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tor taithtul tone reproduction ....high fidelity 
at low volume level use Centralab's Compentrol 

PRICES 
t/1 and 1 meg.- 
Plain Type $2.50; 

Switch Type$3.00 

Switch type Compen- 
trot shown above. 
Plain type at right. 

Centralab components are safest for guaranteed servicing 

YO I an stake your service reputation on the Centralab 
Co pentrol. That's because this combination volume 

control and Printed Electronic Circuit faithfully repro- 
duces the high- pitched tones of the operatic soprano - 
or the deep bass notes of the boogie woogie beat .. . 
when volume is set at low level. 

In fact, Compentrol was especially developed to better 
reproduce the apparent bass and treble response of 
radios, audio amplifiers, phonograph combinations and 
television sets. Use it as a business builder as well as for 
replacement service. It actually improves original perform- 
ance! What's more, its low price will fit any pocketbook. 

Because of its design CRL's Compentrol needs no ad- 
dirional ampli(icafion. There is no insertion loss when 
you use Compentrol. 

The Centralab Compentrol is furnished in 1/2 or 1 meg. 
-plain or switch types. Switch is SPST, and an insulated 
switch shield is furnished for a -c shielding. Most ampli- 
fiers use a plain type. For complete details, ask your 
Centralab distributor, or use the coupon. 

Make your Centralab distributor 
headquarters for 

exact electronic replacements 
11A010 ISIaN NEWS . I+I,li.l..l . dl -It s -, 1uh.1...n ng Company nt 185 A. Wabash Ave.. Chicago I. Ili, Entered as rondelass matter. July 21, 1948, t he Po.t m Chicago. Ill., und:,r the act of March 3, 18711, Authorised by Post Odice Department. Ottawa. Canada. as ,eenndclass SOsC.IPTION CATES: Radio a. Televi.lmn News-one year. U. S. and Possessions. Pan.Amerieao countries. and Canada 84,00: all other foreign countries 8300; Radio -Electronic Engineering Edition -one year. U. S. and Possessions, Pan -American countries. and Canada $6.00: 

' 
1l other foreign countries. $7.00. Postmaster -- please return undelivered 0-wies under form 3380 W 04 E. Lake St.. Chicago I. Ill. 

A Division of Globe -Union Inc. 
Milwaukee 1, Wisconsin 

In Canada, 635 Queen Street East, Toronto, Ontario 

The Centralah Compentrol is only one 
of the more than 470 neu. items listed 
in Centralab's new Catalog 28. Get 
your copy of this 32 -page index to the 
latest developments in the fast-changing 
electronic field, plus a 16 -page booklet 
telling the whole Compentrol story. See 
your distributor or use the coupon. 

II CENTRALAB, A Division of Globe -Union Inc. 
910 E. Keefe Ave., Milwaukee 1, Wis. 

In 
In Please send me my copy of the new Compentrol Booklet as 1 well as Centralab Catalog 28 at once and without charge. 

II Position Position 
IN 
IN Company 

III 
Address. MI 

City State MI 

n Ui 
J y, 1953 
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Prepare Now... in spare time at Home ...fora New, 

pROFI TA ea Ft/TI/Re 

771f W! ¡ON 
RADIO - ELECTRON /CS 

RADIO CHIEF OF ILE DE FRANCE 
FRENCH LUXURY LINER PRAISES D. T. I. 

Radio Chief -Jean Desmas Says: 
"Deforest's Training, Inc., of Chicago, 
is known not only throughout Europe, 
but also In many parts of the world as 
one of America's finest Television, 
Radio and Electronics training centers." 

t0111111444, 

JACK DEMPSEY 
Former World's Heavyweight Champion 

TELLS WHY HE'S PROUD 
TO B 

WITH De Te I 

AL 

rgsri,.sAAF 

I have been greatly impressed with D.T.I.'s 
wonderful spirit of friendliness and sin. 
cere determination to help its students 
make good in Television- Radio. Electronics. 
I admire its remarkable 20 year record of 
helping men build brighter futures. 
I also admire the business policy of its 
management and the thoroughness of its 
large faculty of instructors. 

Never have I heard young men praise o 
school as enthusiastically as do the stu- 
dents and graduates. of D.T.I. They ore its 
best boosters. 

LAUD D. T. l.'s 
HOME MOVIES 
IN CONGRESS 
D. T. 1. s remerkable 
home training bene- 
fit of visual training 
MOVIES has been praised from the floor of 
the House of Rprsntotivs I. Washington, 
D. C. and recorded in The Congressional Record. 

Prepare At Home Or In Our Chicago Laboratory! 
See for yourself how readily you may prepare at home, or in our modern Chicago 
laboratories, for a better job or business of your own in one of America's fastest - 
growing fields- TELEVISION -RADIO- ELECTRONICS. 
If you train at home you get (1) the use of a 16 -mm. movie projector and 16 reels 
of animated movies to help you learn important points faster ... easier, (2) mod- 
ern lessons and (3) sixteen shipments of electronic parts enabling you to get 
valuable practical experience from over 300 projects -including building and 
keeping the electronic equipment shown below. And upon completing training, 
you have the optional privilege of building and keeping a big 17 -INCH TV set at 
moderate added cost. Get the full story. Mail coupon today) 

R -F SIGNAL 
GENERATOR 

MULTIMETER 

HOME MOVIES 
OSCILLOSCOPE 6 -TUBE RADIO 

011 MAIL COUPON TODAY! 
MILITARY 

SERVICE! 
If subject to military servce, the Infor- 
mation we have for you should prove 
very helpful. Mail coupon today. 

d3àâ 
3333,3 

REM .R 
I 

De FOREST'S TRAINING, INC. 
AFF;/LIA,TED, WITH 

De VRY Teal x cp2 INSTITUTE 
CHICAGO 14, ILLINOIS 

January, 1953 

Dept. RN -1 -J 
DE FOREST'S TRAINING, INC. 
2533 N. Ashland Ave., Chicago 14, III. 

I would like your Opportunity News Bulletin showing "89 
Ways to Earn Money In Television -Radio- Electronics "; also, 
the folder showing how I may prepare to get started In this 
thrilling field. 

Name 

Address 

City 

Age 

Apt 

Tone State 
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THE UHF COLINEAR 

A high gain all - 
channel fringe area 
antenna. Here is the 
mighty mite of all - 
channel UHF recep- 
tion and considered 
by a leading TV set 
manufacturer as the 
finest UHF antenna 
yet perfected. Rug- 
ged four -bay con- 
struction of solid 
aluminum elements 
with fiberglass cross 
arms. List $11.10 
Also available in 
side -by -side stack. 

Vee -D -X takes the lead in UHF 
antennas -just as it did in VHF. 
Whatever the area -single channel, 
multi- channel, combination UHF -VFH, 
primary or fringe -there's a performance 
proven VEE -D -X antenna or combina- 
tion of antennas that will provide 
brilliant reception. All Vee -D -X antennas 
for UHF were developed and extensively 
field- tested with the experimental UHF 
transmitter (KC2XAK) located at 
Bridgeport, Connecticut (since 1949) - 
and only 60 miles from the Vee -D -X 
development laboratory. So, be safe - 
be sure with Vee -D -X performance - 
proven UHF antennas. 

VEE -D -X ALL -CHANNEL UHF -VHF ANTENNAS 

UHF Yagis for primary 
and fringe areas in two 
models -an all- aluminum 
eight- element and a 

twelve- clement with spe- 
cial weather -resistant fi- 
berglass boom. Both an- 
tennas provide high gain 
and wide band width. 
Model Li-U $6.15 List 
Model LLJ-U $7.65 List 

VEE -D -X 
UHF 

ADAPTING 
BRACKET 

Permits addition of UHF 
antenna to existing VHF 
installation. Can be mount- 
ed three different ways to 
mast or antenna boom. 
Fast, easy, inexpensive to 
install. Supplied plain (list 
$1.50) or with Mighty 
Match MM- 30líst ($5.50) 

1 THE VEE -DX "V" 
All- channel primary 
area antenna. Excel- 
lent broad band char- 
acteristics. Supplied as 
a straight UHF anten- 
na or with Vee -D -X 
Mighty Match for use 
in combination with a 

VHF antenna using a 
single transmission 
line. The plain "V' 
lists $2.75 

VEE -D -X 
MIGHTY MATCH 
(Model MM -30) 

Provides a most effici- 
ent method of combin- 
ing VHF -UHF anten- 
na systems with a 

single transmission 
line. Entirely auto - 
matie in action. Em- 
ploys new printed cir- 
cuit filters. List $4 00 

r 
%te g!itza 

THE ULTRA O -TEE and its new companion the ULTRA 
Q -TEE Suburban combine both UHF and VHF into a 

angle antenna using a single transmission line. Both con- 

tain eight patented* printed circuit channel separators. 

The Ultra Q -Tee is designed for primary areas and will 

receive all channels 2 -83 VHF -UHF. Lists for $14.25 

<Lic. A.A. K. Pats. 2.422,458; 2,282,292; 2,611,086; 
others pending, 

>lie G2l/,lza 
Tl iJ'[e/dah 

An cuffs* * fa I antenna sys 
your copy, writs the LaPointe -Plascomold Corp., 
Rockville, Conn. 

.......,-^-+ 
THE ULTRA O -TEE SUBURBAN Is designed for all -channel 

VHF and fringe area UHF. Lists for only $17.60 

RADIO & TELEVISION NEWS 
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D hallicrafters 
s 

f1èIpsyou Cash in on the the+ Growiri 

y, Market in Home Music! 

HIGH FIDELITY AM /FM TUNER AND AMPLIFIER 

At last, high -fidelity units with a name your customers know and 
respect. Hallicrafters, world -recognized as the leader in precision 
radio equipment, now brings you high -fidelity equipment second 
to none -at realistic prices that are easy to sell - insure a fair profit. 

The high -fidelity market is a rapidly expanding market -for 
the last four years sales of high -fidelity equipment bare more than 
doubled each year! 

Get your share of this high profit business with the equipment 
your customers know and respect- Hallicrafters! 

HALLICRAFTERS AM /FM TUNER ST -83 
Completely encased for table use or custom installation. 
Underwriters' Laboratory approved. Input jacks for phono- 
graph, tape recorder, television, etc. This tuner enables the 
listener to hear every sound audible to the human ear -it 
has an accuracy of reproduction second to none. 

Retails at $129.50 

W'orld's Leading 
Manufacturer of Precision -Built 

Radio and Television 

HALLICRAFTERS AMPLIFIER A -84 
Guaranteed frequency range is 10 to 100,000 cycles per second 
at 10 watts. A completely new output transformer gives the 
widest range ever produced. Harmonic distortion is less than 
0.25% at 10 watts output. The amplifier, like the tuner, is 
completely encased and has Underwriters' Laboratory approval. 

Retails at $99.50 

hallicrafters 
J y, 1953 7 
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DYNAMIC D 

MICROPHONE 
kV 

Gives you features 

similar to those 

in the famous 
EN Slim -Trim 
TV Microphones. 
That's why it is 

so outstanding. 
for Public 

and 
Address, 

Recording 
general-purpose 

use. 

List Price ..... $70 

SMOOTH RESPONSE 

60- 13,000 CPS 

HIGH OUTPUT 

OMNIDIRECTIONAL 

ACOUST ALLOY 

DIAPHRAGM 

BUILT -IN 
BLAST FILTER 

Can be used 
in the hand, 
orto ¡land, 
or overhead 

SEND FOR BULLETIN 

MICH. 

alo oARROLL40th St N.Y. b, U.S.A. 
Export: 13 E. 
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B Y T H E E D I T O R 

THE MAGIC OF GERMANIUM AND PRINTED WIRES 

THE year 1953 will, without a doubt, 
usher in a new concept of electronic 

circuitry made possible by man's abil- 
ity to utilize tiny specks of germanium 
crystal. Progress in the development 
of the transistor has been remarkable 
in recent months. The transistor has 
emerged from the laboratory into the 
realm of mass production -all within 
the span of four short years. 

No longer is it necessary to spend a 
day's salary or to stand in line to pur- 
chase one of these pea -sized electronic 
wonders. Now available in quantity 
are commercial -quality transistors 
which are capable of performing 
many of the functions of the vacuum 
tube. 

Take, for example, the conventional 
hearing aid with its three subminia- 
ture vacuum tubes and its other com- 
ponents all housed in a case slightly 
smaller than a pack of cigarettes. 
Now, visualize this same instrument 
using transistors and printed circuitry 
in a case no larger than a cigar lighter 
and one can readily appreciate the 
tremendous possibilities for ultra -com- 
pact electronic devices. 

It takes little imagination to vis- 
ualize a complete radio receiver con- 
tained in a fountain pen case or an 
audio amplifier built inside of a phono 
pickup arm; even "Dick Tracy's" 
wristwatch transceiver looms as a 
practical commercial product rather 
than the figment of a cartoonist's 
imagination. 

In order to become familiar with 
the transistor, one must not only read 
the literature and study the theory 
and applications of the device but he 
must experiment with the circuitry 
and use the transistor in workable 
equipment. This publication has, in 
past articles, set the stage for a com- 
plete understanding of the transistor 
-its applications and limitations. 
Logically, the next step is to show 
"how to use" the transistor in a se- 
ries of home experiments with con- 
struction details supplied for building 
several receivers, transmitters, audio 
amplifiers, and television circuits. 

It is our hope to bring you the first 
details on the use of transistors in 

electronic equipment in a series of 
practical articles scheduled to begin 
in the February issue of Rum & TELE- 

VISION NEWS, or as soon thereafter as 

possible. Several working units are 
now under test in our lab. 

The year 1953 will find an ever - 
increasing acceptance of printed cir- 
cuit techniques and applications. The 
development of printed circuitry has, 
like the transistor, emerged from the 
drafting board stage and has become 
an accepted circuit technique. Never 
before in the history of electronics 
have two developments (the transistor 
and printed circuits) been better suit- 
ed for a happy marriage. 

The experts are now anticipating a 

tremendous field of applications that 
will probably require an annual pro- 
duction of transistors in the billions. 
Crystal diodes, too, are finding almost 
unlimited fields of conquest. These 
germanium devices, now widely used 
in television circuitry, have done much 
to speed the development of mass pro- 
duction techniques of the transistor. 

Although these tiny germanium de- 
vices do open the door to many new 
electronic applications it is doubtful 
that they will eventually replace the 
vacuum tube entirely. Further knowl- 
edge and control of the characteristics 
of transistors is essential before the 
engineer can fully appreciate their 
future potential. 

Students and technicians of today 
have a wonderful opportunity for ex- 
perimenting with transistors in many 
different types of devices. These ex- 
perimenters will discover new appli- 
cations for the transistor in the fields 
of medicine, commercial radio, audio, 
industrial devices, and communica- 
tions. 

Today we stand at the threshold of a 
new era in electronics -one made pos- 
sible by man's discovery and control of 
germanium crystals. The door is open 
to new and greater opportunities for 
those who know and understand these 
revolutionary techniques. . . O. R. 

As we go to press, we have lust witnessed a demonstration of tran- 

sistor techniques, sponsored by RCA. See page 122 for further details. 

RADIO & TELEVISION NEWS 
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THE ONLY COMPLETE CATALOG FOR 

EVERYTHING IN TV, RADIO AND 

INDUSTRIAL ELECTRONICS 

get your 1953 

ALLIED 
236 -PAGE CATALOG 

it's complete 
it's value - packed 

THE WORLD'S LARGEST STOCKS 

TV and Radio Parts 

Test Instruments 

Hi -Fi and P.A. Equipment 

Custom TV Chassis 

AM, FM Tuners & Radios 

Recorders and Supplies 

Amateur Station Gear 

Builders Supplies 

Equipment for Industry 

Send for it today! 
Here's the one authoritative, complete 

Buying Guide to Everything in Electronics -packed 
with the world's largest selections of quality 

equipment at lowest money- saving prices. See 
the latest in TV custom chassis, TV antennas 

and accessories; AM and FM tuners and radios; 
High -Fidelity Custom Sound components; latest 

P.A. Systems and accessories; recorders; 
Amateur receivers, transmitters and station gear; 

specialized industrial electronic equipment; test 
instruments; builders' kits; huge listings of parts, 

tubes, tools, books -your choice of the world's 
most complete stocks of quality equipment. 

ALLIED gives you every buying advantage; 
speedy delivery, expert personal help, lowest 

prices, liberal time payment terms, assured 
satisfaction. Get the latest 1953 ALLIED 

Catalog. Keep it handy -and save time and 
money. Send for your FREE copy today! 

QUICK 
EXPERT 
SERVICE 

SEND TODAY FOR RADIO'S 
LEADING BUYING GUIDE 

EAST -PAY TERMS 

Take advantage of 
ALLIED'S liberal Easy 
Payment Plan -Radio's 
best terms -only 10% 
down, 12 months to pay 
-no interest if you pay 
in 60 days. Available on 
Hi -Fi and P. A. units, 
recorders, TV chassis, 
test instruments, Ama- 
teur gear, etc. 

J y. 1953 

TV & HI -FI SPECIALISTS 

To keep up with devel- 
opments in TV and 
High -Fidelity, look to 
ALLIED! Count on us for 
all the latest releases and 
largest stocks of equip- 
ment in these important 
fields. If it's anything 
in Television or High - 
Fidelity equipment -we 
have it in stock! IL. 

EVERYTHING IN 
ELECTRONICS 

ALLIED RADIO 
World's Largest Electronic Supply House 

ALLIED RADIO CORP., Dept. 1 -A -3 
833 W. Jackson Blvd., Chicago 7, Illinois 

Send FREE 236 -Page 1953 ALLIED Catalog. 

Name 

Address 

City Zone ....State 
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These signals find the way 

SENDING 

RECEIVING .y.' 

_V AKCV<VKdN 

, #» D D 
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_ D » 

When you dial a telephone number, high -speed switching mechanisms 

select your party and connect you. Through a new development of Bell 

Telephone Laboratories, similar mechanisms are doing the same kind of job 

in private wire teletypewriter systems which America's great businesses lease 

front the telephone company. 

Company X, for example, operates an air transportation business with 

scores of offices all over the country. At one of these offices, a teletypewriter 

operator wishes to send a message, let us say, to Kansas City. Ahead of the 

message. she types the code letters "KC ". The letters become electric signals 

which guide the message to its destination. 

Any or all stations in a network, or any combination of stations, can be 

selected. Switching centers may handle 50 or more messages a minute .. . 

some users send 30,000 messages a day. Delivery time is a few minutes. 

Defense manufacturers, automobile makers, airlines and many other Ameri- 

can businesses are benefiting by the speed and accuracy of the new equipment 

- another example of how techniques developed by the Laboratories for 

telephone use contribute to other Bell System services as well. 

10 

BELL TELEPHONE LABORATORIES 
Improving telephone service for America provides 

careers for creative men in scientific and technical fields. 

RADIO 8 TELEVISION NEWS 
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Booster performance depends 

on noise figure! 

Gain alone is NOT enough! 

CHANNEL MASTER 

new kind of 
SINGLE CHANNEL 
TV BOOSTER 

with the 
Highest gain Lowest noise 

in booster history! 
GAIN: 12 Times (22 DB), low band; 

8.5 Times (18.6 DB), hi3h band. 
g NOISE: 4.5 DB, low band; 6.5 DB, high band. 

The only single channel booster with CASCODE -type CIRCUIT 
Uses famous, low -noise 6BQ7 ube. 

Double -tuned transformers for peaking both video and sound. 
Antenna by -pass switch. 

Actual Performance Figures prove that Katy -B tcps 3 leading boosters! 

KATY -B Booster A Booster B Booster C 
Gain 
(high no. preferred) 8.5 Times 4.2 Times 5.9 Times 6.2 Times 

Noise 
(low no. preferred) 6.5 14.3 8 9.1 

VSWR 
(low ratio preferred) 1.5:1 9:1 2.6:1 3.8:1 

Balance- to-Unbalance 
'Ratio 
(high ratio preferred) 

10:1 1.4:1 5.8:1 7.1:1 

Typical Comparison on Channel 12 

FREE: Educat,onol new boone,- 
The 0 Standards of Booster Performance " 

Ask your Channel Master distributor 
'Of your copy. 

TV "snow" is noise generated by 
the set and booster. The amount of noise 

present depends primarily upon the 
first tube in the receiving system. 

This means that where a booster is 

used, the amount of "snow" in 
the picture depends almost entirely upon 

the performance of the booster, 
and the tube(s) it uses. Most single channel 

boosters on the market today 
have poorer Noise Figures than 

modern TV front ends. Therefore, while 
these boosters may contribute gain, 

they actually deteriorate picture 
quality by adding noise. 

Katy -B is the first 
modern single channel booster. 

It employs the famous, low -noise 6BQ7 
tube in a Cascode -type circuit, 

which gives the lowest Noise Figure and 
highest gain ever obtained in 

a television booster. 

$24áó st price 

CHANNEL MASTER CORP. ELLENVILLE N. r. 

erinEe 
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The 7 TV scope for professionals 

RCA WO -56A 

DUAL CONTROLS FOR "COARSE" AND "FINE" ADJUSTMENTS 

V GAIN SYNC SAW N GAIN 

SYLI SELECT COARSE PER 
VERNIER ADJUST FINE VERNIER 

No hunting or fumbling for controls when adjusting 
Vertical Amplifier Gain, Sweep Frequency, Sync In- 

jection, and Horizontal Amplifier Gain. 

FEATURING- 
Giant, 7 -inch cathode -ray tube. 

Direct- coupled, 3- stage, push -pull, verti- 
cal and horizontal amplifiers. 
Frequency -compensated and voltage cali- 
brated attenuators on both amplifiers. 
A set of matched probes and cables. 
Panel- source of 3 volts peak -to -peak cali. 
bracing voltage. 
identical vertical and horizontal amplifiers 
with equal phase -shift characteristics. 
Retractable light shield for convenience 
and visibility. 
New green graph screen with finely ruled 
calibrations. 
Magnetic metal shield enclosing CR tube 
to minimize hum. pickup from stray fields. 

SPECIFICATIONS- 
Deflection Sensitivity: 10 rms millivolts 
per inch. 
Frequency Response: Flat within -2 db 
from dc to 500 kc; within -6 db at I Mc 
useful response beyond 2 Mc. 

input Resistance and Capacitance: 10 

megohms and 9.5 uuf with low -capacitance 
probe. 
Square -Wave Response: Zero tilt and over- 
shoot using dc input position. Less than 
2% tilt and overshoot using ac input 
position. 
Linear Sweep: 3 to 30,000 cps with fast 

retrace. 
Trace Expansion: 3 times screen diameter 
in vertical and horizontal axis, with 3 

times centering control. 
Size l31." h. 9" w.-16v," d. Weight only 
31 pounds (apProx.). 

ADVANCED SWEEP FACILITIES- 

Preset fixed sweep positions for vertical 
and horizontal television waveforms. 
Positive and negative syncing for easy 

lock -in of upright or inverted pulse 
waveforms. 
60 -cycle phase -controlled sweep and syn- 
chronizing. 

12 

Complete with direct probe, 10- megohm low - 
capacitance probe, and ground cable. 

Built for laboratory, factory, or shop use, the WO -56A combines the 

advantages of high- sensitivity and wide -frequency range in a very small 

instrument with a large cathode -ray tube. 

Designed with the user in mind, 
this new 'scope can be depended upon 
to provide sharp, bright, large, and 
accurate pictures of minute voltage 
waveforms over the entire useful sur- 
face of the CRT screen. 

The direct- coupled amplifiers are pro- 
vided with ac positions so that measure- 
ments can be made with or without the 
effects of any dc component. 

Square -wave reproduction is excellent, 
whether the application is low- frequency 
TV sweep -alignment or observation of 
high- frequency steep- fronted sync and 
deflection waveforms. 

The excellent linearity and fast retrace 
of the sweep or time base are functions 
of the Potter -type oscillator and the un- 
distorted reproduction of the sawtooth 
by the wide -band horizontal amplifier, 
The preset fixed positions provide rapid 
switching between vertical and horizon- 
tal waveforms in TV circuits. 

Truly, the WO -56A is a most useful 
and practical instrument for everyday 
work in the fields of television, radio, 
ultra -sonies, audio, and a wide array of 
industrial applications. 

For details, see your RCA Distributor, 
or write RCA, Commercial Engineering, 
Section 52AX, Harrison, N. J. 

RADIO CORPORATION of AMERICA 
HARRISON. N.J. 

TEST EQUIPMENT 

RADIO & TELEVISION NEWS 
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AS A NATIONAL SCHOOLS GRADUATE 
THERE'S A PLACE FOR YOU IN THIS 
EXPANDING INDUSTRY...Never before 
such a demand for you! For never before 
such a growing industry as today's Televi- 
sion, Radio and other Electronic fields. This 
industry needs you ... TODAY ... and it 
needs you as a trained man ... the kind of 
man you will be as a National Schools 
graduate. So dhn't wait. Start your Na- 
tional Schools training NOW...and enjoy 
big money, job ; curity, SUCCESS! 
LEARN from EX. £RTS! BE A SUCCESSFUL 
MAN YOURSELF! You learn from men who 
are themselves successful Radio, Televi- 
sion and Electronics technicians. You learn 
the practical way... by doing... with equip- 
ment we send you. And you advance quickly, 
step by step. Get ALL the facts from FREE 
book and sample lesson. Mail coupon be- 
low NOW. Absolutely no obligation. 

All yours at 
no extra cost! 

EARN MORE MONEY AS AN EXPERT 
Get Shop- Method RADIO Training at Home in 

TELEVISION 
ELECTRONICS 

One Master Course - One Low Tuition 
LEARN ALL PHASES - EARN WHILE YOU LEARN 

You can qualify FAST for these 
big -pay jobs... plus many more 
Radio Station Technician Your own Sales and Service Shop District Service 
Manager Inspector Technician Aircraft Radio Inspector Special Govt. 
Positions Service Specialist Sound Truck Operator and many others! 

ONLY NATIONAL SCHOOLS 
GIVES YOU THIS PROFESSIONAL 

MULTI -TESTER 
Ready to use. 
Easy to 
operate. Light 
enough to 
carry on 
service calls. 

DRAFT AGE? National Schools 
training helps you get into special 
service classifications -get higher 
grades, better pay! 

GET YOUR TRAINING FROM 
THE RADIO -TV CAPITAL OF 

THE WORLD 

Let Na- 
tional Itltf rt 
Schools r üttÎ uie 7 -a resi- 
dent technical trade school 
for nearly 50 years -train you 
at home for today's unlimited 
opportunities in Radio -TV. 

FREE! 
Radio -TV Book 

8 Sample Lesson 
JUST MAIL 
COUPON! 

NATIONAL SCHOOLS GRADUATES IN 
BIG DEMAND. You'll find National 
Schools graduates in good jobs every- 
where. For these are the jobs National 
Schools trains you for. Such complete, 
shop- method home training can be your 
ticket to success...your key to the job 
happiness you've always wanted. It's 
up to you. Mail coupon NOW! 
FRIENDLY GUIDANCE AS STUDENT AND 
GRADUATE. Our special Welfare De- 
partment is constantly at your service. 
Helps you with your technical and per- 
sonal problems. Gives you the benefit 
of its wide industry contacts and expe- 
rience in helping you after graduation. 
Write National Schools, 4000 South 
Figueroa St., Los Angeles 37, California. 

NATIONAL SCHOOLS G. I. 
APPROVED 

TRAINING 
Los Angeles, Calif. Est. 1905 In Canada: 193 Hastings St., Vancouver, B.C. 

YOU GET ALL 
THE PARTS 
INCLUDING I NATIONAL SCHOOLS, Dept. RH -13 P 
TUBES for this 4000 South Figueroa Street 

Los Angeles 37, California superheter- 
odyne 
receiver... 
and lots of 
other equip- 
ment... to 
keep! 

Don't put it off! Mail coupon NOW! 

January, 1953 

Mail in envelope 
or poste on 
postal card 

Send me FREE book "My Future in Radio- Television 
and Electronics." Also a FREE sample lesson. I un- 
derstand no salesman will call on me and that there 
is no obligation. 
NAME AGE 

ADDRESS 

CITY ZONE STATE 
VETS I Check hen If you an a veteran. 

EM En IMEIMIMIMINMENMEN=MMiMEM 

1 
1 

I 
1 

1 

1 
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Be ready for UHF in any location with 

the first c plete antenna line of its kind. Start 

today to build more profits and customer 

confidence with new JFD UHF antennas. 

Write for bulletins 172 -6 for full details. 

JFD MFG. CO. 
BROOKLYN 4, N.Y. 

BENSONHURST 6.9200 

world's largest manufacturer of 

tv antennas and accessories 

4-$UHF 

. 

Fp 
O. !'IIF600 

1 [IF 241() 

JFD I tIF Rhombic 
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RESPONSE 

plDIIJSB 
PLAN BACK" 

January, 1953 

"Hit of the New York Audio Fair" 

-7C7 Fk... 

77' 
lRfE s-s11EEtCrrrr 

4 NJ w 
.k, TEARS OF ELECTRICAL 

`1,..1 

4-1"- 

LP POSITION. The LP (Long Playing) play back re- 
sponse is intended basically for use with Columbia 331/2 
RPM recordings and modern Columbia 78 RPM shellac 
pressings. This position is used with any record having 
the LP recording characteristic. 

AES POSITION. The AES (Audio Engineering Society) 
playback response has been proposed as a compromise 
response for all modern recordings. It has somewhat 
greater bass (below 100 cps) and treble response than 
the LP curve, and may he used in preference to the LP 
when such increased response is desired. It may be used 
to advantage with RCA 33, 45, and 78 RPM recordings, 
and with many other recent recordings. 

FLAT POSITION. The flat position has no roll -off or 
attenuation of response beyond 1000 cps, which results 
in maximum high frequency response. Records having 
low background noise and distortion may he repro- 
duced in this position with maximum brilliance. This 
position has no effect on the circuit, and the correspond- 
ing curve is therefore the response curve of the preampli- 
fier and G.E. cartridge (with no cartridge loading re- 
sistor) based on constant stylus velocity. 

GOOD (early 78). This position is intended for records 
having a noticeable amount of high frequency distortion 
or where the background noise is excessive and com- 
posed of frequencies higher than those recorded. It is 
particularly useful for 78 RPM shellac pressings that are 
in good condition. Brilliance is obtained through the 
useful portion of the response with sharp attenuation 
occurring at all frequencies beyond 7500 cps. 

POOR (early 78). This position is intended for early 
78 RPM shellac records having limited high frequency 
response and a high noise level. Moderately sharp 
attenuation occurs at all frequencies above 1000 cps. 

SEND FOR THIS NEW FOLDER... 
General Electric Company, Section 913 
Electronics Park, Syracuse, N. Y. 

Please send me a copy of your Record Compensator ERP -24. I NAME 

ADDRESS ' CITY STATE 

GENERAL 

,...r.,. :.._orl--s`. 
r 

tbk1ii.11SAiOA 

1 

1 

ELECTRIC 
15 
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TRUE VTVM 
Also measures capacitance 

* * * 

MODEL 
209A 

Large 9" Meter Scale 
Zero -Center DC Scale 
Polarity Reversing Switch 

Volts, AC -DC and mils DC: 0 -1200 in 6 
ranges. 

Volts, AC, Peak -to -Peak: 0 -300 in S 

ranges. 
Resistance: 0.1 ohm to 10,000 meg. in 

8 ranges. 

Capacity: 1 mmf to 1000 mf in 7 ranges. 

Current, DC: 5 microamps to 1200 milli - 
amps. 

Input Impedance: AC, 3 meg. on 1200 
VAC scale. 1200 meg. (shunted by 
6 mmf). DC, 12 megohms. 

Inductance: 50 mh to 100 henries. 

Frequency: 30 cps to 300 megacycles. 

Decibels: -20 to +25, in 3 ranges. 

For unexcelled accuracy and depend- 
ability, the Model 209A is one of the 

finest instruments ever built. In addition 
to being the most reliable VTVM avail- 
able, complete HICKOK design has in- 

cluded additional features to make the 
209A the only true VTVM in its price 
range. 

Extra features include: 

Frequency characteristic to 300 
megacycles 
Very accurate capacitance scale 

Perfectly matched high fre- 
quency probe 

This fine instrument provides the sensitiv- 
ity range and completeness of test nec- 

essary for today's fast and profitable 
radio -TV service. Also, meets the high 

requirements of the electronic or indus- 
trial laboratory engineer. 
Write today for complete information or 
see your nearest HICKOK jobber. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 

10524 Dupont Ave. Cleveland 8, Ohio 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

THE POUNDING BATTLE FOR TV 
frequencies, delayed for over four years 
by the cease -allocation order of Sep- 
tember '48, erupted with a fury dur- 
ing the late Fall months, as applicants 
buried the Commission's offices with 
demands to be heard on the channels 
they earnestly thought they should be 
awarded. And as this column was be- 
ing prepared, the arguments were still 
loud and furious, and will probably 
grow in vigor and number during '53. 

Competition for very -high bands in 
the far west set the stage as the hear- 
ings began, with four applicants ask- 
ing for a pair of v.h.f. channels in 
Denver, and a dozen serving notice 
that they wanted three very -high 
rights plus the authority to operate a 
u.h.f. station, too. 

Channel 7 was the tug -of -war victim 
during the initial sessions, with Alad- 
din Radio and Television, operators of 
KLZ and some theaters, and Denver 
Television, who also owns a chain of 
theaters, asking for the choice spot. 
The popular channel 4 was also in the 
contest ring, with KMYR Broadcast- 
ing and Bob Hope's associates seeking 
the rights; Hope and his colleagues 
became owners of KOA in the late 
summer, paying over $2,500,000 for 
the Denver property. 

An assortment of legal entangle- 
ments appeared as the contestants 
pleaded their case. Anti -trust suits, 
entered earlier, against and by the 
theater interests involving substantial 
damage claims, were hotly debated as 
issues which must be considered be- 
fore channels are approved. While, it 
was noted. the individual suits can- 
not be afforded a trial during the hear- 
ings, it was said to be necessary to 
evaluate the factors involved and bal- 
ance them against an ultimate deci- 
sion. Supporting the interests of Den- 
ver TV was none other than the 
former assistant general counsel in 
charge of the broadcast division of the 
Law Department, Harry M. Plotkin, 
this time serving as a member of the 
law firm of Arnold, Fortas and Porter. 

A revealing study of station costs 
emerged as the contestants were ex- 
amined. In an exhibit, submitted by 
KLZ -TV, it was disclosed that the 
total cost for facilities alone would 
be close to $600,000, and over $600,000 
would be spent for operation. Over 
a quarter of a million dollars will be 
used to meet the annual payroll for 

around 60 persons. During the first 
year, it was admitted that a loss would 
be suffered, but the second year should 
provide a satisfactory profit. Testi- 
mony also disclosed that a substantial 
portion of the money required will be 
supplied by a bank loan plus loans 
from stockholders. 

The south and midwest were em- 
broiled in another brace of hearings; 
Tampa and St. Petersburg, Florida, 
contestants seeking channels 8 and 13, 
and Wichita, Kansas, applicants ask- 
ing for channels 10 and 16. Two news- 
papers and some ad men served notice 
that they would like to have the chan- 
nel 8 TV spot, while a newspaper, de- 
partment store operator, and a group 
of business men sought channel 13. In 
support of its claim to channel 8, 

WFLA, owned by the Tampa Tribune, 
indicated that nearly a million dollars 
would be spent to build a station if 
they received the green light. A staff 
of 72 would be employed, and expenses 
were estimated as over a half -million 
dollars for the first year. The Peters- 
burg Times, operators of WTSP, also 
asking for channel 8, declared that 
they would spend over a million dol- 
lars for construction of a new TV 
station, and over six hundred thousand 
dollars for operations, with a staff of 
55. 

Not only were law and finance head- 
lined at the sessions, also covered were 
the technical qualities of personnel at 
the engineering helm, antenna sites 
and their relation to coverage and 
possible interference, and program 
preparation. It certainly appears as 
if an extremely sincere effort is being 
made to investigate every facet of 
potential management control and 
technical facilities before the rich 
channel awards are made, a task that 
will truly demand shrewd decisions. 

AS THE FIGHT FOR CHANNELS 
roared on, the Commission continued 
to grant approvals for ultra -high and 
very -high frequencies. At this writ- 
ing, the south and west were still hold- 
ing on to their leadership in the race 
for initial awards. Texas was again 
particularly prominent on the grant 
calendar: KEPO in El Paso received 
channel 13 and will operate with an 
erp of 120 kilowatts; KGNC, Amarillo, 
won channel 4, and will use 100 -kilo- 
watts erp; KFDA, also in Amarillo, 
received approval for channel 10, and 

RADIO & TELEVISION NEWS 
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(i/ei V 
FREQUENCY TO 

MEGACYCLES 

o 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland 8, Ohio 

1 y. 1953 

ACCURATELY MEASURES 

CAPACITANCE 
1 mmf to 1000 mf 

High frequency vacuum tube 
probe included 

Large 9" meter with zero - 
center scale 

RMS or Peak -to -Peak volt- 
age measurements 

Resistance measurements 
as low as 1 /10 ohm 

Laboratory accuracy 

Unexcelled dependability 

17 
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wALsC0 

FIRST 

antenna to be 

tested and 

accepted in 

Portland 

PROVEN 

America's Finest 

all- channel 

UHF 

antenna 

GUARANTEED 

everywhere, 

anywhere 

for one 

full year 

A 

Corner Reflector Model .1450 

Reflecto -Fan Model 4400 

18 

Gain in db.* 

Freq. Mod. Mod. Mod. 
MC 4400 4402 4450 

500 6.1 8.4 7.8 

600 7.6 10.6 8.9 

700 8.9 11.9 11.0 

800 7.9 11.3 12.9 

900 7.0 9.0 11.8 

Measured gain over tuned folded dipole 
list Price 

Model 4400 (Single Bay) $ 6.75 

Model 4402 (Dual Stack) 14.25 

Model 4450 (Single Bay) 14.50 

WALSCO 
Walter L. Schott Company 

3225 Exposition Place 
Los Angeles 18, California 

Overseas Representative: Ad Auriema. Inc. 89 Broad St.. New York 4. N. Y. 

will have a 56- kilowatt output; KCBD, 
Lubbock, will be allowed to use chan- 
nel 11 with a power of 92 kilowatts, 
while the Texas Telecasting Company, 
also located in this city, will use chan- 
nel 13 with an erp of 31 kilowatts. Out 
in Sioux City, Iowa, the Great Plains 
Television Properties, received chan- 
nel 36 and permission to operate with 
a 18.5- kilowatt output. In Pueblo. 
Colorado, KCSJ received channel 5 

and authority to use a 12- kilowatt out- 
put. KFOR, Lincoln. Nebraska, re- 
ceived approval for channel 10, and 
will have an output of 56 kilowatts. 
WLBC, Muncie. Indiana, received au- 
thorization for channel 46 and a 16- 
kilowatt output. In Asheville, N. C.. 
WISE will go on the air on channel 
62 with an output of 23 kilowatts. St. 
Petersburg, Florida's WSUN, was told 
they would be able to use channel 38 
with a power output of 83 kilowatts. 
KITS, Springfield, Missouri, received 
a channel -10 award and will operate 
on 12.5 kilowatts. The eastern sector 
also appeared on the award schedule, 
with several interesting grants: 
WFPG, Atlantic City, received an okay 
for channel 46 and an erp of 18 kilo- 
watts; WATR, Waterbury, received 
channel 55 and approval for an output 
of 245 kilowatts; and WEST, Easton. 
Pennsylvania, won channel 51 and a 
power of 2.25 kilowatts. The latter 
approval was won only after a bitter 
contest. which resulted in dissents 
from three Commissioners; Headman 
Paul Walker, Eugene H. Merrill, and 
Frieda Hennock. WKNB, New Brit- 
ain, Connecticut, who had received one 
of the earliest approvals for channel 
30, and then was told it could not 
proceed with construction until chan- 
nel reallocations in six cities had been 
studied to correct for table deficien- 
cies, finally received the go -ahead and 
is expected to proceed with construc- 
tion immediately. 

DOZENS OF CHANNEL WINNERS 
waxed quite optimistic on starting 
dates in their target schedules sub- 
mitted to the Commission. Many as- 
sured Washington that they would be 
on the air before the year is out. 
Among those who were certain that 
they would begin telecasting soon 
were: WBRE -TV, Wilkes -Barre. 
Penna., (channel 28) ; WHUM -TV 
Reading. Penna. (channel 61) ; KTBC- 
TV, Austin, Tex. (channel 7); WROV- 
TV, Roanoke, Va. (channel 27); KDEN 
(TV), Denver (channel 20); WKAB- 
TV, Mobile. Ala. (channel 48); WJTV. 
Jackson, Miss. (channel 25); WSBT- 
TV, South Bend, Ind. (channel 34): 
WHYN -TV, Holyoke, Mass. (channel 
55); WAKR -TV, Akron, Ohio. (chan- 
nel 49); WKST -TV, New Castle. 
Penna. (channel 45); WILK -TV. 
Wilkes- Barre, Penna. (channel 34); 
WNOK -TV, Columbia, S. C. (channel 
67) ; and WEEK -TV, Peoria, Ill. (chan- 
nel 43). 

THE ELECTION OF GENERAL EISEN- 

HOWER to the Presidency has 
(Continued on page 133) 
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TELEVISION RADAR F!F(TPONICS RFSFARCH COMMUNICATIONS MICROWAVES 

JANUARY, 1953 

RADIO TELEMETERING SYSTEMS 
3 

ELECTRONIC DEFIBRILLATOR 
7 

VERSATILE D.C. AMPLIFIER 
8 

THE NBS PRIMARY FREQUENCY 
STANDARD 

IO 

IDE RANGE FREQUENCY CALIBRATOR 
12 

UNIVERSAL RECORDER. REPRODUCER 
14 

SENDING END IMPEDANCE OF 
UNIFORM LINE 

32 

D E P A R T M E N T S 
NEW TUBES 18 

NEWS BRIEFS 20 

LOOKING AT TUBES 22 

NEW PRODUCTS 24 
NEW LITERATURE 26 
TECHNICAL BOOKS 27 
PERSONALS 28 
CALENDAR 31 

`tt Wy, ' ti . 

A) 
Copyright, 1931, by Zlfftleyl. r.wlat.g Co. 

aAn mnoaECTaoll: aanlEmna p.bigba sass 
as a eppeeccl!a, seoasa m a AsassN d egpsg 

of ßADlo 6 TELEYIEion ttEwa, >atvlg 1s6Y 
Ing Cpmt>oa7. US Madison Avenue. Mgr York 17, N. T. 

Edited by H. S. RENNE 
and the Radio 6 Television News Staff 

Helical antenna for receiving telemetering Informa 
lion from guided missiles. This Installation is at 
the Air Force Missile Test Center. Cape Canaveral. 
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CUT MANUFACTURING COSTS 
With high quality Sylvania 

Tungsten and Chemical Products 

Section of the metallurgical laboratory of 
our engineering department. 

General view of Sylvania tungsten wire drawing department at our Towanda, Pa. plant. 

You take no chances -save time and money -when you use Sylvania tung- 
sten and chemical products. Sylvania tungsten is quality controlled from ore 
to finished product, tested in the laboratory, in the field. Suppliers to all 
leading manufacturers in the radio and television industry, Sylvania offers 
you tungsten and chemical products that meet the highest standards of 
purity, precision, and uniformity. 

To help you work out any special high quality product or solve your 
toughest manufacturing problems, Sylvania maintains large metallurgical 
and chemical laboratories. If it's a question of anything from a precision, 
custom -made tungsten component, a special high -purity phosphor, chemical 
or compound, to silicon or germanium for crystals, put it up to Sylvania. A 
note on your letterhead brings you full particulars. Address: Sylvania Electric 
Products Inc., Dept 3T -3501, 1740 Broadway, New York 19, N. Y. 

' SYLVAN 1!1 r 

Tungsten 
Radio Heater and Grid Wire 
Support Wire and Rod 
Gold Plated Wire 
Ground Seal Rod 
Formed or Ground Parts 
Cut and Bevelled Pieces 
Hand Wound Coils 

Special High Purity 
Chemicals and Compounds 
Potassium Silicate Etching Inks 
Carbonate Emission Coatings 
Mica Spray Coatings 
Basing Cements 

Metal Powders 
Silicon Germanium 

Phosphors 

Cathode Ray Tube Phosphors 

TUNGSTEN & CHEMICAL PRODUCTS; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, LICIII BULBS; MIOTOLAMPS; TELEVISION SETS 

RADIO-ELECTRONIC E N G I N E E R I N G JANUARY, 1953 
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RADIO 

TELEMETERING 

SYSTEMS 
By DAVID FIDELMAN 

MODERN industrial and engineering 
techniques often require transmis- 
sion of measurement data to some 

remote point at which central control 
and analysis functions must be per- 
formed. Telemetering of data from re- 
mote points is often important in 
applications where large distances are 
involved, as in the transmission of 
power, in railroading, and in aircraft 
and guided missile research. Some ap- 
plications require the transmission of 
a relatively small amount of informa- 
tion over wires which are already in 
existence, and present no really serious 
problems. However, a great many im- 
portant applications require the trans- 
mission of a large amount of data over 
radio links, necessitating very efficient 
use of the radio -frequency band. Such 
applications are encountered in much 
of the present aircraft and guided mis- 
sile research program, in meteorological 
exploration, and wherever else it is 
impossible or impractical to connect 
wires for transmission of data. 

The electronic installations that per- 
form this telemetering function use 
equipment of considerable complexity, 
and must be compact, rugged and re- 
liable, since in most cases weight and 
size are important factors, and often 
the data can be obtained only once. A 
number of different methods can be 
used to obtain the data at the remote 
point, to transmit it to the central re- 
ceiving station, and to analyze and 
record it for control and further analy- 
sis at a later time. The specific setup 
and operation of the telemetering sys- 
tem depend primarily upon the re- 
quirements of the individual applica- 
tion. Factors that are important in 
determining the characteristics of the 
system are: the type of data which is 
to be transmitted; the rate at which the 
measured quantities vary in time; the 
required noise level and accuracy of 
measurement and transmission of the 
measurement data; and the number of 
variables which are to be transmitted. 
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(SUBCARRIER) 
INDUCTANCE 
OSCILLATOR 

ISUBCARRIER) 
VOLTAGE -CONTROLLED 
OSCILLATOR 

Guided missile FM -FM telemetering assembly which includes 
a voltage -controlled subcarrier oscillator, a number of variable - 
inductance oscillators, a commutator switch ((or further 
multiplexing on any one subcarrier), and the FM transmitter. 

Equipment and techniques used in telemetering data 
over long distances, as in guided missile research. 

Because of the wide variety of prob- 
lems that require the telemetering of 
data, a number of different systems 
have been developed to meet the needs 
of the various applications. For ex- 
ample, some applications call for the 
transmission of data at extremely high 
speed with very good high- frequency 
response, others might require trans- 
mitting the result of a single measure- 
ment for a long period of time with 
moderate frequency response, while a 
great many applications demand the 
transmission of several different sets 
of data simultaneously to maintain the 
exact time relationship between them. 
The design of the different telemetering 
systems will, of course, be quite differ- 
ent, depending upon the type of data 
for which they are to be used. This 
article will illustrate some of the design 
principles of radio telemetering sys- 
tems by describing the essential ele- 
ments of systems for the transmission 
of a number of simultaneous sets of 
data on a single radio channel. The 
transmission of single -channel informa- 
tion also has many important applica- 
tions, but since the multichannel sys- 
tems may have all the features of 
single -channel systems and be at the 
same time much more versatile and 
general in their application, the multi- 
channel systems will be emphasized. 

Any radio telemetering system con- 

RADIO-ELECTRONIC E N G I N E E R ! 

tains the basic component units shown 
in the block diagram of Fig. 3. It 
consists essentially of a number of 
transducers for converting each of the 
metered quantities into electrical sig- 
nals, a device for combining the several 
electrical signals into a single compos- 
ite signal, and a radio transmitter 
whose carrier is modulated in some 
manner by this composite signal. The 
signal from the transmitter is picked 
up by the receiver at the central re- 
ceiving station and demodulated to give 
the original composite signal. This com- 
posite signal is then separated into 
the individual signals which, after be- 
ing detected, operate an indicator to 
record the values of the metered quan- 
tities by means of a recorder. 

The data are generally measured by 
some form of electromechanical trans- 
ducer which changes mechanical and 
certain electrical quantities into corres- 
ponding electrical currents or voltages. 
Some of the basic physical parameters 
which may be measured are: 

Displacement or position 
Velocity 
Acceleration 
Temperature 
Pressure 
Flow 
Force 
Weight 
Light or emissivity 
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The development of several different 
types of compact and flexible trans- 
ducers for measuring these quantities 
and converting them into corresponding 
electrical signals simplifies the design 
and setup of the complete system, and 
makes it possible to engineer telemeter - 
ing systems on a unitized basis using 
standard units instead of having to 
design a completely new system for 
each different application. 

Transducers may, in general, be de- 
signed so that the value of the meas- 
ured quantity can be represented as a 
value of voltage or current, or as a 
variation in the value of a reactance. 
The specific type of transducer to be 
used in any specific application depends 
primarily upon the manner in which 

Fig. 1. Typical pulse trains showing 
composite signal for different types 
of time- division multiplex systems. 
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A 7 -track portable data recorder. 

the various signals are combined, and 
upon the type of modulation which is 
to be used in the transmitter. When 
the type of modulation and the circuit 
operation require a voltage or current 
to be proportional to the magnitude of 
the measured quantity, thermocouples, 
variable resistance elements, and vari- 
ous forms of electromechanical servos 
are useful types of transducers. When 
frequency -modulated subearrier sys- 
tems are used, variable -reactance types 
of transducers are most convenient be- 
cause they can directly modulate the 
frequency of an oscillator. 

There are a number of possible meth- 
ods for transmitting several simultane- 
ous measurement channels on the same 
carrier. These methods may be divided 
into two general classifications: 
1. Time- division methods, in which the 

various signals are transmitted on a 
single carrier by sampling the vari- 
ous signals in succession, using a 
sampling or switching device 

2. Frequency -division methods, in 
which the various signals are trans- 
mitted on a single carrier by modu- 
lation of a number of different sub - 
carriers in a multiplex system 

Each of these methods may be employed 
in a number of different ways, depend- 
ing largely upon the requirements of 
the specific applications and the man- 
ner in which the original data are de- 
rived. Considerable work and effort 
have gone into developing and perfect- 
ing systems of telemetering by each 
of these methods. 

The specific types of time -division 
and frequency -division radio transmis- 
sion systems may best be classified ac- 
cording to the method of modulation 
that is used: 

Time -Division Systems 
PAM -AM -pulse amplitude modula- 

tion on an amplitude -modulated car- 
rier 

PAM -FM -pulse amplitude modulation 
on a frequency -modulated carrier 

PWM -FM -pulse width modulation on 
a frequency -modulated carrier 

PPM -AM -pulse position modulation 
on an amplitude -modulated carrier 

PCM -AM -pulse code modulation on an 
amplitude modulated carrier 

Frequency- Division Systems 
AM -AM- amplitude- modulated subcar- 

rier on an amplitude -modulated car- 
rier 

FM -AM- frequency -modulated subcar- 
rier on an amplitude -modulated car- 
rier 

AM- FM- amplitude -modulated subcar- 
rier on a frequency -modulated carrier 

FM -FM- frequency -modulated subcar- 
rier on a frequency -modulated carrier 

Although other variations and combi- 
nations are possible, these methods rep- 
resent the majority of those in general 
use at the present time. 

Since the method of modulation and 
the transmission system determine 
the signal -to -noise ratio, the maximum 
range obtainable with a fixed amount of 
power, and the amount of information 
that can be transmitted in a given 
amount of time, certain of the modula- 
tion methods give better results than 
others. In general, PAM -FM, PWM- 
FM and PPM -AM are the best time - 
division methods, while FM -FM is the 
most widely used frequency -division 
system. 

In the basic time -division method of 
transmitting information, signals in the 
various channels are sampled in se- 
quence by means of some sampling or 
switching device. This may be done by 
either a mechanical or an electronic 
switch. The signal to be recorded will, 
therefore, consist of a series of pulses, 
each of which represents the magni- 
tude of a single channel at that partic- 
ular instant of time. 

When time -division telemetering is 
used for the transmission of informa- 
tion, the various inputs as shown in the 
block diagram of Fig. 3 are applied to 
the inputs of a commutator sampling 
device. This commutator may be either 
a mechanical or an electronic channel 
switch. The output signal from the 
commutator consists of a series of 
pulses of one of the types shown in 
Fig. 1. In pulse amplitude modulation 
systems, the various pulses have essen- 
tially constant width and position but 
vary in amplitude; in pulse time modu- 
lation systems, all the pulses have con- 
stant amplitude (except for the syn- 
chronizing or reference pulse), but 
their relative time position varies; in 
pulse width modulation systems, the 
amplitude and relative time position of 
the pulses remain constant with the 
pulse duration varying. Pulse code mod- 
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ulation is essentially a specialized form 
of pulse amplitude modulation (or of 
any of the other systems) in which the 
data signal is converted into a sequen- 
tial group of pulses representing a 
binary code. 

The resulting series of pulses from 
the output of the commutator is a sin- 
gle- channel signal which modulates the 
r.f. carrier and is transmitted on a sin- 
gle radio channel to the receiver. When 
the signal is received and demodulated, 
it consists of the same series of pulses as 
shown in Fig. 1. This series of pulses 
must then be separated into the correct 
channels. The decommutator for per- 
forming this function is usually an 
electronic switching circuit which can 
be properly synchronized, since a me- 
chanical switch would have too much 
inertia for correct synchronization. 
After the pulses have been demodu- 
lated, the information they contain is 
in the form of pulses as shown in Fig. 
5. These pulses must be integrated in 
order to deliver the original signal 
again as a continuous waveform. By 
the sampling theorem, if the time in- 
terval between pulses is T, then the 
highest frequency component which can 
be reproduced is 1 /2T cycles per second 
(although a higher number of samples 
is, of course, preferable for high ac- 
curacy systems). This limitation de- 
termines the requirements of the com- 
mutator switching system and of the 
transmission system. 

Mechanical switches are commer- 
cially available which are capable of as 
many as 60 contacts at rates up to 
60 rps -i.e., 3600 contacts per second 
-and experimental switches have been 
able to sample as many as 12,000 con- 
tacts per second. Thus, assuming 3600 
contacts per second with each alternate 
contact left blank to give break- before- 
make isolation between adjacent chan- 
nels, and connecting the contacts in 
groups to give maximum frequency re- 
sponse in each channel, a ten- channel 
system would then be sampled every 
1/180- second per channel while a five - 
channel system would be sampled every 
1/360- second per channel. This would 
permit a frequency response up to 90 
cps for the ten- channel system and up 
to 180 cps for the five- channel system. 
When the required frequency range 
falls within the limits obtainable with 
such switches, it is often simplest and 
most convenient to use mechanical com- 
mutation inasmuch as these switches 
are compact, reliable, quite versatile 
because of the many wiring combina- 
tions possible, and result in simpler cir- 
cuits than electronic switching methods. 
A photograph of a standard commercial 
sampling switch designed to sample 60 
contacts at rates up to 60 rps is shown 
in Fig. 2. 

When better high frequency response 
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is required, and for systems where this 
type of switching is not applicable, 
electronic switching systems must be 
used. Practical electronic commutator 
circuits have been developed which can 
provide 16 data channels with 6400 
information samples per second in each 
channel. In electronic commutators for 
pulse amplitude modulation, the input 
voltage is applied to the grid of an am- 
plifier tube which is gated to conduct 
at the proper time by means of a proper 
synchronizing pulse generator. In pulse 
width and pulse time modulation sys- 
tems, the input voltage signal controls 
the time of firing of a multivibrator, a 
thyratron, or of some similar circuit 
whose timing can be made to depend 
upon input voltage. 

The frequency- division system makes 
use of a number of subearrier oscilla- 
tors of different frequencies which are 
modulated by the signals to be trans- 
mitted, and the modulated subearriers 
are then combined into one composite 
signal which can be transmitted on a 
single carrier. Modulation may be ei- 
ther AM or FM, depending upon the 
requirements of the system. 

The basic block diagram for a fre- 
quency- division multiplex system is 
shown in Fig. 4. Each of the various 
input signals is applied to the modula- 
tion input terminal of a subcarrier os- 
cillator. When amplitude modulation of 
the subearriers is to be used, the meas- 
ured signal should produce a propor- 
tional voltage which can be amplified, 
if necessary, and then used to ampli- 
tude- modulate the oscillator. If fre- 
quency modulation of the subcarriers 
is used, the output of the measuring 
transducer may be a variable voltage 
which can be connected to control the 
frequency of a multivibrator, or a 
variable -reactance transducer may be 
used as one element in a tuned circuit 
to control the frequency of a tuned 
oscillator. The modulated subcarriers 
are then combined in a mixing circuit 
which may, in the simplest case, consist 
of a number of resistors properly con- 
nected to add the various signals to- 
gether and give proper isolation be- 
tween the different channels. 

Fig. 2. The ASCOP Model 1- 30 -30S 
multichannel mechanical commutator. 

Choice of the type of modulation and 
the design of the transmitter must 
represent a compromise between the 
required accuracy and frequency re- 
sponse of transmission, and the com- 
plexity, size and weight of the equip- 
ment involved. The methods of modula- 
tion are generally those which give 
highest accuracy and lowest noise level. 
As mentioned before, the PAM -FM, 
PWM -FM and PPM -AM are the best 
time- division methods, while the FM- 
FM is the most widely used frequency- 
division system. Superiority of one 
system over another is shown by the 
theoretical analyses of communication 
theory, taking into consideration the 
factors of transmitter power, range, 
signal -to -noise ratio, and interchannel 
cross -modulation. 

The multiplexed signal, whether it is 
based upon the time -division or the 
frequency- division method, is then used 
to amplitude -modulate or frequency- 
modulate the carrier according to the 
transmission system which is being 
used. Nominal output power of the 
basic airborne telemetering transmit- 
ters generally ranges from 0.5 to 4.5 
watts. Power amplifiers with outputs 
from 15 to 50 watts may be used with 
the transmitters where space and 
weight requirements permit, and where 
the transmission range is long enough 
to justify the increased size and weight. 
It has been found that a 3 -watt trans- 
mitter will generally give a reliable 
range of from 60 to 120 miles under 

Fig. 3. Block diagram of the basic telemeterinq system. 
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This Fairchild magnetic tape data re- 
cording system may be used to record 
telemetered data of various kinds. 

line -of -sight conditions if a receiving 
antenna of reasonable gain is used at 
the receiving station. 

Antennas used in airborne telemeter - 
ing systems represent a problem. The 
ideal transmitting antenna should have 
a spherical radiation pattern such that 
a uniform signal will be radiated re- 
gardless of the altitude of the trans- 
mitter, and at the same time it should 
not change the external surfaces of any 
aircraft on which it may be mounted. 
Radiation is often obtained by actually 
exciting the aircraft itself so that it 
acts as the radiator, by shunt exciting a 
control or lifting surface, or by means 
of faired -in slot antennas or electro- 
magnetic wave directors such as poly- 
styrene rods. 

The requirements of the receiving 
station are generally much less difficult 
than those of the transmitter. Basi- 
cally, the station consists of: 
1. An antenna, high -gain and direc- 

tional so that it can track the trans- 
mitter 

2. A receiver suitable for detecting the 
type of modulation used in the trans- 
mitter 

3. A decommutator or set of filters to 

Fig. 4. Block diagram of basic system 
for frequency division multiplexing. 
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separate the composite signal into 
the individual channels 

4. A recorder with which to record the 
composite signal permanently for 
further study 

5. A set of detectors and indicators for 
each channel to indicate the meas- 
ured quantities as their values are 
being transmitted 

Other components may also be included, 
according to the special needs of the 
particular application. The observing 
station may frequently be the control 
location for a missile or aircraft under 
observation and would therefore re- 
quire special equipment for maintain- 
ing contact with the aircraft. Such 
equipment might consist of special air- 
craft instruments indicating the tele- 
metered data for control observation by 
the control operator. 

Antennas and receivers used at the 
ground stations make use of standard 
techniques, with the emphasis on high 
gain and low noise. The antennas are 
usually highly directive, and preferably 
should be circularly polarized to mini- 
mize polarization effects. Generally, 7 

to 10 db gain can be obtained in the 
antenna with satisfactory beam width. 
In many installations, radio or radar 
tracking devices are used to follow a 
flight; such equipment may be used to 
control the antenna system so that it 
will be always directed toward the 
vehicle in flight. 

A helical antenna for use in guided 
missile telemetering systems is shown 
in the cover photograph (page 1). The 
mounting is designed to facilitate track- 
ing of the missile. This particular in- 
stallation appears at the Air Force Mis- 
sile Test Center at Cape Canaveral. 

Receivers used at the observing sta- 
tion should have the highest possible 
performance, and noise should be held 
to a very low level. Usually, the sensi- 
tivities of telemetering receivers closely 
approach the theoretical. For FM re- 
ceiving systems, the sensitivities are of 
the order of 2.7 microvolts for 20 -db 
quieting, with noise held to 6 db or less. 

The output from the receiver will 
be the composite multiplex signal which 
must then be separated into the indi- 
vidual channels. The system to be used 
for this purpose depends upon the 
particular type of multiplexing that is 
used in the transmitter. If time -division 
multiplexing is used, a synchronized de- 
commutator decodes the composite pulse 
signal. The various channels must be 
gated at the proper time, and a suitable 
detector provided for the particular 
type of pulse modulation. The pulse sig- 
nal in each channel is then passed 
through a low -pass filter which cuts 
off just below the sampling frequency 
to restore the original signal. 

Output signals from each channel 
may then be processed or observed in 

any desired manner. They may be pre- 
sented on instruments for control pur- 
poses, indicated directly on paper -tape 
oscillograph records for study, or re- 
corded for further study at a later 
time. When the signal is to be re- 
corded for later study, the simplest and 
most satisfactory method is to record 
the composite signal from the receiver 
by means of a magnetic tape recorder. 
This method has the followirg advan- 
tages: a large amount of information 
can readily be stored on a relatively 
small volume of tape, it can be played 
back indefinitely without loss of infor- 
mation, and the exact time relationship 
of the various signals may be main- 
tained. The composite signal may also 
be demultiplexed and recorded on a 
single magnetic tape by use of multi- 
track recorders, which have the same 
advantages and do not require further 
decoding of the multiplex signal. 

Commercial tape recorders are avail- 
able at present that have been de- 
signed specifically for the recording of 
telemetering information. These in- 
struments have been designed for ex- 
tremely stable motions and wide fre- 
quency response. Units are available 
which have as low as 0.1% peak -to -peak 
flutter and can be used for recording 
either the composite signal, several dif- 
ferent channels simultaneously, or a 
combination of both. Multiple tracks 
can be recorded with frequency re- 
sponse of ±3 db from 200 to 80,000 cps 
and signal -to -noise ratios of 40 db be- 
low 1% harmonic distortion for 16- 
minute or 32- minute recording time. 
More recently developed tape recorders 
are capable of recording as many as 14 

separate channels with a frequency re- 
sponse in each channel of 0 to 5000 cps 
or 0 to 10,000 cps, depending upon the 
tape speed. Other information on data 
recording systems appeared in an article 
by Robert Endall entitled "Magnetic 
Tape Data- Recording Systems," in the 
March, 1952, issue of RADIO -ELECTRONIC 

ENGINEERING. 
Use of these magnetic tape recording 

techniques greatly increases the flexi- 
bility of telemetering installations, for 
they make it possible to record the 
received information under conditions 
where it would be difficult to receive 
and process data immediately. ..,P0 . 

Fig. 5. Signal in each channel after 
decommutation and demodulation in 
any time -division multiplex system, 
showing integration of pulse ampli- 
tudes to give the original signal. 
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ELECTRONIC 

DEFIBRILLATOR 
By 

R. M. SHEPARD, M.D. 
and 

H. J. WHITEHILL JR. 

Coleman Instrument & Mfg. Co. 

CARDIAC arrest is an acute emer- 
gency which may occur at any 
time in the operating room, and 

during any type of surgical procedure. 
It seems more prone to occur in cases 
where there has been a difficult induc- 
tion of anaesthesia with cyanosis, res- 
piratory obstruction or hypotension. 
Both the anaesthetist and the surgeon 
must constantly observe the pulse and 
the color of the blood so that cardiac 
arrest may be discovered as soon as it 
has occurred. The heart beat must be 
restored within three minutes of its 
cessation if it is to be successfully re- 
stored at all. 

In such an emergency, the chest 
should immediately be opened and the 
pericardial sac incised. Usually the 
heart will be found to be still and large, 
having stopped in diastole. While the 
anaesthetist inflates the lungs, the sur- 
geon squeezes the heart 60 to 100 times 
a minute. Appropriate drugs such as 
procaine, pronestyl, adrenalin and cal- 
cium chloride are given. Massage is 
continued until the heart has picked up 
a vigorous beat on its own. 

Occasionally when the pericardium 
has been opened, the heart will not be 
found in arrest but undergoing a vigor- 
ous squirming movement. This condi- 
tion is known as ventricular fibrilla- 
tion, and there is no dependable way of 
arresting it except by the use of elec- 
tric shock. In fibrillation, the writhing 
motions of the heart do not propel any 
blood, and since no medication will re- 
store a normal beat, a defibrillator must 
be used if the patient is to be saved. By 
means of the defibrillator, a strong elec- 
tric current is passed through the heart 
which causes all of its muscle fibers 
simultaneously to contract, and then 
relax. From this relaxed state a normal 
beat may be restored. 

After a diagnosis of ventricular 
fibrillation has been made, the defibril- 
lator electrodes are placed on each side 
of the heart, and a series of three 
shocks, lasting from 1 /10 to 2/10 of a 

716 S. Troost St., Tulsa 10, Oklahoma. 
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An instrument for applying a carefully controlled 

electric shock to the heart to halt fibrillation. 

second each, are passed through the 
cardiac musclature. This will usually 
throw the heart into a period of arrest 
from which massage can restore a nor- 
mal beat. If the heart continues to 
fibrillate, an additional series of shocks 
must be initiated until the fibrillation 
is stopped. 

The Coleman Defibrillator 
At the request of R. M. Shepard, 

M.D., of Tulsa, Oklahoma, Coleman 
Instrument and Manufacturing Com- 
pany in July, 1952, proceeded to design 
a new and improved defibrillator for 
general use in hospital operating rooms 
-an instrument which would minimize 
risk to both the patient and the oper- 
ating surgeon. 

Design 

This defibrillator, known as Model 
173, is designed to deliver a 60 -cycle 
output, adjustable between 0.5 and 2.5 
amperes. The output is in the form of a 
pulse of adjustable length, automati- 
cally timed within the instrument; the 
pulse length interval is adjustable be- 
tween 0.03 seconds and 0.50 seconds by 
means of a calibrated control on the 
panel. 

The pulse network is designed so as 
to render impossible overtreatment of 
the patient through a personal error of 

the operator, and so that in the event 
of failure of any of its parts, such 
failure would be harmless to both the 
surgeon and the patient. The output of 
the defibrillator has no detectable elec- 
trical potential with respect to earth 
ground, i.e., it is impossible for the 
surgeon to receive a shock while si- 
multaneously touching an electrode 
and a grounded object during treat- 
ment. All electrodes employed are easily 
sterilized and so designed as to mini- 
mize shock hazard to the user. 

A test circuit is incorporated in the 
instrument to show that everything is 
in order before its application to a pa- 
tient. Testing insures that the proper 
current intensity will be delivered to 
the patient's heart and also checks elec- 
trical continuity at the electrodes. These 
two tests are made automatically by 
pressing a "test" button. Under no cir- 
cumstances do these tests strike an arc 
at the electrodes, as such an arc could 
conceivably touch off a disastrous ex- 
plosion in a cyclopropane atmosphere. 

Operation of the instrument is sim- 
ple in the extreme; a previously un- 
practiced operator can successfully 
carry through a treatment. 

Description 

The current output to the electrodes 
(Continued on page 30) 
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D.C. AMPLIFIER 
VIMOITIMERA_. 

NEON PANEL ASSEMBLY 

Dc 
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FINE ZERO RI FUNCTION SWITCH pH ADJUST R3 ELECTRODE INPUT 

Front view of the instrument, showing location of the controls. 

Design and operation of two -stage d.c. amplifier for 

instrumentation purposes, such as pH indications. 

DURING the course of analytical 
work in a shop or laboratory, the 
occasion often arises for measuring 

d.c. voltages and currents from high 
impedance sources. Using v.o.m.'s and 
standard v.t.v.m.'s for such measure- 
ments is an expensive proposition and 
these units, moreover, sometimes prove 
to be inadequate. The factor of expense 
particularly applies to the special com- 
mercial electronic instruments which 
could be used in these instances. 

The problem of conveniently checking 
industrial temperature recorders and 
other instruments requiring a potenti- 
ometer for normal calibration was solved 
by the author through the construction 
of a straightforward, simple, two -stage, 
d.c. amplifier. This amplifier was 
adapted as a pH meter and has func- 
tioned as such for over two years with 
excellent results. 

Designed to measure small currents 
and moderately low voltages from high 
impedance sources, the amplifier is well 
suited to electrometer tube applications. 
It may also be used as a fractional 
microammeter, a millivoltmeter, meg- 
ohmmeter, pH meter, electronic polar- 
ized relay, recorder calibrator, volt- 
meter, and ammeter. Special features 
that were incorporated in the unit are: 
good linearity, good stability, two 
stages of push -pull amplification, sim- 
plicity, line operation, and the utiliza- 

tion of standard radio components 
throughout. 

Tube selection was very important 
in the design of this amplifier since 
its application in pH measurements 
requires input tubes with very low 
grid current consumption for stable 
operation. From a survey of about 12 

tubes, the 12BE6 and the 6C8G were 
among those readily available receiving 
tubes which had desirable character- 
istics as input tubes. According to tests 
made by the author, the 12BE6 has 
very low grid current consumption, only 
slightly higher than that of special 
electrometer tubes if used at a plate 
voltage of 12 volts, a screen voltage 
of approximately 7.5 volts, with con- 
trol grid negatively biased to -2.5 
volts, and with d.c. heater current re- 
duced to 105 ma. from 150. The grid 
current under these conditions is about 
10." amperes. The disadvantages of 
using the 12BE6 were that a special 
transformer of about 9 volts a.c. would 
be required, that d.c. filament operation 
would be essential for this degree of 
efficiency, and that two 12BE6's would 
be required for a single stage of push - 
pull amplification. Thus, simplicity 
would be sacrificed for the sake of 
efficiency. 

On the other hand, the 6C8G has 
almost as low grid current with slightly 
reduced filament voltages and is less 

By 

J. S. DERESKA 

Development Engr., Strong Cobb 6 Co. 

susceptible to line voltage fluctuations 
when a.c. heater -operated than the pre- 
viously mentioned tube. This tube is 
a twin triode and hence suited to 
matched push -pull operation. Further- 
more, it is larger and is capable of 
more efficient heat dissipation than the 
smaller tube. Also, the input grid is 
on top of the tube and affords better 
isolation than the miniature 12BE6. 

After the selection of the 6C8G as 
the input tube, choice of a second -stage 
tube was made between the 6SN7 and 
the 7N7. Both are medium -mu twin tri- 
odes, but the 7N7 has two sections with 
more identical characteristics than 
those of the 6SN7, whose triode sections 
-it was found through testing -have 
different mutual conductances. How- 
ever, sufficient adjustment range has 
been incorporated in the circuit of this 
amplifier to use the 6SN7. A 12AÚ7 
can replace the 6SN7 if the plate cir- 
cuit resistors for the input and output 
tubes are increased in value by about 
5%. 

There was considerable choice in the 
selection of the full -wave rectifier: 
types 6X5, 6X4, 6AX5, 6Z5, 84/6Z4. 
or even a full -wave selenium rectifier 
of at least 20 -ma. capacity would be 
satisfactory. A 6H6 or 6AL5 could serve 
for light duty since the rectifier current 
does not exceed 10 ma. 

Construction 
On referring to the circuit diagram, 

it will be noticed that the circuit is 
straightforward; two stages of d.c. am- 
plification boost currents of the order 
of fractional microamperes encountered 
in glass electrode measurements to over 
a milliampere. The circuit as shown is 
usable as a pH meter or millivoltmeter 
in the 0 -250 mv. range. Use of smaller 
meters with less internal resistance 
than the one indicated will increase the 
sensitivity of the millivoltmeter so that 
the range is 0 -100 mv. With more 
sensitive meters, greater instrument 
sensitivity is obtained. The range is 

8 R ADI O- ELECTRONIC ENGINEERING JANUARY, 1953 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


extendable by the use of appropriate 
input divider resistances. 

It is important in construction to 
keep input leads as short as possible. 
The insulation resistance of the switch 
circuit involving the grid lead of the 
6C8G must be the highest possible to 
avoid leakage losses and instability 
when measuring potentials from high 
impedance sources. 

This instrument was housed in a ma- 
rine gray ripple, ICA "super" stream- 
lined sloping front amplifier chassis, 
10" x 12" x 3 ". An extra large milliam- 

ve meter was used to facilitate easy read- 
ing at relatively large distances from 
the instrument. 

Placement of parts is not too critical; 
however, in accordance with accepted 
wiring procedures. the power trans- 
former and rectifier were located at 
the rear of the chassis to minimize 
temperature effects. The amplifier tubes 
were placed relatively close together in 
order to keep the leads short. A 10K 
"coarse zero" control was placed to 
one side of the 6C8G and is adjustable 
from the top of the chassis by means 
of a screwdriver. 

The "fine zero" control R,, with a 
knob at the left of the switch on the 
front panel, is available for convenient 
zero adjustment before a reading is 
taken. Some drift is inevitable and this 
is balanced out to obtain an initial zero 
reference for the amplifier. To the right 
of the switch on the front panel is the 
pli "adjust" control. This is used to 
calibrate the meter with buffer solu- 
tions for pH measurements, and to 
"zero in" the reference source. 

The neon bias voltage regulator 
mounted on the front panel to the right 
of the meter serves as a pilot light; 
the series resistor must be removed 
from the panel light assembly. A stand- 
ard glass electrode terminal plug adap- 
ter was made in the shop, but a similar 
one can be purchased from Beckman 
Instruments, Inc., National Technical 
Laboratories, Pasadena, California. 
Special care was exercised in soldering 
to insure good low resistance con- 
nections. 

Calibration 
After wiring has been completed and 

checked, the tubes are inserted in their 
proper sockets. The 6C8G is pretreated 
before installation; it is carefully 
washed in absolute alcohol and dried 
very carefully with a clean, dry cloth. 
Then a thin solution of polystyrene 
dope is applied to the top of the tube, 
just below the grid cap. The tube is 
rotated with the fingers at the base 
of the tube in such a way that the 
polystyrene flows around in an even 
film to at least one -half the length of 
the tube. After drying, the tube is 
inserted in its socket, being handled 
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Circuit diagram and parts values for the d.c. amplifier. 

with a paper napkin in order to avoid 
touching the tube with the fingers. The 
grid cap is pushed onto the tube cap 
with a napkin or pliers so that it 
fits tightly. 

With the switch in the `off" or posi- 
tion 1, the line cord is plugged into 
a 115 -volt a.c. power source, and all 
the potentiometers are adjusted to ap- 
proximately their mid positions. Then 
the switch is turned one position clock- 
wise from the normal "off" position. 
This second position is the "zero ad- 
just" position. As the instrument warms 

up, the needle will swing over the scale 
and settle back close to zero. If it does 
not do this, the "coarse zero" can be 
adjusted with a screwdriver until the 
meter reads zero. This should be done 
with the "fine zero" control at mid 
position to allow external range control 
of any drift encountered. Next, the grid 
input lead to the pin jack should be 
shorted and the switch turned clock- 
wise to position 3 or "pH adjust" on 
the positive polarity reading scale. The 
plate balance potentiometer R, should 

(Continued on page 28) 

Rear view of amplifier showing location of components. 
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Temperature control compart 
ment containing crystal and tem- 
perature- sensitive components 
for one of the nine oscillators. 

By 

JOHN H. SHOAF 

Central Radio Propagation Lab. 
National Bureau of Standards 

ACCOMPANYING the maintenance 
of the nation's primary standard of 
frequency is a continuing investiga- 

tion by the National Bureau of Stand- 
ards of methods for improving the con- 
stancy and reliability of the standard. 
Some modifications incorporated within 
the last few years include the use of 
resonator crystals to sustain the ac- 
curacy of the standard, more sensitive 
and reliable temperature controls, and 
precise clock mechanisms to monitor 
time signals. The use of new and im- 
proved components has resulted in a re- 
duction in the number of replacement 
parts, and represents a considerable 
saving of time normally required for 
preventive maintenance procedures. 

The NBS primary standard of fre- 
quency is the foundation upon which all 
time and frequency transmissions from 
the Bureau's radio broadcasting stations 
W W V in Beltsville, Maryland, and 
WWVH, Maui, Territory of Hawaii, 
are based. From these stations, standard 
radio frequencies of 2.5, 5, 10, 15, 20, 
and 25 mc. are transmitted continu- 
ously, night and day, with accuracies of 
2 parts in 100 million. Two standard 
audio frequencies, 600 and 440 cycles 

10 

Temperature control compartment 
containing the resonator crystals of 
the primary standard of frequency. 
Crystals are in the center chamber. 

THE NBS PRIMARY 

FREQUENCY STANDARD 
Continuing investigation has improved the constancy 

and reliability of the NBS primary frequency standard. 

(the standard musical pitch A above 
middle C) are broadcast on all of the 
radio carrier frequencies, and every 
five minutes they are interrupted for 
intervals of one minute. A pulse of 
0.005- second duration occurs on each 
carrier frequency at intervals of one 
second. The time intervals, as trans- 
mitted, are accurate within ± (2 parts 
in 10' + 1 microsecond). An announce- 
ment of radio propagation conditions, 
pertinent only to transmission paths in 
the North Atlantic area, is broadcast 
in code on each of the standard radio 
frequencies. 

The NBS standard consists of nine 
crystal- controlled oscillators and eight 
quartz crystal resonators. Three of the 
oscillators are located at the Beltsville 

Block diagram showing basic components 
of the NBS primary standard of frequency. 

installation of WWV -one acting as 
the main oscillator for all of the trans- 
mitters, the second as a standby, and 
the third as a spare. The remaining six 
oscillators and the eight quartz crystal 
resonators are maintained in the Bu- 
reau's Washington laboratories. All of 
the crystal- controlled oscillators are 
kept in continuous operation and the 
best ones -those having the least 
amount of deviation from 100 kc. for 
the immediately preceding six -month 
period or longer -are the units from 
which the standard frequency is de- 
termined. 

Oscillators are controlled by spe- 
cially made GT-eut quartz crystals; the 
resonant frequency of each crystal is 
100 kc. In examining the crystals, it 
has been observed that generally their 
performance curves (frequency vs. 
amplitude) have a flat region within 
which the crystal frequency is relatively 
constant. When the driving current 
reaches a value of about 150 micro- 
amperes, the frequency decreases 
sharply. In view of this fact, the driv- 
ing current applied to the crystal units 
of the newer NBS oscillators is less 
than 100 microamperes. A decided im- 
provement in performance occurs and 
is especially evident when compared to 
the older oscillators with driving cur- 
rents of over 500 microamperes. In- 
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creased short -time stability and over- 
all reliability have also been achieved. 

The eight resonator crystals have 
been part of the frequency standard 
for about one and a half years. Each 
resonator's frequency is used in the 
analysis of the accuracy and constancy 
of the other nine oscillators. All eight 
crystals, each also with a resonant fre- 
quency of 100 kc., are installed in 
a single temperature- controlled oven. 
They do not incorporate additional com- 
ponents such as tubes, resistors or ca- 
pacitors. They are not driven continu- 
ously but are used only once a day as 
part of a balanced- bridge network for 
comparison with one of the standard 
oscillators. Furthermore, the current 
driving the crystals is only 10 micro- 
amperes. 

Once a day, the value of each resona- 
tor crystal and each standard oscillator 
is determined. First, a precision vari- 
able oscillator is adjusted to the fre- 
quency of one of the resonators. The 
variable oscillator is then compared to 
one of the standard oscillators, and the 
beat or difference frequency is counted 
on an electronic frequency counter with 
a precision of the order of parts in 10' °. 
The variable oscillator is readjusted to 
the second resonator crystal and again 
compared to the same standard oscil- 
lator. The difference frequency be- 
tween these two oscillators is again re- 
corded. This procedure is continued 
until data are available indicating the 
amount of frequency deviation present 
between the standard oscillator and 
each of the resonator crystals. One of 
the remaining eight oscillators is used 
as a reference against which all of the 
other oscillators are compared. Thus, 
data are available for determining pre- 
cisely any changes, relative to the 
system, which may occur in any oscilla- 
tor or resonator in the system. 

The reference oscillator is also instru- 
mental in obtaining a continuous record 
of the frequencies of the three stand- 
ard oscillators at the W W V installa- 
tion. Automatically, the main, standby, 
and spare oscillators are successively 
switched at preset intervals to a low 
power v.h.f. transmitter. The signals 
are beamed to the NBS laboratory in 
Washington and the received signals 
are compared to signals derived from 
the reference oscillator. 

A more precise and reliable temper- 
ature control of the ovens enclosing the 
oscillators has been developed. Essen- 
tially, the oven comprises four concen- 
tric cubical chambers. The center cham- 
ber holds the oscillator unit, and the 
space of the next and outer chamber is 
filled with felt insulation. An air - 
chamber containing mat heaters sep- 
arates the insulated chambers. The 
outer heater, designed for coarse tem- 
perature control, is controlled by a 
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Frequency monitoring equipment of the NBS primary standard of frequency and time. 

simple mercury thermostat. Control of 
the inner heater, designed to respond 
to very small changes in temperature, 
is achieved by using a network in 
which the heater element is part of the 
sensing circuit. In effect, one pair of 
arms of a resistance bridge is made up 
of wire with a high temperature co- 
efficient, and the other pair is made up 
of wire of negligible temperature co- 
efficient. Current through both pairs of 
wires supplies the necessary heat. An 
oscillatory circuit, composed of the 
bridge connected between the input and 
output of a high gain amplifier- essen- 
tially a feedback loop -controls the 
temperature. When the temperature is 
near the desired value -the bridge be- 
ing slightly unbalanced -the amplifier 
is in a stable condition. As the outer 
temperature of the oven decreases, the 
bridge becomes further unbalanced and 
the amplitude of the output oscillations 
increases so as to supply more current 
to the bridge wires and, consequently, 
more heat to the oven. This condition 
will continue until the temperature re- 
gains the operating assigned value. Un- 
der normal room conditions, the temper- 
ature is controlled to better than 
0.001°C. 

The temperature -control oven for the 
eight resonator crystal units is con- 
structed with six concentric cubical 
chambers. All eight crystals are en- 
closed in the one oven and the tempera- 
ture control is achieved with mercury 
thermostats connected to both the inner 
and outer heaters. Inner temperature 
variation is less than 0.006° C for aver- 
age variations in room temperature. 
The standard .oscillators at the NBS 
transmitting station in Beltsville are 
installed in a room approximately 6 feet 
on a side built about 25 feet below the 
ground. The entire room is temperature - 
and humidity -controlled. 

Each of the basic oscillators is 
equipped with an individual power sup- 

ply and improved filter in order to 
achieve better regulation and control. 
The supplies all have plate and filament 
batteries that are continuously float - 
charged, and in the event of an a.c. 
power failure, they can carry the full 
load for many hours. 

In order to monitor the time signals 
generated by the frequency standard 
accurately, one of the NBS standard 
oscillators is used to drive a synchro- 
nous clock. The 100 -kc. output of each 
oscillator is electronically divided to a 
frequency suitable for driving a spark 
chronograph and chronoscope. The in- 
struments are designed so that the 

(Continued on page 30) 

Primary resonator frequency standard. 
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Fig. 1. Over -all view of the 
calibrator, showing location 
of controls and components. 

By J. F. STERNER 
Tube Dept., Radio Corp. of America 

THE frequency calibrator described in 
this paper is a relatively simple 
calibrating device having a high 

degree of accuracy. It has been de- 
veloped for use in u.h.f: v.h.f. signal 
generators for both development labora- 
tories and technical service shops. This 
calibrator may be used for determining 
the frequencies of unknown signals 
and for the production of usable sig- 
nals from at least the tenth subhar- 
monic to the harmonic more than one 
hundred times the fundamental of the 
crystal- controlled reference frequency. 

Fundamentally, the calibrator con- 
sists of a crystal -controlled oscillator 
circuit, a frequency -multiplier circuit, 
a lock -in oscillator, a germanium -diode 
detector and mixer, a germanium -diode 
detector, and a two -stage audio ampli- 
fier. Novel features incorporated in the 
calibrator are an LC multivibrator 
which locks in with the crystal oscil- 
lator at one -tenth the crystal fre- 
quency, a "bumper" circuit in the cath- 
ode of the lock -in oscillator which in- 
creases the output at frequencies that 
are direct multiples of the tenth sub - 
harmonic of the crystal frequency, and 
a one -tube, two -stage amplifier utiliz- 
ing the pentode- triode type 6E8. 

*This article is based on a paper presented at the 
National Electronics Conference which was held 
October 29, 30 and November 1. 1952. 

12 

WIDE RANGE 

FREQUENCY 

CALIBRATOR 

An unusual circuit is used to provide 

subharmonics and harmonics of a 2.5 -mc. 

crystal over the range of 0.25 -250 mc. 

The purpose in designing this partic- 
ular unit was to obtain signals having 
relatively even amplitude throughout 
the range of 0.25 mc. to 250 mc. from 
the harmonics of a 2.5 -mc. crystal os- 
cillator and a 0.25 -mc. lock -in oscillator. 
It was also considered desirable to 
provide a method of detection having 
adequate sensitivity for determining the 
frequency of unknown signals that may 
be applied to the calibrator at levels of 
100 millivolts or more. The 100- milli- 
volt figure was a minimum sensitivity 
figure established for 100 milliwatts of 
audio output at 1000 cycles. 

Figure 2 is a block diagram showing 
the basic arrangement of the three - 
tube frequency calibrator and its sec- 
tional functions. At the bottom left - 
hand side is the 2.5 -mc. crystal oscil- 
lator, and adjacent to it is the fre- 
quency multiplier amplifier. Directly 
above the crystal oscillator is the lock - 
in oscillator, and adjacent to that is the 
1 -mc. "bumper" circuit. The output 
voltages of all four of these circuits 
are combined and fed into the crystal 
mixer and detector stage. The combined 
signals, after passing through the at- 
tenuator stage, are then available as 
a marker output. When an external sig- 
nal input is applied to the attenuator, 
it is rectified and heterodyned at the 

Fig. 2. Block diagram of the calibrator. 

mixer stage with the composite signal 
from the oscillators. The resulting beat - 
frequency signal passes through the 
two -stage audio amplifier and can be 
heard from the speaker. 

Crystal Oscillator and Multiplier 
Figure 7A shows the circuit utilizing 

the twin -triode type 6J6 for generating 
the fourth -harmonic 10 -mc. signal. The 
2.5 -mc. oscillator using one triode sec- 
tion of the 6J6 is a "Miller" type oscil- 
lator. A trimmer capacitor is placed 
across the crystal to provide a small de- 
gree of adjustment for "zeroing in" on a 
primary standard signal, such as radio 
station WWV, during the initial adjust- 
ment of the calibrator. The second tri- 
ode section of the 6J6 is a conventional 
multiplier stage with the plate circuit 
tuned to 10 mc. Sufficient driving volt- 
age is applied to the grid of this sec- 
tion so that the harmonic output is 
about the same as that appearing in 
the plate circuit of the 2.5 -mc. oscil- 
lator tube. Other twin triodes, such as 
the 12AT7 or the 6BQ7, produce about 
the same performance. 

Figure 7B shows an alternate oscil- 
lator- multiplier circuit using the minia- 
ture pentode type 6AU6. This circuit 
works effectively, but appears to be 
more subject to variations in output 
activity from one crystal to another for 
a given fundamental and harmonic out. 
put. In addition, a high value of screen 
voltage was required to produce the 
same voltage level at 2.5 mc. 

Lock -in Oscillator and "Bumper" 

The lock -in oscillator circuit, togeth- 
er with the "bumper" circuit in the 
cathode, is shown in Fig. 4. Except 
for the addition of the tuned circuit in 
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the cathode, this is a conventional os- 
cillator circuit of the multivibrator 
type. The free -running frequency of 
the oscillator is approximately 0.25 mc. 
The 2.5 -mc. sychronizing voltage from 
the crystal oscillator is injected at the 
cathode of the lock -in oscillator. It was 
found experimentally, however, that 
synchronization was just as effective 
with the synchronizing voltage applied 
to either the control grid or the cathode. 
Before the addition of the 1 -mc. tuned 
circuit, the amplitude distribution of 
the higher frequency harmonics of the 
0.25 -mc. signal showed a definite in- 
crease every 2.5 and 10 mc. These in- 
creases were attributable to normal 
sideband distribution resulting from 
modulation in the crystal diodes and 
modulation of the 2.5 -mc. oscillator 
circuit from the 0.25 -mc. oscillator due 
to the capacitive coupling between cir- 
cuits. The 0.25 -mc. current of the two 
triode sections of the 6J6 flows through 
the cathode network which consists of 
the cathode -coupling resistor and the 
tapped portion of the tuned coil in the 
"bumper" circuit. Resonant frequency 
of this circuit is 1.0 mc. The 0.25 -mc. 
current flow causes the circuit to oscil- 
late at its natural frequency of 1 mc. 
This frequency is determined by the 
Q, L, and C of the tuned circuit. The 
amplitude of the 1 -mc. voltage is 
largely dependent upon the coupling 
factor of the network. Even though the 
0.25 -mc. oscillator has a tuned circuit 
for controlling the 0.25 -mc. free -run- 
ning frequency, it also has a tendency 
to develop considerable harmonic volt- 
age. 

Adjustment of the 0.25 -mc. lock -in 
oscillator and the 1.0 -mc. "bumper" 
circuit is relatively simple and can be 
accomplished by loosely coupling some 
of the output voltage from the 1.0 -mc. 
circuit to the antenna input of a com- 
munications receiver tuned to that fre- 
quency. The signal heard when the c.w. 
oscillator of the receiver is turned "on" 
is quite rough. Under some conditions, 
particularly when it is out of synchron- 
ization with the 2.5 -mc. crystal oscil- 
lator, it may sound like random noise. 
As the 0.25 -mc. circuit is adjusted, the 
signal will appear to jump into syn- 
chronization at 1 mc., at which time a 
clean c.w. note will be heard. Adjust- 
ment of the 1 -mc. "bumper" circuit is 
made by simply tuning it for maximum 
signal with the receiver tuned to 1 mc. 

Figure 3 is a photograph of the volt- 
ages appearing at the cathode of the 
6J6 in the 0.25 -mc. oscillator circuit. 
The relative amplitudes of the signals 
at 0.25, 1.0 and 2.5 mc. can be seen. 
(It will be noticed that the amplitude 
of the 1 -mc. signals is only about 10 
or 15 per cent greater than that of the 
2.5 -mc. periods. This difference in am- 
plitude is due to the frequency- response 

4001\06Ave:\ 
Fig. 3. Waveform of voltages at 
the cathode of the 6J6 in the 0.25 - 
me. oscillator circuit (Fig. 4). 

characteristics of the oscilloscope used 
for photographing. In this oscilloscope, 
the 1 -mc. response was down 6 db from 
that at 0.25 mc.) 

Mixer -Detector Circuits 
Figure 5 shows the germanium -crys- 

tal mixer -detector circuit. The four sig- 
nals, at 0.25, 1.0, 2.5, and 10 mc., are 
coupled through isolating capacitors to 
the anode of a 1N34 crystal diode. Non- 
linear characteristics of the crystal 
diode working into a reactive load pro- 
vide a voltage output that is fairly 
even at all frequencies up to 250 mc. 
The potentiometer shunted by the ca- 
pacitor forms the load across which an 
audio beat frequency is developed when 
an external signal is introduced. A sec- 
ond 1N34 crystal diode in series with 
the external signal functions in a man- 
ner similar to the first 1N34 except that 
its load includes the attenuator poten- 
tiometer as well as the load circuit of 
the first 1N34. The second 1N34 is used 
to reduce the loading effect that would 
be introduced if the impedance of an 
external signal source were applied di- 
rectly across the first 1N34. Likewise, 
some control of the input voltage is ob- 
tained through the attenuator potenti- 
ometer. Application of external input - 
signal levels in excess of 100 millivolts 
will produce a noticeable one -half fre- 
quency beat. The level of this spurious 
beat will be down about 20 db or more 
from the correct one and can be easily 
recognized, particularly if the attenu- 
ator is used to maintain the level of the 
input signal at the minimum required 
for a given audio output level. In ad- 
dition, the attenuator provides partial 

Fig. 4. Circuit of 0.25 -mc. lock - 
in oscillator and 10 -mc. "bumper." 

(WA On 

Fig. 5. Mixer -detector circuit. 

Fig. 6. Audio amplifier section. 

control of the marker output voltage for 
application to an external detector, such 
as a receiver. The detector circuit of 
the first 1N34 does not include any di- 
rect resistive return for the diodes. The 
current -path return circuit is depend- 
ent on the ratio of the crystal diode 
front -to -back resistance. Although this 
ratio varies considerably with individ- 
ual diodes, the variation appears to 
have very little effect on performance. 

Audio Amplifier Stage 
A schematic of the audio amplifier 

section is shown in Fig. 6. Because it 
(Continued on page 31) 

Fig. 7. (A) Crystal- controlled oscillator and multi- 
plier. (B) Alternate oscillator and multiplier circuit. 
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UNIVERSAL RECORDER -REPRODUCER 
By DOUGLAS H. CARPENTER 

The La Pointe-Plascomold Corp. 

Operating details of a compact 

tape machine which will record 

continuously up to 24 hours. 

AN ENTIRELY new field in the art 
of audio transcription has been 
opened up by the invention of 

magnetic recorders. Their flexibility 
and economy of operation have proved 
them to be so outstandingly superior 
to former types of recorders that today 
tape recording is commonplace both in 
homes and in business. The armed 
forces were quick to recognize the many 
advantages of tape recorders and now 
use such equipment extensively. As a 
direct outgrowth of increasingly strin- 
gent military and commercial require- 
ments, the Press Wireless Model RRP - 
24 was developed. To this writing, 
RRP -24 is the only instrument with a 
compact tape assembly that will record 
automatically and without attention for 
a complete 24 -hour period. 

The secret of the long -playing fea- 
ture is directly related to the special 
recording medium employed, and to the 
rather ingenious motor drive and re- 
wind system. Figure 2 is a simplified 
diagram of the basic elements com- 
prising the recording- reproducing as- 
sembly and speed change mechanism. 
The recording medium used with the 
RRP -24 is an iron oxide coated cellu- 
lose acetate magnetic tape that is 8',4" 
wide and 206' in length. An auto- 
matic reversing switch simultaneously 
changes the direction of tape travel 
and the amount of torque of the drum 
control motors; the total operation is 
accomplished in less than 1/40 of a 
second. One roll of tape, capable of 
storing 24 hours of recorded intelli 
gence, is only 3" in diameter and 
weighs only 234 pounds. 

The master recording head is 
mounted on a close -tolerance, mechani- 
cally secure carriage which also sup- 
ports the two erase heads. An open 
view of the recording head and car- 
riage assembly can be seen in Fig. 5. 

The two reproducing heads are posi- 
tioned at the desired track by a control 
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Fig. 1. Over -all view of the de- 
vice adapted for rack mounting. 

at the front panel. Each recorded track 
is .030" wide with .020" spacing be- 
tween adjacent tracks. The carriages 
travel automatically from track to track 
on a special lead screw in such a way 
that the finished recording is a con- 
tinuously folded track. To further clar- 
ify the exact nature of a completely 
recorded tape, an explanation of the 
mechanical and electrical control cir- 
cuits is necessary. Reference to the 
block diagram, Fig. 7, will simplify 
the explanation of the control and 
switching circuits. 

When the power switch is on, the 
two torque motors are energized and 
exert torques in opposite directions on 
the winding spools, keeping the tape 
taut on the recording drum. The Ledex 
cam operates switch S,A, which alter- 
nately feeds each motor through a 
dropping resistor. This reduces the 
voltage across the torque motor and op- 

Fig. 2. Simplified diagram of the re- 
cording reproducing system showing the 
action of the speed change mechanism. 
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poses the direction of paper travel, 
placing less drag on the drive motor. 
Included in the motor control circuit 
is a full -wave bridge type rectifier 
supplying d.c. for the drive motor ar- 
mature and for a rotary solenoid. When 
power is applied to the motor circuit, a 
relay closes, shorting out the motor 
drive dropping resistor and placing the 
entire d.c. across the motor armature. 
This provides greater starting torque 
until a timing condenser charges and 
the relay opens. When the switch S,W 

is open, a type 12AU7 tube in the 
electronic motor control circuit tends 
to cut itself off, limiting plate current 
to a value too small to close the re- 
versing relay. S,A, is actuated by a 
silver strip located at each end of the 
tape. If S.o, is closed, the 12AU7 is left 
with zero bias and plate current closes 
the reversing relay. The first section 
of this relay applies d.c. voltage to a 
rotary solenoid which in turn actuates 
mechanically switches S,o., S,":, SI. 
and Si.. 

Field windings of the motor are con- 
nected so that when the first is across 
the line, the second is in series with a 
condenser and a resistor. The first field 
voltage leads the second by some angle 
less than 180 degrees. When S,M is actu- 
ated by the Ledex cam, the two field 
coils are electrically interchanged, re- 
versing the motor. At this instant, the 
second section of the reversing relay 
shorts out the dropping resistor, giving 
the motor an additional starting boost 
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in the reverse direction as was done 
when the motor was originally started. 
S. is closed only for an instant as the 
tape stops and reverses direction. The 
control circuit then assumes its standby 
condition until the other silver patch at 
the opposite end of the tape initiates 
the same operation again. 

Relative direction of spools and drum 
travel for an arbitrarily chosen drum 
rotation is indicated in Fig. 2. Each 
spool has its own torque motor, and 
these motors never change their sense 
of torque. However, less voltage is ap- 
plied to the torque motor opposing 
paper travel by means of S,,,. The Ledex 
cams revolve h -turn each time a silver 
patch trips S,,,, actuating the four 
microswitches, S,,,, S,o_, S. and S,, as 
previously explained. The combination 
of the motor control and switching cir- 
cuits just described determines the di- 
rection of tape travel. In conjunction 
with the lead screw, the recording head 
carriage assembly shifts the recorded 
track .020" at each tape reversal. 

The exact nature of the "looped" 
end of the recorded track and the time 
required for the complete reversal 
are most important if the recorded in- 
telligence is to be continuous. If one 
track is being recorded in the longi- 
tudinal tape direction (206 feet), the 
reversal time must be practically in- 
stantaneous or loss of intelligence will 
occur. Two different actions occur at 
the end of each recorded track. The 
motor control and switching circuits 
reverse the direction of tape travel in 
less than 1/40 of a second, and the 
lead screw assembly causes the re- 
cording head to inscribe a circular or 
"looped" end which connects the orig- 
inal and new track. Recording direc- 
tion and tape travel have reversed, 
but no loss of recorded data can occur 
as the time involved is fractional com- 

Fig. 3. Schematic diagram of the voice- operated relay portion of the circuit. 

pared to any recorded frequency. This 
process in the case of continuous re- 
cording repeats itself every ten minutes 
(24 -hour speed), and a fully tran- 
scribed tape would contain 144 such 
tracks .030" wide separated from each 
other by .020 ". 

A coarse index (see Fig. 5) attached 
to the carriages references to a 24- 
hour scale calibrated in ten -minute 
segments. There is also a fine index 
which consists of a helix drawn in- 
delibly upon the recording medium. As 
this line progresses laterally, being a 
spiral, it indexes to a ten- minute scale 
divided into increments of ten seconds. 
Accuracy of location of an earlier 
recording is better than ten seconds in 
24 hours. To preclude the necessity of 
close supervision while recording, a 
compressor amplifier is incorporated 
in the audio input system. Its thresh- 
old level is preset to prevent a material 
increase in gain in the total absence of 
a signal. The audio input circuits per- 
mit both microphone and 600 -ohm line 
connections. 

Normal recording speed position for 
the 24 -hour condition is 4" per second 
with a usable frequency range of 200- 
5000 cps. The speed change control 
lever is located at the lower right -hand 

Fiq. 4. Rear view of the amplifier section. 

side of the instrument, and permits a 
selection of speeds of 71/2" and 12" 
per second. The high frequency response 
is increased to 7000 and 8000 cps 
respectively. Such an arrangement 
means that the RAP -24 can be in- 
stantly converted from speech record- 
ing to the wider ranges of music, high 
speed telegraph, etc. 

The playback system is separate, and 
is comprised of two reproducing heads 
and a self -contained amplifier which 
develops three watts of audio output 
power. Control is automatic or manual, 
and can be effected by means of a foot 
switch. The reproducing head may be 
positioned to monitor immediately be- 
hind the recording head (on the same 
track) or, if it is desired, the head can 
be repositioned to reproduce a previous- 
ly recorded track without disturbing 
the continuity of recording. Two high 
gain stages precede an inverter stage 
in the playback amplifier strip. Signal 
is introduced by either the monitor 
head (in monitoring) or the record 
head (in playback). The input in- 
corporates a series resonant trap which 
removes the 30 -kc. erase bias signal. 

When intermittent recording is de- 
sired, an integral fast -acting, voice - 
operated relay (v.o.r.) may be switched 

Fig. 5. Front view of the recorder section. 
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Fig. 6. Back view of the recorder 
section showing the tape rolls. 

into operation. With such operation, 
one loading of tape will last well be- 
yond the 24 -hour period. The machine 
will shut down a few seconds after 
signals cease and will not restart un- 
til the input circuit receives another 
impulse. For this type of operation, the 
time element of starting is a fraction 
of a syllable and the stopping time is 
adjustable up to seven seconds. The 
threshold level control can be set to 
prevent random operations from line 
noises or background sounds picked up 
by the microphone. The voice -operated 
relay section is located on the ampli- 
fier chassis. The first v.o.r. stage V,,, 
(see Fig. 3) taps its signal from the 
v.o.r. sensitivity control R,. This stage 
renders the v.o.r. circuit essentially 

responsive to low frequency compon- 
ents because of C, (.005 ad.) shunting 
the output of V.A. On negative peaks 
of the signal voltage, V. conducts in 
series with 17.8 and charges C,. This 
biases V,8 negatively and cuts off plate 
current. If the signal is absent, C. dis- 
charges through a variable resistor R. 
and brings V. back to the conducting 
state. This "off -on" action of V,8 is re- 
versed to "on-off" in V, by means of R., 
across which a voltage switches from 0 
to a relatively large negative value 
with respect to the cathode of V.. 
Hence, with signal, relay RL, contacts 
close and permit the motor to run. 
Without signal, the contacts open, stop- 
ping the motor. 

R. is a preset control through which 
C. discharges, thus determining the 
time delay between signal stoppage 
and conduction of V,R. R. sets a thresh- 
old value for conduction through V,A, 

and is adjusted so that noise does not 
cause operation of the relay in the 
absence of signal. 

The 30 -kc. erase bias voltage is gen- 
erated by a conventional Hartley os- 
cillator. This voltage is mixed with the 
signal before recording. The output 
of the oscillator is fed to the record 
head and also to an amplifier stage, 
where it is amplified and fed to the 
erase head. 

Bias voltage is required for much 
the same reason as in biasing an 
electronic tube, i.e., in order to operate 
in as linear a manner as possible. In 
this case, linear operation pertains to 
the magnetization curve of the oxide - 
coated sheet. Erasing is accomplished 

by feeding a high frequency voltage to 
the erase head in order to create a high 
intensity field across its gap. In moving 
through this field, a magnetic sub- 
stance experiences quick changes of 
state which are represented by a series 
of rapidly diminishing hysteresis loops, 
approaching and realizing practically 
a demagnetized condition. During 
playback, S, (Fig. 7) cuts off plate 
voltage from the oscillator and its 
amplifier, thus removing the bias and 
erase signals from the circuit. 

The record amplifier consists of three 
amplification stages. This section is 
operative when S, is in positions 1 or 2. 

In position 1, the 600 -ohm balanced in- 
put signal is fed through an attenu- 
ator pad to the input of the transform- 
er. The output is fed through the 
record gain control to the first amplifi- 
er stage. In position 2, the 500 -ohm 
balanced input microphone signal is 
fed directly to the input transformer, 
bypassing the attenuator pad. The out- 
put of the second stage is supplied 
through a level control to a separate 
amplifier stage in order to provide 
signal for the operation of the db 
meter, the v.o.r. and a.v.c. circuits. One 
half of a dual triode rectifies the out- 
put of this separate amplifier stage, 
developing a negative voltage across 
the diode load. This voltage is filtered, 
providing a negative bias to the first 
stage. The a.v.c. switch can be used to 
ground this circuit when S, is in posi- 
tion 1. 

After the signal to be recorded goes 
through the second stage, it is fed to a 
frequency compensating network. In 

Fig. 7. Simplified block diagram of the complete unit, showing functions of various components. 
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position 1 of S, corresponding in nor- 
mal operation to a speed setting of 
four inches a second, the high fre- 
quency cutoff point of the amplifier 
response curve occurs higher in the 
frequency spectrum. In position 3, cor- 
responding normally to a speed of 12 

inches per second, the high frequency 
portion of the response curve is de- 
emphasized. Following frequency com- 
pensation, the signal is fed to a pentode 
power amplifier stage and finally to the 
record head. 

To extend the recording time of the 
RRP -24 further, a second recorder may 
be connected to it by a simple patch 
cord. Both units must have the motor 
control switch set to "dual." The first 
unit can then be set in operation at the 
start of recording by pressing the mo- 
mentary switch to "start." When the 
first unit is on the last vertical scan, 
the second unit will automatically take 
up the recording function, thus giving 
an overlap. 

A remote indicating device such as a 
ringing bell or flashing light may be 
used to attract the attention of the 
operator when a machine that is re- 
cording has but ten minutes of record- 
ing time left. 

The RRP -24 has been used to ad- 
vantage for diversified applications, 
and it is a literal fact that new uses are 
being uncovered daily for this versatile 
instrument. Some of the general uses 
to which the RRP -24 has been adapted 
are: airport control tower and airline 
communications center master recorder, 
press and commercial communications 
monitoring and transmission, broad- 
cast program monitoring, information 
storage in computer systems, unat- 
tended monitoring for detective and 
police work, programming control of 
industrial equipment such as the pro- 
duction of patterns on textiles, auto- 
matic telephone answering centers, etc. 

Some of the newer uses for the RRP - 
24 include unattended broadcast of 
music for restaurants and business 
offices from a central control point. The 
multiple -speed selection feature allows 
recording at slow speed and retrans- 
mission at an accelerated rate, cutting 
down wire service and telephone line 
charges. A similar recording rate is 
required at the receiving end, which is 
in turn played back at normal speed 
for transcription purposes. Distribu- 
tion of confidential messages on a na- 
tional basis and international trans- 
mission of facsimile data can be greatly 
speeded up with an attendant cost re- 
duction by the above process. A special 
version of the RRP -24 will simultane- 
ously record 24 channels, making it a 
valuable asset to industrial and govern- 
ment laboratories concerned with analy- 
sis of multiple phenomena. 
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HEW ruses 
SELENIUM DIODES 

Two selenium diodes, Types 1S1 and 
5U1, have been developed by Interna- 
tional Rectifier Corporation, 1521 East 
Grand Avenue, El Segundo, Calif. Type 
1S1 is rated for a maximum input of 26 

volts r.m.s. at 100 -microamperes out- 
put, while Type 6U1 is rated for 130 
volts maximum at 1.5 ma. 

These new diodes augment the line of 
eight subminiature types currently be- 
ing produced by International Rectifier 
Corporation for operation in an ambient 
temperature range of 50 to 100 °C. Ex- 
tremely small in size for ease in wiring 
into a crowded chassis, the units are 
completely encapsulated within a ther- 
mosetting plastic to protect them 
against adverse environmental condi- 
tions. 

RADIAL -BEAM POWER TETRODE 

The Eimac 4X150D, a radial -beam 
power tetrode, has been developed by 
Eitel- McCullough, Inc. Well suited for 
use in 28 -volt electrical systems, this 
tube has a heater rating of 26.5 volts 
at 0.57 amperes. It was designed for 

use in commercial and military aircraft 
and other vehicular operation. 

Identical in size and shape to the 
Eimac 4X150A, the 4X150D power tet- 
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rode can be used with the 4X150A air - 
system socket. Like the 4X150A, it is 
operated as an oscillator, amplifier, or 
frequency multiplier, and has a plate 
dissipation rating of 150 watts in Class 
C telegraphy or FM telephony service. 

Further information on the 4X150D 
can be obtained by writing to the Appli- 
cation Engineering Department, Eitel- 
McCullough, Inc., San Bruno, Calif. 

27 TV PICTURE TUBE 

Development of a 27" rectangular 
television picture tube has been an- 
nounced by the Tube Department of 
General Electric Company. The largest 
picture tube made by G -E, it is a mag- 

netic- focus, magnetic -deflection, all - 
glass tube. It features an aluminized 
backing on the screen which reflects 
light emitted from the back surface, 
thereby providing a picture which is 
up to 100 per cent brighter than a non - 
aluminized 27" tube at the same volt- 
age, and consequently having greatly 
increased black and white contrast. 

Type 27EP4 provides a 24" x 181" 
picture. The length of the tube, from 
front to back, is less than 23 inches. 
Recommended operating conditions are: 
anode voltage, 16,000 volts; grid No. 
2 voltage, 300 volts; grid No. 1 voltage, 
-33 to -77 volts; ion trap intensity, 
38 gausses. Full details may be ob- 
tained from the General Electric Tube 
Dept., 1 River Road, Schenectady 5, N.Y. 

RCA TUBES 

Half -Wave Vacuum Rectifier 
Recently announced by the RCA Tube 

Department, Harrison, N. J., is the 
6AX4 -GT, a half -wave vacuum rectifier 
of the heater- cathode type. It is in- 
tended primarily for use as a damper 

tube in horizontal deflection circuits of 
television receivers. 

Designed to withstand negative peak 
pulses between heater and cathode of 

as much as -1000 volts with a d.c. com- 
ponent up to 900 volts, the 6AX4 -GT 
provides flexibility in choice of deflec- 
tion circuits. Heater rating for unipo- 
tential cathode is 6.3 volts at 1.2 am- 
peres. Direct interelectrode capacitance 
(with no external shield) is 7.5 pµfd. 

Twin Diode-Medium-Mu Triode 

The 12BF6 just introduced by the 
RCA Tube Department is a multi -unit 
miniature tube of the heater -cathode 
type containing two diodes and a me- 
dium-mu triode in one envelope. It is 
intended for use as a combined detector, 
amplifier, and a.v.c. tube in automobile 
radio receivers operating from a 12 -volt 
storage battery. 

The characteristics of the triode unit 
are such that it can be impedance- 
coupled or transformer -coupled to the 

output stage. In either case, the triode 
unit can supply more than ample output 
with low distortion to drive a pair of 
12V6 -GT's operating at maximum plate 
voltage in the output stage of automo- 
bile receivers. 

MEDIUM -MU TRIODE 

The Los Gatos brand Type 254 me- 
dium-mu triode may be operated as a 
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Class B a.f. power amplifier, and as a 
Class C r.f. power amplifier- either 
plate modulated or unmodulated. The 
5.0 -volt filament is of the thoriated 
tungsten type and operates at 7.5 amp. 

Type 254 has a maximum average 
plate current of 255 ma., a maximum 
plate voltage of 4000 volts, and an av- 
erage amplification constant of 25. A 
data sheet is available from Lewis and 
Kaufman, Inc., 76 El Rancho Avenue, 
Los Gatos, Calif., which illustrates the 
tube and provides operating curves for 
average static characteristics. 

SUBMINIATURE TRIODE 

Raytheon Manufacturing Company 
announces a low microphonic subminia- 
ture triode designated as CK6247 (for- 
merly known as CK628). When this 
tube is subjected to vibrational acceler- 

ation of 15G at 40 cps, it has a maxi- 
mum noise output of 2.5- millivolts a.c. 
across 10,000 ohms in the plate circuit. 
The normal amplification factor rating 
is 60, and the mutual conductance rat- 
ing is 2500 micromhos with a maximum 
allowable plate voltage of 275 volts. 

Technical data and further informa- 
tion may be obtained from Raytheon 
Manufacturing Company, Technical In- 
formation Service, Special Tube Sec- 
tion, 55 Chapel Street, Newton 58, 
Mass. 

CATHODE -RAY TUBES 

Development of a line of cathode -ray 
tubes employing electrostatic focus and 
magnetic deflection has been announced 
by the Cathode -ray Tube Division of 
Allen B. Du Mont Laboratories, Inc. 
Designed primarily for radar installa- 
tions, the new tubes are: B1036P -, 
B1038P -, B1039P -, B1040P -, and 
B1056P -. They replace Types 5FP -, 
10KP -, 12SP -, 12DP -A, and 7MP -, 
respectively. 

In these tubes an electron lens obvi- 
ates the necessity of a focus coil and 
requires only a low potential source of 
low power for focusing. This lens pro- 
duces a more uniform spot size across 
the face of the tube, and thus resolu- 
tion is improved considerably. Reduced 
power requirements mean fewer com- 
ponents. 

Du Mont states that it is now possible 
to substitute electrostatically focused 
tubes for most magnetically focused 
types upon request. Further informa- 
tion may be obtained by writing to the 
Technical Sales Department, Allen B. 
Du Mont Laboratories, Inc., 1500 Main 
Avenue, Clifton, N. J. 8+ 
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TEST INSTRUMENTS 
World Famous for Accuracy and Dependability 

Always in Stock at 

HUDSON 
RADIO & TELEVISION CORP. 

Item 
MODEL 670 5" 
OSCILLOSCOPE 

High sensitivity unit with DC amplifier range to 
500 kc; usable to beyond 5 mc. Excellent square 
wave response. Sensitivity 15 my rms/inch. Re- 
current linear sweep, 3 to 50,000 cycles. Provision 
for Z -axis modulation. Has demodulator circuit for 
viewing modulation on RF signal. Reversing 
switches for both horizontal and vertical deflec- 
ton. 

Shipping weightt 351 lbs. Net $229.00 

MODEL 292X 

SIGNAL 

GENERATOR 
Frequency Coverage: 
125 kc to 220 mc. 
Calibrated Output: i Less than 1 micro- 

', volt, up to 100,000 
microvolts. Leakage 

4 % ± less than,0.2 micro- 
volt. 

Net $266.00 

LABORATORY 

MODEL 640 

Wide -Range 

5" OSCILLOGRAPH 
An extremely versatile industrial and laboratory 
instrument. Wide band amplifier. DC response is 
0 to 4.5 mc, down 3 db. Built -in peak -to -peak 
calibrating voltages, 100, 10, 1, .1 volts. Sweep 
expansion, 6 times. Recurrent and driven sweep, 
2 to 30.000 cycles. Shielded and shock mounted. 
Portable steel case, 14 x 111 x 19 ". 
Shipping weight 44 lbs. 

Net $355.00 

7te[4r Model 650 Video Generator .. . 

" 
Net $310.90 

natal Model 680 TV R.F. Marker and 

Crystal Calibrator... Net $129.50 

MODEL 539 -A 

TUBE TESTER 

Highly accurate engineers' model . . . Measures 
mutual conductance in micromhos. Permits choice 
of 3 AC signals, 0.25, 0.5, or 2.5 volts. Separate 
AC meter measures line voltage at all times; sep- 
arate voltmeter measures grid bias. Provision for 
plate milliammeter. Portable case, 163/4 x 183e x 

71/2. With test leads and in- 
structions. Shipping wt. 39 lbs. Net $271.50 

Call HUDSON For ALL HICKOK Test Equipment .. . 

Complete Stocks ... Prompt Delivery! 
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CAPACITOR TESTING 

In this photograph, an operator at the 
Vergennes, Vermont, plant of Simmonds 
Aerocessories, Inc., is testing small ca- 
pacitor units for accuracy before they 

are used in assembling Pacitron fuel 
gages, test equipment and other devices 

for aircraft applications. Exacting re- 
quirements in the production of equip- 
ment of this kind make it essential to 
check even the smallest components to 
make sure that they comply with rigid 
specifications. 

TV'S FUTURE IN INDUSTRY 

In a technical paper presented at the 

Fall General Meeting of the AIEE at 
New Orleans, La., G. Holmes Wilson 
of Diamond Power Specialty Corp., Lan- 
caster, Pa., predicted that the future 
use of television in industry probably 
has a greater potential than that of 
commercial (entertainment) television. 
With the Utiliscope, industry's counter- 
part of the commercial television appa- 
ratus, already being used in some 200 
different industrial applications, he 
pointed out that "the surface has hardly 
been scratched." 

Mr. Wilson said that television can 
help perform the following basic func- 
tions in industry: (1) reduce accidents, 
(2) reduce operating costs, (3) reduce 

capital investment, and (4) under cer- 
tain conditions provide greater intelli- 
gence than can be gained by direct ob- 
servation. 

1953 IRE PRESIDENT 

Dr. James W. McRae, vice president 
of Bell Telephone Laboratories, has been 
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elected president of the Institute of 
Radio Engineers for 1953. He succeeds 
Dr. Donald B. Sinclair, chief engineer 
of the General Radio Company, as head 
of this international society of over 
30,000 radio engineers and scientists. 

Dr. McRae first joined the staff of 
Bell Telephone Laboratories in 1937 to 
do research work on transoceanic radio 
transmitters. During World War II he 
served for three years in the U.S. 
Army Signal Corps, where he attained 
the rank of colonel and received the 
Legion of Merit for his services. He 
then returned to Bell Telephone Labora- 
tories and in 1951 was appointed vice 
president in charge of the systems de- 
velopment organization. 

TRANSISTOR TELEPHONE UNITS 

A trial installation of transistor units 
is being made at Englewood, N. J., as a 
part of the customer long distance dial- 
ing service introduced there by the Bell 
System in 1951. The transistors will be 
used in oscillators to generate the elec- 
trical signals by which the numbers of 
a called telephone are sent from one 
central office to another. 

Shown in the photograph are F. E. 
Blount (left), who helped develop the 
oscillator, and Dr. William Shockley 
(right), who directed Bell Telephone 

Laboratories' transistor research pro- 
ject. Mr. Blount holds one of the trans - 
sistors, six of which are used in each 
oscillator. 

With this new transistor equipment - 
much smaller and less expensive than 
the vacuum tube units previously em- 
ployed -the signalling equipment, in- 
stead of being centrally located, can be 

placed exactly at the points where it is 
needed. 

FLEXIBLE COIL FORMS 

Now available from the Precision 
Paper Tube Company are coil forms 
with special flexible flanges -a new ad- 
vancement in coil form construction- 

which completely eliminate taping op- 
erations on motor field coils. Known as 
"Flexiform" bobbins, they cut both pro- 
duction time and labor requirements in 
coil installation -a highly important 
factor in speeding up assembly lines, 
especially where mass production tech- 
niques are desirable. 

"Flexiform" bobbins can be readily 
supplied in shapes and sizes as speci- 
fied. Flanges are of flexible rope paper 
while dielectric kraft paper is used for 
the core. For further information, write 
to the Precision Paper Tube Company, 
2035 W. Charleston Street, Chicago 47, 
Ill. 

LARGER QUARTERS 

Consolidated Engineering Corpora- 
tion has opened new and larger offices 
for its subsidiary company, CEC In- 
struments, Inc., at 285 Madison Avenue, 
New York, N. Y. Walter J. Beagan, 
New York and Northeastern U. S. man- 
ager, will be in charge. 

These offices will handle sales and 
services for Consolidated Engineering's 
line of analytical instruments for sci- 
ence and industry, including the com- 
pany's newly announced electronic com- 
puter and automatic data handling 
equipment. 

"DRAG DISTORTION" 

According to a study made by Jacob 
Rabinow and Ernest Codier of the Na- 
tional Bureau of Standards, if a phono- 
graph needle can move longitudinally 
(tangentially) with respect to the 
groove of an ordinary laterally recorded 
disc, the needle will not follow perfectly 
the lateral excursions of the groove, and 
"drag distortion" will result. In the 
playing back of recorded music, this dis- 
tortion may apparently result in spuri- 
ous tones of greater amplitude than the 
tones originally present. 

It was not practical to measure elec- 
trically the amount of distortion caused 
by this longitudinal motion because of 
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the simultaneous presence of other 
forms of distortion. It was possible, 
however, to determine the magnitude 
of the longitudinal motion, and by com- 
putation to arrive at the character and 
amount of distortion attributable to this 
motion. 

This work has been reported in detail, 
with mathematical analysis, in the Jour- 
nal of the Acoustical Society of America, 
Volume 24, No. 2 (March, 1952). 

WEATHER SENSING EQUIPMENT 

Motorola, Inc., 4545 W. Augusta Blvd., 
Chicago 51, Ill., has announced the de- 
velopment of a new weather sensing 
unit known as the "Snow Detector." 
Designed primarily for the de -icing of 
microwave antennas, this unit may be 
used wherever severe icing conditions 
and snowfall impair the operation of 
moving parts. An integral heater melts 
the snow and ice collected in the "bowl." 

Fully automatic, the detector will 
turn on the heating elements whenever 

icing conditions exist. Up to 30 amperes 
at 117 volts a.c. can be switched with- 
out external relays. The heating ele- 
ments will then remain on until the ic- 
ing hazard is past. No power is con- 
sumed at higher temperatures. 

CAR RADIO SYSTEM 

One of Motorola, Inc.'s 450 -460 mc. 
two -way radio systems for automobile 
emergency radio service has been in- 
stalled by the District of Columbia Di- 
vision of the American Automobile As- 
sociation in Washington, D. C., and was 
recently given its initial test. The test 
car was first driven over the areas of 
northwest Washington and part of 
Maryland; two -way communication was 
maintained over the entire area. The 
car was also driven along the banks of 
the Potomac River and across the Chain 
Bridge to Virginia, with no dead spots 
noted in the Virginia area. 

The base station transmitter is in- 
stalled atop a 100 -foot building in 
northwest Washington. It has a power 
output of 20 watts with an antenna 
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power gain of 8 db. The mobile unit 
also has a power output of 20 watts 
into a rooftop quarter -wave antenna. 

RAYTHEON LABORATORY 

Under construction at Bedford, Mass., 
is an electronics laboratory that is ex- 
pected to be one of the most advanced 
laboratories ever built for the develop- 
ment of electronics equipment used in 
conjunction with aircraft. Operation of 
the laboratory, which is being built by 
Raytheon Manufacturing Company, will 
be concerned almost exclusively with re- 
search and development work for the 
U.S. Navy. To cost nearly $2,000,000 
and to have 100,000 square feet of floor 
space on two floors, the new plant will 
be situated on about 15 acres of land at 
the north end of Hanscom Airfield. 

HIGH SPEED CALCULATOR 

By March, 1953, the Armour Research 
Foundation expects to have installed 
and in operation a "card- programmed 
calculator" which will be available to 
serve business and industry in the Chi- 
cago area. 

The new calculator, now on order 
from International Business Machines 
Corporation, is a digital computer. The 
information necessary for the machine 

to operate is fed into it on punched 
cards that provide the operator with a 
large number of possible operations. 
After the operator sets up the machine 
for a problem and specifies the opera- 
tions he wants it to perform, the ma- 
chine will not only carry out the oper- 
ations but also make all the necessary 
decisions as to the sequence in which 
they should be performed. 

CONSOLIDATED APPOINTMENTS 

Two appointments have been an- 
nounced at Consolidated Engineering 
Corporation -that of Dr. Wilson S. 
Brubaker as senior research physicist 
and that of Dr. Paul Brock as engineer- 
ing mathematician. Dr. Brubaker will 
work mainly in the field of mass spec- 
troscopy, while Dr. Brock has been as- 
signed to the company's computer group. 

Dr. Brubaker was at various times 
a member of the faculties at Miami 
University, Cal Tech, and Ohio State 
University. Before joining Consolidated, 
he served for nine years as section 
manager for the physics department of 
Westinghouse Electric Corporation in 
East Pittsburgh. 

Dr. Brock formerly did computation 
work with the Kellex Corporation and 
served as senior mathematician for the 
Reeves Instrument Corporation. -. n, 
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By WILFRID B. WHALLEY 

Adjunct Professor of Electrical Engineering 
Brooklyn Polytechnic Institute 

Brief history of the orthicon television pickup tube. 

LAST month the design and operating 
characteristics of the remarkable 
tube development -the iconoscope- 

were discussed. This first practical tele- 
vision pickup device is still in active 
use, particularly for present -day mov- 
ing picture film reproduction. While it 
has good resolution and is relatively 
simple in design, its bad qualities of 
"shading" and low sensitivity have led 
to intensive research and development. 
From this research have come various 
types of pickup tubes having very high 
sensitivity and quite uniform bright- 
ness level. 

The iconoscope showed that high 
velocity electron beams gave copious 
secondary electron emission from the 
mosaic which reduced the sensitivity 
and also superimposed false signals. 
Two basic approaches were made to 
solve these problems. The first was to 
employ an auxiliary photocathode which 
led to the image iconoscope (known in 
Europe as the super emiacope); the 
second approach was to employ a beam 
of low velocity electrons for scanning, 
which prevented secondary electrons 
from being produced. After intensive 
development, this latter method led to 
the orthicon and later to the image 
orthicon. 

Low Velocity Scanning 
Low velocity electron beam pickup 

tubes have become so satisfactory and 
are now used so extensively that it is 
of real interest to review the prior 
research work. 

The first problem encountered with 
low velocity electron operation con- 

cerned the beam diameter. With the 
usual type of electrostatically focused 
gun, the diameter was so large that the 
resolution was unsatisfactory. Hence, 
new guns and methods of using them 
had to be designed. 

In addition to the problem of keep- 
ing a low voltage electron beam in 
focus, it was found that the electron 
must arrive at the mosaic as nearly 
perpendicular to the surface as possible. 
If arrival were at an oblique angle 
(which could readily occur under sim- 
ple operating conditions due to small 
electric fields at the surface of the 
mosaic), then the oblique beam would 
simultaneously influence several ele- 
mentary areas of the mosaic and pro- 
duce a radical drop in resolution. So 
that there would be some possibility 
of the electron beam arriving perpen- 
dicular to the surface, a new photo- 
electron emitter had to be developed 
whereby the image of the scene could 
be focused on one surface and the scan- 
ning by the electron beam could take 
place on the opposite surface. This dif- 
fers from the iconoscope, where both 
the image of the scene and the scanning 
take place on the same surface, requir- 
ing the high velocity electron beam to 
scan obliquely. 

Several new types of mosaics and 
photoelectron emitting surfaces were 
devised. One type, which can be called 
the translucent target mosaic, was con- 
structed in the following manner. The 
caesium silver particles were produced 
on one surface of a thin glass or mica 
sheet, while the signal plate (which in 
the iconoscope mosaic is opaque) was 

made transparent. Condensation of 
metallic vapor was controlled to a 
density which would still allow a large 
percentage of light to pass through. 

Other types included "two -sided mo- 
saics" and translucent photocathodes. 
By suitably combining these various 
photocathodes and mosaics in evacuated 
envelopes, it was then possible to de- 
termine the operating characteristics 
of low velocity electron beam scanning, 
without the need of an electron gun. 

Experimental Methods 
Figure 2 shows the arrangement 

of one of these experimental tubes. 
This tube contained a standard mosaic 
(similar to that used in the iconoscope), 
shown with the lead going to the video 
amplifier, and a photocathode having 
a conducting photosensitive surface. 
This photocathode was placed perpen- 
dicular to the surface of the mosaic, 
and both were immersed in the d.c. field 
of an electromagnet. The two pole 
pieces of the electromagnet were at 
right angles so that the flux paths fell, 
as accurately as possible, on sectors 
of circles of increasing radius. 

A novel arrangement was the use of 
an external cathode -ray tube to provide 
the means for electron scanning in the 
pickup tube. The scanning raster on 
the face of the cathode -ray tube was 
optically focused onto the photocathode, 
which then emitted low velocity photo- 
electrons. Since the flying spot scanner 
operated at high voltage, the focused 
light beam diameter was reasonably 
small; and the groups of photoelectrons, 
emitted line by line during the scan- 
ning, were of correspondingly small 
diameter. The gun of the cathode -ray 
tube was supplied with blanking pulses 
so that the light beam was cut off dur- 
ing the retrace time, thereby avoiding 
another source of spurious signals. 

The d.c. magnetic field was essential 
both to keep the emitted electrons in 
focus as they moved toward the mosaic, 
and to cause them to arrive perpen- 
dicular to the mosaic surface. As the 
electrons entered on a path parallel 
to the magnetic field, they were con- 
strained to follow the magnetic lines. 

Fig. 1. (A) Pickup tube using secondary emission amplification. (B) Schematic diagram of an orthicon. 
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Since these electrons were of low 
velocity (characteristic of photoelectron 
emission), no secondary electrons were 
produced at the mosaic surface. The 
device provided a picture signal with 
a steady background and a resolution 
determined chiefly by the diameter of 
the light beam from the auxiliary 
cathode -ray tube. 

On each portion of the mosaic where 
the incident light was zero (dark area 
of the scene), the silver particles would 
move to an equilibrium potential such 
that arriving electrons from the scan- 

s ning photocathode would be turned back 
and no signal current would flow to the 
amplifier. Conversely, on each portion 
that was illuminated by the scene, the 
potential would shift during the frame 
period to a more positive potential, due 
to the loss of photoelectrons. This small 
positive potential was then neutralized 
by the scanning photoelectrons, and it 
produced an output signal proportional 
to the light intensity. 

Figure lA shows another experimen- 
tal low velocity scanning tube. This also 
employed an auxiliary flying spot light 
beam, but the internal structure was 
more complex. It made use of a trans- 
lucent photocathode at the right, on 
which the image of the scene was 
focused, a two -sided mosaic near the 
center which was connected to the video 
preamplifier, and another translucent 
photocathode at the left. 

The whole structure was placed in- 
side a long "focusing" coil which pro- 
duced a d.c. magnetic field parallel to 
the axis of the tube, as compared to 
the curved field of Fig. 2. The light 
beam caused photoelectrons to enter 
the accelerator field moving toward the 
mosaic. Photoelectrons proportional to 
the light intensity were also emitted 
from the picture photocathode, and 
these were accelerated toward the other 
side of the mosaic. The secondary elec- 
tron emission multiplication produced 
by the accelerated photoelectrons pro- 
vided a larger signal from this device 
than that of Fig. 2. 

These experimental devices showed 
the real advantages of low velocity 

Fig. 2. Pickup tube using photoelectrons. 
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scanning but, needless to say, due to 
the external cathode -ray tube, they 
were not practical studio devices. 

The Orthicon 
The axial magnetic field produced by 

the large focusing coil was essential to 
low velocity electron operation, yet the 
scanning field had to be produced at 
right angles to the axis. A study of 
electron paths through a combination 
axial and perpendicular magnetic field 
showed that the electrons only diverged 
from the axis while in the perpendicular 
field. Hence, the aperture of the scan- 
ning field had to be at least as large 
as the mosaic. 

A tube incorporating these principles 
is shown in Fig. 1B. It will be seen 
that the whole tube structure from the 
electron gun to the target was enclosed 
by the focusing coil. As the electrons 
left the gun through a limiting aperture 
of small diameter, they entered a pair 
of deflection plates. In these combined 
axial magnetic and electric fields, the 
electrons followed a cycloidal path to- 
ward either the left or right, depending 
upon the time in the horizontal scan 
cycle. Leaving the deflection plates, the 
electrons again moved parallel to the 
axis until influenced by the perpendic- 
ular magnetic field of the vertical de- 
flection coil. After leaving the deflection 
coil, they again moved parallel to the 
axis toward the mosaic, and were col- 
lected in proportion to the potential of 
each part of the surface (as determined 
by the degree of illumination). Elec- 
trons which were not collected at the 
target returned on a path to the de- 
flection plates which was almost iden- 
tical to their forward path, and then 
moved on toward the collector. 

In practical use, the focusing coil 
was mounted so that it could be ac- 
curately adjusted for alignment with 
the axis of the gun. The tube was care- 
fully shielded. Otherwise, even rela- 
tively weak external fields would have 
been able to cause motion of the d.c. 
axial field and distort or reduce the 
resolution of the picture signal. Blank- 
ing pulses were supplied to the electron 
gun to prevent retrace "smearing." 

This pickup tube, which was named 
the orthicon, had the good operating 
characteristics of the earlier experi- 
mental devices of Fig. lA and 2, but 
had a larger output signal as well, due 
to the greater scanning current obtain- 
able from the electron gun. The designa- 
tion "orthicon" was chosen because a 
plot of output signal current over a 
useful range of input light intensity 
is a straight line. ( "Orth," in Greek, 
means straight). It produced output 
signals almost completely free from the 
"shading" present in an iconoscope, had 
higher efficiency and a resolution of 
better than 400 lines. 

HERE'S WHAT 
YOU GET 

D IMMEDIATE DELIVERY FROM STOCK 
(in any quantity) 

la FINEST QUALITY OF FAMOUS BRANDS 

D GENERALLY LOWER PRICES 

D RETURN PRIVILEGE FOR FULL 

CREDIT IF NOT SUITED TO YOUR 
REQUIREMENTS 

The valuable service Wells provides to 
the industry is being used by many of 
our greatest manufacturers as a matter 
of course. 

Our vast stock (the world's largest) 
may contain just the components you 
need to fill urgent orders - at a substan- 
tial sayings in time and cost. 

ADEL CLAMPS ANTENNAS, Insulators, Mast Sec- 
tions BINDING POSTS BLOWERS CABLE 
ASSEMBLIES CHOKES COILS CONDENSERS 
Oil Filled, Bathtub, Hearing Aid, Transmitting Micos, 
Silver Micas. Ceramic, Variable, Trimmer CRYS- 
TALS FILTERS FUSES 8 MOUNTINGS GEN- 
ERATORS GROUND RODS HEADSETS I,F. 
COILS JACKS JACK BOXES KEYS, Telegraph 
KNOBS LAMPS LORD MOUNTS LUGS 
MOTORS 8 BRUSHES PLUGS RECTIFIERS Selen- 
ium, Copper Oxide, Meter, Diode RESISTORS -All 
Types SELSYNS SOCKETS SWITCHES 
Aircraft, Micro, Switchettes, Toggle TIMERS TUB- 
ING- Flexible TUNING SHAFTS TRANSFORMERS 

All Types VIBRATORS WALKIE TALKIES 

DYNAMOTORS 

OVER 100,000 
NEW DYNAMOTORS 

IN STOCK! 

DM 32A - DM 53A - PE 86 - PE 101C 
DM 33A -D 101 - PE 94, etc. 
Large quantities of brushes for all 
types of dynamotors and motors. 

Write us for quotations. Advise us 
your requirements. 

A complete Signal Corps stock number list 
ng of items in our stock. Write for listing 

No. SG -200. (For government agencies and 
ontractors only.) 

Manufacturers and distributors -write for 
new Condenser Catalog C -10 now available. 
Write, Wire, Phone Your Requirements 

all phones: SEeley 8 -4143 

833 W. CHICAGO AVE., DEPT. R., CHICAGO 22, ILL. 

R A D I O - E L E C T R O N I C E N G I N E E R I N G 23 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


U.H.F. GENERATOR 

Having a frequency range of 300 to 
1000 mc., the Model 84 -TV standard 
signal generator is useful for deter- 
mining the characteristics of television 
receivers for the u.h.f. band and other 
equipment operating within that range. 

It was developed by the Measurements 
Corporation, Boonton, N. J. 

The output voltage of the Model 84- 
TV is continuously variable from 0.1 
microvolt to 1 volt across a 50-ohm 
load. Output impedance is 50 ohms and 
the VSWR is 1.3 to 1 or better. The 
filament of the oscillator tube is oper- 
ated from an external d.c. supply in 
order to remove residual hum. 

Modulation, continuously variable 
from 0 to 30 %, may be obtained from 
an internal 400 -cycle oscillator. Provi- 
sion has also been made for applying 
external modulation within the range 
of 50 to 20,000 cycles. Percentage mod- 
ulation is indicated by a panel meter. 

MECHANICAL FILTER 

Far more rigid control of transmit- 
ter sideband radiation as well as rejec- 
tion of adjacent channel interference 
in receivers is claimed possible with the 
Collins mechanical filter. This unit is 

being offered to the electronics industry 
on a component basis and in addition is 
being incorporated by the Collins Radio 
Company in new transmitter and re- 
ceiver designs. 
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The filter is a magnetostrictively 
driven unit for intermediate frequency 
application. Its unusual selectivity and 
its miniature size make it readily ap- 
plicable to both military and commer- 
cial designs. The entire unit is housed 
in a hermetically sealed case smaller in 
size than a normal i.f. transformer. 

More detailed information is avail- 
able on request from the Collins Radio 
Company, Cedar Rapids, Iowa. 

DIRECTIONAL COUPLERS 

Wideband directional couplers, widely 
applicable tools for measuring numer- 
ous parameters relating to transmission 
lines, have been announced by Sierra 
Electronic Corporation, 813 Brittan 
Avenue, San Carlos, Calif. By the use 
of these couplers, with suitable addi- 

tional instrumentation, reflection co- 
efficient can be determined directly, 
thus permitting the simplification of 
several important transmission line 
measurements. 

The Sierra couplers are available in 
three models, 137 and 138 for the fre- 
quency range of 30 to 1500 mc., and 
139 for the frequency range of 10 kc. to 
1 mc. Operating characteristics are 
shown in the accompanying illustration. 

ACCELEROMETER 

For measurement of high frequency 
shock and vibration, the Endevco Cor- 
poration has made available a "thimble - 
size" accelerometer of little weight and 
large output, designed in three models. 
The small size and weight permits test- 
ing of small components under actual 
or simulated shock and vibration condi- 
tions, while the small size and large 

output is well suited for missile, air- 
craft and vibration table measurements. 

This instrument gives a self- gener- 
ated output of 5 millivolts per G. Out- 
put is flat ( ±5 %) over the range from 
5 cps to 5000 cps, and is stable to with- 
in 5% over a temperature range of 
-20°C to +70°C. Model 2201 is a gen- 

eral- purpose, stainless steel version 
with a weight of 0.5 ounces and an out- 
put of 5 millivolts per G; Model 2202 
is a special, lightweight unit weighing 
0.3 ounces; and Model 2203 is a large 
output unit generating 10 millivolts per 
G. Additional information may be ob- 
tained from Endevco Corporation, 180 
E. California Street, Pasadena 1, Calif. 

RANGE, RANGE -RATE CALIBRATOR 

The Model 312 range, range -rate 
calibrator provides a simulated target 
for checking the range and range -rate 
of radar gun laying or ranging systems 
accurately and rapidly. Recently an- 
nounced by Missouri Research Labora- 
tories, Inc., 2109 Locust Street, St. 
Louis, Mo., it may be used in the lab- 
oratory or on the production line. 

Operating from an external or inter- 
nal trigger, this instrument will check 
or calibrate range with an accuracy of 
.25% from 0 to 50,000 yards (in steps 
of 0- 500, 0- 5000, 0- 50,000) and 
range -rate either in or out from 0 to 
1500 knots with an accuracy of .5 %. Al- 
though the Model 312 was designed for 

60 -cycle operation, 400 -cycle models are 
available, and the company indicates 
that it can supply any combination of 
range and range -rate on request. 

R.F. GENERATOR 

Westinghouse Electric Corporation's 
new 25 -kw. r.f. generator is available in 
both standard' and de luxe models. The 
standard model is for use on relatively 
long production runs where readjust- 
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ment is infrequent; taps on the plate 
transformer provide power output con- 
trol. The de luxe model uses saturable 
reactors to provide reliable stepless 
power control, thereby facilitating the 
quick setup changes required on short 
production runs of a variety of jobs. 
An electronic keying circuit is also in- 
cluded on the de luxe model to permit 
rapid and precise control of heat cycles. 

The unit is rated at 25 kw. continuous 
at 450 kc. in accordance with NEMA 
standards, and the tank circuit has a 
high kva. rating. Both models have 
components arranged for easy access in 
inspection and maintenance. For fur- 
ther information, write Westinghouse 
Electric Corporation, Box 2099, Pitts- 
burgh 30, Pa. 

FREQUENCY CALIBRATOR 

Measurement Engineering Limited, 
Arnprior, Ontario, has announced the 
availability of their Model CFR -1 fre- 
quency calibrator. A portable, self -con- 
tained secondary frequency standard, 
it provides accurate frequencies in the 

range of 10 kc. to 500 mc., with a sta- 
bility of 1 part per million. 

Model CFR -1 is designed for labora- 
tory or production checking and cali- 
bration of r.f. signal generators, re- 
ceivers, wavemeters and frequency me- 
ters, in addition to many other applica- 
tions requiring a source of accurate 
frequencies. Electrical features include: 
five fundamental frequencies with their 
associated harmonics, individual crystal 
controlled oscillators, an internal aperi- 
odic detector, modulation level control, 
and an electronically regulated power 
supply. Output frequency may be mod- 
ulated by an internal 400 -cps signal. 

TV CAMERA FOR INDUSTRY 

Production of a highly portable, self - 
contained TV camera, having all ad- 
justments on the unit itself, has been 
announced by the Dage Electronics Cor- 
poration. Of "briefcase" size, the cam- 
era is tailored specifically to the visual 
requirements of business and industry. 

The Dage unit features a simplified 
circuit that requires a minimum of 
attention and maintenance. It is no 
harder to focus than any home receiver. 
For remote viewing, any standard tele- 
vision receiver can be connected to it 
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by means of a single inexpensive co- 
axial cable. A single camera can be 
hooked up with one or more TV receiv- 
ers or, conversely, a number of cameras 
set at different locations can televise to 
one or more receivers. 

For more information, write to the 
Dage Electronics Corporation, 69 North 
2nd Street, Beech Grove, Indiana. 

DIGITAL RECORDER 

Now available from the Berkeley 
Scientific Division of Beckman Instru- 
ments, Inc., is the Series 1550 digital 
recorder -a printed readout for high- 

SELF -LOCKING 
II SELF- SEALING 

NO HARDWARE TO ASSEMBLE r 
Just press -fit ... that's all! 

NEW - 
eaeeetza miniature 

STAND -OFF and FEED -THRU 

TEFLON* INSULATORS 
for High Frequencies up to ... and even beyond. 
Sealectro Miniature Teflon Insulators, newest advance 

in electronics insulation, outperform all commerciol 

ceramic and plastic insulators in electrical and me- 

chanical properties -and permit great assembly econ- 

omies and easy miniaturization. 

they install in seconds! 

speed electronic counters. Composed of 
a readout unit and a printing recorder, 
the instrument provides a direct means 
of permanently recording sequential 
count information in Arabic numeral 
form on standard adding machine tape. 

This digital recorder is designed to 
operate from electronic counters, time 
interval meters, events -per- unit -time 
meters, nuclear scalers, or other elec- 
tronic totalizing devices at a maximum 
cycling rate of one printout every .8 
second. Recording and indicating capa- 
city is 3, 4, 5 or 6 decades. Most stand- 
ard Berkeley instruments now in use 
can be readily adapted for operation 
with this unit. 

ILLUMINATED PANEL METER 

The difficult problem of illuminating 
miniature meters has been overcome by 
International Instruments, Inc., in their 
new 1Tí4" panel meter. A compact 
D'Arsonval movement permits light to 
go through a sealed "peep" window in 
the rear of the instrument case, pass 
over the movement and be diffused 
through a translucent plastic scale. The 
source of illumination is a miniature 
aircraft lamp, mounted in a specifically 

designed housing attached to the back 
of the case. 

Available in two styles - Model 150 
(round case) and Model 153 (square 
case), the single unit assembly is said 
to make installation fast and easy. The 

(Continued on page 31) 

Drill hole diameter .005" smaller 

than body diameter of insulator. 

Press -fit insulator into hole with 

Press -Fit Hand Tool . . . that's 

all' Inexpensive Press -Fit Hand 

Tools are available in 3 sizes 

to fit ever), type of Sealectro 

Insulator. 

features 
Assembly time and costs slashed: 
Sealectro's new design, toughness and 
compressibility permit installation by 
high -speed economical assembly tech 
nics -never before possible with ceram- 
ic stand -off and feed -thru insulators. 
Respire minimum space: enables 
miniaturization 
No breakage In transit or assembly 
Shock -proof and vibration -proof 

electrical properties 
OF SEALECTRO Miniature Teflon INSULATORS 

Dielectric strength, short -time, 
0.080 in. (D149.44) 400 -500 V /mil 

Volume resistivity (D257.45) >1014 
Surface resistivity, 100% R.H. (D257-451.. 3 6 x 104 

Dielectric constant, 60 cycles (D150 -45T) 2.0 
Dielectric constant, 104 cycles (D150 -45T) 2.0 
Power factor, 60 cycles (D150.45T) . . . <0 0005 
Power factor, 104 cycles (0150.45T).... ...<0 0005 
Temperature stability of dielectric properties.. excellent 
Value is 1000 -2000 volts /mil in thicknesses of 5 to 
12 mils. 

other properties 
OF SEALECTRO TEFLON INSULATORS 

Tensile strength, 77 F. (D638 -44T1 ..1500 -2500 lb /sq. in. 
Elongation, 77 F. (D638 -44T) 100.200% 
Stiffness, 77 F. (D790.44T) 60,000 lb. /sq. in. 
Impact strength, hod.. .70 F. 

ID256 -41T) 2.0 ft.-lb./in. 
Impact strength, Izad....77 F. 

(025641T) 4.0 ft.-lb./in. 
Maximum service temperature* 500 F. 

Water- absorption ID570.42) 2.1 -2.3 
Specific gravity (0792 -44T) nonflammable 
Flammability (0635 -44) excellent 
Resistance to weathering 0.0 
"Teflon ' has been used successfully in many cases 

at higher temperatures. This is o conservative general - 
purpose upper limit. No detectable change after 5 years of outdoor ex 
posure in Florida. 

SEALECTRO Teflon Insulators are available 
in 6 Stand -Off and 5 Feed -Thru models-and 
in sizes to specification. These insulators are 
products of Sealectro Corporation and are 
nationally merchandised by Grayburne Corpo- 
ration. Graybume carries o complete stock 
of these insulators for immediate delivery. 
Write for latest Catalog ZE -1 and price schedule. 
Teflon is a registered trade-mark of E. I. 
duPont de Nemours 5. Co. 

GRAYBURNE 
Wryburne mean, tleoren,, compenenn 

103 Lafayette Street, New York 13, N. Y. 
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NEWILITE RATUR E 

PREDETERMINED COUNTERS 

Of special interest to production men 
are the new "SP" small, predetermined 
productimeters, designed for both stroke 
and rotary application, which can con- 
trol production to the exact quantities 
required and eliminate losses due to 
overruns and underruns. Complete de- 
scription, specifications, dimensional 
data, and switch capacities are con- 
tained in Bulletin No. 501, available 
on request from the Durant Manufac- 
turing Company, 1919 North Buffum 
Street, Milwaukee 1, Wis. 

COPPER -OXIDE RECTIFIERS 

Basic characteristics and applications 
of copper -oxide rectifier stacks are de- 
scribed in an eight -page, two -color 
booklet which is being offered by the 
General Electric Company, Schenec- 
tady, 5, N. Y. Designated as GEA- 
5699A, the booklet is complete with 
charts, graphs, and tables illustrating 
the characteristics, manufacture, cir- 
cuit design, and application of G -E 
copper -oxide rectifiers. 

ELECTRICAL LAMINATIONS 

T & S electrical laminations -and 
the special "OrthoSil" oriented steel 
used in their manufacture -are coy- 

ered 

ov- 

ered in Bulletin L -752, now being 
offered by Thomas & Skinner Steel 
Products Company. Materials, specifica- 
tions, and test results are described, 
accompanied by actual size drawings 
of special and standard shapes, speci- 
fication tables and graphs. 

For your copy of Bulletin No. L -752, 
write to Thomas & Skinner Steel Prod- 
ucts Co., 1124 East 23rd Street, Indian- 
apolis, Ind. 

LACQUER AND CEMENT 

Some of the important properties of 
"Q -Max" A -27 lacquer and "Q -Max" 
A -27 cement for radio and electronic 
service are discussed in detail in Bul- 
letin 752, copies of which may be se- 
cured on request from Communication 
Products Company, Inc., Marlboro, 
N. J. Tables on various test data are 
included, as well as diagrams giving 
power factor, loss factor and dielectric 
constant values. 

DIRECT -WRITING RECORDERS 

The advantages of using Sanborn 
equipment for the study and recording 
of a wide variety of electrical and 
mechanical phenomena are explained 
in a 16 -page bulletin which has just 
been released. Entitled "7 Advantages 
of Sanborn Direct -Writing Recorders 

CARRIER 4 CHANNEL TELEPHONE 

TERMINALS 

and Pilot Regulated CARRIER REPEATERS (for use in con- 
junction with the CFD -B Terminals on long haul circuits.) 

COMPLETELY AUTOMATIC PILOT REGULATION OVER A 20 db RANGE. 
Built -in "SLOPE CONTROL" includes an extra 10 db equalization for non. 
conforming telephone pairs. 

RYCOM'S CFD -B is assembled from Western Electric component parts, and 
is mounted COMPLETE with ringing, terminating and power supply equip- 
ment in ONE STANDARD AAR 8 -FOOT RACK. Standard commercial 
performance is guaranteed. Basic line Equalization of 15 db by manual 
controls. The range of operation is through a maximum of 30 db over an 
operating range of 3 to 32.3 kilocycles. Two -way pilot -regulated repeaters 
are available for circuits having more than the allowable 30 db loss. 

1000/20 -Cycle Voice Frequency Ringers are available for one -, two -, three -, 
or four -channel ringing. A FULL LINE OF ACCESSORIES is offered, in- 
cluding: Voice Frequency Repeater Balancing Nets, Cable Matching 
Transformers, Universal Way Station Filters, and Mounted Sub -cycle 
Ringing Power Supplies. 

RYCOM'S CFD -B provides FOUR DUPLEX VOICE CHANNELS AND RINGERS 
at a LOWER COST to you than most three- channel carriers now on the 
market! And WE CAN MAKE IMMEDIATE DELIVERY! 

9(11 

I N C O R P O R A T E D 

FLEMING 2121 RAYTOWN, MISSOURI FLEMING 2122 

for Industrial Users," this bulletin may 
be obtained without obligation by writ- 
ing to the Sanborn Company, 38 Os- 
borne St., Cambridge, Mass. 

RADIO TELEMETERING 

A four -page brochure presenting air- 
borne and ground station equipment 
and accessories for radio telemetering 
is now available. Copies may be had by 
writing to Applied Science Corporation 
of Princeton, P. 0. Box 44, Princeton, 
N. J. 

Charts show building block acces- 
sories in complete PW or PDM systems 
and custom -engineered ground station 
and laboratory equipment for the recep- 
tion, recording, calibration, lineariza- 
tion, plotting and tabulation of data 
from airborne systems. The ASCOP 
fully automatic data treating device for 
reading and processing telemetering 
data is also covered. 

CIRCUIT BREAKERS 

"What You Should Know About Cir- 
cuit Breakers" explains the operating 
principles of basic circuit breaker de- 
signs and provides engineering data on 
factors of application. This manual. 
which has just been published by the 
Heinemann Electric Company, also in- 
cludes simplified diagrams showing the 
three basic types of circuit breakers in 
general use today with a brief descrip- 
tion of each. 

Copies of Manual 101 are available 
upon request from the Heinemann Elec- 
tric Co., 502 Plum Street, Trenton 2, N.J. 

PRECISION RESISTANCE INSTRUMENTS 

The complete line of precision elec- 
trical resistance instruments and elec- 
tronic devices manufactured by Tech 
Laboratories, Inc., is described in a 
38 -page catalog which has recently been 
released. Among the instruments cov- 
ered are various attenuators and poten- 
tiometers, meter multipliers, matching 
networks, decade units, microhmmeters, 
tap switches, and many others. 

Copies of this bulletin may be ob- 
tained by writing to Tech Laboratories, 
Inc., 14E Edsall Boulevard, Palisades 
Park, N. J. 

CHOPPERS 

Catalog 280B, available from Stevens - 
Arnold Inc., 22 Elkins Street, South 
Boston 27, Mass., describes the 1953 
models of the Stevens -Arnold d.c. -a.c. 
choppers. These choppers are electro- 
mechanical precision vibrators, de- 
signed with emphasis on long life and 
low noise level. Having a frequency 
range of 10-500 cps, they are used as 
modulators or demodulators. 
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Tvigkegui 
"PRINCIPLES OF RADAR," Third Edi- 

tion, edited by J. Francis Reintjes and 
Godfrey T. Coate. Published by Mc- 
Graw -Hill Book Company, Inc., 330 
West 42nd Street, New York 36, N. Y. 
985 pages. $7.75. 

As before, the third edition of "Prin- 
ciples of Radar," compiled by members 
of the staff of the M.I.T. radar school, 
deals with the basic concepts and tech- 
niques of radar. It presents the engi- 
neering principles of the pulse circuits 
and the high frequency devices common 
to nearly all radar systems. 

In this latest edition, the order of 
presentation has been completely reor- 
ganized, and virtually all of the mate- 
rial has been rewritten. The subject 
matter has been expanded by approxi- 
mately 20 per cent, and more than half 
of the illustrations are new. A chapter 
on r.f. transmitting and receiving sys- 
tems has been added. 

The book begins with a description of 
the general features of radar systems 
and system components. This material 

is followed by detailed discussions of 
pulse circuits and their application to 
radar modulators, indicators, and re- 
ceivers. The latter part of the book is 
devoted to the r.f. aspects of radar; it 
covers basic concepts pertaining to 
transmission lines, wave guides, cavity 
resonators, and antennas, together with 
the techniques of their use. 

"FUNDAMENTALS OF ENGINEERING 
ELECTRONICS" by William G. Dow, 
Professor of Electrical Engineering, 
University of Michigan. Second Edi- 
tion. Published by John Wiley & Sons, 
Inc., 440 Fourth Avenue, New York 16, 
N. Y. 627 pages. $8.50. 

The most important broad objective 
of this book is to make it relatively easy 
to achieve a reasonably complete and 
satisfactory understanding of the in- 
ternal functioning of the electron de- 
vices that serve as the active elements 
in electronic circuits. Professor Dow 
has arranged and described the funda- 
mentals of charged- particle behavior in 
such a way as to appeal to the engi- 
neer's analytical approach. Principles 
of particular importance to the engineer 
are selected for study; illustrations of 
these principles are drawn from engi- 
neering practice; and physical concepts 

TRANSMISSION LINE IMPEDANCE MEASUREMENT 

By GERALD W. LEE 

WHEN SETTING up a new broadcasting 
Tilatation, the radio engineer is always 
faced with the necessity of knowing ac- 
curately the characteristic impedances of 
the transmission lines. The following 
method of determining line impedance 
is comparatively recent and is not given 
in detail in any of the various textbooks 
on broadcast engineering. 

The equipment needed is an r.f. sig- 
nal generator, an r.f. bridge, a detector, 
and an accurate 0 -1000 ohm decade re- 
sistance box or a variety of calibrated 
resistances of values near the theoretical 
impedance of the line. A decade box is 
more satisfactory as it is usually cali- 
brated in steps of one -tenth ohm, and 
therefore the characteristic impedance 
can be measured to that accuracy. 
1. Connect one end of the transmission 

line through the resistance box to 
ground. The ground connection may 
be made to the line ground; and the 
box should be set at the theoretical 
line impedance. 

2. Set the r.f. signal generator for the 
frequency at which the station will 
operate, and to it connect the r.f. 
bridge and detector in the usual 
manner for measuring impedance, as 
shown in the block diagram. 

3. "Look into" the line with the im. 
pedance measuring gear at the end 
opposite to that at which the decade 
resistance box is connected. 

4. Vary the decade resistance box until 
the resistance measured by the r.f. 
bridge equals the resistance of the 
box. This resistance is then the char- 
acteristic impedance of the trans- 
mission line. 
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A brief discussion of the theory in- 
volved in measuring by this method 
may be in order. Terman states: "In 
non- resonant lines the terminating im- 
pedance 2L at the end to which the line 
delivers the power is made equal to the 
characteristic impedance. There is then 
only the incident wave train present and 
the power is transmitted at unity power 
factor. The power loss and peak voltage 
to which the line is subjected are then 
less than with any other mode of oper- 
ation." 

The above is essentially what has been 
done here, that is, the load impedance 
has been made equal to the character- 
istic impedance so that it is possible to 
look into the line and see its charac- 
teristic impedance. 

In conclusion, it is the opinion of 
the author, which has been verified 
many times in the field, that the above 
procedure is easily the most accurate 
and time -saving method yet devised of 
measuring line impedance. 

Block diagram of method employed. 

DErECrON 
NF 

SIGNAL 
GEN. 

TRANSMISSION 
LINE 

RF. 
BRIDGE 

DECADE 
RESISTOR 

TRANSMISSION LINE SHIELD OF 

OPEN WIRE LINE OR COAX CABLE 

are so treated as to permit ready de- 
terminations of magnitudes. 

Among the changes which highlight 
the second edition are: the MKS system 
of units is employed throughout; the 
analysis of the behavior of space- charge- 
control tubes has been modernized by 
the introduction of equivalent electro- 
static circuit and equivalent grid sheet 
potential concepts; basic new principles 
that must be employed in electron tubes 
designed for use in the u.h.f. and micro- 
wave frequency ranges are presented; 
and the basic aspects of semiconductor 
energy -level diagrams and their gen- 
eral relation to the behavior of tran- 
sistors are discussed with reference to 
the Fermi distribution function and the 
Fermi energy -level. 

-Why use 

Microwaves? 

Read 

Essentials of 

MICRO- 
WAVES 
By ROBERT B. MUCHMORE, 

Hughes Aircraft Co. 

A new book presenting in basic 
terms - without mathematics - 
the physical principles and appli- 
cations of microwaves. Covers 
wave propagation and reflection, 
cavity resonators and filters, micro- 
wave antennas, electronic devices, 
noise, microwave radio systems 
and relays, radar, and microwave 
measurements. 
1952 236 pages $4.50 
Write for copy on 10.day approval 

JOHN WILEY & SONS, INC. 
440 4th Ave., New York 16, N. Y. 

Electronics Engineer 
Group leader required to take charge of 

an electronics laboratory engaged in analyti- 
cal instrument development. Design ability 
in conventional circuitry as applied to a.c. 
and d.c. amplifiers, power supplies, light de- 
tection devices, thyratron circuits, discrimi- 
nators, magnetic circuitry and fractional 
horse -power motors desirable. 

Five years experience or advanced degrees 
in lieu of part of this experience required. 
This position is a permanent one with an 
old established instrument company who i 

a leader in the field. 
Send résumé with salary requirements to. 

Personnel Manager 

Fisher Scientific Company 
717 Forbes St. Pittsburgh 19, Pa. 
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WILLIAM W. DEAN is now the director of engineering of 
the Langevin Manufacturing Corporation, New York, N. Y. 
He was associated with General Electric Company for 11 
years prior to joining the Langevin organization; since 1945 
he has been audio facilities project engineer in G -E's broad- 
cast engineering section at Electronics Park. A senior mem- 
ber of the IRE, Mr. Dean is the author of a number of 
technical papers on broadcast audio facilities. 

DONALD N. KIRKPATRICK has been appointed chief 
engineer of the National Company, Inc., Malden and Mel- 
rose, Mass., in which position he will be responsible for all 
engineering activities including the development of new 
products. Mr. Kirkpatrick graduated from Lafayette Col- 
lege in 1932. Prior to his most recent employment as chief 
engineer of the Boonton Radio Corporation, 'he had already 
had 13 years of experience in the electronics industry. 

JOHN K. McDONOUGH was promoted from general sales 
manager to general manager of the Radio & Television 
Division of Sylvania Electric Products Inc., Buffalo, N. Y. 
Mr. McDonough joined Colonial Radio Corporation, prede- 
cessor company of the division, in 1943, and served as 
assistant to the vice president in charge of operations before 
becoming sales director in 1949. When Colonial became a 
division of Sylvania, he was appointed sales manager. 

DR. CARL F. MOEN has joined the research and engineer- 
ing team of Electro- Voice, Inc., Buchanan, Mich., electro- 
acoustic and electronic manufacturers, as senior engineer. 
Formerly a professor of physics at Pennsylvania State Col- 
lege, Dr. Moen received his Ph.D. degree in physics from 
the University of Toronto. During World War II, he con- 
ducted research on the theory of liquids and underwater 
sound for the Royal Canadian Navy. 

DR. DAVID B. PARKINSON, who joined the Brush De- 
velopment Company, Cleveland, Ohio, as department head 
of product engineering in 1948, has now been named produc- 
tion engineering manager. From 1938 to 1948, Dr. Parkinson 
served with Bell Telephone Laboratories, developing tele- 
phone equipment and systems, and anti -aircraft and other 
gun directors. For his work on the latter, he was awarded 
the Presidential "Medal for Merit" in 1947. 

EDWIN J. RUDISUHLE, formerly with the Civil Aeronau- 
tics Administration as chief, electronics establishment 
branch, ninth region, has now joined the sales engineering 
department of Lenkurt Electric Co., San Carlos, Calif. He 
will be concerned primarily with the application of carrier 
channelizing equipment to v.h.f. and microwave radio links. 
Mr. Rudisuhle's previous experience includes several years 
with the FCC as field and laboratory engineer. 

D.C. Amplifier 
(Continued from page 9) 

be adjusted with a screwdriver until 
the meter reads zero. If the needle 
swings to the left, the meter leads 
should be reversed. The switch must 
then be returned to position 2 or zero 
position and a small source of potential 
inserted in the input circuit. A 11 -volt 
battery across a 10,000 -ohm potentiom- 
eter will serve adequately. A d.p.d.t. 
switch across the output will be re- 
quired to reverse the polarity. Starting 
at zero volts, the potentiometer setting 
should be advanced slightly so that the 
needle will deflect to about 0.8 ma. when 
the instrument switch is at position 3. 

Then, the switch should be returned 
to position 2 and the polarity of the 
input voltage changed without chang- 
ing its value. To accomplish this, the 
small d.p.d.t. switch is used in series 
with the low voltage from the battery 
circuit. The switch is now rotated clock- 
wise to position 4 to check deflection 
on the reversed polarity. Deflection 
should be the same -0.8 ma. If it is not, 
the plate balance adjust R. must be 
rotated slightly and the new meter 
reading checked against that of posi- 
tion 3 after input polarity is reversed. 
When the needle is deflected to the same 
meter reading by the same input po- 
tential on position 3 and position 4 
by reversing the polarity of the input 
voltage but not its value, the plate 
balance will be correctly adjusted. 

When use of the instrument as a 
millivoltmeter is desired, a laboratory 
potentiometer is placed across the input 
and set for 250 mv. Then the switch is 
turned to "position 2 adjust." The 
"position 2 adjust" should be "zeroed" 
first. Finally, after the sensitivity con- 
trol for meter R, is adjusted so that 
the needle will give full deflection for 
250 -mv. input, the meter is ready. 

Recorders with 50 -mv. full scale 
traverse require inputs with a reading 
of 0.20 ma. on this meter which cor- 
responds to 50 mv. Improper polarity 
is indicated by the meter if the needle 
swings to the left, oft' scale. Thus, a total 
voltage of 0.500 volts can be achieved 
from ± 0.250 volts. Much higher volt- 
ages can be measured through the use 
of input divider resistors. 

For pH meter applications, the cali- 
bration is identical to that above through 
the plate balance operation. The glass 
electrode is inserted in the grid input 
lead and a calomel electrode is plugged 
into the pin jack. With the electrodes 
immersed in a buffer of pH 7, the meter 
is zeroed in position 2 as before. The 
switch should now be turned to position 
3 and "position 3 adjust" adjusted until 
the meter reads zero; then the switch 
should be returned to position 2. Buffer 
pH 7 should be exchanged for buffer 
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pH 10.0 and the switch turned back 
to position 4. Meter sensitivity R, should 
be adjusted until the meter reads 0.6 
ma. The meter will then be ready for 
use. 

With a glass electrode, the potential 
varies nearly linearly with the pH 
change referred to a reference -sat- 
urated calomel electrode. Thus, a prac- 
tical glass electrode, such as a Beckman, 
with a reference pH = 7.00 will show 
no potential if placed in a solution 
whose pH is 7.00, but will show a po- 
tential if the solution in which the 
electrode is placed is other than 7.00. 
The greater the difference between the 
pH of the glass electrode and the solu- 
tion in which it is immersed, the greater 
the voltage that is developed with refer- 
ence to the calomel electrode. Since pH 
= 7.00 is accepted as a neutral condi- 
tion. acid pH's read from 7.00 down, 
while basic pH's are read from 7.00 up, 
reversing polarity at 7.00. 

The pH = '7.00 corresponds to a zero 
meter reading and each 0.20 -ma. meter 
reading corresponds to 1 pH unit. So if 
the reference glass electrode is pH = 
7.00, the acid scale will read pH = 7.00 
to pH = 2.00 while the base scale will 
read pH = 7.00 to pH = 12.00. The 
range can be shifted by using glass 
electrodes with other reference pH's, 
and can be set for specific titrations in 
this manner if so desired. Also, the 
full 14 pH units can be scaled if proper 
meter sensitivity adjustment is made. 
However, a new scale would have to 
be constructed and the linearity of pH 
measurements with the glass electrode 
would tend to fall off at both ends of 
the scale. The range selected was de- 
cided upon as being most practical since 
it was not necessary to change or de- 
face the scale in any way. The "pH 
adjust position" or position 3 is used to 
balance out the small asymmetry poten- 
tial encountered with glass electrodes. 

Conclusion 

After initial calibration, the instru- 
ment should be aged by turning the 
switch to position 2 and allowing it to 
remain on overnight. In the morning, 
the calibration should be repeated and 
checked for variation. 

For daily use, it is recommended that 
the instrument be left on all day in 
position 2. (It has been left on for 
over 100 hours with no sign of ill 
effects.) When a reading is to be taken, 
the switch should be turned to position 
3 or position 4, depending upon which 
polarity prevails, and the reading noted. 
After the reading is taken, the switch 
is returned to position 2 until the next 
reading is taken. The switch should 
not be returned to position 1 since this 
would turn off the power for the meter 
and a warming -up period would then 
be required before the next reading. 

Temperature compensation was not 
found to be necessary and so was not 
included as a feature. 

This instrument can be used as a 
sensitive electronic polarized relay by 
the insertion of a polarized relay in 
the circuit in place of the meter. Thus, 
a reversible motor could be actuated 
by very small out -of- balance voltages 

from a preset value at the input of 
the instrument. In this respect, it could 
serve as a rough servomechanism to 
regulate power supply voltages, tem- 
peratures, pressures, or pH's. 

The applications of this versatile unit 
are many and the time spent on its 
construction should be repaid many 
times in good service. yob 

INSTRUMENTATION FOR COLOR 
PRACTICALLY all of the color televi- 

sion art in its present stage of devel- 
opment is encompassed in this giant 
"package" just completed by Tele- 
chrome, Inc., Amityville, L. I., for a west 
coast client. 

'l'ne equipment is capable of trans- 
mitting and receiving any of the com- 
monly accepted types of color television 
(wideband simultaneous, NTSC, field 
sequential, line sequential encoding) 
as well as generating the necessary 
auxiliary synchronizing color subcarrier 
and color information. A programming 
system, test switching system, preview 
monitor, a monochrome system, flying - 
spot scanner for slides and roll -strip 
films, a color bar and dot synthesizer, 
necessary tri -color monitoring, transmit- 
ting at both r.f. and video, and re- 
ceiving decoding equipment are also 
included. The unit is suitable for re- 
search or development as well as for 
on- the -air use. It consists of a compact 
seven -rack assembly with a built -in 
motor -driven quick -change arrangement 
for shifting from one system to another 
as well as for setting up the mono- 
chrome equivalent at both field sequen- 
tial and RTMA rates. 

Rack #1 provides the driving sources 
for all systems and contains the sync 
generators as well as the color subcar- 
rier and the interlaced sampling divider. 

Next in line is the encoding and 
matrixing rack which houses gamma 
amplifiers, keyed clamp and NTSC 
burst generators, NTSC keyers, and 
transm g samplers. 

Near the center of the assembly is 
the control rack, the hub of the setup. 
Emanating from a 60- button automatic 
switching panel are the "nerves" which 
reach to every unit in the assembly. 
Distribution and programming are done 
at this rack, permitting observation and 

TELEVISION 

study of practically every point in the 
over -all system. In this rack, too, are 
the waveform scope and the NTSC 
monochrome monitor. 

The center rack is for color pickup 
and sea g. The universal pickup 
here is equipped with crossed dichroic 
mirrors: red and blue reflecting, green 
transmitting; Wratten correcting filters 
are used in the red and blue channels; 
vignetting provided by a full scan of 
the seven -inch tube is held to a min- 
imum. The universal color scanning 
generator is of the flying -spot type and 
produces three simultaneous red, green, 
and blue primary color signals. Resolu- 
tion is better than 500 lines at standard 
RTMA rates and better than 400 lines 
at standard FCC rates. 

The universal color monitor which 
displays the pictures produced at the 
scanner or bar generator is in rack #5; 
off- the -air signals are shown here too. 
The monitor uses three separate red, 
green, and blue reproducing kinescopes. 
Crossed dichroic mirrors are used for 
optical superimposition of the three 
color images so produced. The color 
range is superior to the best that can 
be obtained with present color photog- 
raphy, such as Kodachrome, die- trans- 
ference or chemical processes. Extra 
rigid structural metal members main- 
tain the dimensional stability and align- 
ment of this unit. 

Rack #6 contains the three color 
video amplifiers, the off -the -air receiver, 
and the color bar generator which pro- 
duces fully saturated color bars for re- 
ception in scanning rack and display at 
the monitor. 

The final rack performs several func- 
tions: decoding (both NTSC and field 
sequential), phase- equalization, and 
modulation- checking of the picture - 
and -sound transmitter. >0 

Front view of the seven racks comprising the unit. 
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Electronic Defibrillator 
(Continued from page 7) 

is derived from a 250 -va., 110 -v., 60- 
cycle isolating transformer, and is fed 
to the electrodes through an adjustable 
current limiting resistor variable be- 
tween 50 and 250 ohms. This restricts 
the maximum current to 2.5 amperes. 

The output current is pulsed by a 
relay whose coil constitutes the plate 
load of a type 2050 thyratron tube. In 
the input grid circuit of this tube is a 
time delay network whose d.c. negative 
charging bias is supplied by a selenium 
rectifier power supply. When the 
"treat" button is pressed, the thyratron 
conducts, and the pulse relay actuates. 
Simultaneously, a negative charging 
voltage begins to build up on a conden- 
ser across the input grid. As soon as 
this negative voltage equals -2 volts, 
the thyratron is extinguished, and the 
pulse relay drops out. As long as the 
"treat" button is pressed down, the 
tube will be held nonconductive by this 
applied negative bias which slowly in- 
creases until it equals -10 volts. When 
the "treat" button is released, this ac- 
cumulated charge is returned to set 
ground and the operation may be re- 
cycled at will. Proper selection of the 
values of charging bias voltage, con- 
denser capacity, and charging resis- 
tance gives the desired time interval 
of pulse duration. Thus, timing of the 
current impulse length is rendered in- 
dependent of human error, and is con- 
sistently reproducible within accuracy 
limits of ± 1/120 of a second. 

"Fail safe" operation of this instru- 
ment is considered of major import- 
ance, since a human life is always de- 
pendent upon its proper operation. 
While the likelihood of failure is very 
small, four preventive steps were taken 
to assure positive operation and to 
prohibit dangerous failure. Included in 

series with the d.c. bleeder network 
of the selenium rectifier power supply 
is the coil of a d.c. relay. This relay 
must actuate before the rest of the cir- 
cuit will operate. In the event of bias 
supply failure, this relay will not oper- 
ate, and the instrument becomes in- 
operative. The other relays in the cir- 
cuit are so positioned physically that 
breakage of an armature spring or coil 
failure will prevent the function of this 
relay. The electrode leads at all times 
are internally shorted together ex- 
cept when the "treat" or "test" buttons 
are pressed. This prevents any insula- 
tion leakage from developing an elec- 
trical potential across the electrodes. 
The entire instrument is internally 
fused at 5 amperes. 

Since the electrodes derive their cur- 
rent from the secondary winding of an 
isolation transformer, it is impossible 
for the surgeon to be shocked by com- 
ing into accidental contact with a 
grounded object such as a wet concrete 
floor, or a metal table frame. The elec- 
trodes are made of brass and copper, 
polish nickel plated, with white nylon 
insulating handles. They may be auto- 
claved or sterilized in the same manner 
as other tools. 

Pressing the "test" button performs 
two operations simultaneously. It 
passes the output of the isolation trans- 
former directly through the adjustable 
limiting resistor and the a.c. ammeter 
on the panel. By rotating the "current 
control" knob while the "test" button 
is depressed, the operator can set the 
delivered current to any previously se- 
lected value within the range of 0.5 to 
2.5 amperes. Pressing the "test" button 
also turns on the "test" pilot light, and 
connects the electrode wires across this 
light. Touching the electrode plates 
together shorts out the light, proving 
that there is electrical continuity to 
the electrode plates. Since the NE -51 

Circuit diagram and values of components for the electronic defibrillator. 
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pilot light only draws 1/25 watts of 
power, no arc can be formed by touch- 
ing the plates together. The voltage 
appearing at the plates during this 
test operation is small and harmless. 

Operation of the instrument, because 
of the various safety circuits and auto- 
matic action, becomes feasible for the 
untrained operator. Since the defibril- 
lator will warm up ready for use within 
20 seconds, it is not necessary to leave 
the power on at all times during sur- 
gery, thus extending its operating life 
indefinitely. 

BIBLIOGRAPHY: 
Stover. John H.. "An Electric Defibrillator for 

Cardiac Resuscitation," Armed Forces Medieal 
Journal. Vol. 2:57, 1951. 

Birnbaum, George L. "Simple Cardiac Defibril- 
lator," Journal of Thoracic Surgery. Vol. 23: 
183. 1952. 
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Frequency Standard 
(Continued from page 11) 

driving oscillator may be compared to 
the time signals of the other five oscil- 
lators in the Washington laboratory 
and those at the WWV installation to 
differences as small as 20 millionths of 
a second. 

The time differences or variations in 
each clock are reported each day to the 
U. S. Naval Observatory and are used 
in evaluating the mean solar time. The 
Observatory issues weekly corrections 
to the WWV signals with reference to 
mean solar time. Quarterly corrections 
for the slight deviations in absolute 
time and frequency as broadcast by 
WWV are also available from the Na- 
tional Bureau of Standards. 

One of the principal uses of the 
WWV transmission of standard fre- 
quencies is that of calibrating precision 
oscillators. The system commonly em- 
ployed is demonstrated by the manner 
in which the W W V H (Hawaii) trans- 
missions are synchronized with those 
from WWV. Three oscillators are 
used to obtain accurate results. One 
oscillator unit is adjusted to one of the 
standard frequency transmissions from 
WWV. Each of the other two oscilla- 
tors is compared to the first and the 
difference in frequency between them 
is measured. A better average of the 
deviation from the WWV transmissions 
is achieved by this method than would 
be possible if only one oscillator were 
involved. 

One of the major continuing projects 
of the Bureau's frequency standard 
laboratory is the development of more 
precise quartz oscillators. Another is 
the investigation of the use of atomic 
and molecular resonance standards as 
a means for obtaining higher accura- 
cies. Reference to such invariant stand- 
ards would greatly simplify the mainte- 
nance of precise frequency and time 
standards. 
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New Products 
(Continued from page 25) 

lamp is supplied for 6, 14 and 28 volts. 
For complete details, write to Inter- 
national Instruments, Inc., P. O. Box 
2954, New Haven 15, Connecticut. 

SCALER-PRINTS 

A new scaler -printer, designed for 
radiation counting as applied in nuclear 
work, packaging and other applications, 
has been announced by the Research & 
Control Instruments Division of the 
North American Philips Company, Inc., 
750 South Fulton Avenue, Mount Ver- 
non, N. Y. 

a This instrument indicates in printed 
numerals up to 999 and provides for 
multiplying this figure by 2, 4, 8, 16, 32 
and 64. It will resolve pulses separated 
by 5 microseconds and will perform re- 
liably for indefinite periods of time. An 
interval timer having a range up to 55 
seconds allows count accumulation for 
a predetermined interval, reproducible 
to within 0.13 seconds. 

An alternative indicator is available 
on the scaler chassis in the form of 
three rows of neon lamps in decimal 
arrangement. This works independently 
of the printer and can be relied upon 
separately. 

SIX -CHANNEL AMPLIFIER UNIT 

Model 201 -A is a portable, self -con- 
tained system for the accurate measure- 
ment of such physical phenomena as 
strain, pressure, acceleration, vibratory 
displacement, and velocity. For detailed 
specifications and technical or applica- 
tion information, write to the Yellow 
Springs Instrument Company, Inc., 
P. O. Box 106, Yellow Springs, Ohio. 

This amplifier unit comprises: six 
individually excited, three- stage, single - 
channel amplifiers, with output meter- 
ing and overload indicating circuits and 
with linear and integrated amplifica- 
tion employed to provide for the use of 
a wide variety of pickup devices; a sep- 
arate electronically regulated power 
supply providing both a.c. and d.c. pow- 
er to all channels; a shock mounted 
cabinet with power plugs for inserting 
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the single -channel amplifier units and 
the necessary power and test cable 
assemblies. 

RADIATION DETECTOR 

Nuclear Instrument & Chemical Cor- 
poration, 229 West Erie Street, Chicago 
10, Ill., announces the "Isotron " -a con- 
sole -type instrument which permits 
clinical use of radioisotopes for both 
diagnosis and therapy. The Model 1617 
Isotron incorporates a count rate indi- 
cating circuit, a special regulated high 
voltage supply, a gamma ray sensitive 
probe, an arm for positioning the probe, 
and a chart recorder to provide a con- 
tinuous automatic record of the count- 
ing rates for a permanent record. 

Housed in a compact cabinet, the 
Isotron operates on 120 -volt, 60 -cycle 
current. A simple set of controls is 
mounted on the slanting top panel, 
which provides for selection of counting 
ranges, choice of time constants to 
achieve desired counting accuracy, and 
variation of high voltage. 

SELENIUM RECTIFIER CELL 

For applications where size and 
weight are primary considerations, the 
Federal Telephone and Radio Corpora- 
tion, Clifton, N. J., has designed a 
selenium rectifier cell rated at 36 volts 
(r.m.s.). Because the individual cell is 
so rated, a rectifier stack made up of 
these cells will not only withstand a 
higher reverse voltage, but will require 
fewer cells for the same voltage output. 
As a result, losses will be propor- 
tionately less, and the efficiency of the 
stack considerably increased. 

The newly developed Federal rectifier 
unit is particularly well adapted for use 
in aircraft and in many types of mili- 
tary equipment. Its compactness and 
lighter weight also make it well suited 
for use in battery chargers and power 
supplies. 

PRECISION RESISTORS 

Featured in the Series "E" precision 
wire -wound resistors manufactured by 
the Hycor Company, Inc., 11423 Van - 
owen Street, North Hollywood, Calif., 
are: noninductive windings on ceramic 
bobbins; a standard temperature coeffi- 
cient of 0.000025 per degree C; varnish 
impregnation for moisture protection; 
and high resistance plus accuracy in 
small space. 

Series "E" resistors are designed for 
use in applications requiring accuracy, 
stability and long life under conditions 
of extreme temperature variation plus 
moderately high humidity. They are 
wound with either Evanohm or Man - 
ganin wire, providing very low thermal 
emf against copper. 

Frequency Calibrator 
(Continued from page 13) 

was considered desirable to provide suf- 
ficient gain to drive a small loud- 
speaker directly, an output from the 
amplifier of 50 to 100 milliwatts was 
required. For such an output, a volt- 
age gain of about 5000X is necessary. 
Although the 6X8 pentode- triode has 
a common cathode which complicates 
the bias problem, it was found suitable 
for this application. Bias was provided 
by means of a tapped cathode resistor 
system which was found to work quite 
well. This biasing system permitted 
the pentode section to be operated at a 
suitable bias level and the triode sec- 
tion to be biased so as to develop the 
desired power output. In this circuit, 
the audio response is peaked to mini- 
mize low frequency microphonics which 
develop when the small loudspeaker is 
mounted on the same chassis with the 
amplifier. The shunt capacitor across 
the output transformer attenuates the 
high frequency response in order to 
reduce the inherent noise which might 
be objectionable because of the high 
gain of the pentode section. Values of 
the coupling capacitors are small so 
as to reduce the low frequency response 
of the unit. 

Figure 1 is a photograph of the cali- 
brator constructed on a small bread- 
board -type experimental chassis. This 
particular unit produced a sensitivity 
to external signals of 50 millivolts for 
100 milliwatts of audio output at 1000 
cycles. 

CCITIDIV 2Ca 
0,/ e uscict" Eueed 

JANUARY 26- 30- IAS- IRE -RTCA -ION 
Symposium on Electronics in Aviation. 
New York, N. Y. 

JANUARY 26-27 - Seventh Regional 
IRE Conference, University of New 
Mexico, Albuquerque, N. M. 

FEBRUARY. 4-6-Western Computer 
Conference, Hotel Statler, Los Angeles, 
Calif. 

FEBRUARY 5.7 -IRE Southwestern 
Conference and Electronics Show, 
Plaza Hotel, San Antonio, Texas 
MARCH 23.26 -IRE National Conven- 
tion, Waldorf- Astoria Hotel and Grand 
Central Palace, New York, N. Y. 

APRIL 1I -New England Radio Engi- 
neering Meeting, University of Con- 
necticut, Storm, Conn. 

APRIL 16- Spring Technical Confer- 
ence of the Cincinnati Section, IRE, 
Engineering Societies Bldg., Cincin- 
nati, Ohio 
MAY 11- 13- National Conference on 
Airborne Electronics. Hotel Biltmore, 
Dayton, Ohio 
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SENDING END IMPEDANCE OF UNIFORM LINE 
This chart may be used to obtain input resistance 
of lossless shorted and open transmission lines. 
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LEARN RADIO 

THAT'S the way to become 
an expert radio serviceman. 
Study the theory and prin- 
ciples first. These are 
vitally important. Then roll 
up your sleeves and actually 
work with radios - assem- 
bling, experimenting, trouble- shooting, 
repairing. That way you learn radio 
from the inside out. 

Which explains why I.C.S., in its new 
Radio Course, concentrates on equip- 
ment. You get the best. Matched parts 
for an excellent 5 -tube superheterodyne 
receiver. Your own professional -quality 
multitester. A complete signal generator 

INSIDE OUT! 

kit. High -grade service- 
men's tools. "Rider's Per- 
petual Trouble- Shooter's 
Manual." Plus lesson mate- 
rial and instruction service 
second to none. Also in- 
cluded is Principles of Tele- 

vision, which is a steppingstone to TV 
installation and service. And there's a 
new course in FM and Television that 
includes COLOR TV! 

Learn by doing! That's the famous 
I.C.S. method. Practical. Modern. Suc- 
cess proved. The coupon below brings 
you full details -on radio servicing or any 
of the 391 I.C.S. Courses. Mail it today! 

INTERNATIONAL CORRESPONDENCE SCHOOLS J 
BOX 2251, SCRANTON 9, PENNA. 

Without cost or obligation, send me "HOW 
ART O Heating 

O Commercial Art O Steam Fitting 
Magazine and Book O Air Conditioning 
Illustrating O Electrician 

O Cartooning BUSINESS 
Show Card and Sign Lettering O Business Administration 

O Fashion Illustrating O Certified Public Accountant 
AUTOMOTIVE O Accounting 

O Automobile, Mechanic O Bookkeeping 
D Auto -Elec. Technician O Stenography and Typing 
L7 Auto Body Rebuilding O Secretarial 

and Refinishing 
O Diesel -Gas Engines 

AVIATION 
O Aeronautical Engineering Jr. 
O Aircraft Engine Mechanic 
O Airplane Drafting 

BUI LDING 
O Architecture 
O Arch. Drafting 

Building Contractor 
O Estimating 
O Carpenter and Mill Work 
D Carpenter Foreman 
D Reading Blueprints 
J House Planning 

O Plumbing 

p Business Correspondence 
O Personnel and Labor Relations O Electrical Drafting 
O Advertising O Mechanical Drafting 
O Retail Business Management O Structural Drafting 
O Managing Small Business O Sheet Metal Drafting 
O Sales Management O Mine Surveying and Drafting 

ELECTRICAL 
O Electrical Engineering 
O Electrician 
O Electrical Maintenance 
O Electrical Drafting 
O Electric Power and Light 
O Lineman 

HIGH SCHOOL 
O High School Subjects 

to SUCCEED" and the booklet about the course BEFORE which I have 
CIVIL, STRUCTURAL O College Preparatory 
ENGINEERING O Mathematics 

O Civil Engineering O Commercial 
D Structural Engineering O Good English 
O Surveying and Mapping MECHANICAL 
O Structural Drafting AND SHOP 
O Highway Engineering O Mechanical Engineering 
O Reading Blueprints O Industrial Engineering 
O Concrete Construction O Industrial Supervision 

Sanitary Engineering O Foremanship 
DRAFTING O Mechanical Drafting 

O Aircraft Drafting O Machine Design -Drafting 
O Architectural Drafting O Machine Shop Practice 

O Tool Design 
O Industrial Instrumentation 
O Machine Shop Inspection 
O Reading Blueprints 
O Toolmaking 
O Gas -Electric Welding 
O Heat Treatment - Metallurgy 
O Sheet Metal Work ' 
O Sheet Métal Pattern Drafting 
O Refrigeration 

POWER 
O Combustion Engineering 
O Diesel- Electric 
O Electric Light and Power 

O Salesmanship 
O Traffic Management 

CHEMISTRY 
O Chemical Engineering 
O Chemistry 

Analytical Chemistry 
O Petroleum -Nat'l Gas 
O Pulp and Paper Making 

Plastics 

Name Age 

City 

Occupation 

marked X: 
O Stationary Steam Engineering 
O Stationary Fireman 

RA DIO, T EL E VI SION, 
COMMUNICATIONS 

O General Radio 
O Radio Operation 
O Radio Servicing -FM 
O Television 
O Electronics 
O Telephone Work 

RAILROAD 
O Locomotive Engineer 
O Diesel Locomotive 
O Air Brakes O Car Inspector 
O Railroad Administration 

TEXTILE 
O Textile Engineering 
O Cotton Manufacture 
O Rayon Manufacture 
O Woolen Manufacture 
O Loom Fixing 
O Finishing and Dyeing 
O Textile Designing 

HOME ARTS 
O Dressmaking and Designing 
O Cookery 
O Tea Room Management 

Home Address 

State Working Hours A M to PM 

Special tuition rates to members of the Armed Forces. Canadian residents send 
coupon to International Correspondence Schools Canadian, Ltd.. Montreal, Canada 
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TERRIFIC ACCEPTANCE GREETS THE NEW 

TRIO 

pena ^9 

TV ANTENNA 
The sensational new TRIO ZIG -ZAG TV AN- 

TENNA has already proven its superiority in the 
field. Thousands of installations have given a new 
high in TV reception, especially in ultra- fringe areas. 

Word of mouth has done the rest. TRIO'S plant capa- 
city, taxed to the limit in an effort to supply the 
amazing demand for the ZIG -ZAG ANTENNA 

series, is being greatly expanded. Very soon now, 
your ZIG -ZAG ANTENNA will be supplied, and 

it yell worth waiting for. 

ZIG -ZAG ANTENNAS have replaced every 
known type of installation and TRIO is proud to 
report that in EVERY instance the ZIG -ZAG AN- 

TENNA has out -performed them all, even the tried 
and true TRIO dual -channel yagi. 

TV listeners are finding that with a ZIG -ZAG 
ANTENNA they are no longer tied down to just 

one or two channels, but are getting excellent recep- 
tion on channels never seen before. ZIG- 
ZAG ANTENNA is truly HOT on all 

VHF channels. 

TRIO ROTATOR 
A worthy companion to the ZIG -ZAG 
ANTENNA. Tested and proven under 

every conceivable condition of load, weather, 
strain and stress. Two motors, one for each rotation 
direction. Positive electrical stops prevent damage 
of over -rotation. Positive brake action, no drift 
even when supporting heavy arrays in 80 MPH 
winds. Precision built of finest materials and UN- 
CONDITIONALLY GUARANTEED by TRIO 
for TWO YEARS. SMARTLY STYLED DIREC- 
TION INDICATOR has easy to read dial face 
and easy to use finger touch control. A beautiful 
instrument you'll be proud to own. 

TRIO ZIGZAG 
TV ANTENNAS 

available in 8 different models, provide a new high in 
all- channel performance for any area, from metropolitan 
to ultra- fringe. Tremendous gain, sharp directivity, excel- 
lent match to 300 ohm line, sturdy vibration -proof con 
struction and fast, easy installation tells the rest of the 
TRIO ZIG -ZAG ANTENNA story. 
SEE THEM at your JOBBERS. WRITE for CATALOG. 

These ZIG -ZAG ANTENNAS pro- 
vid the ultimate in extreme Fringe 
area reception. ZZ12L provides 14- 
14 db. gain on Channels 2 thru 6. 
ZZ16H has a gain 0114 db. on Chan- 
nls 7 thn, 13. These antennas have 
very narrow Forward lobe, high front 
to back ratio, provide high rejection in 
areas with co- channel interference. 

Where maximum gain is not necessary 
these normal Fringe model ZIG -ZAG 
ANTENNAS are ideal. Model ZZBL 
hala gain of 9db. average on Channels 
2 thru 6. The ZZBH provides an 11 db. 
gain on Channels 7 thru 13. Forward 
lobe patterns comparable to good 
multi -element single channel yogi. 

For near hinge area reception these 
ZIG -ZAG ANTENNA models pro- 
vide 8 -9 db. gains on all Channels 2 
thru 13. ZZ6L covers Channels 2 thru 
6 and Model ZZ6H covers Channels 
7 thru 13. Both models have patterns 
similar to those of cut to channel yogis. 

These ZIG -ZAG ANTENNAS pro- 
vide ALL CHANNEL reception with 
only ONE antenna bay. Model ZZ6A 
is designed for near Fringe area recep- 
tion of all Channels 2 thru 13, with an 
average gain of 9 db. Model ZZ4A 
is for use in suburban areas, providing 
an average gain of 6 db. on all Chan- 
nels 2 thru 13. 

` s,j+`' \\ 

GRIGGSVILLE, ILLINOIS 
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DEALERS GETTING WESTINGHOUSE 

TUBES PROFIT FROM HEAVY 

LOCAL ADVERTISING AT NO COST 
Service dealers are getting powerful local 
advertising support from new Westinghouse 
RELIATRON,,, Tube Distributors. In cities 
now served by Westinghouse Distributors, 
dealers get local newspaper advertising, a 
complete kit of store display and imprinted 
mailing material. 
All of it -local ads and kits -are designed to 
build TV -radio service business in the deal- 
er's local area. 
Best of all, none of it costs the dealer a 
penny! 
You can get your store listed in two local 
newspaper ads at no charge, and get a kit to 
hoot. If Westinghouse Tubes are now sold 
in your area, see your Westinghouse 
Distributor and take advantage of this MO- 

worth -of -advertising- 
at -no -cost offer. NEWSPAPER 

ADS 

COMING YOUR WAY 

If Westinghouse Tubes are not 
yet distributed in your area, be 
patient. Distributors are being 
established in all market areas 
as fast as product availability 
and good service permit. 
You'll soon have the chance to 
huy RELIATRON Tubes. Keep 
this tremendous opportunity in 
mind: you'll get newspaper ad- 
vertising at no cost! Imprinted 
material for mailings! Im- 
printed signs for your window! 

RE `IATRO NTM 

E L E C T R O N I C 

T U B E D I V I S I O N 

Westinghouse Electric Corporation 
Box 284, Elmira, N. Y. 

January, 1953 

All of it is local advertising 
which sells your service in your 
own area where it counts. 
For the name of your Westing- 
house Distributor, or the 
approximate (late when West- 
inghouse Tubes will be avail- 
able in your area, drop a postal 
card to Dept. G -201 or have 
your regular distributor con- 
tact Dept. G -201 for informa- 
tion on how he can better serve 
you. 

T U B E S 

YOU CAN se SURE ...IF IT'S 

n hou ? etl 
ET-95013 
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Sweeping the Country! 
TUNERS 

`PRE -FA B' COLLINSRECEIVERS 
and 

AUDIO PRODUCTS CO. 
Collins Audio Products Co. is in no way 

affiliated with Collins Radio Co. 

FM Tuner Kit 5 
The FM -11 tuner is available in kit form with 
the IF Amplifier mounted in the chassis, wired 
and tested by us. You mount the completed 
RF Tuning Unit and power supply, then after 
some simple wiring, it's all set to operate. 
11 tubes: 616 RF amp, 6AG5 converter, 6C4 

oscillator, 6BA6 1st IF, (2) 6AU6 2nd and 3rd 
IF, (2) 6AU6 limiters, 6AL5 discriminator, 
6A17 -GT double tuning eye, 5Y3 -GT rectifier. 
Sensitivity 6 to 10 microvolts, less than '2 of 
1% distortion, 20 to 20,000 cycle response 
with 2DB variation. Chassis dimensions: 12'2" 
wide, 8" deep, 7" high. Illustrated manual 
supplied. Shipping weight 14 lbs. 

Two ALL NEW Complete Kits for 

Every High -Fidelity Need 

Each Collins Tuner Kit is complete 
with punched chassis, tubes, power 
transformer, power supply compo- 
nents, hardware, dial assembly . 

tuning eye, knobs, wire, etc., as 

well as the completed sub- assem- 

blies: FM tuning units, AM tuning 
units, IF amplifiers, etc., where ap- 
plicable. Since all these sub- assem- 

blies are wired, tested and aligned 
at the factory, Collins Pre -Fab Kits 

are easily assembled even without 
technical knowledge. The end re- 

sult is a fine, high quality, high 
fidelity instrument at often less than 
half the cost - because you helped 
make it and bought it direct from 
the factory. Bring your present re- 

producing system up to date with 
a new Collins Tuner. 

Selected Basic Components For Special 

FMF -3 Tuning Unit 

on r . t., . 

-1t ! !_- t.. -I. . - 
$1525 s1975 

IF-6 Amplifier 

The best for FM. The most sensitive and most 
selective type of "front end" on the market. 
6 to 10 microvolts sensitivity. Image ratio 500 
to 1. 616 tuned RF stage, 6AG5 converter, 
6C4 oscillator. Permeability tuned, stable and 
drift -free. Chassis plate measures 61/2 "x41/2". 
In combination with the IF -6 amplifier, the 
highest order of sensitivity on FM can be at- 
tained. Tubes included as well as schematic 
and instructions. Draws 30 ma. Shipping 
weight FMF -3: 21/2 lbs. Dial available @ $3.85 

A remarkable value! 6 tubes are used in the 
IF amplifier: 6BA6 1st IF, (2) 6AU6 2nd and 
3rd IF's, (2) 6AU6 limiters and 6AL5 discrimi- 
nator. High gain, wide -band response (200 
KC) for highest fidelity. 20 to 20,000 cycles. 
Distortion less than 1/2 of 1 %. Draws 40 ma 

@ 220 volts. Chassis plate dimensions: 
11.5/16"x21/2" Shipping weight: 3 lbs. 

RD -1C Tuner & Dial 
$2850 

The COLLINS RD -IC FM tuner chassis is unique in the field. 
A whole, compact FM tuner and dial that fits in the palm 
of your hand. Convert AM sets to FM /AM receivers for only 
a few dollars! Unlimited applications where space is at a 
premium. Use in conjunction with your phonograph amplifier. 
Full frequency response to 20,000 cycles. Sensitivity 20 micro- 
volts, permeability tuned. Tuning unit and IF amplifier on 
the same chassis plate. Draws 40 ma @ 100 volts. Tubes: 
6A05 converter, 6C4 oscillator, 12) 6AU6 IF amplifiers, 6AL5 
in new ratio detector circuit Shipping weight tuner and 
dial 5 lbs. 

FM /AM Tuner Kit 
$7750 

The original 15 tube deluxe FM, AM 

pre -fab kit redesigned on a smaller 

chassis. The tuner now measures 14" 
wide by 12" deep by 7'2" high. This 

attractive new front and dial assembly 
opens up new applications where space 

is at a premium. Kit includes every- 
thing necessary to put it into opera- 
tion- punched chassis, tubes, wired and 

aligned components, power supply, 
hardware, etc. Kit comprises FMF -3 

tuning unit, IF -6 amplifier, AM -4 AM 

tuning unit, magic eye assembly and 
complete instructions. All tubes includ- 

ed. Shipping weight 19 lbs. 

Applications 

U1 

AM -4 Tuning Unit $24" 
Tops in AM superhet performance! A 3 -gang 
tuning condenser gives 3 tuned stages with 
high sensitivity and selectivity. Assembly is 
completely wired, tested and aligned ready 
for immediate use. Frequency coverage 540 
KC to 1650 KC at a sensitivity of 5 micro 
volts. Tubes 6BA6 RF amplifier; 68E6 con- 
verter; 6BA6 IF amplifier and 6AT6 detector. 
Draws 30 ma @ 220 volts. Mounts on a chas- 
sis plate measuring 4 "x72/8 ". Ship- 
ping weight 21/2 lbs. Dial avail. 
able at $3.85. 

1 To: Collins Audio Products Co. Inc. 

IP.O. 
Box 368, Westfield, N. J. 

Tel. WEstfield 2 -4390 
FM Tuner Kit FM/AM Tuner Kit Slide Rule Dial Assembly I FMF -3 Tuning Unit IF6 Amplifier RD -IC Tuner and Dial 
AM -4 Tuning Unit 

NAME 

ADDRESS 

CITY 

Amount for Kit S See weights, add shipping cost S 

ITotal amount enclosed S 

MAIL 
COUPON 

TODAY 

STATE 

Ch,ck 
-. 

Money Order 

WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS 
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"ITS A TRUE 

BLUE -RIBBON 

TUBE" 

SYLVANIA PICTURE TUBES 
Lasted Longer than others tested! 

Only Sylvania tubes showed NO FAILURES 
after 1400 hours ... at accelerated voltages 
Exhaustive tests conducted under 
the supervision of an outside impar- 
tial laboratory, the United States 
Testing Company, showed Sylvania 
Picture Tubes lasted longer than 
any others tested. 

These tests included the picture 
tubes of nine leading manufactur- 
ers. All tubes were placed in identi- 
cal test racks and tested under iden- 
tical accelerated voltages. At the end 
of 1400 hours, only the Sylvania 

Picture Tubes showed no failures. 
These tests definitely establish the 

outstanding dependability of Syl- 
vania Picture Tubes. They prove 
that these tubes will best uphold 
your reputation for fine performance 
in the sets you manufacture, sell or 
service. Send today for complete de- 
tails about Sylvania Picture Tubes. 
Sylvania Electric Products Inc., 
Dept. 3R -2101, 1740 Broadway, 
New York 19, New York. 

r 

SYLVAN lAr 
January, 1953 

BEST IN 
OVER -ALL 

POINT 
QUALITY! 

SYLVANIA 
OUTLASTED 
ALL TUBES 

TESTED 

TESTS CONDUCTED 

BY U.S. TESTING 

COMPANY 

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC 

PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT 

TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT 

BULBS; PHOTOLAMPS; TELEVISION SETS 
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rwithb, ato 
INDUSTRY 

A.I.E.E. will hold its 1953 Winter Gen- 
eral Meeting January 19 -23 at the 
Hotel Statler in New York. Some 4000 
of the nation's leading engineers, sci- 
entists, and research men and women 
are expected to attend. 

L. F. Hickernell, chief engineer at 
Anaconda Wire ce Cable Co., has been 
appointed chairman of the technical 
program committee. This committee 
will supervise sixteen daily technical 
sessions. They will be held simultane- 
ously and, during the five day period, 
will cover every field of electrical en- 
gineering and related sciences. 

* s 

GORDON C. KNIGHT has been named 
assistant to the president of Interna- 

tional Telephone 
and Telegraph Cor- 
poration. 

Active in manage- 
ment and industrial 
relations since 1941, 
Mr. Knight joins 
IT &T from its sub- 
sidiary, the Cape - 
hart - Farnsworth 

Corporation, where he served succes- 
sively as assistant to the president, di- 
vision manager of research and devel- 
opment, and operations manager of 
the commercial products division. 

He served four years with the U.S. 
Navy Amphibious Forces during World 
War II and held the rank of lieutenant 
at the time of his discharge. 

ADMIRAL CORPORATION has an- 
nounced coast i uct ion of a new 46.000 
square foot addition to its television 
)slant in Bloomington, Illinois. The new 
plant contains television installation 
lines, storage for cabinets, tubes and 
other components, and warehouse space 
for finished products . HALLMARK 
ELECTRONIC CORPORATION, Newark 
distributing firm, has moved to new 
and larger quarters at 85 Monticello 
Avenue in Newark. The new facility 
provides over 7000 square feet of sales 
and storage space . . . JAVEX, manu- 
facturer of meters and electronic de- 
vices, has moved to Redlands, Cali- 
fornia from Garland, Texas. The 
company is occupying a new plant on 
its recently -purchased 25 -acre site in 
Redlands . SYLVANIA ELECTRIC 
PRODUCTS INC. has dedicated its new 
electronics division headquarters in 
Woburn, Massachusetts. The new 50,- 
000 square foot plant employs approx- 
imately 850 persons and will serve as 
the headquarters for the administra- 
tive, sales, engineering, and manufac- 
turing staffs of the electronics division 
as well as serve as the site of the prin- 
cipal manufacturing operations . . 

SPIRLING PRODUCTS INC. has moved 
I manufacturing facilities from 62 

HERE -AT LAST! One compact, efficient indroment 
-which gives the performance of several combined 
instruments-each of which is higher priced and 
oll of which ore needed for properly servicing TV 
and FM Receivers. 

SIGNAL GENERATOR e e 

Generates a modulated er unmodulated carrier 
signal covering every channel (VHF) and every 
IF band on any TV or FM Receiver -ALL ON 
FUNDAMENTALS. 9 meg -220 meg. It will supply 
a 540 cycle audio signal at the audio output. 

MARKER GENERATOR. 
Accurate to within 1, 10 of 1% on 9 -11 mega- 
cycle band, and better than h of 1% overall. 
Perfect for alignment. 

PATTERN GENERATOR . - . 

Produces either hor,zontol or verncul ban o 
cross hatch. 
The only single easily portable instrument that 
provides for testing and alignment of: Front 
Ends, IF's, Horizontal and Vertical Linearity, 
Syncs, Sweeps, Size, Position, Focus Coil, De- 
flection Coll, Ion Trap. 
Unusually fine circuit design, extreme stability. 
rugged mechanical construction. Smart looking unit 
with brushed aluminum etched 
panel and dial. Size: 10' x 6' x 6'. SO 

el 
NET Medal 710 -- complete, ready to 

tomato 

Fer the "GREATEST VALUE PER DOLLAR 
IN TV -RADIO TEST EQUIPMENT" send for 
the new colorful, fully illustrated 1953 RCP 
catalog. Complete details on Model 740 and other 
instr uments in this top-quality line arc shown. 

MAIL COUPON NOW FOR 
FREE CATALOG 

RADIO CITY PRODUCTS CO., Inc. I 
Dept. RN -1, 152 West 25th St., N. Y. I, N. Y. I 

Please send me a copy of your new 1953 
colorful, fully illustrated catalog featuring the top I 
quclity RCP instrument line. 

NAME 

ADDRESS 

CITY STATE a 

Grand Street in New York to a new, 
modern plant on Henrietta Street at 
Duffy Avenue in Oyster Bay, Long Is- 
land ... Television production is now 
underway at Plant No. 5 of the RAY- 
THEON TELEVISION AND RADIO COR- 
PORATION. The new facility, located 
at 51st Street and Cottage Grove Ave- 
nue in Chicago, will be devoted ex- 
clusively to the production of TV re- 
ceivers. 

e e e 

CRESTWOOD RECORDER CORPORATION 
of Chicago has been purchased by 
DAYSTROM ELECTRIC CORPORATION, 
subsidiary of DAYSTROM. INCORPO- 
RATED, Elizabeth, N. J. firm. H. H. 
Hanlon, president of Crestwood, will 
continue as sales manager of the new 
subsidiary and will direct national dis- 
tribution . MAGNETIC RESEARCH 
CORP., El Segundo, California, is a 
newly- formed company specializing in 
the research, development, and pro- 
duction of magnetic devices. Hugo 
Woerdemann heads the new firm which 
has offices at 318 Kansas Street in El 
Segundo ... Edward T. Clegg has re- 
signed his post as chief engineer of 
KUTHE LABORATORIES to form a new 
company, CLEGG LABORATORIES, INC. 
The new firm will develop and build 
instruments and equipment for the ra- 
dar pulse generation field and will 
later enter the u.h.f. component and 
equipment market, catering to the 
ham. The company's main office is at 
410 John Street, East Newark, N. J. 

A new firm for the manufacture 
of electrical, electronic, and nuclear 
products has been formed under the 
name PLASTIC CAPACITORS, INC. Ste- 
phen Meskan heads the new organiza- 
tion which is located at 2511 W. Moffat 
Street, Chicago 47. 

e * e 

JAMES A. COMSTOCK has been named 
president of Acme Electric Corpora- 

tion, Cuba, N. Y., 
while Charles H. 
Bunch has been ele- 
vated to the post of 
chairman of the 
board. 

Mr. Comstock 
joined the company 
in 1930 as chief en- 
gineer. He has 

served as purchasing agent, manager 
of specialty transformer and radio 
transformer sales, general manager of 
the Clyde, N. Y. plant of the company, 
and, since 1946, as executive vice - 
president. 

e e e 

FRANK W. MANSFIELD of Sylvania 
Electric Products Inc. has been reap- 
pointed chairman of the Industry Sta- 
tistics Committee of the Radio- Televi- 
sion Manufacturers Association. 
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.i 

Leonard C. Lane, B.S., M.A. 
President of Radio- Television 
Training Association. Exec. Dfr. of Pierce School of Radio and 
Television. 

GET MORE! 

I GIVE YOU 

MORE EQUIPMENT 
4 

TO TRAIN YOU BETTER 
Set up your own home laboratory with the 
15 BIG TVRadio kits we send you. You 
build AND KEEP your own complete BIG 
SCREEN TV RECEIVER, Super -Het Radio 
Receiver, R.F. Signal Generator, Combina- 
tion Voltmeter Ammeter- Ohmmeter, C 
Telephone Receiver, AC -DC Power Supply. 
Everything is furnished complete, including 
all tubes, plus big TV picture 
tube. 

LEARN MORE!' THOUSANDS OF NEW 
JOBS 

EARN MORE! EL 
/ 

PREPARE 
RE YOu 

AT AX*1° HOME IN YOUR SPARE 
MORE 
TRAINING TO FIT YOU 

FOR THE BETTER PAY JOBS 
Thousands of new Jobs will open up right 
in your own state, now that the govern- 
ment has lifted restrictions on new TV 
stations. My simple, successful methods 
have helped hundreds of men - most of 
them with NO PREVIOUS TRAINING - 
find places in America's booming TELE- 
VISION and Electronics industries. You 
too can get the success and happiness 
you always wanted out of life within 
months ... studying at home ... as I 
train you to become a full -fledged TV 
TK:CHNICIAN. Many of my students make 
as much as 525.00 a week repairing 
Radio -TV sets in their spare time while 
learning . pay their entire training al- 
most from the very beginning from spare 
time earnings ... start their own profit- 
able service business. 
But I don't stop after I qualify you as a 
TV Technician ... although right there 
you can choose from among dozens of 
fascinating careers! I continue to train 
you - AT NO EXTRA COST - to qualify 
for even better pay in the BETTER JOBS 
that demand FCC licenses. with my ... 
FREE FCC COACHING COURSE 
PREPARES YOU AT HOME FOR YOUR 
FCC LICENSE. 
THE BEST JOBS IN TV AND RADIO 
REQUIRE AN FCC LICENSE. 
Given at NO EXTRA COST after TV 
Theory and Practice is completed. 

NOW!ADVANCED 
(J . FM -TV TRAINING 

If you have previous Armed Forces or 
civilian radio experience -my ADVANCED 
COURSE can save you months of training. 
Full theory and practical training . . 

complete with kits. including BIG SCREEN 
TV RECEIVER and FREE FCC License 
Coaching Course. 

f REE ASSIST ANCE 
My vocational adviser will help you ob- 
tain a good-pay ng Job in the lucidity of 
your choice. 

MORE VALUE! 
YOU GET A ROUND TRIP TO 

NEW YORK CITY 
AT NO EXTRA COST 

FROM ANYWHERE IN THE U.S. OR CANADA - I pay your way to New York and return. 
PLUS 2 FREE weeks, 50 hours of advanced 
instruction and shop training at the PIERCE 
SCHOOL OF RADIO & TELEVISION. You 
use modern electronics equipment, includ- 
ing student -operated TV and Radio stations. 
You go behind the scenes of New York's 
big Radio -TV centers, to study first hand. 
And I give you all this AT NO EXTRA 
COST! (Applies to complete Radio -TV course 
only.) 

Only RTTA makes this amazing offer. 

I GET MY 

GRADUATES GOOD PAYING JOBS 
Thanks to your training, I 
qualified for a good Job as a 
Receiver Tester at Federal Tele- 
phone and Radio." - Paul Frank Seier 

"I'm making good money in my 
own business, repairing and in- 
stalling radio and TV sets - 
thanks to your training.' - Irwin Polansky 

Your excellent Instruction helped 
me get my present Job as an 
airport radio mechanic for Ameri- 
can Airlines. - Eu . asko 

"I'll always be grateful to your 
training which helped me get my 
present fine position as Assistant 
Parts Manager." - Norman Weston 

Many others working at NEC. RCA. CUS. 
OuMont, Philco, Emerson, Admiral and 
other leading firms. 

VETE RAN S!'z 
MY SCHOOLS FULLY 

G.I. BILLI If discharged 

MAIL COUPON TODAY' 
BOTH FREE! New 
Illustrated Book 
and Sample 
Lesson. Learn 
How My 
Simple 
Methods 
Make 
Success 
Easy! 

APPROVED TO TRAIN VETERANS UNDER NEW 
after June 27, 1950 - CHECK COUPON BELOW! 

Also approved for RESIDENT TRAINING 
in New York City ... qualifies you for 
full subsistence allowance up to $160 

per month. 

NO SALESMAN WILL CALL! 

RADIO- TELEVISION TRAINING ASSOCIATION 
1629 Broadway, Radio City Station, New York City 19, N. Y. 

LICENSED BY THE STATE OF NEW YORK 

J y, 1953 

Mr. Leonard C. Lane. President 
RADIO-TELEVISION TRAINING ASSOCIATION 
1629 Broadway. Radio City Station 
New York 19. N. Y. Dept. T -I 
Dear Mr. Lane: Mail me your NEW FREE BOOK and 
SAMPLE LESSON that will show me how 1 can make BIG 
MONEY In TELEVISION. I understand 1 am under no 
obligation and no salesman will call. 

(PLEASE PRINT PLAINLY) 
Name Age 
Address 
City Zone State 
1 am interested im O Radio -TV O Advanced FM -Tv. 
VETERANS: If qualified under new G.T. Bill. check your 
choice: O Home Study O Resident Study. 
a. I 

I 
I 

I 

I 

I 
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QflyS 
lq/hjt 

BOOT fit 
"AUDI- BALANCE" 

PATENT APPLIED FOR 

"The greatest amplifier improvement in recent years" . . . A 

godsend to both owner and service man." ... "It used to take 
me hours to do what Audi -balance does in seconds." ... "Does 
even better than I've been able to do with meters, this balances 
tubes dynamically." ... "The problem has plagued us for years, 

it is now possible to keep perfect balance in output tubes con- 

sistently for lowest distortion." . . . "Audi- balance is the per- 
fect solution." 

Just one of the features that make the brand new Classic 
amplifiers by Newcomb so exciting. Write for catalog of 8 

completely new home music amplifiers priced from $39.50 
to $269.50 audiophile net. 

Wiz elasiic .25 
For the sound thrill of a life- 
time this superb new 25 watt 
custom amplifier has every 
practical operational feature 
electronic engineering con 
offer you. Even more imper. 
tont is the incomparable lis- 
tening pleasure it provides. 

It* 

'74e Cladd.ic 15 
This outstanding 15 watt am- 
plifier is unique in luxury 
features and technical per. 
fection at a surprisingly mod- 
erate cost. Its smartly de- 
signed remote control unit is 
a superlative piece of engi- 
neering, beautifully finished 
in brushed brass. 

Substantial Installation Savings 
Savings of as much as, or more than, the 
entire cost of these fine amplifiers are being 
reported by enthusiastic purchasers. This is 

due to their unique design which removes 
the usual necessity of a remote control being 
near the amplifier, tuner and changer. These 
items con now be installed in a hall closet 
or any similar out of the way location leav- 
ing only the beautiful remote control and 

the speaker, with no messy confusion of 
wires, in the living room. No accessories 
connect directly to the remote control. All 
inputs connect only to the main amplifier. 
The savings in cabinetry and of installation 
labor are obvious and very real to those 
who take advantage of this new complete 
remote control design 

NEWCOMB 
DEPT. F 6824 LEXINGTON AVENUE, HOLLYWOOD 38, CALIF. 

Write for Catalog 
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The 21 -man committee, under Chair- 
man Mansfield, directs the Associa- 
tion's activities in collecting and corn- 
piling statistical information for the 
radio -television industry. During the 
last fiscal year, this committee super- 
vised the establishment of a statistical 
department within RTMA headquar- 
ters and broadened the Association's 
activities in this field. 

e 

HOWARD BRIGGS, formerly assistant 
vice -president in charge of the Hoff- 

man government 
contract office in 
Washington, D. C., 
has been appointed 
assistant to the 
president of Hoff- 
man Laboratories, 
Inc. of Los Angeles. 

Prior to joining 
the company in 

1950, Mr. Briggs was vice -president in 
charge of sales for the Howard Radio 
Co. in Chicago, a position he held for 
15 years. 

In his new post, he will manage the 
military production phase of the cor- 
poration and will coordinate procure- 
ment, sales, manufacturing, and other 
related departments of the company. 

A. E. ABEL has been appointed assistant 
director of engineering and research 
for Bendix Radio Div.... The Brush 
Development Co. has named ALBERT 
J. W. NOVAK to the post of assistant 
general sales manager . . . HERBERT 
RIEGELMAN, until recently a vice -pres- 
ident of Montgomery Ward, has been 
appointed manager of marketing for 
the receiver department of General 
Electric ... DR. E. F. W. ALEXANDER - 
SON. noted engineer and inventor, has 
joined RCA as a consultant. This new 
association returns him to the com- 
pany he served as chief engineer from 
1920 to 1924 . . . VICTOR WELGE has 
joined P. R. Mallory d Co., Inc. as as- 
sociate director of engineering . . . 

HENRY GOLDSMITH has been appointed 
manager of the "Sonora" brand sales 
division of Sonora Radio c6 Television 
Corp. . . . WILLIS E. CLEAVES has 
joined Bendix Radio Div. as staff as- 
sistant to the general manager of the 
division. He was formerly with Collins 
Radio Company ... ANTON C. FISHER 
is the new sales and advertising man- 
ager for Fretco Inc., manufacturers of 
TV antennas and antenna accessories 
... ABRAHAM HYMAN. formerly super- 
visory electronic engineer for the CAA 
in New York, has joined the JFD Mfg. 
Co. as an electronic consultant . . . 

DONALD L. HERR has been elected pres- 
ident of American Electronic Mfg., Inc., 
a newly- established Los Angeles firm 
. .. R. CARROLL MANINGER has been 
made acting director of the physical 
research and development department 
and ARTHUR R. SOFFEL named director 
of the instrument assembly and design 
department for Vitro Corporation of 
America ... GARDNER P. WILSON has 
joined Consolidated Engineering Corp. 
as senior development engineer . . . 

(Continued on page 101) 
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Uera your 

Opportun Fly 

to prepare for a good job or a business 
of your own in TV SERVICING 

There are today more good lobs open 
in TV Servicing than there are trained and 
experienced men to fill them. Yes, thousands 
of opportunities exist now for good -pay jobs 
offering employment security for years and 
years to come. Thousands of TV Servicing 
jobs are going begging. Do you want one 
of them? 

Experts agree, that because of the critical 
shortage of trained and experienced TV Serv- 
icemen, and the tremendous future growth 
of the industry, no vocational field today 
offers more opportunities than TV Servicing. 

The Big New Industry 

with a Great Future 

Television is just in the beginning stages of 
its big industrial boom. Look at these amaz- 
ing facts: 

Lifting the freeze on new TV stations will 
open many new TV areas and will improve 
the coverage of existing areas. The result will 
be an enormous demand for TV receivers. 

Within a few years over 1000 TV stations will 
be telecasting compared with 108 TV stations 
now on the air. 

Nearly one -half of all families living within 
the present TV areas do not yet own TV 
receivers. 

The new trans -continental video network 
plus better and more interesting programs 
plus larger viewing screens and color TV will 
increase the installation of new receivers, will 
induce present owners of 12 -inch and smaller 
size viewing screens to buy newer model 
receivers. 

The power increases of many existing stations 
and improved reception range of current re- 
ceivers will result in receivers being installed 
and serviced in the fringe areas of present 
stations. 

Under the FCC proposal, over 70 per cent 
of all communities will be served by UHF 
channels exclusively. This means TV service- 
men must know UHF receivers before the 
new UHF stations in their area are opened. 

* 

RCA Institutes conducts a resident school in New 
York City offering day and evening courses in Radio 
and TV Servicing, Radio Code and Radio Operating, 
Radio Broadcasting, Advanced Technology. Write 
for free catalog on resident courses. 1 

RCA INSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET NEW YORK 1f N.>: 

January. 1953 

No one yet knows how great the industrial 
i V market will be. 

RCA Institutes Home Study Course prepares 

you for a Career in TV Servicing 

The addition of the RCA Institutes TV 
Service Training to your present radio - 
electronics experience will qualify you to 
step out and grasp the golden opportunities 
that now exist in television- America's fast- 
est growing industry. 

Learn at home -in your spare time -while 
you study the practical how- to -do -it tech- 
niques with how -it -works information. Easy - 
to -read and easy -to- understand lessons under 
the supervision of RCA engineers and ex- 
perienced instructors quickly train you to 
qualify for the many good jobs now waiting 
for trained TV servicemen. Don't pass up 
this lifetime opportunity for financial security 
and a bright future in TV. Learn TV Servic- 
ing from RCA - pioneers and leaders in radio, 
television and electronic developments. 

Send for FREE BOOKLET 
Mail the coupon- today. Get complete information on the 
RCA INSTITUTES Home Study Course in Television Servicing. 
Booklet gives you a general outline of the course by units. 
See how this practical home study course trains you quickly, 
cosily. Mail coupon in envelope or paste on postal card. 

MAIL COUPON NOW! 
RCA INSTITUTES, INC., Home Study Department RN -153 
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 

I 

L 
City lone State J 

.please print, 
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Bill Clemens says - 
Midget Radio Service (a 3 -Man Shop) 

129 S. Elizabeth St.,Lima, Ohio 

717/PLE11660,aava ua. 

50 to /00 mec Iowa 
masí&.,, 
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1 ISOLATING THE TROUBLE -Plug the power cord of the chassis 

into LOADCHEK and note the reading. With your eye on 

the large meter remove the rectifier tube and you can tell 

immediately which side of the tube the trouble is on. You 

have already eliminated 50% of your probing time. 

Z LOCATING THE SHORT -With Loadchek you can quickly 

check the shorted side, part by part, without laying 

down tools or picking up test leads. Here, the trouble 

was a short in the transformer, spotted without having 

to warm up set. Overloads are found the same way. 

Locates trouble in a hurry 

The above pictures illustrate but one of the many time- 

saving uses of Triplett 660 Loadchek. This versatile 

instrument accurately measures power consumption, 

enables you to see instantly any deviation from normal 

load, without disconnecting a single part ... finds 

trouble in a hurry. 
For Radio and TV servicing -for almost any kind of 

electrical trouble- shooting -LOADCHEK saves hours 

of painstaking work every day. At its moderate cost no 

service technician can afford to be without it. Try one 

today -and seel Write for free booklet. 

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, U.S.A. 

Suggested U. S. A. DEALER NET 5295° 

Price subject to change without notice. 
Triplett 

RADIO & TELEVISION NEWS 
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TRAIN FASTER- TRAIN BETTER- TRAIN EASIER 
IN 10 MONTHS - OR LESS - FOR 

RADIO -TELEVISION 
Our 21st Year Training Men for Greater Incomes and Security in Radio -Television 

I SEND YOU 
18 BIG KITS 
of Radio Television parts and equipment. 
Much of your training will be actual construc- 
tion and experimentation... the kind of truly 
PRACTICAL Instruction that prepares you 
for your Radio-Television career. 

NEW! NO OBLIGATION PLAN 
You Have No Monthly Payment Contract to Sign 
Pay For Your Training as You Earn and Learn 

You can get into Radio-Television, today's fastest growing big money 
opportunity field, in months instead of years! My completely new 
"package unit" training plan prepares you in as little as 10 months 

or even less! No monthly payment contract to sin -thus NO RISK to you! 
This is America's finest, most complete, practical training -gets you 

ready to handle any practical job in the booming Radio-Television industry. 
F""1%;!::::°"'' Start your own profitable Radio-Television shop ... or accept a good pay - 
`e r ó'ä.áä dune ing job. I have trained hundreds of successful Radio-Television technicians 

during the past 21 years -and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts -FREE! 

Valuable Equipment Included Earn Extra Money While You Learn! 
With Training 

YOU BUILD the Television set and 
the powerful superhet radio receiver shown 
above. IN ADDITION to the other test units 
shown here (many are not shown because of 
lack of space). All equipment I send you is 
YOURS. TO KEEP. 

January, 1953 

The new Sprayberry "package" plan 
`includes many big kits of genuine, pro- 

fessional Radio-Television equipment. 
You perform over 300 demonstrations, 
experiments and construction projects. 
You build a powerful 6 -tube 2 -band 
radio set, multi -range test meter, signal 
generator, signal tracer, many other 
projects. All equipment and lessons are 
yours to keep ... you have practically 
everything you need to set up your own 
profitable Radio-Television service shop. 

All your 10 months of training is IN YOUR 
HOME in spare hours. Keep on with your 
present job and income while learning. With 
each training "package" unit, you receive 
extra plans and "Business Builder" ideas for 
spare time Radio-Television jobs. New tele- 
vision stations everywhere, open vast new 
opportunities for trained Radio-Television 
Technicians -and those in training. If you 
expect to be in tie armed forces later, there 
is no better preparation than practical 
Sprayberry Radio-Television training. 

SPRAYBERRY ACADEMY OF RADIO Dept. 
NORTH 

Clhic 6ÌÚ. 
MAIL COUPON r 

TODAY! ¡ SPRAYBERRY ACADEMY OF RADIO, Dept. 25 -5 
I 111 North Canal St., Chicago S, 111. 

NO OBLIGATION I Please rush to me all information on your 10 -MONTH Radio -Tele- 
vision Training Plan. I understand this does not obligate me and that 
no salesman will call upon me. Be sure to include 3 books FREE. 

1 Invite you to et all the facts- Ariz 
DIU0- TELEVISIO 

acB ! GG 
BOOKS 

want you to have ALL the tacts about 
my new le -MONTH Radio -Television Training -without cost! Rush coupon for my three big Radio- 

Television books: How to Make Money in Radio- 
Television." PLUS my new illustrated Television Bul- 
letin PLUS an actual sample Sprayberry Lesson -ALL 
FREE. No obligation and no salesman will call. Mas 
coupon NOW) 

Name Age 

Address 

City Zone State 
J 
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GUARDS CBS'' 
HIGH ST 

NA g p1t TELEVISION 
PRODUCTION 

QUALITY 

111-.4...... 
.r:.-v + - P _ . 

L '''' ; .t . 

In the CBSCoIumbia design laboratories, AI GoIdbero 
takes some important readings with the RICO Model 221 

Vacuum Tube Voltmeter and Model 355 Mullimeter, as 

Horny R. Ashley looks on. 

30 

NEW 377K SINE 5 SQUARE 
WAVE AUDIO GEN. 

KIT $31.95 RED 149.9 

320K SIG. GEN 

, KIT $1995. WIRED $29.95 
322K SIG. GEN. 

KIT $23.95. WIPED 534.95 

360K SWEEP GEN. KIT $34.9$ 
WIPED $49.95 

315K DELUXE SIG. 

GEN. KIT $39.95 
WIRED $59.95 

1040K BATTERY ELIM. 
KIT $25.95 WIRED $34.95 

Mr. AI Goldberg, Assistent Chief Engineer el CRS- Celwnble and Harry R. Ashley, President 
el RICO, inspecting the u of the RICO Model 221 Vacuum Tube Vollmeter and Model HVP.I Hig 
Volloge Probe as the Sweep Frequency Troubleshooting Position on the CBS,CoIumbia TaIo,islo 

production Hoes. 

-Wired Instruments ost- K 
For laboratory 

Precision at lowest 
For laboratory 

Pr 
look to EICD ! 

Cost- 

the leaders real headline -makers 

Inc., one of Anlericà s great on both 

Coset EICO Test Instruments 
does CBS- design laboratories? ® in Television 

set production, 
use in its 

Television 
production lines many 

its new Teletone. Majestic, and 

like Emerson. Tole -King, CBS-Columbia 
knows that 

famous 
manufacturer 

coast 1O 
coast, 

1p E /CONOMICAI 
FEATURES 

another famous 
EQUIPMENT 

DELIVERS 
A 

CO TEST . Latest Engineering and 
ONLY E 1eeri Assembly 

precision 8. 
Super -Situp 

1 Laboratory Use Instructions Appearance 
2. Lowest Cost 

Dependability 
St led ApP 

3. Lifetime Dep 9. Laboratory 
-Styled 

Make-Good 

4, Speedy Operation 10. Exclusive EICO 

5. Rugged Construction Guarantee You look at 

Components ent be sure product 
6. Quality 

buy any higher- priced 
equipment, 

form! Each 
judge-compare, 

p 

You well as Kit 
OU 

be the EICO pr 
Before live-in Wired value. Y 
the in stock 

at your 
local jobber 

- 

is jam-packed 
With unbelievable 

sce 
ents today RE newest Catalog IR. 

EICO ON O instruments g 

SAVE 50%; Write NOW for INSIST 

FOLLOW THE 
LEADERS 

1171K 

RES. DECADE BOX 

KIT $19.95 
WIRED $2495 

425K 5" PUSH.PULL 

SCOPE KIT $44.95 WIRED 579.95 

145K SIG. 

TRACER KIT 

$19.95 
WIRED 

$28.95 

NEW 5761( 
MULI IMEI ER 

KIT $12.90. 
WIRED 514.90. 
1000 OHMS VOLT 

NEW 214K VTVM KIT $34.95. 
WIRED 354.95. 
7V.' METER 

Prices 5% higher on Wet Coast. Due to unsloble conditions o ces and spe, ifcatian, are Babied Io Chong. 10001 09n9e. 

950K R-C BRIDGE & 

R.C.I. COMP. KIT 519.95 
WIRED $29.95 

NEW 563K MULTIMETER 
KIT $24.93. 

WIRED $2995. 
70.000 OHMS, VOLT 

625K TUBE 

TESTER KIT $34.95 
WIRED $49.95 

HIGH VOLTAGE 
PROBE $6.95 

221K VTVM 

KIT $25.95 WIRED $49.95 

CRA MX TUBE 

ADAPTOR for 
Tube Teter 
$4.50 

AMERICA'S GREATEST INSTRUMENT 
VALUES BEAR THE NAME - 

E /COQ 

ELECTRONIC INSTRUMENT CO., INC. 
84 Withers Street, Brooklyn 11, N. Y. 

9 1052 
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SCILLOSCOPES 

T HE ELECTRONIC EYE OF THE 

SERVICE TECHNICIAN 

By MILTON S. KIVER 
Pres., Television Communications Institute 

A survey of the various service -type oscilloscopes 

currently available and details on how instrument 
is used in radio and television repair operations. 

TIIE introduction of television 
wrought many changes in the work- 
ing habits of the radio technician. 

It caused him to develop a broader 
understanding of electronic circuits 
and a greater appreciation of what 
they can do. It introduced him to 
many new components and to many 
different types of circuits. And, above 
all, it brought into his daily life test 
instruments which he may have heard 
of, but which he seldom had occasion 
to use. 

The most important of the new in- 
struments, from the standpoint of 
utility, is the oscilloscope. For serv- 
icing, the technician can employ the 
oscilloscope to view directly the shapes 
of the waves present at various points 
in the television receiver. He can tell 
by inspection whether they possess 
the proper shape and he can deter- 
mine by measurement whether they 
are attaining the desired amplitude. 

For alignment, the oscilloscope is a 
natural companion to the sweep gen- 
erator, depicting graphically the re- 
sponse curve of the circuit into which 
the sweep signal is fed. This not only 

Radio City Products Company's 
Model 533M "Midgetscope" unit. 

January, 1953 

provides an instantaneous picture of 
circuit conditions as they exist, but 
any changes caused by adjusting coil 
cores and /or trimmer condensers be- 
come immediately apparent. The tech- 
nician is thus kept fully informed at 
all times of the condition of the cir- 
cuit being worked on. 

'There is a considerable amount of 
similarity between some of the oper- 
ating controls on an oscilloscope and 
the operating controls of a television 
receiver. This is because an oscillo- 
scope and the deflection circuits in a 
television receiver operate on the 
same basic principles. Thus, the "In- 
tensity" control on the scope does 
exactly the same thing as the "Bright- 
ness" control on the television re- 
ceiver. The same is true of "Focus" 
controls and of "Vertical" and "Hori- 
zontal" centering controls. 

The oscilloscope is an impressive 
looking instrument with a seemingly 
endless array of controls. At least that 
is the impression the uninitiated get. 
To dispel this illusion and to fit these 
controls into a logical pattern, let us 
examine the basic diagram of an oscil- 

The Triplett Model 3441 5" 
service -type oscilloscope. 

Heath Company offers this 
Model O -8 scope in kit form. 

Eicó s Model 425K is 
another kit -type unit. 

lit 02,i 

tr _6 
s °_ 

RCA's Model WO-88A, a 5" instru- 
ment for general service work. 

RCA's WO -56A 7" 
oscilloscope for all 
types of servicing. 
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Make & 
Model 

Tube 
Sise 

Vertical 
Sensitivity 

Bandpass 
( +0 -3db.) 

Phasing 
Contro l 

Blen9 Intensity Self Mess- 
' rement of 

Control 
Mod. Peak -to -Peak 

List 
Price 

COSSER 
Model 1039 B 

3" 2.27 .. 
r.m.s./in. 

25 cps to 
150 kc. 

No No No No $167.00 

13 v. 
r.m.s./in. 

25 epe to 
3.5 mc. 

DU MONT 
Model 292 

3' .4 v. 
r.m.s./in. 

5 cps 
to 100 kc. 

No See 
Note 2 

No See Note 1 135.00 

GENERAL 
ELECTRIC 

3" A.C.- .18 v. 
r.m.s./in 

0.30 kc. No 
-+0, -15% 

No No Yee 189.50 

Model YNA -4 
d.c.,in. 

0-30 ke. 
-+0,- 15% 

HICKOK 
Model 390 

3" 75 inv. 
r.m.s. in. 

0-2 me. No Yes No No 215.00 

RADIO CITY 
PRODUCTS 

3" 20 mv. 
r.m.s./in. 

20 cps to No 
180 kc. 

No No No 99.50 

Model 533M (within t 
2 db) 

SUPREME 
Model 650 

3" .5 v. 
r.m.s./in. 

20 cps to No 
100 kc. 

No No No 99.95 

DU MONT 
Model 274 -A 

5" .2 v. 
r.m.s./in. 

5 cps to No 
110 kc. 

See 
Note 2 

Yes See Note 1 135.00 

DU MONT 
Model 304A 

5" 9 mv. 
r.m../in. 

O to 250 kc. No See 
Note 2 

Yes Ya 333.00 

EICO 
Model 425K 

5" .1 v. 
r.m.s./in. 

5 cps to No 
400 Ito. 

No Yes See Note 1 44.95 
(in kit 
form) 

EICO 
Model 430K 

S" 20 my. 
r.m.s./in. 

10 cps to No 
1mc.t2db 

No Ya Sae Note I (in kit 
form) 

ELECTRONIC 
MEASURE- 

5" .02 v. 
r.m.s./in. 

15 cps to 
500 kc. 

No No Yes No 99.50 

MENTS 
Model 600 

EL- TRONICS 
Model WBO -50 

S' 20 my. 20 cps to 
5 mc. 

No See 
Note 2 

Yes Yes 279.50 

GENERAL 5' A.m.--15 my. 20 cps to No No Yes Ya 327.50 
ELECTRIC 

Model ST -2A 
.s./in. 500 kc. 

--0, -20% 
0-500 kc. 

d.e./in. i 0, -20% 

GENERAL 
ELECTRIC 

5' A.C.- 10 my. 
r.m.s./in. 

10 cps to No 
400 kc. 

Yes Yes Ya 495.00 

Model ST -2B 0, -20% 
D.C.-47 mv. 
d.c./in. 

0-400 kc. 
+0, -20% 

GENERAL 
ELECTRIC 

5" .075 v. 
r.m.s./in. 

20 cps to No 
3 me. 

No Yes Yea 374.25 

Model ST -2C 

HEATH 
Model O -8 

S' 25 inv. 
r.m.s./in. 

10 cps to No 
800 he. 

No Yes See Note 1 43.50 
(in kit 
form) 

HICKOK 
Model 640 

S' 15 mv. 
r.rn.s./in. 

0 -4.5 mc. Yes No Yee Yee 355.00 

(I mc.) 
35 my. 
r.m.s. /in. 
(4.5 mc.) 

HICKOK 
Model 670 

5' 10 my. 
r.m.s. /in. 

0 -850 kc. Yes See 
Note 4 

Yes No 229.00 

JACKSON 
Model CRO -2 

S' 18 mv. 
r.m.s./1n. 

20 cps to No 
100 kc. 

Ye. Yes Yes 197.50 

25 mv. 
r.m.. /in. 

20 cps to 
4.5 me. 

PRECISION 
Model ES -500A 

S' 20 mv. 
r.m.s. /in. 

0 -1 me. Yes Yes Yes Ya 173.70 

RCA 
Model WO -88A 

5" 25 my. 
r.m.s/in 

0 -500 kc. Yes No No Yes 159.50 

SIMPSON 
Model 476 

5" 18 my. 
r.m.s. /in. 

20 cps to 
300 kc. 

No No Yes See Note 1 197.00 

SUPREME 
Model 655 

S" .3 e. 
r.m.s. /in. 

20 cps to 
100 kc. 

No No No No 126.50 

SUPREME 
Model 660 

5" .1 v. 
r.m.. /in. 

S ape to 
5 Inc. 

No Yes Yes No 287.60 

(within 
*2 db) 

TRIPLETT 
Model 3441 

5" 10 mv. 
r.m.s. /in. 

0 -2 me. 
(See Note 

Yes Yes Yes Yes 199.50 

(See Note 6) 6) 

PRECISE 
DEVELOP- 
MENT 

7" 10 my. 
r.m.s.i in. 

0 to 5 me. Ya Yes Yes Yes 79.95 
(in kit 
form) 

Model 300 

RCA 7' 10.6 my. 0-500 Ise. Yee No No Yes 217.50 
Model WO-56A (+0, -2 db) 

SYLVANIA 7' .1 v. 7 cps to No No Yes See Note I 149.50 

Model 1322 70 kc. 

SYLVANIA 
Model 400 

7" 10 my. 
r.m... /in. 

10 cps to 
2 mc. 

Yes No Yes See Note 5 249.50 
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Remarks ( TABLE 1 

Designed for portable use. Weight 9i/4 
lbs. Sise 111/2" s 51/2" s 0/2" 

Vertical and horizontal amplifiers d.c. 
coupled. Designed primarily for indus- 
trial applications. 

Designed for portable use. Weight 14 
lbs. Size 13'/2" x 9" x 6" 

Designed for portable use. Wt. 9 lbs. 
Sise 112/4" s 73/4" s 51/4" 

Flat face tube. 

Has detailed step -by -step instructions 
for construction. 

New model. 

Sweep oscillator variable from 10 cycles 
to 150 kc. in 6 steps. 

Has special low capacity probe input 
terminal on front panel. Probe extra. 

Available with short or long persistence 
CR tubes. Has special terminal for low 
capacity probe. Probe extra. 

Has special terminal for low capacity 
probe. Probe extra. Scope response not 
more than 50% down at 5 mc. 

Has detailed step -by -step instructions 
for construction. 

Synchronization of pattern on either 
positive or negative peaks. Self con- 
tained beam blanking amplifier elim- 
inates return trace when using saw- 
tooth sweep. Sync. line or 2X line freq. 
available. 

Same as Model 640. 

User has choice of wide bandwidth and 
reduced sensitivity or reduced band- 
width and increased sensitivity. 

Has vertical phase reversing switch, 
also many extras. 

70 v. (0 to 60,000 cycles) is made avail- 
able from the internal saw -tooth osc. 
It can be used as an audio oscillator. 
or when checking to drive high -voltage 
unit of TV receiver. 

Has detailed step -by -step instructions 
for construction. 

Normal sweep trace can be expanded 
horizontally three times. Good for 
checking portions of waveforms. 

See opposite page 
for applicable notes, 
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Sylvania's Model 132Z, 
a 7" test instrument. 

SYLVANIWEIECTEIC 

Sylvania's Type 400 scope, 
another 7" servicing unit. 

AOalSTS SNARPNESS Or 
TRACE 

MOVES PAT TERN Le OR DOWN 

CONTROLS PATTERN HEIONT 

SIGNALS TO SE 08SERVr0 
APPLIED HERE 

SSV 6D AT VOLTAGE 
AVAILA&LE MERE 

CONTROLS SPOT fiRIL,ANCC 

OVES PATTERN LE.T OR 
Rt'NT 

CONTROLS PATTERN NOTN 

LEADS TO IIORIlONTAL 
ANPUnER Ir TEUNCTIOIr 
SertCN IS set To,IOIML 

sae POSITION 

EXTERNAL SYNC SIGNALS 
APPLIED HEW 

Fig. 1. Control functions on a representative scope. See text. 

NOTES: 
1. A 60 -cycle voltage having an r.m.s. value of 6.3 volts is available at a front panel terminal. While not specifically designed for peak -to -peak voltage measurement, it can be adapted to this 

purpose. 

2. There is no blanking control, but there is an internal retrace 
blanking circuit. 

3. A 60 -cycle test voltage of approximately .5 volt r.m.s. is available 

at a front panel terminal. This can be used for small peak -to -peak 
voltage measurements. 

4. There is provision for blanking out return trace when a 60 -cycle 
sinusoidal sweep is used. 

5. A 60 -cycle test voltage of approximately 25 volts is available at a 
rear panel terminal. 

6. When scope rear switch is i n 2 mc. position, sensitivity is 10 mv. 
r.m.s. per inch. When in 4 mc. position, sensitivity is 20 mv. 
r.m.s. per inch. 

Notes applying to certain of the oscilloscopes covered in Table 1 appearing on page 32 (opposite). 

loscope. This is shown in Fig. 2 (page 
34). The heart of the instrument is 
the cathode -ray tube because it is on 
the screen of this tube that the incom- 
ing waves are traced out. 

To produce the waveshape of ap- 
plied signals, two sets of voltages must 
be applied to the cathode -ray tube. 
One of these voltages is the horizon- 
tal deflection voltage and this serves 
to move the beam slowly across the 
screen from left to right and then 
rapidly on retrace from right to left. 
If left by itself, all this voltage would 
do is produce a straight line horizon- 
tally across the screen. It is a saw - 
tooth voltage which is internally gen- 
erated in the oscilloscope and then 
applied to the horizontal deflection 
plates via the horizontal amplifiers. 

Positioned at right angles to the 

Precision Apparatus Com- 
pany's Model ES- 500-A. 

horizontal deflection plates is another 
set of two plates. These are the ver- 
tical deflection plates. Here are ap- 
plied the waves we wish to reproduce 
on the screen. Thus, as the beam is 
moved along (by the horizontal deflec- 
tion voltage), it is also moved up or 
down by the incoming voltage. When 
the voltage applied to the vertical 
plates increases (say), the beam 
moves up; when it decreases, the beam 
moves down. (The reverse action may 
occur. Of importance only is the fact 
that positive voltages swing the beam 
in one vertical direction and negative 
voltages swing it in the opposite di- 
rection.) In this way the shape of 
any wave applied to the vertical de- 
flection plates is traced out. 

It is perfectly possible to apply volt- 
ages directly to the deflection plates 

DuMont's Model 274 -A The Model 304 -A, a 5" 
5" oscilloscope unit. scope made by DuMont. 

themselves and this is sometimes done. 
However, in order to obtain any siz- 
able deflection of the beam, either 
straight across or up and down, a con- 
siderable amount of voltage is required. 
A much more flexible arrangement is 
achieved by inserting amplifiers be- 
tween the deflection plates and the 
applied voltages. Now, sizable beam 
deflection can be obtained with input 
voltages on the order of millivolts. 

In brief, then, the oscilloscope con- 
tains suitable amplifiers for the ver- 
tical and horizontal deflection volt- 
ages, a cathode -ray tube, a saw -tooth 
voltage generator, and a power sup- 
ply. This is the basic circuit. 

Oscilloscope Controls 
The oscilloscope shown in Fig. 1 

contains what might be termed an 

6 e V 

E I* 
lap 

DuMont's Model 292-a 3" 
instrument for servicing. 
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El-Tronic's 

Model 655 scope by Supreme. 

Supreme's Model 660 5" scope. 

average number of controls. The func- 
tions of the "Focus," "Intensity," and 
two centering controls are clearly in- 
dicated. In Fig. 1 they are the four top 
controls. They adjust easily and sel- 
dom cause trouble. 

The next three controls, "Sync," 
"Range Frequency," and "Sweep 
Range," are all associated with the 
saw -tooth generator contained in this 
instrument. The simplest of these 
three controls, and actually the one 
to be set first, is the "Sweep Range" 
control. In the "Off" position, this 
control turns the saw -tooth generator 
off and the beam appears as a pin 
point of light at the center of the 
screen. The beam should not be per- 
mitted to remain stationary at one 
point or it will burn the screen, with 
the result that in future use this spot 
may become insensitive and not pro- 
duce any light at all as the beam 
passes over it. 

Beyond the "Off" position, the 
"Sweep Range" switch selects the fre- 
quency range for the horizontal saw - 
tooth (or linear) sweep. The first posi- 
tion beyond "Off" is labeled "15 to 
75" cycles which means that the fre- 
quency of the saw -tooth deflection 
voltage produced will lie within this 

Model WBO-50 5" scope. 

Jackson's 5" unit, the Model CRO -2. 

Hickok's Model 670, a 5" unit. 
The Model 640, also by Hickok. 
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Supreme's 3" unit, Model 650. 

range. (The frequency of the saw - 
tooth wave tells you how many times 
a second the beam sweeps across the 
screen from left to right and how 
many times it retraces. For example, 
a 60 -cycle saw -tooth wave will move 
the beam 60 times per second from 
left to right and 60 times from right 
to left on retrace.) The exact fre- 
quency generated within this range 
will be determined by the position of 
the "Range Frequency" control. This 
control is a potentiometer and at the 
low end of its range the saw -tooth 
frequency is at its lowest point for 
any position of the "Sweep Range" 
switch; at the other end (extreme 
clockwise position) of the "Range Fre- 
quency" control, the saw -tooth sweep- 
ing range is at the upper limit of its 
range. In the case of the 15 to 75 
cycle position, this would be 75 cycles 
(approximately). 

Sweeping ranges of this particular 
instrument (of Fig. 1) extend from 15 
cycles to 60,000 cycles, which is about 
average for most oscilloscopes. The 
upper frequency limit varies from 
30,000 cycles (30 kc.) in some instru- 
ments to a high of 100,000 or 150,000 
in others. The top figure of most 

(Continued on page 87) 

Fig. 2. Basic block diagram of an oscilloscope. 
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A PHOTOELECTRIC 

HEADLIGHT 

DIMMER 

By 

PETER J. VOGELGESANG 
Engineering Research Associates, Inc. 

PHOTOTUBES and photocells find 
almost limitless applications. They 
are used for everything from repro- 

ducing the sound track on motion pic- 
ture film to controlling smoke in large 
industrial plants. Almost every month 
one sees some new and ingenious de- 
vice designed around the singular 
properties of the phototube. 

The application of the phototube as 
a headlight dimmer, while probably 
not very new and certainly not in- 
genious, is novel and the possessor of 
such a device will have something to 
appeal to his mechanical sensibilities. 

The operation of this photoelectric 
headlight dimmer is very simple. Light 
from the headlights of an oncoming 
automobile strikes a phototube. The 
voltage change within the phototube 
is amplified by a two- stage, direct - 
current amplifier and the output of 
the amplifier actuates a sensitive re- 
lay. The sensitive relay, in turn, 
causes the headlights of one's own 
automobile to switch to the "low" 
position. 

At first thought, the practicability of 
such a device seems doubtful because 
the circuit may be affected not only by 
light from oncoming autos but also by 
light from street lights, building lights, 
and even the full moon. It would 
seem that the headlights of one's auto 
would be popping up and down like a 
jack -in- the -box. A number of char- 
acteristics of the circuit prevent this 
from happening. 

First, of course, the phototube is 
shielded to prevent incidental light 
from striking it. Only the light from 
in front of the auto will affect the de- 
vice. The combination of resistance 
and capacitance in the input of the 
amplifier causes the circuit to respond 
slowly to sudden changes of light in- 
tensity either from light to dark or 
dark to light. This eliminates the pos- 
sibility of the circuit "fluttering" or 
being actuated by passing autos and 
anything that might temporarily in- 
terrupt the light source. The bias on 
the first stage of the amplifier is 

J y, 1953 

Internal view of the head- 
light "dimmer." It is housed 
in an 8" x 6" x 4" box. 

Construction details on a battery- operated headlight 
dimmer which is activated by single Type 868 phototube. 

controlled by a potentiometer. This 
"threshold" control can be adjusted to 
compensate for any extraneous or re- 
sidual light source such as a full moon 
or the light from one's own headlights 
reflected off a snow- covered highway. 
It also provides a means of adjusting 
the range or distance at which the 
headlights of oncoming autos will ac- 
tuate the circuit. Like any armature 
relay, more current is required to 
close the sensitive relay than is re- 
quired to keep it closed. In the cir- 
cuit, once the headlights have been 
dimmed by a given intensity of light, 
much less light is needed to keep them 
dimmed. This eliminates the possibil- 
ity of one's headlights reverting to the 
"high" position when the driver of an 
oncoming auto dims his lights. 

The entire operation of this device 
is based upon the idea that if there is 
enough light to actuate the circuit, 

Complete schematic diagram and parts list 

there is enough light to see the road 
without the help of the "high" lights. 

The circuit of the device is simplici- 
ty itself. An 868 gas phototube sup- 
plies the light sensitive element and a 
twin- triode 12AT7 vacuum tube is 
used as the two- stage, direct- current 
amplifier. The anode voltage for the 
phototube and the plate voltage for 
the triodes is supplied by two 90 volt 
"B" batteries. The grid bias for each 
triode is supplied by two separate 6 
volt "C" batteries each made of four 
little penlight cells connected in se- 
ries. The heater voltage is taken 
from the auto battery and is used as 
a safety precaution. A triple -pole, 
single -throw switch opens the heater 
circuit and the plate and bias circuits 
of the first stage of the amplifier when 
the unit is not in use. It is not neces- 
sary to open the plate circuit of the 

(Continued on page 110) 

covering the phototube headlight dimmer. 

VI 2 86 V2o I/2 12AT 7 

6V 

4 

*I IIII 
90V 6,1 

R1 -10 megohm, 1/2 r. res. 
R_- 100,000 ohm pot. 
R,. 1,- 500.000 ohm, V2 r. res. 

C -.01 old . 200 ,. cond. 
RL,- 10.000 ohm plate slay. ,.p.d.t. sw. 

SI 

-41111 
90V 

. .HIGR BEAM 

{ 

L0+ BEAM 

R LI 

FI 

(Leech Type #1032) 
5, -3 p.,.t. switch 
F, -1 amp. fuse (Type 3AG) 
V, -R68 tube V,-12,1r tube 

TO H AUTO 
BATTERY 
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U.H.F. 

Walsco's "Reflecto-Fan" (left) and "Corner Reflector" (right) antennas 
for u.h.f. reception. They were recently field- tested in Portland. Oregon. 

ANTENNAS 

Fig. 1. A "TACO" 
cylindrical parabolic reflector. 

IN THE preceding article we exam- 
ined in detail such u.h.f. antennas 
as fan dipoles, stacked "V's," rhom- 

bics, yagis, plus other arrays which at 
present find application at v.h.f. but 
which can also be employed at u.h.f. 
with suitable size modifications. 

Continuing our study of u.h.f. ar- 
rays, let us consider those antennas 
which owe their sharp directivity and 
high gain to their reflectors. 

The addition of a reflector to an an- 
tenna serves several purposes. First, it 
reduces or substantially eliminates re- 
ception of any signals approaching the 
array from the reflector side. This 
converts a bi- directional antenna into 
one which can receive signals from es- 
sentially one direction only. Secondly, 
it increases the gain of the array in 
the remaining direction. 

In v.h.f. applications, there is usu- 
ally only one reflector employed and 
this is frequently a single rod, or, at 
most, two or three rods, positioned 
about .15 to .25 wavelength behind the 
receiving element. While these rods do 
serve to reduce signal reception from 
the rear, they are far from being to- 
tally effective. A more efficient reflec- 
tor would be one constructed of a solid 
metallic sheet (or a wire mesh of sim- 
ilar size) placed behind the antenna. 
At v.h.f. frequencies, antenna dimen- 
sions are such that use of a sheet re- 
flector would cause the array to be- 
come bulky and frequently difficult to 
erect. However, at u.h.f. frequencies, 
the dimensions are sufficiently reduced 
so that sheet reflectors are entirely 
feasible. Mesh screens serve as well 
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Institute 

Part 2. An analysis of u.h.f. antennas using reflectors. 

Several arrays of unconventional shapes are also covered. 

,ts solid metallic sheets. The fact that 
t here are openings in the screen does 
not materially affect its performance 
as a reflector as long as the openings 
are on the order of .2 of a wavelength 
or less. Dimensions of the reflector 
are not critical but the edges should 
extend for a short distance beyond the 
dipole elements. 

In common use, too, are parallel 
bars as reflectors in place of a mesh. 
The same considerations of small 
spacing apply here, also. 

Two stacked dipoles with a sheet 
reflector made of a series of rods are 
shown in Fig. 6. The dipoles in this 
instance are broader than conventional 
rods and this is done purposely to ex- 
tend the bandpass of the array and to 
keep the input impedance more uni- 
form over the range of frequencies to 
be received. The antenna shown was 
designed for v.h.f. use and within this 
region the reflector screen is 8 feet 
across. The same array, dimensioned 
for the u.h.f. band, could be reduced 
considerably. 

Parabolic Reflectors. Parabolic re- 
flectors are not at all new. For many 
years, before anyone thought of using 
them for the concentration of radio 
waves, they were employed for light 
beams. Their concentrating action is 
due to the shape of the reflecting sur- 
face and the fact that, for reflection, 
the incident and the reflected rays 
make equal angles with any line that 
is drawn perpendicular to the surface 
at the point of reflection. To under- 
stand this, refer to Fig. 3A. Here we 
have the ray AB hitting the parabolic 
surface at point A. Let the line NA 
be perpendicular to the parabola at 
Point A. Then, for reflection, angle 
a must equal angle 0. It will be found 
that the reflected ray AC will pass 

through the focal point F. Further- 
more, it can be shown that all rays 
parallel to the main axis reaching the 
parabolic surface will likewise meet at 
point F. Going the other way, rays 
starting from F will strike the para- 
bolic surface and travel outward in 
parallel lines, as in Fig. 3B. Spherical 
surfaces do not possess this property. 
The parabolic reflector may be used 
either to concentrate a set of rays 
coming toward it or to produce a 
group of parallel rays for transmis- 
sion. In ultra -high frequency commu- 
nication, both are desirable. 

It should be noted that the concen- 
trating action or focusing occurs only 
when the rays arrive at the reflector 
along lines parallel to its main axis. 
For all other angles of incidence, the 
rays do not pass through the focal 
point F. The reader might think this 
would impose a limitation on the unit, 
but experience has shown that radio 
waves coming from points as close as 
3 or 4 miles away arrive essentially 
as parallel rays. At greater distances 
the effect is even more positive. 

For reception or transmission, the 
antenna is placed at the focal point, F. 
In order to achieve the proper focus- 
ing action, the antenna must be kept 
as small as possible. For this reason, 
only simple antennas are used. 

The radiation beam of a parabolic 
reflector (known also as a rotational 
parabola or a paraboloid) is circular. 
See Fig. 5. This means that the height 
of the beam in the vertical plane is 
the same as the width of the beam in 
the horizontal plane. It does not mean, 
however, that the energy is being ra- 
diated to all points about the para- 
bolic reflector. The energy is concen- 
trated into a beam, like the light from 
a flashlight, and projected in the di- 
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rection that the reflector is facing. 
The ability of a parabolic reflector 

to concentrate energy into a narrow 
beam is due to its ability to take the 
spherical waves which are radiated by 
a dipole placed at its focus, and con- 
vert this energy into a plane wave. 
(For the purposes of explanation, it is 
easier to consider many of these an- 
tennas from the standpoint of trans- 
mission rather than reception. How- 
ever, whatever is stated for one use is 
just as true for the other.) Now, en- 
ergy radiated into space will travel in 
a direction perpendicular to its wave 
front. If we have a plane wave, such 
as shown in Fig. 2A, then the energy 
will travel forward in a straight line, 
because this is the only direction 
which is perpendicular to the wave 
front. The energy will have no tend- 

' ency to spread out because all sections 
of the wave front, being in the same 
plane, will move forward in the same 
direction. When the wave front is 
spherical all sections of the wave front 
will move in a direction perpendicular 
to the wave front, similar to the plane 
wave. However, since the wave front 
surface is curved, perpendiculars 
drawn to various points of the wave 
will not all be parallel to each other. 
See Fig. 2B. As a result, this energy 
will spread out as it travels producing 
a radiation pattern which is not as 
sharp or directive as that obtained 
with a parabolic reflector. 

As a general rule, then, the direc- 
tivity of any radiating system depends 
upon its ability to convert whatever 
energy it receives into a plane wave. 

In order for a parabolic reflector to 
produce a plane wave, its shape must 
be truly parabolic in all directions, the 
antenna must be placed precisely at 
the focal point, and the dimensions of 
the antenna made small in compari- 
son to the dimensions of the parabolic 
"dish." If any of these conditions are 
not adhered to, the radiation pattern 
does not remain circular and the radi- 
ated wave front begins to curve. This 
causes the beam width to increase and 
energy is radiated off to the sides 
through the establishment of minor 
lobes. Parabolic reflectors, when care- 
fully constructed, are capable of pro- 
viding appreciable gains over that ob- 
tainable from a simple dipole alone. 

It is possible to use sections of a 
parabolic reflector instead of an en- 
tire paraboloid. The cylindrical para- 
bolic reflector shown in Fig. 1 can 
provide a gain of 8 db over a resonant 
dipole. The vertical directivity is sharp 
but the horizontal directivity is some- 
what broad. Where high gain is de- 
sired and the ghost problem is not 
serious, this array will produce excel- 
lent results. Also, the reduction in size 
from a full paraboloid permits the 
unit to be built more economically. 

The Corner Reflector. Instead of us- 
ing curved surfaces as reflectors, it is 
possible to use two flat surfaces which 
are so placed as to intersect each 
other at some angle, forming a corner. 
This type of reflector, shown in Fig. 
4, is known as a "corner reflector" 
January, 1953 

antenna. The driven element, usually 
a dipole antenna, is placed at the cen- 
ter of this corner angle and at some 
distance from the vertex of the angle. 
Fig. 4 shows the antenna as it is used 
for the reception of horizontally polar- 
ized waves. By turning the system on 
its side, vertically polarized waves 
could be received as well. The two 
reflecting sides may form any angle 
up to the limiting value of 180 °, in 
which position they become a flat sur- 
face. 

The response pattern of this array 
depends not only on the corner angle 
but also on the distance between the 
antenna and the vertex of the reflec- 
tor corner. When this distance is rel- 
atively large (large compared to the 
wavelength used) a pattern contain- 
ing more than one main lobe is ob- 
tained as shown in Fig. 7. Moving the 
antenna in too close will affect the 
vertical response of the array and 

make it more susceptible to ground 
reflected signals. Since neither of the 
foregoing conditions is desirable, the 
exact positioning of the dipole must 
be carefully controlled. 

The corner angle in the commercial 
array of Fig. 4 is 90° and a similar 
bend is placed in the dipole. The re- 
flector bar spacing is .2 of a wave- 
length or less at the highest frequency 
at which the array is to be used. Gain 
over the entire u.h.f. -TV band is high, 
ranging from about 7 db at 500 mc. to 
13 db at 900 mc. The wide bandwidth 
and good gain of this array make it 
very attractive for weak signal areas. 

Horn Antennas. With the shift of 
commercial television broadcasting to 
the ultra -high frequencies, we ap- 
proach the region where horn anten- 
nas, which are so widely employed in 
radar, become feasible for TV. Here, 
again, size is the only restricting fac- 
tor and only in the u.h.f. region do 

A . 
Fig. 2. A plane wave (A) tends to trav- 
el in a straight line, maintaining a 
close concentration of energy. A spheri- 
cal wave (B) tends to spread out. 

A 

N 

A, (A) 
PARABOLIC REFLECTOR 

A 
í r r/ 
f 

ta) 

Fig. 3. (A) Action of a parabolic 
reflector in concentrating all parallel 
rays at its focus, F. (B) Rays originat- 
ing at the focal point. F. leave the 
parabolic surface in parallel rays. 

Fig. 6. A v.h.f. array using a reflec- 
tor screen. Such reflectors are more 
common in u.h.f. region than v.h.f. band. 

Fig. 4. An RCA corne reflector using 
a fan dipole. See text for description. 

Fig. 5. The radiation beam of a para- 
bolic reflector is circular as shown. 

Fig. 7. When distance between the di- 
pole and corner reflector is too large. 
more than one lobe will appear. 
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Fig. 8. (A) Two parallel- connected quarter - 
wave stubs. (B) A simple slot antenna. (C) 
A commercial slot antenna for u.h.f. TV. 

these units become small enough to 
assume reasonable proportions. 

A horn antenna can be considered 
as an outgrowth of a wave guide. 
Wave guides are very efficient hollow 
transmission lines which are exten- 
sively employed in ultra- high -frequen- 
cy circuits to conduct energy from one 
point to another. If it is desired to 
transmit this energy into free space, 
the ends of the wave guide are flared 
out. See Fig. 10. 

By flaring the ends, the energy trav- 
eling along the guide will gradually 
move from the guide to open space 
with a minimum of reflection back 
into the wave guide. In a sense, then, 
the flaring serves as an impedance 
match between the guide and the sur- 

rounding space into which the energy 
is transmitted. By the same token, 
any energy which is received is grad- 
ually conducted through the narrow- 
ing horn until it reaches the wave 
guide. 

Horns and wave guides may either 
be rectangular or circular in shape. 
Of immediate interest is the rectan- 
gular horn. With several modifica- 
tions, this can be made into an effec- 
tive TV antenna. Rectangular horns 
contain four sides, but since horizon- 
tally polarized waves are used in TV 
transmission, both top and bottom 
sides of the horn can be removed. Sec- 
ondly, since transmission lines rather 
than wave guides are used to conduct 
the energy from the antenna to the 
receiver, we can remove the wave 
guide and substitute the conventional 
300 -ohm twin -lead. See Fig. 9. Now, 
all we need do to transform this into 
a practical device is to use a fine mesh 
wire screen in place of the two re- 
maining solid metal sides. 

From the difference in shape of the 
modified horn antenna, the reader may 
suspect that the method of computing 
its dimensions will also differ from 
other antennas. For the horn shown 
in Fig. 9, the height and width (or 
vertical side separation distance) di- 
mensions are given by the formula: 

Hr = W, = 1/z 

and B, = IFa X (when 9 = 60 °) 
where X, is the lowest wavelength 
which it is desired to receive with this 

I Homan. D. O.: "Horn Antennas for Tele. 
vision," Eleetronies. October, 1951. 

s Kraus. John D.: "Antennas." Published by 
the McGraw -Hill Book Company, New York. 
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POLARIZED 
WAVE FRONT 
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WIRE MESH 

Fig. 9. A horn antenna which is 
suitable for television reception. 

WAVE GUIDE 

Fig. 10. By flaring out 
ends of a wave guide, 
energy can be transmit- 
ted or received with lit- 
tle loss due to reflection. 

Fig. 12. Response pattern of horn an- 
tenna. Note how small back lobes are. 

Fig. 11. Gain curve of a horn antenna. 
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horn. Thus, if the lowest signal to be 
received is taken as 61 megacycles, 
ri' a, is found equal to 8 feet, using 
the wavelength formula: 

984 
X f(mc.) 

984 
X 

61 
X = 16 ft. approx. 

and: X/2 = 8 ft. 

Now, of course, 8 feet represents a 
considerable height and width across 
the mouth of the horn in spite of the 
fact that the two sides taper down to 
a narrow opening at the transmission 
line end. However, 61 mc. is a fairly 
low frequency for which to be using 
a horn antenna. In the u.h.f. band the 
dimensions would be reduced consid- 
erably, for at 500 mc. they become 
about 1 foot by 1 foot across the 
mouth of the horn. 

In one 8 -foot model', the power gain 
of this horn over a half -wave dipole 
at 61 mc. was slightly more than 2 db. 
See Fig. 11. Note, however, how the 
db figure rises with frequency and at 
216 mc. it is greater than 14 db. The 
gain thus is seen to be considerable 
and it also possesses the desirable 
characteristic of rising with frequen- 
cy. In addition, this array possesses a 
fairly sharp directive pattern as shown 
in Fig. 12. Reception of signals from 
the rear of the structure is on the or- 
der of 1 per -cent. 

Examination of the gain curve in 
Fig. 11 reveals how rapidly the gain 
decreases as the cut -off frequency is 
approached. This type of behavior is 
typical of horn type structures and it 
means that if appreciable gain is de- 
sired at a certain frequency and be- 
yond, that the cut -off frequency be 
chosen well below this point. 

The gain of a horn is also dependent 
upon the flare angle of the horn. This 
is the angle 9 (in Fig. 9) which the 
horn sides make with each other as 
they approach the apex where the 
transmission line is located. Flare an- 
gles between 40° and 60° are most 
common. For each length of a side 
there is one angle which will give 
best results. In general, as the length 
increases, the optimum angle needed 
becomes smaller. In the 8 -foot horn 
discussed, a 60 degree flare angle was 
employed. This is a good compromise 
for the 1/z X dimensions given in the 
formulas. 

Other Antennas 

It would be difficult to attempt to 
describe all of the queer shapes and 
configurations which u.h.f. antennas 
can take. Already covered are those 
which will probably be most popular. 
However, before we leave this subject, 
it may be of interest to examine brief- 
ly several additional antennas which 
have been used for u.h.f. reception. 

A. Slot Antenna.2 When two reso- 
nant quarter -wave stubs are con - 

(Continued on page 127) 
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0 HE "TWO -METER MASTER" 

By ROB WAGNER, W6WGD 
R.F. Lab, Dalmo- Victor Co. 

WORKING two -meter DX with low 
power seems to be dependent upon 
several factors: one, a good loca- 

tion; two, an efficient antenna; and 
three, well designed equipment. Be- 
fore describing a miniature eight -tube 
transmitter of broadcast quality which 
inexpensively fulfills the third require- 
ment, let's compare two hypothetical 
two -meter stations and their DX logs: 

At station Number One, we find its 
operator chatting away with Far 
Acres, which location measures two 
hundred and sixteen airline miles from 
the operating table. The signal re- 
port, umpteen db above S9, is due, in 
part, to six feet of rack and panel, suf- 
ficient in size to house a full gallon on 
one of the lower bands, running some 
portion of a kilowatt input on two 
meters. By comparison with station 
Number Two, the cost of this elec- 
tronic machinery is phenomenal. 

Operator Number Two has a much 
smaller version of the foregoing in- 
stallation; the pleasures of "high" 
power are denied him, for THIS fel- 
low has to buy bread, beans, and baby 
shoes. His interest lies in obtaining 
the most power output from the least 
dollar input, applying thereto audio 
sidebands of sufficient magnitude to be 
heard in DX -land with good readabil- 
ity. His signal report at Far Acres 
sounds less than umpteen db over S9, 
but his QSO "Enjoyability Quotient" 
seems just as high as that of station 
Number One, while his saving in beans 
and baby shoes is considerable. The 
higher input may result in more con- 
sistent DX averages, but Two main- 
tains a fairly good score considering 
the difference in light bills. 

For those who fall into the "Num- 
ber Two" category, the following 
transmitter should be of interest. 

The r.f. section uses an 8 mc. crus- 
tal, a pair of 5763's and an 832A to 
arrive at 144 mc.; a second 832A 
functions as the class C final. oper- 
ating at 18 to 21 watts input. A single 
12AU7 delivering class B modulation, 
12AT7 cathode -follower driver, 12AT7 
amplifier, and a 12AX7 cascaded for 
two stages of speech amplification 
comprise the miniature modulator. 
Designed for use with a crystal mike, 
the quantity and quality of available 
audio will elicit bouquets from those 
claiming a hi -fi ear! 

During the course of this article, 
emphasis has been placed upon grid - 
drive, that elusive quantity so often 
found lacking in two -meter transmit - 
January, 1953 

Fig. 1. Over -all view of the compact two meter transmitter. 

Good efficiency, hi-fi audio, and compact size are features 

of this low -power 144 mc. transmitter for ham and CD use. 

tens. Without adequate drive, modu- 
lation linearity is non -existent, anodes 
tend to become illuminated, while effi- 
ciency drops to the point of no return. 

After several types of circuits were 
tried, the "Two -Meter Master" evolved 
into its present design, one which has 
shown its merit by delivering maxi- 
mum miles per dollar input. 

The r.f. section begins with an elec- 
tron- coupled crystal oscillator using a 
5763 pentode with output at 16 mc. A 
dual- triode overtone oscillator was 
tried and rejected, as its 24 and 72 mc. 
frequencies proved incompatible with 
certain TV receivers. (Secondly, its 
power output was found to be too 

little to provide the "more than just 
enough" grid drive required in all 
stages of the transmitter.) 

The schematic diagram, Fig. 3, 
shows an 8 mc. crystal in a modified 
Pierce circuit, employing the screen 
grid of the 5763 as the anode of a 
triode oscillator. The electron -coupled 
plate circuit tunes to the crystal's sec- 
ond harmonic by means of L,, a minia- 
ture iron -slug tuned coil, through 
which flows 300 volts of d.c. plate po- 
tential. 

A 5763 pentode operating as the 
first tripler to 48 mc. receives approxi- 
mately three milliamperes of grid drive 
by means of its capacity coupling 

Fig. 2. Bottom view of unit showing modulator wiring. Tube sockets and driver 
transformer mount on the aluminum breadboard, inverted to show wiring technique. 
Breadboard connections are made through flexible cable of sufficient length to al- 
low removal of unit for easy maintenance. Note the shielded wires running from 
speech input terminals to microphone connector and gain control, shown mounted 
on rear of front panel. Power input plug is mounted at extreme left end of case. 
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L2 48MC. 
LINK 

Ií2832 
V3a 

1/2832 
V4a 

144MC. JI 

OUTPUT 

1RI 
CRYSTAL 

AMC. 

C6 

C7 
IC17 

1/2 

V4b 

R,- 56,000 ohm, V2 r. res. R- 12.500 ohm, 15 r. rireround res. 
R,,- 700.000 ohm, 1 r. res. 
Rs- 22,500 ohm, I r res. 
R. R- 25.000 ohm, 25r rireround res. 
14- 33,000 ohm. 1 r res. 
R,, -250 ohm, I r, res. 
C,, Cs. C. C;, Co. C,,. Cu, Cu. C,. -.001 µ1d. 

disc cond. (Centralab "Hi -Kap ") 
C,-10 µí1d. ceramic cond. (Erie) 
Cc -100 µµtd. ceramic cond. (Erie) 

CIB 
VI 

R5 

B- 6.3V.A.C. 

MI 

CI3 

F 
0-IOMA. R7 

V 
If30OV.0.0. +300V.MODULATED 

C1-APC air trimmer (remove all but 3 plates 
C. -3.30 µµ1d. postage -stamp trimmer 
Cta -5.5 µµid. midget var. 8 -plate cond. (E. F. 

Johnson Co.) 
C, -3 -plate butterfly tond. (see text) 
Cu. C,e. C, -001 µ1d. feedthrough cond. 

(Centrelab FT -1000) 
RFC, -2.5 thy. r.$. choke 
RFC., R£C, -24 5. #28 en. on Va" dia. form 
L, -17 t. #28 en. on Vs" dia. iron -slug form 

(Cambridge Thermionic) 

L., Ls-8 t. # 6 en.. ,j2" i.d. (B & W "Min - 
iductor") 

Ls, Le-6 t. # 4 en., Vg" i.d. (see text) 
Lg -6 t. #18 solid hookup rire (see text) 
1,-See text 
Link -1 t. each end #78 solid hookup rire 
M, -0 -I0 ma. d.c. meter 
M.r -0.100 me. d.c. meter 
Crystal -8 me. aystal 
V,. V. -5763 tube 
Vs,. V, -83221 tube 

Fig. 3. Schematic diagram of the r.f. section of the 144 mc. transmitter. See Fig. 7 for the modulator schematic. 

Fig. 4. Bottom view of r.f. unit. The crystal socket, with oscillator plate coil L, 

above, is at the extreme right. C.. the APC air padder with L, mounted across 
its terminals, appears at bottom right. C. and L, are shown mounted on tube socket. 
which also supports the oscillator r.f. choke, RFC,. Screen resistors R., and R: 
are bolted together, supported by connections to the power plug and tube socket. 
R. mounts with a bracket adjacent to the power plug. Note home -made meter shunts. 

Fig. S. Top view of the r.f. unit. The 5763 oscillator tube appears top left. with 
the 5763 first tripler following the crystal. C,,. and L the plug -in tank circuit, is 
shown coupled to L. the final amplifier grid coil. The amplifier's neutralizing 
wires are visible across the back of tube socket. The final amplifier plate circuit, 
shown with antenna link fully coupled, is clearly shown, including the method of 
connection to the 832A plate terminals. Oscillator output is tuned with the slug 
screw, visible above the crystal at the extreme top left. Screwdriver setting of 
C.. the 48 mc. plate condenser, is made through small hole on left front panel. 
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(CO to the oscillator plate coil. The 
tripler plate circuit tunes with Cr, an 
APC air trimmer cut down to three 
plates, and L,, an eight -turn B & W 
"Miniductor" soldered directly to C. 

Mounting of components is shown 
in Fig. 4. R, provides grid bias, and 
250 volts of screen potential comes 
from the junction of RFC, and R, at 
the oscillator screen supply point. The 
48 mc. 5763, operating at a plate po- 
tential of 300 -325 volts, supplies 2.5 
ma. of grid drive to the following 
stage. 

5763's were chosen for the first two 
stages because of their excellent fre- 
quency- multiplying characteristics and 
power handling capabilities; the sec- 
ond tripler utilizes an 832A for several 
other reasons. The tube, one of the 
few available which makes an effec- 
tive push -pull tripler to the v.h.f. 
spectrum, operates efficiently with a 
minimum of grid drive, providing suf- 
ficient output without running to in- 
candescence of both anodes and pock- 
etbook. Use of the 832A, operating 
well under its maximum ratings 
(rather than smaller tubes dissipating 
their maximum power), has proved its 
worth during many long rag- chews. 
Remember -a locomotive can't be 
pulled by a team of white mice, even 
though the driver uses a big whip! 

The second tripler link -couples to 
its driver stage to afford selectivity 
against harmonics (watch that TVI!) 
and optimum coupling, resulting in a 
better power transfer than was forth- 
coming from capacity coupling. (NOT 
recommended!) Unity coupling could 
not be used at this stage due to physi- 
cal placement of components. To con- 
serve space, the 832A grid circuit 
resonates with C., a "garden- variety" 
postage stamp trimmer, and a B c W 
"Miniductor" (L,) of eight turns sol- 
dered directly to the socket's grid 
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pins. A twisted length of solid in- 
sulated hookup wire provides link 
coupling between both tripiers. A one 
turn link to the plate circuit of the 
first tripler fits snugly inside the 
"cold" end of L2, while the link's op- 
posite end forms a single turn around 
the outside center of the 832A grid 
coil, L. Details are shown in Fig. 4. 

Connected between the center of L3 
and ground, R. provides grid bias for 
the 832A; the use of an alternate cir- 
cuit requiring separate bias resistors 
to avoid center tapping the coil proved 
unnecessary. Voltage dropping resistor 
R. from the 300 volt plate supply de- 
livers screen potential to the tube, 
which measures approximately 250 
volts d.c. 

The second tripler's tank circuit ap- 
pears somewhat unusual. A small in- 
ductance (L,) and tuning condenser 
(C,n), soldered to a pair of miniature 
Fahnestock clips, serve to "plug on" 
the tank circuit atop the tube at its 
plate connectors. This not only con- 
serves space, but results in the short- 
est leads at this point. In addition, it 
places the tripler plate tank imme- 
diately adjacent to the final ampli- 
fier's grid connections at the tube 
socket. Note the tank condenser, C,0, 
is a midget air padder having eight 
plates (approximately 5.5 µµfd. capac- 
ity). An air condenser is recommend- 
ed rather than postage -stamp or ro- 
tary ceramic trimmers, since the 832A 
attains a high operating temperature 
at its top, resulting in frequency drift 
if a temperature- sensitive condenser 
is used. 

The 832A final amplifier receives its 
drive from the second tripler plate coil 
by means of unity coupling. Capacity 
and link coupling were tried but were 
discarded in favor of this method, as 
unity coupling offers an optimum im- 
pedance match between circuits and 
provides maximum grid drive to the 
final. Unity coupling requires no re- 
tuning when changing frequency, be- 
ing broadly resonant by virtue of its 
relatively high impedance at 1.44 mc. 
This coupling must be carefully ad- 
justed during tuneup; maximum cou- 
pling does not mean maximum drive! 
L,, six turns of insulated solid hookup 
wire, solders directly to the grid pins 
of the final amplifier's tube socket. 
The grid coil interlaces about half way 
into the turns of L,, and a point of 
mutual inductance will be found where 
maximum drive occurs. Approximate- 
ly four milliamperes of drive appears 
at the final grid meter, more than is 
required for the 832A operating under 
these conditions. However, in this 
case subtraction is preferable to addi- 
tion, thus reduction of drive to its 
proper value of 2.4 ma. may be accom- 
plished by slight decoupling of L,. 

The final amplifier plate circuit dif- 
fers from the preceding stages, being 
tuned with a balanced split- stator con- 
denser, C,,. For maximum efficiency, 
long lines should have been used, but 
space would not allow. The amount 
of plate efficiency sacrificed by em- 
ploying a tank circuit appears to be 
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Fig. 6. Rear view showing modulator construction. The 12AX7 speech amplifier tube. 
with C, and C, decoupling condensers, appears at the far right. From the "Ouncer" 
transformer straight left to the 10 -watt modulation transformer, assembly follows 
schematic layout. The binding post terminal "A" provides separate power input from 
the modulator to final amplifier. Power cables, etc.. are omitted to insure clarity. 

negligible in view of the satisfactory 
amounts of DX worked, in addition to 
having utilized a minimum of space in 
construction. 

The final tank condenser, C,3, evolved 
from a junk -box (SCR -522) butterfly 
condenser with all but two rotors and 
one stator plate removed to lower the 
capacity to approximately 15 µpfd. Both 
L, and L. are wound with 6 turns of 
#14 wire upon the shank of a %" 

drill, leaving a 1 /a" space at each coil's 
center. This construction facilitates 
center -tapping, also allowing insertion 
of the single -turn antenna link at the 
coil's center. C,2 provides mounting 
for a rectangular piece of polystyrene 
which supports a miniature coax con- 
nector. A single -turn antenna link 
fastens to the connector, providing r.f. 
output to a coaxially- linked antenna 
coupler. (Continued on page 143) 

Fig. 7. Complete schematic of the modulator unit. See Fig. 3 for r.!. section. 
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M, -0 -75 ma. d.c. meter 
V, -124X7 tube ( "Speech Amplifier ") 
V. ,-12ÁT7 tube ( "Power Amplifier ") 
V;, -12ÁT7 tube ( "Cathode Follower Driver ") 

"Hi. V, -12ÁU7 tube ( "Class B Modulator") 
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Fig. 1. Plastic reels of recorded tape can be demagnetized in 
a single operation by using unit described in this article. 

MAGNETIZER 

Details on a handy service tool which can be built from 

junk parts and used for various demagnetizing procedures. 

HANDY device around the serv- 
ice ice shop is a unit which can 
produce an a.c. magnetic field. 

This is useful on those occasions when 
it is necessary to demagnetize metal - 
sided picture tube s, tape recorder 
heads, and for other applications in- 
volving either a magnetizing or de- 
magnetizing process. 

One of the simplest means for con- 
structing such a unit is to utilize an 
old power transformer, as this elim- 
inates the necessity for coil winding. 
All the laminations are first removed 
as shown in Fig. 3. Make sure the 
power transformer has no internal 
shorts by checking with an ohmmeter. 
If some of the low voltage secondary 
windings are damaged, these can be 
unwound after lamination removal. The 
flat long sections are discarded, while 
the E- shaped sections are reinserted 
in the core in one direction as shown 
in Fig. 4A. The transformer cannot 
be used in that form, however, because 
the loose laminations will buzz and 
vibrate severely upon the application 
of a.c. to the primary of the trans- 
former. (If long leads extend from 
the secondary windings, they should 
be cut off flush with the core.) 

The unit can be placed in a wooden 
box or tin can as shown in Fig. 2 so 
that the open end of the unit is flush 
with the top of the wooden or tin con- 
tainer. A hole can be drilled in the 
closed end to accommodate the a.c. 
leads. Sealing wax can then be melted 
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over a slow heat and poured over the 
transformer. Pour the sealing wax 
until it rises to the level of the trans- 
former core top. Excess can be 
trimmed off with a hot knife. The 
unit should then be set aside to cool. 

A wooden section or a disc cut from 
a plastic sheet can be mounted on the 
closed end with stand -off tubular sup- 
ports. A push- button is used so the 
current to the primary winding can be 
turned on and off at will. (See Fig. 
1.) 

The container can be painted any 
color to suit, and a section of felt 
should be cemented to the exposed 
sealing wax using Miracle cement or 
other similar adhesive. The felt is 
necessary to prevent chatter which 
is set up by the magnetic field when 
the unit is brought near the object. 

Fig. 2. Over -all view of the demagnetiz- 
er. It is constructed from junk box parts. 

By 

MATTHEW MANDL 
Author. "Mandl "s Television Servicing" 

After the switch has been wired to 
one of the leads of the transformer 
primary, a line cord is attached for 
six feet or more, depending on how 
far away from the a.c. plug the unit 
is to be used. Fig. 4B shows the sche- 
matic of the completed unit. 

Typical Uses 

Demagnetizing Metal Picture Tubes: 
If the metal side of a picture tube has 
been brought into contact with a per- 
manent magnet, a portion of the metal 
will retain magnetism and influence 
the picture beam. As the picture 
beam travels through the tube it is 
bent out of its true path by the field 
produced by the magnetized portion. 
Thus, during the sweep of the beam 
its linearity will be affected each time 
it comes into the area of the magnetic 
field. Thus, one corner or portion of 
the picture can become severely dis- 
torted by the presence of the magnet- 
ized portion of the picture tube as 
shown in Fig. 5. This distortion will 
be present at all times and cannot be 
eliminated by adjustments of the line- 
arity or other controls. (This is dif- 
ferent from the corner shadow effect 
produced when the electron beam 
strikes the neck of the picture tube 
internally. In such an instance a por- 
tion of the picture is blotted out, while 
with a magnetized cone the entire pic- 
ture is present but bent out of shape 
in one section.) 

The demagnetizer can be used to 
remove the magnetism lodged in one 
section of the picture tube by use 
of the magnetic field produced. Inas- 
much as the a.c. field generated is 
very strong, however, several precau- 
tions must be observed. Do not, for 
instance, depress the button and then 
bring the demagnetizer near the metal 
side. The force of the magnetic pull 
will be so strong that the demagnetiz- 
er will be drawn abruptly to the side 
of the picture tube with a severe jar. 
Instead, place the unit over the por- 
tion of the picture tube which is mag- 
netized and depress the button while 
the felt end of the demagnetizer is 
resting against the tube side as illus- 
trated in Fig. 4C. With the button 
depressed, the demagnetizer is moved 
in a rotary fashion around the sus- 
pected area and then removed while 
the switch is still closed. 

As with the precautions mentioned 
later for demagnetizing recording 
heads, care must be taken not to re- 
lease the switch while the magnetic 
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field is influencing the metal side of 
the picture tube. If the switch is re- 
leased, the collapsing field will severe- 
ly magnetize the picture tube side in- 
stead of demagnetizing it. Make sure 
the switch is depressed and remove 
the unit beyond the point where its 
field influences the picture tube. Re- 
check by turning the receiver on to 
see if the distortion is present. Make 
sure that improperly adjusted line- 
arity controls or corner shadows are 
not giving symptoms of magnetism. 

If the area has not been freed of 
magnetism, the a.c. field can be re- 
applied and the entire unit moved all 
around the tube to make sure all areas 
are demagnetized. Keep the button 
depressed and remove the unit with 
the switch closed. If desired, a small 
pocket compass can be used initially 
to determine the exact whereabouts of 
the magnetized portion. 

Erasing- Recording Heads: After a 
tape recorder has been used for a 
while the recording and erasing heads 
have a tendency to become magnet- 
ized. This decreases the efficiency of 
recording and introduces some element 
of distortion in the recorded sound. 
For this reason it is good practice to 
subject both the recording and erase 
heads to an a.c. field to obliterate 
the magnetism which they have ac- 
cumulated. This, of course, does not 
apply to permanent magnet erase 
heads. 

To do this, remove the tape reel 
from the machine because if the reel 
has recorded information, portions of 
it will be erased by the presence of 
the magnetic field of the demagnetiz- 
er. After the reel has been removed 
from the machine the demagnetizer is 
brought near the recording and erase 
heads and the button depressed. Bring 
the demagnetizer as close as possible 
to the recording and the erase heads. 
Leave the unit in position for a few 
seconds and remove while the button 
is depressed. If the button is released 
while the unit is close to the record- 
ing and erasing heads, it will mag- 
netize rather than demagnetize them. 
For this reason it is essential that the 
a.c. magnetic field be maintained by 
keeping the button depressed while 
moving the demagnetizer a couple of 
feet away from the heads. 

Erasing Magnetic Recording Tape: 
The erase heads of tape recorders are 
often unable to cleanly obliterate over - 
modulated recordings. On playback 
the old recording is then heard faintly 
through the new recording. To avoid 
this, the demagnetizer can be used to 
erase the entire reel of tape at one 
time. To do this the reel of tape is 
removed from the machine and placed 
on a wooden bench. The magnetizer 
unit is then placed on the reel and the 
button is pressed to generate the mag- 
netic field. The demagnetizer unit is 
then moved in a circular fashion all 
around the reel. With the button de- 
pressed the reel is turned over and 
also treated on the reverse side. The 
reel is then ready for re -use with com- 
plete erasure. Because this is an a.c. 
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field, the erasure is clean and does 
not leave a noise background such 
as is produced when using a magnet. 
To assure a.c. erasure the button 
should be kept depressed while the 
unit is taken away from the reel. 
Alternating current signal energy in 
the form of hum will not be induced 
into the reel because it is not applied 
while the tape is moving through a 
recording head. Instead, the a.c. field 
is applied over the entire surface area 
at one time for erasure purposes. 

The button should not be kept in a 
depressed condition for more than sev- 
eral minutes, because the absence of 
the rectangular small lamination sec- 
tions has decreased the core area of 
the transformer. This decreases per- 
meability and has the same effect as 
reducing inductance. For this reason 
the inductive reactance (opposition to 
a.c. flow) has been reduced and great- 
er currents flow than would normal- 
ly be the case. For this reason the 
core and laminations will start to heat 
up after a few minutes and may re- 
melt the sealing wax. However, as 
only a few seconds are required for 
erasure, there is no necessity for 
keeping the button depressed for ex- 
tended periods. 

The unit is effective on tape which 
is on a plastic reel. When tape is on 
a metal reel the metal ribs act as a 
shield for the magnetic field and par- 
tial erasure results. Also when the 
coil is brought into proximity to a 
metal reel, severe vibrations and chat- 
ter will be set up in the metal sides 
of the reel. 

The reels should not be demagnet- 
ized while on the machine, because the 
metal panel will influence the erasure 
and clean erasure may not result. 

Magnetizing Servicing Tools: Screw- 
drivers, pliers, scissors, or other tools 
can be magnetized by this unit. A 
strong magnetism is induced in such 
objects by the fields generated by this 
device. In order to magnetize a screw- 
driver or other object, hold it against 
the felt face of the unit as shown in 
Fig. 6. Depress the switch for a few 
seconds and release the switch while 
the tool is held to the unit. Inasmuch 
as the collapsing magnetic field which 
is produced when the button is re- 
leased is of a single polarity, it will 
magnetize any metal tool capable of 
receiving magnetism. 

Demagnetizing Tools: If the occa- 

Fig. 5. Effect of magnetization on tele- 
vision pattern. Picture is distorted in 
the tube area which has been magnetized. 

Fig. 3. Disassembling the transformer used 
with unit. The "E" sections are retained. 

TRANSFORMER 
CORE 

LAMNATiONS REINSERTED 
IN ONE DIRECTION ONLY 

II? VAC PRIMARY 

I A) 

NDNG v 
PDSH- BUTTON 

SWITCH 

SECONDA ES 
UNUSED (o) 

METAL SIDED 
PICTURE TUBE 

r DEMAGNETIZER 
(REMOVE WHILE TURNED ON) 

(C) 

Fig. 4. (A) Correct method for reassem- 
bling transformer. See text. (B) Complete 
circuit diagram for demagnetizer. (C) Meth- 
od of using unit on metal -sided picture tube. 

sion should arise where a tool or other 
metal object is to be demagnetized it 
should be held to the face of the unit 
and the button depressed, and removed 
while the switch is still in a depressed 
condition. While the switch is closed, 
the field generated is a.c. in charac- 
ter. During this field, the object is 
removed from its influence and for this 
reason it will be rid of any residual 
magnetism which it contained. -1j1- 

Fig. 6. How the demagnetizer can be used 
to magnetize service tools. A slight vari- 
ation in operation permits this function. 
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AN AMPLIFIER 

FOR 

Fig. 1. Front view of the home- 
built amplifier. Parts required for 
its construction can be obtained 
for leas than twenty dollars. 

EVERAL times friends have asked 
me to build them an amplifier 
that sounded "good." When asked 

why they didn't buy one of the com- 
mercially available models, they 
quoted prices from the numerous bro- 
chures they had examined, and their 
plight was clear. An amplifier pur- 
chased across the counter will cost 
from forty dollars up, and there will 
be no guarantee of anything more 
than that the thing will make sounds. 

The "hi -fi" enthusiast apparently 
has to have either a well -lined pocket- 
book or a tin ear. Somewhere between 
these limits is a tolerable average of 
cost against fidelity; the amplifier de- 
scribed is one answer. Essentially, it is 
a compound of several amplifiers, all 
of which are excellent, but the com- 
mercial models have prices beyond the 
purses of the average music -lover 
with a yen for better sound than his 
conventional table radio -phono com- 
bination will produce. 

The amplifier is one which sounds 
well. All graphs aside, that is the 
final criterion for an audio amplifier; 
it must reproduce music or speech 
with a certain fidelity, allowing the 
individual character of the sounds to 
be heard. The design of this circuit 
has been thoroughly checked with an 
audio oscillator, harmonic analyzer, 
and square -wave generator, and the 
results may be seen in Fig. 4 and 
Table 1. As in all electronics the final 
circuit is a compromise, in this case 
between cost and quality of reproduc- 
tion. The response curve could easily 
have been extended to 100 kc., by 
quadrupling the price of the output 
transformer. Yet, when this amplifier 
was "a'iditioned" with three commer- 
cially- available amplifiers in the $50.00 
to $100.00 range, its performance corn- 
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$20. 
By ARNOLD J. GASSAN 

Construction details on a quality amplifier unit which 

is designed for those with a good ear but a flat purse. 

pared favorably. Essentially, the cir- 
cuitry is similar to the well known 
Williamson amplifier. 

The Inverter 

Starting at the beginning of the 
circuit, the inverter is a direct -cou- 
pled, split -load type, otherwise known 
as the cathodyne phase inverter., There 
are two principal advantages to this 
circuit: first, fidelity. In the general 
circuit shown in Fig. 2A, a portion of 
the voltage generated by V, is tapped 
off the voltage divider R,, R. and ap- 
plied to the grid of V:. This circuit is 
a commonly used type of inverter. In 
theory, only enough of the signal from 
V, is fed to the grid of V: to produce 
exactly the same signal amplitude at 
the plate of V. as exists at the plate 
of V,, and of course 180 degrees out - 
of -phase with the plate signal of V,. 
Unfortunately, the balance of output 
signals from this type of inverter will 
change each time the tubes V, or V: 
are changed. Because of the possi- 
bility of the two tubes being changed 
in opposite directions, i.e., V, being re- 
placed with a tube of higher gain than 

Fig. 2. (A) Circuit of a feedback-type in- 
verter. (B) The equivalent circuit of the 
voltage divider in the feedback path. 

the original, and V, with a lower gain 
tube, a difference in amplitude of sev- 
eral per -cent can occur. 

Just as important is that the RC 
circuit, C,, R, + R,, C:, R:, provides 
what is essentially a two- stage, high - 
pass RC filter, with the output of the 
first stage going to one -half of the 
push -pull circuit, and the output of 
the second stage to the other half of 
the push -pull circuit. The lower the 
frequencies involved, the more notice- 
able the phase shift distortion pro- 
duced by the characteristic. If a 
feedback loop around the inverter is 
employed, then at some frequency the 
out -of -phase components add alge- 
braically to produce more distortion 
than linearity and, in extreme cases, 
instability of the entire loop. The sec- 
ond advantage of the split -load in- 
verter over the type just discussed is 
that it is cheaper. A quick look at 
Fig. 3 will show that several resistors 
and a condenser which are indispen- 
sable to the older circuit, are not 
needed. 

In the inverter used in this ampli- 
fier (see Fig. 3) the effect of direct 
coupling appears: there are no RC 
circuits to introduce phase shift, and 
thus the response of the inverter itself 
is flat over a tremendous range. The 
advantages of the unbypassed cathode 
in the second half of the inverter are 
evident if one thinks of an unby- 
passed cathode load as a generator 
developing a degenerative signal and 
applying it to a control element of the 
tube. Thus, the split -load inverter 
may be looked upon as a conventional 
amplifier stage with large degenera- 
tion, and also as a cathode -follower 
amplifier. A mathematical analysis of 
the circuit indicates that the response 
of either output -the cathode load or 
plate load -is essentially linear within 
the limits of the tube itself, and flat 
well into the megacycles. There is 
only a small phase shift within the 
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inverter, approaching three or four 
degrees. 

The cathode load was chosen in the 
output side of the inverter by insert- 
ing a variable resistor in the cathode 
circuit, and determining what actual 
resistance would develop an equal 
signal, when compared to the plate 
signal. The ratio of plate to cathode 
loads is dependent, it was found, on 
the value of the plate load of the first 
half of the inverter and the gain of 
the tube itself. 

The second tube, V :, is used to drive 
the 6L6's, and also for the normal 
purpose of voltage amplification, since 
the inverter has little gain, on the 
order of three or four, for both halves 
of the tube. 

At this point note must be made of 
the decoupling of all stages. This is 
expensive, but if not done will cause 
oscillation; at worst, lack of sufficient 
decoupling will cause muddiness. 

The Output Stage 
In many ways the output stage is 

the most interesting, and certainly 
more nearly accounts for the sound 
of the system than any other individ- 
ual stage. The 6L6 plates are con- 
nected normally to the 6000 -ohm taps 
on the output transformer. Then, the 
screens are connected to the 3000 -ohm 
winding. For d.c., the stage is essen- 
tially triode connected, push -pull. Yet, 
for a dynamic condition, with which 
we are really concerned, the circuit 
is a hybrid, with the advantages of 
both triode connection and tetrode 
operation, and few of the disadvan- 
tages of both. 

The effect produced when the 
screens of a beam -power tetrode are 
tied to the plates through a closely - 
coupled tertiary winding of lower im- 
pedance than the plate circuit has 
been analyzed in another publication., 
However, in essence, as the ratio of 
screen to plate impedance moves from 
zero toward one, the internal imped- 
ance of the generator, in this case the 
6L6's, falls sharply, then gradually, 
until it approaches the low impedance 
of a triode. Under the same conditions 
the maximum power output available 
for a constant input power (in other 
words, the efficiency of the circuit) 
decreases gradually, along a gentle 
curve. Low -level distortion decreases 
rapidly at first, and then gradually; 
high level distortion increases asymp- 
totically. When a ratio of screen to 
plate impedance of 18.5% is reached 
the optimum congruence of the curves 
results. All these figures and curves 
are for a closely- coupled third wind- 
ing. Why won't they work as well for 
a theoretically perfectly coupled wind- 
ing, i.e., one coincident with the plate 
winding? They do, and the end re- 
sult was that taps were simply placed 
on the plate winding to produce an 
impedance ratio that agreed with the 
computations. The result is that the 
tubes are operated essentially as tri- 
odes looking at the d.c. character- 
istics, but as tetrodes from an a.c. 
viewpoint. 
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R6 

R,-470 ohm, 1/2 w. res. 
R,, R:,. R,,, R,- 47,000 ohm, 1/2 w. res. Ria- 22,000 ohm, 

1/, 
w. res. 

R,,, R,,,- 470.000 ohm, /2 W. res. R.-560 ohm, 1/2 w. res. 
8,,,. R ,,- 82,000 ohm, 1/2 w. res. 
R,... 

R, -120 000 ohm2, '1 
res 

/2 W. ree. 

R,,-250 ohm, 10 w. wirewound res- C C:, C, C -20 pfd.. 350 r. elec. tond. 
Cs. C,, Cr,. C,,-.1 pfd., 400 r. tond. T,- Output trans. 6000 ohms plate -to- plate, 

screens to 3000 ohm teps, sec. 8 ohms (UTC 
5-16) V Vs --6SL7 tube 

Vs. V,-6L6 tube 

Fig. 3. Complete circuit diagram and parts list for the low-cost amplifier unit. 

However, there were no transform- 
ers available with taps at 20% of the 
plate impedance. Experiments were 
made with ordinary, available, inex- 
pensive transformers with several 
taps of varying impedance. The low- 
est impedance ratio available was 1 /z, 
or 50%; little or no change in the 
sound was expected with this ratio, 
because the optimum conditions listed 
previously are found only in a narrow 
region of load ratios. Yet, on connect- 
ing the screen grids to the available 
primary taps, an immediate improve- 
ment in sound quality was noted. For 
example, the pitch and timber of tym- 
pani were more readily heard and 
stringed- instruments sounded cleaner. 
The end result is that the circuit has 
not been modified since being built 
and tested, which for an audio -elec- 
tronics hobbyist is most unusual. 

A note on the feedback loop: nega- 
tive feedback is applied to the cathode 
load of the first stage from the out- 
put winding. The concepts behind the 
use of negative- feedback circuits have 
often been discussed in this magazine. 

(Continued on page 104) 

INC 
FREQUENCY 

Fig. 4. Output power vs. frequency meas- 
ured across 8 -ohm resistive load. Curve A is 
.65 volt Input, output power of 14.6 watts; 
Curve B is .20 volt input, output power of 
1.25 watts. Db reference level is arbitrary. 

Input 2nd 
Volts Freq. Hat. 
.2 500 .48% 
.6 500 .84% 
.2 1000 .36% 
.6 1000 .84% 
.2 5000 .37% 
.6 5000 .90% 

3rd 
Har. 

.30% 
1.6% 
.25% 
1.5% 

4th 
Har. 

.13% 

.20% 

.20% 

Table 1. Distortion vs. input power -frequency. 
Percentage of second, third, and fourth har- 
monics developed at two power levels and 
at 500. 1000, and 5000 cycles, measured 
across an 8 -ohm resistive load. Signal gen- 
erator used developed between .1% and 
.2% combined second and third harmonics. 

Fig. 5. Under chassis view of the home -built amplifier showing layout of parts. 
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NEW DESIGNS 

for 1953 

SURVEYING the designs of the 
1953 crop of TV receivers we find 
few radically new features. In- 

stead, manufacturers have concen- 
trated on smoothing out previous de- 
sign and production headaches. Im- 
provements of existing circuits rather 
than entirely new designs seems to 
have been the order to the engineering 
staffs. Some mechanical improve- 
ments, especially in high voltage sec- 
tions and picture tube mounting, as 
well as new tubes, comprise the bulk 
of the innovations. The major circuit 
changes can be lumped into five cate- 
gories; two are the improved inter - 
carrier sound system (RADio & TELE- 
VISION NEWS July, 1952) and the new 
type electrostatic focus for picture 
tubes (RADIO & TELEVISION NEws March, 
1952). The other three innovations are 
an autotransformer flyback circuit, a 
triode phase detector for horizontal 
a.f.c., and the use of 40 mc. i.f. systems. 
The scope of this article includes a 
discussion of these topics plus some 
unique designs and a list of new tubes 
and their application. 

Autotransformer Flyback 

A large majority of set manufactur- 
ers have apparently decided that the 
autotransformer type of flyback cir- 
cuit is the most efficient and economi- 
cal to date. This circuit is used with 
slight variation in the new Admiral, 
Arvin, DuMont, Emerson, G -E, Haiti- 
craf fers. Motorola, Packard -Bell, Phil - 
co, RCA, Scott, Sentinel, Sylvania, 
Trav -Ler, Zenith and many other re- 
ceivers. A typical circuit is shown in 
Fig. 2, as taken from the new Admiral 
models. The major difference between 
this and previous high- efficiency fly - 
backs is the autotransformer feature. 
This does away with the leakage re- 
actance between primary and second- 
ary, and therefore reduces losses and 
also permits a shorter retrace time. 
This latter was often the cause of 
horizontal foldover and with the new 
autotransformers foldover is rarely 
evident. 

Since an autotransformer is used to 
couple the sweep signal to the deflec- 
tion yoke, the pulse polarity will be 
the same as on the driver tube plate, 
i.e., positive. This, in turn, requires 
reversing the connections to the hori- 
zontal deflection coils and also revers- 
ing the connections to the damping 
diode. Now the cathode rather than 
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Fig. 1. The Emerson Model No. 721 which features re- 
cessed controls on side panel to reduce cabinet size. 

By 

WALTER H. BUCHSBAUM 
Television Consultant 

RADIO & TELEVISION NEWS 

A preview of some circuit changes which technicians 

will encounter in the new television receiver models. 

the plate receives the high pulses. Put- 
ting large positive pulses on the cath- 
ode poses two problems. The heater - 
to- cathode breakdown voltage is ex- 
ceeded and the heater -to- cathode ca- 
pacity is shunted across a portion of 
the flyback transformer. To overcome 
this, some receivers use a 6W4 damper 
with a separate heater winding on 
the power transformer. This winding 
has especially low capacity to ground 
and often one side of the heater is 
connected to a suitable tap on the fly- 
back transformer. A simpler solution 
to this problem is the development of 
new damping tubes such as the 6AX4 
shown in Fig. 2. This tube has a 
heater -to- cathode voltage rating of 
4000 volts (cathode positive) and a 
very low capacity between heater and 
cathode so that the heaters of this 
tube can be part of the regular, 
grounded heater string. Other fea- 
tures of this circuit include a tapped 
width coil which is omitted in some 

Fig. 2. Autotransformer flyback circuit. 
This one is used in the Admiral 19B1, etc. 

versions, and surprisingly high boost 
voltage. As shown in Fig. 2, only 250 
volts "B plus" is supplied to the plate 
of the damper tube, but the boost 
voltage available at terminal #1 of 
the transformer may be as high as 400 
volts. 

Triode Phase Detector 

Most readers will be familiar with 
the stabilized multivibrator circuit 
used in horizontal a.f.c. systems for 
the past few years. It includes a sin- 
gle coil and condenser tank circuit in 
combination with a cathode -coupled 
multivibrator, operating at 15,750 cps. 
The frequency control action is pro- 
vided by a double diode, usually a 
6AL5, which compares the incoming 
synchronizing pulses with a signal fed 
back from the flyback transformer. 
This is usually called the phase detec- 
tor, because the error voltage devel- 
oped depends on the phase between 
the synchronizing pulses and the local 
signal. The circuit shown in Fig. 5 
represents the latest simplification of 
this phase detector. With minor va- 
riations this circuit is used in 1953 
models of Emerson, G -E, Motorola, 
Olympic, Scott, Sentinel, Trav -Ler, 
and several others. The double triode 
at the right forms a conventional sta- 
bilized multivibrator using a resonant 
circuit L and C,. Tuning L varies the 
frequency and in this particular ex- 
ample the slug -tuned coil acts as hori- 
zontal hold control. The 1/2 6SN7 at 
the extreme left of the diagram is a 
phase splitter providing horizontal 
sync pulses of equal amplitude, but 
opposite polarity. These pulses are 
coupled to the phase detector through 
C, and C,, just as in the case of a dou- 
ble -diode type detector. In Fig. 5, 
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however, the entire operation of phase 
detection and error voltage generation 
is accomplished by a single triode sec- 
tion of a 6SN7. Note first that this 
tube receives no "B plus" voltage. The 
plate is grounded through RI and the 
cathode through R. Incoming sync 
pulses are applied directly to the grid 
and cathode while a saw -tooth voltage 
from the flyback transformer is fed to 
the plate. Depending on the coinci- 
dence of the voltage at the plate, grid, 
and cathode, the tube will pass more 
or less current. All tube current must 
go through R, and R. and the voltage 
set up across these two resistors is the 
error voltage which corrects the fre- 
quency of the oscillator. To make sure 
that this is pure d.c., the filter con- 
sisting of R, C,, and C, is used. An ad- 
ditional signal is fed back through C4. 
This is a small portion of the output 
of the horizontal sweep oscillator and 
is connected to the grid of the phase 
detector. Its polarity is opposite to 
that of the sync pulse coming through 
C. and it effectively bucks out a por- 
tion of that pulse as long as the oscil- 
lator is at the correct frequency. When 
the oscillator drifts, the sync pulse 
alone becomes effective and helps set 
up the error voltage to correct the 
oscillator. 

The main advantage of this circuit 
is its economy. Using one half of a 
6SN7 permits the use of the other half 
in some other section and thus often 
results in a saving on the number of 
tubes. Performance of the triode 
phase detector is no better than its 
double -diode predecessor, but neither 
does it result in any disadvantages. It 
is safe to predict that in many future 
models the double -diode circuit will be 
replaced by the triode phase detector 
and understanding its operation is 
therefore important to every service 
technician. 

40 mc. I.F. 
Like the lifting of the TV station 

freeze, 40 mc. i.f. systems have been 
predicted and planned for years. Much 
has been written about the theoretical 
and practical advantages of using this 
frequency. Two valid reasons exist 
now for changing to a 40 mc. i.f. sys- 
tem. One is the fact that the FCC 
has now allotted a band at 21 mc. for 
amateur use, and the second is the 
appearance of u.h.f. television sta- 
tions. Probably the most pressing rea- 
son is the amateur interference prob- 
lem and the problem of image inter- 
ference in some TV areas. Changing 
to 40 mc. prevents all image reception 
in any one TV band and naturally 
greatly reduces the chances for ham 
interference. As concerns u.h.f., the 
problems of r.f. bandwidth and a suit- 
able system for tuning the r.f. stages 
make a 40 mc. i.f. imperative. It per- 
mits the u.h.f. tuner to have a 20 mc. 
passband without any danger of image 
interference. 

The actual frequencies used in the 
new i.f. band vary slightly, but the 
standard appears to be 41.25 mc. for 
the accompanying sound carrier and 
J y, 1953 

45.75 for the video carrier. A typical 
i.f. passband is shown in Fig. 4. Among 
the 1953 models featuring 40 mc. i.f.'s 
are Arvin, Emerson, G -E; DuMont, 
Philco, Westinghouse, and Zenith re- 
ceivers. The tubes used are usually 
6CB6's having a higher transconduc- 
tance and less loading effect than the 
old 6AG5 at 40 mc. The loading resis- 
tors for stagger- tuned, single -coil sys- 
tems are slightly higher than in 20 
mc. i.f. systems because the tube input 
loading at 40 mc. naturally is greater 
than at 20 mc. Traps for the sound, 
adjacent sound, and picture carriers 
are mostly of the absorption type used 
in the older i.f. systems. From these 
factors it becomes apparent that align- 
ment of the new, 40 mc. i.f. section 
will present no new or different prob- 
lems. 

Unique Designs 

Although most manufacturers ad- 
vertise some distinguishing feature, 
space permits us to describe only 
three of the most unique designs. One 
unusual design is the Emerson model 
721, 17" table model featuring re- 
cessed controls at one side as shown in 
Fig. 1. By this mechanical arrange- 
ment it is possible to use a really com- 
pact design so that the entire receiver 
is only slightly larger than the picture 
tube. Because of the recess of the 
controls the channel selector uses a 
dial light so that the station number 
is clearly visible from a reasonable 
distance. Using a double -tuned 40 mc. 
i.f., improved intercarrier sound, cas- 
code tuner, and autotransformer type 
flyback, this receiver is typical of the 
new 1953 models. 

Another unique feature is used in 
the Zenith 1953 models and this con- 
sists of a 6BE6 in an unusual sync 
pulse clipper circuit. This pentagrid 
tube is the only sync tube in the set 
and furnishes horizontal and vertical 
pulses stripped from the video signal 
and properly clipped and limited. The 
actual circuit operation is somewhat 
involved but the principle of it is the 
use of two out -of -phase signals applied 
to the control and the converter grid 

Fig. 3. HV doubler using a diode as HV 
resistance. (A) Circuit used in G -E S21T1 -B 
receiver, and (B) the equivalent circuit. 

PICTURE 
45,75 

SOUND 
x1.25 

47.25 

ADJACENT 
SOUND 

Fig. 4. Response curve with a 40 mc. 1.1. 

respectively. The control grid gets a 
low -level video signal from the second 
detector whose amplitude depends on 
the setting of a "fringe lock" poten- 
tiometer. The converter grid gets a 
signal of opposite phase from the plate 
of the first video amplifier. With only 
28 volts at the plate of the 6BE6, plate 
saturation will take place and this 
provides one sort of limiting. The out- 
put of the 6BE6 is clean and constant 

(Continued on page 78) 

Fig. 5. The triode phase detector circuit as used in the Sentinel 454 -7 receiver. 
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Ili VIBRATION- PICKUP 

AMPLIFIER 

Fig. I. Over -all view of the vibration checker in 
operation. It was built from hearing -aid parts. 

ALTHOUGH the instrument shown 
in Fig. 1 is basically a general - 
purpose vibration pickup, it was 

originally built as an aid to a lock- 
smith in opening balky safes. How- 
ever, in addition to its more romantic 
role in opening safes, it is of value to 
watch repairmen, to refrigeration and 
washing machine mechanics, to auto- 
mobile mechanics, or to almost any 
worker needing to listen to and iden- 
tify vibrational sounds in machinery 
or industrial equipment. 

A vibration pickup and amplifier is 
not a "new" instrument, for commer- 
cial models have been available on the 
instrument market for a number of 
years. Unfortunately for the average 
potential user, however, these instru- 
ments have been very expensive, with 

Fig. 2. (A) Cross- sectional view showing the 
mounting of the pickup cartridge and probe. 
(B) How the batteries are mounted by means 
of small right -angle brackets and plastic. 

SHIELDED LEAD 
TO AMPLIFIER 
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By LOUIS E. GARNER, JR. 

Construction details on a useful gadget - 

designed to permit the analysis of 

at' 

the average cost running into hun- 
dreds of dollars. Such a price is not 
excessive when it is remembered that 
the commercially -available, labora- 
tory -type instruments are designed for 
such purposes as accurately measur- 
ing the amplitude of vibration, fre- 
quency of vibration, and other charac- 
teristics. The instrument shown in 
Fig. 1, on the other hand, is designed 
solely to permit the user to listen to 
any vibrations that may be present - 
relying on his own experience to iden- 
tify the various sounds. The instru- 
ment may be built for as little as $30, 
exclusive of labor! 

The "heart" of the instrument is a 
used hearing -aid amplifier, and the 
purchase of this item represents the 
largest single cost of all items used in 
the construction of the device. 

Circuit Description 

The schematic diagram given in Fig. 
4 applies to the hearing -aid amplifier 
used by the author. This is from an 
older hearing -aid and does not supply 
as much gain as may be obtained from 
newer units. However, the results ob- 
tained were satisfactory. 

In operation, the probe is held 
against the safe (or piece of machin- 
ery). Any vibrations present are 
transferred along the probe to the 
case of the crystal cartridge, where a 
relative movement is set up between 

Fig. 3. Details of the probe illustrated in 
the photographs. See text for full details. 

the crystal element and the case. This 
movement results in an a.c. signal 
voltage being developed which is pro- 
portional to the amplitude and fre- 
quency of vibration. 

The a.c. signal developed is applied 
to the grid of a subminiature tetrode 
amplifier, V,, with R, acting as the 
grid resistor. An amplified signal ap- 
pears across the inductive load (coil 
CH,) and is coupled through condenser 
C. to volume control R,. 

R, and C, are the screen -dropping 
resistor and bypass condenser, respec- 
tively, for the first amplifier stage. 
R. is a filament dropping resistor, used 
because the filament voltage require- 
ment of V, is less than supplied by a 
standard penlight cell. 

The signal is next applied to the 
grid of the power amplifier stage, V :, 
which is coupled to the earphones by 
means of a miniature output trans- 
former, T,. C. is a small bypass con- 
denser used to bypass higher frequen- 
cy signals and thus to simultaneously 
reduce effects of harmonic distortion 
and to reduce any tendency towards 
parasitic oscillation. A conventional 
"losser" -type tone control is employed, 
consisting of C, and RA. 

Power is supplied by a penlight cell 
"A" battery (B,) and a hearing -aid 
type "B" battery (B.). Switch S. 
is a small slide switch, but, if pre- 
ferred, may be a rotary switch on 
either the "Volume" or "Tone" con- 
trols. 

Construction Hints 

Although the diagram in Fig. 4 is for 
a commercial hearing -aid amplifier, it 
may be duplicated with easily avail- 
able parts, as indicated in the accom- 
panying parts list. Tube base con- 
nections are given in the inset. 
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However, it is recommended that 
the builder purchase a used hearing - 
aid to obtain the necessary amplifier, 
both from the viewpoint of ease of 
construction and lower actual cost. 
Hearing -aid amplifiers in good condi- 
tion can generally be purchased at 
from eight to fifteen dollars, less bat- 
teries, but with tubes. (It is not nec- 
essary that the circuit in Fig. 4 be 
duplicated.) If there is no local source 
of used hearing -aids, the Centralab 
Model 200 "AMPEC" printed circuit 
amplifier may be used instead. This 
small amplifier may be purchased 
from almost all mail -order radio sup- 
ply houses. 

The general interior arrangement of 
the amplifier, batteries, and crystal 
pickup cartridge is shown in Fig. 5, 
while a cross -sectional view showing 
the mounting of the pickup cartridge 
and probe is given in Fig. 2A. All 
components have been mounted in a 
small Bud "Minibox." 

The length of the probe rod is not 
critical, but it should not be longer 
than 8" for maximum efficiency. The 
probe used in the author's model is 
only about 3" long. Steel or brass ( t/4 
or % in. dia.) should be used for the 
rod. Do not make the probe rod of 
polystyrene, bakelite, or similar plas- 
tic. 

To assemble the complete unit, re- 
move the hearing -aid amplifier from 
its original case (where a used hear- 
ing -aid has been purchased, the orig- 
inal case will generally be cracked or 
damaged), and mount the amplifier 
in a standard metal utility box (steel 
or aluminum). Choose the smallest 
available box that will still provide 
room for easy mounting of the ampli- 
fier, batteries, crystal cartridge, and 
phone jack. A narrow box is preferred 
so that the entire unit may be easily 
held in one hand (Fig. 1). 

The microphone used in the original 
hearing -aid is disconnected and re- 
moved. 

Mount the crystal cartridge and 
probe in the box as shown in Fig. 2A, 
and connect a shielded lead from the 
cartridge to the previous microphone 
input connections. Almost any type 
of phonograph crystal cartridge may 
be used in this application. However, 
for best results, a high output cart- 
ridge should be employed. A metal - 
cased cartridge is much preferred over 
a plastic -cased cartridge. In general, 
the less expensive cartridges will give 
better results in this application. 

Make sure, however, that the probe 
rod bears against the case of the cart- 
ridge (through the mounting screw). 
A binding head screw should be used 
to provide a large bearing area. Even 
then, the screwhead may be filed flat 
to improve contact. 

If a modern hearing -aid amplifier 
is used, mounting clips for the re- 
quired batteries will already be pro- 
vided. However, if an older amplifier 
(or the Centralab "AMPEC" unit) is 
employed, it will be necessary for the 
builder to assemble his own mounting 
clips. This may best be done by using 
J y. 1953 
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R, -3.3 megohm, 1/, W. re,. 
R .-20 hm, y2 w. es. R R3- 240.000 ohm, 1/2 w, res. 
R, -3 megohm hearing -aid type pot. (with 

switch 
Ra-1 megohm hearing -aid type pot. 
C, -.001 µfd. ceramic cond. 
C_-.Ot ad. ceramic cond. 
C, -500 µµtd, mica or ceramic cond. 
C, -.005 slid. ceramic cond. 
CH, -Small hearing -aid choke, 50 hy. @ 1.0 

ma. d.c. (UTC SO-5) 
T, -Small hearing -aid output trans., 30,000 

oh,,, pr,., 50 oh,,, su. ( GTC 50-4) 

11, -1.5 v. penlight cell 
B., --30 volt hearing -aid battery (Burgess U20E) J,- Earphone jack 
Xtal.- Crystal phonograph cartridge 

sw. (on 124) 
1 -Metal or plastic case 1- Hearing -aid type earphone (Telex type 4600) V,- CK505AX tube 
V_- CK506AX tube 

Fig. 4. Complete circuit diagram of the vibration- checker amplifier. 

small right -angle brackets and a piece 
of bakelite or other plastic (see Fig. 
2B). 

Longer -life mercury cells may be 
substituted for the penlight "A" bat- 
tery if preferred. However, the bat- 
tery mounting clips will have to be 
designed accordingly. (Mercury "A" 
batteries are available in a wide va- 
riety of shapes and sizes -the Mallory 
type RM -1200 is about the same shape 
and size as a standard "Z" penlight 
cell.) 

A standard phone jack is used in 
place of the small hearing -aid jack 
generally provided to permit better 
contact and a sturdier connection. 

The output shown in Fig. 4 may not 
always be provided. In some cases, a 
choke or resistor will be used as the 
output load in place of transformer 

Fig. 5. Interior view of the unit 
showing how the amplifier, bat- 
teries, and crystal pickup car- 
tridge are mounted within com- 
pact metal "Minibox." Physical 
size must be kept small as instru- 
ment is hand -held in operation. 

T,. Where the "AMPEC" amplifier is 
used, the output load is not part of 
the amplifier, and either a transform- 
er, choke, or resistor may be used, 
at the discretion of the builder. 

In general, the type of load will not 
appreciably affect the operation of the 
unit (although somewhat better low 
frequency response is obtained with 
resistive loads), but it will govern the 
type of earphones used. Where a 
transformer is used, low impedance 
(128 ohm or 50 ohm) earphones 
should be employed. Where a choke 
or resistor output is provided (with 
d.c. blocking condenser), high imped- 
ance (2000 ohm) earphones must be 
used, and crystal headphones are pre- 
ferred. 

Once the wiring and assembly have 
(Continued on page 129) 
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SIGNAL TRACING IN 

HIGH-VOLTAGE TV 

CIRCUITS 

By 

ART LIEBSCHER 
Tube Dept., Radio Corporation of America 

The RCA WO -56A oscillo- 
scope and the company's 
WG -289 high- voltage 
probe. This equipment was 
employed in making signal - 
tracing tests described. 

Trace high- voltage circuit troubles rapidly and efficiently 

using signal- tracing techniques described in this article. 

TROUBLES in high -voltage circuits, 
such as the horizontal- deflection- 
output and high -voltage stages of 

a television receiver, can often be lo- 
cated and corrected very quickly if 
signal- tracing techniques and a suit- 
able oscilloscope are used. The high 
voltages involved, however, require 
that a high -voltage probe be used for 
personal safety and to prevent damage 
to the oscilloscope input circuits. A 
probe such as the RCA high -voltage 
probe WG -289 is suitable for such ap- 
plications. When it is connected to 
the vertical amplifier d.c. input of an 
oscilloscope, such as the RCA WO -56A, 
the multiplying resistor in the probe 
and the internal resistance of the os- 
cilloscope function as a voltage- divid- 
ing network. This arrangement can 
provide a reduction ratio on the order 

of 1000 to 1, depending upon the in- 
ternal resistance of the oscilloscope. A 
20- kilovolt source, for example, would 
provide a 20 -volt signal to the scope 
input. 

Oscilloscopes having provision for 
a.c. input only require the addition of 
an external one -megohm resistance 
between the vertical -input connector 
and ground to complete the d.c. path. 
If this d.c. path is not provided, the 
full applied high- voltage can be pres- 
ent at the probe output and may cause 
breakdown of the oscilloscope input 
condensers or other parts rated for 
lower voltages. 

The a.c. voltage division with this 
arrangement is, of course, not as ac- 
curate as d.c. voltage division because 
the capacitance between the probe 
body and ground varies with every 

Horizontal output and high -voltage section of the RCA I7T153 television re- 

ceiver which was used in obtaining the waveform photographs shown in article. 
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change in the position in which the 
probe is held. Because this capaci- 
tance shunts the spiral -wound probe 
resistance and its distributed capaci- 
tance, the divider ratio for a.c. is 
variable. These a.c. voltage -divider 
variations, due to capacitance varia- 
tions. are particularly noticeable at 
the 15,750 cycle horizontal- deflection 
frequency. For high -voltage signal - 
tracing purposes, however, it is not 
necessary to measure the amplitude 
of a voltage waveform; usually all the 
indication required is the presence and 
shape of the a.c. voltage. 

General Considerations 

Before waveforms indicative of com- 
ponent failures in typical horizontal - 
deflection and high -voltage circuits are 
discussed, it is desirable to consider 
some general problems concerning 
high -voltage signal tracing. Experi- 
ence and careful observation are, of 
course, two major requirements for 
the mastery of any troubleshooting 
technique. 

As the probe approaches within a 
short distance of a high -voltage point, 
the same waveform that is observed 
when contact is made with this point 
is usually produced on the oscilloscope 
screen, although less distinctly. Sud- 
den sharpening of the waveform at 
the moment of contact is more notice- 
able than change in amplitude. Corona 
or arcing prior to contact is identical 
to that experienced when d.c. meas- 
urements are made. The oscilloscope 
image obtained as the high- voltage- 
probe tip approaches the cap of a 

1B3GT rectifier in a conventional hor- 
izontal- deflection and high -voltage cir- 
cuit is shown in Fig. 1A. The apparent 
vertical spread of the trace is actually 
a multiplicity of traces produced at 
varying d.c. levels as the corona 
breaks down to form unlike but suc- 
cessive ionized air paths. Fig. 1B shows 
the waveform obtained by direct con- 
tact with the cap of the 1B3GT. The 
high -voltage TV horizontal pulse will 
fall in the center of the scope sweep 
trace if the sweep is timed to be the 
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equivalent of two horizontal lines. The 
tapered waveform between pulses is 
highly damped oscillation originating 
with the return -trace action. The 
presence of a high- voltage waveform 
gives assurance that the 15,750 cycle 
pulse is reaching the rectifier tube. 
Failure to obtain a high -voltage d.c. 
output can then be attributed to a de- 
fective rectifier or other trouble in 
the d.c. circuit. 

Although the peak voltage of the 
pulse applied to the rectifier should 
theoretically equal the d.c. level at the 
rectifier output, an uncompensated 
probe cannot be expected to measure 
the peak value correctly. For test 
purposes, therefore, it is more practi- 
cal to depend on the calibrated d.c. 
measurement of an unloaded rectifier 
output as a good indication of the peak 
input voltage. 

The photograph of the waveform at 
the plate connection of the horizontal - 
output tube, shown in Fig. 2B. looks 
considerably like that of the high - 
voltage waveform shown in Fig. 1B. 
There are, however, two discernible 
differences: In Fig. 2B, the damped 
wave between pulses is less pro- 
nounced, and the pulse peaks are not 
as pointed. It is the similarity be- 
tween the two waveforms, however, 
that is important because the response 
of both waveforms to the same de- 
fects in the deflection circuit is also 
similar. This similarity makes it pos- 
sible to observe significant changes at 
the output tube where the normal 
pulse voltage is on the order of 6 kv., 
rather than at the high -voltage con- 
nection where the voltage may be 
more than twice as high. 

Crosstalk 

Another factor which should be con- 
sidered when a high -voltage probe is 
used is that crosstalk fields in and 
around the high- voltage section of a 
TV receiver enter the unshielded por- 
tion of the probe and produce unde- 
sired currents in the internal drop- 
ping resistor. These currents mix 
with the desired currents and distort 
the observed waveform. 

For purposes of comparison, Fig. 2A 
shows a typical waveform obtained 
when a low- capacitance probe (WG- 
216B) is placed near the plate cap of 
the horizontal output tube. Because 
of the relatively low peak rating of 
that probe, direct contact with the 
plate cap was avoided. Essential du- 
plication of the waveform in Fig. 2A 
is obtained by direct contact of the 
high -voltage probe, as shown in Fig. 
2B. The effects of crosstalk can be 
seen by a careful comparison of Fig. 
2A and Fig. 2B. In Fig. 2B a change 
of waveform appears in the form of a 
short ripple immediately following the 
pulse. This point of change, which 
does not resemble the corresponding 
points in Figs. 2A or 1B, can only be 
observed in the absence of crosstalk. 

Although the crosstalk due to the 
higher voltage applied to the rectifier 
plate is present around the plate cap 

(Continued on page 112) 
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Fig. 1. (A) Waveform at 
top cap of HV rectifier, 
probe held short distance 
from cap. (B) Waveform at 
top of the HV rectifier 
with probe touching cap. 

8 

Fig. 5. Expanded wave - 
torm at plate of horizontal 
output tube with (A) nor. 
mal 117 -volt line voltage. 
(B) Line voltage reduced to 
80 volts. (C) Line voltage 
reduced to 60 volts. Note 
reduction in pulse ampli - 
tube is coincident with 
leveling of the baseline. 

Fig. 9. Waveform at plate 
of horizontal output tube. 
(A) One -half of horizontal 
deflecting yoke shorted, 
and (B) open- circuited hor- 
izontal deflecting yoke. 

A 

Af1A/w^' 

B 
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Fig. 2. (A) Waveform at the 
plate of horizontal output 
tube. Low cap acita nce probe 
held short distance from 
cap. (B) With high- voltage 
probe making a contact. 

a...mood 

Fig. 6. Expanded wave- 
form at plate of horizontal 
output tube with: (A) Nor- 
mal damper tube operation. 
(B) Damper tube heater 
voltage reduced approxi- 
mately 50 per -cent. (C) 
Damper tube heater volt- 
age reduced approximately 
70 per -cent. Note how the 
baseline becomes warped 
with a reduction in the 
amplitude of the pulse. 

N 

../r../ 
Fig. 8. Waveform at plate 
of horizontal output tube. 
(A) Damper tube heater -to- 
cathode leakage of 10.000 
ohms. (B) Damper tube with 
a heater -to- cathode short. 

Fig. 10. Waveform at plate 
of horizontal output tube. 
Linearity control shorted. 

Fig. 3. Hum mixed with 
high -voltage waveform 
can be the cause of a 
vertically expanded trace. 

snuumrJ {/w..s 

Fig. 4. The d.c. scope indi- 
cation of different "B . 

voltage levels. This triple 
exposure shows: (top) 
waveshape and boosted 
"B " voltage level at 
damper cathode. (center) 
"B " level, and (bottom) 
the zero d.c. signal level. 

{ANNA.... &AN^""e 

Fig. 7. Waveform at plate 
of horizontal output tube. 
(A) Normal operation. (B) 

Insufficient damper emis- 
sion. (C) Damper emission 
too low for raster lighting. 

Fig. 11. Waveform at plate 
of horizontal output tube. 
Open winding on portion 
of output transformer 
shunted by width control. 
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A BETTER 

ELECTRONIC 

KEY 

Left -hand view of keyer with plate removed. The power supply 
can be seen in the left end of the box. T- is at the bottom 
and the selenium rectifiers are above. The 2050 tube and 
socket are in the center. The key mechanism extends into the 
box through two 11a- holes cut in the cabinet for that purpose. 

ï 

Construction details on an electronic keyer which produces 

sell-completing dots and dashes, with or without a relay. 

WITHIN the past few dears numer- 
ous circuits have been developed 
which produce automatic dots and 

dashes. These keyers have been de- 
veloped to the point where it is im- 
possible for the operator to cut dashes 
short, or crowd dots and dashes to- 
gether into an unrecognizable series 
of sounds. Such an arrangement, of 
course, permits the operator to send 
better and tends to develop spacing 
between letters or words. It is im- 
portant for the potential builder to 
scan the available literature for an 
electronic key which will produce 
automatic self -completing dots and 
dashes. The keyer should be easy to 
construct, flexible with respect to ad- 
justments, and stable in its operation. 
The use of more than one relay should 
not be a requirement of the circuit. A 
better electronic key would be one 
which would work with or without 
a relay. 

The circuit diagram shown in Fig. 
2 will meet all of these requirements. 
Extreme care has been taken by the 
author to provide only those elements 
which are absolutely required, that is: 
a timing circuit, a d.c. amplifier, a 
keyer tube or relay, a power supply, 
and a keying mechanism. Over a dozen 
different circuits were tried over a 
period of approximately three months 
before the final circuit was produced. 
Many types of neon lamps and VR 
tubes were tried in place of the 2050 
thyratron without success. The 2050 
tetrode was converted into a very sen- 

52 

sitive triode thyratron by connecting 
the screen to the cathode. Referring 
to the curve in Fig. 1, small changes 
in grid bias change the firing point of 
the tube. Once the tube has been 
fired by voltage being applied to its 
plate, the grid no longer controls the 
tube conduction. The tube will stop 
conducting when the plate potential 
has been reduced to the extinguishing 
point. The miniature type 2D21 thyra- 
tron will also work with minor changes 
in bias voltages. 

The complete operation of the cir- 
cuit is not complicated and can best 
be explained by referring to Fig. 2. 
The following events will take place 
when the key lever is pushed to the 
right to produce dots: 

Fig. 1. Performance curve of the 2050 tube. 
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1. The ground is removed from R.. 
2. The cathode of V, is grounded, 

firing the tube, which discharges C,, 
and makes the grid of V negative 
with respect to its cathode. The lower 
positive voltage now present on the 
cathode of V., causes the grid of V. 
to become negative with respect to its 
cathode and is cut off. This change 
causes the plate voltage of V5,, to rise. 
This rise in voltage causes the grid of 
V. to become positive with respect to 
its cathode and V. conducts, operating 
the relay. 

3. As soon as the plate voltage on 
V, drops to the extinguishing voltage, 
V, ceases to conduct. The grid of V,. 
becomes zero and the timing circuit 
charges through V,.. As the positive 
voltage on the cathode of V,, rises, V 
conducts cutting off V. and opening 
the relay. 

4. When the voltage in the timing 
circuit has reached a point correspond- 
ing to the firing point determined by 
the negative voltage on the grid of V,, 
the tube will fire again, and as long 
as the key is held in the dot (or dash) 
position this operation will repeat. 

In the dash position, the key retains 
the ground on the dot -dash ratio con- 
trol, R., through the normally -closed 
contact on the key mechanism, and at 
the same time grounds the cathode of 
V, causing the timing circuit to dis- 
charge. Since R. remains shorted when 
dashes are made, a greater voltage 
exists on C, and hence a longer dis- 
charge time occurs. The difference in 
charging voltage appearing across C,, 
due to the addition or subtraction of 
R., causes the circuit to produce dots 
and dashes. 

In the idle condition the cathode of 
V,, is positive with respect to ground. 
The cathode of V,., the d.c. amplifier, 
is adjusted so that the tube conducts. 
The voltage drop from the plate of 

through R and R to ground 
causes the grid of V. to be slightly 
positive with respect to ground. R.. 
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and R. are of such value as to cause 
the cathode of V, to be more positive 
than the grid. The difference in these 
voltages should be sufficient to cause 
whatever triode keyer tube is used to 
be in a non -conducting condition. Such 
an arrangement, of course, allows the 
keying relay to be disregarded entire- 
ly. For instance, if a transmitter is 
equipped with an oscillator whose plate 
current is on the order of 10 ma. or 
less, the plate of V;, may be connected 
directly to the cathode of the oscilla- 
tor as in cathode keying. Adjustments 
of the bias voltages in the keyed stage 
and in the keyer tube will have to be 
made. If a larger current carrying 
capacity is required in the keyer tube, 
the elements of the 12AU7 may be 
paralleled, or another tube may be 
substituted with appropriate changes 
in bias voltages. 

If 6SN7's are to be used in place 
of the 12AU7's. it is necessary to make 
the following changes: Remove the 
22,000 ohm resistor in series with the 
plate of V,,. Remove R. and replace 
with a 1.5 megohm, t/ watt resistor. 
Replace R. with a 'z megohm, t/2 watt 
resistor. Replace R. with a 1 megohm, 
1/2 watt resistor. Replace R with a 
2200 ohm, 1 watt resistor. For prelim- 
inary adjustments R. should be vari- 
able until the best operating point is 
obtained. Other than changing pin 
numbers, the changes mentioned are 
the only ones necessary when using 
the 6SN7 type tube. Other combina- 
tions of resistances will also allow the 
circuit to perform as it should, but 
trial and error substitution can be a 
tedious and time consuming operation. 

Like most hams, the author con- 
tinued to experiment with the circuit 
of this key and found that the circuit 
performed just as well by removing 
R,. R.;, and C. The junction of R. and 
the secondary of the transformer T, 
should be grounded, of course. This 
leaves the grid (pin 5) of the 2050 
open, which is of no consequence. Some 
of the steady -state voltages of Fig. 
2 will change slightly, but adjustments 
of R, and R,,, as described later in the 
article, will have to be made. If the 
foregoing changes are made, changing 
the value of R. from 1 megohm to 1.5 
megohms will reduce the speed if de- 
sired. No other changes are necessary. 

The adjustment of the key can be 
carried out with ease if the values 
shown in the circuit of Fig. 2 have 
been followed. If the line voltage is 
lower than 117 volts, all of the volt- 
ages will be proportionally lower and 
small changes in R, and R. will have 
to be made. A single selenium recti- 
fier power supply is not recommended, 
since the adjustments become critical 
at this voltage and further changes in 
the line voltage will cause noticeable 
changes in the timing circuit. How- 
ever, there has been no cause to reg- 
ulate the supply to this keyer since 
small changes in line voltage do not 
materially affect the operation. 

The relay in the plate of V, can be 
any type having "on -off" contacts, ad- 
justable or non -adjustable. The d.c. 
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Key -See text 
V,-2050 tube 
V._, V,, 12AÚ7 tube 

Fig. 2. Complete circuit diagram and parts list covering the electronic key. 

Right -front view of keyer showing placement of various controls. On the front, 
at the top left -hand corner of the 4" x 5" x 6" metal box, V, is mounted directly 
above the speed control. V is to the right. On the right side of keyer and 
on the left end of the removable side plate, the weight control, R. is mounted 
directly above the "dot -dash ratio control." R:.. The grid bias adjustment 
on the 2050 is mounted below the normally -open push- button switch at rear. 
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coil resistance may vary from 2000 
ohms to 14,000 ohms. V:, will still key 
the relay, but it must be remembered, 
of course, that the relay should oper- 
ate at the current for which it was 
designed. For instance, one type of 
relay having a coil resistance of 2500 
ohms and designed for low current 
operation worked quite well at all 
speeds. Another type of relay whose 
coil resistance was 2000 ohms, but 
which was not designed for keying 
purposes also worked quite well at 
slow speeds, and with adjustments 

Fig. 3. Details for constructing the "bug" 

worked at all speeds. The relays found 
in surplus Beacon receivers marked 
"BK -35 ", having a coil resistance of 
about 14,000 ohms, worked very well 
in the circuit when a resistance was 
placed in series with its winding to 
limit the current to 2 ma. A relay 
whose coil resistance was 4000 ohms 
and was sealed against manual adjust- 
ment also worked very satisfactorily. 

Before any adjustments are made, 
short the leads of an ohmmeter and 
adjust for full -scale reading. Connect 
these leads to the open contacts on 
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the relay. Set the "dot -dash ratio 
control," R,, for maximum resistance. 
Set the speed control, R,, to about 
three -fourths of the highest speed and 
push the lever to the left to produce 
dashes. As the relay opens and closes, 
adjust the weight control, R,0, so that 
three -fourths of full -scale deflection 
is obtained on the ohmmeter. Then 
move the key lever to the right and 
adjust the "dot -dash ratio control," 
R,, until half -scale deflection is ob- 
tained on the ohmmeter. When the 
speed control, R,, is advanced or de- 
creased, the readings obtained on the 
ohmmeter should not vary greatly 
from those obtained by previous ad- 
justments of R. and R.. Over the en- 
tire speed range no pronounced varia- 
tion will be apparent, except at very 
slow speeds where the swing of the 
ohmmeter will become difficult to de- 
termine. 

In order to check the accuracy of 
the "dot -dash ratio control," an elec- 
tric counter was connected to the open 
contacts on the relay after these ad- 
justments were completed. Dashes 
and dots were counted over a 10 sec- 
ond interval from slowest to fastest 
speeds with only a slight variation in 
dot -to -dash ratio. After a few min- 
utes of practice, the "dot- dash" ratio 
can be set remarkably close simply by 
listening to the relay or the trans- 
mitted signal in the receiver. This 
control should not have to be re-ad- 
justed once it has been set correctly. 

The key mechanism was made from 
a standard "bug" by removing every- 
thing on the base back to the forward 
arm as shown in Fig. 3. Since not all 
keys of this type are standardized as 
to method of construction, Fig. 3 shows 
a method of utilizing the main sup- 
port and key lever, or arm, without 
constructing a special one for use with 
this type of keyer. The one shown in 
the photographs was purchased in kit 
form from the Electric Specialty Mfg. 
Co., Cedar Rapids, Iowa a few years 
ago for less than $4.00. The addi- 
tional contacts were taken from sur- 
plus relays and mounted as indicated. 
Two of the contacts may be salvaged 
from the part of the key that has been 
removed. The problem of making the 
key mechanism isn't as difficult as 
might be expected, and the method of 
mounting the contacts on the forward 
arm is left to the ingenuity of the in- 
dividual. On this particular key, the 
forward arm is of brass and the con- 
tacts and brass mounting strips were 
simply soldered to the arm. Different 
makes of "bugs" present different 
problems, of course, but utilization of 
the existing construction greatly re- 
duces the amount of work involved. 

In closing, the writer wishes to 
thank W5FRE for his valuable sug- 
gestions on the development of cer- 
tain portions of the circuit. 
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TELEVISING 

TODAY'S NEWS 

By RALPH HOWARD PETERSON 
Director, "Camel News Caravan- 

A 15 minute newscast on your 

screen represents hours of 

preparation and the services 

of a highly-trained staff. 
John Cameron Swayze before the cameras for the "Camel News Caravan." 

PUTTING together the "Camel News Caravan" every 
day for the television network of the National Broad- 
casting Company might be compared to running a push- 

button desk for myriad magic carpets and genii all over 
the world. Because that is what we do through the 
magic carpets of modern communications and transporta- 
tion, through the coordinated efforts of a highly skilled 
staff as we bring actual events from all over the world 
to the television screen each day. 

Only, it is not that simple, nor that easy. 
To carry televiewers from Seoul to Budapest, from 

baseball field to the White House, to picture "Today's 
News Today," calls for a fabulous organization, a highly 
complicated operation and great expense. We must be 
ready with manpower and equipment to cover anything 
that happens in any accessible point on the globe. 

This series was started in February 1948 as a straight 
newsreel program. Newsreel film was edited and put 
on the network with suitable commentary background. 
However, television outgrew this form of news cover- 
age very quickly, so the program was turned over to the 
NBC -TV News Division which developed the technique 
of mixing live action pickup with film. 

Often the program involves at least a dozen switches 
from New York headquarters to other cities and back 
again. 

Film is being rushed in constantly from more than 
100 cameramen stationed strategically around the world. 

Producing television's most popular network news show 
is a 24- hour -a -day job. But take the typical day at the 
NBC -TV Uptown Studios in the Pathe Building at 106th 
Street, Manhattan, our headquarters. 

Editor John Lynch checks over the incoming news, 
then he confers with our staff, including Chief Writer 
Reuven Frank and myself. We decide what is the day's 
big news and how we can cover it. We check over re- 
ports from correspondents and representatives all over 
the world. Telegrams, cables, radiograms, and trans- 
oceanic phone calls carry the assignments and instruc- 
tions. 

We spend the day rushing back and forth between 
our offices with its news teletypes and the movie projec- 
tion room where we review film as it arrives. 

In the last year, "Camel News Caravan" ordered 250 
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miles of 16 mm. and 35 mm. film shot. Thirty -five miles 
of film were shown on the program. 

This film may be brought by the cameraman himself 
from a local fire or a local political event around the 
corner, or rushed by special courier, jet plane, trans - 
ocean air liner, and motorcycle from some remote corner 
of the globe. Most of it arrives undeveloped and is pre- 
pared for viewing by a laboratory staff here. For this 
reason, many of our cameramen never see the film they 
shoot and send in film that millions of televiewers see 
as a routine part of their evenings at home. 

One -third of all films included on the Caravan arrive 
too late to be developed and printed by air time. To 
make the evening deadline with them, we project the 
negatives by a special apparatus with reversed polarity. 
This gives a normal picture to show last- minute news. 

To the 16 mm. and 35 mm. sound and silent films from 
all over, we add the on- camera commentary by John 
Cameron Swayze in New York, by Bill Henry and David 
Brinkley in Washington, by Edward Wallace in Cleve- 
land, by Clifton Utley, Jim Hurlbut, and Clint Youle in 
Chicago, by others in Boston, Los Angeles, and San 
Francisco. 

Also in the New York studio, we carry the film story 
with off -camera voices of newscasters like Kenneth 
Banghart, Radcliffe Hall, Don Goddard, and Bob Wilson. 
Connie Lempke is the off- camera voice of fashion. 

We go through the motions of a rehearsal about 7:15 
o'clock to make up our show. This is essential in blend- 
ing as many as fifteen different segments into the 
smooth-flowing news program that appears on the coast - 
to -coast hookup at 7:45 p.m., New York Time. But, at 
rehearsal, probably half of the segments are not shown. 
These are picked up from other cities during the actual 
show, or received at our studios between the rehearsal 
and the telecast. 

Our technique has been improving steadily through 
the years; our world covering staff grows in size and 
skill. NBC Vice -President William F. Brooks has de- 
scribed the Caravan as "a major step in adapting the 
tools of a new medium, television, to the age -old job 
of reporting news." Also, he might add, it is adapting 
the great developments of a scientific age to the art of 
news reporting. - 
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TONE CONTROLS 
By 

GLEN SOUTHWORTH 

An interesting and thought -provoking article on a novel 

method of achieving tone control with simple RC circuits. 

UP TO the present time interest in 
the effects of phase shift on audio 
reproduction has largely been con- 

fined to the designers of wide -band 
amplifiers employing large amounts of 
inverse feedback. In other elements 
of the reproducing chain, such as loud- 
speakers, pickups, and other devices, 
relatively large phase shifts may oc- 
cur. Previously, phase distortion has 
been held to be of little importance 
in monaural reproduction due to the 
fact that much larger phase shifts 
may occur due to acoustics and simi- 
larly some listening tests involving 
controllable phase shifts in the audio 
circuits appeared to indicate that the 
average listener was very tolerant of 
this form of distortion. 

In considering the possible effects 
of phase it should be noted that a 
special case with important character- 
istics results when two signals of vary- 
ing phase are mixed. A situation of 
this nature can arise at several points 
in the reproducing setup: at the micro- 
phone, in equalization circuits, in feed- 
back circuits containing reactive ele- 
ments, in electro- mechanical devices, 
and in the acoustic environment of the 
listener. Some of the possible effects 
are shown in the accompanying illus- 
trations. If one wave train is delayed 
for one -half cycle, or 180 degrees, and 
mixed with another wave train of 
equal amplitude, the cancellation of 
all but the first and last half cycles 
will result. If an audio system were 
constructed with this form of char- 
acteristic over a wide frequency range 
the resultant reproduction would 
greatly discriminate against sine -wave 
trains and would pass nothing but 
transients and the products of rapidly 
damped or modulated wave trains. A 
condition of this kind can sometimes 
exist in phonograph equipment and 
leads to an apparently excessive ratio 
of needle scratch to high frequencies. 

If an asymmetric transient is ap- 
plied to a system in which phase shift 
occurs and the resultant signal is 
mixed with the original, an actual 
lowering of pitch may result. The 
same characteristic may hold true for 
continuous wave trains of a lopsided 
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nature, such as might be caused by 
second harmonic distortion in an am- 
plifier stage. The reverse of this prop- 
osition may occur if phase inversion, 
such as produced by an amplifier 
stage, is produced before the mixing 
occurs. In this case, the pulse now 
becomes symmetrical and the duration 
of each half cycle is shortened. Both 
of these effects can occur acoustically 
and may be the cause of a certain in- 
distinctness of tone of some instru- 
ments when heard from a distance. 

The primary effect of phase -shift 
mixing appears to be to change the 
relationships between sine waves and 
transients in sound reproduction and 
the author's experience strongly indi- 
cates that this may be one of the 

Various relationships which may occur 
due to phase -shill mixing. (A) Pattern of 
continuous wave train. (B) Pattern result. 
ing when one continuous wave train is 
mixed with another with less than 180 de- 
grees of phase delay. (C) Pattern produced 
by two wave trains of equal amplitude 
but 180 degrees out -of- phase. (D) Pattern 
of linearly damped wave train. (E) Result- 
ant pattern of mixing two damped wave 
trains 180 degrees out -of- phase. (F) Semi - 
logarithmically decaying wave train. (G) 
Pattern of result of 180 degree mixing. (H) 
Asymmetrical pulse. (I) Pulse delayed for 
less than 180 degrees and mixed with 
original pulse, showing increase in dura- 
tion of resultant signal. (J) Pulse both de- 
layed and inverted then mixed with orig- 
inal signal. (R) Resultant symmetrical sig- 
nal produced, with each element having 
a shorter duration than original signal. 
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important differences between mon- 
aural and binaural hearing. The effects 
that can be obtained by appropriate 
phase delay and subsequent mixing 
appear to closely approximate the ad- 
vantages that are claimed for binaural 
hearing, e. g., reduction in apparent 
reverberation time of room acoustics, 
reduced audibility of background 
noise, and greater clarity with less 
apparent distortion. The first of these 
characteristics may be attributed to 
the fact that phase mixing would tend 
to emphasize transients and rapidly 
damped wave trains while discrimi- 
nating against fairly continuous sounds 
like hum or symmetrical noise, and 
tending to lower the pitch of unsym- 
metrical noise to a less audible region. 
In lowering the apparent distortion of 
the signal it should be noted that the 
recognition of distortion is to some 
degree a function of the duration of 
the distorted tone. For example, in 
the case of a cymbal clash, frequen- 
cies of 10,000 and 10,020 cps might be 
present which, if passed through a 
nonlinear element, would presumably 
give rise to a twenty -cycle beat note. 
If, however, the two high frequency 
components maintain a fixed relation- 
ship for only a few milliseconds then 
no effective twenty -cycle note will be 
generated. A similar phenomenon 
may be noted in sweep- frequency audio 
oscillators in which the low- frequency 
response is limited by the duration of 
the sweep. In general, it seems rea- 
sonable to assume that intermodula- 
tion distortion products will be most 
objectionable in situations where two 
or more frequencies bearing a constant 
relationship to each other are pro- 
duced for an appreciable length of 
time. Inasmuch as a phase mixing 
system would tend to reproduce such 
sounds at a level considerably lower 
than otherwise, this would give the 
effect of lower apparent distortion in 
the reproduction. 

Phase -shift mixing can be produced 
in several ways. One of the most in- 
teresting methods is acoustic mixing 
which may be done either by utilizing 
wall reflections, multiple speaker ar- 
rangements, or special baffles. In the 
case of wall reflections it usually 
seems desirable to have the speaker 
located out in the room with all or 
part of the radiation directed toward 
a nearby wall or corner. Variations in 
tonal quality may be secured by vary- 
ing both the angle and the distance 
of the speaker from the reflecting 
surface and proper positioning is some- 
times necessary to avoid a "hollow" 
effect. In addition to the phase -mix- 
ing effect an additional advantage 
may be obtained due to the fact that 
the wall reflection represents a vir- 
tual source of sound which, in com- 
bination with the direct radiation from 
the speaker, may be interpreted by 
the ears in its binaural equivalent. 
Similarly, the virtual sound source 
may cover an appreciable area of wall 
space and give a pleasing effect of dif- 
fusion. 

In the event that it is considered 
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Impractical to place the speaker and 
housing out on the floor, an alterna- 
tive method is to use two or more 
separate speaker assemblies physically 
displaced from each other. This dis- 
placement may be either in a line 
away from the listener or horizontally. 
A large number of possible combina- 
tions may be obtained with a setup 
of this kind and it is desirable to pro- 
vide for adjusting the relative levels 
of the different speakers as well as 
varying location and sound directivity. 
Under some circumstances an ar- 
rangement of this kind can be used 
as a form of attenuator to reduce 
spurious or unwanted sounds. For ex- 
ample, one half wavelength at 50 
cycles will be approximately ten feet 
and in some cases the cancellation 
effect can be used to reduce low -fre- 
quency hum or loudspeaker hangover. 
In the high frequency region a simi- 
lar technique could be used to reduce 
or eliminate a single unwanted fre- 
quency by the staggering of two close- 
ly- spaced tweeters, one slightly behind 
the other. Similarly, in the high - 
frequency region it would be practical 
to design special baffles with reflecting 
surfaces in order to achieve phase - 
shift effects. Such an arrangement is 
usually impractical at low frequencies, 
however, due to the large physical 
dimensions required. 

Electronic phase -shift mixing may 
be achieved by means of a variety of 
circuits and has the advantages of 
convenience and compactness over the 
acoustic methods previously described. 
At low frequencies the electronic 
phase -shift methods are generally 
somewhat more effective than acoustic 
techniques when used in a room of 
limited dimensions. Electrically, a 
phase shift of 180 degrees is relatively 
easy to produce at twenty cycles, 
while acoustically such a phase delay 
would require a path length of about 
twenty -five feet. At high frequencies 
very large phase rotations may be 
produced acoustically as compared to 
those available with conventional elec- 
tronic circuits. 

One of the most interesting appli- 
cations to which electronic phase -shift 
mixing may be put is in the improve- 
ment of signal -to -noise ratios in pro- 
gram material such as phonograph 
recordings. In conventional 78 rpm 
shellac recordings it is usually assumed 
that surface noise begins to be notice- 
able from about 3000 cps upward. This 
noise is largely due to small irregu- 
larities in the groove, such as caused 
by dirt or abrasive in the record ma- 
terial. These irregularities tend to 
cause the production of an asymmetri- 
cal transient when struck by the pick- 
up needle. As noted earlier, when the 
phase of an asymmetrical waveform 
is shifted and inverted and then mixed 
with the original signal the apparent 
frequency of the waveform will in- 
crease. If a 90 degree phase shift is 
used prior to inversion and mixing, 
this will cause the asymmetric com- 
ponents of needle scratch to be dou- 
bled in frequency, thus permitting the 
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(A) Use of wall reflections to obtain the 
phase -shift mixing. Points b and c repre- 
sent virtual sound sources. (B and C) Some 
of the possible combinations of multiple 
speaker spacing. The basic factor in all 
these three examples is to produce multiple 
sound sources at varying distances from 
the listener's ears. (D) Staggering of two 
speakers may be used to reduce or elim- 
inate undesirable resonances or frequency 
accentuations. Separation should be ap- 
proximately a half- wavelength at the un- 
wanted frequency. (E) Simple means of securing high frequency phase shift from 
speaker in fixed location by means of a small reflecting panel. This method will 
provide better high frequency response for the listener located off the speaker axis. 
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reproduction of sine waves on the re- 
cording up to approximately 6000 
cycles before noise interference begins 
to occur. If a 45 degree phase shift 
is used this will presumably extend 
the noise region to 12,000 cps and 
above, although in both cases it should 
be noted that the peak amplitude of 
the transient impulses will be consid- 
erably greater in relation to the musi- 
cal sine wave components. This is 
offset by the fact that the noise now 
occurs in a less audible region and 
may be easily attenuated by a filter 
network. 

Several factors should be noted 
about a noise -reducing system of this 
kind. Due to the fact that it alters 
the frequency characteristics of tran- 
sients or asymmetric waveforms only, 
it is not effective in reducing noise 
such as may be produced by a pickup 
with a severe ringing needle reso- 
nance. Similarly it may alter the 
tonal characteristics of certain sounds 
in the high frequency region, i.e., 
raising the apparent pitch of instru- 
ments such as cymbals, a not unde- 
sirable effect in recordings with a 
restricted frequency range. Assuming 
that a good pickup is used, the au- 
thor's experience is that reproduction 
from conventional shellac recordings 
approaches that of vinylite or shellac 
with very little abrasive content. Oc- 
casional ticks or pops may be noted 
but the average background noise 
tends to become a continuous, unob- 
trusive, low level sound. As a matter 
of interest it might be noted that some 
pickup equalization circuits appear to 
be similar in operation to the phase 
mixing arrangement. In these circuits 
inverse feedback is usually applied 
either to the pickup itself or through 
some phase -shifting element thus pro- 

(A) Simple phase -shifting circuit. The 
phase -shift will equal 45 degrees when 
reactance of the condenser is equal to 
that of the resistive element. Sections may 
be used in series for larger phase shifts. 
(B) Type of high frequency equalizer that 
is not recommended by author because it 
lowers the pitch of transients such as nee- 
dle scratch. (C) Phase shifting and mixing 
system which may be used to provide 
variable high or low frequency cut -off. 

viding the previously specified condi- 
tion of phase shift, inversion, and 
mixing. 

Some of the circuits that can be 
used for phase -shift mixing are shown 
in the accompanying diagrams and 
may be used in many different com- 
binations. Similarly it should be real- 
ized that many conventional tone con- 
trols or equalizer circuits introduce 
some phase shift mixing with results 
which may be considered desirable or 
not, depending upon the associated 

(Continued on page 152) 

(A) Generalized circuit for obtaining phase mixing. The pot. is used to obtain ampli- 
tude balance between the out -of -phase components. (B) Circuit for obtaining phase 
mixing and inversion. An audio transformer with the centertap grounded may be 
used in place of the triode, if desired. (C) Circuit for obtaining phase shift without 
amplitude variation. (D) Variation of wide -band phase shifting audio circuit. 
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MODERNIZING 

THE SCR-214/N 

TRANSMITTER 

Step -by -step data on converting a popular surplus 

unit to operate c.w. on 40 m. at 40 watts output. 

By 

CARL V. HAYS. W6RTP 

SINCE the release of the surplus 
stock of the well -known SCR -274/N 
series of transmitters to the ama- 

teur buyer, several articles have ap- 
peared on adapting the rig to typical 
amateur uses. While excellent in 
themselves, most of the information 
left much to be desired, from our point 
of view. 

From working with the little trans- 
mitters during most of the war years, 
we had naturally given some thought 
to how easily they could be converted 
to a complete c.w. rig, with a mini- 
mum of work and cost. Featuring a 
simple, stable v.f.o., parallel beam - 
power output tubes (the equivalent of 
807's), with neatness and compactness, 
they were a natural. 

The BC -459A, with coverage from 
7 mc. to 9.1 mc., was our choice, since 
the 40 meter band is our primary c.w. 
favorite. Other than for the difference 
in frequency involved, the BC -696A 
(3 mc. to 4 mc.) is also an ideal ham 
rig, and either will respond to similar 

Front panel view of the converted SCR -274/N transmitter. 
Read instructions carefully before starting disassembly. 

treatment, giving either full 80 -meter 
or 40 -meter coverage, as may be de- 
sired. 

Setting our shiny, brand -new BC- 
459A on the bench, we lit a pipe, and 
started looking and thinking. The 
photos will give a quick, clear picture 
of the final result envisioned, and it 
was surprising how little time and 
effort were required to achieve the 
desired results. A meter, a dial, a 
phone jack, an r.f. choke, and a con- 
denser were all the new parts required 
to give a neat -looking, smooth work- 
ing 40 -meter rig, for a ridiculously 
small investment. 

Removal of the top and bottom cov- 
ers is the first order of the day. With 
the innards exposed, we removed all 
tubes (for safety's sake) and then 
carefully removed all three tuning 
and padding condensers below the 
chassis, including the dial assembly. 
A small Bristo wrench makes this a 

Underchassis view. A neat lob will result if author's instructions are followed. 
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quick and easy operation, since the 
gears are secured to the shafts by this 
type of screw. From the top of the 
chassis we removed the final tank coil, 
the antenna loading coil, and the asso- 
ciated hardware. 

Next step is the removal of the an- 
tenna relay (immediately above the 
antenna loading coil) and the power 
relay (located below the chassis). The 
antenna feedthrough insulator also 
comes out, as well as the removable 
calibrated window on the panel. 

The next step involved paralleling 
the filaments, since these rigs original- 
ly operated from a 28 volt source. In- 
spection of the wiring diagram will 
show how easily this can be done, in- 
volving only two actual wiring changes. 
Removal of the relay wiring facili- 
tates this step. 

Since the crystal furnished with the 
unit in question is an 8000 kc. one, we 
had no further use for the tuning eye 
stage (1629), so no effort was made to 
utilize it. Removal of its plate drop- 
ping resistor was a simple means of 
eliminating this stage. Reference to 
the diagram will show all wiring 
changes, as well as the pin numbers 
in use in the modified version. 

With the wiring changes out of the 
way, the next step was mounting the 
oscillator tuning condenser C_, a 70 
uufd. dual- bearing job (Johnson). This 
particular condenser is almost ideal for 
the critical job, and is recommended 
highly. Not only is it a ruggedly built 
and smooth operating thing, it just so 
happens that its mounting feet and 
its shaft -center -to- chassis measure- 
ments make an easy job out of adding 
it to the circuit. 

Since its mounting involves going 
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into the oscillator shield can area (to 
get the holes drilled for the feet) 
you will find it will fit with a mini- 
mum of headache. While the oscilla- 
tor shield is off, the following steps 
are carefully done to the stage itself: 
extend the grid -leak condenser lead, 
taken from the original oscillator tun- 
ing condenser lug, up through the 
chassis hole, and solder it to the top 
of the coil (junction of coil and oscil- 
lator bandset condenser in the shielded 
area). This is necessary, since we are 
going to tap the new oscillator tuning 
condenser across part of the coil only, 
for bandspread purposes. 

Next step is the soldering, with 
short rigid leads, of an auxiliary 50 
µofd. silver mica or ceramic condenser 
C, across the bandset condenser. This 
is not an absolute necessity, but better 
bandspread is obtained with its addi- 
tion. Its use is optional, but recom- 
mended. Now is a good time to loosen 
the Bristo screws holding the arm of 
the rotor clamp on the bandset con- 
denser, and turn it full in, re- locking 
securely. 

Final step in re- working the oscil- 
lator is the soldering of a rigid length 
of bare hook -up wire from the stator 
of the 70 µµfd. tuning condenser Cr, 
to the fifth turn from the top of the 
oscillator coil. This spreads 40 meters 
over about 80 %/G of the National MCN 
dial, and gives plenty of bandspread 
for spotting frequency. 

The indispensable grid -dipper is a 
handy thing to have about this time, 
but calibration can wait, if necessary, 
until power is applied, checking 
against the station receiver. 

Comes now the final amplifier work, 
and here unfortunately a bit of hack - 
sawing is a must, in order to utilize 
the former final amplifier ganged tun- 
ing condenser for our purpose. Care- 
fully saw around the frame of this 
condenser just below the gear drive 
support arms that hold the worm gear. 
It is a nuisance, but look at the dough 
you save, and the pyrex -ball insulated 
condensers of the SCR -274 are worth 
the effort alone, besides the monetary 
saving accomplished. 

With this done, it will be found that 
this condenser will fit nicely to the 
left of the chassis, topside, immediate- 
ly behind the panel. In its duplicate 
position on the right will also fit the 
former final amplifier padding con- 
denser. An extension for its shaft will 
be found necessary, in order to fit it 
with a knob. Spot and drill holes in 
the panel to clear the two shafts (the 
panel referred to is the scrap piece of 
aluminum shown in the panel photo 
which is bolted to the front of the rig, 
flush with top and both sides). The 
two condensers are mounted to the 
side lips of the front panel by means 
of ().rt screws, tapping into the already 
existent holes in the condenser frames. 
Be sure and allow for the 2% in. 
meter mounting hole during this proc- 
ess, since there is just enough room 
for all of them to fit. 

Using the former clearance hole for 
the previous dial as a marker point, 
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COND. OLD PA 
PADDEN 
COMO. 

6.3V. 

(POLARIZE WINDINGS 
6.3 V. POR 12.6V.) 

it 

R, -7500 ohm, 25 w. wirewound res. R.- 50,000 ohm, 50 w. wirewound res. (with 
slider) 

C, -50 µµtd. silver mica or ceramic rond. 
Cr--70 Md. var. cond. (Johnson 70F30) 
Ca, Cc-8 ,!d., 600 v. elec. cond. 

r jack F,-5 . p. line fuse 

003 

S1. S_ -S.Ps.t. toggle sw. 
T,-Power trans. 500 -0 -500 v. @ 200 ma.; 5 v. 

@ 3 amps.; 6.3 v. (a 3 amps.; 6.3 v. @ 3 
amps. 

CH,. CH,-10 hy., 200 ma. filter choke M,-0 -250 ma. d.c. meter 
RFC, -2.5 mhy.. 250 ma. r.f. choke 
Parts not identified are in the original snit 

(A) Diagram of SCR -274/N showing required changes. (B) Suitable power supply for unit. 

lay out your oscillator tuning con- 
denser shaft center -point, and file or 
punch the panel to accept the MCN 
dial assembly drive unit. Some addi- 
tional chopping of this unit opposite 
the factory cutting will allow it to fit 
nicely under the chassis. Ten minutes' 
work will do the trick, and the result- 
ing operation will justify it. 

Retrieve the mounting lugs from 
the former final amplifier tank coil 
assembly, the 1625 plate clips with 
the parasitic suppressors attached, and 
using the lugs, mount the former an- 

tenna loading coil (minus, of course, 
its slider assembly) in the spot for- 
merly occupied by the old tank coil. 
Careful use of short bits of the old 
tank coil wire, soldered to the lugs, 
and inserted in the convenient holes 
found in the ceramic form ends, will 
secure it rigidly and quickly to the 
chassis. 

Make up, from the former mica 1625 
plate bypass condenser and the two 
plate clips, and a 2.5 mhy. r.f. choke 
RFC,, the parallel feed system shown 

(Continued on page 125) 

Top chassis view of converted unit. A compact. stable unit for c.w. is the result. 
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MAC': RADIO 

SERVICE SHOP 
By JOHN T. FRYE 

MAC had to stop at the bank during 
his noon hour, so he was a little 
late getting back to his service 

shop. When he finally did step in out 
of the raw January wind, the outer of- 
fice was empty; but he could hear 
Matilda Perkins, the office girl, gig- 
gling like a high school freshman back 
in the service department. Walking 
softly across to the door, he opened it 
upon a strange sight. 

Barney, his assistant, was sitting 
cross -legged on the service bench, his 
red thatch of hair concealed beneath 
an improvised turban of paper towels. 
In his left hand he clutched a small, 
misshapen doll, and with his right 
hand he was repeatedly thrusting a 
sharp scribing tool into its soft body. 
All the while he kept muttering to 
himself in a low monotone. Matilda 
was perched on a service bench stool 
in front of him trying to stop her al- 
most hysterical laughter by cramming 
a handkerchief into her mouth. 

"What's with Balmy Barney now?" 
Mac asked her. 

"He's getting rid of his inhibitions," 
she managed to gasp. 

"I never thought he had any," Mac 
said; "but how does all that help ?" 

"He read in a magazine that chil- 
dren often can be freed from their se- 
cret hates and angers by allowing 
them' to deface and destroy pictures 
of people they dislike," Matilda ex- 
plained, wiping her eyes. "He says if 
that's good for kids it ought to be 
good for him, too; so at noon he bought 
that kit of modeling clay and made 
that little man -figure that stands for 
all the manufacturers, engineers, and 
production men who dream up radio 
and TV sets that are hard to service. 
Now he's punishing this effigy and so 
ridding himself of a suppressed desire 
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to commit mayhem on the persons of 
these men." 

"Sounds like witchcraft to me," Mac 
commented as he sat down on the 
other service stool and picked up a 
lump of the colored clay. 

Like most good Irishmen, Barney 
Gallagher had a little of the ham 
(sock- and -buskin as well as key -and- 
mike variety) in him, and he was play- 
ing this scene to the hilt and way 
beyond -say about half -way to the el- 
bow. He had sat silent with his chin 
on his chest like a brooding Buddha 
during this exchange between his boss 
and Matilda, but now he took up his 
sing -song chant again: 

"So you will run leads from a set 
down through a hole in the cabinet 
shelf and then solder them to the 
speaker so a man has to use a solder- 
ing iron just to get the chassis out, 
will you? And how about that busi- 
ness of stapling loop antennas into 
console cabinets? Too cheap to use a 
couple of wood screws, aren't you? 
But when it comes to putting backs 
on console and TV cabinets you don't 
mind using screws. Oh no! Then you 
throw in one about every two inches 
so a poor guy has to take out a whole 
hatful of them just to change a tube. 
Speaking of antennas, my bucko, this 
jab is for cementing a loop inside a 
plastic cabinet and then using short 
leads soldered to chassis connections 
so a party can't even pull out the 
chassis and turn it over without break- 
ing those solid -wire leads. Why 
couldn't you fasten the loop to the 
chassis where it belongs? You knew 
that putting the chassis back into the 
case, into the field of the loop, would 
upset any alignment done outside; yet 
you made no provision for reaching 
the alignment screws with the set in 

the cabinet. Another prize crock you 
have pulled is in mounting a loop with 
its turns wound in a horizontal plane. 
You certainly should know that the 
only way a customer can pick up any 
but the stronger vertically -polarized 
signals on that loop is to turn the set 
on its side. 

"This gouge is for the crimes you 
have committed in the name of dials 
and dial- drives. Take the case of those 
transparent dial covers that are riv- 
eted to metal or celluloid backing 
plates with only room for the pointer 
to move in between. How do you think 
the technician is going to clean those 
dial covers? Do you think he is going 
to remove and put back all those eye- 
let rivets each time, or did you intend 
for him to replace the whole works 
every time the cover got dirty? 

"Another thing: are you trying to 
see how much you can overload a poor 
little dial cord? You rig up contrap- 
tions requiring the dial cord to turn 
the tuning condenser, work a slug - 
tuning assembly, move a pointer back 
and forth, and revolve forty -eleven 
pulleys besides -and sometimes you 
are too tight even to use wooden pul- 
leys! You know that cord will start 
slipping on the shaft before the set is 
out of the store a month. If you can't 
make the thing work longer than that, 
how do you expect the technician to 
do so? 

"Take that and that for the things 
you have done with record changers! 
Only a bird with malice in his heart 
would ever design a changer that 
must maintain tolerances and clear- 
ances to a few thousandths of an inch 
and then make the thing out of warp- 
ing, wearing pot metal. All you want 
to do is get the thing out of the fac- 
tory. A lot you care if it is impossible 
to keep in adjustment in the field. 
You prove that again by cooking up a 
changer design that taxes every last 
ounce of power of the phono motor. 
When everything is clean and brand - 
new, the motor barely has enough 
power to complete the change cycle; 
but as soon as a little gum forms in it 
and the drive wheel loses a tiny bit of 
its traction, the motor no longer can 
do the job. You never thought of de- 
signing in a little reserve of power, 
I presume." 

Barney stopped for breath, and Mac 
reached over and took the sharp - 
pointed scriber out of his hand. 

"Let me try a little of this voodoo 
stuff," he drawled as he held up a lit- 
tle figure he had molded from various 
colored bits of clay while Barney was 
talking. "Now this little figurine 
stands for a few technicians I have 
known in my time and who have got- 
ten into my hair more than somewhat 
in that period." 

"The first sharp prick we give you, 
my friend," Mac said to the little clay 
doll, "is to deflate your ego. I often 
hear you heaping fine scorn on radio 
and television manufacturers for the 
mistakes they have made. You never 
give these men any credit for having 

(Continued on page 101) 
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Compiled by KENNETH R. BOORD 

HANKS go to Simon Seheiner, New 
Jersey, for this data which he re- 
ceived from officials of Radio Re- 

public Indonesia, Djakarta, USI: 
Overseas Service -YDF, 11.770, 100 

kw., Djakarta (Java), beamed to In- 
dia, Middle East, Europe (may be 
used during European winter); YDC, 
15.150, 50 kw., Djakarta, beamed with 
Antenna 1 to Australia, Antenna 2 to 
China, Antenna 3 to India -Europe; 
YDB2, 4.910, 1 kw., Djakarta; YDB3, 
7.270, 7.5 kw., Djakarta, beamed to 
Indo- China; YDE, 11.770, 7.5 kw., 
Djakarta, beamed to West Coast USA. 

Home program in Indonesian -YDB, 
2.260, 1 kw., Djakarta; YDB2, 4.910, 1 
kw., Djakarta; YDF, 6.045, 100 kw., 
Djakarta; YDO, 9.585, 50 kw., Dja- 
karta. 

Second home program -YDD, 3.205, 
1 kw., Djakarta; YDB3, 7.270, 7.5 
kw., Djakarta; YDE, 11.770, 7.5 kw., 
beamed to Sumatra; YDE, 11.770, 7.5 
kw., beamed to East Indonesia. 

Other domestic outlets -YDA2, 2.415, 
150 w., Bandung (Java); YDA, 3.390, 3 
kw., Bandung; YDA3, 4.945, 150 w., 
Bandung; YDA6, 2.390, 100 w., Tjire- 
bon (Java) is relay station for Ban- 
dung; YDJ, 7.060, 7.5 kw., Djogjakarta 
(Java); YDJ2, 7.100, 1 kw., Djogja- 
karta; YDJ3, 2.450, 300 w., Djogja- 
karta; YDG, 6.170, 3 kw., Surakarta 
(Java); YDG2, 2.300, 100 w., Sura- 
karta; YDI, 3.240, 1.2 kw., Surabaya 
(Java); YDI2, 3.980, 5 kw., Surabaya; 
YDI3, 2.467, 300 w., Surabaya; YDH, 
2.500, 150 w., Semarang (Java). YDH2, 
3.945, 1 kw., Semarang; YDG6, 2.370, 
300 w., Madiun (Java) which is relay 
for Surabaya; YDI6, 2.335, 300 w., 
Djember (Java) is relay for Syrabaya; 
YDU, 4.840, 1 kw., Denpassar (Bali); 
YDQ, 3.365, 300 w., Makassar (Cele- 
bes); YDQ2, 9.550, 8 kw., Makassar; 
YDQ3, 7.295, 300 w., Makassar; YDR, 
4.865, 1 kw.. Ambon (Moluccas); 
YDR2, 2.420, 150 w., Ternate (Moluc- 
cas) is relay for Ambon; YDS, 3.230, 1 
kw., Manado (Celebes); YDO, 3.380, 1 
kw., Bandjarmasin (Borneo); YDO -2, 
5.960, 1 kw., Bandjarmasin; YDN, 
2.350, 300 w., Pontianak (Borneo); 
YDK, 4.855, 1 kw., Palembang (Su- 
matra); YDL2, 2.320, 300 w., Padang 
(Sumatra); YDL, 3.960, 1 kw., Padang; 
YDM, 3.270, 300 w.. Bukittinggi (Su- 
matra); YDM2, 5.030, 1 kw., Bukitting- 
gi; YDP, 4.930, 1 kw., Medan (Su- 
matra); YDP2, 3.350, 300 w., Medan; 
YDP3, 7.240, 7.5 kw., Medan; YDN, 
2.390, 100 w., Kotaradja (Sumatra). 

Radio Republic Indonesia officials 
January, 1953 

listed transmitting hours for the 
Home Service as weekdays 1730 -1945, 
2330 -0215, 0430 -1030; Sundays and 
holidays 1830 -0215, 0430 -1030. Overseas 
Service as 0600 -0700 English for Au- 
stralia (YDC) and Malaya (YDB2); 
0700 -0800 Chinese for China (YDC) 
and Malaya (YDB2); 0800 -0900 Arabic 
for Southeast Asia (YDC, YDB2); 
0900 -0930 Urdu for Pakistan (YDC) 
and Malaya (YDB2); 0930 -1030 Eng- 
lish for India -Pakistan (YDC) and 
West Coast USA (YDE); 1030 -1100 
Hindi for India (YDC) and Malaya 
(YDB2); 1030 -1130 French for Indo- 
China (YDB3) and Malaya (YDB2); 
1100 -1200 Arabic for Middle East 
(YDF7, YDC); 1200 -1300 French for 
Middle East and Europe (YDF7, 
YDC); 1300 -1400 Dutch for Europe 
(YDF7, YDC); 1400 -1500 English for 
Europe, New Zealand (YDF7, YDC). 

* * 

Radio Club Notes 
Japan - The Japanese Short -Wave 

Club, P.O. Box 29, Sendai, Japan, is 
now issuing a monthly house organ 
that is entirely in the English lan- 
guage. Editors are Kenro Wada and 

(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 click 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 2401).) The symbol -\ "' following a listed frequency indicates "varying." The station may operate either above or below the frequency given. "A" 
means frequency is approximate. 

This young DX -er is Roland Engberg of Swe- 
den. He is a contributor to the ISW DEPART- 
MENT and one of the "most valuable" con. 
tributors to "Radio Sweden's" DX program. 

.Akira Ogawa. Welcomes members 
from all over the world. 

Sweden -QRA of Malmo Kortvags- 
klubb (The Malmo Short -Wave Club) 
is Fack 7026, Malmo 7, Sweden. This 
club's house organ, "Malmo DX- aren," 
is published in Swedish and English. 

USA - The Universal Radio DX 
Club, 21446,Birch St., Hayward, Calif., 
observed its 19th anniversary when it 
issued its December 1 bulletin. 

The amended by -laws and constitu- 
tion of the Newark News Radio Club 
have been compiled in attractive book- 
let form by Peter J. McKenna, Albu- 
querque, New Mexico, vice -president, 
and the publication has been sent to 
all members of the club. James J. 
Hart, former short -wave editor for 
NNRC, headed up the By -Laws Com- 
mittee. Your ISW DEPARTMENT 
editor recently was honored with a 
"Member of the Month" citation from 
NNRC. 

s 

This Month's Schedules 
Afghanistan -Radio Kabul, 9.975, is 

noted weekdays around 1135 -1150; on 
Sundays extends sessions with a lis- 
teners' request program to around 
1215. Wishes to receive reception 
reports; hopes soon to put in two new 
high -powered transmitters; is trying 
to trace sources of QRM to present 
9.975 channel. (Pearce, England) Re- 
ports may be sent to Director of Eng- 
lish Programs, Kabul Radio, Post Box 
24, Kabul City, Afghanistan, or to 
Edris Ali Shah, London Agent, Kabul 
Radio, 134, Fellows Road, London, 
N.W. 3, England. (ISWC, London) 
Kary, Pa., has received word from the 
London Agent that the station hopes 
to have "at least one 100 -kw. trans- 
mitter" in use before long. 

Albania -Radio Tirana, 7.852A, has 
strong signal ending broadcast in 
French, 0100, then closes down. 
(Pearce, England) Is heard in USA 
now with news 2345. (Stark, Texas, 
others) And is sometimes audible to 
fair during 1600 news. (Kary. Pa.) 

Algeria -Radio Algerie has moved 
from 6.145 to 6.160 for Arabic trans- 
missions; heard sometimes to around 
1800. (Kary, Pa., others) Niblack, 
Ind., notes the 9.57 outlet 1730 -1800 
with French session. 

Andorra - Radio Andorra, 5.990, 
noted 1730 when identified in Spanish. 
(Croston, Pa.) 

Anglo- Egyptian Sudan -Radio Om- 
durman sent schedule as Arabic 2315 - 

(Continued on page 82) 
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Fig. 1. Front cabinet view of home -built audio oscil. 
lator. The dial scale on author's unit is nonlinear 
in the interest of simplicity but may be made linear. 

THE second instrument the average 
electronic experimenter finds neces- 
sary in his hobby (the first is a good 

v.t.v.m.) is usually a variable audio 
oscillator. The usefulness of a good 
audio oscillator is hard to overrate; it 
can be employed for tasks as mundane 
as determining frequency response; as 
expedient as code -practice signal, or 
variable b.f.o.; as unusual as deter- 
mining the operating time or contact 
bounce of relays. Unfortunately, a 
really good oscillator costs money. Al- 
most equally important for the apart- 
ment- dweller, it is large and difficult 
to store in the hall closet. 

The desire being felt, and the major 
conditions known (lack of space, lack 
of money), the only way out was to 
design and build an oscillator with 
whatever could be begged, borrowed, 
or salvaged. Optimistically, it was 
to be the equivalent in performance of 
a certain well -known laboratory stand- 
ard. Blissfully confident in what luck 
and sweat could do, a list of specifica- 
tions was set up as follows: 1. Cost - 
as close to nothing as possible; 2. Size 
-to be housed in a 5 x 6 x 9 inch 
box; 3. Range --20 cps to 200 kc. in 
four decaded ranges; 4. Stability - 
zero drift under any conditions; 5. Dis- 
tortion -zero; 6. Amplitude- constant; 
7. Components- non -precision; and 8. 
Calibration -one -time only. 

Despite the optimism, the resulting 
circuit to be described comes surpris- 
ingly close to the ideal. Two of these 
instruments were constructed initially 
and have been in operation for over 
a year; a third was recently bread- 
boarded by a very critical engineer 
and checked by means of a CRO 
against a commercially -built oscilla- 
tor guaranteed to have less than ',z% 
harmonic distortion. There was no 
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AUDIO OSCILLATOR 

By C. R. GERBER 

This unit, housed in a 5" x 6" x 9" box, uses 

standard parts, covers 20 cps to 200 kc. in 

four ranges, and requires no re- calibration. 

measurable distortion in the bread- 
board circuit. (This method of check- 
ing distortion will be described later 
for those interested.) 

During the developmental period a 
number of different circuits were con- 
structed and tested, including the 
heterodyne, the phase shift, the 
bridged -T, and the Wien bridge cir- 
cuits. All of these have been described 
at one time or another in this maga- 
zine. Without discussing the "why's" 
and "why -not's," the circuit used was 
a modified Wien bridge, with a dual 
10,000 ohm potentiometer as the vari- 
able element. 

To anyone familiar with v.f.o.'s the 
previous sentence packs a whale of a 
lot of information. In the first place, 
textbooks and constructors alike frown 
on the dual or triple pot. as a frequen- 
cy- varying element, principally citing 
the non -tracking characteristic of such 
pots., with variation with age and tem- 
perature running a close second. Let 
it be said once and for all that the 
non -tracking bugaboo is seriously 
overrated; in this circuit the resist- 
ances have been deliberately un- 
balanced by 5% with no change in 
amplitude or waveform, and only a 
slight shift in frequency. 

Fig. 2. Characteristic of a 3 -watt. 117 -volt 
bulb. The bulb acts as a feedback control. 
45 
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Since the device must be calibrated 
in any event, this is no drawback. This 
highly- touted warning is the result of 
trying to use high -resistance carbon 
pots.; use of a low resistance, wire - 
wound unit sidesteps this difficulty. 

The small value of resistance adds 
one very important feature: stability. 
To tune the 20 -200 cps range, 1.2 ,sfd. 
is needed. As many radio amateurs 
know, the stability of an LC -tuned cir- 
cuit is inversely proportional to the 
LC ratio, for condensers are by nature 
more stable elements than coils. The 
situation is precisely similar for RC 
nets. Most commercial oscillators for 
the audio ranges use RC nets for the 
tuning element, employing 4 -gang 
variable condensers. Hence, it may 
be observed that the frequency shifts 
when the hand is brought near the 
dial, unless the instrument is unusu- 
ally well shielded. The circuit being 
discussed is so stable that a finger 
may be placed on the oscillating grid 
without disturbing the frequency. 

Also in the key statement lies the 
limitations of this circuit; use of a 
linear pot. as the variable element 
means a very nonlinear dial calibra- 
tion. There are two electrical meth- 
ods known to the author to minimize 
this, and one mechanical makeshift 
which will not be discussed. Neither 
method was employed in the initial in- 
strument, and it has operated so satis- 
factorily that no effort has been made 
to alter the circuit. 

Theoretically, the limiting high fre- 
quency of this circuit occurs when the 
inductive reactance of the pot. be- 
comes an appreciable fraction of the 
total impedance; practically, however, 
extreme care is required to reach 2.0 
mc., with 200 kc. as an easily obtained 
value. Above this frequency the am- 
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plitude falls off due to the increasing 
shunting effect of tube and wiring 
capacitance. With the tubes and cir- 
cuit constants indicated, 1.0 mc. repre- 
sented the upper limit, and the com- 
pleted unit was not extended beyond 
200 kc. 

The circuit and component values 
are shown in Fig. 3. Figs. 5 and 6 show 
top and bottom views of the completed 
unit without the case to indicate the 
parts layout. The tuned -circuit con- 
densers are in the shielded box at the 
rear of the chassis. The layout is not 
critical unless the extreme range of 
frequency is desired. Likewise, none 
of the components are precision. How- 
ever, if single -dial calibration is de- 
sired, the condensers must be hand- 
picked. Don't let this discourage you; 
when constructing the two original 
units selection was made from stand- 
ard -value condensers. Five each of the 
1.0, 2.0, and 5.0 values from 100 .pfd. to 
1.0 pfd. were obtained and measured 
on a capacitance bridge. Two sets of 
decaded pairs, matched within %7c in 
pairs and 1% in decades were assem- 
bled. An illustration of the method 
follows : 

Nominal: 
Measured: 

1.000 0.200 0.010 
1.012 0.220 0.0115 
1.004 0.217 0.0110 
0.982 0.195 0.0102 
0.980 0.191 0.0096 
0.977 0.188 0.0089 

These values were from a random 
selection of five as taken from stock; 
note that the measured values are 
both above and below the nominal 
value, and vary as much as 20% from 
the nominal value. 

For a 10,000 ohm pot., and a dial of 
exactly 180 degrees rotation, 6666 
ohms is the maximum resistance to be 
used, corresponding to 20 cps. The 
necessary value of capacitance is then 
1.200 pfd. Therefore two 1.200 pfd. 
condensers must be assembled. Exam- 
ining the list, the following possible 
combinations will work: 

A B C D E 
1.012 1.004 0.982 0.980 0.977 
0.188 0.195 0.217 0.220 0.220 

1.200 1.199 1.199 1.200 1.197 
Of these, A and D are the obvious 

choice, with B and C as second choice. 
However, A and B could be used to- 
gether with only 0.1%( unbalance, and 
even the worst case of A and E would 
result in only 0.3% unbalance -which 
is notably better than the 1% to be ex- 
pected from precision condensers cost- 
ing five times as much. The other 
decade values are built up in the same 
manner, always trying for the best 
balance between pairs, and accurate 
decading. Usually such balance can 
be obtained with two condensers each, 
as demonstrated, although in some 
cases a third may be necessary. If 
more than three are required, try 
some other combination. 

Now this is work, but mainly paper 
work, juggling the measured values 
until the desired precision is attained. 
A capacitance bridge such as the Gen- 
eral Radio capacitance bridge is a ne- 
cessity, and the use of one can usually 
be obtained from a local firm, technical 
school, or university. A total of sixty 
January, 1953 

.VOLT TO GROUND 

*LSE RATE c.D CATHODE 

t: 

34 41 0.3 

v2, Iw 34 ST 

Yr, e, -L.. 20 

*VANES 

RI 

R 

1 RS 

MIN OM 
OUTPUT 

LOW WA 
OUTPUT 

1 

LSINeESTED ALTERNATIVE PONER SUPPLY 

R, R4-660 ohm, 1/2 w. res. 
R_ R, Dual 10,000 ohm wirewound pot. 
R, -2400 ohm, 1/2 r. res. (may have to be ad- 

justed) 
R -200 ohm, t/ w. res. 
R -7500 ohm, /2 W. res. 
R..-22,000 ohm, 1/2 w. res. 

megohm, t/2 w. res. 
R,,,- 27.000 ohm, 1/2 w. res. 
R - 10.000 ohm rireround pot. 
R,.-1000 ohm, 1/2 w. res. R,- 100.000 ohm, 1/2 w. res. 
R - 50.000 ohm, pot. 

R,..-470,000 ohm, E/2 w. res. 

R,,,, 
R.-30.000 ohm, s/2 W. res. 
Rao-2500 ohm, 5 w. wirewound rest. (can 

be varied to obtain 150 volts across 042 
tube) C CG Cs C, C, Ca C, C,-See text 

C, -.1 pfd., 200 V. cond. 

C,,-.1 Add.. 400 V. cond. 
C -8 pfd., 150 v. elec. cond. 
C,,-40 pfd., 150 V. elec. cond. 
C.-C.-8 '8 pfd., 250 v. elec. cond. 
C,5-8 pfd., 150 v. elec. cond. 
C C,T -818 pfd., 250 v. elec. tond. 
PL -3 r., 117 v. Mazda lamp T,- Midget type power trans. 220.0.220 v. @ 

50 ma.; 6.3 v. @ .6 amp.; 25.2 v. @ .5 
amp. (Stancor PC -8417) 

T.-Power trans. 24 v. to 180 v. (wired back- 
wards -see text) 

T,, -fil. trans. 117 V. to 24 v. @ 1 amp. (See 
text) 

S, -D.p. 4 -pos. switch 
SR,. SR.-75 ma. selenium rectifier 
V,, V_-- -124(17 tube 

V5-042 tube 
V1-6X4 tube 

Fig. 3. Complete circuit diagram covering the low -cost audio oscillator. 

condensers of standard values is still 
considerably less expensive than pre- 
cision components, and those not se- 
lected can be used in other applica- 
tions less stringent in their require- 
ments. 

The basic value of capacitance (1.2 
pfd. in the previous example) is set 
by the maximum resistance and the 
dial angle desired. In the original 
model, 1.2 pfd. was the basic value 
since 180- degree coverage was desired, 
using a 10,000 ohm pot. The poten- 
tiometer winding covered 300 degrees; 
180 degrees corresponds to 6000 ohms. 
Since this is the maximum resistance 
of the pot. that will be used, it cor- 
responds, in turn, to 20 cps. With zero 
pot. resistance, the dial will have cov- 
ered 180 degrees, and this must cor- 
respond to 200 cps. Of course for 200 
cps and a 1.2 pfd. condenser, the re- 
sistance must be 600 ohms. This must 
be a fixed resistor in series with the 
potentiometer. The total resistance 
for 180- degree rotation will then be 
6000 plus 600, or 6600 ohms. This, in 
turn, makes the fixed resistor value 
660 ohms -this see -saw could be con- 
tinued as far as desired. To a reason- 
able percentage of accuracy, the fixed 
resistor should be 666 ohms, and 6666 
ohms as the total resistance at 180 - 
degree rotation. The value of capaci- 
tance is then found to be 1.2 pfd., 
which has a reactance of 6660 ohms at 
20 cps. 

It should be pointed out that it is 
not necessary to use this exact value 
of capacitance if a dial angle of 
slightly more or less than 180 degrees 

is permissible, nor if the decaded fre- 
quency can be other than 20 cps. In 
fact, the second unit constructed was 
based on a 18 cps decade, since of 
the original five sets of condensers a 
second matched pair of 1.200 pfd. could 
not be constructed easily after the 
first pair has been removed. The basic 
value of capacitance for this oscillator 
was 1.34 pfd. Also, the linear pot. is 
not necessary; in fact a nonlinear pot. 
would be an advantage in rectifying 
the dial spacing. Finally, the 10 to 1 
decading is not essential; a 3 -to -1 span 
would be considerably better as far 
as dial spacing is concerned. This 
means twice as many condensers and 
switch points, but the added cost is 
small if the nonlinear dial is a par- 
ticular disadvantage. The method out- 
lined can be applied just as easily 
with these modifications in the design. 
The purpose of this article is not so 
much to describe one particular de- 
sign as to outline methods of designing 
an oscillator to fit the user's individ- 
ual needs and desires. 

The extreme stability afforded by a 
low- impedance tuning circuit has an 
attendant disadvantage. A glance at 
the circuit shows a two -stage RC -cou- 
pled amplifier with connecting posi- 
tive and negative feedback loops. The 
difficulty appears when trying to cou- 
ple the low- impedance positive feed- 
back circuit to the plate of the second 
tube. The low- impedance value is bad 
enough, although this may be over- 
come by proper design; however, add- 
ing a 10 to 1 variation in impedance 
(frequency) causes an amplitude 

63 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Too 

600 

ä ; 500 

00 

300 

i200 

ç ,00 

co 
2 6 lO N 03 22 

APPLIED VOLTAGE IN VOLTS 
26 30 

Fig. 4. Curve showing incremental resist- 
ance which governs action of the 3 -watt lamp. 

variation of 20 db. Without a com- 
plex circuit addition, it is impossible to 
hold the oscillator output even reason- 
ably constant. The amplitude -con- 
stant feature is the function of the 
3 -watt lamp in the cathode circuit of 
the first tube, representing a variable 
resistive element. But it will perform 
this function over a very limited 
range of voltage -more like 3 db than 
20 db. Therefore a means had to be 
developed to keep the oscillator out- 
put reasonably constant before the 
feedback lamp added its correction. 
The means developed makes the oscil- 
lator a usable instrument, and adds 
a second feature of a low impedance 
output with no extra complexity. The 
means referred to is the insertion of a 
cathode -follower after stage two, tak- 
ing the feedback loops around the 
cathode follower, stage three. At the 
same time the cathode resistance of 
this stage is made a potentiometer, 
the arm of which is the low- impedance 

output tap (approximately 500 ohms) 
and also acts as a vernier control for 
stage four. The last stage is merely 
an amplifier, and serves no other func- 
tion. The output from the low im- 
pedance tap is 3.0 volts r.m.s., maxi- 
mum; over 20 volts r.m.s. is available 
at the high impedance output, with an 
impedance of approximately 25,000 
ohms. 

The cathode follower, with an out- 
put impedance of less than 500 ohms, 
will allow a load variation (the tuned 
circuit) of from R. = Co to R,- = 500 
ohms before the amplitude decreases 
to 'í, which is 6 db, voltage -wise. The 
feedback lamp can now handle the re- 
maining correction; amplitude is con- 
stant ± 2 db, from 20 cps to 200 kc. 

The tubes used require no selection 
-in fact, almost any triode will oper- 
ate as the oscillator -a 12AU7 is speci- 
fied, but a 12AX7 may be used with a 
slight change in the feedback resist- 
ance. To take advantage of the am- 
plitude stability of this circuit, a 
regulated power supply is desirable, 
most easily accomplished with a VR 
tube. The current drain is surprising- 
ly low, so that the oscillator may not 
need a separate power supply. How- 
ever, for those who desire a self -con- 
tained unit, two circuits are suggested 
in Fig. 3. The first employs a 6X4 
tube, plus transformer and filter. The 
second is more compact, being a full - 
wave voltage doubler with double 
transformer isolation from the line. 
Two 6, 12, or 24 volt transformers are 
operated with the low- voltage wind- 
ings interconnected, the two 12 -volt 
tube filaments being appropriately 
connected. The "B" voltage is derived 
from the high -voltage side of the re- 
versed transformer. This arrange- 

Fig. 5. Top chassis view of the home -built audio oscillator. Fig. 6. Bottom view 

ment permits grounding one side of 
the "B" supply, and one point of the 
filament string, and provides very ef- 
fective shielding from spurious noise 
voltages generated on the 117 -volt 
power line, as well as keeping the 
oscillator signal off the line. Although 
this point is seldom mentioned by most 
authors, it is surprising how an audio 
signal can ooze its way along the 
power line to some other device oper- 
ated on the same branch. 

Transformers T. and T:, used in the 
actual construction of the oscillator 
were specially -built units that were on 
hand. As far as it was possible to 
determine, there are no direct replace- 
ments for these units. For transformer 
T, the commercial unit which comes 
the closest to meeting the specifica- 
tions is the Stancor P -6469. Its rating 
is 117 volts primary to 25.2 volts (ii) 1 
amp. secondary. This is slightly higher 
than the 24 volts desired but can be 
used directly without difficulty. 

Transformer Tr is not replaceable. 
If you are in a position to do so, you 
could have the transformer built to 
your specifications. It is possible, how- 
ever, by removing turns, to use the 
same transformer as is used for T,. In 
reworking this transformer, remove a 
sufficient number of turns from the 
low- voltage winding until the required 
180 volts are obtained across the high - 
voltage winding. When checking this 
voltage, it is advisable to connect the 
transformer in the circuit as shown in 
Fig. 3. This removal of turns requires 
some skill and, in the event that the 
transformer used is not conservatively 
rated, may cause overheating. 

Because of this "custom" aspect, it 
is recommended that the alternative 

(Continued on page 123) 

of unit showing layout of component parts. 
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MAKESHIFT 

REPLACEMENT 

PICTURE 

TUBE 

Are you sticking your neck 
out on Picture Tubes? 

You are if you're using makeshift replacements instead of brand 
new tubes. You may think you'll save a little money but you could 
lose your good reputation. Play it safe. Use the tubes that are 
given 101 rigid quality tests and checks to insure their electrical 
and mechanical perfection ... 

TELEVISION PICTURE TUBES 
These brand new tubes, the precision products of a multi - million 
dollar corporation, are creating satisfied customers with their 
superb performance wherever they are installed. And this quality 
performance is enhancing the reputa- 
tion of the Service Technicians who in- 
stall them. Protect your future with 
RAYTHEON TV PICTURE TUBES. 

Use RAYTHEON TELEVISION PICTURE TUBES : 
They're Right for Sight ... and Right for You ... and Always New! 

January, 1953 

ewton, Mass., Chicago, Ill., Atlanta, Ga., Los Angeles, Calif. 

ICTURE TUBES RELIABLE SUBMINIATURE ANO MINIATURE TUBES GERMANIUM DIODES AND TRANSISTORS NUCLEONIC TIRES MICROWAVE TUBES 
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RIDER 

TEK-. 
FILE 
easy -to -use 

packaged 

tv 
service 

information- 
it's 
complete... 
accurate... 
factory - 

authorized - 
at 
your 

jobbers 

now... 
only 

$2 per pack 

dependable replacement 
parts listing beginning 
with Pack 37 

480 Canal Street, 

New York 13, N. Y. 
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25 -WATT UTILITY UNIT 

Details on 

By 

GEORGE ANGLADO 

a versatile ham item that can be used as a 

crystal oscillator, straight amplifier, or a doubler. 

HERE'S a neat little unit that the 
author built about two years ago 

which is still giving good service. 
The unit can be used as a 20 -watt 
crystal oscillator on 160, 80, or 40 me- 
ters or it can be used as a 25 -watt 
straight amplifier on any amateur 
band from 10 to 160 meters, or it may 
be used as a 20 -watt frequency doubler 
on any band from 10 to 80 meters. 

When used as an amplifier, the unit 
may be either link- coupled or capac- 
ity- coupled to the exciter tank. When 
used as a crystal oscillator, the crystal 
is plugged into the two socket holes as 
indicated in Fig. 1. The same two 
connections are used when the unit is 
capacity -coupled. The coils incor- 
porate a jumper so that when one is 
plugged into the grid socket the 
tuning condenser (the 100 µpfd. mid- 
get) is cut into the circuit. 

We have used ready -made plug -in 
coils of the 50 -watt, end -link type and 
have added the jumper to these units. 
Duplicate coils are not required for 
the grid and plate as the plate tank 
makes use of the coil designated by 
the manufacturer as being usable on 
the next higher frequency band (ex- 
cept on 10 meters). This provides a 
higher value of "Q" in a single -ended 
plate tank circuit. On 10 meters a 
"10- meter" coil is used in the plate 
circuit since a "5- meter" coil requires 
an excessive amount of capacity to hit 
10 meters. For operation on all bands 
from 10 to 160 meters, two 10 -meter 

Fig. 1. Complete schematic diagram 

coils would be required but only one 
coil is required for each of the lower 
frequency bands. 

Because of the small diameter of 
the coils, coupling can be kept to a 
minimum by spacing them far enough 
apart. Electrostatic coupling between 
the grid and plate circuits is prevent- 
ed by a shield baffle which supports 
the 807 socket. 

When the unit is used as a crystal 
oscillator there is not sufficient feed- 
back to support oscillation except, pos- 
sibly, on 40 meters. Thus when the 
unit is to be employed as an oscillator 
a small piece of wire must be tied to 
the grid prong of the 807 and run over 
the shield partition toward the top of 
the 807 for a distance of about 3 
inches. More feedback coupling than 
that required to support stable oscil- 
lations should not be used on any band 
since excessive feedback capacity will 
result in a high value of r.f. crystal 
current. 

Sufficient cathode bias is provided to 
limit the plate current to a safe value 
when no excitation is applied. This 
permits the unit to be used as an r.f. 
amplifier after a keyed oscillator or 
v.f.o. 

The unit can be plate- screen modu- 
lated with excellent results. The only 
requirement is that there be sufficient 
excitation and that the 807 is not too 
heavily loaded. This latter restriction 
applies particularly when modulating 
the unit as a frequency doubler. 

and parts list for the 25 -watt utility unit. 

SEE 

1 

1 . 2 

R1 

C3 {R2 

R EXCITATION 
-117 VAC- 

L2 

COIL BASE ASSEMBLY 

R,- 100.000 ohm, Vg r. res. 
R_ 500 ohm, 10 r. rireround res. 
R,- 40,000 ohm. 10 r: rireround res. 

500 V. 

00 MA. 

C, -I00 µµ4d. midget var. cond. 
µjd., 600 v. cond. 

C;,, C, -.01 µ$d., 600 r. cond. 
Cr, 330 µµ4d. var. cond. (.03" air gap) 
Ca -.00S pfd., 600 v. cond. 
J,- Closed circuit jack 
T -Pif. trans.. 6.3 v. @ 1.2 amps., center-ta ppeJ 
M -0.100 d.c. milliammeter 
RFC, -2.5 mhy. r.f. choke 
L,. L. -50 r. plug-in coil (see text) 
V, -807 tube 
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&ad dux 
ADVANTAGES FOUND 

Ot4 in HEATHKITS 
1. Baked Enamel lifetime Finish Panels 

- Oven baked finishes for maximum dura- 

bility and freedom from mars, scratches and 

discoloration. Panels that can really take 

service shop and laboratory abuse. 

2. 
expensive 

2. Save Money - 
ndwiring 

irectstfactory to ocus customer 
your 
ales 

elim And, 
eliminate all middle man profits. You can 

have a complete Heathkit laboratory 
or 

service 
ce 

shop for what one or two pieces 

built equipment cost. 
New "fitted Panels" 

3. Modern Styling -New 
and formed cabinets with 

ro Ìn dar 
present a smart, professional appearance. 

Dignified appearance for prestige. 

4. Quality Components Used Throughout 
- Heathkits use well known, time and quality 

Transformer, 
components ilkorh Allen-Bradley, Alter- 

Lansing, Cinch, Oak. Grigsby- 

Allison, 
allorylan 

5.l Ext, Mallory and many others. 

S. Extensive factory facilities Shear- 

ing. punching, forming spot welding. etc. 

is done 
production n for highest qu 

plant 
quality and less cot 

to you. 
6. Extensive and careful engineering - 
A staff of engineers working in a modern, 

well equipped laboratory carefully develop 

Heathkits according to highest engineering 

practices. Your assurance of accurate, up to 

the minute instruments. 
7. Complete Kits- All athe túarts are 

right 
in the kit - you get 

transformers, meters - everything - no 

other components to buy. And no cutting 
á I 

punching, or painting necessary - it's 

done for you. Heathkits go together easily 

and smoothly. 
Complete Line -Over 30 kits 

avail Only 
CHeaathkits form the only com- 

plete line of kit -form test equipment on the 

market. Kits for hams- engineers. service men, 

schools and enthusiasts. 
Detailed, Complete Instruction 

anuals - Comprehensive manuals tell you 

exactly how to build your Hcathkit. Manuals 

contain easy-to-follow instructions, clear, large 

pictorials, schematic, detail 
dr wi s. etc. hey 

make construction easy, fun, 

fOCIF IITEIIATIOIAI COW. ir T. W.. ft. 
MITT YOU CIÑ1 n) 

January, 1953 
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Measures O and in- 
ductance of coils. 

Measures O and ca 

pacify of capacitors. 

Slant face cabinet for 
ease reading the 
meter. 

68 

First 0 METER within the 
price range of all. 

Read O's of 0 - 500 di- 
rectly on calibrated scale. 

Stable oscillator supplies 
R.F. frequencies of 150 kc to 
18 megacycles. 

Calibrated capacitor with 
range of 40 mmf to 450 mmf 
with vernier of ±3 mmf. 

Simple, easy operation. 

Can be used to measure 
small inductances or capaci- 
tors. 

Measures Q of conden- 
sers, RF resistance and dis- 
tributed capacity of coils. 

Measures capacity by 
substitution, capacity by 
resonance, inductance by 
resonance. 

Slanted panel for con- 
venient operation. 

Another outstanding example of progressive HEATH- 
KIT engineering. Now a highly desirable Q METER 
within the price range of all laboratories, schools and 
experimenters. No longer is it necessary to deny your- 
self the many measurement advantages offered by this instrument. 

Use the new HEATHKIT Q METER for the following simple basic measurements: capacity 
by substitution, capacity by resonance, inductance by resonance and Q at the OPERATING 
frequency all can. be read on the calibrated scales. The method used to obtain information re- 

garding the Q of condensers, RF resistance, distributed capacity in coils, etc, is only slightly 
more involved. In the HEATHKIT Q METER, the generated RF signal is coupled through a 

cathode follower and injected across a low impedance condenser which is included in the 

resonant circuit under test. Large 41/2" 50 microampere Simpson meter reads Q directly. The 
resonating condenser and vernier condenser are calibrated in mmf for substitution method 
capacity tests. The resonating condenser is also calibrated in effective capacity for resonance tests. 

The inductance calibration serves for rapid determination of the approximate inductance of a 

coil. The HEATHKIT Q METER has a generator frequency range of 150 kc to 18 megacycles. 

Vernier capacity covers ± 3 mmf and the resonating condenser is calibrated from 40 mmf to 
450 mmf actual capacity or 40 mmf to 350 mmf effective capacity. Meter reads Q directly up to 
250. Higher and lower full scale readings can be obtained by varying the injection voltage levels. 

The entire kit consists of 12AT7, GAL5, 6C4, OD3 and 6X5 tubes. 50 microampere Simpson 
meter, power transformer, cabinet and all other parts necessary for construction as well as in- 
structions for assembling, testing and operation of the completed instrument. 

'eaale e DECADE 
RESISTANCE KIT 

The HEATHKIT DECADE 
RESISTANCE KIT is widely 
used by schools, experiment- 
ers and laboratories because 
of the extremely wide resist- 
ance range offered and the 
useful, dependable service 
provided. The DECADE con- 
sists of 5 rotary 2 deck ce- 
ramic wafer switches with 
silver plated contacts and twenty lr,: 
precision resistors in a circuit which 
provides the resistance range of I ohm 
to 99,999 ohms in I ohm steps. The 
HEATHKIT DECADE RESISTANCE 
KIT is simple to construct and is 
housed in a beautiful polished birch 
cabinet with an attractive panel. The 
DECADE will furnish years of accu- 
rate trouble -free service. 

Individual decade sections of above 
can be purchased separately for special 
applications. 

A 
$19.50 

4 

MODEL DR -1 

SHIPPING 
WT. 4 LBS. 

NEW 4ea:t`eet DECADE 
CONDENSER KIT 
Extremely useful in all experi- 
mental and design work such as 

determination of condenser 
values for: compensating net - 
works, filters, bridge imped- 
ances, tuned circuits, etc. Uses all 
precision silver mica condensers 
within ±-1% accuracy. Values 
run in three decades from 100 MMFD to 
0.111 MFD in steps of 100 MMFD. 
Smooth acting, positive decent, highest 
quality ceramic wafer switches make all 
capacitor values easy to set up and keep 
losses to a minimum. Low loss dielectric 
terminal board mounts on outside of panel 
for easy cleaning. Heathkit binding posts 
accommodate a wide variety of test leads. 
Comes complete with all parts, including 
polished birch cabinet. 
Individual decade sections of above can 

be purchased separately. 

44\ 

MODEL DC -1 

SHIPPING 
WT. 4 LBS. 

S165ó 

LOCKE INTERNATIONAL CORP 

NOW .Y CORK' CITY pot 
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NEW 4'eaet4a OSCILLOSCOPE KIT 
NEW WIDE BAND VERTICAL AMPLIFIER ± 2 DB 10 CYCLES TO 1 MC. 

Coved plate con. 
nections for mod- 

. ulation tests. MODEL O -8 
SHIPPING 

WT. 29 LBS. 

New wider band vertical 
amplifier -.2 db from 10 cycles 
to 1 megacycle useful Io over 
5 megacycles. 

High sensitivity in vertical 
amplifier. .025 volts RMS per 
inch deflection. 

New 3 step input attenuator 
input ranges Xl, X10, X100. 

New 5CP1 intensifier type 
tube for greater brilliance. 

Terminal board and rear 
cabinet opening provisions for 
direct connections to deflecting 
plates. 

Newly styled formed and 
ventilated aluminum cabinet. 

Wide band sweep generator, 
15 cycles to over 100 kc. Will 
synchronize with 5 megacycle 
signal. 

10 tube circuit featuring push 
pull operation of vertical and 
horizontal amplifiers. 

Internal synchronization on 
either positive or negative 
peaks. 

Reproduces faithfully the 
front and back porches of TV 
sync pulses. Excellent square 
wave reproduction to over 
100 kc. 

Optional Intensifier kit 
available for 2200 volt oper- 
ation. 

Proudly announcing the new 1953 HEATHKIT 
Model O -8 OSCILLOSCOPE featuring the finest 
performance ever offered in this extremely popular 
kit instrument. Improved wider band vertical am- 
plifier featuring a new 3 -step input attenuator 
affording smooth control of the excellent .025 
volts per inch vertical sensitivity. Possibility of 
overloading the vertical input circuit is minimized. 
Greater band width in the vertical channel is a 
decided advantage to TV service men. Permits clear 
observation of all TV sync pulse detail and excellent 
square wave reproduction over 100 kc. 5CPI intensifier type CR tube provides a brilliant trace with normal accelerating voltages. A handsome, ventilated cabinet with smooth rounded corners and a snug fitting drawn panel adds to the smartly styled professional appearance. Longer life is assured through cooler instrument operation. Push pull output stages in both vertical and horizontal amplifiers for balanced deflection of the spot. All of the many fine features of the previous model have been retained. Rear cabinet access to terminal board for direct connection to CR plates. The entire kit of all 10 tubes, parts. cabinet and panel as well as detailed construction manual for assembly and operation of the instrument included. 

INTENSIFIER KIT: For extreme trace brilliance in special applications such as photography, group demonstra- tions or operation in brightly lighted areas an optional Intensifier kit providing 2200 volt operation of the CR tube is available. Kit includes high voltage filter condenser, high voltage selenium rectifier. etc. 57.50. 

a«s yip f14,4 , °:. . u ,-, 

"Weezeit%it PL PROBE K I T 
Trouble shooting or aligning TV, RF, IF and video stages requires demodu- 
lation of high frequency signals before Oscilloscope observation. The HEATHKIT SCOPE DEMODULATOR PROBE KIT was specifically de. 

No. 137 s-eloped for this application Kit consists of a probe 
housing, crystal diode detector circuit, shielded cable 
and spade lugs Assembly is simple and the probe will 
quickly prove its usefulness as an Oscilloscope accessory. 

SHIP WT. 1 LB. 

$4.50 
NEW ecce ee 

VOLTAGE CALIBRATOR KIT 
MODEL VC -1 

SHIPPING 
WT. 5 LBS $9.50 

Use the Hcathkit Voltage Cali- 
brator with your oscilloscope to 

10 

measure peak -to -peak TV com- 
plex waveshapes. TV manu- 
facturer's specifications indicate 
orrect peak -to -peak voltages 

and this kit will permit making 
J these important measurements. 

A big help to engineers in circuit work Makes peak -to -peak 
voltage measurements of complex waveshapes of all kinds. Flat 
topped semi -square wave output of calibrator assures fast and easy 
measurement of any voltage between .OI and 100V peak -to -peak. 

The Voltage Calibrator can remain connected to your oscillo- 
scope at all times for instant use. "Signal" position connects signal 
under study directly through calibrator and into scope input circuit 
for direct observation. Eliminates transfering leads from calibrator 
A wonderful scope accessory. 

ea,M&t 
ELECTRONIC SWITCH KIT 

A. tew dollars spent for this accessory will 
increase the usefulness of a scope im- 
measurably An electronic switch will 
open up a whole new field of scope ap- 
plications for you. The S -2 allows TWO 
SIGNALS to be observed at the SAME 
TIME - this important feature allows 
you to immediately spot phase shift, clip- 
ping, distortion, etc The two signals un- 
der observation can be superimposed or 
separated for individual study Each sig- 
nal input has an individual gain control 
tor properly adjusting scope trace pat- 
terns. Has both coarse and fine frequency 
controls for adjusting switching time. 
Multivibrator switching frequency is 
from less than IO cps to over 2000 cps 
In three overlapping ranges. Kit comes 
complete including 5 tubes, power trans- 

former, all controls, instruction manual, 
etc. Every scope owner should bare one! 

MODEL S -2 
SHIPPING 

WT. 11 LBS. 

$19.50 
1,300 30131 

RIRIE INTERNATIONAL COIF. il I. air. tt 
NEW YOUR CITY nel 

C11111 AIL. 3, 

January, 1953 
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VACUUM VOLTMETE 
1 Vox an 

Heerhhn VTVM. - 

1 Volt on 
S Volt typal. 

NEW 11 VOLT RANGE ON 1953 VTV 

MODEL V -6 
SHIPPING 

WT., 7 LBS. 

/ á 
and 

AC 

/\//\//(f/// 
d DB 

New 11/2 volt low range 
gives over 2" of scale per volt 
instead of less than 3/4" found 
on 5 volt range type. 

Increased accuracy due to 
expanded scales. 

New 1500 volt DC high range 
gives 50% greater coverage. 

Seven ranges in all. 11/2, 5, 
15, 50, 150, 500 and 1500 volts 
DC (1000 volts maximum AC 
only). 

Provides proper service 
ranges 150 volts for AC DC 
work and 500 volts for AC type 
service. 

High input impedance, 11 

megohms minimizes circuit 
loading. 

Variety of accessory probe 
kits available. 

1oó precision resistors in 
multiplier circuits. 

200 microampere Simpson 
meter. 

Center scale zero adjust. 
Transformer operated. 
Test leads included. 
New cabinet styling. 
Large, clearly marked meter 

scales indicate ohms, AC volts, 
DC volts and DB. 

Measures DC 

Measures ohms 

Y45o 

KIT 

The 1953 Heathkit V -6 VTVM has improved ranges! The 
lowest range has been moved way down to 1.5V full 
scale. This gives 3! ." of actual scale length for the 1.5V 
covered - ,.bar',. 2!yí inches per roll.'! Now you can 
make your low level measurements faster and with greater 
accuracy. 

r1 And the upper range has been moved up. Reading,. up 
to 1500V DC can be readily made with new. improved - a 
VTVM -plus readings up to 1000V on AC. Higher ranges 
for extended use. 

New vertical chassis mounting gives added chassis 
space for really easy wiring - no tight corners to worry 
about. Uses only highest quality components throughout. 
Simpson 200 microampere meter movement combined with Irk precision resistors in multiplier circuit insure 
highly accurate and dependable readings. 

AC and DC voltage ranges are 0- I .SV- 5V- 15V50V- 150V500V- I500V. (1000V max. reading on AC) 
-a total of seven ranges for cony -nient. accurate readings. Instrument also measures resistance from .1 

ohm to over I billion ohms in seven handy ranges of RX1. X10, X1(10, X I0(10, XIOK, Xl Meg., -all con- 

venient multiples of 10 with no skip.. Has Db scale in red for easy indentification. 
New panel has tough baked on eraond Pnitb for freedom from scratches and maximum durability. Modern 

styled. formed, compact cabinet with rounded edges and crackle finish is truly handsome. 
Comprehensive, detailed instruction manual with step -by -step instructions, figures, pictorials. etc. makes 

assembly a cinch. 
lie sure and look over the i.d accessory V.I VM probes below - for added usefulness. 

eat4,6't R. F. 

PROBE KIT 
SHIP. WT 

5.50 1 LBS. $ 
No. 309 
Extends range 

mec- VI 11 tore- 
ohm VTVM to 
megacycles 10' :. 

'r eatdlect 30,000 V. D.C. 

PROBE KIT 
SHIP. WT. 

2 LBS. $5 No. 336 
Provides DC u - h- 
cation factor of 11 ,i for 
any II megohm VTVM. 

+Ìea ee PEAK TO PEAK 

VOLTAGE PROBE KIT 
SHIP. WT. 

2 LBS. $ 6e50 No. 338 

Reads on DC scale of / I any 11 megohm 
VTVM 5 kc t,, 

s megacycle range. 

NEWeatllcé 
BATTERY TESTER KIT 

1 he oc-w Heathkit Battery Tester 
measures all types of dry batteries 
between II, 2 volts and 150 volts un- 
der actual load conditions. Readings 
are made directly on a three -color 
GOOD -WEAK- REPLACE scale that 
your customers can readily under- 
stand. Operation is extremely simple 
and merely requires that the leads be 
connected to the battery under test. 
Only one control to adjust in addition 
to a panel switch for A or B battery 
ty 

The Heathkit Battery Tester fea- 
tures compact assembly. An accurate 
meter movement and wire wound 
control mount in the portable, rug- 
ged plastic case. 

Use the BT -1 to check portable ra- 
dio batteries, hearing aid batteries, 
lantern batteries and photo flash gun 
batteries. 

MODEL BT -1 

SHIPPING 
WT. 3 LBS. 

$75.0 

'feeze4 a AC VACUUM TUBE 

VOLTMETER KIT 
A new AC VTVM that makes pos- 
sible those sensitive AC measure- 
ments required by laboratories, 
audio enthusiasts and experiment- 
ers. Ten full scale ranges of .01, 
.03, .1, .3, 1, 3, 10, 30, 100 and 
300 volts RMS. 10 DB ranges 
from - 52 to +52 DB. Frequen- 
cy response within 1 DB from 20 
cycles to 50 kc. Simpson 200 mi- 
croampere meter with large plain- 
ly marked meter scales. Precision 
multiplier resistors. Two amplifier 
stages using miniature tubes. A 
unique bridge rectifier meter cir- 
cuit and a clean layout of parts. 
Order the AV -2 to- 
day and become ac- 
quainted with the 
interesting possibili- 
ties offered by this 
nstrument. 

MODEL AV -2 

SHIPPING 
WT. 5 LBS. 

$2959 

IMPORT E.Inor 

ROCKE INTERNATIONAL CORP. 
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NEW gear/ilea GRID DIP METER KIT 
Indicates frequency 
of energized circuits. 

CONVENIENT ONE HAND OPERATION. 

Indicates frequency 
of denrgited 
tuned circuits. Complete unit easily 

held and operated 
with one hand. 

MODEL GD -1 

SHIPPING 
WT. 4 LBS. 

$195ó 

New GRID DIP METER 
with assembled calibrated 
coils. 

Uses quality Simpson 500 
microampere meter. 

One hand operation, ex- 
tremely compact. Only 21/2" 
wide by 3" high by 7" long. 

Variable meter sensitivity 
control. 

Uses newest type 6AF4 
high frequency triode in a 
Colpitts oscillator circuit. 

Continuous coverage 
from 2 megacycles to over 
250 megacycles in 6 ranges. 

Head phone monitoring 
jack. 

AC power transformer 
operated for maximum 
safety. 

Here is the GRID DIP METER KIT you have 
been asking for. This new HEATHKIT instru- 
ment is compact, highly sensitive and easy to 
use. Housed in a handsome formed aluminum 
cabinet -rounded corners- durable oven baked 
finish on panel and cabinet. The entire instru- 
ment can be easily held and operated in one 
hand, tuning accomplished with the thumb 
wheel drive. This excellent design feature leaves 
the other hand entirely free for making circuit 
adjustments. The instrument with many applications -with oscillator energized, use it for finding 
the resonant frequency of tuned circuits, locating parasitics, determining characteristics of filter cir- cuits, roughly tuning transmitter stages with power off. and neutralizing transmitters. Useful in TV 
and radio repair work for alignment of traps, filters, IF stages- peaking and compensation networks within the 2 to 250 megacycle range. With the oscillator not energized, the instrument acts as an absorption wave meter and indicates the frequency of radiating power sources. Locates spurious oscil- lations, as a relative indication of power in various transmitter stages, etc. Phone jack permits moni- toring of AM transmitter for determination of radiated hum, audio quality, etc. (Head phones not included). Complete kit includes plug -in coils, tube, all necessary parts and detailed assembly and instruction manual. 

eeatll¢1-t IMPEDANCE 
BRIDGE KIT 

MODEL IB -1B 

SHIPPING 
WT. 15 LBS. 

$695.0 
The HEATHKIT IMPED- 
ANCE BRIDGE is especially 
useful in educational training 
programs, industrial laborato- 
ries and for experimental work. 
Use it for measuring AC and 
DC resistance value of resistors. determination of cot: :user capacitance and dissipation factor, finding coil 

inductance and storage factor, electrical measurements work, etc. Quality 
components: GR 1000 cycle hummer, GR main control, Mallory ceramic 
wafer silver plated contact switches, t/ % precision resistors, etc. The basic circuit is a self powered, 4 arm bridge. Choice of Wheatstone, Capacitance 
comparison, Maxwell or Hay bridge circuits. Resistance from 10 milliohm 
to 10 megohm. Capacitance IO mmf to 100 mfd. Inductance IO microhenry 
to 100 henries. Dissipation factor .002 to I. Storage factor (Q) 1 to 10011. 
The IMPEDANCE BRIDGE has provisions for external generator use for 
measurement at other than the 1000 cycle level. Take the guess work our 
of electrical measurements. The HEATHKIT IMPEDANCE BRIDGE 
mounted in a beautiful polished birch cabinet with large easy reading panel 
c- dibr.uic Will fi:mivh y,'.trs of accurate, trouble free measurement service. 

fieatllett 
HANDITESTER KIT 

The HEATHKIT Model M -1 
HANDITESTER fulfills require- 
ments for a portable volt ohm 
milliammeter. This kit features 
precision I q resistors, 3 deck 
switch for trouble free mounting 
of parts, specially designed bat- 
tery bracket, smooth acting ohms 
adjust control, beautiful molded 
bakelite case and a 400 micro- 
ampere meter movement. 5 con- 
venient AC and DC voltage 
ranges as follows: 10 - 30 - 300 - 
I000 - 5000 volts. Ohms ranges 
0 - 3000 and 0 - 300,000. DC 
milliampere ranges 0 - 10 milli- 
amperes and 0 - IOU milliam- 
peres. The instrument is easily 
assembled from complete instruc- 
tions and pictorial diagrams. Test leads 
are included. Carry the HEATHKIT 
M -1 HANDITESTER in your tool box 
at all times for those simple jobs and 
eliminate that extra trip for additional 
tcir í nu equipment. 

MODEL M -1 

SHIPPING 
WT. 3 LBS. 

$135ó 
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qe:Z.r AUDIO GENERATOR KIT 

i 

600 High voltage 
ohms output 

l 
Low impedance output 
High voltage output 

SHIPPING 
WT. 16 LBS. 

Sine wave output 
from 20 cycles to 1 

megacycle. 

Improved design - new 
low price. 

Frequency coverage in 
five ranges from 20 cycles 
per second to 1 megacycle. 

Response flat 1 DB from 
20 cycles to 400 kilocycles. 
Down 3 DB at 600 kilocycles. 
Down only 8 DB at 1 mega- 
cycle. 

Five calibrated output 
voltage ranges, continuously 
variable 1 mv, 10 mv, 100 
mv, 1 y, 10 v. 

Low impedance output 
circuit. 600 ohms. 

Distortion less than .4 of 
1% from 100 cycles per 
second through the audible 
range. 

New HEATHKIT universal 
type binding posts. 

Durable infra -red baked 
enamel panel. 

Transformer operated for 
safe operation. 

Sturdy, ventilated steel 
cabinet. 

A new Audio Generator with features heretofore found in 
only the most expensive generators. Such features as complete 
coverage from 20 cycles to 1 Mc - response flat ±1 db from 
20 cycles to 400 Kc, down 3 db at 600 Kc and down only 
sdbat1Mc. 

And it has calibrated output ... Calibrated continuously variable and step attenuator output 
controls allow you to easily set calibrated output voltage. Moreover, distortion is less than .4 

of 1% from 100 cps through the audible range. 
Oscillator section consists of a two stage resistance coupled amplifier (6SJ7 and 6AK6) 

utilizing both positive and negative feedback for oscillator operation and reduction of distortion. 
Oscillator section drives a cathode follower output power amplifier (6AK6) which isolates the 
oscillator from variations in load and presents a low impedance output (600 Ohms). Power 
supply is transformer operated and utilizes 6X5 rectifier with 2 sections of RC filtering. 

An unbeatable dollar value - for here is an audio generator with wide frequency coverage, 

excellent frequency response, stepped and continuously variable calibrated output, high signal 
level, low impedance output, and low inherent distortion. 

eeetafeeee AUDIO FREQUENCY METER KIT 
The HEATHKIT AUDIO FREQUENCY METER provides a 

simple and easy way to check unknown audio frequencies 
from 10 cycles to 100 kc between 3 and 300 volts RMS. The 
instrument features 7 ranges for accuracy and wide coverage. 
The meter itself has a quality 2(10 microampere Simpson 
movement and large clearly marked scales. The AUDIO 
FREQUENCY METER is transformer operated and features 

a voltage regulator tube to maintain constant 
plate voltage on the second stage. Kit sup- 
plied complete with all necessary construction 
material and a detailed construction manual. 

SHIPPING 
WT. 15 LBS. 

N E W 

OSCILLATOR KIT 

MODEL AO -1 

SHIPPING 
WT. 14 LBS. 

S2450 

A new Audio Oscillator with 
both sine and square wave cover- 
age from 2(1 to 20.000 cycles ... 
An instrument designed to com- 
pletely fulfill the needs of the 
audio engineer and enthusiast - 
Has numerous advantages such as 

high level output (up to 10V ob- 
tainable across the entire range), 
distortion less than .6;ó, and low 
impedance output. 

Special design features include 
the use of a thermistor in the second ampli- 
tier stage for keeping the output essentially 
flat across the entire range. 

A cathode coupled clipper circuit produces 
good, clean, square waves with rise time of 
only 2 microseconds. Oscillator section uses 
I precision resistors in range multiplier 
circuit for greatest accuracy. 

You'll like the operation of this fine new 
kit. 

TTe4 %( SQUARE WAVE 

GENERATOR KIT 

The HEATHKIT SQUARE \ \AVE 
GENERATOR is an excellent 
square wave frequency source with 
wide range coverage from 10 cycles 
to 100 kc continuously variable. 
Titis feature makes it useful for TV 
and wide band amplifier work as 
well as audio experimentation. The 
output voltage is continuously vari- 
able between 0 and 20 volts. The 
circuitry consists of a multivibrator 
stage. a clipping and squaring stage 
and a cathode follower low imped- 
ance output stage. The power sup- 
ply is transformer operated and uti- 
lizes a full wave rectifier .circuit 

with two sections of filtering. Another excellent 
HEATHKIT value at this remarkable low price. 
Kit includes all necessary construction material 
as well as complete utstrutnon manual for 
assembly and operation. 

MODEL SQ -1 

SHIPPING 
WT. 14 LBS. 

$29.50 

ROM INIERBRIION41 (OP. 

' NEW YORK áii`* OR) 
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NEWgWddei 
VISUAL -AURAL SIGNAL TRACER KIT 

NEW NOISE LOCATOR AND WATTMETER CIRCUITS. 

MODEL T -3 
Both visual and aural 
indications. SHIPPING 

WT. 8 LBS. 

Traces signals from antenna 
clear through speaker. 

Permits visual signal obser- 
vation as well as aural oper- 
ation. 

Two separate input channels. 
Tremendous RF channel sen- 

sitivity. Adequate for actual 
signal detection at receiver 
input. 

Separate high gain RF and 
low gain audio channels. 

A unique and useful noise 
locater circuit. 

Built -in calibrated watt- 
meter. 

Two separate shielded 
probes for RF and audio appli- 
cation. 

Additional test leads sup- 
plied. 

Substitution test speaker and 
output transformer eliminates 
necessity for speaker removal 
in service work. in 

Utility amplifier. Check rec- 
ord changers, tuners, micro- 
phones. instrument pickups, etc. 

VTVM and Scope panel ter- 
minals. 

5 tube transformer operated 
circuit. 

The new HEATHKIT VISUAL AURAL 
SIGNAL TRACER represents one of the 
most convenient and useful instruments the 
service man can use in AM, FM and TV 
service work. The electron ray beam indicator constantly monitors both 
input channels for visual observation of the signal. Now, see and hear 
the signal level for casier estimation of signal strength and gain per stage 
in a receiver circuit. Separate high gain channel and special shielded 
demodulator probe for RF circuit work. Low gain channel for audio circuit investigation and for use 
as a noise locater. In this feature, approximately 200 volts DC is applied to a suspected circuit component 
and the action of the voltage in the component can be seen and heard to determine satisfactory opera- 
tion. This feature alone will prove tremendously helpful in locating the source of objectionable noises 
in coils, transformers. resistors, condensers, cold solder joints, controls, etc. A convenient wattmeter 
permits rapid preliminary check for voltage distribution circuit breakdown as well as transformer failures. 
Use the T -3 as a universal test speaker and substitution transformer and save service time by eliminating 
the necessity for speaker removal on every service call. Additional service uses are:as a utility amplifier 
for checking the output of record changers, tuners, microphones, instrument pickups, etc. Separate panel terminals permit utilization of other shop equipment such as your Oscilloscope or VTVM. Entire kit 
supplied complete with 5 tubes, all necessary construction material along with a detailed step by step 
instruction manual for the assembly and operation of the instrument. 

NEW ee-cititieet 

CONDENSER CHECKER KIT 
MODEL C -3 

SHIPPING 
WT. 7 LBS. 

Announcing the new improved 
Model C -3 HEATHKIT CON- 
DENSER housed in a new 
smartly styled professional ap- 
pearing cabinet featuring 
rounded corners and snug fit- 
ting drawn panel. Adequate 
provisions for ventilation in- 

sures longer instrument life through cooler operation. Use the C -3 to 
accurately measure those unknown condenser and resistor values. All readings 
of condensers and resistors are read directly on the calibrated scales. Range 
of condenser measurements is from .00001 mfd to 1000 mfd. Calibrated 
resistance measurements can be made from 100 ohms to 5 megohms. A 
leakage test with a choice of 5 DC polarizing voltages will quickly indicate 
condenser operating quality under actual voltage load conditions. The spring return leakage test switch automatically discharges the condenser under test and eliminates shock hazard. An electron ray beam indicator 
tube is used in a new leakage test circuit for added sensitivity. The instru- 
ment is transformer operated for safety and will prove an extremely wel- 
come addition to your shop equipment. The kit is furnished complete with 
all necessary parts, test leads and includes a step by step detailed construc- tion manual for assembly and operation. 

yeadiitTV ALIGNMENT 

GENERATOR KIT 

MODEL TS -2 
SHIPPING 

WT. 20 LBS. 

$3950 
Here is an excellent TV 
ALIGNMENT GENERA- 
TOR designed to do TV 
service work quickly, easily 
and properly. The Model 
TS -2 when used in conjunc- 
tion with an Oscilloscope 
provides a means of correct- 
ly aligning TV receivers. The instrument furnishes a frequency modu- 
lated signal covering in 2 bands the range of 10 to 90 megacycles and 
150 to 230 megacycles. An absorption type frequency marker covers 
from 20 to 75 megacycles in 2 ranges:therefore you have a simple, 
convenient means of checking IF's independent of oscillator calibra- 
tion. Sweep width is variable from 0 to 12 megacycles. Other excellent 
features are horizontal sweep voltage controlled with a phasing control - both step and continuously variable attentuation for setting the 
output signal to the desired level -a convenient stand by switch - 
and blanking for establishing a single trace with a base reference 
level. Make your work easier, save time and repair with confidence. 
Order your HEATHKIT TV ALIGNMENT GENERATOR now, 

10(11 INTERNATIONAL COR. 
r. cors sr. 

NEW VOIE CITY Ile) 
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qeatlrizit TUBE CHECKER KIT 
MODEL TC -1 

SHIPPING 
WT. 12 LBS. 

Checks 7, 8. 9 prong tubes,octals, 
loctols, 7 and 9 prong miniatures, 
5 prong Hytrons, pilot lights. 

II 

Checks for opens, shorts, 
emission, filament and 
filament top continuity. 

Beautiful counter type 
birch cabinet. 

412' Simpson 3 color 
meter. 

Simplified setup proce- 
dure. 

Built -in year driven roll 
chart. 

Checks emission, shorted 
elements, open elements and 
continuity. 

Complete protection 
against obsolescence. 

Sockets for every mod- 
ern tube. 

Blank for new types. 
Individual element 

switches. 
Contact type pilot light 

test socket. 
Line adjust control. 

r 

PORTABLE TUBE CHECKER KIT 
MODEL TC -1P 

Same as TC -1 except supplied 
with polished birch cabinet (with 
removable lid) instead of count- 
er type cabinet. Shipping -eighr 

14 lbs $34.50 
No. 365 Polished Birth Tube 
Checker Cabinet only. Shipping 
Weight 7 lbs $7.50 

With the HEATHKIT TC -1 TUBE CHECKER test all 
types of tubes commonly encountered in AM -FM and TV 
receiver circuits. Test setup procedure is simplified, rapid 
and flexible. Tube quality is read directly on a beautiful 
í 1/2" Simpson three color BAD - ? - GOOD scale that your 

customers can readily understand. Panel sockets accommo- 
date 4, 5, 6 and 7 prong tubes, octals, loctals, 7 and 9 
prong miniatures, 5 prong Hytrons, a blank socket for new 
tubes and a contact type socket for quick checking of pilot 
lights. Built -in gear driven roll chart for instant reference. 
Neon short indicator, individual three position lever switch 
for each tube clement, spring return test switch, line set 
control to compensate for supply voltage variations. At this 
low price, no service man need be without the advantages 
offered by the HEATHKIT TUBE CHECKER. 

'Weadetéer PICTURE TUBE 

TEST ADAPTER 
Use your HEATHKIT TUBE CHECKER 
with this new TV TEST ADAPTER to 
determine picture tube quality. Check for 
emission and shorts, 
independent of TV 
power supply. Consists 
of standard 12 pin TV 
tube socket, 4 feet of 
cable. octal socket con- 
nector and data sheet. 
Quickly prove TV pic- No.355 
cure tube condition to Ship.Wt. á 
yourself and your cus- 11b. 
tomer. 

50 

' "eatlr,¢it RESISTANCE SUBSTITUTION BOX KIT 
NEW HEATHKIT RESISTANCE SUBSTITI' 
TION BOX KIT provides switch selection of an. 
single one of 36 RTMA 1 watt 10% stand.ir 
value resistors, ranging from 15 ohms to 10 mets 
ohms. This coverage available in 2 ranges in decade 
of 15, 22, 33, 47, 68 and 100. Housed in rug,gc' 
plastic cabinet featuring new HEATHKIT univers,. 
type binding posts. The entire kit priced less'úle . 

the retail value of the resistors alone. 

MODEL RS -1 

SHIPPING 
WT. 3 ItS 

$550 

reit-4,it 
BATTERY ELIMINATOR KIT 

A clean 6 volt d -c supply 
source is definitely required 
for successful automobile ra- 
dio servicing. Has a continu- 
ously variable d -c output from 
0 to 8 volts. It can be safely 
operated at a steady 10 am- 
pere level and will deliver up 
to 15 amperes for intermittent 
periods. The voltage output 
terminals are completely iso- 
lated from the chassis to ac- 
commodate additional serv- 
ice applications such as supplying bias 
voltages or d -c substitution voltages for 
battery operated tube filament circuits. 

The output of the Battery Eliminator 
is constantly monitored by a d -c volt- 
meter and a d -c ammeter. The circuit 
features an automatic overload relay of 
self resetting type. For additional pro- 
tection, a panel mounting fuse is pro- 
vided. Build this kit in a few hours and 
pocket a substantial savings. 

MODEL BE -3 
SHIPPING 

WT. 20 LBS. 

SZ450 

'e4e &t 

VIBRATOR TESTER KIT 
Repair time is valuable, and the 
Heathkit Vibrator Tester will save 
you hours of work. Instantly tells 
the condition of the vibrator un- 
der test - and the check is thor- 
ough and complete. Checks vi- 
brator for proper starting, and the 
easy -to -read meter indicates the 
quality of output on large BAD - 
GOOD scales. Tests both inter- 
rupter and selfrectifier types of vibrators._ 
Five different sockets for checking hun- 
dreds of vibrators. 

Operates from any battery eliminator 
capable of delivering continuously vari- 
able voltage from 4 - 6V at 4 amps. The 
Heathkit BE -3 Battery Eliminator is 
ideal for operating this kit. 

Faulty vibrators can be spotted within 
seconds and you're free to go on to 
other service jobs. 

MODEL VT -1 

SHIPPING 
WT. 7 LBS. 

$1450 

Lockt INTERNATIONAL CORP. 
I . .as sr. 

NEW YORK CITY 1161 ?tie HEATH COMPAIVY 
MICHIGAN 111111ff . o . BENTON HARBOR 15-, 

74 RADIO & TELEVISION NEWS 

1 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Modulated or 
modulated RF output. 

400 cycle sine wove 
output. 

Step attenuated RF ouput. 
6 to 1 vernier dial ratio. 
Turret mounted coil sub- 

assembly. mbly. 
Pre- calibrated and adjusted 

coils. 
Hartley RF oscillator circuit. 
Colpitts oscillator 400 cycle 

sine wave output. 
Modulated or unmodulated 

RF output. 
Frequency coverage on fun- 

damentals 160 kc to [ mega- 
cycles in five ranges. 5. ega- 
cycles to 150 megacycl, on 
calibrated harmonics. 

RF output in excess of 100,- 
000 microvolts. 

Audio output 1t2 to 2 volts. 
AC transformer operated. 
Professionally styled cabinet. 
Infra red baked enamel 

panel. 

w 
The new HEATHKIT Model SG -7 SIGNAL 
GENERATOR easily fulfills requirements for a 
controllable, modulated or unmodulated source 
of variable frequency. A convenient 400 cycle 
sine wave output is available for audio work. All RF oscillator coils are precision wound and 
adjusted to calibration before shipment thereby assuring maximum accuracy. The coils, band 
switch and tuning condenser all mount as a turret assembly so as to offer the advantage of 
short wiring leads and easy mounting of parts. The RF output circuit is of the low impedance 
type obtained by the use of cathode coupling to the output jacks. The level of RF output is 
varied by means of the RF step and RF output control. Use the HEATHKIT SG -7 as an RF 
signal source modulated or unmodulated for radio repair, laboratory work, experimental 
testing, 400 cycle sine wave audio testing, checking RF stages, alignment of both AM and FM 
IF stages, marker generator for TV alignment, etc. The kit is transformer operated and utilizes 
miniature tubes for ease in handling high frequency. Panel jacks and a convenient switching 
system permit either external or internal modulation. The entire kit is supplied complete with 
tubes and all necessary material as well as a detailed step by step instruction manual for the 
assembly and operation of the instrument. 

leae c'e INTERMODULATION 

ANALYZER K I T 

MODEL IM-1 

SHIPPING WT. 
18 lBS- 

$3950 
The HEATHKIT 
MODEL IM-1 is an 
extremely versatile 
instrument specifically 
designed for measur- 
ing the degree of in- 
teraction between two 

signals caused by a specific piece of apparatus, or a chain of equip- 
ment. It is primarily intended for tests of audio equipment but 
may he used in other applications such as making tests of micro- 
phones, records, recording equipment, phonograph pickups and 
loud speakers. Use it for checking tape or disc recordings, as a 
sensitive AC voltmeter, as a high pass noise meter for adjusting 
tape bias, cutting needle pitch or other applications. High and 
low test frequency source. intermodulation section, power supply 
and AC voltmeter all in one complete unit. Percent intermodula- 
tion is directly read on three calibrated ranges. 30!7,. 10% and 
3^,5 full scale. Both 4 to I and I to I ratios of low to high fre- 
quencies easily set up. At this low kit price YOU can enjoy the 
benefits of Intermodulatiun analysis for accurate audio interpre- 
tations. 

r eat-i tie t LABORATORY REGULATED 

POWER SUPPLY KIT 

--' ----.'-1 - 
MODEL PS 2 

SHIPPING 
WT. 20 LBS. 

$2950 
New HEATHKIT LAB. 
ORATORY POWER 
SUPPLY provides con - 

o,._.. --- __ tinuously variable regu- 
lated DC voltage output 

(rot Itin s In ti, 400 volts depending on load. Panel terminals 
supply separate 6.3 V. AC supply at 4 amperes for filament cir- 
cuit . A 31;2 plastic cased panel mounted meter provides accutate 
metered output for either voltage of current measurements. Ex- 
cep ionally low ripple content of .012,7 admirably qualifies the 
HEATHKIT LABORATORY POWER SUPPLY for high gain 
audio applications. Ideal for laboratory work requiring a reference 
voltage for meter calibration or for plotting tube characteristics. 
In service work, it can be used as a separate variable voltage supply 
to determine the desirable operating voltage in a specific circuit. 
Use it as a DC substitution voltage in trouble shooting TV circuits 
exhibiting symptoms of extraneous undesirable components in 
plate supply circuits. Entire kit, including all 5 tubes now available 
at this low price. 

ROCA( INTERNATIONAL CORP. 

arw.óNi ciir nei 

... BENTON HARBOR 1S, MICHIGAN 
January, 1953 75 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


WILL WILLIAMSON TYPE AMPLIFIER KIT 
The new HEATHKIT WILLIAMSON TYPE AMPLIFIER- incorporates 
the latest improvements described in Audio Engineering's "Gilding the 
Lily." 5881 output tubes and a new Peerless output transformer with addi- 
tional primary taps afford peak power output of well over 20 watts. Fre- 
quency response ±l db from 10 cycles to 100 kc. allows reproduction of 
highs and lows with equal crispness and clarity. Harmonic and intermodu- 
lation distortion have been reduced to less than I/2 of I% at 5 watts. This 
eliminates the harsh unpleasant qualities which contribute to listening 
fatigue. Make this amplifier the heart of your radio system to achieve the 
fine reproduction that is the goal of all music lovers. 

The HEATHKIT PREAMPLIFIER (available separately or in com- 
bination with the amplifier kit) features inputs for magnetic or low 
level cartridges, crystal pickups and tuners, turnover control for LP or 78 
type records, individual bass and treble tone controls each providing up 
to 15 DB of boost or attenuation. Special notched shafts on preamplifier 
controls and switches adaptable to custom installation. The preamplifier 
can be mounted in any position and a liberal length of connecting cable 
is supplied. No radio experience is required to construct this amplifier. All 
punching, forming, or drilling has already been done. The complete kit 
includes all necessary parts as well as a detailed step by step construction 
manual with pictorial diagrams to greatly simplify the construction. 

ACROSOUND TRANSFORMER OPTION. If desired, the output transformer 
with the kit will be the Acrosound output transformer, type TO -300. The 
use of this transformer permits ultra- linear operation as described in Audiu 
Engineering's "Ultra- Linear Operation of the Williamson Amplifier." 

MODEL FM -2 

SHIPPING 
WT. 9 LBS. 

N ER KIT 

The HEATHKIT MODEL FM -2 

TUNER specifically 
designed for 

ct features 
simplified rsembledand adjusted tuning 

unit. Three double tuned IF trans- 

formers and a discriminator 
trans- 

former are used in an 8 tube circuit. 

Smooth tuning is obtained through 

a 9 to l ratio vernier drive using a 

calibrated six inch slide rule type 

of 
The usual frequency 

les is provided. 

Experience 
pe to 108 megacycles 

d your Expenence the thrill of building 
amplifier 

or 
own FM tuner. Operate it through your 

or radio and enjoy all the advantages of true 
to 

reception. Transformer operated if audio systems 

simplify connections to all types 
o all 

audio 
tubes ms and 

Th kit is material complete for construction- A 

compete material required simplifies assembly 

complete instruction manual 

and operation. 

A M P L I 

MODEL A -7 

SHIPPING 
WT. 10 IBS. 

$145° 

ECONOMY 6 WATT 

F I E R K I T 
The HEATHKIT Model A -- 
amplifier features beam power, 
push pull output with frequency 
response flac ±11/ DB from 20 to 
20,000 cycles. Separate volume, 
bass and treble controls. Two in- 
put circuits, output impedances 
of 4, 8, and 15 ohms. Peak 
power output rated at full 6 
watts. High quality components, 
simplified layout, attractive gray 
finished chassis, break off type 
adjustable length control shafts 
and attractive lettered control 
panel. 

THE MODEL A7A amplifier incorporates a preamplifier stage 
with special compensated network to provide the necessary 
voltage gain for operation with variable reluctance or low out- 
put level phono cartridges. Excellent gain for microphone ,,pe ,,p r- 

ation in a moderate powered sound system $16.50 

i 

PRICES OF VARIOUS COMBINATIONS 
W -2 Amplifier Kit ( Ind. Main 
Amplifier with Peerless Output 
Transformer. Power Supply and WA- 
PI Preamplifier Kit) Shipping 
\ \'eight 39 lbs. 
W -2M Amplifier Kit ( Incl. Main 
Amplifier with Peerless Output Trans- 
former and Power Supply) Ship- 
ping Weight 29 lbs. Shipped ex- 
press only 
W -3 Amplifier Kit (Incl. Main 
Amplifier with Acrosound Output 
Transformer, Power Supply and 
WA-PI Preamplifier Kit) Shipping 
Weight 39 lbs. Shipped express 
only 
W -3M Amplifier Kit ( Incl. Main 
Amplifier with Acrosound Output 
Transformer and Power Supply) 
Shipping Weight 29 lbs. Shipped 
express only 
WA -P1 Preamplifier Kif only. 
Shipping Weight 7 lbs. Shipped 
express or parcel post. 

$6950 

$4975 

$6950 

$4975 

$,975 

featitleet HIGH FIDELITY 20 WATT 

AMPLIFIER KIT 
The HEATHKIT MODEL A -8 amplifier kit 
was designed to deliver high fidelity perform- 
ance with adequate power output at moderate 
cost. The frequency response is within ± 

1 DB 
from 20 to 20,000 cycles. Distortion at 3 DB 
below maximum power output at 1000 cycles 
is only .8 %. The amplifier features a Chicago 
power transformer in a drawn steel case and a 
Peerless output transformer with output imped- 
ances of 4, 8, and 16 ohms available. Separate 
bass and treble tone controls permit wide range 
of tonal adjustment to meet the requirements of 
the most discerning listener. The amplifier uses 
a 6SJ7 voltage amplifier, a 6SN7 amplifier and 
phase splitter and two GLG's in push pull output 
and a 5U4G rectifier. Two input jacks for either 
crystal or tuner operation. The kit includes all 
necessary material as well as a detailed step by 
step construction manual. 
MODEL A8 -A features an added 6SJ7 stage (preamplifier) for operating from 
a variable reluctance cartridge or other low output level phono pickups. Can 
also be used with a microphone. A 3 position panel switch affords the desired 
input service. $35.50 

MODEL A -8 

SHIPPING WT. 19 LBS. 

$3350 

IOCEF INTERNATIONAL CORP. 
u i. 4*i, U. 

NEW YORK CITY LUI 

... BENTON HARBOR 15, MICHIGAN 
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 High gain dual iron core tuned type IF transformers 
AC transformer operation for safety 
Continuously variable tone control 
Sturdy punched and plated steel chassis 
Ideal for custom installation 
Full AVC action 
Inverse feedback for improved frequency response 
Kit supplied with all necessary construction material except speaker and 

6 tube all wave circuit. 
continuous 

cov- 
3 ranges over 20 
eraBe 550 ksh shipping w[. 
megacycles, 
11 lbs. 

Model AB- t 

i 
rube 

broadcast 
band 

hipping w °0 
1 

C coverage 
lbs. Two excellent radio receiver kits featuring clean design and open layout fur 

rti simplified construction. Satisfy that urge to build your own radio receiver and Model RR.1 . - ; ' + >/ 
select the model which meets your requirements. Both receivers feature con - 
tinuously variable tone control. a radio phono switch and phono input and an s 7 Q S O a' AC receptacle for the phono motor. A six inch calibrated slide rule type dial 
with a 9 to 1 ratio vernier dial drive insures easy tuning. 

S H I P P I N G I N F O R M A T I O N 
ON PARCEL POST ORDERS include postage for weight ORDERS FROM CANADA must include full remittance shown and insurance. (We insure all shipments.) Don't worry for merchandise. 
about sending more than the correct amount - if you send us Orders processed on the same day received. Customers no- too much, every extra cent will be promptly returned. tified of unavoidable delay. 

ON EXPRESS ORDERS do not include transportation U. S. postal or express money orders, bank drafts or checks charges. They will be collected by Express Agency on delivery. are acceptable. Do not send loose coins or stamps. 
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

ROCK( INTERNATIONAL (OM. 

New PTO x CITY 116) 
..W ,r 

;fie H E- T H C O M ID AL 1%1 Y 
HARBOR 15 , MICHIGAN . . . BENTON 

4144 O ODER 
TOO4 VR pRoo 

BLANK 
S:' Hf TO 

7-, AT SHIP VIA HC 
qT MPq 

et., MTON H4 RR, 
NY 

MlCp7C4N 15 

- 
í,/,lr 

Li L_ 

Parcel Post 

_ Express 

Freight 

Best Way 

- ' . SI- i'.' . '' . a ' A , (PLEASE PRINT) 
QUANTITY ITEM PRICE QUANTITY ITEM PRICE 

Heathkil Oscilloscope Kit -Model 0 -8 (29 lbs.) $43.50 Heathkit Square Wave Gen. Kit-Model SQ -I (14 lbs.) $29.50 
Heathkit Intensifier Kit (0 -8 only) No. 339 (I Ib.) 7.50 Heathkit AC VTVM Kit -Model AV -2 (S lbs.) 29.50 
Heathkit Voltage Calibrator Kit -Model VC -I (5 lbs.) 9.50 Heathkit Inlermodulation Analyzer Kit -Model IM -1 (18 lbs.) 39.50 
Heathkit Electronic Switch Kit -Model S -2 III lbs.) 19.50 Heathkit Regulated Power Supply Kit -Model PS.2 (20 lbs.) 29.50 
Heathkit Scope Demodulator Probe Kit No. 337 (1 lb.) 4.50 Heathkit Handitester Kit -Model M -I (3 lbs.) 13.50 
Heathkit T.V. Alignment Generator Kit -Model TS -2 (20 lbs.) 39.50 Heathkit Decade Resistance Kit -Model DR -I (4 lbs.) 19.50 
Heathkit Q Meter Kit -Model QM -1 (12 lbs.) 39.50 Heathkit Decade Condenser Kit -Model DC.I (4 lbs.) 16.50 
Heathkit Grid Dip Meter Kit -Model GD -1 (4 lbs.) 19.50 Heathkit Impedance Bridge Kit -Model IB -IB (IS lbs.) 69.50 
Heathkit VTVM Kit -Model V -6 (7 lbs.) 24.50 Heathkil Battery Tesler Kit -Model BT -1 (3 lbs.) 7.50 
Heathkit RF Probe Kit No.309 (1 lb.) 5.50 I Heathkit Resistance Substitution Box Kit -Model RS-1 (3 lbs.) 5.50 
Heathkit HV Probe Kit No. 336 (2 lbs.) 5.50 Heathkit F.M. Tuner Kit -Model FM -2 (9 lbs.) 22.50 
Heathkit Peak -to -Peak Volt. Probe Kit No. 338 (2 lbs.) 6.50 Heathkit Broadcast Receiver Kit -Model BR -I (II lbs.) 19.50 
Heathkit Visual -Aural Signal Tracer Kit -Model T -3 (8 lbs.) 22.50 Heathkit Three Band Receiver Kit -Model AR -I (II lbs.) 23.50 
Heathkit Condenser Checker Kit -Model C -3 (7 lbs.) 19.50 Heathkit Amplifier Kit -Model A -7 (10 lbs.) 14.50 
Heathkit RF Signal Generator Kit -Model SG -7 (7 lbs.) 19.50 Heathkit Amplifier Kit -Model A -7A (10 lbs.) 16.50 
Heathkit Tube Chetker Nit -Model TC -I (12 lós.) 29.30 Heathkit Amplifier Kit -Model A -8 (19 lbs.) 33.50 
Heathkit T.V. Tube Adapter No. 355 (1 Ib.) 4.50 Heathkit Amplifier Kit -Model A -8A (19 lbs.) 35.50 
Heathkit Battery Eliminator Kit -Model BE -3 (20 lbs.) 24.50 Williamson Type Amplifier Kit (Type. ) 

Shipped express only Heathkit Vibrator Tester Kit -Model VT -I (7 lbs.) 14.50 
Heathkit Audio Generator Kit -Model AG -8 (16 lbs.) 29.50 WA -PI Preamplifier Kit (7 lbs.) (Shipped exp. or Pp.) 19.75 
Heathkit Audio Oscillator Kit -Model AO -I (14 lbs.) 24.50 
Heathkit Audio Frequency Meter Kit -Model AF -I (1S lbs.) 34.50 

'Please ship C.O.D. Postage enclosed for lbs. Enclosed find Check [11 Money Order for 
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Ve rest our case 

on evidence 

you can hear 

Words can't prove 

the performance 
of this superb High 

Fidelity Tuner. 
- Neither can witness. 

- 
es. When it's time for 

a decision, your judgement of 

its CRAFTSMEN 10 is based on one 

ling: evidence you hear with your own 

ars. Listen -and the conclusive evi- 

lence of incomparable sensitivity and 

lexibility will turn your trial into a 

ifetime of distinctly better listening. 

&rahsme lo 

high fidelity 

FM-AM tuner 
Two cothode followers furnish both audio 

output and detector output for remote instal- 

lations 

Built-in pre -amplifier, compensated for vari- 

able reluctance pick -ups. 

Automatic Frequency Control entirely elimi- 

nates drift, simplifies tuning. 

5 microvolts sensitivity on both FM and AM. 

10 kc filter on AM eliminates inter -station 

squeal 

Bass and treble tone controls for boost, cut, 

or 20- 20,000 cycle flat response. 

JUDGE 
THE C -500 TOO! 

Williamson all - 
triede circuit - 
99.99% distor- 
tion-free! 

high fidelity by craftsmen 
means distinctly better listening 

For information, write to: 

The radio CRAFTSMEN, Inc. 

Dept. R -1, 4401 N. Ravenswood Ave., 

Chicago 40, Ill. 
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1953 TV Receivers 
(Continued from page 47) 

enough for the vertical multivibrator 
and the horizontal phase- detector type 
a.f.c. 

The third unique design is illus- 
trated in Fig. 3A. This is the high 
voltage portion of the new G -E Model 
S21T1 -B and, at first glance, appears 
to be a HV tripler. If we analyze the 
circuit closely we find that V:, a sec- 
ond 1X2A rectifier, is not really an ac- 
tive circuit element. The equivalent 
circuit in Fig. 3B shows that V: is 
only a resistance such as is commonly 
found in HV doubler circuits. Usually 
this resistance ranges between 2 and 6 
megohms, and consists either of sev- 
eral carbon resistors in series or else 
of a special carbon film HV resistor. 
We know that a diode has a certain 
definite resistance R, when current 
flows through it, and there is no rea- 
son why it could not be used in place 
of the regular fixed resistor. As a 
matter of fact, the diode resistance 
varies with the voltage across it. That 
is really the reason for its application 
here. Use of a HV diode greatly im- 
proves the regulation of the HV sup- 
ply as more or less current is drawn. 
Assume for a moment that suddenly 
the picture on the screen gets bright- 
er, resulting in increased current drain 
from the HV supply. This means that 
the voltage tends to drop both at V, 
and V,. Naturally this also means a 
voltage drop across V:. But when the 
voltage drops across this diode, its re- 
sistance increases substantially and 
the current through it is reduced. By 
reducing the current flowing through 
the bleeder resistance V: in Fig. 3B, 
the voltage available at V:, is raised, 
counteracting the effect of the bright- 
er picture on the screen. In actual 
practice the use of this diode really 
results in a substantial improvement 
of regulation and a more uniform fo- 
cus and brightness on the screen. 
Keeping the anode voltage more con- 
stant also prevents blooming and the 
halo -effect often observed on some 
large screen picture tubes. 

Some of the tubes listed here have 
made their appearance during the past 
year, but have only now found wide- 
spread acceptance and use. Detailed 
literature and performance data for 
each tube can be obtained from the 
manufacturers. Our purpose here is 
to give the reader an idea of each 
tube's use in the circuit and some in- 
dications as to the extent of its use. 
This will permit the service technician 
to recognize it in the set and also to 
get some idea as to how frequently he 
might encounter it in repairing new 
receivers. 

6AH4GT: Octal, single triode, for 
vertical output amplifier. Used by 
Sylvania, Philco, Zenith. 

6AQ7GT: Octal, duo -diode triode, 
horizontal a.f.c. circuit. Used by 
Zenith. 

6AX4GT: Octal, diode, used as 

damper in autotransformer flyback cir- 
cuits because of high cathode to fila- 
ment breakdown voltage. Found in 
Admiral, CBS -Columbia, Motorola, 
Packard -Bell, Philco, Zenith, and oth- 
ers. 

6BF5: 7 -pin miniature pentode, used 
as video amplifier by Sylvania. 

6BX7GT: Octal, dual triode used as 
vertical amplifier by G -E. 

6BZ7: 9 -pin dual triode, for r.f. 
cathode similar to 6BK7. Used by 
Admiral, DuMont, Motorola. 

6U8 : 9 -pin triode -pentode combina- 
tion. Often used as r.f. mixer and os- 
cillator or else as video -audio i.f. am- 
plifier. Motorola and Zenith are major 
users of this tube. 

6X8: 9 -pin triode pentode combina- 
tion, similar to 6U8. Used as r.f. mixer 
and oscillator by Westinghouse. 

6V3: 9 -pin miniature diode with top 
cap for plate connection This tube is 
used as damper for autotransformer 
flyback circuits because of its high 
cathode -to- filament breakdown volt- 
age. Arvin, G -E, Philco, Sylvania, and 
Zenith use it. 

12AX4: Octal diode, same as the 
6AX4 except for 12 volt filament. 
Used as damper by Hallicrafters and 
Motorola. 

12BY7: 9 -pin, pentode, used as video 
amplifier with G. similar to 6AG7. 
DuMont, Sylvania, Westinghouse, and 
others use it. 

12AZ7: 9 -pin dual triode, used as 
r.f. mixer and oscillator by Philco. 
Similar electrically to 12AT7. 

Conclusion 
Although the new 1953 television re- 

ceivers cannot boast of any radically 
new electrical development. many im- 
provements in performance, economy 
and reliability of both circuits and 
components have been incorporated. 
New flyback transformers, simpler 
a.f.c. circuits and the new 40 mc. i.f. 
band are all further steps in reducing 
service troubles, eliminating instabili- 
ty, interference, and improving effi- 
ciency. While none of these innova- 
tions presents a new concept to the 
technician, it is still important to be- 
come familiar with the new circuits 
and components in order to service 
them correctly. Knowing new tube 
types helps in servicing, especially 
when regular tube manuals do not yet 
show these latest numbers. -30 

AUDIO TRADE -INS 
¡F interesl to the atidiuplsile is Ilse 
``,l enlabli,-1 ut of a nest firm. Ilse 
audio Exchange hoe., 159 -19 Hillside 
L se.. Jamaica 32. N. 1., wlsios has 
been set up specifiesslly to pros Me an 
exchange sirsiee for all types of audio 
gear. 

The enthusiast eon t1tis. sell his old 
equit Ist at lbe s. time be pur- 
chases the new o I nit or system 
be desires. 

hhc c pane has deseluped a market 
for the used-guaranteed rip. i 'mien t 
which is accepted in trade -in. The sers- 
ice will be Opera Zell on a nstionsside 
basis. -30- 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


WHY SHOULD I INSIST 

ON CBS- HYTRON ?'' 

YOU PROFIT MORE! 
HERE ARE 

5 BIG REASONS WNY' 

CBS -HYTRON IS FAMOUS.. . 
*EASY TO SELL. The magic letters 

"CBS" are plugged for you on radio and 
TV station breaks ... 102 BILLION times 
a year! CBS is known and respected by all 
your customers. CBS -Hytron is the prof- 
itable brand with endless sales assistance. 

CBS -HYTRON LEADS IN TV 
*TUBES. You know them. CBS -Hytron 

TV originals: 1AX2, 1X2A, 6BQ6GT, 
12A4, 12B4, 12BH7, 12BY7, 12BZ7, 
25BQ6GT, and the original rectzngular 
16RP4. Even CBS -Hytron standard TV 
tubes are designed- for -TV...tested- for -TV 
... to give you peak performance and profit. 

S CBS- HYTRON IS MATCHED-70- 
THE -SET. Combined engineering skills of 
leading set makers and CBS -Hytron work 
hand in glove for you. CBS -Hytron tubes 
are originally set- engineered right into the 
sets of 9 out of 10 leading set manufac- 
turers. No wonder CBS -Hytron is your log- 
ical matched -to- the -set replacement tube. 

J y. 1953 

CBS -HYTRON SPECIALIZES IN 
RECEIVING TUBES. Since 1921, 

CBS- llytron has concentrated on receiv- 
ing types. Practice makes perfect. Put 
those years of know -how to work for you. 
Let time -proved CBS -Hytron dependa- 
bility cut call -backs . . . make more 
money for you. 

A 
CBS -HYTRON IS ULTRAMODERN. CBS -Hytron 

'TN is the tube of the future. Made in the world's most 
modern plants. On manufacturing equipment years 
ahead of the rest of the industry. CBS - Hytron ad- 
vanced design and precision construction keep you 

always ahead. Give you 
tomorrow's trouble -free 
performance today. 

IT PAYS TO BE FUSSY! Just any standard brand 
won't do. If you want: Trouble -free, advanced 
performance. Maximum customer satisfaction. Minimum 
call- backs. More profit. Five big reasons point the way: 
Insist on CBS -Hytron! 

CBS -HYTRON 

Germanium Diodes 
Complete data yours for the asking. Write 
CBS - Hytron, DANVERS, MASS., today. 
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OLSON'S PENNY PROFIT POLICY MEANS GREATER BARGAINS 

NEW LATEST 1953 MODEL ESPEY 
COMPLETE: 
With Tubes. 
Loop An- 
tenna Es- 
cutcheon, 
Knobs. Etc. 

I2 -TUBE AM-FM RADIO CHASSIS 

COMPLETE WITH 

STOCK NO. 

RA -112 

OLSON 
SUPER BARGAIN! 

BOTH 

FOR 

ONLY. 

1 9" 
MAGNAVOX 

SPEAKER 

LOOK HOW YOU SAVE 
12" Magnavox Speaker.. $ 20.00 
12 Tube AM -FM Chassis. 130.00 

Regular List Price.. $t 50.00 

DESIGNED FOR QUALITY 

CUSTOM INSTALLATIONS 
Chassis Equipped with Build -In Pre -Amp for GE 

or any Low Oufpuf Variable Reluctance Pickup 

lieras a dual for you! Don't I 
1l p. We got a ter - 

c bargain by paying cash , , the barrel -lead. 11Is,n, 
passes Il on to you. II we went out 1,1 duplicate tnis 

oser WE (COULD NOT HO SO TODAY- Order Your Out - 
n t N..w . 

Loos Y THESE FEATURES: You get a full sise AM -FM n 
rtu,ling 12 tubes 14 are dual purpose. thus 

the equivalent of l0 -tube performance,. 
I...II Output Audio Stage delivers 10 Full Cu,lis- 

tolled Watts. Improved FM Circuit. drift compensated. 
Huit -in Automatic Volume Control. Inverse Feed -hack. 
High- Fidelity assured on both AM and FM channels. Full 
(lange Combination (sass- Treble Tone Control. Slide Itub- 
H151 is indirectly illuminated. Equipped with Loop-An. 

e for AM d Folded (Dipole Antenna for FM re- 
ception. Has pp 'skions for external antennas nu lins Input Jack for (nth Crystal Cartridge Tone 
Art. or any Mat.'netic Ww Voltage Cartridge. Also has Microphone Input for Public Address use 
Fully licensed under both RCA and Hazeltine Patents. 

Remises standard AM broadcast 550 to 171/0 KC ,l FM 88 to 108 MC. The FM Circuit includes 
an aperi,xl'e RI- Amplifier stage. 2 Stages of High-Gain Intermediate Freneticy Amplification and 

advanced design Ratio Detector Circuit which provides Low Noise Level between stations. free - 
dom front AM interference. ease of tuning and ample gain. 

High- FIdelltyn Repr,,,tuction ,Is assured through well -engineered Circuits and the use of High 
(Moldy l'arts throughout. 

TUIBE. COMPLEMENT: 1 -OSER. _ RBAR. 2- 12AT7. I -OSH7. 1 -OAL5, 2 -6SQ7. 2- ItV1iGT and 
I- 51:1GT. Wide Freomency Response Is assured by the Push -Pull Output Stage. Chassis size 1:11 /n- 

ide O" high x 9" deep. Complete with Tun -s. Knobs, Front Escutcheon. Mounting Hardware and Wide size Layout Template. Operates on 115V AC MU Cycle. 
The 12" Magnavox PM Speaker In of the Highest Quality and la found In the most expensive 

metal 
1parts A los. You n depend 

plated`. 
to 

Size 
life-like 

Alnico 5 
when 

Ìn Lpernuanently centered. 
e Is ulla Frequency Construction and the Voice Coll Is Fully Oustpro,ded (nth inside d amt. tune 

Combination such as titis AM -FM Chassis 1 Magnavox 12" PM Speaker is hard to find. 
litre is truly a generous offer. ORDER YOUR OUTFIT TOI/AY! Be the envy of everyone who he:,.- 
Coe mag,tiICcnt performance of Radio at Its Best. Original Factory- Sealed Cartons. Shpg. wt. 25 

TECH -MASTER 
New Williamson- 

Type Amplifier Kit 
tock N( (I [ 

5 o 
SAMP12 0, i 9 

COMPLETE ra.a wltb 
KIT. ONLY Tubes 

Full 15 Watts -Ultra Linear Includes 
Altec Lansing Peerless Audio Transformer 

r 1,1'1, I.uel,t ,a't.t..dnet.al. 1111 top . iltt 
parislmm are Included-specially wound Al:iAt- 1tLAN- 
SING Peerless Transformers, for pinstn,nce. are em- 
l'ioYeti. Easy to s amble. 

SPECIFICATIONS: omput impedance - 4 -8 -16 
ohms: Input I musi laiee high for crystal Pickups. 

Iles/m:1Iles/m:11,4.-8 tuners, pra-amps, etc.: Iles/m:11,4.-8 to 80.000 
I .II,: Tlllw..2- 190:7. 2 -5881. 1- 5t'4G.: 

I 1 

_ 10 
cycles 120 W. Sise-O "x12-x 

27 lbs. 

TECH -MASTER 

4 CHANNEL PRE- 

AMPLIFIER KIT 
For Use with 

Williamson Amplifier 

iIII:Ut enann.hl- 
ann l iector 

úÌt and 
TV el ctance 

`k -ups. tape , wire 
maer, etc. 

or 

ftoh permits selection of 
and roll -riff. 2 continuous 

111s forltfull bass and treble loans, 51,0 al- 
uatinn. Powered from main amplifier 

At 
n 

outlet permits main amplifier. etc.. to 
be mlrollel by mast x Itch. Complete 
with preprmtel punched 

...le, 
corn- 

platen.. tulles. cabinet and detailed I- 
tructlons. Easy to assemble. amble. 

SPECIFICATIONS: 4 hoot channels -1 
Low level -high gain. 3 N I- Init,tatan,re. Tube 
(oln,plement 1 -12A X7. I -12A CT.. .s. /, - 
10a4 "x4 "x4 ". Shpg. wt. 4 lbs. 

STOCK NO 
AMP -10 

REGULAR 

S149.95 

ONLY... 

c 

SPECIAL SALE! 
WILCOX -GAY RECORDIO 

TAPE RECORDER 
2 Full Hours of Recording or Play- 
back- Automatic -Foolproof Push - 
Button Controls 2- Speeds 
Records Plays Back Erases 

"...11 Dealer's Cost! Th.- ,- tl' o..e.t 
..ter Olson has ever , farell -at n price lh:,L 
really give -a -way. mWe made a real deal 

p Five 
get 

res 
tict. tnlma tact. Push-button Controls 

allow 
i t fi t c,o ce 

of f au operating func- 
tions-fast reverse. record. 

otand playback. The easiest all 
onlerao 

of ereacirdi 
Handles up to 

reel rrecordsrfor a fulll 
hour at 3.75" per second. plus another hour 
yoother half tape: 

c 
and at 7.5" per second 

u get a full recording hour on (nth halves 
of 11 Rewinds in less than 3 minutes. 

TV Automatically rec ',ls 0o t FM or AM radio. plhonulsralll.t 
cVl 

or mike. Plays 
back through latwerful buillIn a plilier anal 7' p speaker. Fre- 

ncy response-20.851M cps at 7.5" per second. and 00.0000 pa at :175" 
per second. Output -2 Watts. Maximum Fidelity' gained 1 y Automatic Speed 
Selector. 

(Complete with Controlled Reluctance Mike. Record Lock Button. External 
Speaker lack. Full Range Variable Tone and Volume Controls. ols. 4 Tulles -fi,nme 
ttALI.5, 12AX7. 0X4 Rattner. 7 ft. Cord. Neon Recording Indicator. Handsome 
Removable Cover. 

Ideal for Office. Schaal. Church. Club. i lame. le. Lightweight. only 23 Ills. 
complete. Portable table s1 12"11"x9". 110 -120 Volt e6 cycle AC. U.L. AP. 
proved. NO MORI. WIII'N 7111,E ARE G hN'I.' 

RECORDING TAPE -FAMOUS 
MFR'S CLOSEOUT! 

I PLASTIC BASE 
1200 FT. REEL 

Star. No 

P.9 

life ' , 

m1 1,11111 , mtit, 
,011 

ltEtlltDlN1: TAI'(,. A on tomtit, 
had to sell his In 

OOntory and he unloaded the whole deal. 
lson n, offers you this high grade re- 
f Iing tape at prices which defy rn 

Iyetu il,.,. Standard 1 wlrle. 121111 fl 
t'rr,lne,,,, rr , . R.1,,O 

I I. I Ih. 

12" 
CO -AXIAL 
SPEAKER 

Stock No. AMI'.I t 

$ 

9 
55 

1 I lilies 

OLSON ELECTRIFYING BARGAIN! 

Voq complete out- 
fit. binet. 3 
tubes 

Cl 
L(6SL7.o 65147. and 

GL -S6821 ana w ring dia - 
°ram 

99 
STOCK NO. C 

RA-111 N T 
Si 

each 
Lots of 3. 4 
POWER CORD makes It 

connect to 115 V 
Al.' ty line. Cansist. of 12 
ft. heavy rubber covered 
wire with bier molded 

W116, ea., 
STOCK NO. 

THE NEW WONDER OF ELECTRONIC CONTROL 
CAN BE YOURS FOR PRACTICALLY NOTHING 

THYRATRON REMOTE CONTROL 
SERVICEMEN -HOBBYISTS -HAMS 
EXPERIMENTERS -RADIO SCHOOLS 

llere's the chance of a lifetime to own u xeno me Thyra lrnn I.Iect, 
Remote Control of y, at fraction f its regular Prim, 

to1 ghtl' handful 011111). 
'tl' owx5"x:t I' f Oracle control can be 1 

perform hundreds ofl practical. fascinating feats of remote n 
A complete schematic allowing the circuit. Is Included with each ul1 

It5 a steal: Buy it Just for me parts alone. Take it ¿ t. 
m 

-.. 
what you get: Over 311 components such as 0SI.7GT. 05570T. 
01,5011! Tubes: (Cabinet: Clondenxera; Resistors: Transformer: Conti.. 
Dial Assembly: Co:uol Relay. etc. Valuable parts nd es gal,.: 
hat ,"1, m l n 

p 
taslly use in any other radio, amplifier. elc. -or I 

experimenting. 
tlow rat 

du 
lose'; These parts r certainly worth THREE TI'II 

this amazing how cost. l'he General 
are 

Thyratron Type 
tune alone coats 8:1.:10 wholesale. Resides. consider the plate Menus 

of relay. filament transformer, 1ISN7 and 6S1.7GT tubes. Mindetmers. 
istor. ' of then(, 

Bargain. 
cisioh n. No matter how you use ,.. 

here's a great. great 

PRECISION THYRATRON CIRCUITRY 
Thee domo l' g Th)'ra trop precision thermostatic controls can easily and quickly be modified by you 
no- electronic re nude control of: Transmitters: Turn Radio and TV on and off: Open and Close Garage 
limas front your 1, r: Remote Control of Appliances, Machinery. Power Tools: Remote Controls for 
M,sleI Railroads. Planes. Boats, Trucks: Burglar. Fire. Temperature and Rain Alarm Systems: Poul- 
try Broder Controls. etc.. etc. Operates on 115 Volts AC. Shpg. wt. 5 Ins. 

1295 
Stock No. 

5 -1 68 
our new 1958 Model. rL ,,I to 

tttlerinrn, any speaker price 
class. E,uippetl with two 
centration" Alnico 5 ,, :tgto l te and a 
high frequency diffuser. 1 

n 
The I2" sec- 

tion ,delivers the lass while the in- 
:t" tweeter speaker . 

L 

et lo de- 
livers t h e treble tones. Together 
tile)' Ii e Yoe "living u ta This his 
speaker is unconditionally guaranteed 
to satisfy even the most critical user 
or Olson promises to refund your 

11,11)' two 
n 

Wires to connect to 
any rade, amplifier. Voice coil lop 
penance 8 ohms. Frequents' reslnnse 
30 to 17.500 cps. Sln... wt. t,, Il,,. 

A MIRACLE in RESISTORS 

KIT OF 130 

NATIONAL 
RESISTORS 

ia WATT - 
1044 TOLERANCE 

COMPLETE NIT 
You GET 13 SIZES 

366 
10 OF EACH SIZE ONLY No. 

AS -68 
Less than :lc each. You get 10 each of 
the following ld popular values. 
O11MS: I0,(111/, 15.11011. 22.000. 27. 
000. 47.000. 51L0S111, 100.000. 2íu,- 
000, 3311.1100, 4711.0.11,. MFIGS: I. 
4.7. and 0.8. The degree of precision 
astounds experts National Resistors 
me the product of a New Japan. Me 
product of an electronic industry whicl, 
already enjoys r ,rldwid e recogoiti. 

unsurpassed excellence. ll a .1I1,da da whret 26 :, 
units at a special price -so we mad 
convince even the most skeptical. I:very 
Resistor stamped w it h value. Size 
34.54-k.' with I" tinned copper leads. 
Snpg. wt. 2 Ii... 

i 

b ̀  6 I FOR $3995 iJ ONLY WITH 
TUBES 

STOCK NO. AS67 

Order this matched outfit today. You get the 10 -Watt HI -Fi Amplifier PLUS the 

12" Co-Axial Speaker Intl, a descrilxd below. Can be built Loa any cabinet 
s,,,kease -glvv ins you a complete Amplifier System of which you can be proud. 

Shog. wt. 25 lbs. 
- n pliler 1s completely assembled nd ready to play. Built -In PRE-AMP for G.E. 
and similar typo'. 01 magnetic pickups. 4 Inputs: 1 crystal phono. I magnetic 

`norm, 
1 radio. I mike -4 Controls: I Bass. I Treble. I Volume. I phono-radio 

witch. Output Impances: 4. 8. 16 ohms. Peak power output 17 watts. Order 
mpllher today and see what brilliant. realistic ton it ill deliver. Supply 

is 
thin 

limited. Every ne In factory-sealed carton. You n,ui,lnt buy the parts 

r this price. itememl,er this Is a full size amplifier. transformer operated. not 
'p AC-DC Jon. Frequency response 211 

oe 0.000 cps less than ,y of lei. 
Iislorinun, 5 Tubes: 1 -0517. 1 -6SC7. 

t2 
-OVO. 1-5Y3. Complete with tubes. 

SIZE' 12" x081. 
Speaker Is new 11153 Coaxial Model. Guaranteed to outperform any speaker 
In its price Ìas,,. Equipped with two 'high once t tor Alnico 5 magnets 
and a high frequency diffuse The 12" section delivers the s while he 

inner 'l' tweeter speaker seelnn delivers the treble tones. Together they give 
you "living tone." This speaker 

reolis 
a conditiOnall' guaranteed to atlsfy even 

the most critical or Oson promises to refund your Ii Only two wire- 
PI net to amplifier. Voice Ill Impedance 8 onms. I .mneY rem -' 
to i .50á cps. SIAM. WE 25 MS. 

COMBINATION DEAL! 
10 WATT HI -FI PUSH -PULL AMPLIFIER 

COMPLETE WITH 

12" CO -AXIAL SPEAKER 

BOTH COMPLETELY 
WIRED 
NOT A 
KIT 

USE HANDY ORDER BLANK ON NEXT PAGE 

°Zifil OLSON RADIO WAREHOUSE 275 E. Market St. Akron 8 Ohio 
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MAIL YOUR ORDER TODAY -OLSON WILL RUSH IT RIGHT AWAY! 

: % Í GIANT 3 -SPEED RECORD CHANGER SALE! 
3-SPEED 

IMPERIAL INSTRUMENT M ENT 
DELUXE MODEL 
STOCK NO. RA.89 

F.r,n rope' with s i n g l e 
n e e at 1 e. with precious metal lung -lasa lec alp, 

all and records, 4 t J and TX úP]1. 
It e. u la r velan Prior 5J7.5H. Shim wt 11 
Ihn, 

Single. each 1 
S19.99. 
In lots of 3, 

ch, ly. 

99 

HI -FI DELUXE MODEL 
STOCK NO. NA -113 

Equipped with "Turnover" 
ca 
One 

tridge nd dual needle. 
skit, for :at to and 45 Itl'M discs and other aile 

f Lira 
discs 

RPM disc.. Boo, 
clams metal for . 

tips. Regular ra 
052.50. Shag. 

.le. emrl 

r In 
lots h, 199 

AUTOMATIC RECORD CHANGER 
Automatically Changes All Sizes - 

1", 10' and 12' 

All Speeds -33'.3, 45 and 18 RPM 

,al Instrument Ite,dod t'hangers. Ite,'orols Slide Ge oi'' 
.ow the center spindle. There is no wobble. 
rape, no slap. Nu Chase of damaglnc your recd u1-. 
he newly-des igneol con1,1.15 ere so slmille. they e 

el ain1ethemselves. No ill4WIlelios needed. All moving 
:arts in every General Instrument Changer are factory 
entailed thus insuring years of trouble -free perform- 
ance. 

Changers are precision- nalill by craftsmen 
who have load yearn of experience. Every (:hanger Is 
brand new - In original farmrv,sealed cartons - ami 
guarantee,.. 1On "r ny Olson and the manufacturer. 
Here is une or (ilsr lint mont sensational bargains. Be- 
lieve us -you can't gm ong.en 

Changer tel to radin or amplifier. 1. it b mol any r a 1 l'lri clever or1e plate 
and 

aligne the 
of > n rebec skip a arts. ami to the 
est 

you can 
perron ant parts. Heir's lends. 

u'll Proud demonstrate your friends. you 
I soli plenty of them u.. Operates on 115 plate 

0f1 r Nase tine ch t ran 
Hod : - , d,,... 'r:rkr your venge' ,, /reiih.r model. 

OLSON SMASHES 
KINESCOPE PRICES 

COMPLETE 3 -SPEED 
RECORD CHANGER 

AMPLIFIER KIT 
Easily Assemble Your Own 
Automatic Record Player 

Stock No. 

AS 71 

FOR ONLY $2999 
SEE WHAT YOU SAVE Regular 

Complete Kit List Price 
3- Stneed Changer $47.50 Amplifier ,W'Ired) 7.50 
Sel of 3 Tubes...... 4.55 

" Ileaa.>ra 
nuty,m it raker 1.75 5utpllt fr 

Aounting Han. rl're- lrilletf 8.50 
Mounting Hardware .5$ 

Total List Price 574.35 
Here's an outfit that normally retails 
at $74.31. San yourself pile of 
money anal have fun assembling your 

.1 -Speed Anitol,rla tie eRecord l'lea- 
InIt's easy-can marled by 

anyone 
s drilled l,rlrt alminutes. ting hard- 

w' i. ,vide,... The Amplifier Ts 
tamplelelrrowink!. All YOU have to do 

atinvh ti... MO Speaker 
worts. SIIPg. wt. 

n. 
2u (ILS. 

You Get Everything You heed to 
Easily 
Automatic 

Assemble 
Y Reeord 
Your ern 

a Kit In- 
cludes: 

Play 

INSTRUMENT IMPE 
RIAL DELUXE CHANGER 
(Model RA -69 -as described to 
left). 

5" PM HEAVY -DUTY SPEAKER 
AND OUTPUT TRANSFORMER. 

3 -TUBE AMPLIFIER COMPLETE 
WITH TUBES 

MOUNTING BASE -WITH HARD 
WARE L. INSTRUCTIONS 

SLOTTED SUPER SPACE LINE 

11ere tore ,cal otorga ors fir l'rcture Tm,cs. Prices that would he imis,ss larle except for tile 
tore 

that llcnn nade a each deal on THREES 11.ÌD RAILROAD CARS fun of PICTURE TUBES. Th s is one of the biggest deals that we have ever made and we pass the savings on to you. We promised not to advertise the manufac- turer's name. however. e y tules Is gu r ntee,L is in the original fee.rv.sealr,1 cartoon mal (bears the manufacturer's name. Express only, Shpg. ts.: 121.1'4A- 18 lbs., IBK1'4 -211 Iha 17RP4A -22 lbs.. I0AP4H -23 Iba., 20CP4 -2l les. 

1 2 L P4A Rennd, Dark Fare. Giess Envelope. I $ 1 79 Retell Prlea 
Imo Glass 

16 K P4 bpe,6DarM Face `R tall ,9,i.es$37.50 I $2095 
1 7B P4A Rectangular. Dark Face, Glass Envo- lope. Retell Polre $37.50 $20195 

1 9A P4 B v 
lope- ER 

tched Dark 
Retail PriceF$65.Op 

Metal En- ( $2995 

5 

20C P4 Rectangular Dark Face. Glass Enee- $2995 lope. Rotall Prlee $59.00 

CRYSTAL MIKES 

' oo oi's,n 
titan output 
ana 

fora 
cor d , ands, 

j,:,1.0 aped I IM1 band le 
hte.e bl,ag7vetsh Sin. 

111-67. ach..$5.95 
M -88, s with afiar xa°eitbrlS6.95 $169 

NO. Stock 
%398 

DELUXE 
COUNTER 

ont 
Keep 

p to 1r 0tÌ 
,UO fion 

dulctlnn. etc. Just touch 
olever a d It counts. 

hms. 1. I Ih. 

FREEI OLSON'S BIG NEW 
BARGAIN CATALOG 

Get Olson's LOWER-than-wholesale prices from this famous 
book. STANDARD BRANDS-FRESH STOCK. IMMEDIATE : 
I,EI-la'Elll'. Catalog is two mlo's -40 full pages of unfits 
avable bargains. A new oew catalog mailed Di-Monthly-with 

new low bargains each mailing. Singly note on order blank 
r write bx10y for your free copy from: OISON RADIO 

WAREHOUSE. 275 E. MARKET ST., AKRON 8. 01110. 

WANTED! $500,000.00 
WOI(111 r ,. II.blrn allot Tv' ('arts. 

s 
¡ aker's, Tr ('omlen.el.. Resistors, witches. N' ire. Kn,, 

ALSO Partially assembled or complete 110111,,, 
ALSO Test Equipment. Moroni Players. All 
phones. a one Anns. Meters. Cable, Cabin 
88 

MANUFACTURERS and 
Ihn,'S ynllr 1.11 na'e I, di -pr ( tar 

nsf,,rtrlers. Tubes. l'irtor,' Tubes. 
Ia. oils. Photo. Cartridges. 

and Amplifier 
r (Ilamfers. 

Television Chassis. 
Ilmo- att. Grille ('loth. Wire or Tape 

WHOLESALERS 
intrl.l,rc tar I.I.II 

WRAF' OLSON RADIO WAREHOUSE ATT'N. I. J. OLSON 
PHONE: JEfferson 9191 275 E. Market St., Akron 8, Oh o 

OLSON STORES TO SERVE YOU IN: 
CLEVELAND, OHIO j CHICAGO, ILLINOIS 
2020 Euclid Avenue / 623 W. Randolph Street If you Irse on or near r,mrr of these rtes y,s,l our Sargart Stores where you'll boa these and hundreds Of other Olson Buys. 

OLSON HAS OVER 150.000 SATISFIED 
CUSTOMERS 

January, 1953 

LOWER LOSS 300 OHM 
STOCK NO. 

1N119 
SOO it. Spool \' 

9 le, 15 
. S95 

Loa of 

Son 
Es 

s EACH Spools 

slob ,, ohm TV line is made to atrl:l 
nu o -paring uwhilenn mining do o I.It, stlr'lg:tn and durability of the usual (win line. 'olor'. Drown. with =22 as 

..,I r riur,. at 
polyethylene Ï ne 

5. mil w, 
tl I wale supply texts, Snag. Ivd.o' r IIrl'II 

DON'T THROW AWAY 
OLD PICTURE TUBES 

BOOST BRILLIANCE 
WITH THIS TV 

TUBE BOOSTER 
ICI, 

i I' i rstall -,tIallS veiled. Just plug linln old 
('inure 

tun,- that Is tart- 
co dim d atch aie 

big flange. Works 

uJs \ Tula- -lu' m .3n' In all 
AC ,,nanlleloonthslts. sory- 

Stock N ienlt , th1!se 01,1 n1nhr,s. (tag. 
T -100 S:, 05. shag. wt. 1 Ih. 

"SPORTSTER" 4 -BLADE POCKET KNIFE 
.hest the Knife tom, o. .Oways wanted. The cleverest. ham 

FREE! 'lest; 

Gift- Olson I nli- rear given away. Just price one 1e 
I Ievelty even Olsan Ix Riv ing you u 

t 11501,('' El -ItFit t :o: liP' «'((ARGE.. 
Knife Ix 4' With hanasr rmely loves Intsla Ilan. dlri Catmint. tty four ray anon' s eel blades. 

r Iti oI ale OpenerNeww Ile Cu Alan tli ng 
I ¢cCme law style Curved Whittling Blade I ET 

YOUR 
Cutting Blade. NOW 

-lust 
YOUR ssilr rvlr 

r Illank below. We'll altilr l 
or more from these Olson Ads using 

nREme the . ,ortster pork, t Knife FREE toF I it 5110E. One Knife to a ,osr.,ir. Tools OFFER EXPIRES renal/ANT 28, 1953. 

IT'S EASY TO ORDER FROM OLSON'S 
How to order: order directly from this all. For r. 

wv 
fence u this order blank. Fill in ollumlts nebst ith quantity desired. stars umber. description .oil 

ppelee. You may send remittance with order doclude enough for postage reel post shipment.. or H yam prefer SEND NO MO EY. Olson ill ship 0.11. and woo o may pay mall or expressman for onrahai,di.e : 

MAIL T0: OLSON RADIO WAREHOUSE 
175 E. MARKET ST., AKRON 8, OHIO 

WE SHIP SAME DAY WE GET YOUR ORDER 

MONEY BACK GUARANTEE: 
Everything you orderYfrom 
Olson guaranteed ad- vertised. If you not 

than tiRed. etuen rchandis. ° may 

refund- 

P o ace M 1,1,5,1 r Order 53.00 

QUANTITY NUMBER DESCRIPTION EACH TOTAL 

I 

I 

I 

I 

TOTAL 
INAME 

IADDRESS 

I CITY 

ADD 
POSTAGE 

ZONE_STATE TOTAL 
AMOUNT 

OUSE 275 E. Market St., Akron 8, Ohio 
81 
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Spot TV trouble symptoms at a glance 

.... fix them twice as fast! 

Now! HANDLE UP TO 90% OF TV 

SERVICING BY PICTURE ANALYSIS 
Plr-O-f, 

New short cut way of handling television 
service can save you hundreds of dollars 

worth of time 

Ghirardi's 

TV TROUBLE 
FINDING GUIDE 

Covers 24 common television 
troubles identified by actual 
TV screen photos. 

Covers 190 possible causes of 
these troubles identified and 
localized to the particular 
stage of the receiver where 
they are most likely to occur. 

Covers 253 definite, easily un- 

derstood remedies for these 
troubles. 

Hours of tedious. 
t i m e - consuming 
troubleshooting can 
be cut to minutes. 

Repairs can be made twice as lut! 
lust "dial" the new Ghirardi PIX - 

0 -FIX TV TROUBLEF IND ER 
GUIDE until the actual TV screen 
photo appearing in its "window" 
matches the screen picture on the de 
fective set you are repairing. The 
proper Trouble Key Number also ap- 
pears on the guide. This directs you 
to the tabulation plying all possible 
causes of this particular trouble and 
the stage or section of the receiver in 
which it is most likely to occur. But 

this Is only the beginning! 
The PixO -Fix Guide not only 

helps you locate the trouble quickly 
but then also shows you exactly how 
to fix it. Step -by -step repair instruc 
tiens follow. In most eases. the par- 
ticular component most likely to be 
faulty Is specified. Quick tests to ap 
ply to It are explained. If part sub- 
stitution is likely to be more effec- 
tive than an instrument test, this is 
recommended. 

PIX -O -FIX is applicable to all 
television receivers. Operation is clear 
and simple. Money-back guarantee if 
you're not more than satisfied! 

NOTE! Ghirardi's PIX -O -FIX is designed and sold as a pro- 
fessional TV service device for servicemen - 
NOT as a "fix -if- yourself" gadget for use by 
consumers. 

1 

1 

I Name 

I Street 

Dept. RN-1 3 Rinehart Books, Inc., Technical Div. 
232 Madison Ave.. New York 16, N. Y. 

Enclosed is SI for which please rush a PIX -O -FIX TROUBLE FINDER 
GUIDE. If not satisfactory, I will return it postpaid within 10 days 
and you guarantee to refund my SI. I 

Covers 4500 words in CAUSE City, Zone. State 
and REMEDY section to es. 8 PRICE OUTSIDE U.S.A. $1.25 cash -same return privilege. 1 

plain step by step what to do. L- ewemm--- m- m------ - - - - - 
* * * * * * * * * * * * * * * * * * * * * * * * ** * 

* * 
* MOBILE DYNAMOTORS * it 
* ISMAlA. SIZE -BRAND NEW 

* 5.0 
volts Input. 425 volts 0 375 MA 527.95 a. +I * volts Input. 425 vale 0 375 MA 519.95 .a. # 
ALL SUPPLIED WITII MOUNTING BIIACRETÌ 

* G.E. RELAY CONTROL -II 

(Ideal for Model Controls, Etc.) 
4I 

*Contains a sigma midget 5.000 ohm. relay. (trips 
*at less than 2 MA). high impedance choke. bi- 

metal strip. neon pilot and many useful parts. 
*The sensitive relay lone worth much more than < * reay 

the total low 1) _ to an 

* * * * * * * 

I 
I 
I 

SURPLUS VALUES 

WESTINGHOUSE OIL CONDENSER 
IÁ MfF.O.lo'g0Ì0l Marke) 4411 VAC, $1.95 

FILTER CONDENSER BARGAIN 
BsS M.F.D..DO vJC il c mpaufJ tilled. .95c 
NEW. but scratched. 0111)'' ach 

is 
4( 
'K 
it 

BAKELITE CASED MICAS 
*INFO sóó 

Price 
óó2 MS 

Price 
óás 2sóó 

Price * *.002 800 .24 .021 1500 .651,002 2500 .45 * .01 600 .26 .033 1500 .75 .044 2500 .50 

*.001 16V 
11.03 2 RV .90 .0001 5 KV .70 

* PANEL METERS ou CONOEN SERS 

*0 -10 MA 
CETER55 

2 95 50 mid 600 vat S4.95* 
O -4 AMP AC 2.95 3'75 mid 660 vas 2.45 

* 3' METERS 15 mid 1000 vde .99 
*0.200 Microemp 6.95 1 mid 1500 vde .8911 

*0.20MÁ 
,croamp 5.95 

1 mid 3800 vde 1.95 
*0.100 VÓÓ 11MA1 5.95 .1 mid 7500 vde LOS 
*0.200 VOC IIMAI S.95 

dt * uAl with It, N.D. FILTER CHOKES 
pilerw. ....... 9.93 0 Ny 90 ma....S .T8 * 4" Ny 500 ma.... 4.95* 

*0-200 
0.90 uÁÁ 13 95 insulation 22 

SONV 
23. S0* 

* WIRE WOUND RESISTORS * 5 watt ohms: 25.90 -84. 200 -2500 50.09 ea.* 
..10 

0 watt 
ohms: .15 ea. 

71, Z 
2.5K- ]KlOK 0K 

.SK.. 
. .20 ea. * * 30 watt ohms: 100- 25012.9300 -Ì8K .22 ea.* r N. T. ADDRESS 1 

PEAK ELECTRONICS CO. 
1 66 West Broadway, New York 7, N. Y. 
I Phone WOrth 2 -5439 i 

C2 

0.250 VDC IrMA).. 5.93 *0.15 KVDC 1500 

The original - 

TRADE MARK REG. U.S. PAT. OFF. 

Here is the original, most reliable 
Available Iubricantcleaner on the mar 

in 3 sizes: ket today . developed 

2oz.,4oz.,8oz. e 
Take the noise out of 
controls and switches wi 
the FIRST .. the non 
ductive, non.infammubl 

after years of research 
not o cheap imi 

lotion. There is no e substitute for 
wit QUALITY, try 

'con- . 
eproduct. TODAY( e 

Carried by recognized jobbers ... ever where. 

manufactured by 

:QUIETROLE 
COMPANY 

Spartanburg, South Carolina 

International Short -Wave 
(Continued from page 61) 

2345, 1130 -1430, 0300 -0430 (Fri. only), 
0900 -1000 (Fri. only), 0300 -0400 (Sun. 
only); English 1230 -1300 (Fri. only); 
lists channels of 9.746 (is nearer 
9.737), 7.000, and 572.5 kc. (Kary, 
Pa.) 

Angola- CR6RI, 4.770, Dundo, veri- 
fied with card and letter; operates 
1300 -1430, also on 7.070, 100 watts. 
(N. Z. DX Times) Radio Clube de 
Angola, 11.862. noted to 1730 close- 
down. Radio Clube de Benguela, 9.165, 
heard closing with l'A Portuguesa" 
1500. Radio Clube de Huila, Sa da 
Bandeira, still noted near 10.048 to 
closedown 1530. (Pearce, England, 
others) CR6AA, 7.042, Lobito. Radio - 
difusora do Lobito, has recorded mu- 
sical program at 1430; heard until 
1530; believe closes 1600; good, clear 
signal in South Africa. (Ridgeway) 
WRH says Lobito uses 7.106 and 7.177 
Sundays for English 1300 -1400. Ridge- 
way, South Africa, reports Radio Dia- 
meng, Dundo, CR6RG, now on a new 
channel of 7.065, heard 1300 -1430, 
good level. 

Azores - Ponta Delgada is now 
scheduled 1500 -1600 on 11.090; 1700- 
1900 on 4.865. (WRH) 

Bechuanaland -ZNB, 8.236, Mafe- 
king, is heard well 0600 -0700, but is 
poor in the 1200 -1430 session; relays 
SABC news 0615, 1200. (Ridgeway, 
South Africa) 

Belgian Congo- OQ2AB, 11.90, Eliz- 
abethville, is scheduled Sundays only 
0930 -1100 (former schedule was 0800- 
1000); Radio College, OQ2AC, 7.198, 
Elizabethville, is noted daily 1130- 
1230; has call in English when closes; 
is parallel with 4.98. OTM4, 11.72A, 
Leopoldville, and OTM2, 9.382, open 
daily 1030 in parallel with OTM1. 
6.295; close 1600. 0TH, 9.211, is heard 
around 1230 -1330 closedown. (Ridge- 
way, South Africa) Radio Congo Belge, 
9.380, noted from tuning 1530 to close- 
down with Belgian National Anthem 
1602 after closing announcements in 
French. Flemish; news in French 
1545. (Pearce, England) 

Belgium - Brussels is scheduled 
0500 -0700, 17.860, 21.510; 0700 -0800, 
21.510 (from 0715 -0800 also on 15.335); 
1200 -1300, 9.745. 11.850; 1300 -1630. 
9.745, 11.850 (English 1515); 1630 -1830. 
9.745, 11.850; 1830 -2000, 9.745, 9.767; 
2000 -2045, 9.745, 9.767 (relayed by 
OTC, 9.655, Leopoldville, Belgian Con- 
go); 2045 -2100, 9.745 (relayed by OTC. 
9.655); 2100 -2400, 9.745, 6.035 (relayed 
by OTC, 9.655) . 

Brazil -A new Brazilian was heard 
recently testing on 11.862A around 
1445 to after 1600; called frequently 
as "Radio Clube do Estado de Bahia," 
and "Radio Sociedad de Bahia "; played 
recorded music; not heard lately, how- 
ever. A Sao Paulo station is heard 
with strong signal on 6.022A from 
2130; calls "Radiofonico Sao Paulo "; 
is heard until after 0000; another Sao 
Paulo station is being heard on 11.736 
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Depend on Mallory 
for 

Approved Precision Quality 

Television 
Yaclio Servicc 

This Service Job 
Will Stay "Sold"! 

For good reason, too. Mallory FP capacitors were used. They 
are engineered to duplicate the electrical characteristics of the 

original part in any Tv or radio set that comes into your shop. 
They will give performance that's equal to ... and often better 
than ... the original equipment. You can count on Mallory FP's 
for precision quality ... no call -backs. 

Mallory FP's are the only fabricated plate capacitors available to 
the replacement market. They'll give You long lasting performance 
at high temperatures and greater ripple currents ... even at 
185° F. (85° C.). 

'When you use Mallory FP capacitors for all Your service work. you 
can be sure that every job is right the first time. It just doesn't pay 
to take chances on capacitor performance. Always specify brand 
as well as rating when you order ... ask for Mallory and watch 
your call -backs fall away to nothing. It costs no more to be stare 
with Mallory. 

For plastic tubular replacements, ask your distributor for Mallory 
Plascaps®. They will put an end to premature shorts ... leakage 
... off center cartridges ... and unsoldered leads. 

MALLORY 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS VIBRAPACK* POWER SUPPLIES FILTERS 
Rep U. S. Poe OR. APPROVED PRECISION P{RODUCTS 

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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ifyou wcud- +ke 

BEST MUSIC 
possible.. you waxy a 

111cl lito 1t 

If you want greater listen- 
ing pleasure from music 

. you want the labora- 
tory perfection of the 
MCINTOSH AMPLIFIER... 
acclaimed by leading 
musicians, recording 
engineers and those 
laboratories where 
measurement of sound 
is critical. 

McIntosh 

Hear a demonstration of 
this unique, patented in- 
strument ... learn how 
easily it can become the 
heart of your own cus- 
tom sound system ... 
for radio, records, TV 
or tape. IVrite today for 
the name of a McIntosh 
dealer nearest you. 

50W -2 amplifier 

LABORATORY, Inc. 

321 Water St., Binghamton, N. Y. 

Get your FREE copy of 

"LOST INSTRUMENTS" 

A light -hearted, well illus- 
trated, non -technical dis- 
cussion of what to look for 
in high -fidelity reproduc- 
ing equipment. 

NOW -Get this expert SELF -TRAINING in 

RADIO SERVICING 
by ABRAHAM MARCUS 

co-author of famous "Elements of Radio" 
which has sold over 8 00,000 copies! 
Here is . 

c 
ed to know 

about a repair. replacement. nod re- 
adjustment. Easy-to-understand, step- 
by -step self- training handbook sl,nws 

u how to locate and remedy defects 
quickly. = 

Covers: TRF Receivers: Superheterodyne 
Receivers: Short -Nave Receivers d 

Converters: 5loltihnnd Receivers: Port- 
able Itet vers Automobile Receivers: 
Communication Receivers: F -51 Receiv- 
ers: Powr r Supplies operated from C. 
I)C. flatteries, Motor -Generators, etc. 
Tells you the 110W and VVIIY o f: Elec- 
tron Tubes (Diode, Triode. Pentnd., 
Beam l'o=ser, Thyratron. l'hototube, 
C ithade Ray. et,. i : Rectifier Circuits 

t Half -wave. Full -wave. Bridge, Volt - 

age- Doubler. etc.). D Cir- 
cults (Diode, Triode, Regenerative, 
Superregenerative, Infinite-imped- 

di,e. etc.1: Amplifier Circuits (Au- 
,. Radio, I -F, Video. It-C. etc.): 

Oscillator Circuits (Hartley. Col - 
pitts. (crystal, Transitron, Multivi- 
hrator, Sw,et -p- cirerai etc.1. Con- 
trol Circuits !Volume, AVC. DAVC, 
Tone. Noise- Suppression. Automatic 
Tuning. Automatic Frequency Con- 
trol. etc.!. 

l,s!,lai 
how os: iestingsInstruments such lá s: 

=ter, vacuum-tube 
i atin,eters signal generators. tube checkers. 

rauh- 
oie -ray o calo. copes, etc. Over 1pó pages and 

idustratnns in this section ,aine! 
Get this authoritative radio repair handbook today! Coupon 
below brings you 'Rad,. Servicing" on FREE triai for 10 
ORES. Mall It NOW. 

All is one big 
volume - easy 
tu read. 16 Big 
Chapters. 121 

Svétions. 400 
"Show -How" 
Diagrams. 715 
cages of prac- 
tical radio in- 
struction. 

PRENTICE -NALL, Inc.. Dept. M -RTN -153 
70 Fifth Ave.. New York 11. N. Y. 
Send n. for 10 DA VS' PUCE TRIAI., "Radin 
Servicing," i,v Abraham Marcus. I will return it 

ienhdays and par nothing -or keep it and d 

51.95 down (plu- mn.,agei anti $2 monthly for 
2 months. 

Name 

Address 

City State 
( b SAVE! Send & .`'" WITH COUPON-we pay 
postage. 

1... 
J 
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Studio Microphones 
at P.A. Prices 

Ideal for 
BROADCASTING 

RECORDING 

PUBLIC ADDRESS 

'The ultimate in micro- 
phone quality," says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

Shout right into the 
new Amperite Micro. 
phone-or stand 2 feet 
away -reproduction is 

always perfect. 
Not affected by 

any climatic conditions. 
Guaranteed to with- 

stand severe "knocking 
around." 

Models 
RBLG -200 ohms 
RBHG -Hi -imp. 

List $42.00 

"Kontok" Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 

Special Write for Special Introductory 
Offer. 

and 4 -pogo illustrated 

MPER/TE Gmpany_l, 
561 BROADWAY NEW YORK 12. N. Y. 

Canada- Allos Radio Corp., ltd., 560 King Si W. Toronto 

with good signals from 1530. (Ridge- 
way, South Africa) PRL7, 9.72, Rio de 
Janeiro, leaves this channel daily 1730. 
(Bellington, N.Y.) PRL9, 6.147, the 
other Radio Nacional outlet, is usually 
good level around 2000, some QSB. 
(Gaylord, Wn. State) 

Bulgaria -Sofia has replaced 15.330 
with 9.700A; has English for North 
America 2000 -2030. (Niblack, Ind., 
Kary, Pa., others) 

British Guiana - Radio Demerara, 
ZFY, 5.980A, has been heard with 
news 1945; good level in Indiana. 
(Hord) When this was compiled the 
Cable and Wireless, Ltd., transmitter 
ZJA6, 15.075, Georgetown, was being 
heard throughout the world with relay 
of sports events (cricket, racing) from 
ZFY from as early as 1000 to around 
1600; may have ceased these special 
broadcasts by now. 

Burma -Radio Rangoon, 4.775, is 
good level in New Zealand 1000 -1015 
with English. (N. Z. DX Times) Noted 
on 9.54 from 0930 with programs in 
English, recorded music; has news 
1000 by man, followed by weather re- 
port and program preview for next 
day; closes 1015A; calls "This is the 
Burma Broadcasting Service." (Ridge- 
way, South Africa) 

Ceylon -Radio Ceylon. has strong 
signal 0100 with native vocal music; 
heard in English 0200. (Pearce, Eng- 
land) Still noted opening 2045 on 11.- 
975. (Sanderson, Australia, others) 
This outlet normally closes 1145A but 
on Thursdays runs to 1215 closedown. 
(Fuller, R.I.) VOA relays are sched- 
uled for 15.120 at 0730 -0830 and on 
11.975 at 1030 -1100, both to India - 
Pakistan. 

Chile -Punta Arenas, CE920, 9.200A, 
is heard with fair signal 2045; gives 
call 2100, closes 2200. CE1174, 11.74. 
Santiago, has very strong signal 2230 
to close at 2400. Radio Mineria, 11.73, 
Santiago, is heard at 2300 to after 
2330; gives call at 2300 and 2315; sig- 
nal deteriorates after 2330. (Ridge- 
way, South Africa) 

China -Radio Peking. 15.06V, noted 
with news 0400 and 0830, stronger 
0400. (Pearce, England) Revised 
schedules for English periods from 
Radio Peking are 1730. 6.100, 7.500. 
9.040, 10.260, 11.690, 15.060, 15.170; 
0400, 10.260, 11.690, 15.060; 0830, 11.- 
690, 15.060. (N. Z. DX Times) 

Colontbia - Radiodifusora Nacional 
de Colombia en Bogota noted moved 
to 6.183 from 6.203. (Stark, Texas) 

Curaeao -PJC2, 5.010, Willemstad, 
noted at fair level with English session 
on Wednesdays 2000 -2030. (Croston, 
Pa.) 

Cyprus-Asharq-al-Adna, Limassol, 
noted 2255 on 6.790. 6.170. (Kary, Pa.) 

Czechoslovakia- Prague is heard on 
9.550 with Radio Moscow relay 1820- 
1930, with own program 1930 -2030, and 
then resuming relay from Moscow; is 

directed to North America. (Grenell, 
Ohio) Has second period for North 
America at 2300. (Bellington, N.Y., 
others) 

Denmark -OZU, 7.26. relays Home 
Service on Mon. and Fri. 1315 -1615. 
other days 1240 -1615. OZF, 9.52. is 
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BUY TE T EQUIPMENT 
ON THIS RADICALLY NEW 

TIME PAYMENT PLAN 
NO INTEREST!! - NO CARRYING CHARGES!! 

Superior's New 
Model 770 

Model 770 is an accu- 
rate pocket -size V.O.M. 
Measures o n I y 358 "x 
5118 "x2'.1 . 

Superior's New 

USE CONVENIEN TIME PAYMENT ORDER BLANK BELOW 

VOLT -OHM 
MILLIAMMETER 
Sensitivity -1000 ohms per volt 
leur, latest d,ai on 2' aeeura te 1 Mil. n'a r,nntal type 
teeter. Saule zero adjustment hold, for lath le -i, 

ranges. It is not necessary to reading she. vvip ping from One resistance range to another. 'Tels.. i, an important thneoat ing teatime never ladw. 
eluded In a V.O.M. in this price tango. 11011 -. nnndcornered, molded case. Beautiful black 
I, :It: I. l'I I letter, Idled wills permanent ttl.,s 

,t 1 nith constant use. 

I. A I sutrat,E RANGES: 
I Isou. ̂ non Volts, 

6 D.C. VOLTAGE RANGES: 
0 -7.5 15 75/1311 /7511 /laem Volts, 

4 D.C. CURRENT RANGES: 
n- 1.5/15 I5a MA. 0.1.5 Anlps. 

2 RESISTANCE RANGES: 
n- cwt nl,l'. 1.1 AL c,mr 

$1490 
The Model 770 comes complete 

h selfcontained batteries, test 
N ET leads and all operating instruc 

tions. 

JUNIOR SUPER-METER 

Handsome round cornered 
molded ba.' plee w t' 
x 
all test 

a 
leads 

card with 
ell test leads and Instruc- 
tions 

MOST COMPLETE AND COM PACT MULTI- 
SERVICE INSTRUMENT EVER DESIGNED 

Measures : Voltage Decibels 
*Capacity Resistance 
*Current Inductance 

Reactance 
Speriflcalions: D.C. Volts: 0- 7.5/75/150/ 
750/1500 Volts. A.C. Volts: 0.15 /floe 
300/1500/3000 Volts. Resistance: 0.In.- 
000 /100,000 ohms. 0 -10 Megohms. 1) t' Current: 0- 7.5/75 Ma. 0 -7.5 amps. Ca- paotty:.001 Mfd. -.2 M1á..1 MM.- 

20 Mfd. Electrolytic Leakage: Reads 
quality of electrnlytics at 150 Volt 
test potential. Decibels: -10 Db to +18 Db. + 10 Db. to + 38 Db. + 
38 Db. to + 58 Db. Reactance: 15 
ohms -25 K ohms 15 K ohms -2.5 
Megohms. Inductance: .5 Henry -50 

140 
Henries 30 Henries -l0 K Henries. 
Plus Good -Rad scale for checking 

NET the quality of electrolytic condens- 
ers. 

Superior's New 
Model 670-A SUPER -METER 

A COMBINATION VOLT -OHM MIL - 
LIAMMETER PLUS CAPACITY RE- 
ACTANCE INDUCTANCE AND DEC- 

IBEL MEASUREMENTS 
SPECIFICATIONS: 

D.C. VOLTS: O to 7.5/15/75/15 0/7 5 0/1,5 00/ 
A.C7,5110 Volta. 

. VOLTS: 0 to 15 /30 /l5n /300 /1,500/ 
:1.11011 Volts 

OUTPUT VOLTS: 0 to 15 /:10 /150 /300 /1,500/ 3,000 Volta. 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/13 Amperes. 
RESISTANCE: 0 to 1,000 /100.000 011nls 0 to III Megohms 
CAPACITY: .(101 to 1 Mfd. 1 to 60 Slid. 'Quality test for eleetrulytica) 
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms 
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries 
DECIBELS, -6 to +IS +14 +38 +31 to +58 

ADDED FEATURE: 
The Model 670 -A includes a 
special GOOD -BAD scale for 
checking the quality of elec- 
trolytic condensers at a test 
potential of 150 Volts. 

The Model 670 -A comes 
housed In a rugged. 
crackle- anished steel cab- 
inet complete with lest 
leads and operating In- 
structions. Size 6'4'a9 %a" 4'h ". 

J y, 1953 

Superior's New TUBE TESTER Model TV -11 

Operates on 105 -130 Volt $4750 
60 Cycles A.C. Handrubbed 
oak cabinet complete with N ET 
portable cover 

l'ses the new self -cleaning Lever 
Action Switches for individual ele- 
ment testing. Recause all elements 
are numbered according to pin num- 
ber In the ItMA base numbering sys- 
tem, the user can Instantly Identify 
which element is under test. Tubes 
having tapped filaments and tubes 
with filaments terminating in more 
than one pin are truly tested with 
the Model TV -11 as any of the pins 
may be placed In the neutral posi- 
tion when necessary. .Uses no 
combination type sockets. Instead 
individual sockets are used for each 
type of tube. Thus it Is Impossible 
to damage a tube by Inserting it in 
the wrong socket. Free -moving 
built -In roll chart provides complete 
data for all tubes. Phono Jack 
on front panel for plugging in either 
phones or external amplifier detects 
ndcrophonic tubes or noise due to 
faulty elements and loose external 
connections. 

Superior's New 

TV BAR GENERATOR 
THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN!! 

TV Bar Generator comes com- 
plete with shielded leads and 
detailed operating instruc- 
tions Only NET 

L 

995 

Connects direct to an- 
tenna post. No connec- 
tion inside receiver. 

Feature,, -Can be used 
when no stations are on the 
air. Provides linear pat- 
terns to adjust vertical and 
horizontal linearity Pro - 
vides vertical and horizon- 
tal sweep signals Pro- 
vides signal for t e s t i n g 
video amplifiers. 

NEW TIME PAYMENT PLAN 
ORDER BLANK 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. B -42, 38 Murray Street, New York 7, N. Y. l'Iran -, ul me tale 1 _ the down payment with Ader and agree to pal, 1h. 111. 1,1.1, 1.11. e1 a- ri. It is lunad o1,1od there trill be Ils c riyIllg, ihrtile-I , r ant mild l'bai'g,x. I,lmideli I send my Ilulrtlllt pay- ments shin due. It is further nndntnnd that should 1 fail ta make payment ashen dur, the 11111 unpaid balance shall become immediately dur and payable, 
D MODEL 770 Total Mire $14.90 $2. pn Juan u :u'mrnL ¡talairee $2. un mont lib for 6 months, 

MODEL TV -11 Total l'ilce $47.50 $1I. :.11 dont pat un'nt. L'a l :no-, $n,1111 mowhly for 6 months. 
O JUNIOR SUPER METER Total Price $21.40 $5.40 door ua)m,nt. Italancr $LOO uptnidy for 4 mouth,. 

TELEVISION BAR GENERATOR Total Cr ce $39,95 E0.95 dont payu0nt. Balance $3. uo mourb ly tar r, months. 
D MODEL 670 -A Total like $28.40 $7.10 down payment. Valance $...50 uuml lily for l: months. 
o 1 enclose t a droit patinent. 
D Ship C.O.D. for the dump payn'n:, 

Signatlln 

Name 

Address 

City Zone State 
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AMPHENOL 
TUBULAR 
TWIN -LEAD 

This combination of the famous Amphenol Inline Antenna 
and the extremely low -loss Amphenol Tubular Twin -Lead 

permits any TV set to present the best picture it possibly can. 
The Amphenol Inline is the superior all- channel antenna. 

The Inline has uniform gain over the entire range of 

VHF channels -less variation than the 3 decibel change 
which determines "fuzziness." Its strong forward reception 
lobe practically eliminates any pick -up of unwanted 
secondary or reflected signals. 

The Amphenol Tubular Twin -Lead provides very low -loss 

and constant impedance. The tubular construction minimizes 
the effect of moisture and dirt deposits on the concentrated field 

of energy and ends weather interference. Because of these 
characteristics, Amphenol Tubular Twin -Lead has been 
recommended by leading TV manufacturers and authorities 
for any installation where UHF is, or will be, available. 

Nominal Impedance 

Velocity of Propagation 

Attenuation db /100 fee 

This illustration clearly shows that the 
concentrated field of energy between the 
two conductors, which are 7 strands of 
#28 copper weld wire, is contained by 
the tubular construction. This important 
field of energy is unaffected by any ex. 
terior conditions. 

300 ohms 

84% 
30 mc - .63 

60 mc - .93 
100 mc - 1.25 

200 mc - 1.82 

400 mc - 2.7 

500 mc - 3.0 
700 mc - 3.6 
900 mc - 4.2 

AMERICAN PHENOLIC CORPORATION 
1130 SOUTH 54TH AVENUE CHICAGO 50. ILLINOIS 
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scheduled to South America, Mon., Wed., Fri. 1730 -1830; 
to North America daily 2030 -2130, 2200 -2300; for Faroe 
Islands, Sun. only 0900 -1000; for Danish ships Mon., Wed., 
Fri., 1830 -1850, 2130 -2150, 2300 -2320, and Tue., Thur., Sat. 
1200 -1220. OZH4, 15.165, for Middle East, India, Burma, 
Malaya, Indonesia, Tue., Thur., Sat. 0900 -1000, for Danish 
ships same days 1000 -1020. OZH, 15.18, for Far East, Aus- 
tralia, New Zealand, Tue., Thur., Sat. 0400 -0500, for Dan- 
ish ships same days 0500 -0520; for Africa and Near East, 
Mon., Fri., 1200 -1300. Reports are sought. (Gade -Joer- 
gensen, Denmark) 

Dutch New Guinea -Radio Omroep Neuw Guinea, 7.126, 
Hollandia, lists schedule of 0430 -0700, Saturday also 2100- 
2300. ( Seheiner, N.J.) 

Ecuador -HCJB, 11.915, noted 2100 -2130 with religious 
program. (Simpson, Kans.) HC4AS, 4.203, Bolivar, "La 
Voz de las Caras," is noted signing off weekdays 2330. 
(Robbins, Ind.) 

El Salvador-YSASA, 11.95A, San Salvador, noted around 
1830. (Bellington, N.Y.) Gives medium -wave call of YSAS; 
heard by 0930 and goes past 1700. (Stark, Texas) YSDR, 
4.797, Santa Ana, noted with fair level signing off 2210. 
(Robbins, Ind.) 

Ethiopia -The schedule of Radio Addis Ababa, 15.040AV, 
appears to be rather irregular; has been heard signing on 
in English 1102; on another day had a missionary program 
in English when tuned 1032; is identifying more frequent- 
ly in English now, and some days has English news 1403A; 
sign -off varies. (Pearce, England) Was recently measured 
15.036, but varies. Noted parallel on 6.42, latter quite 
good from 1230 onwards. (Ridgeway, South Africa) QRA 
is Box 1364, Addis Ababa, Ethiopia. (N. Z. DX Times) 

Finland -01X2, 9.555, Helsinki, heard 2345 with Finnish 
news and music. (Sanderson, Australia) Noted on this 
channel opening 2200 with news. (Annala, Oregon) 

France -Paris noted signing on in French with "La 
Marseillaise" 0915 on 15.400 and 17.850. (Pearce, England) 
Paris is scheduled to Britain daily 0245 on 7.240, 6.145; 
1445 on 11.970; Sundays 0800 -0900 on 7.240. (Catch, Eng- 
land) 

Fr. Equatorial Africa -Radio Chad, Brazzaville, is noted 
on 15.596 at 0030 -0130; Radio A.E.F. is heard on 9.96, 
15.596, 6.024 at 1200 -1500. (Ridgeway, South Africa) 

Fr. Morocco -Radio Maroc, 6.006, Rabat, is fair to good 
level around 0200 -0300 with native session. (Saylor, Va.) 

Fr. West Africa -Radio Francaise Africa Occidental, 
9.560, Dakar, noted signing on in French after a march at 
0200, then in native African talks and music; noted on 
11.896 at 0230. (Pearce, England) The 11.896 outlet opens 
1400 with French programs; high level to 1800 closedown. 
(Ridgeway, South Africa) The 9.560 outlet is heard as 
early as 1530 to 1730 when closes with martial tune. 
(Levy, N.Y., Kary, Pa., others) 

Germany- Nordwestdeutscher Rundfunk, Hamburg, 
noted on 11.795 in parallel with 7.290 when tuned 0900, 
had choral concert from Hanover; was strong on 6.270 
with orchestral music when tuned 0345. Berlin, 7.150, 
Democratische Republic, noted 0115 with news in German, 
call 0121, then dance and light music. (Pearce, England) 

Greece -Kozani, 7.970, is heard in Sweden at 1335 with 
recorded music; CWQRM. (Malmo DX -aren, Sweden) La- 
rissa, 6.760, relays news in Greek from Radio Athens 
2330 -2340. Athens Forces Station, 6.330, noted with re- 
corded music 2357. (Kary, Pa.) Radio Athens, 7.300, heard 
with news 2300; on 9.607 with news (to North America) 
1935- 1950A. (Pelegri, N.Y.) 

Guatemala -Officials list TGN, 580 kc.; TGNA, 5.9525; 
TGNB, 9.668, and TGNC, 11.850; say "for our English 
short -wave broadcast we use only the call TGNA." (Fer- 
guson, N.C.) 

Hong- Kong -ZBW3, 9.525, noted 0430 with "Cantonese 
by Radio," then musical interlude. (Sanderson, Australia) 
Noted 0900 at good strength relaying BBC's "Radio News- 
reel." (Balbi, Calif.) 

India -Latest schedules received airmail from Delhi for 
All India Radio's External Services are -To East and 
Southeast Asia 1930 -2000, 11.850, 9.630; 2030 -2200, 17.740, 

15.160; 0600 -0815, 17.740, 15.190; 0830 -0945, 15.190, 11.780. 
(Continued on page 136) 
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Oscilloscopes 
(Continued from page 34) 

instruments falls within 60 kc. to 100 
kc. For most radio and TV service ap- 
plications it is seldom necessary to go 
beyond 30 kc. 

In order to work with any pattern 
presented on the screen, the pattern 
should be held stationary. With the 
"Range Frequency" control, it is pos- 
sible with some patience to adjust the 
frequency of the saw -tooth generator 
until it exactly equals (or is an exact 
multiple of) the frequency of the ap- . plied vertical signal. But, unless this 
control is constantly adjusted, the fre- 
quency of the saw -tooth generator 
will change (even if only a few cycles) 
and the pattern will drift. 

To keep the trace or pattern steady 
without constant adjustment of any 
control, a portion of the incoming sig- 
nal is fed to the saw -tooth generator 
and serves to lock the generator in. 
The "Sync" control enables the opera- 
tor to vary the amount of synchroniz- 
ing signal fed to the sweep oscillator. 
The optimum position for this control 
is at that point where the smallest 
amount of sync signal causes the pat- 
tern to become stationary. Thus, you start with the "Sync" control at zero 
and slowly turn it to the right (clock- 
wise) until the pattern locks -in. (It is important before using the "Sync" 
control to adjust the "Range Fre- 
quency" until the pattern is close to 
being stationary.) 

The three controls just described, 
and especially the "Sync" control, are 
to be used in conjunction with the 
"Function" switch situated just below 
them. The "Function" switch is a 
5- position switch which controls the 
power input and selects the desired 
horizontal deflection signal. The power 
is off in the "Off" position of the 
switch and is on in the remaining four 
positions. In addition, the switch makes 
the following connections in its 5 po- 
sitions: 

1. "Off" -Opens the circuit for the 
power input. 

Electronic Measurement Corp.'s Model 600. 

January, 1953 

ft - BOOST YOUR INCOME - 
AVE HUNDREDS of DOLLARS - hese TRANSVISION Instruments are real necessities -a "must" 

1 for your shop if you are not to throw good money away. 

Here's why: - 
1. TESTING -you can accurately test Cathode Ray Tubes. 
2. REACTIVATING -you can save many dim or worn out tubes by reactivation. 
3. SPARKING OUT ELECTRICAL LEAKAGE - many Cathode Ray Tubes develop 

electrical leakage. This can now be repaired. 

CRT TESTER- REACTIVATOR- SPARKER 
3 Instruments in 1, making a com- 
plete CRT testing and repair unit. 
Compact, dependable, profitable. 

It's a combination of the Transvision 
TESTER- REACTIVATOR plus A SPARKER in 
one handy instrument. It TESTS PIC- 
TURE TUBES- measures Cathode emis- 
sion, locates shorts between elements, 
locates high resistance shorts or leakage 
as high as 3 megohms. REACTIVATES 
DIM TUBES. SPARKS OUT 
ELECTRICAL LEAKAGE 
in picture tubes. $ 95 
Fully Guaranteed 34net 

r 
eklgt4, la, 

s.l.r. 
TPTIMUIFAC10ßSPARKER 

CRT TESTER-REACTIVATOR 
2 Instruments in 1. As a REACTIVATOR it renews brightness, sharpness, and detail of old dim CR Tubes, without removal of tube. It's also an accurate TESTER: Measures Cathode emission, locates shorts between elements, locates high resistance shorts or leakage as high as 3 megohms. 110V -60 cycles; wt. 3 lbs. Fully Guaranteed. 

CRT TESTER -SPARKER 
2 Instruments in 1. As a PICTURE TUBE SPARKER, it sparks out electrical leakage between elements. Saves many picture tubes and small tubes which would usu- ally be discarded. Cathode -grid leakage is an especially common occurrence. The Sparker also gives a rapid check of gas condition of the tube. 
As a TESTER it provides a variable 8,000- 
I í,000 D.C. supply -useful for analyzing 95 hard -to-solve deflection problems. Fully 
Guaranteed. net 

S1995 
net 

FIELD STRENGTH METER for better TV 
installations. 

Make more efficient, more profitable 'TV installations, and save half the work, with the Transvision Field Strength Meter. Especially good for fringe areas- measures field strength as low as 10 microvolts. A great buy 

$59 
at this low price. 
Model FSM -1, complete with tubes 

Order direct from TRANSVISION, INC., New Rochelle, N. Y. 

RUSH THIS COUPON' 
TRANSVISION, INC. Dept. RN.13S NEW ROCHELLE, N. Y. 
Please send 

S deposit enclosed; send C.O.D. in full enclosed; send prepaid. 
Name Address 

net 

87 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


GIANT BARGAINS 
BECAUSE SPECIALISTS AS 

WE'RE ACCESSORIES, EQUIPMENT 

in 
FOR 

TV 
ALL 

ANTENN 
LOCATIONS t 

M e_p 
^1. TV ANTENNA /Q1 

All Channel TV RECEPTION 
IN ALL DIRECTIONS 

Beam Selector 
Provides same pictures as rotating aerials t- 

g 4 limos an much. Electronically beams in all cost- 
mg 
cotions with full :10uá' rotation. You select direction 

with lllrectronic Beam Selector located at set. Model 
.SX 51111 stacked array Includes 18 1,1ttnsile a tom noon 
elements. Ì, set 0luue ti mStill,,. 

Universal l' - 
tor 

Mode aAX 39' Dirertr,n,ir 11-,.1.,11,.111 single..1710.35 

Rocket ALL CHANNEL 
CONICALS 

This sturdy. all.alo- 
mlnum contructed IV 

fantenna is designed 
or broad -hand recep- 

tion all chan- 
nels. plusFM, High 
Gain. 

ratio. I . All 
front 

han. 
Delft 2 -13. Unl Direc- 

t. Maximum signal ,aise ratio. For u with 
7_.151.3110 hm limes. 

to 
inception angl.Ne Com- 

plete with all hardware -less mast. 
S 3.95 

et 65 

Rocket 
DIRECTRONIC 
MOTORLESS 

TV ANTENNA 
360° Electrically 
Switched Beam 

No Motors 
AX -S99 D,. No Roof Orientation 
re tron,cas No Electric Power 

Shown. No Ghosts $1 v C,9j Flick of Sw Clean 
Picture 

itch 
Instantly 

Single Bay Array 
2 Bay Array with Tie Hods 

Fringe kA g4r rea 
Bay Array including 4 Bay 

18.95 

FREE 
With any order of Sin or more you will 

re- receive our Bocket 7 Fl. Interlock Line 
''.inn. Permits adjustment. testing, 

rem d. When. d'rdering. 
with 

ItM 
pm want this gift. Don't delay 

state 
ntmn- 

EXTRA FCOST 
ties are 

limited. 
Only oli, tu o a 

'///////7/ 

ROCKET 5 ELEMENT MAGI 
Excellent Pictures in Fringe Areas 

Designed for high gain 
w 

eel from l "ghosts and noise 
ue to directive pattern. 

Pr duces lear Sharp Pic. 
lures, î Heavy aluminum 

a is Include o ii 
f 181 

ie 
' dipole. !n reflector. , or. three directors. Strng 

polded 
insulator. Noa-sl ip ,nest clamp, Complete., 

re-assenhbied. less mast. 
Wan a 

oee- 
Channels 7 through 13 -$3.95 exact channel 

Channels 2. 3. or 4 
5sT.999 

s 
Channels 5 or O 

a :eáhon 
ae- 

Rocket 35-foot Mast Kit 
Economy mast kit contains 3 -10, seamless dualcoalei Il. OD n 

ests. 
u wraast. 300 feet of 0/211 gal - 

anlatd steel guy ie, and a erything Ise , etdtd 
including guy rings. ma sl ,n ectors, Insulators cable 
clamps, guy h,a,ks, Slid swivel mounting base. 

35 -Foot $ [95 25 -Foot 
$1195 Mast Kit J Mast Kit 

LOWEST PRICES ON 

ANTENNA ACCESSORIES 
Mast .,,..I Iii:il,-.. i :,iiei,.,1,;, , 

' 
,.1iSI.05 

Mast steel ,111ti1r,1.,1 le', I n I.D. ... 1.95 
alast l'eamtto,'s tor It.l" II.1,. , ast .S9 
Chimney Mount Complete with Straps. . 1.19 
Peak 11.sd Saddle !will lake up toil'a" 11.1,. 5.59 
LI66htInng ArrosloT\' .69 
Galvanlaedl Steel Guy tvire-li,2t 
Galvanized Steel Guy Wire _11 ,211 . .. I 

ac c 
ffl- 

Rocket Twin-lead-'f 2M stra nule,l ae ft. 
L'IIE--lype Tubular :t011 3 0 0 o Twin-Lead 

1le0' neL ... . . .. .. ... 4.9S 
Rocket Open Line Twin-Lead 1500, reeh. ... 20.95 
`fast Mtamhon Insulators 3" .I0 
'tmd-o0 Screw h,s0latora-3" .03 

Wall Bracket- 0" clearance 1.49 
Wall Bracket-1 2" clearance 2.49 

ALL PRICES F.011.. CLEVELAND, OHIO 
Do not r 

t 
nit More than complete purchase price ray 

ship) charges on receipt of goods. 25' i. deposit e 
C.O.D. orders. ujct Chan tout o[ ceSbe to ge W h 

guarantee. I_LI- Gt---- 

101 Delco Bldg. Cleveland 3, Ohio 

the 
Engineered 

Product 

extends useful life 
of older TV tubes! 
manufactured by 

fe Now® e 

V,I 
COMPANY 

Chicago 25Illiinnois 
Manufacturers 04 ilecg -onic Equipment Since 1928 
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(itjeffíli 
An extra hand for Radio 
and Television Technicians 

PRECISION VOLT.OHMMETER IN GUN FORM. 

ILLUMINATES AREA UNDER TEST. 

FLEXIBLE PROBE FOR REACHING TEST AREAS. 

METER READING AND TEST POINT 
VISIBLE IN ONE GLANCE. 

ALL WORK POSSIBLE WITH ONE HAND. 

-e TRIGGER RANGE SELECTOR 

Makes Service More Efficient 

Increases Profits Fully Guaranteed 

Ideal For 

"ITV TECHNICIANS 'MAINTENANCE TECHNICIANS 
**SOUND TECHNICIANS HAMS 

BROADCAST ENGINEERS **EXPERIMENTERS 

A.ilable at yew neun/ parts jobber 

Model IA 1,000 ohms /yell, 
Incled,n9 probe and roved lead - $32.75 

Model BB 20.000 ohms /eel,. 
inctodinq web. and groend lead $35.50 

JERSEY CITY TECHNICAL 
LABORATORY 

880 Bergen Ave. Jersey City 6, N. J. 

2. "Int. Sync" -A linear (or saw - 
tooth) sweep voltage is applied to the 
horizontal amplifier. At the same time, 
a portion of the "Vert. Input" signal 
is fed into the sweep oscillator through 
the "Sync" control. If the frequency 
of the applied (or "Vert. Input ") sig- 
nal is near sweep frequency, the pat- 
tern can be locked steady on the 
screen of the cathode -ray tube. 

3. "Line Sync" -The saw -tooth 
sweep voltage is still applied to the 
deflection plates through the horizon- 
tal amplifier. However, now, the syn- 
chronizing voltage is not taken from 
the incoming signal, but from the 60- 
cycle power line. The 60 -cycle voltage 
is injected into the sweep oscillator 
through the "Sync" control and there- 
fore locks the saw -tooth oscillator in 
sync with the line frequency. This is 
usable for applied signals having fre- 
quencies of 20, 30, 60, 120, and 180 
cycles, and for other subharmonics of 
60 cycles. 

4. "Ext. Sync" -The saw -tooth sweep 
voltage is still active. However, now, 
a synchronizing pulse can be obtained 
only from an external signal injected 
into the sweep circuit through the 
"Ext. Sync" terminal. The setting of 
the "Sync" control still determines 
how much of this sync pulse reaches 
the saw -tooth oscillator. 

5. "Horiz. Amp. " -In this position 
the saw -tooth voltage of the oscillo- 
scope's sweep generator is discon- 
nected from the horizontal amplifier 
and the beam is stationary at the 
center of the screen in a small, round 
spot. To obtain any horizontal deflec- 
tion of the beam, an external signal 
must be applied to the "Horiz. Input" 
terminal at the front of the oscillo- 
scope. This signal will be amplified 
by the horizontal amplifier and ap- 
plied to the horizontal deflection 
plates of the cathode -ray tube. 

The most frequent use that the TV 
technician will make of the "Horiz. 
Amp." position will be in TV or FM 
receiver alignment. Nearly all sweep 
signal generators supply their own 60- 
cycle deflection voltage for the oscillo- 
scope and this should be used in pref- 
erence to any 60 -cycle saw -tooth or 
sine -wave voltage the oscilloscope may 
be capable of supplying. (An exception 
to this occurs when the oscilloscope 
contains specific provision, in the form 
of a phasing control, enabling it to 
develop a properly phased pattern.) 

The "Function" switch is a con- 
venience that is not universally em- 
ployed. In a number of oscilloscopes, 
the turning on or off of the power is 
handled by a separate toggle switch. 
Another two -position switch might 
then govern whether the sync volt- 
ages are internally or externally ob- 
tained. Or, internal sync, external 
sync, and line sync might be combined 
in a three -position switch. There are a 
number of ways of handling this sit - 
uation and they vary from manufac- 
turer to manufacturer. 

On either side of the "Function" 
switch in Fig. 1 are the gain controls 
for the vertical and horizontal ampli- 
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taidThis IVewYeaR16Ht1 
BY GETTING YOUR EQUIPMENT FROM atif#4h tl4Ae 

THIS CLASS 
ROOM COULD 
STAND SOME 

NEW 
EQUIPMENT! 

'M GOING TO PUT 
COidiPly &it& ON MY 
BID LIST FOR MY 
NEW EQUIPMENT! 

LETS REQUISITION 
NEW TEST INSTRUMENTS 
TO MODERNIZE (j1 
THIS SHOP C 6 

SPECIFY eihdta tam 
ON YOUR REQUISITION. 

THEY KNOW THE SCORE 

ON THESE DEALS! 

HICKOK 
MODEL 539 -A 

Professional Laboratory 
type tube tester. 
Shpg. wt. 39 lbs. 

Net 
Oprnliy L 

ce 

$271.50 

Industries and schools everywhere are wisely turning to Walter Ashe 
for the answer to their new equipment needs. The reason is clear. At 
Walter Ashe stocks are complete - deliveries prompt -helpful service 
a habit, not an empty phrase. If you have used, factory -built test equip- 
ment, see us about a "Surprise" trade -in allowance. Wire, write, phone 
or use the handy coupon below. 

HICKOK 
MODEL 209 -A 
Electronic Volt -Ohm- 

Capacity-Milliammeter. 
Features large 9 inch meter. 

Shpg. wt. 25 lbs. 

Net ice 

Only $132.50 

RADIO CO. 
1125 PINE ST. ST. LOUIS 1 . MO. 

January. 1953 

HICKOK 
MODEL 288 -X 

Universal Crystal Controlled 
Signal generator. 
Shpg. wt. 40 lbs. 

Net price 
$18O Only 

All prices f. o. b. St. Louis 

Phone CHestnut 1125 

FREE CATALOG! 
Send for your 
copy today. 

WALTER ASHE RADIO CO. 
1125 Pine SI., SI. Louis I, Mo. 

Send complete information and price on 

May want to 

Mail 1953 Catalog 

Nome 

Address__ 

City 
L 

(indicote make and 

trade_ 
containing complete 

model) 

line of 

_ Ir -__ Zone 

R-1-53 

_ 

Ep.,ipment. 

.c 
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* Frequency Range -1.75 to 
260 MC. in 5 Bands 

* Adjustable Sensitivity Control 
* Wedge- shaped for Easy Ac- 

cess in Hard -to- get -at Places 
* Rust Proof Chassis, Sturdy 

Aluminum Case 
* Monitoring Jack and Diode 

Switch * Powered by 110 V. A.C. Line 

PRICE 

;4 _O 
net 

A HIGHLY USEFUL INSTRUMENT 

FOR THE 

Service Man Experimenter 

Lab. Technician Engineer Amateur 

The New B & W Model 600 Dip Meter pro. 
vides you with a convenient means of doing 
the job in a minimum of time with dependable 
accuracy. 
It is an extremely sensitive and reliable piece 

of test equipment having innumerable uses in 

the Ham Shack, Service Shop, Electronic Lab. 

oratory, or Production Plant. 

Armed with this versatile and indispensable 
instrument, you eliminate the guess -work dur. 
ing measurement of -tank circuit frequencies, 
antennas, feed line systems, porosities, and 
other pertinent tuned circuit characteristics, 
with speed and accuracy. 

The handy instruction manual furnished with 
each instrument covers full information on how 
to use the Model 600 as an Absorption Meter, 
Auxiliary Signal Generator, R. F. Signal Moni 
tor, and several special applications as well. 
See it at all leading electronic parts distribu 
tors throughout the U. S. A. and Canada; or 
write for descriptive bulletin. 

BARKER & WILLIAMSON,Inc. 
237 Fairfield Ave.,Upper Darby, Pa. 

90 

fiers and their function is indicated 
in Fig. 1. Just beneath the "Vert. 
Gain" control is the "Vert. Attenua- 
tor" switch. This is a voltage divider 
network which limits the amount of 
vertical input signal reaching the first 
vertical amplifier. There are four 
switch positions labeled: .5, 5, 50, and 
500 volts. These figures indicate the 
maximum value of input signal that 
should be applied with the switch in 
each position. Thus, with the attenua- 
tor switch in the .5 position, no signal 
having an amplitude greater than .5 
volt r.m.s. should be applied to the 
"Vert. Input" terminal (and ground). 
Excess voltage on any range may pro- 
duce a distorted pattern or may pos- 
sibly cause damage. On the other 
hand, setting the control pointer too 
high -say at 500 volts for an input 
voltage of 30 volts -will produce a 
pattern which is too small. In other 
words, do not set the control too high 
or too low. 

The "Vert. Attenuator" switch re- 
ceives the applied signal before the 
"Vert. Gain" control. Hence, the at- 
tenuator switch may be considered as 
a rough adjustment with the gain 
potentiometer as its vernier. 

The last remaining control on the 
front panel of this instrument (Fig. 
1) is the "Horiz. Sens." switch. This 
2- position switch is in series with the 
line from the "Horiz. Input" terminal 
to the horizontal amplifier. The "Horiz. 
Sens." is marked "High" for the closed 
switch position. At this setting the 
full signal is fed to the horizontal 
amplifier. The system is thus most 
sensitive with the switch in the "High" 
position and affords any applied sig- 
nal maximum amplification (pro- 
vided, of course, that the "Horiz. 
Gain" control is turned up, too). 

The "Horiz. Sens." switch is marked 
"Low" for the open position of the 
switch and a 12- megohm resistor is 
placed in series with the input to the 
"Horiz. Gain" control. 

These markings of "High" and 
"Low" can be very confusing since 
they refer to the sensitivity of the 
horizontal amplifier system and not to 
the applied voltages. Actually, strong 
voltages are applied to this system 

(Top right) General Electric's Type ST -2A 
5' scope. (Center) G -E's Model ST 2B S" 
unit. (Bottom right) The same company's 
Type ST -2C 5" model. (Below) G -E's YNA -4. 

s1 

with the switch in the "Low" position 
since with a strong voltage, less am- 
plification is required. On the other 
hand, with a weak applied signal, the 
"Horiz. Sens." switch would be set 
"High." 

Not all scopes possess attenuator 
controls. In some instruments the 
applied voltage goes directly to its re- 
spective amplifier. When using these 
instruments be careful not to apply 
too much voltage otherwise distortion 
and possible damage may occur. The 
safe maximum voltage that the oscil- 
loscope can handle will usually be 
stated in the instruction manual. If 
it is desired to view the waveform of 
high voltages, reduce them first to a 
suitable value by the use of a resistive 
network such as shown in Fig. 3. 

At the bottom of the oscilloscope 
in Fig. 1 there are six terminal posts 
through which connections are made 
to the instrument circuits. Two are 
for ground; the functions of the other 
posts are indicated in the illustration. 

Alternate Control Names 

The foregoing controls have all been 
part of one instrument. While other 
instruments have essentially the same 
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.0 

T U E S 
ALL TUBES are guar- 
anteed for one year , , 
individually boxed. Very 
BEST BRANDS available 
for immediate delivery! 

5 

FREE OFFER I 
lbs. of good usable radio service parts with every 

100 tubes ordered; a kit of assorted radio repair 
hardware free with every 50 tubes ordered! 

287 .89 6AT6_. 59 6CD6G 149 
2C34 . .60 6A55 90 6D6 78... 1.10 69c 
2E5 

. .89 6AU5GT. 89 608G 1 IS 69 217 879 .74 6A U6 59 6E5 69 
3614 .1 .19 6A V5GT 

59c 7 304 69 6AV6. .59 6F bGT.. .. 59c 
89 6F5GT 

- 59c / 3c 30561 1 08 68X4 .. .69 6(86 1 15 69 

.59 354 
614 6 40 6856 144 61567 .. ....59 

69 

6846 59 686G .79 616 .1 .04 
SV4G D8a7 6B8GT .1 

.1155 

617G .69 
15 

119 5Y3GT 
56115 

6BC5 69c 611667 1. 9 
95 504G 54 6817 79 6K7GT .69 

.119 523G. 81c 
680561 ..89 611867 ..69 
6816 .59 6L5G 95 

119 6A3 I IS 6815 69 616G 9 
69 6A7 121 6816 69 61.664 s10, W 

I 49 6L 7 69 Q,8 T 6Á84 69 681166 
69c 6N6GT 144,0 .69 8 6A87 115 6816 

69c 
6AC /CT 89c 68(7 ..98 6P5GT 

6867 79 6Q7GT .51 
6ÁG5 .. .69 68116 89 6R7GT .. 69 .59 6ÁG7 69 680661 85 6S4 59 

.88 6ÁN6 ... .140 68Q7 ... .1 19 6S7GT 1.15 
89 6Á85 89 6877 129 6S8GT 69 115 6Á66 1.08 6C4 59 65Á76T_. .69 
113 

6AQ5 69c 6C6GT 69c 6S MT 99 
6C 5 

6ÁQ6 tll 6186 115 6SF5 59 
89 6ÁR5 74 6C B6 69 6SFSGT .59 

Z/G .. 59c 
ASGT... 65 
AI 69 
83GT . 95 

C7C. 
BS 

: 

29c . 

E7 

NSGT . 59 
16GT 69 
U 69 

1A6_. 1.19 
LC5 

D5 
LES 
L114 
1.115 
N5GT 
P5GT 
QSGT 
R5 
S5 
74 
ua 
i15 

2A 
A1 
A. 

2A6 
IAi 
7N3 

6SG7 
6SH7 
6SH7GT 
6517 . 

6S17GT. 
65 KM 
6SL7GT 
6SNIGT 
6587 
6SO7GT 
6SRIGT 
65S7 
6T7G 
678 
6U5 
6U6GT 
6U7G 
6V3 
6VbGT 
6V8 
6WIGT 
6W6 
6X4 
6X5GT 
6Y6G 
621 81. 

7A4 
7A5 
7A6 
7A7 
7A8 
7134 

7B5 
786 

17I6 
ICI 

. 73 
73 

1 30 

.59 

.72 
1.15 

89 
69 

1.29 
.69 
.89 
59 

7C5 
7C6 
7C7 
7E6 
7E7 
717 
718 
767 
7117 
717 
7117 
717 
74 7 

7 1 

7R7 
757 
7V7 
IW7 
7X6 
7X7 
704 
714 
12A7 
12A8 
12A117 
12AL5 
12A76 
12A17 
12AU6 
12AU7 
12AV6 

..69 

..89 
1.17 
.69 
69 
69 

1 07 
69 

69c 
. 89 

1 07 
69 

1 07 
9 

69c 

89c 

TUBE KITS BEST PRICES 

59c 
.69 
.72 
69 
89 

73c 
73 

73c 
1 15 
.69 

115 
.54 
59 
89 
.69 
.65 
59 

12AV7 .. .89 
12AW6.. .95 
12AX4... .69 
12AX7_. .69 
128A6 . .59 
12BA7 69 
128E6 
1 59c 28F6 
128117 .69 

12C8 
12F5GT 
12116 
1215GT 
12K7GT 
12076T 
12SA7GT 
12SC7 
12SF5GT 
12SF7. 
12567 
125N7GT 
12S17GT. 
I6S17GT 
12SK76T 
12SL7GT 
12SN7GT 
12SQ7 
12S07GT 
12SR7GT 
1223 
IIA7 
14417 
1486 
1488 

MGT a 950 
1X2A ea 89c 
5U4G .59 
6AB1 .69 
6AU6 ea 59c 
6AY5GT .89 
6A X4 .69 
61366G .. ea. 149 
68K7 .. ea. 98c 
6817 

. .79c 

680661 ea. 85c 
61307 ea. 1.19 
61327 ea. 1.29 
6CD6G ea. 1.49 
688. ea. 89c 
6V3 . ea. 1.29 
6W6.. .69 
7117 . ea. 69c 

12ÁT7 ea. 89c 
12A117 ea. 65c 
124X4 . ea. .69 
45 Special ea. .29 
7017GT. ea. .89 
7158 ea. 7.75 
807 ea. 1.55 
866A /1616.ea. 1.49 

1 15 

65c 
.54 

69c 
69 

.89 

.69 

.69 
..59 

.69 

.69 

.99 

69c 
95 
89 
93 

89c 

14C5 
1407 
1417 
1418 
19866G 
1978 
20 . 

24A 
25ACSGT . 

2580667 
2516GT ... 

25W4GT 
2525 
25Z6GT 
321761 
26 
27 
35A5 
3585 
3515 
3516 
35W/ 
3584 
35/3 
35/4 

I 07 3525 
.98 35266 
89 35 51. 

1.30 36 
119 37 

89 38 
1 10 39 41 

69 11 . .72 
1 04 42 69 
115 03 

59 45 72c 
69 4525 _.. 69 

1.04 
.69 47 

46 
69c 

1.15 50A5 .89 

55 
.95 
79 1 0 
72 

88c 

59 5085 
.59 SOCS 69c 
99 5006G 1 04 

5016 69 
50X6 79 

5086 69 
7017. 

701767 89c 
59 7IA 87 

69c 
69 

ggl: 

ii . 69c 
7E 606 1.10 
eC 69 
83 145 
84 614. 72 
85 . 79 
11'L7 .1 40 
11'N7 89 
114P7 

- 1.40 
11723 59 
11726. ' 69 
7158..... . 7 75 
801 1.55 
813 

. 10.95 
866A/1616 1.49 
1294 _ _ 

29c 
1619 45 
1621 .29 
2050 2.00 
2051 115 
7193 87 
VT51 
VT52 29c 

3 Q4, 1T4. IRS, SSS. List Value $8.00. Tube Kit only. S1.98 354. 1T4. 165. 1R5. 
98 $1. 

List Value 57.80. 4 Tube Kit 098 1U4, 364, 15,5, IRS. List Value Si .98 57.80. Ml Four Tubes for 7 .lU 3V4, IRS. 155. 1T4. 
$1.98 List Value 57.80. All for ) `J 

11723, 1U5, 31/4. 1R5, 174. 
AC -DC Portable Kit. Ail for 7 ,7 12AT6, 12BA6, 1211E6, 35W4. SOBS. 

S2.59 S Tubes for 
50L6GT, 35Z5GT, 12SQ7GT, 1251(7G, 

S3.22 125A7G. 5 Tubes for. 

TV ANTENNAS 
8 Element Conical 

$at 95 only L 
10 Element conical ... rugged throughout only 53.95 Double bay array, with stacking bars 57.75 

4 Bay array, with harness and stacking bars S14.95 

NEW DAVIS SUPER -VISION 
TV ANTENNA 

Unbeatable for fringe area and DX- 
The only television antenna with a money-back guarantee. With the new Electronic Dipole 

, 
$ 1 

[195 mast t 7 
5- aluminum mast heavy gauge 1'4' diem. with interlocking d. Slip two sections together for a ten 

each 901 
Outdoor TV Antenna Special! 

Famous Make Folded Dipole Inline Antenna -no assembly necessary -elements snap in place with eed positive lock. At this low price, we cannot mention manufac- turer's name. ONLY 
Fringe Area DOUBLE "V" 

TV ANTENNA KIT 
High Gain. Best Pictures Possible . 

695 complete with 300 ohm line, Insulators, guy wire, hardware, full size antenna Complete 
with double length 9 ft. mast. 

$4" 

P. M. SPEAKERS 
12" COAXIAL PM SPEAKERS 
$12.95 ea. High Fidelity with high 
pass filter attached. 20 watt; 40- 
17500 cps. response; 8 ohm VC. 
Very best quality- NATIONAL 
BRANDS. Individually Packed. 

3" ea. 8" . ea. 53.23 
4 "... ea. 1.36 10 "... 

. ea. 5.10 
S ". ea. 1.59 12 "... ea. 6.54 
6" SPECIAL PR CE... ea. 51.59 

PREMIER 
T.V. RADIO SUPPLY 

Division of Continental Corp. 
3237 W. North Ave. Chicago 47, III. 

ARmitage 6 -5550 

TV PICTURE TUBES - 
Send us your duds COLLECT -up to 70 lbs. via Railway 

I 

Express Send dud shipments over 70 lbs. by truck. ONE FULL YEAR GUARANTEE All Types SIZE PRICE 1s SIZE PRICE 10 -Inch 510.95 
1 

16- Inch.. .516.95 12 -Inch 
. 13.95 17 -Inch . 17.95 14-Inch 14.95 19- Inch.... 

7 -Inch ... 15.95' 20 -Inch 
19.95 
20.95 15 -Inch ... 15.95 21- Inch... . 21.95 

PLUS 
YOUR 
DUD 

PLUS 
YOUR 
DUD 

MISCELLANEOUS BUYS 
I. F. TRANSFORMER 456 Kc. 19c 
PILOT LIGHTS, Type No. 47 
10 for 39c .... 100 for 52.95 
VOLUME CONTROLS with switch, 
2" shaft 1 meg, Y, meg, % meg .34c 
SINGLE ION TRAPS... ea. 15c 
OUTPUT TRANSFORMER - 

for 50L6 29c 
for 6V6 39c 

UNIVERSAL OUTPUT TRANS- 
FORMER, 12 watt 79c 

CHIMNEY MOUNT for TV ant. 98c 
WELLER SOLDER GUN .58.95 
3 SPEED G. I. CHANGER 24.95 
6 foot LINE CORD UL 10 for 51.95 
TV INTERLOCK CORDS ea. 49c 

RESISTOR KITS 
Insulated 1/2, 1 and 2 watt assortment 
of most used values, I.R.C. Ohmite, 
Stackpole, Speer, etc. 100 for $295 

300 OHM TWIN LEAD 
55 Mil 1,000 ft. .. Only $i095 
20 GAUGE, 80 MIL WEB.. 1000 ft. 516.95 

100 ft. 1.89 

TV SET SPECIALS! 
"FAMOUS NAME TELEVISION SETS "! 
Automatic Gain 
Control 
Saw Tooth AFC 
Standard Coil 
Tuner - adaptable 
to U H F 
Transformer -oper- 
ated throughout 

no selenium 
Rectifiers. 
All the exclusive 
features of most 
Mepeetn lly 

sets 
RT MA requirements Finished in luxurious mahogany Manufacturer Licensed under RCA Patents. 17' Table Model now only.. 5149.00 20' Table Model now only... 169.00 21' Table Model now only 179.00 Console Sets 520.00 additional. 

Limed Oak Finish 512.50 

21' TV CONVERSION KIT 
Consisting of rectangular 
tube, 70 DEGREE YOKE, 
Beautiful Mask and FLY- 
BACK TRANS- $395 
FORMER comp. 

20' TV CONVER- 
SION KIT, as 

$ 95 above, complete 

17" TV Conversion Kit, as $2395 above, complete . 

NEW ADDRESS ! 
CUSTOMERS! We have moved to much larger q ers. FREE ball point pen im- printed with our new address is available ... write for yours today! 

TERMS 20% DEPOSIT with order, bal- 
ance C.O.D. All shipments F.O.B. Chicago. Orders Less Than 55.00 51.00 Service Charge. 

Finest TV CHASSIS 
Complete with all tubes, includ- 
ing 17' RECTANGULAR PICTURE 
TUBE and SPEAKER.$ 

1 
^ 95O 

Complete with all tubes, includ- 
ing 20" rectangular picture tube 
and speaker. 

$ 1 4950 
Complete with all tubes Including 
21' rectangular picture tube and 
speaker, 

$15950 
INC Nationally Nationally Known 

manufacturer licensed der RCA patents permanent magnet 12" speaker all 
ideal for 

aligned 
areas 

perfectly 
works better than other receivers and where others can't ultra -sensitive fringe area tuner standard 90 -day guarantee on all tubes and parts lull band reception and output gated AGC.. finest automatic gain control COMPLETE . , . READY TO OPERATE 

re 

ANCHOR BOOSTERS 
Model ARC- 101 -100 529.10 Model ARC- 101 -75 22.05 
Model ARC -101 -100 is a two stage 
super high gain booster for the 
most difficult reception areas. 
Model ARC-101-75 a single stage 
booster designed to give uniform ponse on all channels. One knob _ 

January, 1953 
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2 GREAT BOOKS 
By Milton S. Kiver 

IF YOU SERVICE TV 

-YOU NEED THEM! 

"TV Servicing Short -Cuts 
Based on Actual Case Histories" 

shows you how to 
solve commonly 
recurring troubles 

the book that really 
teaches fast, expert 
service techniques 

This book describes a 
series of actual TV service 
case histories, each pre- 
senting a specific problem 
about a specific receiver. 
The symptoms of the 

trouble are described and then followed by a 
step -by -step explanation of how the service 
technician localized and tracked down the 
defect. Finally, there is a detailed discussion 
of how this particular trouble can be tracked 
down and solved in any TV set. The discus- 
sions which follow each case history are in- 
valuable -they explain how to apply the 
proper time -saving servicing techniques to 
any TV receiver. Here, in one volume, is the 
successful experience of experts -to make 
your service work easier, quicker, more prof- 
itable. Over 100 pages, 5% x 834", illustrated. 
Pays for itself on a single service job. 
ORDER TK -1. Only $1.50 

"HOW TO UNDERSTAND AND USE 

TV TEST INSTRUMENTS" 

shows you how to get 
the most from your 
test instruments 
Provides basic ex- 
planations of how 
each test instrument 
operates; describes 
functions of each con- 
trol and shows their 
proper adjustment to 

'- place the instrument 
in operation. Covers: Vacuum Tube Volt- 
meters, AM Signal Generators, Sweep Signal 
Generators, Oscilloscopes, Video Signal 
Generators, Field Intensity Meters, Voltage 
Calibrators. Describes each in detail; explains 
functions; tells proper use in actual servicing; 
shows how to avoid improper indications. 
Because this book gives you a clear, complete 
understanding of your test instruments, you 
get more out of them, save time, and add to 
your earning power. Over 175 pages, 8.)A x11", 
illustrated. 
ORDER TN -1. Only $3.00 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or 
write direct to Howard W. Sams & Co., Inc. 

2203 East 46th Street, Indianapolis 5, Ind. 

My (check) (money order) for S 

enclosed. Send the following books: 

TK -1 ($1.50) D TN -1 (53.00) 

Name 

Address 

City Zone.... State J 
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controls, not all of them use the same 
names. Thus, "Range Frequency" of 
Fig. 1 is also known as "Fine Fre- 
quency," "Frequency Vernier" or just 
plain "Vernier." Alternate names for 
this and other controls are listed in 
Table 2. This is often a big stumbling 
block to the novice and it would help 
him considerably if the industry 
agreed on a standard name for each 
control. 

Other Controls 

In addition to the foregoing there 
are other controls (and their circuits) 
which broaden the application of the 
oscilloscope. The more important of 
these are listed below, together with 
a brief description of what they do. 

1. Phasing Controls. This control, 
generally designated as "60 C Phas- 
ing" or "Horizontal Phasing," is 
brought into play when the oscillo- 
scope is employed in conjunction with 
a sweep frequency generator. The 
sweep generator feeds its signal into 
one end of the system and the circuit 
response pattern is developed on the 
screen of an oscilloscope placed at the 
other end of the system. 

In order that the observed response 
curve have a linear frequency base, 
it is necessary that the beam move 
in step with the changing frequency 
in the generator. Since the sweep oscil- 
lator is driven by a 60 -cycle a.c. volt- 
age, horizontal beam deflection should 
follow suit. To accomplish this, the 
horizontal input is switched away from 
its internal saw -tooth oscillator and 
a 60 -cycle sine wave voltage is sub- 
stituted. Ordinarily, the sweep gen- 
erator will supply this voltage. How- 
ever, some oscilloscopes have a spe- 
cial circuit for supplying their own. 

Besides the a.c. voltage, some means 
must be available for bringing the 
beam in phase with the a.c. driving 
voltage used to sweep the frequencies 
back and forth. For this, a phasing 
network is employed. One of the ele- 
ments of the network (a resistor 
usually) is made variable and this 
becomes the "Phasing" control. It is 
adjusted until a single response curve 
is visible on the scope screen. 

2. Vertical Polarity Reversing 
Switch. This is usually a two -position 
switch marked "Normal" and "Re- 
verse." When the switch is moved from 
one position to the other, the pattern 
on the screen is flipped over or reversed 

Table 2. Alternate 
mon abbreviations. 

1 

9MEG 
A VOLTAGE 

UNDER 

OBSERVATION 

IMEG 

t 
TO SCOPE 

INPUT 

w 

Fig. 3. Voltage divider which can be used 
when the applied voltage is too high. 

'"Vi- 
IA) le) 

Fig. 4. Patterns for "Normal" (A) and 
"Reverse" (B) settings of polarity switch. 

in the vertical direction. Thus, if the 
pattern appears as shown in Fig. 4A 
when the switch is in one position, it 
will appear as shown in Fig. 4B when 
the switch is turned to the other posi- 
tion. This is a useful device for inter- 
preting TV video i.f. and sync or sweep 
waveforms, especially when the manu- 
facturer's manual shows the pattern 
in one position and your scope shows 
it in the opposite position. 

Reverse pattern on the screen is a 
source of confusion to many techni- 
cians. Why, for example, should the 
manufacturer's bulletin show the pat- 
tern pointing up when your scope has 
it pointing down? Does it mean that 
your equipment is hooked up wrong 
or does it indicate a defective circuit ? 

Actually, the answer is neither one. 
The polarity of the signal at various 
points in a television receiver is im- 
portant and in general the manufac- 
turer attempts to show the signal as 
it should be at each specific point. 
Now, this same signal, fed to your 
scope, may come out (at the screen) 
right side up or upside down, depend- 
ing upon whether your scope has an 
even or an odd number of stages in 
its vertical amplifier system. Any 
voltage passing through an amplifier 
is reversed in phase by 180 °. There- 
fore, if the signal shown in Fig. 4A 
is fed into the grid of an amplifier, it 
will appear at the plate as shown in 
Fig. 4B. Pass this second signal 
through one more stage and lo and 
behold, it is rightside up again. 

As a general rule, two or any even 
number of stages will produce a sig- 

names frequently used for various oscilloscope controls. Corn- 

such as "Vert." for "Vertical," have been omitted from listing. 

NAME OF CONTROL 

Vertical Centering 
Horizontal Centering 
Vertical Gain 
Horizontal Gain 
Sync 

60 -Cycle Phasing 
Horizontal Attenuator 
Vertical Attenuator 
Fine Frequency 
Sweep Frequency 

ALTERNATE NAMES 

Vertical Position, V Center, Y Position 
Horizontal Position, H Center. X Position 
V Gain, V Vernier, Y Amplitude. Vertical Amplifier 
H Gain. H Vernier. X Amplitude, Horizontal Amplifier 
Sync Amp., Sync Lock, Locking. Sync Signal. Sync Gain, 

Sync Control 
Horizontal Phasing, Phase 
Horizontal Sensitivity, Horizontal Input Control 
Vertical Sensitivity, Vertical Input Control 
Frequency Vernier, Vernier. Sweep Vernier. Ronge Frequency 

Sweep, Sweep Range Coarse Frequency. Steps. Saw -Tooth 

Sweep Frequency Range 
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Investigate this professional school 
whose graduates are wanted, well paid and 

respected by the entire electronics industry 
An open letter to young men 
of ambition from a pioneer 

in the field of radio -TV education 

E. H. RIETZKE, Founder and President of 
CAPITOL RADIO ENGINEERING INSTITUTE 

IF YOU HAD TRAVELED With me on my 
recent trip across the United States 

and Canada, you would have seen with 
me the proud, grateful, earnest faces of 
CREI graduates and students. Proud that 
they had converted ambition into suc- 
cess. Grateful for what CREI had given 
them. Earnest in their plea to you to 
study for success. 

Personnel Directors and Chief Engi- 
neers thanked me for personnel we had 
sent them -and bombarded me with 
requests for more. 

I received the same reaction in every 
electronics installation, TV and radio 
station and factory I visited. I was 
proud that the professional school 
which I founded could point to such a 
fine record of accomplishment. 

But I realized that our job has just 
begun. The growth of the electronics 
industry thus far is just a trickle com- 
pared to the future. 

There are already I I I television sta- 
tions. The FCC, by its "unfreezing" 
action, makes way for 2000 more 
stations. Over 18,000,000 TV sets are 
in use -that is 5,000,000 more than 
experts predicted there would be in 
1954. There are over 100,000,000 radios 
in operation -in 95% of America's 
homes -and served by over 2500 radio 
stations. 

Billions in electronics contracts have 
been awarded in the defense build -up. 
By 1960, it is estimated that the radio - 
electronics industry should do no less 
than $10,000,000,000 per year, not 
counting military orders. 

This is but a fraction of the picture of 
expansion. 

There is already a gaping shortage of 
trained men to accept the thousands of 
openings in development, research, de- 
sign, production, testing, inspection, 
manufacture, broadcasting, telecasting 
and servicing. The best jobs, the highest 
rewards, the posts of leadership are 
going to the trained men. And the 
better the training -the better the 
results. 

January, 1953 

If you are a beginner, CREI is not the 
school for you. There are other schools 
equipped to do much more for you. In 
a year or two, they can bring you to the 
point where you can profitably enroll 
at CREI. 

If, however, you are a graduate of 
one of these other schools -or if you 
have been gainfully employed in the 
Radio -TV- Electronics industry for one 
year, or more, CREI can help change 
your life. 

I founded CREI more than 25 years 
ago to provide professional level ad- 
vanced training for men in the field. 
98% of all our students were employed 
in electronics at the time they enrolled. 

I can safely say that we have more 
contracts with leading companies for 
group training -than all other radio 
educational institutions combined. Let 
me mention just a few: United Air Lines, 

C REI resident instrucion 
offered In Wash_ D. C. 
VETERANS'. N discharged 
alter Juno 27, 1950, shwa 
last lined coupon for info,. 
motion about new C. I. 8411. 

Columbia Broadcasting System, Cana- 
dian Broadcasting Corporation, Trans- 
Canada Air Lines, Bendix Products 
Division, All- American Cables & Radio, 
Inc., RCA -Victor Division, the Mach - 
lett Laboratories -all have chosen CREI 
technical courses for group training of 
their own electronic personnel. 

In CREI'S Home Study Course you 
will receive authentic and complete 
courses, prepared by recognized experts, 
in a practical, easily- understood manner. 
You will learn under the supervision of 
a staff instructor. Your work will be 
graded by your instructor, not by 
machine. Return letters will indicate 
where you can improve. Your CREI 
diploma will be your key to success. 

CREI'S home study courses, and resi- 
dence school, are accredited by the 
Engineers' Council for Professional 
Development. 

The best way to find out about CREI 
is the way I am now going to suggest. 
Talk to your supervisor, to the chief 
engineer of your local radio or tele- 
vision stations, to CREI graduates, to the 
officials of any radio school- anywhere. 
I, with every member of the distin- 
guished CREI faculty, am ready to stand 
on whatever answer they give you. 

We have prepared a booklet called 
"Your Future in the New World of 
Electronics." In it you can find the 
breath -taking future of the industry, 
translated into your future. It contains 
an outline of the CREI curriculum that 
can transform your life from one of 
placid, plodding, ordinariness -to a full, 
happy, successful life of leadership in 
the fastest growing industry in the 
world. 

Having expressed my pride in the 
past of the educational system and in- 
stitution I represent, I make this pledge: 

Wherever there is a man of 
ambition, I want to help him 
achieve the highest of which he 
is capable -in the glamorous, 
rewarding world of Electronics. 

May I hear from you soon? 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept.111E, 3224 16th St. N.W., Washington 10, D. C. 

Send booklet "Your future In the New World of Electronics' and course outline. 

CHECK 
FIELD OF 
GREATEST 
INTEREST 

Practical Radio Engineering Aeronautical Radio Engineering 
Broadcast Radio Engineering (AM, FM, TV) 
Practical Television Engineering 
TV, FM 8 Advanced AM Servicing 

Nome 

Street 

City Zone.... State 

Check Residence School Veteran 
J 
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NOWat Newark RECORDING ATLOWICOST! 

THE New PENTRON TAPE RECORDER 

i1á! 2 Ways 
OR 
FOR CUSTOM 

AS A PORTABLE TRECORDER 

Available of last . o high fidelity recorder for the audio connoisseur, 

unbelievably low priced. Ideal os well for home, school. church or com- 

mercial use. 

1 - FOR CUSTOM INSTALLATION 
MNeI 11.3M Term Mechanism. 2 Speeds: 3.75" and 7.5" per sec- 

ond. 2 hours record- playback time. Super rewind -forward speeds - 
1200' in 40 seconds. Separate record -erase heads -removable pole. 

single or dual track. Flutter: -0.3% at 7.5 "-0.5% at 3.75 ". S'. %S 
74801. Wt., 101/2 lbs. NET 

Model PRE7 Pre-Amp. Push -pull supersonic bias -erase. Magic eye 

record level indicator. 5 Tubes. Exclusive oscillator circuit. . Fre- 
quency response: ± 3 db, SO to 11,500 cps at 7.5"; 
6500 cps at 3.75 ". Outputs: amplifier and headphones. Inputs: 

radio, phono and mike. á'v75 
74E124. Wt., 8 lbs. NET... 

2 - FOR PORTABLE USE 
Model MC. Complete Portable Unit. Consists of tape mechanism 

reel 
pre-amp 

tape and take -up reel Less amplifier; 
case. 

r se with your 
home music system or radio. l 14.50 
748825. Wt.. 25 lbs. NET _..._.. .. 

ALSO AVAILABLE 
Model 9T3C. Complete Portable Tape Recorder. With built -in ampli- 

fier and speaker (See Catalog No. 55). 

Model ". 
PMC 

PeeQí Out! NEWARK'S New CATALOG No. 55 

796 Pages of the Latest Releases in Radio, TV, 

Industrial Electronics and High Fidelity. FREE! 

EWARK 
ELECTRIC COMPANY 

Easy, fast 

way to cut 

"Key" and 41D" 

openings 4. 
in chassis 

...with new GREENLEE 

Radio Chassis Punches 
Now, in 1;i 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 

Ne.739 "Key "Punch square openings. Greenlee 
Tool Co., 188i Columbia 

rr 
1 

Ave., Rockford, Illinois 

ERE LEE 
No. 733 "D" Punch 

94 

Department R -13 

223 W. MADISON STREET 

CHICAGO 6. ILLINOIS 

Plllltlrllf (lN SALES 
417 N. Foothill Blvd. SY camore 2 -4131 

Pasadena 8, Calif. RY an 1 -6751 

FREE 24 PAGE WINTER 
SURPLUS SALES CATALOG 

WANTED new or clean used electronic surplus. 
Please state exact description of the condition 
and details of modification. Include lowest 

price in first letter. 

L51 & Ill' -221 Frequency Meter iclth 
cal. Iwak. crystal, and tidies Exc. $ 99.5 

TS -352/U Weston Test Set 
Now Esi'. PUR TS- 140.1 -I' 

.fanal Generator tan.\ Like new PUR 
Million Signals's, Radio & 7'y Like new PUR 
Impedance Bridge 030A Genial Ila,lin. Like 

PUR UR 

Dumont 208 senor Ex'. PUR 
TS -140 /1'I' X -Band sham' (lencra- 

Exc. PUR' for 
TS- 34 /.\l' Portable O eillroc,an. [:se. 350.00 

TS -12 Test Set fur S -ltand Box 1 & 2 F:xr. PUR rmnplelo 

Irai lest Packard 
Frequency 

'TV 51. Like Neu 185.0 

Signal Generator 51181. 804 8 -1311 Me. Exc. PUR 
Simpson (tenement'. New 275.00 
urlt Floor model l lseillosc'upe 7" tithe 

PU R RI'.\ mfg. PUN. .t PR -4 Searrb Receiver 
Taring ['nits for APR-4 Receü er PUR 

11C-31S. It(' -312. PIC -342 ltecri' ers 
-ISr, PUR `l'S 

.'l'It -284 Fields Sit Esc. PUR' 
APS4.% or II l-xe. PUR 

.\l'll -5.\ Ess- PUR 
sf'It -543 Itadai Ti aller PU R 

Type I2ii.\ Test Set 130 -210 rile. 
PUR Boonton Radio Cry . 

Antenna AT IM /AI'N NOV 17.54 

AntOUtat le Pilot Inverter 
Type UA Input 28\'1 N'. í' 12 autos. 
Output 115\'., 3 phase. 41111 Ups. 

Exc. 80.00 115\-A. 
T -17 Nand Microphone wills cord and 

l' PExc. 4.50 I. -rig 
11S -23 $nil ohm. Used $2.95 Nesr 5.95 

IIS -13 81100 01111. Used 1.75 New 2.25 

11S.::3 nun ohm. I'sed 3.50 New 6.95 

1IS -::8 nun nhln. Used 1.75 New 2.25 R l'ItI14: norm re nest. 
NOTE: One of the largest and most complete elec- 
tronic s rplus stocks in the country. We liane thou. 
sands of tubes. capacitors. plugs. Recess ries. ono.- na. 

miners- receivers. test e luipment. etc. Send us your 
requirements. 
TERMS: Prices F.O.B. Pasadena. California. 25,5, 
on 
Tax. Prices s rices uhlect 

orders. 
to change Without 1 

Sales 
notice. 

Precise Development Corp.'s Model 300 os- 

cilloscope incorporates such features as 

7" tube, sweep magnifier, complete push - 
pull vertical from input through output, 
blanking amplifier, internal square -wave 
calibrator, gated output with cathode fol- 
lower, reversible polarity, driven and 
non -driven sweep, astigmatism circuit. and 
illuminated scale, to mention lust a few. 

nal at the output which has the same 
phase (approximately) as the input 
signal. By the same token, pass a 
signal through one or any odd num- 
ber of amplifiers and its phase will be 
reversed. 

3. Intensity Modulation. This is a 
binding post on the front panel which 
is electrically connected to the grid 
(or cathode) of the cathode -ray tube. 
Its purpose is to permit a voltage to 
be applied to the cathode -ray tube so 
that portions of the trace may be 
made brighter or darker, as the case 
may be. This process of varying the 
beam intensity is known as intensity 
modulation and many oscilloscopes 
contain some provision for achieving 
it. Ordinarily the television technician 
has little need for this facility; how- 
ever, it is employed in using the oscil- 
loscope for frequency comparisons. 

An application that several oscillo- 
scopes have made of intensity modu- 
lation that can be of use to the tele- 
vision technician is the addition of a 
control known as the "Blanking Phase" 
control. This control, when turned 
from its "Off" position, applies a sine 
wave of voltage to the control grid of 
the cathode -ray tube. This has the 
effect of intensifying the trace during 
a portion of the sine wave cycle and 
of blanking it out during its most 
negative portion. The most useful ap- 
plication of this function is the elimi- 
nation of one of the dual patterns ob- 
tained in the sweep alignment of TV 
and FM 'receivers. The 60 -cycle sine 
wave applied to the grid of the CRT 
is so phased, by means of the "Blank- 
ing Phase" control, that when the sec- 
ond pattern should be traced out, the 
beam is blanked out. This results in 
one pattern, which is much easier to 
work with. 

In working with oscilloscopes or in 

reading the instruction manuals that 
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accompany them. it will be found that 
the horizontal input terminals are 
sometimes called the "X" axis. This 
terminology was borrowed from math- 
ematics where it is customary to refer 
to all horizontal axes as "X" axes. By 
the same token, the vertical input 
terminals are referred to as the "Y" 
axis. And, to complete the analogy, 
the intensity modulation terminal is 
known as the "Z" axis. 

4. Self -Measurement of Peak -to- 
Peak Voltages. In servicing a televi- 
sion receiver, it is important not only 
to observe whether the wave possesses 
the proper shape but frequently also 
whether its amplitude is correct. The 
latter is especially critical in hori- 
zontal and vertical sweep systems. In- 
clusion of some means for measuring 
the peak -to -peak values of a wave is 
becoming increasingly popular in oscil- 
loscopes. In its simplest form the 
manufacturer provides a terminal on 
the front panel which is internally 
connected to one of the windings of 
the power transformer. Usually this 
is the 6.3 -volt winding. When this 
voltage is connected to the vertical 
input terminal, by means of a short 
jumper, the sine wave produced on the 
screen has a peak -to -peak value of 
17.64 volts. This is because 6.3 is the 
r.m.s. value. When this is multiplied 
by 2.8 it becomes peak -to -peak. 

For convenience, the height of the 
17.64 -volt wave is adjusted (by means 
of the vertical gain control) until it 
occupies one inch vertically on a ruled 
screen mask. Then the reference volt- 
age is removed and the unknown volt- 
age applied in its place to the vertical 
input terminal. The height of this 
wave is then compared to the height 
of the 17.64 -volt wave and by means 
of a simple proportion, its peak -to- 
peak value is determined. 

Reference voltage values of 1 volt, 
3 volts, and 10 volts are also popular 
in place of 6.3 volts. Sometimes the 
values are given as r.m.s. and some- 
times as peak -to -peak. If in doubt 
check the instruction manual before 
using. 

Other oscilloscopes have more elab- 
orate measuring systems, some using 
a selector switch with a series of dif- 
ferent voltages available and some 
going so far as to include a voltmeter 
on the front panel. Generally, the 
more reference voltages there are, the 
more accurate the measurement of the unknown voltage. 

When a scope does not contain pro- 
vision for the self measurement of 
peak -to -peak voltages, there are volt- 
age calibrators available. These are 
instruments providing reference volt- 
ages which are first placed on the 
scope screen to calibrate the instru- 
ment and then removed while the un- 
known voltage is exhibited on the 
screen. Since these units are specifi- 
cally designed for this purpose, they are frequently simpler to use than the scope system. 

5. Probes. Television receivers con- 
tain many circuits in which only r.f. signals are present. If it is desired to 
January, 1953 

Patent. AUnitrd For In U.S. And Prineinel Furelin countries Throur,toul World 
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NOW. Assemble Your Own 
Connectors . . . When You Want Them .. . 
the Way You Want Them, with ELCO'S New 

connector 

Kit From America's quality 
manufacturer of sockets, 
shields and connectors 
comes this sensational 

new Varicon -Connector Kit, containing all parts needed 
(at the time needed) for almost any type connector, 
with any number of circuits! And ... variations in arrangement 
of contacts at time of assembly makes possible the use of 
more than one connector, with the same number of contacts, 
but with different polarity! The %'aricon- Connector System is entirely new, too! Identical male and female components; 
only 4 basic parts; high current and high voltage rating; 
low resistance, low capacitance! Your finished assemblies will 
be precision connectors of high quality, appearance, practicability 
and versatility! Connectors are available in general 
purpose black phenolic; low -loss mica phenolic, natural; alkyd, natural; or urea, in colors. Moderate price. 
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the TURNTABLE with the I 

HYSTERESIS MOTOR 
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REK-O-KUT 
Model T -12H 

and T -43H 

. the only dual speed, 12" 

turntables that meet the standards 
for speed regulation and wow 
content specified by the National 
Association of Broadcasters ... and 
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ULTRA HIGH FIDELITY Amplifiers 
and Speaker Systems. 
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T -43H 331/1 aid 45 RPM $119.95 

ACCESSORIES: 

T -107A. " 
A 
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REK-O-KUT CO. 
38 -05 Queens Blvd.. Long Island City. N. Y. 

observe the signal waveforms in these 
circuits, then an r.f. probe must be 
employed between the scope and the 
receiver. The probe contains a ger- 
manium crystal or a miniature diode 
which detects the received signal and 
then applies the low- frequency modu- 
lation of the signal to the vertical 
input terminals of the scope for screen 
presentation. 

A second type of probe which is 
finding increasing favor is the low - 
capacity probe. This probe permits 
the proper observation of waveforms 
in circuits that are capacity sensitive 
and where use of normal test leads 
would result in a distorted pattern on 
the screen. 

Both probes are auxiliary pieces of 
equipment and are usually not in- 
cluded with the price listed for the 
oscilloscopes in Table 1. However, they 
do serve useful purposes and are rec- 
ommended. When purchasing these 
units, obtain those specifically designed 
for your instrument. This is especial- 
ly important in the case of the low - 
capacity probe. 

Bandpass vs. Sensitivity 

The function of the vertical ampli- 
fiers in an oscilloscope is to amplify 
applied signals in order that they may 
be sufficiently powerful by the time 
they reach the deflection plates to 
produce a sizable pattern on the 
screen. The greater the amplification 
available in this system, the smaller 
the input signal needed to produce a 
given vertical deflection. In other 
words, the oscilloscope becomes more 
sensitive as a measuring device. 

Of importance, too, in the vertical 
system is its bandpass or its ability to 
amplify a range of frequencies. The 
signals whose waveshapes are por- 
trayed on the oscilloscope screen are 
those found in television receivers, 
i.e., square waves, saw -tooth waves, 
and video signals, to mention the more 
common ones. Each of these waves 
contain a number of frequencies and 
to accurately depict their waveshapes, 
every frequency contained in the wave 
should be passed by the vertical am- 
plifier system. For accurate television 
signal observation, this can mean a 
4 -mc. (or more) bandpass. 

The objectives, then, in designing an 
amplifier for use in the vertical sys- 
tem of an oscilloscope are wide band - 
pass and high amplification. Unfor- 
tunately, for any given circuit, band- 
width X gain is a constant which 
means that if we increase the band - 
pass by a certain amount, we decrease 
its gain by the same factor. Thus, 
one works against the other and if we 

desire a wide bandpass, we must make 
up for the resultant gain reduction by 
adding more amplifier stages. This, 
in turn, raises the cost of the instru- 
ment. 

Most manufacturers of moderately 
priced equipment resolve this conflict 
by designing the vertical system am- 
plifiers to possess a nominal band - 
pass (top limit from 250,000 cycles to 
1,000,000 cycles). A few manufactur- 
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II UHF -VHF Signal Testing is 
QUICK, EASY with... 

A. C. Cossor Ltd., parent company of Beam 
Instruments Corporation of New York, offers 
the Model 1039B for the American market. 

crs give the instrument user a choice 
between high sensitivity and wide 
bandpass by providing a suitable 
switching arrangement. This, for ex- 
ample, is true of the Jackson Model 
CRO -2 oscilloscope. The "Vertical In- 
put" control has three positions where 
the vertical system possesses a wide 
handpass (response uniform within 
l0',; from 20 cycles to 4.5 mc.) with 
a fair amount of gain and three posi- 
tions where the bandpass is reduced 
(uniform within 1(Y; to 100 kc.), but 
the gain is up. For each of these po- 
sitions, attenuation ratios of 100:1, 
10:1, and 1:1 are available. 

In the Triplett oscilloscope, there is 
a switch at the rear by means of which 
the bandwidth of the vertical system 
can be widened from its normal value 
of 2 mc. to a special value of 4 mc. 
However, in the 4 mc. position, the 
system gain k cut in half. 

This matter of bandpass is a source 
of confusion to many technicians. Just 
how wide should the vertical system 
bandpass be for suitable application 
to TV receiver servicing? The answer 
to this can he found by analyzing 
where (and how) the oscilloscope is 
employed. Broadly speaking. the scope 
is used in conjunction with a sweep 
generator to depict the response curve 
of a circuit or it is used for servicing 
to show whether or not a signal is 
present at a certain point in a circuit 
and, if so. what its shape is. 

Oscilloscope use with a sweep gen- 
erator requires that it be capable of 
depicting a waveform having a repe- 
tition frequency of 60 cycles -this 
being the rate at which the response 
pattern is swept out. Hence, the ver- 
tical system handpass should extend 
down below 60 cycles, preferably 30 
cycles or less. The lower this limit, 
the more linear the response will be 
at 60 cycles. 

For servicing. the oscilloscope finds 
its greatest application in checking 
voltage waveforms in stages located 
beyond the video second detector. 
These include the video amplifiers, 
sync separator stages, and the vertical 
and horizontal sweep systems. In all 
but the video amplifier stages, the fun- 
damental frcorioncies are low (either 
January, 1952 

THE NEW 
HEAVY DUTY 
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EREC -TOWER 

TEST SIGNALS UP TO 80 FT. 
EREC-TOWER - and only EREC -TOWER -goes 
up a full 80 feet. You test signal 
strength anywhere along the way up ... 
determine just exactly how high the 
permanent antenna must be! 

ER ER $ / 
Use the EREC -TOWER as a gin pole to raise 
permanent antenna towers. With an 
EREC- TOWER, for example, two men can erect 
a 100 -foot Alprodco Tower in less 
than two hours. You save time, money, 
labor on every job! 

DEMONSTRATE TV SETS P 
EREC -TOWER helps you demonstrate sets quickly, 
anywhere. Here's the ideal way to show 
razor -sharp pictures to your fringe area prospects ... 
right in their own homes. EREC -TOWER is a 
real sales closer! 

BETTER BUILT 
FRECTOWER is constructed of 
lifetime aircraft aluminum. Each leg 
and track (see opposite illustration) is 
extruded in one solid 24 -foot 
length ... will not buckle, crack, 
stick or rust. 

HEAVY EXTRUDED 
ONE -PIECE ALUMINUM 
TRACKS 

FREE! WRITE TODAY for full information and 
literature on the Alprodco EREC -TOWER as well 
as Alprodco Aluminum TV -FM -AM Towers. 

p .44.r--n Iaww 

302 E. MAIN ST, KEMPTON, INDIANA 
MINERAL WELLS, TEXAS DUBLIN, GEORGIA 

Dealer 
Net Price 

(For Tower) 
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gets 

the famous 
RAY -SCOPE 

antenna 
exceptional high gain in fringe areas! 

The Famous RAY -SCOPE List Price $55.00 

It's the most talked-about TV antenna, expressly 

designed for extreme fringe areas with exceptionally 
high gain on all channels. Completely reassembled, 

light in weight, life -long construction. For power plus, 

it's RAY -SCOPE! 

Inquire About Our All Channel 
RAY -SCOPE UHF 14 -83 

Don't Delay -See RAY -SCOPE Today 

Write For Catalog and Price List 

Manufactured Only By 

The DI -CO TV & PLASTIC CO., Inc. 

Milford, Connecticut 

Territories Available For Reps. and Jobbers 

The Famous RAY -SCOPE "400" List Price $20.50 

THIS IS IT! Just flip out elements and tighten wingnuts. 

The ultimate in pre -assembled conicals. Acclaimed 

the supreme leader in its geld. Highest gain in fringe 

areas, solid aluminum costing front and rear element 

brackets, seamless tubing thruout with all- weather 

inserts. Solid aluminum stacking bars, parts easily 

replaced and absolutely no loose hardware. 
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ALVARADIO SUPPLY CO.. Division R-5 
9665 Melrose Ave. 

OLYmpia 2159 
Angeles 29. Calif. 

PAY LESS FOR TUBES 
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1H5GT 
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SU4G 
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.42 
.38 

performance- 
N.Y.C. I 

6455 S .50 
64T6 .38 
6AU6 .43 
64V6 .38 
6646 .96 
6646 .45 
6B47 .60 
6BC5 .53 
6BDSGT .89 
66E6 .47 
66F5 .60 
66G6 1.34 
6866 .57 
6816 .48 
6BK7 .85 
6617 .83 
61306 .89 
6607 .85 
6C4 .34 
6086 .53 
6CD6 1.85 
6F6GT .45 
6F8G .93 
666G7 .49 
6JSGT .40 
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r 
With 

for orders under n510.00. 

616 S .62 
6K6GT .41 
6L6G .80 
6L6GA .80 
854 .48 
6547G7 .52 
6SJ7GT .47 
85K7GT .50 
65L7GT .62 
651470T .54 
85Q7GT .42 
878 .78 
6V6CT .46 
6W4GT .45 
6W6GT .57 
624 -34 
6x501 .33 
6Y6G .59 
7N7 .52 
121116 .38 
12AT7 .68 
124U6 .43 
12A117 .53 
12/11/6 .38 
124V7 .80 

must accompany all orde 
order. you c n deduct 2es 

Subject to Prior Sale. 

124E7 S .61 
128A6 

.45 1213E6 
12867 .63 
12547G7 .52 
1251(707 .50 
125L7GT .61 
12SN7GT 

.54 12SQ7GT 
1.39 191366 

39 19C8 
1978 

.79 25808 
2SL6GT .48 
25Z6GT .42 
38A5 .48 
3585 .47 
35C5 

.4477 35L6C1 
35W4 .31 
35Z9GT .30 
SOBS .47 
SOCS .47 
SOLE .47 
11723 .39 
117Z6 .68 

s. Balance C.O.D. All 
51.00 handling charge 

PHILLIPS TUBE COMPANY Brooklyn 35, N eY. 
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60 cycles for the vertical sweep sys- 
tem or 15,750 cycles for the horizontal 
sweep system). The rectangular pulse 
or saw -tooth waveforms in both sys- 
tems have components that extend to 
the fifteenth harmonic (or so) and 
taking this into consideration only 
requires that the bandpass be uniform 
to a maximum of 240,000 cycles. 

In the video amplifier stages, the full 
4.0 mc. video signal is present, but in 
everyday servicing you are interested 
primarily in determining whether the 
video signal is present rather than 
accurately depicting its waveshape. 
Hence, any oscilloscope which pos- 
sesses a uniform vertical frequency 
response in excess of 240,000 cycles 

I 
will be quite suitable for television 
receiver servicing. 

What about those scopes where the 
vertical response is less than 240,000 
cycles ? These units can still be used 
for TV servicing but, of course, the 
narrower their bandpass, the less ac- 
curate will be the reproduction of 
steep -sided waveforms. Frequently a 
compensating factor here is lowered 
cost and this can be very important 
to the man of limited means. The 
author has seen scopes with a band - 
pass of 100 kc. successfully used, but 
for the beginner the wider bandpass 
will lead to less confusion. 

Oscilloscopes are not the simplest 
of instruments and individual eccen- 
tricities have a lot to do with the one 
best suited for you. Your best bet is 
to try to work with as many different 
scopes as possible and then buy the 
unit you find easiest to use. 

S -38B IMPROVEMENT 
By R. E. FRANKLIN. W2EUF 

number of the popular Ifallicrafters 
A S -:1815 receivers are known to suffer 
a se ' s volume loss and frequency 
shift when switched fr one A%I to e.w. 
These sets use regenra ' in the i.f. 
stags to product beat -frequncy ostil- 
lut' . Reducing the feedback voltage 
as follows will decrease the frequency 
shift and the c.w. volume will be 
stepped up tretnenduusly. 

Originally, the regeneration was ob- 
tained from an insulated wire wrapped 
around pin 4 of the 12íA7 i.f. ampli- 
fier tube. 11v cutting o1T al an inch 
of this wire and bringing it within an 
eighth-inch of pin 4 a point can be 
found. by trial and error, that will 
produce the desired results. This will 
take some cure as the hand must he 
withdrawn each time the wire is moved 
to avoid body- capacity effects. The wire 
should be affixed in the correct spot 
with a generous amount of cement. 

1 comers' tntl of a piece 
of 31(1 -tthnl rihlHtn about three inches 
long was suspended between pin 4 and 
a terntivaI strip anchored by the lug 
of the i.f. can. 'I'he ''wrap- around lead, 
was brought to this terminal and sol- 
dered. There will be capacity between 
the two wires of the ribs us between 
the plates of a cotedenscr, and the feed- 
back condenser thus formed can be 
adjusted to a suitable value by snip- 
ping off small pieces of the 3110-ohm 
ribbon. DO not cut the ribbon until 
power is removed fr the set. 

-30 - 
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.I. E. SMITH 
President 

Notional Radio 
stitvte 

Wc,Ñneten, D.C. 

I Will TrainYou at Home 
For Good Pay Jobs, Success in 
RADIOTELEVISION 

Ne7- 

YOU LEARN SERVICING 
by practicing with equipment 1 furnish 

i 

You build valuable Multitester 
(at left) as part of my Servicing 
Course. You use it to make many 
tests, get practical experience, 
make EXTRA money fixing 
neighbors' radios in spare time. 
Many of my students earn $5, $10 
a week extra while learning. I 
send you many other kits too. 
You build a modern Radio. You 
build many circuits common to 
Radio and Television. All equip- 
ment is yours to keep. Read about 
and see other equipment in my 
free book. Mail card be'ow. 

j161`'`t 
, 441. 

TELEVISION is Today's 
Good Job Maker 

In 1951 over 15,000,000 homes had Television sets, more are being sold every day. 108 TV stations are already operating, over 1800 are now authorized and many hundreds are expected to be on the air in 
1953. This means new jobs, more jobs and better pay for trained men. The time to act is NOW! Start learning Radio- Television servicing or communica- 
tions. Want to get ahead? America's fast growing industry offers, good pay, a bright future and security. Cut out and mail card now. J. E. Smith, 
President, National Radio Institute, Washington, D.C. 

YOU LEARN COMMUNICATIONS 
by practicing with equipment 1 furnish 
As part of my Communica- 
tions Course I send you kits 
of parta to build the low 
power broadcasting trans- 
mitter shown at right and 
many other circuits common 
to Radio and Television. You 
use this equipment to get 
practical experience putting 
a station "on the air," per- 
forming procedures demanded t 
of Broadcast Station opera- 
tors. I train you for FCC Corn - 
mercial Operator's License. 
Mail Card for Sample Lesson 
and 64 -Page Book. FREE! 

in Rádiö 
d Jobs, Good Pay, Succ 

I CUT OUT AND MAIL THIS CARD 
Sample Lesson & 64 -Page Book 

Both FREE 
This card entitles you to Actual Lesson on Servicing, 
shows how you learn Radio -Television at home. You'll 
also receive my 64 -Page Book, "How to Be a Success 
in Radio- Television." Mail card now! 

NO STAMP NEEDED! WE PAY POSTAGE 
Mr. J. E. SMITH, President, 
National Radio Institute, Washington 9, D.C. 
Mail me Leeson and Book, "How to Be a Success in Radio- Television." (No Salesman will call. Please write plainly.) 

NAME AGE 

ADDRESS 

CITY ZONE....STATE... 

A B C D I F G H 

Mal 

NOW 

1 
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st Po 

J 

Train at Home to JumpYour Pad 

as a RADIOTV Technician 
There's a Bright Future for You in 
America's Fast Growing Industry 
1)o you want good pay, a job with 
a bright future, security? Would 
you like to have a profitable business 
of your own? If so, find out. how 

i you can realize your ambition in the 
fast growing RADIO -TELEVISION 
industry. Even without Television, 
the industry is bigger than ever 
before. 105 million home and auto 
radios, 2900 Radio Broadcasting 
Stations, 108 TV Stations with 1800 
more now authorized. Expanding 
use of Aviation and Police Radio, 
Micro -Wave Relay, Two -Way 

NM 

NRI Training Can Lead 
to Jobs Like These 
in RADIO -TELEVISION 

BROADCASTING 
Chief Technician 
Chief Operator 
Power Monitor 
Recording Operator 
Remote Control 

Operator 

SERVICING 
Home and Auto 

Radios 
P.A. Systems 
Television Receivers 
Electronic Controls 
FM Radios 

IN RADIO PLANTS 
Design Assistant 
Transmitter Design 

Service Manager 
Tester 
Serviceman 
Research Assistant 

SHIP AND HARBOR 
RADIO 
Chief Operator 
Assistant Operator 
Radiotelephone 

Operator 

GOVERNMENT RADIO 
Operator in Army, 

Navy, Marine Corps, 
Coast Guard 

Forestry Service 
Dispatcher 

Airways Rodio 
Operator 

AVIATION RADIO 
Plane Rodio Operator 
Transmitter Technician 
Receiver Technician 
Airport Transmitter 

Operator 

TELEVISION 
Pick -up Operator 
Voice Transmitter 

Operator 
Television Technician 
Remote Control 

Operator 
Service and 

Maintenance 
Technician 

POLICE RADIO 
Transmitter Operator - 

Receiver Serviceman 

Radio for buses, taxis, etc., are 
making opportunities for Servicing 
and Communications Technicians 
and FCC Licensed Operators. 

You Learn by Practicing 

with Kits I Furnish 

With both my Servicing Course and my 
NEW Communications Course I send 
you many Valuable Kits of Parts. They 
"bring to life" theory you learn in my 
illustrated texts. Mail card for my big 

64 -page book. It shows photos of equip- 
ment vnu build from kits I send. 

My Training Includes Television 
Both my Servicing and Communications 
Courses include lessons on TV prin- 
ciples. You get practical experience by 
working on circuits common to both 
Radio and Television. My graduates are 
filling jobs, making good money in both 
Radio and Television. Remember, the 
way to a successful career in Television 
is through experience in Radio. 

Send NOW for 2 Books FREE 

Mail the Postage -Free Card NOW! 
What will YOU be doing one year from 
today . .. will you be on your way to- 
ward a good job of your own in a Radio 
and Television service shop or business? 
Decide now that you are going to know 
more and earn more! ACT NOW! Take 
the important first, step to a career and 
security. Send the postage -free card now 
for my FREE DOUBLE OFFER. You 
get Actual Servicing Lesson. Also my 
64 -page book, "How to Be a Success in 
Radio -Television." Read what my grad- 
uates are doing, earning; sec equipment 
you practice with at home. Mail card 
now. J. E. Si 1ITH, President, National 
Radio Institute, Washington 9, D.C. 
Our 39th year. 

FIRST CLASS 
Permit No. 20 -R 

(Sec. 34.9, P.1.8 R.) 

Washington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Mailed In The United States 

4c POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

16th and U Sts.,N.W. 

Washington 9, D. C. 

J. E. Smith, President 
National Radio Institute 

'l'he 
n 
ten ssitose letters are published 

below were not born successful. At one 
time they were doing exactly as you are 
doing now ... reading my ad! But they 
acted. They decided they would know more 

. so they could earn more! They acted! 
Mail the card now for rev _' book+ FIfi'h 

I TRAINED THESE MEN 
Nanditappd 
but S W 

"1 am now Chief Engi- 
neer at WHAW. My 
left hand Is off at the 
wrist. A man can do... 
If he wants t.,." It. J. 
It :dley, Weston, W. Va. 

Control Operator, 
Station WEAN 

..I recel citi r s lieen.r 
and worked un ships. 
Now with WEAN as 
control operator. NUI 
course Is complete." It. 
Arnold. Rumford, it. I. 

Ho. Growing 
Business 

{ni becoming r i rrt 
'l'eletrlclatt as well M 

NadlntrtClan. Without 
your course this would 
be impossible." P. 
Brogan. Louisville. Ky. 

$1Oa Week 
In Spare Tim* 

"Before finishing. I 
earned as touch as EID 
a week In Radio servic- 
ing, In my spare time. 1 

recommend NUI ". H. 
J. Petrus, Miami. Fla. 

Trained Man Make 
Money In TV 

"1 
'Pelee ision Y our rcorur> . 
enabled toe to repair 
TV receivers without 
any trouble." It. 
Currier. Fair Haven. Vt. 

Got first Job 
Time NRI 

'My first lob wax with 
K DLR. Now Chief 
Eno. of Rodin Equip- 
ment for Police and 
Eire Dept." T. Norton, 
Hamilton, Ohio. 

Find Out What RADIO -TV Offers You 

Be 
"uciCess 

Ranlo_ pv 
art Both FREE 

Make Extra Money While Learning 
Keep your job while training. 
Many NRI students make $5, 
$10 and more a week extra 
fixing neighbors' Radios in spare 
time while learning. I start 
sending you special booklets 
Ihst show you how to service 
sets the day you enroll. Multi - 

tester you build with parts I 

furnish helps discover and cor- 
rect. Radio troubles. 

Want Your Own Business? 
Many N.R.I. trained men start 
their own business with capital 
earned in spare time. Let me 
show you how you can be your 
own boss ... Robert Dohmen, 
New Prague, Minn., (whose store 
is shown at right ) says, "Am: 
now tied in with two television 
outfits and do warranty work 
for dealers. Often fall back to 
N.R.I. textbooks for informa- 
tion on installing Television sets." 
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Mac's Service Shop 
(Continued from page 60) 

to meet competitive prices and for not 
having limitless time at their disposal 
for working out every last bug from a 
new model. You do not seem to real- 
ize that you are second -guessing all 
of these errors. They might prove to 
be a lot harder to see if you were de- 
pending upon foresight instead of 
hindsight. 

"And this prod is for your doing all 
your yelling where it will do no good. 
If you see a mistake has been made in 
the design of a chassis or a record - 
changer, why don't you sit down and 
write a courteous letter -not one of 
the smart aleck, how-can-you-be-so- 
dumb type -to the manufacturer tell- . 
ing him what you have found and 
making suggestions for correcting the 
trouble? You may be surprised at the 
apprecation he will show, and you can 
be certain he will not repeat the mis- 
take in future models. 

"I might suggest, too, O Bumptious 
One, that sometimes you are guilty of 
trying to blame your own lack of serv- 
ice skill and enterprise on to the set - 
maker. Time after time I have seen 
your kind try to persuade yourself 
that a poorly- operating set never did 
work any better, that it was made 
that way; consequently, nothing could 
be done about it. How you can make 
yourself believe anyone would pay his 
good money for a new receiver in that 
condition I'll never know. If you 
would concentrate more on improving 
your own knowledge and technique in- 
stead of always being so alert to catch 
the manufacturer off base, you'd be a 
better technician for it." 

"Hey, lemme see that technician - 
doll of yours," Barney demanded as he 
grabbed it from Mac's hand. "Uh huh, 
it's just as I thought. Did you have 
to make him with red hair ?" he asked 
plaintively. 

"You know," he went on reflectively, 
"I'm beginning to think there is some- 
thing in this voodoo stuff after all. I 
could have sworn that I actually felt 
some of those jabs you gave this little 
feller." 

"Imagination -and a guilty con- 
science -can play strange tricks," Mac 
commented; "but let's get away from 
all this hocus -pocus and talk a little 
sense. I ran across something yester- 
day I think may interest you. A fel- 
low came in with the complaint that 
his radio -controlled garage door had 
suddenly become very erratic in its 
behavior. It opened and closed of its 
own accord while the car that had the 
controlling transmitter was miles 
away and the transmitter was shut 
off. 

"I went over and checked the thing 
over carefully, but I couldn't find a 
thing wrong with it: a good healthy 
signal from the transmitter was re- 
quired to trip the pilot relay; there 
were no gassy tubes to cause trouble; 
running the line voltage up and down 
made no difference. First thought of 
January, 1953 

mine was that possibly a harmonic of 
a ham transmitter was getting into 
the receiver and making the relay 
trip, for I have read of that; but since 
Ten went dead none of the local gang 
are working the high- frequency bands; 
so I decided to look for something 
else. I asked the man if any new 
electronic equipment had been in- 
stalled in the neighborhood lately. and 
after I explained what 'electronic 
equipment' was, he said all he could 
think of was a new TV set in the 
house across the street that had been 
in for a couple of weeks. 

"Playing a hunch, I went over and 
asked the folks if they would mind 
turning on their TV receiver for a few 
minutes. As I stood in front of the 
receiver I could see the closed garage 
doors; and when I turned the channel 
selector to Channel 10. the doors 
opened up. I tried it two or three 
times, and every time the set was 
tuned to Channel 10, the doors worked. 
With the i.f. used in that set, the os- 
cillator was on about 219 megacycles 
when the receiver was tuned to Chan- 
nel 10. and that is squarely inside the 
210 -250 megacycle band in which the 
door- cpener works. Fortunately, pro- 
vision had been made for using any 
one of six different frequencies in the 
garage -door setup; so I just moved the 
transmitter to a different frequency 
and peaked up the receiver on that. 
When this was done the TV set could 
be switched to any channel without 
affecting the doors." 

"That is one for the book," Barney 
said; "and it just goes to show you 
what a hefty signal is radiated from 
the oscillator of some of the TV re- 
ceivers. No wonder we hams get the 
blame for a lot of blanking out and 
herringbone patterns that are caused 
by a neighbor's TV set tuned to a 
lower channel!" 

Within the Industry 
(Continued from page 26) 

1 
Transiecil Corp. has appointed DWIGHT 
W. BLOSER to the post of chief engineer 
in the manufacture of control motors, 
induction generators, gear trains, and 
servo amplifiers. 

* * 

DR. JOHN RUZE has been appointed 
director of research of The Gabriel 

Laboratories, Divi- 
sion of The Gabriel 
Company. 

He joins the com- 
pany from the Air 
Force Cambridge 
Research Laborato- 
ries, where he was 
assistant chief of 
the antenna labora- 

tory. During the war he headed the 
antenna design section at the Signal 
Corps Engineering Laboratories. 

A native of New York, Dr. Ruze re- 
ceived his doctorate from the Massa- 
chusetts Institute of Technology after 
completing his work for his MS degree 
at Columbia. 

New Portable 
Battery -Operated 

Spring -Motor 
Tape Recorder 

For all field recording without AC power! 
Smaller and lighter than a portable type- 
writer, the Magnemite° actually makes 
field recordings that can be played on any 
studio console equipment. Completely 
self -powered, the Magnemite" does away 
with bulky and cumbersome generators, 
storage batteries and rechargers. 

Just check these unusual features. 

Noiseless and vibrationless governor - 
controlled spring -motor assures constant 
tape speed. 

100 operating hours per set of inexpensive 
flashlight -type dry cell batteries. 

Earphone monitoring while recording, and 
earphone playback for immediate quality 
check. 

Operates in any position, and is unaffected 
by movement or vibration during operation. 
Warning indicator tells when to rewind, 
and shows when amplifier is on. 

Broadcast models weigh 15 pounds. Slow - 
speed models weigh only 10 pounds. 

Requires no more desk space than a letter- 
head, measuring only 11 x8tVa x5tV2 inches. 

There's a choice of 5 different models for 
any recording need. High fidelity units, 
meeting primary and secondary NARTB 
standards, which record and play back 
frequencies up to 15,000 cycles, are avail- 
able for broadcast stations, critical music 
lovers, and scientific research. For investi- 
gation, missionaries, reporters, and general 
dictation while traveling, there are units 
which play up to 2 hours per reel of tape. 
Write today for complete descriptive literature 

and direct factory Price c. 

AMPLIFIER CORP. 
of AMERICA 

398 Broadway, N. Y. 13, N. Y. 

Trade Mark Reg. 
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McGEE'S 5250,000 PUBLIC ADDRESS SYSTEM SALE! 
FEATURING 3 -SPEED PHONO AND TWIN 12" ALNICO V SPEAKERS 

IMMEDIATE SHIPMENT AT UP TO 6000 SAVINGS! 

r 
hl' 1 

S Trailer 
systems on 

8210.0(111 worth of underwriters lab. approved public I How TO ORDER: wish full 
ludetil 

remittance 
deposit and the shipmentC.011fbe(made I 

address systems on st le at McGee afor fraction of the original price. Pur. I 'inn foc, or if you w include a I 

panted from one of the largest mail order companies in the United States. I C.O.D. for the balance. All prices F.O.B. Kansas City. Missouri. Specify 

These amplifiers are made of the finest material to U. L. standards for 105 to whether you wish >In nnwnt to h. nr:.de by Express or Tnu'k. Amplibera are 

125 volt 00 cycle operation. Compare their weight with other amps and you I 
not mailable. 

Clin see for yourself. Follow our ordering instructions for immediate delivery. 1 i- 

28 WATT $15000 LIST PORTABLE P. A. ON SALE 
$6995 

28 -WATT AMPLIFIER 
WITH 12 -INCH WALL 

SPEAKERS 

3 -SPEED PHONO TOP -TWO 12 -INCH SPEAKERS 

1 -TUBES PUSH PULL 6L6'S HEAVY LEATHERETTE 

COVERED PLYWOOD PORTABLE CASES 

CRYSTAL MIKE $8.95 EXTRA 
STOCK No. 

push pull 6Ì II am lif28 
watt public 

,101 h.. _ mikesaeither yst le oradtnimic 
heavy duty toua¡ 

nl input. Ils denim. mixing volume controls. One VlThe, , vLL. utt' tputa tre sf,e 
high fidelity. wade 5. frequency response. The hco,,l, duty output theavt 

duty 
has 

tara lue 4. ,.l. 11.-e ers and Se ohm spalter cone eu cal Two heavy dale I2 
Inch alnico s P.M. carrying each with 25 feel of speaker 

backs ndFisclargeseno 
Ih 

red in separate carrying 
baffling. 

1 e Ecah c se ha %a aX. on 
m "ry\ t g ad lier. 

cases. 
e I6 13 in the 

laul,,f 
the give 

the pa' 3. A :i 
47. 

alla sono rotor and pick up mounted l t' 
daller to elan A:1sn, 4 and h RPM r tats. 

This RodiiI.lc la A system trot out 0. watts all day long and 28 30 watts will 
peak audio. McGee olera you this $1.'.(1.00 Ils' P,.rinhle. It A s>'etem at a terrific 

STOCK NO. AP28% complete portable PA s stern with 3 speed phono tad speakers 

..1 less mike, ship. wt. 71 lbs. $68.95. 
..ice model 6111 528.50 list crystal mike with 20 feet of cable and desk 

extra. 
instead of desk stand S4.99 extra. 

TO Tuf RIGHT FOR WAI.L SPEAKERS Ix'rl'\I, Ut' TIIh: miltT. 

wbmw'n to tele r 
left Is also 
onera 1 with- 
mil the 

their place 
twwill cbuShin 

'lnut 
vl Ì 

t Iwnles wit h 
t w n heavy 
duty 12 

ma 
h 

\ alnico g. 
net l'M Sneakers :1i1 -ai omit ,t line 

tcl,ing Sto No. $5.2811 
28 watt amplifier wilt :1 speed 
pilotao top Wan two 12 inch 'all 
speakers. $69.95. Extra 12 Iueh 

II speakers 511.95. Model p 111 

Electro Voice mike 58.95 extra. 
Elmo- stami 34.95 extra. 

r. 

50 WATT $25000 LIST PORTABLE P. A. ON SALE $9995 
DYNAMIC MIKE $11.95 EXTRA 

3 -SPEED PHONO TOP -TWO 12 -INCH SPEAKERS 

10 Tubes-4 6L6's 

Heavy Plywood Tan Leatherette Covered Cases 

STOCK 
ithO14A 

h Portable 
parallel 

vvatt ',iodic address 
tubes. 

system. 
Inputs for two 

get 
mikeslteithe 

n pua ru 

Toi 
dynamic. with 1105íe 

the 
fop type volume ighride. One nnoan input. 

Twin tree contrails 
The 

one for pass the alma for treble high wale 
250 

and fre- 

quency response. con The heavy duty output wavy has taps for 8.. 
alnico 

1c. -p. 250 gne 5 

lrsawith, 
25 foret 

super 
pluga.,r 

Eachl 
s 

inch 
Is2mo ,te,l in lac ea separate 

casa e is used to carry the amp. Each case is 21 x 21 x 13 [Inches with removable 

snap on hacks. Twice the ordinary saxe to give proper speaker naming. This 'is the 

most powerful portable PA system we have e'er offered. Most 4.01.0 amps of this 

sise and weight are rand 60 walls. This amp will put out 40 watts all ,lay long 

and 50 to 00 watts with ease. Equipped with a 3 speed phono motor and pick up to 

play ail records. :tala. 45. 78 rpm. A $250.00 list value. Ship. wt. t1111 lbs. 

Stock No. AY -BOX sortable PA system as picture.' less mike. Sale price 599.95. 
Reg. 545.00 list Elecep epic. model 610 dynamic mike with 20 feet of cable and 

desk stand 511.95 extra. 
If floor stan.l is desire,) instead of the desk stand add 54.95. 
(SEE OFFERING TO THE RIGHT FOR WALL SPEAKERS INSTEAD OF THE PORT - 

ABLE SI'F:AKF:RS.. 

10 WATT $9000 LIST PORTABLE P.A. ON SALE $4295 

50 -WATT AMPLIFIER WITH 
12 -INCH WALL SPEAKERS 
The 50 watt 

Il Iinor 
shown to the 
left 1s aiso 
n foret 'ill. - 
out 
Mile e speakers. 
In place 

te'o 
x 

walnut nÌÌ 
baffles with 
two super 
heavy duty 
n2-o 1V hill speakers with 500 ohm line 

STOCK No. SS-80X 50 w tt mplifer 
with 3 spins] pi,...,o and 2 12 inch wall 
speakers. 599.9$. 

EIectr,lralce Floor 
lttaJd'insl ad of desk stand $4.95 ex - 

Extra 12 inch speakers and wall lai- 
fies 514.95. 

STOCK NO. AP -11X. A 5 tube 10 watt (1.1 watts peak) puait 3-Speed Phono Top -Heavy Plywood, 
pull 7C5 U. L. approved amplifier with wide range frequency P 

c ponse. Inputs for one mike and one phono. Separate mixing Tan Leatherette Case 
volume controls. Fully variable tone control. Heavy plywood volume 

covered case is equipped with a heavy duty 10 inch 
10 "' Alnico PM Speaker -Crystal Mike 

Alnico V magnet PM speaker. The amp fits inside the speaker 
Case s' 21 x 16 x 1:1 inches has removable snap on case. e 

hack. (note. this portable system has only one speaker whereas 53.95 Extra 
the 28 and 50 watt models shown above have two,. The top of 
the amplifier is equipped with n 3 -speed phono motor and pick 
up for all records. 331' , 45. 78 pm -this portable PA system 
has a list value of $90.00. Offered by McGee at a terrific 

g. 
STOCK NO. AP41X. 10 watt portable PA system with 3 -speed 
phono- Ship wt. 41 lbs. Sale price as pictured less 

í 

the 

$42.95. Crystal mike with non removable desk stand S3.95 

The 10 wart portable PA system shown on the 
left is offered less the phono top. Specify stock 
No. AP -11NO. Sale price 534.95 less mike. 
Crystal mike with non removable desk stand 
$3.95 extra. 

McGEE'S $62.50 LIST 15" COAXIAL SPEAKER, $21.95 
21 OZ. ALNICO V MAGNET -5" TWEETER 

This is the r.l .. PM peaker value that we have ever 

offered. New I:n pr e...li it. , famous manufacturer of fine 
speakers. The 15' speaker has a 211 s. Alnico \ nmv,ot: equal 
to 08 oz of the Alnico i type agnet. The .ne Is free floating. of 

e piece construction. Will reproduce low frequencies down 1 20 
etas. The 5- tweeter is co axially aaspendei and has a ridged cone 
n epr,duce only the high frequencies. It will respond nu to 17.- 
5011 Th hit-h 
pass flter is concealed 

leunder 
the pot cover. 

aving ly two wÌ s 
to connect both t h e 
tweeter and woofer to 
any 8 o h m output 
transformer d - 
Ilo. big,, fidelit >' 

music lover's amplifier. Stock No. r15.Cit. 
shipping weight 13 Its. Net price $21.95. 

12" JENSEN PM. $15.95 
Another McGee 

Alnico 
\wm! 

magnet PConcert er.2 8 
'iluI voice 1.coil. 

11 ars 
on 

thiskspeaker. Jus 
audio. 

íO 
'tn sell, esnippine'tw' weight 

a8 
I hs, Stock No. to 

.I'di. S:d, price 515.951 2 for f 0.00. 

G.I. 3 -SPEED CHANGER WITH G.E. $2295 
VARIABLE RELUCTANCE TURN -ABOUT CARTRIDGE 
Another tremendous McGee Scotto: Brans ew General Instrument 
:1 -speed a moan record changes. Complete with ItPN 050 O.F. 

r al.le reluctance cartridge with turn'ale,,,t stylus. Playa all 3 

speeds a , ialIt': 7. lo" 0 12" records. Itas reject button. 

lbs. 
Repeats 

tock Norecord. E, v ,sl eprice.z52.93. 
Shipping weight 14 

Gt :t -. sad one ,m Ì a 
s 

52Ì.9S 
but 

eacwith h 
Webster flipover twin needle cartridge. 

S r No, 01.700. `sal, prre.. 

12" COAXIAL SPEAKER, SI2.95 
McGee offers the 1952 
mdt4 12" coastal PM speak. 

Quality' you would n, In 
`your finest seta If you w re 

Iarturer. 12_" woofer h' as 6.8 0z. Alnico Y mag- 
et. Tweeter is eOaxially sus. 

pended and has metal diit 
fue High pass 

a 
is 

wires to 
peo, 
connect `treaty 

two 
yoyo 

dio r audio amplifier. 8 ohm 
with tt8 

avera e g. h i Shipping 
weight 8 sha. Response from 

30 to 17.5ní cps. Stock No, CV.14Y. Sale 
price 512.95 each: 2 for 525.00. 

McGEE RADIO COMPANY 
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ESPEY 12 -TUBE FM -AM CHASSIS, $59.95 

* BUILT -IN PRE -AMP FOR G.E. 
VARIABLE RELUCTANCE PICK -UP 

* WIDE RANGE AUDIO 
* WHY NOT ORDER WITH A COAX- 

IAL SPEAKER AND A RECORD 
CHANGER? SEE OUR SPECIAL OF- 
FERING 

McGeé s new 1952 model 12 -tube F'MA:,t 
chassis. latest design with phmm Inputs for 

vaype 
a ,retal , G.F:. 

riable ar'luctan'ce R Ives landard `brnad- 
t 550 lu I7n0 kc nd FM 88 m 108 .i 

Wide range audio response mush -null OyO comport and bass lo..al sir 

tone control- Lawn antenna for unrest and lug ohm line type 

FM antenna may he stalled In cabinet. Attractive lighted slide rule dial. Chassis size. 

1'a' it" and 9 deep. Complete with tubes: rectifier. 
1111AR. ORAO, 12ÁT7. 05117. 

OA,.s, OSS7. 65Q7. I2AT7. 2 -6\ CGT and .5V3Go rec ifier. hipping weight 20 Ills, 

Stock No. 7C -N 
toll 

12 -tube F-rt -AM chassis, Sale price. $59.95. less speaker. Output 

matches voce toll ,f our 12" or 15" coaxial speakers. 

.1'411.7 

MET DEAL (I), S99.95 

alay 7.0 chassis complete , ele 
with 12" coaxial PM speaker 
C1.1-14V ñg epil P dF- erhne lt with 

Ì G.F.tlrnniout variable re- 
luctance cartridge. A better 
ho.ne ,..sle system than or- 
dinarily nvalltil'le. E a np Y 
Deal r I. Sale price 599.95. 

w'i11. Ì5'" coaxial PM peak- 

14YrF5lO.t1O 
instead of C'U- 

Pria. r.o.. K.C. s 
e 

nd 251,0 Osaaa.l w.0 
Order. Balance sent C.O.D. wan Pavel 

Post Order., include Postage 

ESPEY DEAL (2). S111.95 

Espey 7 -C Chassis Cont. 
plete C12" 4'a the 
English Garrard 

and 

0hanger 
equipped with 

.E. variable luctallce 
tttrnahm.t cartridge, Our 
best home music ystem, 
F:spev Deal 22. Sale price 

PS e krI'itM speaker instead 
of CU -141, 510.00 extra. 

(SPEY DEAL (3) S131.95 

Espey 7.0 chassis com- 
plete with THREE 12_' co- 
axial PM speakers CV -14Y 
allege three 12" coaxial 
speakers give a cone aren 
equal b. an IS" sneaker, sneaker, 

a Garrard p e e d e d 
changer with G.F.. varia- 
ble reluctance turnnlo.t 
cartridge. Espey Deal 33. 
Sale brier $238.95. 

TELEPHONE VICTOR 9045. WRITE FOR FLYER 

1422 GRAND AVE.. KANSAS CITY. M SSOURI 

RADIO & TELEVISION NEWS 
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LOOK TO McGEE FOR ALL RADIO AND TELEVISION MATERIAL 
GENUINE STANDARD COIL T.V. BOOSTER $11.95 
Not Surplus, But Right From the Factory 

Latest Model B -51 Standard Coil Television Booster. McGee makes another lucky purchase d as 1, passes the in to you. The famous Model U.51. 12 Channel Standard Coil on 
TV booster, which lists for 335.00. in fered to you for only 511.93 each. lirand new factory cartoneod and fully guaranteed by McGee. This 
printed t11gh frequency circuits. for improved performanceulnl 

utilizes 
channels. Uses OAK., 1í,1e. Average gain. 6 to 7 volts o on 

low channels and 5 or 6 on high channels. No distorting of picture r sound. lias extremely ow noise factor. Continuous e.knob tuning and channel selector control switch for off -on and by- p:,."I,:: 3110 ohm oleadIn to set. Modern design, dark brown plastic cabi- net. 8 "x44 ̂ x41 Made for 110 volt. 60 cycle AC operation. Shipping weight 5 lbs. odel 8 -51. Si. e .. $11.93 each. or buy 2 for only $22.00. 

McMURDO SILVER BOOSTER $10.95 Sensational ah inductance type tuner. from channel : , I'. I. through channel 13. This booster ^rn tar 11.. alata AC operation. In- 
Acorporate, 

Input for :lot ohm TV line and 300 m of Ic set. Single knob tuning. Attractive plastic co l,Silver Super Sonic TV -F\1 ho.ler, Stock Ni, . (.1 , -nipping weight ' R,. \I,tile. - brritic sale price, 510.95 eachh two for $20.00. 

1952 MODEL ASTATIC $19.10 
New Asiatic "S nafar" TV booster will, mprovements to match the newer model TV receivers. Minimum ois, witih maximum gin. Balanced cascaded circuit with OJO and 0007. Input a d output for Loth 72 and :100 ohm. Mahogany finished metal NBinet 61/7. 47/ x4aa" high. Model CT.1. et price $19.10. 

1952 MODEL REGENCY $19.10 
New Regency DD -520 TV booster with e. 
elusive circuit stabilizer and newly designed 
cabinet only 4Vax0x41/2". Improved circuit with push -pull OJO Is equal to the best ran. 
code circuits and has higher gain. Matches 
72 or 300 ohm. Net price $19.10. 

14.11.20 INCH CONY. 
20 IN. 

KITS AT SCOOP PRICES 
CONY. KIT '$29.95 

nur 
. 

d 
21, 

201IP4, 
Ion, II. 

.. 
d ll TIE cos.., 

. 
20" 66h gold a plexiglas 

steal g T picture tube 1 the latest el., , I us type that requires no focus 
; 
,II. . hipp,nl via ek only. Ship. weight, 40 4 Ms. Stock No. 20-TP, net 1" c- e l 539.95. 

14 -INCH CONVERSION KIT $19.95 
Our 14" o n kit includes an RCA 
14CP4. 14 " rectangular hlackface tube, plus 
a 14.000 volt G.E. built flyback. plus a 70° 
cosine yoke, plus a 14^ Plexiglas gold trimmed mask. Offered at the very low price of only $19.95. .Suggested diagram fur- 
nished. Ship. weight, 20 lbs. Via express or truck only. Stock No. RC -t4X, net price. 
$19.95. 

11-INCH CONVERSION KIT $24.95 
Our 17" conversion kit includes a 11 -month 
guaranteed 17(11'4 hleckface rectangular pic- 
ture tube. plus a C.E. built 14.000 volt fly- 
back, plus a matched 70° cosine yoke- plus 
a gold trimmed 17" plexiglas ask, and 
suggested diagram. The 171114 Is the lat. eleeo -static focus tube that requires no 

1 s o .,,11. Shipped via express or truck 
ont. ek No. 17 -TP4. Net price. $24.95. 

RED HOT INTERCOM VALUE! 
3- STATION INTERCOM MASTER, $14.95 

USE UP TO 3 -SUB STATIONS, 14.49 EACH 
A red-hot Intercom master value. A full 3 tube. I Ill It AC- 
DC master. with 3 station selector switch and easy a,. . Utile volume control. Small compact size. x6 "x0" high. Shakes an attractive intercom installation. May Ile used with from o e to three Of our C. -4T subatations described below. Intercom master is quiet at all times, except when press -to-talk switch or call. i backs itch t o e of the subs . pre -.e.l. Shipping 't. 5 Ills. Stock No. KA.3. ,master stati..,,. I - Net 14.95. Stock No. G -4T, brown plastic substation, with Alnico sV PO .al call-back s witch. May be purchased with or 

r 
without master lb, taon. S hl 2 Ih Net $4.49 ea. 3 x wire plastic I n t e l san ial,l 51.95; 5 01 ft. 59.95 

TERRIFIC VALUES IN SPEAKERS AND BAFFLES 
8" PM AND LEATHER- 

ETTE BAFFLE, $4.95 
LOTS OF IO, $4.15 

The finest Leatherette name we ar offered. New e If. supporting pllastic grill terral. baffle is covered with match. Mg grill. offered with good heavy duty 9' Alnico V PM speaker with 3.2 hm voice coil. Stock No. RIN. Speaker and Raf- fle. $4.95 ea.: lots of 10. $4.73. 8 ". Bartle ly. Stock No. NV.8. 52.29 ea.: 10 for 5.9.95. 

12 PM AND WALNUT ... 
BAFFLE, 59.95 

LOTS OF 3, 58.95 

IeSt ...it 12" Web 
plywood wall ballte 

'1 ñe famousa Juke `box .,I 
itd11acturer exceeds 

7.0. offer ith 
12" PM for You 1 , V only $9.96 in single lots. r $5:95 in .I, 1ots for both 

a 
2 ad tiutwith ' ilv voice n the beautiful a I I Lile, 12" Speaker 

2 l! S.95lle 
culnl 

lnmlt. 5i. 
:m. 1123. 

I1:1,0e only. ,,SFG. 12i454.95 , 

RCA 201E1 T.V. TUNER $7.95 
Terrific buy on this RCA tuner. We have a limited quantity of Ma famous original 201E1, 13 channel completely wired and tested TV front end tuners. Ready to connect to your TV video 1.F. strip. Of. fired at a sacrifice. Price was $44.00. Now only $7.95 each. with tubes. Each tuner In good condition but has been repaired. Stock No. 
RCA -13P, TV front end tuner. Convertor coil type for separate sound 
as red In the famous 630 chassis. Complete with 3-OJ6 tubes, $7.95. Speri(y shaft length desired. either 2" Or 4". 

RCA 701E -1 T.V. TUNER 
Sarno as pictured above onlc - .v aft tube,. Stock N.,. 27.01. 5010 Price, $11.95. 

3 tubes. 

3 -TUBE SARKES -TARZIAN T.V. TUNER 
This popular nnel Tareian Ty s, 3 tuner is delY $995 J- 13 channel rotary type 'witch with inalidu- ally tuned coils, Price is complete with diagram and three tubes: 6C4 0 (HMO R.F. and RAGS mixer, 
to holok 

factory a videos 
twice ndrIFr 

strip. 
Each Maytubeeer 

used 
wired 

either Inter -carrier separate sound IF circuits. Has built -on convertor coll. built in fnee frequency control. Sarkes- Tarzlan TV tuner, with Net price, $9.95 each. Specify shaft length. either 27/5" or 434 ", 

RCA PRINTED CIRCUIT T.V. TUNER $14.95 
RCA Printed Circuit T.V. Tuner with 6.16 and mechanically to the standard coil Isame knol,s fit,. - ents. Has 141x' shaft. Used on late ilallicran,,r... -- No. RC -Al2. 12 Channel Tuner with Tubes. New, 514.95. kn. 

T.V. TUNER FOR EMERSON $12.95 

, S9c. 

STOCK NO. SC947E 
For Emerson 050D ETC. lias 21/2^ Insulated shaft and tubes ODCS" filaments In series- shunted to .6 amps. Stock No. SC -047E. Salo Price. $12.95. Knolls, 59e. 

T.Y. -RADIO NEWS SPECIAL $9.95 
3 Fly backs and 3 Deflection Pokes for $9.9S. 
You get 3 deflection yokes. 2 -70' yokes. 
and 1 -55' yoke, and 3 horizontal flyback 
transformers. 2 General Electric 14,000 volt ca uric 

E 
r 705, and 

r early model Mile, . The G.E. flyback emit regularly more 
than our price for the complete deal. Stock 
No. 33YK. hip. weight, 5 ÌL5. Radio News 
Special. only $9.95. 

T.Y. COMPONENT DEAL #CGE 
Here Is a terrific ST2 psts deal for those 
perrimenter. You p,eta Meissner l2.a 

and ex. 
N trip, 

TV tuner. Crosby ome video IF rtrir, 
a is s G.E. horizontal c 

cal 
transformer. 

11,0nor.. 
standard 4-wire re v 

iner deflection yoke yoke 
maltubes Ina4mled,. It's worth $20.00. Our 
e price. only $12.95. 

TERRIFIC COMBINATION CABINET SALE 

2995 tioln. Made of walnut veneer. l 32" 
1," 

ide. :131.2" high 
tlon 

20" deep. Offered less th the factory prduc- G'pper left 
at 

Is to swing down. op5nin' record changer 141/ 1:114 UtJ'er fight door Inga open for the TV '(,I m ilSrtmvn t. te:rth TV ehassis e is enly 1412 
' iñe ana 15tä" high. 20" deep, tfor th the size of TV chassis to a 

12" 
sel.1 Panel is cul for the 14" Admiral. lip to a 12" s1, :,kir may he mounted In the lower 

w - -o right section. f..., left section rbas tinged door and Is for record Brass hardware and matching 
mahogany TV combination rr.bimtrill rlath. weight (4D Ms. Slack No. A -4:10 

out TV panel. 53.95 es.... S1 " "'I:,I I'ie. X29.95. Blank p;lnel overlay her out 

CAPEHART CABINET FOR 1000 SET -ONLY $9995 
EITHER WALNUT OR MAHOGANY Beautiful, finest quality walnut n 

`,hono cabinet, 42" high. 42" idea, _1," dee 
Made for Capehart's finest combination.) .oiling for sloth) and p. Cabinet t over facturer ver 
$200.00. Has highly polished matched walnut pan- Vs. Top --y ls saint of 

weighs apprroximately I7S ,lira. al'The 
doors. 
hanger radio and speaker grill all have hinged 

compartment on right hand ide is 14" " high and 11,/z" wide. Made to mount 
side 

ver- 
witically. 

Changer compartment is 14" high by 2012" 
de. Large enough o any record changer or recorder chanism. 

to hold 
10" of top over the changer compartment Is hinged to fold hack ,for easy 

use o the changer. Bon, radio and hanger r 
a tmenta come with uncut (dank panels. Speaker 

Pairl1tmen[ la completely Lame is cut for 12" speaker and the speaker ,ne- 
hientl i, romplettely 

enclosed. Shipping fight. 275 Ibn. tock So. K -275 Capelfmart 
combin ti Manhinet. 

Net Price $99.95. SPECIFY. when ordering. whether you want 

999 

3 -WAY 
COMPLETE RADIO, TELEVISION 

PORTABLE KIT 
- 8 -Tube HI -Fi Amplifier Kit $29.95 

$1 595 
A NEW '52 MODEL 
Nr -.v lust Model .1.o ay personal t.. nao 

Operates 
o radio 

sax 
tit 

kVolts 
At 'DC ' 671/. B plus ,,yy volt self-contained be iter lee. Leatherette covered case lse, 51 xSSV4x8 ". Ree,ives broadcast 550 to 1650 Kt,. A Ronal 2 -gang uperhet circuit with 456 

conventional 
Iron core 1F's. Incorporates the 

per gain stick loop antenna. All plated chassis. l.ab. approved eircuIt- hm,i parts. 141re includes all pane, tubes, diagram Alnico V PM speaker. A 

batteries. $1x.95` 07V2V. 
complete 59; 1V.w 

A. 395 extra. 

Build Your Own ,795 Phono -Mike 
Broadcaster 

Bit Mlmele 
kit, you W,iäh build 3 -tube phono oscillator that also has 

a 
broadcaast 

vert 
anyWca. 

dip. within your home, bout 75 fee from 1000 to 1500 kn. Inputs t 
for crystal mike or 

fotsl 
Phono pickup. Fader l fades front mike to record. Ideal for horn P.A. system. baby listener and home entertain- ment. A kit of parts ncuing te- Kit Model DE -611. Net price. $7.95. DEORWT, wired and tested. Net price, $9.95. Crystal mike and desk stand. 54.95 Bara. Concealed microphone unit, only I" In diameter d t /4" thick. Specify hidden nuke when ordering. Stock No. T001. Net. $3.95 extra. 

kit. ncludling 
tunes: 3-7E5. 

2.7 F7. 
2OA3. plus rectifier and 

puts for 
and 

i>: 
dale tuner 1 1 

J ,y kind nt phone Gill 
A 

plrkuP , - 
tal 

r G.E. lu iraIan ,e1 and to O`er er4 slat 
ohm voice 11J111 Tnwin electronic. bass bass nand treble tun 

coil. 
teals with range s lector switch for either Joke hog quality with heave basa realx,nse or brilliant symphonic range. Response IN to 2(14111p0 cps. 8 tulle allé triode kit. 
25 lbs. mModel 7X5. Net $25.95. 

weight 

10 -Watt HI -FI Amplifier $14.95 
A 
of parts) inciud. of tubes 
12AX7, 12Aí17. 
2. 501.8. 1í1s rertiner. pdia- 
struc 

a in- 
structions a t o 
build a h I it h fidelity t w i r 
tone control - 
d 1 o amplifier 

th bass and treble boost. Inputs for radin tuner. ens. mike 
teh sta 

and 
8 

crystal 
Mono pickup. Output 
Response from 50 to 15.000 en,, Churl. ready punched, Venti- lated cover, Straight forward circuit with twin triode gain 

Model, AP -10R, shi wt.182lb, 58le price 514.95. 

AND AMPLIFIER KITS 
10 -TUBE RADIO KIT $29.95 

lo t 
broad e:,sta. 
radio -has sis kit. complete 
pith tubes: 

2.05K7. 
RSA?. 
OHO, 

OS07. 
2.I2AX7, 
2-6V6 

fora met!. 
gr 

t i Instructions- 3 gang et with N" elide rule dial. Chassis size. ize, 
high. Features push-pull 6V6 high fidelity audio. Output matches 3 to 8 ohm voice 

speakers. 
Inputs for G.E. variable re- luctance crystal lr t sf r. tal mike. I yy duty owean,me Alcatel B.R10 kit less speaker, shipping weight I8 Iba. Net $29.95. 

17, 20" T.V. Kit $59.95 Less Tubes 

parta,ntpoe build[ an 
tlednshteÌ vision 

chassis for use with 
a iI11 ". 17^ or 20" rectangular pleutre 
tube. The 12 chan. 
net kinsTar 

ready wired. as Is the 4 
tube video IF trip. Circuit Is of the conventional tional design. Do not buy this unless you understand Television. It is difficult to wire. We furnish schematic. Kit model W11.20. Ship. wt, 40 lbs. less all tubes. Net 

oof5929 less picture tube 519.95. 17" 17914 A. $19.99. 2011P4. $25.00. 

AT McGEE 
6 -TUBE 2 -BAND KIT $14.95 

Po lac a with 
for training. 

AC -DC. 2 radio kit with .tic cabinet. Re- Ives broadcast 
to 18 m 

,, t eve. Full 2 
tilg rhet with 

5" 
lide 

speaker 
dia A kit with tubes: 125K7, 12SKS. complete 2(7, 12SQ7, :151.6 and 35 /.5, diagram and instructions. Factory quality. Cabinet size 13 "x0a.y -kilt y". Shirai, weight 12 lbs. Model MEO -2. Net $14.95. 

5 -TUBE AC -DC KIT $12.95 
Model 115 -5. A 5 tube AC -DC straight broad- cast kit. housed In the e cabinet as MKO -2 above. Complete 

same 
tubes. Ship- ping weight 10 Ins.. Net $12.95. 

AC POWERED BROADCAST 
TUNER KIT $12.95 

A self.poeered. 3- 
gang supernet tuner kit with R.F. stage. 
This complete kit is 
furnished with a 
diagram. photos and 
tubes. OAUB R.F., 
611E6 oscillator 
R.F.- OAU61.F. de. 
Lector. OA1.5 diode. AVC. plus rectifier. 
Connect to any audio amplifier. Ideal for 
use with our 5.2020 or 7x5 amplifier kits. 
Chassis size. 0 Seax4t/a" high. Snipping weight, 7 tbs. Broadcast tuner kit Model B-38X. Net price, $12.95. 

McGEE RADIO COMPANY WC. Send 25on w,tn TELEPHONE VICTOR 9045. WRITE FOR FLYER y Order ,ore sent C.O.D. a 

fide,.. molded. osa5 1422 GRAND AVE.. KANSAS CITY. MISSOURI 
January, 1953 

IUS 
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STANDARD 
BRANDS TUBES 0401\1 D 110 BOXEO 

STp "Dpo 
wpRRp "" NEW LOW PRICES BRAND NEW,, 

OZ4 ..S .54 5Y3G ..$ .39 68A6 ...S 
1B3GT .. .87 6AB4 ... .61 6BA7 ... 
1L4 .... .65 6AC7 .. .98 6BC5 ... 
1125 .... .65 6AG5 .. .64 6BE6 ... 
1S4 .76 6AC7 .. 1.051 6BF5 . 

155 .64 6AH6 .. 1.05 68G6G . 

1T4 .... .64 6AK5 .. .94 6BH6 ... 
1U4 .... .69 6ÁL5 ... .54 68J6 ... 
1U5 .... .61 6AQ5 .. .54 6BL7 ... 
1X2A .79 6AQ6 .49 6BN6 ... 
304 .... .75 6AR5 .. .54 6806 ... 

6807 395GT . .72 6AS5 .. .62 ... 
354 .... .65 6AT6 ... .46 6C4 .... 
3V4 .... .65 6A116 .. .54 6C5 .... 
ST4 1.31 6AV5GT. 1.09 6CB6 ... 
5Ú4G . .54 6AV6 ... .466CD6G . 

5V4G .98 6B4G ... .98 I6E5 
. 

.54 

.76 

.65 

.57 

.69 
1.86 
.72 
.61 
.98 
.72 

1.08 
1.08 
.49 
.57 
.65 

1.82 

.76 

6F6GT ..$ 
6H6 .... 
6J5GT .. 
6J6 .... 
6K6GT . 

6L6GA . 

6SA7GT. 
65C7 ... 
6SF5 ... 
65H7 ... 
65J7 .. 
6SL7GT . 

6SN7GT. 
6SQ7GT. 
6SR7 ... 
678 . 

6V6GT . 

.54 

.57 

.54 

.76 
.54 

1.05 
.61 
.76 
.58 
.65 
.54 
.65 
.73 
.49 
.49 
.87 

.57 

6W4GT .5 
6W6GT . 

6X4 .... 
6X5GT . 

12AT6 .. 
12AT7 .. 
12AU6 . 

12ÁU7 .. 
12AV7 .. 
12BA6 .. 
128E6 .. 
12BH7 .. 
12SA7GT 
12SG7 . 

12SH7 .. 
12SK7GT 
12SN7GT 

.54 
.65 
.49 
.43 
.47 
.76 
.54 

.88 

.54 

.58 

.82 

.62 

.61 

.49 

.63 

.73 

125Q7GTS 
198G6G. 
1978 
25AV5GT 
258Q6GT 
25L6GT . 

25Z6GT . 

3585 ... 
35C5 .. 
35L6GT . 

35W4 
35ZSGT. 
50B5 ... 
5005 ... 

50L6GT . 

117Z3 .. 

.63 
1.75 

.87 
1.05 
1.08 

.54 
.49 
.61 
.61 
.61 
.41 
.39 
.61 
.61 
.59 
.54 

Many other types equally low priced- include all your tube needs with your order. 
One of the largest stocks in the country! 

Min. Order 525.00. Terms: 25% with order, balance C.O.D. 
All prices subject fo change without notice, F.O.B. New York City. Mail order division. 

ivon Materials Corp. 
125 Cedar St., New York 6, N. Y. COrtlandt 7 -4307 

RADIO Surplus Buys 
CRYSTALS 

in FT 211 -A Iiuldcrs -%" 
l'in SI'C. Marked In 54th OR 72nd 
Harmonic MC Freq. Listed below 
by fundamental frequency with 
fractions omitted. 
500 KC Crystals. 

ea. S eI R95 
1000 KC Crystals 

ea. $.1s941 

370 407 
372 408 
374 409 
375 411 
376 412 
377 413 
379 414 
380 415 
381 416 
383 418 
384 419 
385 420 
386 422 
387 423 
388 424 
390 425 
391 426 
392 427 
393 429 
394 430 
395 431 
396 433 
397 434 
398 435 
400 436 
401 437 
402 438 
403 440 
404 441 
405 442 
406 443 

444 
445 
446 
447 
448 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
461 
462 
463 
464 
465 
466 
468 
469 
470 
472 
473 
474 
475 

478 
477 
479 
480 
481 
483 
484 
485 
486 
487 
488 
490 
491 
492 
493 
494 
495 
496 
497 
498 
501 
502 
503 
504 
505 
506 
507 
508 

609 
511 
512 
513 
614 
515 
616 
518 
519 
520 
522 
523 
525 
526 
627 
529 
530 
531 
633 
534 
536 
537 
538 
540 

$100 
Fach 

10 for $8.00. Postpaid 

FOLLOWING CRYSTALS AVAILABLE IN 

FT 243 HOLDERS '/2" PIN SPACING 
3500 
3590 
6075 
6140 
6150 
7075 

7150 8075 
7350 8200 
8006.7 
8025 $100 

EACH 

11 for $10.00 Postpaid 

PLEASE ENCLOSE FULL AMOUNT WITH ORDER 
QUANTITIES AVAILABLE 

WRITE FOR YOUR REQUIREMENTS 

C & H SALES CO. 

orld's finest radio kits 
R rite for free Brochure 

RADIO KITS, INC., 120 Cedar St.. N. Y. 6 

THE AUDIO PERFORMANCE OF 

iVe;» 

ALL TRIODE " V MGR QUALITY 

AUDIO AMPLIFIERS 
Is BEYOND DESCRII'TIO V' 

ty oaitt 

Box 3Se.JT, East Pasadena Sta. Pasadena B. Cann1. - 

104 

Nine distinct positions for recod play- 
back provide complete bass and treble 
equalization for best -known recordings. 

Bass effective to 15 cycles results In 
Improved transient response that makes 
all bass tones sound more natural. 

for compote Inimical AU, set N sus to lisha to 

us 81008 st par heal dealer's Seal Walnut. 

BROOK ELECTRONICS, I 

34 DeNART PLACE, ELIZABETH 

$20.00 Amplifier a 

(Continued from page 45) 

The critical point here is that exces- 
sive feedback cannot be used, due to 
the phase shift of the circuits and the 
transformer, dependent on the instan- 
taneous frequency. The attenuating 
resistance in the loop has been chosen 
to develop optimum feedback within 
the limits of the transformer. 

Power was taken from an existing 
supply, but could as easily have been 
drawn from a radio or other source. 
Power supplies are all similar, and 
any discussion here would be redun- 
dant. All that is needed is 350 -400 
volts at 110 -120 ma. The entire circuit 
is stable, as regards frequency re- 
sponse, and will operate as well with 
350 volts as 400, with hardly notice- 
able loss of power under normal de- 
mands. 

The cost of all the parts in this 
amplifier is $20.00 or less.3 This sum 
can be flexible since almost endless 
variation is possible in the actual con- 
struction, limited only by the needs 
and ingenuity of the constructor. 

Preamplifier 
Because six different preamplifiers 

tried in the past year have been un- 
satisfactory, the circuit shown in Fig. 
6 was built for use with the amplifier. 
The preamplifier is quite simple, and 
without complications. Immediately 
apparent is the absence of tone con- 
trols. Distortion created by tone con- 
trols is apparent to most listeners 
only when all tone controls are by- 
passed, and the sound is heard through 
a familiar system. The circuit is de- 
signed to develop sufficient voltage to 
drive the amplifier to peak undistorted 
power when used with a G -E RPX -040, 
or similar type, variable reluctance 
cartridge. 

REFERENCES 

1. Telr -Treh, Jan miry 1952. pages 90 -94. 
I. Audio Engineering: "An Ultra Linear 

Amplifier," November, 1951. 
3. Allied Radio Corporation: Catalogue 

Vo. 127. -`30- 

Fig. 6. Diagram of preamplifier designed 
to be used with the author's amplifier unit. 

R,- 470.0011 ohm. ', 2 c r s. 

R 3300 ohm, 1í W. res.e 
R,-1 megoh,n, 1j2 w. res. 
R,. L- 100.000 ohm. V2 w. res. 
L-47,000 47,000 ohm. '/2 w. res. 
Ra- 120.000 ohm. Vi w. res. 
R-2200 ohm.' /2 w. res. 
Ru- 500.000 ohm poi. 
C, -20 µid., 150 r. elec. cond. 
C.. C, -.1 Aid.. 400 r. tond. 
Cs -.002 pfd., 200 r. cond. 
V, -65L7 robe 

toot 
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Now, 
w e 

7E 

have e found 
he 

answer 
in you u 

Vg antenna 
Servicemen 

tellus its the best 

e 

e 
have ever had. It 

lúoesthe 
get before. 
job cau se it Pull s in stations 

we d not th 
enewRaD 'ART 

? *8 VSON 

ANTENNA 
Mr 5° 

frnge 
Area 

Hartong 
's 

Headaches 

urou 
LtpNON_ 

71 31 ON 

r 

CLECTRON'C 

eOUPMENT 

wNOl11,1.1 
ONI 

CA 

r William 
honebe 

réer Manager 3abbart°eutioaRAvne 

Clcyeld Ohio 

Bill, 
Just a w Your new 

8 
to let 

An You 

w V antenna ?u know 
h 

th 

is 

at h °ecrnet because 
eception 

o we 
reel about 

pro 
ow 

orne along 
of 

the (Fingelam down 
e 

ow 
finally has been tried. Position. 

Job 
antenna 

we hasernirly f und 
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Try One On Your 

Toughest Location 

drh/iw 

January, 1953 

Plea oe 
them 

Sincere/ 
Y yours, BURROUON 

Ip IN 
D. R. 

- -- 
Narton 

8 

THE RAD/ART CORPORATION CLEVELAND 13, °Hu) 
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An added stage of TV -IF wired up in 

Adaptor form. Produces excellent re- 

sults in near- fringe areas and where 
a modest gain is required. 

Overcomes roof antenna 
restrictions 
Amplifies signal over 20% on all 
channels 
Eliminates or minimizes "snow" 
No switches or external 
connections 

Simple, permanent, easy 
installation inside cabinet 

Write for free Technical Bulletin 
"Plug -In TV Booster" by Jack Grand. 

Model T58.1 List $995 
plus extra tube required. 

I Popular, FastSelling Models- reject 4 most 

common interference causes. 

Incorporate scientifically designed and proved 
circuits. Have high rejection efficiency. Ex- 

tremely simple to install -less than one minute. 

Model lnterrvtM 
a Rejected 

CPF FM 

CPD Diathermy 
CPI Ignition 
CP14 Amateur (2t me) 

Low Cosh List $198 
each. 

for Professional Installations and where 

Interference is intense. 

Precision -engineered. Incorporate a 

dual set of coils and condensers center - 

tapped to ground for greater efficiency. 
Very easy to install and balance. 

Model a Interf Rejected 
SW -10 10 meter band 
SW -20 20 meter band 
DT Diathermy 
FM FM 

List $275 each 

BE PREPARED! Keep 1 of each type of Filter in your Tool 

Kit at all times! 

For complete Grayburne Catalog and name of your nearest 

distributor, write NOW to Dept. Z 

GRAYBURNE 
Grayburne meant Quality Dectronir Component, 

GRAYBURNE CORPORATION 
103 Lafayette Street. New York 13, N. Y. 

106 

MANUFACTURERS' LITERATURE 

Readers are asked to write directly to the manufacturer for the literature. 
Ry mentioning RADIO & TELEVISION NEWS. the Issue and pace, and 
enclosing fhe proper unionist, when indicated, delay will be prey enter'. 

UTC TRANSFORMERS 
United Transforracr Company, 150 

Varick Street, New York 13, New 
York, has released a new catalogue 
which lists over 600 stock items cov- 
ering the entire scope of electronic 
transformer applications. 

The new publication is fully indexed, 
giving complete technical descriptions 
of all items. In addition, a center in- 
sert gives circuit details for high - 
fidelity amplifier equipment. 

Transformers for high -fidelity sys- 
tems, hermetically sealed units for 
military applications, special trans- 
formers for hams, and a replacement 
line are covered along with listings 
of high "Q" filter coils and complete 
audio filters. 

CRYSTAL CATALOGUE 
James Knights Company of Sand- 

wich, Illinois, has issued a completely 
new catalogue covering its line of 
stabilized quartz crystals. 

The catalogue lists 45 different crys- 
tals for use in communications equip- 
ment, laboratory instruments, medical 
and industrial equipment, etc. 

Development engineers and others 
will find the new catalogue of inter- 
est. Copies may be obtained by writ- 
ing the company direct. 

SOUND SYSTEMS 
Mark Simpson Manufacturing Co., 

Inc., 32 -28 49th Street, Long Island 
City 3, New York, has issued its new 
general catalogue of 1952, revising its 
catalogue No. 50. 

A complete line of school and insti- 
tutional sound systems using control 
amplifiers with microphone, radio, 
and phonograph inputs for up to 40 
locations is only one of the many 
groups of modern equipment featured. 

Other items listed include high - 
power amplifiers, high -fidelity ampli- 
fiers, transcription equipment, mobile, 
and preamplification equipment. 

ALLIED'S 1953 CATALOGUE 
Allied Radio Corporation, 833 W. 

Jackson Boulevard, Chicago 7, Illinois, 
has released its 1953 general cata- 
logue which contains 236 pages -the 
largest catalogue in the company's 
history. 

Among the 18,000 items listed in 
the new publication are sound sys- 
tems, television chassis, boosters, ro- 
tators and u.h.f. converters, table 
model and portable radio sets, profes- 
sional and home recording equipment, 
public address amplifiers and complete 
systems, amateur receivers, ham 
transmitters and other gear, indus- 
trial v.h.f. radio and radiotelephone 

equipment, as well as tools, books, 
hardware, kits, and other supplies. 

The high -fidelity section has been 
expanded to include many units for 
custom installation: amplifiers, tuners, 
changers, speakers, preamps, and cab- 
inets. 

Copies of the new catalogue No. 131 

are available on request to the com- 
pany. 

SOUND EQUIPMENT 
A new eight -page, two -color cata- 

logue illustrating and describing the 
fifteen 1953 models of Califone phono- 
graphs, transcription players, and 
sound systems has just been released 
by Califone Corporation, 1041 North 
Sycamore Avenue, Hollywood 38, Cali- 
fornia. 

Accompanying the catalogue is a 
combined specification and price sheet 
for easy selection of equipment to fit 
the customer's requirements. 

Copies of the new publication are 
available from the company direct. 

ANNIVERSARY CATALOGUE 
Burstein -Applebee Co., 1012 -14 Mc- 

Gee Street, Kansas City, Missouri, is 
currently distributing copies of its 
25th Anniversary catalogue, No. 531. 

This 148 -page catalogue lists thou- 
sands of parts and equipment items 
for dealers, technicians, schools, broad- 
casters, public utilities, experimenters, 
factories, engineers, laboratories, and 
hams. 

A comprehensive index has been in- 
cluded to facilitate locating the part 
or unit desired. 

Copies of the new catalogue are 
available without charge on request. 

TRADE -IN GUIDE 
Publication of the first television set 

trade -in guide, the "1953 NARDA TV 
Blue Book," has been announced by 
the National Appliance Guide Com- 
pany, 2132 Fordern Avenue, Madison 
1, Wisconsin. 

The manual provides authentic, de- 
tailed. up -to- the -minute information 
on all popular TV sets of over 30 
leading manufacturers and covers 
models produced from 1947 through 
1952. The annual guide tells the 
dealer how to evaluate trade -ins, how 
to service them, and how to resell 
them to his and his customer's satis- 
faction. 

Details on how copies of this man- 
ual can be obtained will be supplied 
by the company on request. 

RADIO SHACK CATALOGUE 
Copies of Radio Shack Corporation's 

30th Anniversary Catalogue are now 

RADIO & TELEVISION NEWS 
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72exo RADIO) COURSE aPtey $250 

C. 

MADE MONEY FIRST WEEK 
"You should get more money 

for your Course. The first week 
I studied it, I made $10.00 re- 
pairing sets. I built my own teat 
outfit from details given in this 
course. I have repaired 100 radios 
to date...." 

Signed: Robert C. Hammel. 
120 W. 13th, Davenport, Iowa. 

COMPLETED IN 8 WEEKS 
"I am very satisfied with the 

course. When I was at the twelfth 
lesson I started repairing radios. 
It took sue two months to master 
your course." From a letter 
written by Roger Gmytois, 1679 
Poupart St., Montreal, Canada. 

MODERN. UP -TO -DATE 
"Your course is modern and 

up- to-date. 7'here is not one page 
in the whole course which anyone 
can afford to miss. Your course 
started lite on the road to u well 
paid job and has repaid me many 
times." ('hart, a Alsmien, 433 Elm 

St., Reading, l'a. 

AMAZING BARGAIN OFFER 
Here is a practical home -study course 

that will teach you how to repair all radio 
sets faster and better. These newly re- 
printed 22 lessons cover all topics just like 
other correspondence courses selling for 
over $150.00. Our amazing offer permits 
you to obtain the course complete for only 
$2.50, nothing else to pay. Easy -to- follow, 
well illustrated sections on test equipment, 
circuit tracing, alignment, F. M., use of 
oscilloscope, amplifiers, and every other 
topic needed to be an expert in radio re- 
pairing. Trouble- shooting hints, circuits, 
short cuts, service suggestions, new devel- 
opments. Send coupon today, and use the 
complete course at our risk. Satisfaction 
guaranteed. All 22 lessons, in large manual 
form, + self -testing questions, $250 
complete, your cost. only !. 

Supreme Radio & TV Manuals 
Your rumplete source ut all needed It.11tl) and 

TV diagrams and service data. Most amazing values. Still sold at pre -Korean prices. Only 12 
for most volumes. Every Radio Manual contain. 
large schematics, all needed alignment facts. parts lists, voltage values. trimmers, dial string- ing, and service hints. Each 7's' manual is a practical treatise on servicing the year's sets, with giant blueprints, patterns, waveforms, hints, charts, suggested changes. See coupon at right for a complete list of these low- priced manuals. 

Supreme Publications 
Sold by All Leading Radio Jobbers 

INTRODUCTION TO TELEVISION 
These practical lessons making up this 

course-book are easy to follow and apply 
to actual radio jobs. Use this training to get 
ahead in radio and as an introduction to 
television. hundreds of radio facts that puz- 
zled you will be quickly cleared up. You will 
find yourself doing radio repairs in minutes 
instead of hours - quickly finding faults 
or making needed adjustments. Every new 
radio development of importance and thou- 
sands of time-saving radio facts are packed 
into this complete course-manual. For exam- 
ple, there is a large lesson on servicing F.I. 
sets and another full lesson on audio ampli- 
fiers. Use coupon below to order Course for 
10-day examination in your own home. Look 
over the material, read a few lessons, apply 
some of the hints. Then decide to keep the 
lessons at the bargain price of $2.50 (full 
price), or return the material and get a cash 
refund. (Offer may be nathdra urn at any time.) 

NO -RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 3727 W.13th St.,Chicago 23, ILL. 
Radio Diagram Manuals 

.t'r 1952 Manual. $2.50 
1951 Radio EACH 

_ 1950 Manual 
$2.50 1949 Radio 7 

199443 PRICED 
19447 <,, AT ONLY 1946 a 
1942 F 
1940 

19440 a 

a 1939 a 
EACH 

¡! 126.1438 Manual. $1.50 

Send Radio and TV n an.,l'. rhockd . :,t loft and 
below. Sati.f:,rtin guurant,.,d nr moo, y b..k. 

Complete RADIO COURSE 122 lessons +1 52.50 
1952 Television Manual. 53. 1951 TV, 53. 
1950 Television Manual. $3. 1949 TV, $3. 
1948 TV, $3. 1947 TV 6 FM, only S2. 

I am enclosing $ Send postpaid. 

Send C.O.D. I am enclosing $ deposit. 

Name: 

Address: 

DON'T BUY 
NEW IMPROVED 1953 

630 TV CHASSIS 

Ijt tir ( 
o`!1Q 

-P 1-w 

now $14 
only 

50 

FEATURES' yL,nuf:,, turer licensed 
under RCA patents 30 tube TV receiver (including 3 rectifiers) 
FREE replacement on defective tubes and parts Full channel 
coverage Discriminator -type FM 
sound system Improved picture brilliance AF(' horizontal hold Keyed AGC Stabilized vertical 
hold 3 s age sync. Separator 
and clipper Automatic brightness control 4 Mc band width High- est quality parts used. All standard tubes For all Cathode Ray tube sizes and types. 16 ", 17 ". 19" 20" and 24" Tubes. Perfect for Fringe Area Reception -Will work where most sets fail to operate. 

br With Hi Gain CAS- 830 DF Chassis -Extra CODE" See. RCA Hi- 

j4Ó50 
power for fringe areas. 

jÓj50 
Fi 12" Speaker, all of No need for booster ar or 

0144 knobs and lore complicated antenna 
(Above prices !mind,. Fed. taxes. Cathode Ray Tube esua i. 

Cathode Ray chassis mounting brackets for above $1.95 

STEVE -EL ELECTRONICS CORP. VISIT OL 
NEW ST( 

Dept. ® 61 Reade St., New York 7, N. Y. COrtlandt 7 -0086 

January, 1953 

SPECIAL TUBE SALE! 
FULLY GUARANTEED -INDIVIDUALLY BOXED tubes at sensational low prices. Stock up now! Quantities limited! 
1B3GT .5.63 6806 ..5.76 fiVfiGT..5.46 1251.7..5.57 IU4 .. . .48 6807 .. .86 6V8 .... .83 12SN7.. .54 IUS .. . .48 6CB6 .. .48 6W4 ... .44 12SQ7.. .42 IX2 .. . .68 6F6GT.. .49 6W6 . . .52 1978 .. .64 5W40T. .46 616 .... .79 6X4 .... .34 25806.. .77 
5Y3GT . .29 fiL6G .. .89 7X7 .... .62 25W4... .48 

6AG5 . .59 fiSG7GT. .49 12AU6. . .48 2526 ... .42 OAKS .1.04 6SK7 .. .49 12AU7.. .56 35C5 ... .57 68C5 . .58 fiSL7 .. .52 I2A V6. . .52 35L6 .. .48 68E6 . .448 6587 .. .54 12427.. .94 3525 ... .33 66G6 . 1.21 6507 .. .42 128A6.. .47 50L6 ... .48 68H6 . .62 6T8 .... .74 12847.. .52 80 38 6816 . . .53 6U6 .... .57 125K7.. .49 

TV PICTURE TUBES 
108P4 .517.95 16GP4 .526.00 ' 19AP4 .$31.40 
12LP4 . 19.95 16HP4 . 19.95 20CP4 . 32.00 
148P4 . 19.95 16KP4 . 23.40 21EP4 . 34.40 16AP4 . 26.40 17BP4 . 23.40 24AP4 . 59.60 

All brand new -standard brands 

G UARANTEED FOR 
O NE FULL YEAR! 

TAPE RECORDERS 
Weimer 210 S144.50 Pentron 9T3C 

1 17.50 Tape Master PT -125 Recording Unit 89.50 SA -13 Power Amplifier and Speaker 69.50 

FREE! FREE! 
Write for latest catalog of hundreds of 

"rock bottom" values! 
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EDERATED 
OFFERS THE NEW LOW -PR /CM 

F RCA IUNIOR VOLTORMrsr. 

FEATURES 
YOU WANT 

High input resistance on all ranges . 

11 meg for D.C.... 0.2 to 2 meg for A.C. 

Zero centering for discriminator alignment 

Ohms Probe always positive 

Only 2 test leads - Direct probe measures 

A.C. and Ohms - D.C. probe slips over direct 
probe for D.C. measurements 

Flat frequency response: 
30 cps to 3 mc. 

50 Kc to 250 Mc with WG -264 

X -tal diode probe (available as accessory) 

RANGES ? 
D.C. Volts: 0.3, 12, 60, 300, 1200 

A.C. Volts: 0.3, 12, 60, 300, 1200 

Resistance: 0 to 1,000,000,000 ohms 
in 5 ranges ... center scale values at 
10, 1,000, 10,000, 1.0 meg. & 10 meg. 

IN STOCK AT YOUR NEAREST 

FEDERATED OUTLET 

Nation's Only Coast To Coast Electronics Distributor 

ede urchaser 

slendard 
T U B E S Aq`ró °' hp ` Warranty Sery ce 

042 5 .93 SANS .... 2.00 310- A(WE). 5.95 
082 1.10 6C4 .49 408 -A(W5) 2.75 
1N23.11I .. 2.45 01.111 .59 717.A .. .98 
1N23 -11 .. 3.70 7C30 85.00 805 2.50 
1N34 . .64 l2Á6 .. .6s sol 1.59 

12ÁU7 .69 866 -A 1.55 
CSS- Kytron C.R. 
Tubes: 1616 .74 
17SP4A .24.75,1622/61äM 1.95 
20CP4A .38.50 1625 ... .39 
211P4Á .35.50 5654 2.00 
250 -TN .18.75 5692 (RCA) 7.95 

584.0 .55 304 -TH . 7.00 9001 1.35 
64K5 .75 304 -TL . 8.75 9004 (RCA) .39 

SN other types stocked at similar. savings 

872 -A (OE). 3.75 
2C43(11E) .13.95 

SELENIUM RECTIFIERS -r uu -wAVE BRIDGE TYPES 

Current 16/14 36.28 54/42 130,100 - 
(Conti > Volta Volts Volts Volts 

1AMp 51.35 52.15 s3.7Ó S7.5Ó 
2Amps 2.20 3.60 5.40 10.50 
2ÿj Amps_ .... .... 6.00 13.00 

Amps. 4.25 6.75 10.25 .... 
5 M.P. 4.95 7.95 _12.95 _25.25_ 

9.00 _13.50 _33.00_ 
10 Amps. 6.75 12.75 20.00 40.00 
12 Amps. 8.50 16.25 25.50 45.00 
20 Amps. - 13.25 25.50 39.00- 79.50- 
24 Amp._ 16.25 32.50 45.00 90.00 

30 Amp._ 20.00 38.50 .... 
36 Amp -25.00 I 48.50 .... .... 

New Selenium Rectifier Transformers 
POI: 115 v.. tio eyele4 In. 1 I Amps.... .S 8.75 } :c: U, 12, 18. 24. and 30 12 Anlpx.. .. 16.75 
.011.s. I 24 Ann .s..... 35.75 

1159. PRI.-36V. SO amp second %FMR ..$39.95 
111V. PRI.-59 @ 190 Amp. SSC 559.95 
115/230V. 60 cy. PRI. SEC.; 1.S, 30.3. 33.5 and 
36.5V. @ 4 AMPS. Hero. sealed 6.5o 
New 

4 
Selenium R h Chokes 

12 Amps.-.01 by.-.' ohm 
24 Amps.-.004 hy. .025 ohm 

I.95 
47.95 

29.95 
We m nufatture other Selenium Rectifiers, SO, m Rectifier Supplies, %FMRS., fs Chokes. 
SOLA HEAVY -DUTY PLATE TRANSFORMER. 
1.21: 200. 220. 240 volts--60 Cy. 
.,f:C: 700.0.700 @ conservative 200 MA. S'ira". 
OW-NEW-Wt. 19 Ib.. 

Special @ $17.50 
CARTER DYNAMOTORS O V DC Input -590 VIA' 

output @ 150 MA. Only 7' x ' x 3'. 
In Orig. Mfr'. Cartons. Only $28.00 

AR-`11-S1IERNETp RCVR.pIf. SO 
OWAn xn 

MTR 
w ,r _ 4n A ilrn,t sew. $99.50 `;, 

]ELECTROf1ICS CORP. 

Terms: 
r5toy SWtrieth 

rt 

N. 
balance 

VC. 
Send -2562. 

ent C fort momp -Aile 
merchandise guaranteed. F.OeB. 

rou may order tubes not miro 
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WV -77A 

COMPLETE WITH TUBES, BATTERY, 
PROBES & CABLE AND INSTRUCTION 
BOOKLET. FULLY ASSEMBLED AND CALI- 
BRATED .. JUST PLUG -IN AND OPERATE! 

NOW ONLY 5475° NET 

New York City 7, N. Y., 66 Dey St., 

Newark, N. 1., 114 Hudson St., 

Allentown, Pa., 1115 Hamilton St., 

Easton, Pa., 925 Northampton St., 

ELECTRONIC'S LATEST 

TROUBLE -SHOOTER 
A compact- complete- 

circuit analyzer 

ONLY 

$2495 
THE AMAZING 

TV SERVISET 

Model E -C 
(Pat. 

Pending) 

A precision engineered professional quality electronic 
test instrument. Ideal for field or bench servicing of 
Radio, Television. Radar. Communications gear. etc. 

Now- Çulekly -C neatly -At Low Cost 
l'lll:(K$: WIC. sul cep, viiico, audio Cirrllita, 1'T' 
high saltate supplies IDC. ItC. or Pulse). Ion voltage 
stun/lies. ends, condensers. resistors. tubes. trans- 
formers. speakers, ele. Will heal lac Mighty tu a 

particular stage, hdetermine defective component and 
ran actually lie damped ill circuit to restore circuit 
operation nmpnrarily in s,' 

r r 
or component u tube 

defects. Ideal for liratiug and confirming inter- 

SPECIFICATIONS: 
RF AF Signal Tracer. RF i AF Signal Injector. AC 
A OC Voltage Indicator O, 60 '550 '20.000. DC Polarity 
Indicator 60/550. 20.000 volts. Lo ohm. 0 -5. Hi 

. 0.500k -20 megohms. Tests Condensers .00025 - 
12 
ohms 

m(d., Tests Reaisbra 2 ohms-20 megohms. 2 Ca- 
a 

Sub 
Sub 

ges 
ranges 

0 -5001 ohms. 5k -351i, 1Ó0k -1 
Resist- 

ance g. 

Will r mplernrn/ your eoicl ig equipment ont bill 
outperform other lente,'$ costing m my timer IMO; 

A MUST FOR 
THE MODERNO TV [ AND ELECTRONICS 

Comes in handy cloth poach, complete with all s- 
ecluding ALNICO phone. TV high voltage 

page adapter, phone extension rd. test lead, 

adapter 
iootiing 

and TV trouble detailed Instruction 
g techniques. 

Manual. 

Er Nitre to ,lak for and ore sEJiI'ISET of your distribu- 
tor or Rend emery for complete information gad nome of 
your lord di.ntel bafor. 

LEE ELECTRONIC LABS., INC. 
233 Dudley Street Boston 19, Mass. 

ready for distribution, according to 
word received from the company. 

The new 1953 listing describes and 
illustrates over 30,000 products. This 
224 -page edition is the largest in the 
company's history and includes a new 
32 -page rotogravure section devoted 
to the components of high- fidelity 
custom music systems. 

Although primarily designed for the 
industrial and laboratory user of elec- 
tronic parts, the new catalogue in- 
cludes sections on public address sys- 
tems, amateur radio gear, hand tools, 
books, intercoms, kits, and emergency 
communications equipment. 

The new catalogue is available from 
the company at 167 Washington Street, 
Boston 8, Massachusetts. 

WRL CATALOGUE 
World Radio Laboratories, Inc., 744 

West Broadway, Council Bluffs, Iowa, 
has announced the issuance of a new 
catalogue covering electronic compo- 
nents. 

Comprising 130 pages, the new WRL 
catalogue lists many new items of in- 
terest to the purchasers of all types 
of amateur and other electronic equip- 
ment and components. Copies are 
available on request. 

AUDIO CATALOGUE 
Harvey Radio Company, Inc., 103 

West 43rd Street, New York 36, New 
York, has issued a new catalogue de- 
voted exclusively to high -fidelity audio 
equipment. 

Designated as Catalogue No. 54, 
this new 36 -page publication lists hun- 
dreds of items for the audiophile. In- 
cluded are AM -FM chassis and tuners, 
amplifiers, baffles, cabinets, cartridges, 
changers, disc recorders, equalizer - 
preamps, high -fidelity speakers, pick- 
ups, phonographs, tape units, etc. 

In order to insure maximum usabil- 
ity, the company has not only listed 
and illustrated each piece of equip- 
ment but provided technical data and 
performance information. 

MAGNETIC DOOR LATCH 
A catalogue sheet which describes 

all of the features of its new mag- 
netic door latch is now available from 
Heppner Sales Company, Round Lake, 
Illinois. 

The product described in the sheet 
is suitable for either wood or metal 
doors, retains its magnetic properties, 
and since it incorporates no working 
parts, will last indefinitely. 

HAM BOOKLET 
The Allied Radio Corporation, 833 

West Jackson Boulevard, Chicago 7, 

Illinois. in cooperation with the ARRL, 
is distributing a free booklet to radio 
clubs, radio classes, and all other 
groups of radio or electronic students 
or hobbyists. 

The booklet, "You Can Be There," 
is a dramatic story of the romance of 
amateur radio and the thrills that 
come with the hobby of operating a 
ham station. 

Instructors of radio classes, officers 

RADIO & TELEVISION NEWS 
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Your FCC Ticket is recognised in all radio f 
Melds as proof of your technical ability 1{ 

ADD TECHNICAL TRAINING TO YOUR PRACTICAL EXPERIENCE 

GET YOUR FCC 
Then use our Amazingly Effective 

JOB- FINDING SERVICE 

08 

I/a 
bo o kle 

Tta hluab 
TELLS HOW - HERE IS YOUR GUARANTEE 

If you fail to pass your Commercial License exam 
after completing our course, we guarantee to con- 

tinue your training with- 
out additional cost of any 
kind, until you success- 
fully obtain your Com- 
mercial license, provided 
you first sit for this exam- 
;nation within 90 days 
after completing your 
course 

it/Chided 

TrOihi fn Our 

hinged 

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 
Letter from Chief Engineer, Broadcast Station, North (arulba, "Need men with radio- telephone ist class licenses, no experience necessary. Will learn more than at average station for we are equipped with i'beset Electric power, transmitting and studio equipment." 
Telegram from Chief Engineer, Broadcast Station, Wyoming, ")'lease send latest list avail- able first class operators. line November loth opening for tuu combo men." These are just a few samples of the job offers that come to our office periodically. Some licensed radioman tilled 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 Time. 
Name and Address 

Lee Worthy 
.. . Cli22i tVÍs Ire St.. Bakersfieiá, laiiiorni; 2nd Phone.. ... 16 

Box Isle. Dania, Florida Ice Phone.. so 
Francis X. Petrel . .1st Phone Bendier P1.. Bergenfield. New JerseY'_... - 

38 
S. Sgt. Den B. Deese. ... ....... Phone.. ... 38 :117 North Roosevelt. Lebanon, Illinois Albet Schoen 

. ..... 2nd Phone.. ... ..23 110 n'est 11th St., Es000dida, California 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
CARL E. SMITH, E. E., Consulting Engineer, President 

Desk RN-48, 9900 Euclid Bldg., Cleveland 3, Ohio 

J y, 1953 

TELLS HOW- 
Our Amazingly Effective 
JOB -FINDING SERVICE 
Helps CIRE Students Get Better Jobs 
Here are a few recent examples of Job.Finding results: 

GETS CIVIL SERVICE JOB 
"Thanks to your course I obtained my 2nd phone .md am nun employed by Civil 
Service ut Great Lakes Naval Training Station :LS an Equipment Specialist." 

Kenneth It. Leiser, Faim Oaks, Jltd. Bel.. Mcllenry, IIL 
GETS STATE POLICE JOB "I have obtained my 1st class ticket (thanks to your school) and since receiving same I have held good jobs at all times. 1 am now Chief Radio Operator with the Kentucky State Police." 

Edwin I'. Healy. 264 E. 3rd St., London, Ky. 
GETS BROADCAST JOB "I wish to thank your Jub- Finding Service for the help In securing for me the position of transmitter operator here at 111'.1E, in l'ittsburgh." 
Malter Koschik. 1442 Ridge Ave.. N. Braddock, l'a. 

GETS AIRLINES JOB 
"Due to your Job- Finding Service. I have been getting m:u,y 
avers from all over the country. and I have taken it job will, 
Capital Airlines in Chicago. as a Radia Mechanic." 

Harry Clare, 4537 S. Drexel Blvd., Chicago, Ill. 

OURS IS THE ONLY 
HOME STUDY 
COURSE WHICH 
SUPPLIES FCC - 

TYPE EXAMINA- 
TIONS WITH ALL 
LESSONS AND 
FINAL TESTS. 

MAIL COUPON NOW 

I 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN 45 -4900 Euclid Bldg., Cleveland 3, Onio 

(Address to Desk No. to avoid delay) 
1 wan. to know how I can get my FCC ticket in a minimum of tinte. 
Scud me your FREE booklet. "lime to I`ass FCC License Es:nnioa- 
thins" (does not cover exams for Amateur License), as well as a 
sample FCC-type exam and the valuable booklet, "Money-flaking 
FIT License Information." 

Tell me about your Television Engineering Course. 

NAME 

ADDRESS 

CITY ZONE STATE.... 
l'a to on two -cent postcard or send air mail 
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PPEA PLIFIER- EOUAIIZER MODEL 50 -C 

THE HIT of the 
AUDIO FAIR! 

Master Audio Control 
MODEL 50 -C 

TIIi, is the equipment (50 -C and 
50 -A) used to reproduce WQXR's 
binaural broadcast to the AES 
Annual Banquet. You can pay con - 
siderably more but you cannot buy 
finer! THE FISHER Master Audio 
Control can be used with any ampli- 
fier. Intermodulation distortion is 
virtually unmeasurable; complete, 
professional phonograph equaliza- 
tion settings and tone controls; gen- 
uine F -M loudness control; 5 inputs 
and 5 independent input level con- 
trols; cathode follower outputs. 
Finest preamplifier. Self -powered. 

As shown, 50 -C: $97.50 
Chassis only, 50 -CH: $89.50 

All- Triode Amplifier 
MODEL 50 -A 

THE FISHER Laboratory Stand- 
ard Amplifier is, beyond a shadow 
of a doubt, the world's finest all - 
triode amplifier -and yet moderately 
priced! FEATURES: High output - 
less than .3% harmonic distortion 
at 40 watts (.08% at 10 watts.) In- 
termodulation distortion below .8% 
at 40 watts. Uniform response within 
.1 db, 20- 20,000 cycles; 1 db, 5 to 
100,000 cycles. Hum and noise bet- 
ter than 98 db below full output. 
Quality components used throughout. 
Beautiful workmanship. $159.50 

Write for illustrated brochure 

FISHER RADIO CORPORATION 
39 EAST 47th STREET NEW YORK 

ALL TRIODE AMPLIFIER MODEL 50 -A 

and sponsors of clubs and other groups 
can obtain any number of copies of 
the free booklet by writing to Zole 
Csolkovits, W9TXZ at the above ad- 
dress. 

TRANSFORMER CATALOGUE 
Milwaukee Transformer Company, 

5231 North Hopkins Street, Milwau- 
kee 9, Wisconsin, has just released a 
new, 16 -page catalogue to the elec- 
tronic trade. 

Designated as catalogue MTR -1, the 
new publication describes a varied 
line of transformers, reactors, filter 
networks, and similar components 
which have been specially engineered 
to the rigid requirements of commer- 
cial and government agencies. 

Headlight Dimmer 
(Continued from page 35) 

second stage because without heater 
excitation no plate current can flow. 
The current drain on all the batteries 
is very low and they should provide 
almost shelf life. The circuit could be 
designed to use the auto battery as 
one of the bias cells as well as for 
heater power but this is not advisable 
because the grid voltages are quite 
critical and the 6 volt system in an 
automobile varies considerably with 
engine speed. 

A 0.01 t fd. condenser is connected 
from grid to cathode of each stage to 
prevent any a.c. voltages from appear- 
ing at those points. If this precaution 
were not taken, the circuit might os- 
cillate and would surely pick up igni- 
tion noise and possibly even r.f. It is 
the combination of C, and R, in the 
first stage that gives the circuit the 
slow reaction to changes of light in- 
tensity. This reaction can be slowed 
even more by increasing the value 
of C,. 

The sensitive relay in the plate cir- 
cuit of the second stage of the ampli- 
fier has a 10,000 ohm coil and can be 
adjusted to close at about 2 milliam- 

FROM 
SENSITIVE 

RELAY 

FOOT DIMMER 
SWITCH 

AUTO 

BATTERY 

MON BEAM 

DUAL 
RELAY 
SWITCH 

LOW BEAM 

Wiring diagram for a conventional auto 
headlight system. See text for details. 

peres. The contacts form a single -pole, 
double -throw switch. The armature 
of the relay is grounded. The nor- 
mally- closed contact goes to the relay 
switch operating the "high" lights and 
the normally open contact goes to the 
relay operating the "low" lights. 

The unit was constructed in a small 
aluminum box 8" x 6" x 4 ". Care must 
be taken to mount the sensitive relay 
in a horizontal position so the vibra- 
tion of the auto cannot interrupt its 
operation. Also, the resistance be- 
tween the grid and cathode of the first 
stage of the amplifier should be kept 
as high as possible because a resis- 
tance of less than 10 megohms will 
cause considerable loss of sensitivity. 
Four wires are brought out of the box 
-one for filament power, two for the 
headlight relay switches, and one for 
the phototube. The wire for the pho- 
totube is shielded to prevent any stray 
pickup. The entire unit is mounted on 
two aluminum flanges beneath the 
dash panel of the automobile. The 
phototube can be mounted behind the 
windshield in any convenient place. 

This unit was installed on a 1946 
Chevrolet and a dual headlight relay 
had to be installed on that car. The 
wiring of the headlight control system 
would have to be adapted to the par- 
ticular car, of course. In any case, 
the foot dimmer switch should be 
wired to override the photoelectric 
dimmer as a safet y precaution. 

- 
Over-all view of the complete photoelectric headlight dimmer unit. 
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Great, New 

630-DX CNA 1953 Model 
terrific savings- immediate de 

Includes newest developments- Cascode Tuner-30 Tubes --for 16" to 
24" Picture Tube -Wonderful Saving, Adaptable for color and UHF! 

The great 630 with all the up -to- 
date improvements! Wonderful re- 
ception on long range up to 200 
miles without a booster is yours 
today at this low -low p ice. Gives 

t -times normal reception. Special 
super high -gain standard coil 
tuner gives greater sensitivity, 
top performance on any channel. 
Aligned and tested for 5 hours, 
molded condensers, 4 microvolts 
,,ensitivity, FM sound system. 
horizontal and linear lock and is 
directly adaptable for color and 
111 F. 
Model 630 DX -1: RNA Guar- anteed- Factory Wired, ready 

14950 
to play. Complete with 12" floss 
speaker, 

hardware and CRT) 

FREE: New Trouble Shooting 
book with any chassis/ 

SUPER 630 DX -2 TV CHASSIS 
Includes the sale features Al the 630 DX -1 
chassis PLUS the 

same 

*I eyed AOC level control * f' nell- Ouhllier plastic molded condensers * 4.1 Megacycle wave trap to eliminate inter- 
ference * Phone Input & switch which cuts out high 
a,rllnt!e s, pl,ly * la'A matched flc cosine yoke â Net price 
IfiVoltage transformer CO moIe to * Four .4 0('1111 tube, in vide IF 

15950CRT) Inr4 l2^ .Vprakrr 

Universal Mounting Brackets ...55.95 

SUPER DELUXE 630 -DX 3 CHASSIS with Push ull Audio Output. 
Includes same features as 630 DX -2 chassis, PLUS the fol- lowing: * rueh -roil audio l.ua,ut 
*Frequency recioso fro,, 

SO.111,001) cycles at + 1.', 
db. * Topped for 4 & a 

tóprtz,,cr ohm speakers * Ingh qunlIly RCA 10950r 
12^ Pat speaker V 

SCOOP AM I`.,, i , p 6:t11 nose ll,. ,Ih I 

clnnad.. special is 
a _ rend, . i,- .i _ - ni i, w, .0 TV ea 
Great 
Values 

108P4 
t2LP4A 
I4CP4 
I6AP4A 

TV PICTURE TUBES 
Full Year's Guarantee - 
Bleck Face -Grand New. 

Standard Stands 519.95 160P4 632.95 20CP4A 935.95 22.95 165P 26.95 21FP4A 36.95 23.95 1794Á 23.95 24ÁP 68.95 23.95 19AP4A 39.95 27E1.4 92.95 32.95 
ORDER NOW FOR IMMEDIATE DEL VERY 

WRITE FOR CATALOG! MIN. ORDER: 55.00. 25% with under, balance 
The ROSE Company ,li ^.li. Inc/óde ia,atage with mdcr. All n reI 

a n )pet o r inn a 
It. 1r i rr- , l'ert 

b`rl:n,c, 

102 Park Place, Dept. R -1, New tYork ^7, N. Y.. COrflandt 7-6195 

NOW! 
A 

T.V. TEST 
PATTERN 

use 
MODEL CB -101 

WHENEVER 
You NEED one 

lTI PATTER N 
GENERATOR 

SIMPLE EFFICIENT ACCURATE 
for a STEADY NON -SHIFTING 

VERTICAL or HORIZONTAL 

TEST PATTERN 

TESTS VIDEO AMPLIFIER 
LINEARITY end PICTURE 

TUBE PERFORMANCE 

MODULATES YOUR T.V. 
SIGNAL GENERATOR 
FOR OVER -ALL TEST 

OF T.V. RECEIVER 

HERE'S WHY YOU'LL LIKE IT ... * Makes horizontal and vertical linearity,width,height and centering tests. * Checks relative gain of video stages; isolates defects in video amplifier. * Tests performance of kinescope directly. * Checks overall image reproduction when used to modulate TV signal 
generator. * Uses sync impulse of receiver to insure steady line or bar pattern. * No removal of chassis necessary; special leads connect to tube pins. - Ask your distnhwfor abrid it. Send for free folder Ka. 32 

UNITED TECHNICAL LABORATORIES 
f,v,eee M O R R I S T O W N , N. I. Mnnvforrure,s 

January, 1953 

BUILD 15 RADIOS 
AT HOME ONLY 

With the New Improved 1953 $ 995 
Progressive Radio "EDU -KIT" 

NOW INCLUDES 

SIGNAL TRACER 

and 
CODE OSCILLATOR 

FREE TOOLS WITH KIT t ABSOLUTELY DGE 
RADIO 

NO 
NECESSARY EDGE OF RADIO NECESSARY 

NO ADDITIONAL PARTS NEEDED 
EXCELLENT BACKGROUND FOR TELEVISION 
IO DAY MONEY -BACK GUARANTEE 

WHAT THE PROGRESSIVE RADIO 
"EDU -KIT" OFFERS YOU 

The Progressive Radio "Edo -Kit' offers you a home study course at a rock 
bottom price. Our Kit is designed to train Radio Technicians, with the basio 
facts of Radio Theory and Construction Practice expressed simply and clearly. 
You will gain a knowledge of basic Radio Principles involved in Radio Recep- lion. Radio Transmission and 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 manner. You will learn how to 
operate Receivers. Transmitters. and Audio Amplifiers. You will learn how to 
service and trouble -shoot radios. 

You will learn code. You will receive training for F.C.C. license. In brief. 
you will receive a basic education in Radio exactly like the kind you would 
expect to receive in a Radio Course costing several hundreds of dollars. 

THE KIT FOR EVERYONE 
who has 

Progressive 
esire to 

Radio 
Radio. K The Kit has been for 

any 
young and old all parts 

learn 
farthe world. It i not necessary 

prepared 
successfully 

have even the slightest background science or radio 
d by 

this country and abroad. It is used by the Vetera s Radio and Clubs 
o in 

Guidance and Training. 
The Progressive Radio Edu -Nit" requires n instructor. All instructions included. All parts are individually boxed, and identified by name. rphoto. 
ph and diagram. Every ste involved in building these sets is carefully 

explained. You cannot make a mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio 'EduKi t a complete with instructions. These ntruct,ons a arranged in a clear, simple and progressive manner. The theory S'f Radio Transmission. Radio Reception, Audio Amplifications and servicing by 

ig al Tracing i clearly tap fined. Every part i identified by photograph and 
99 w'ñ Me /unction and theory of a ry rt u ed. 

d ' Thr Progrem five Radio CouX;t' ,e the princi Ple _of 'learn by Doing." Therefore you will build radios to illustrate the principles which you learn. 
These radios are esigned in a modern manner, according to the best prin- 
ciples f present.day educational practice. You ben by building mple 
radio. 

of 
next set that you build is slightly more advanced. Gradual/y, 

progressive manner. you will find Yourself constructing till more advanced 
die sets, and doing work like professional Radio Technician. Altogether 

You will build fifteen dios. including Receivers, Transmitters, Amplifiers, Code 
Oscillator and Signal Tracer. 

The Progressive Radio "EDU -KIT" Is Complete 
You w any to build 15 different radio sets. Our 

kits contain tubes, tuber sockets^ chassis. variable condensers. mica ondensers. 

e. 
mnden istors. line cords. selenium rectifiers, tie strips, coils, hard- 
tubing. hook -up w solder. etc. 

el 
w aEvery 

cart that you need is included. These Darts a individually packaged, 
EIthat y ca c IY identify ev y item. Tools arer Iuded, a .0 a 

ecb,cal ánd Radio'Tester. compiete. easy- to -ronow instruebons á ptovi ded. 
In addition. the rduKì t contains lessons for servicing with the pro 

pleteivedioignal Tracer. F.C.C. 
Fto the smallest detail. 

szes. The '[duKit" is a com- 
plete 

TROUBLE -SHOOTING LESSONS 
Trouble- shooting and servicing a included. You will be taught to recognize 

and repair troubles. You l build ' d learn to operate a prolessiana ignal 
Tracer. You an Electrical and Radio Tester, and learn to use it for 
radio repairs. while you are learning in this practical way, you will t1be able 
to do many a repair job for your neighbors and friends, and charge fees hich will far exceed the cost of the "EduKit." Here is your portunity to learn 
will quickly and 

withe anyy technical 
have 

°w which you 
Our 

y 
Consultation Service 

FREE EXTRAS IN 1953 
ELECTRICAL AND RADIO TESTER 
ELECTRIC SOLDERING IRON 
BOOK ON TELEVISION 
RADIO TROUBLE -SHOOTING GUIDE 
MEMBERSHIP IN RADIO -TELEVISION CLUB 
CONSULTATION SERVICE QUIZZES 
TRAINING FOR F.C.C. LICENSE 

The Progressive Radio "Edu -Kit" is sold with a 10 -day money -back 
guarantee. Order your Progressive Radio 'iEDU -KIT" Today, or 

send for further information. 
We pay shipping charges all over the world. if you send check o money order 

for $19.95 with your order. 
¢ 
On C.O.D. orders. you pay cost of delivery. 

PROGRESSIVE ELECTRONICS CO. 
497 UNION AVE., RN -14, Brooklyn 11, N. Y. 
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- - "T IE:::NE 

VB-1 
Voltage Booster* 

-Prtc4__ 

Get peak performance from your TV set or 

any electrical device drawing 350 watts or 
less. This manually operated autoformer 
maintains full 117 volt power supply. In- 

sures full size TV picture when low line 
voltage shrinks picture size. 

THE VB -1, $19.95 LIST 
by the makers of the Regency VHF TV booster and UHF 

TV converter 

Ask any radio parts jobber for further information or write: 

1.D.E.A., INC., REGENCY DIVISION 
7900 Pendleton Pike, Indianapolis 26 
Cherry 2466 

BENDIX 4- CHANNEL E.C.O. 
Channel 1 1050 -1700 KC Channel 3 3000 -4800 KC 
Channel 2 2000 -3400 KC Channel 4 4370 -7000 KC 

Unit is front end of TA 118 
transmitter by band switch- 
ing each channel is a com- 
plete oscillator u a 
or 12SK7 in each channel by 
adding an 807 driver and 
lair of 807 's for a nasal you 
have a Si) watt trans. each 
ose. section is 1ptell 
shielded id Inounlcd on an 
aluminum chassis with var. 
tord. shafts extended ready 
to add voltage. GOVT. (OST 
OvElt $150.011 NI:W. WHILE 
Tln.l' LAST. For That New 
Ham Sand 3700 KC. 18.95 
3834 Germantown Ave. 

Phila., Penna. Bn 8 -8033 

HIGH SPEED WITHOUT 
NERVOUS TENSION 
REVF.AI.ING. 1111(IK 
shows how e r a k' 
operators develop high 
speed and proficiency. In mop 
learn code for Ama- .'r 
true or Commerr lai \ RdlotelegraPh 1.1- .-y I cell . or Imp 

ove your e dine and receiving 
I with the Candler System which develop. ra- 

diotelegrph ts and nde hampmn.. FREE I 

Sox 928. 
CANDLER srsTBiK CO. Cole BOOK - - - - - - - - McCONNELL'S 

L. A. HAM SHACK 
METERS 

WESTON SANGAMO 
ALL NEW ALL U. C. 2" SQUARE 

0-5 Ma 
0-15 Ma 
0-50 Ma 
0-100 Mo 
0-200 Ma 
0-300 Ma 

0-2 Ma $3.95 0 -500 Ma 

Mfg'rs inquiries: lots over 100 

"S" METER 
Illuminated face. Full scale 
reading of 5 ma. A standard 
value for most "5" Meter Cir- 
cuits. 23/8 ". Black face. 

$2.49 New S 
Amp Meter. No. 60 -0 -60. 
New $1.29 

COMMAND AND /OR ARCS 

TRANSMITTERS and RECEIVERS 

3.6 MC Receiver Used $8.95 -New $17.95 
6 -9.1 Receiver Used 8.95 -New 12.95 
Triple Receiver Rack 
V.H.F. ARCS Transmitter or Receiver, 

Complete w /tubas Used 24.95 
Used New 

4 -5.3 MC Transmitter with tubes $ 8.95 
5.3.7 MC Transmitter with tubes 8.95 
7 -9.1 MC Transmitter with tubes 9.95 $19.95 
3 -4 MC Transmitter with tubes 18.95 
28V Receiver Command 

Dynamotors 0.97 
MODULATORS Used 

BC -456 with Tubes, less dyn 2.95 
MD -7 Modulator Dynamotor, 28V 2.95 
BC -433 Receiver -with tubes 24.95 
MN -26C Compass Receiver 24.95 
MN -261' Compass Receiver 24.95 
BC -357 Marker Beacon Rec. W O. Tube 

$3.29 
EACH 

or 
3 for 
$9.00 

New 

SELLS FOR LESS 
CIVIL AIR DEFENSE or 2 METERS 

ARC -4, W /tubes. Good, used $24.95 

522 Trans.- Receiver. W /tubas. Good, used 69.50 
Modulation Transformer. BC -375. New 2.49 
BC -306 Antenna loading 

GP -7 Navy Transmitter: 100 watt master os. 

Can use on any freq. from 350.9050 kc. by using 
proper plug -in. With 1 tuning unit $17.9S 
FIB Filters -A's, B's, C's New 1.95 
FL5 Filters New .95 
Hand Keys -1 -38 New 1.19 
Heineman Circuit 

115 V., 
20 

amp. 1 
Breakers 

. .39 
TRANSFORMERS 

12V 24V tam 110V primary $2.95 
BC -434 Control Used -$1.95 New -$2.95 
Code Tapes for TG -10 15 rolls. New 7.95 
BC -906 Absorption Type Freq. Meter Ronge 

150 -225 mc. 0.500 DC Microm....Used $11.50 
Field Phones E -E 8's. Used $29.50 pr. 

DYNAMOTORS 
PE103 New Case $29.95 
PE -73 29V @ 20 amps. output 1000V @ 

9.95 .350 amps 
PE.77 14V @ 40 amps output 1000V 

24.95 .350 amps 
RL -42B Antenna Reel Ass. Less wire New 9.95 

OIL CONDENSERS 
Sandord Makes -New 

2 mfd 600V $0.49 
4 mfd 600V 1.39 
1 mfd 1000V .69 
3 mfd 4000V 7.95 
.5 mfd 2500V 1.49 

10 mfd 600V 2.95 
2 mfd 2500V 3.95 

2 mfd 5000V $8.95 2 mfd 7500V 29.59 

__IL 

HEAD SETS 
HS 30 New $1.95 

_ HS -23 Used $2.95 
$39.50 Matching Transformer for HS -30 .69 

39.50 RG -7U Coax Cable, 97.5 ohms foot .08 
5.95 MIKE CHEST SET "F.1" button New 2.95 

Cash with order. Prices sublect to change without notice. California orders please include 31/2% Sales 

Tax. Please include approximate postage- Excess will be refunded. What Have You in Surplus? Submit 
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TV Signal Tracing 
(Continued from page 51) 

of the horizontal- output tube, its ef- 
fect can be reduced to an insignificant 
level by both direct contact of the 
probe tip to the tube cap and manipu- 
lation of the probe body for minimum 
capacitance pickup. Actually, direct 
contact lowers the probe input im- 
pedance, making it less sensitive to 
the crosstalk field. 

The small short ripple, which fol- 
lows the pulse in Fig. 2B but is not 
apparent in Fig. 2A, is a characteristic 
found at the deflection voltage level. 
It is referred to by design engineers 
as the "Spook ". (The spook may be 
noticed on television screens as a fine 
vertical line very close to the left 
edge of the raster.) 

Hum 

Hum also presents a continuous but 
not too serious problem in high -volt- 
age signal tracing in that it spreads 
the horizontal lines of a high -voltage 
waveform vertically, as shown in Fig. 
3. Very little hum interference comes 
through the probe -tip contact because 
a rather high ratio of high voltage to 
hum voltage exists at that point. Hum 
introduced near the handle of the 
probe, however, mixes with the high - 
voltage signal after the signal level is 
reduced by the probe resistor. Fig. 3 
shows amplitude expansion of horizon- 
tal lines due to hum voltage originat- 
ing in the field of a Variac placed near 
the probe handle. If the source of 
hum cannot be removed, movement of 
the probe to a different angle of ap- 
proach will usually reduce the hum 
effect to an insignificant level. As a 
matter of note, strong video signals or 
vertical- deflection signals, or either of 
these mixed with hum, will cause dis- 
tortion similar to hum alone. 

Effect of Reduced Voltages 

Low supply voltage (low line volt- 
age, low "B+" voltage, or low boosted 
"B-F" voltage) is another possible 
cause of waveform distortion, particu- 
larly because it affects pulse shape 
and amplitude. The three exposures 
in Fig. 5 are expanded trace views 
showing how pulse amplitude dimin- 
ishes with decreasing supply voltage. 
These pictures, obtained by probe con- 
tact at the plate of horizontal output 
tube, show a simultaneous reduction 
of the wavetrain following the pulse. 

Reduction of heater voltage at the 
damper tube may also cause reduced 
pulse amplitude along with distortion 
in the wavetrain as shown in Fig. 6. 

Reduced cathode emission within the 
damper tube produces a similar effect. 

The use of a d.c. oscilloscope for ex- 
amination of these waveshapes has 
one special advantage; three standard 
conditions of "B" voltage can be re- 
checked conveniently when desired. 
The triple exposure in Fig. 4, made 
with probe contact at the damper - 
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tube cathode, shows zero voltage at 
the base or lower line, the 'rB+" volt- 
age above it, and boosted "B+" volt- 
age and pulse waveshape at the top. 
The "B+" voltage alone remains when 
anything happens to eliminate the 
high -voltage pulse. 

Typical Waveforms 

As previously mentioned, deviation 
from the normal waveform at the 
plate of the horizontal output tube in- 
dicates failure of components in the 
high -voltage section of a TV receiver. 
The series of examples that follows is 
typical of modern high -voltage cir- . cuits. An RCA 17T153 television re- 
ceiver chassis was employed during 
waveform photography. In receivers 
with different circuits, some modifica- 
tion of waveforms can be expected. 

Although the normal waveform in 
Fig. 7A is not entirely clear of cross- 
talk, it is typical of waveforms found 
to be satisfactory as a reference for 
signal tracing. Subsequent illustra- 
tions each show singular changes from 
this normal state. The testing ar- 
rangement employed to obtain the 
normal signal indication of Fig. 7A 
was retained for all other pictures in 
the group. 

Baseline Distortion 
Figs. 7B and 7C illustrate the bent 

baseline caused by reduced damper - 
tube emission. In the previous exhibit 
of this condition in Fig. 6, the general 
bend in base line is lost because of 
trace expansion. It can be seen, there- 
fore, that it is advantageous to ex- 
amine at least a complete cycle of the 
waveform, digressing only temporarily 
to observe detail by trace expansion. 

Fig. 8 indicates loss of pulse ampli- 
tude due to damper tube heater -to- 
cathode leakage. Usually such leak- 
age is quickly checked by tube replace- 
ment but may even be traced to paths 
external to the tube. 

Short -circuited or leaky components 
place undue loading on the entire de- 
flection circuit and result in loss of 
pulse amplitude and base -line warp- 
ing. Various degrees of such condi- 
tions are illustrated in Figs. 7B, 7C, 
8, 10, 12, 13A, and 14. 

Distortion of Pulse Shape 
Analysis of the cause of a distorted 

waveform should also include inspec- 
tion of the pulse shape. The shape of 
the pulse is closely related to the 
proper performance of the deflection 
output components, such as the hori- 
zontal output transformer, the yoke, 
or the damper tube. The pulse -form- 
ing circuit which includes these com- 
ponents has a resonant frequency of 
approximately 65 kilocycles and there- 

Fig. 12. Waveform at plate of horizontal 
output tube. This pattern is obtained 
when there is a shorted condenser be. 
tween "B and boosted "B " circuit. 
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HERE ARE JUST A FEW OF THE 

VALUES 
IN THE LA TEST 148 PAGE 

g.A CATALOG 

WRITS US IF YOU NAYS NOT RSCSIVIO IT 

3t MA -130 VOLT 
SELENIUM RECTIFIER 

EACH 

35c 
Very compact 3,' "0/z dia. in tubu- 
lar fibre sleeve. seated with high 
temp. wax -easy to mount anywhere 
with the self supporting 2" tinned 
wore leads. 
An exact replacement for Standard 
BSI and many other TV boosters and 
ideal for countless other rectifier 
needs. 
No. 15A1172 10 Lets 
Spec. E a. . 3SC Each 29C 

MIDGET 
POWER TRANSFORMER 

117 V., 60 cycle AC primary, 110 V 
(N 20 MA M.V. Secondary 6.3 V at 
.3 amp for Filament. Fully enclosed, 
compact size I$ ''x I ír2 "x I l3' -mtg. 
ctr. 21'a ". Color coded leads. 
An exact ep'acement for many pop- 

lar TV Boosters a 
s 

well as for use 
in construction of phono pre -amps, 
bias supplies, phono oscillators. etc. 
No. 19C714, 1O Lots, 
Special Each 89C Each... 79C 
As above: 110 V. (rd 40 MA H V. 
Secondary. 6.3 V. (a I. amp. for 
Filament. Size I ', "x 13a "x I 

23é' Ctrs. 
No. 190731. $ 29 10 Lots. B 19 
Spacial Each I Each... I 

SWITCH ASSORTMENT 

BURSTEIN -APPLEBEE CO. 
1012 -14 McGee St., Kansas City 6, Mo. 

Cl Send Free n -A Catalog No. 531. 
D My order is attached for items from bcI.i, . 

á enclosed. 

Name.... 

I Address 

I City State 

16MFD. -150 WKG. V. -225 .V. 
TUBULAR ELECTROLYTIC 

EACH 

15c 
Top make, hermetically sealed in 
aluminum tube with kraftboard in- 
sulating lacket and 3" tinned wire 
leads. Compact only 13'090ä Fresh 
stock - fully guaranteed, a widely 
used capacity at a crazy Low Price. 

Spec. 
L.. 

1 5C Each 13C 

36 MOLDED PLASTIC 

TUBULAR 

CONDENSERS 
SII 70 List Valu. 

5388 

J 

Compact, yet with the rugged con- 
struction needed to withstand the high 

sets. Top 
in TV, Auto and AC -DC 

te op Quality. Fully guaranteed 
by the maker as well as B -A. 
Kit of 36 all 600 Volt: 4 each .001, 
002,.005 and 6 each .01, .02, .05, .1, 

Yo18A263 $3.88 Tour Cost 
Kit of 36 Paper Tubulam all 600 volt 
assorted as above. $10.50 List Value. 
Na. 1SA389. $2.39 Kit of 36 7 9 

ROTARY SWITCHES 

Made by Sylvania and bears the 
name "Standard" because they were 
originally intended for use in Stand- 
ard Boosters - otherwise the ident- 
ical 6AK5 you would get if buying 
tubes bearing the Sylvania name and 
for which you pay up to $2.06 Net 
Each !List Price $3.90 Ea. . Here 
you get 6 for little more than the 
regular price of 2 and believe us- 
they are perfect- new --fully guar - 
anteed-a popular type widely used 
in Radio, TV, Boosters. etc. 
Ne. 70A98. Pkg. of Six OAKS Syl- 
vania Made Tubes 
ONLY $4.79 
PAPER & MICA CONDENSERS 

10 Asserted- toggle, push -button and 
slide type switches. The se of on'y 

iral will pay for the tot. 8Á935. Per Assr. Only... $1.19 
A HEAP OF PARTS 

25 assorted useable capacities paper tubular, con- 
densers. RegularolvaaÉ dup to 25c 
each. 

99e 188203. A Wonderful Value 

TRIMMER CONDENSERS 

Assortment of TEN -any one of which 
os worth more than the price of the lot. Anyone experimenting or build- ing will find good use for all 
Ne. 18A43Ó. 
Per Asst. f TEN 99c 
INSULATED RCSISTORS 

0 

ASSTD. 

s149 
Do not confuse with - insulated, 
foreign makes etc. offered by others. 
50 Asserted top quality Vz watt in- 
sulated resistors in most popular 

1capacities. 
7A871. Per Asst. of SO.. $1.49 

ASSORTMENT OF 100 
Consists of 75 -1/2 watt and 25 -1 watt 

sulated top quality resistors 
No.198796 
Per Assortment of 100 $2.49 

6 FT. BROWN AC CORDS 

Av om Lly c .Os of 19O mint midget 
,able, coil socket, dual crystal 

socket, RF cod socket, 10 contact ter- 
sembminal strip, resistors. etc., neatly n 

led on /natal chassis with fibre 
bottom plate 4" x I fa. a I ya" hmh. 
Eosy to dis- assemble. 
No. 1881044. 

290 Per Assembly Only 
10 Las Each 25c 

25 Assorte, ceramic base mica tam- 
er condensers popular capacities. 

R gulor cost up to 20c each. You can 
afford to hove several assortments, 
even if the use is only occasional. 
Ne. 18A156. 
PER ASST. ONLY 39c 

INCLUDE ALLOWANCE FOR POSTAGE -ALL 

10 FOR 

$'69 
All are of U L approved s e It -2 
conductor zip apart cord and top 
ttuality plugs. 
No. 198911 
Per Bandle of 10 $1.69 

FLEXIBLE 
MICROPHONE CABLE 

Special silver stranding gives extreme flexibility plus unusual tensile strength. 
Top quality filler, shielding and over all rubber covering. Only A dia. 

25132. 100 
$2.95 Per 25 cell 95c Fr. J 

OVERPAYMENTS WILL BE REFUNDED 

4111, BU'RSTEIN-APPLEBEE CO 1012 -14 McGEE ST. 
KANSAS CITY, MO. 
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WANTED! 
TCS1 and up 

SCR 214N, SCR -300 

SCR 399 Equipment JB 70, JB 60, 

BC -939A, BC- 610E, RA -63, EE8, 

BC- 614 -E, PE95, PE191, Trailer K -52, 
Cords, LS-3 

SCR-508 . , . BC604, BC603, FT231, 
Crystal Sets 

SCR -506 . BC- 653.A, BC- 652 -A, 
DM -40A, FT- 253A, BC -658 -A 

BC312, 342, 348, 1000 Receivers 

SCR522 Equipment, RA-34 Rectifiers 

Telegraph WWI. Newark 

r1lumay4 Reg& Wed Sazi 1O e e 

RADCOM F;nóineNrMO Cue Newark 3N 
St. 

zr_ 

RADCOM pays 

highest prices for surplus 

equipment, parts and tubes 

ARC -I, ARC -3, ART -13 

Transmitters BC 696, R89 /ARN -5A 

MN 62. Test Equipment SCR -21 I, 
1.208, BC2I1 

Selsyns -All kinds 

Generators -GN 45 -All kinds 

5 KW Gas Generators PE 15, PE 95, 

PE 191 

Plugs and Connectors. Technical Man- 

uals 

Magnetrons 4J -52, 120 -AY- Others 

Tubes -Special Purpose, Lots 

Bigelow 2 -6666 

DOW 
HEADSETS I -IMP. 
HEADSETS 11533 

HEADPHONE i CHEST 
A62 PHANTOM ANTENNA 
1 SECTION 35MMFD 
HEINEMANN DUAL 

POSITION PUSH 
A.C. VOLTMETERS 

RANGES 120. 
TELEPHONE WIRE 

FT. REELS. WEIGHT 
GE RELAY COIL 

VOLTS 
3 GANG 365 MMFD 
4 GANG 365 MMFD 
4 GANG ISO MFD 
S GANG TUNING 
6V AT 6 AMP BATTERY 
8AG FUSE POST, 
RESISTOR KIT 
POWER RHEOSTATS 
STANDARD BRANDS: 

SURPLUS 
USED. SPECIAL. 51.95 

LOW -IMP. NEW... 5.95 

SET MIE 2454 -B L N EA. 5.95 
10 METER. NEW . 1.98 

VARIABLE CONDENSER .29 
CIRCUIT 8 AND 25 AMP. 3.9 
BUTTON SWITCH... 3 FOR 1.00 
115V 60CV A.C. LINE 

130. 150. NEW .. 5.95 
w -130 2- CONDUCTOR 1000 

ONLY 8 LEIS 3.95 i FRAME LESS CONTACTS 12 
.49 

PER SECT. COND .98 
PER SECT. COND 2.95 

.98 
CONDENSER 3.95 

CHARGER. NEW. 9.95 
NEW 7 FOR 1.00 

ASSORTED 100 FOR 1.95 

S OHM OR 100 OHMS 

TUBES 
SURPLUS 

11Y615 
NE48 

R73 
5561 ..29.85 
VR150 
I LDS 
2121A 
3DP1 
3GP1 
5BP1 
SCPI 
5FP7 
64C7 
6AL3 
6866 6C 
6G6 
696 
6N) 
6X5 . 
6SN70T 
6517 ... 
12K8 .. 
41 

2508 
3047E 
801A 
803 
805 ... 
837 ... 
843 
8711 
919 .. 
958, 

2 FOR 
1616 
1629 
1629 
2051 
8012 
8025 
9002 

.50.39 
.29 

. .98 
.89 .9 

. .95 

. 1.95 

. 3.95 

. 3.89 

. .95 

. 1.95 
.70 
.54 

. 1.59 9 
.90 
.59 
.90 
.65 
.79 
.89 
79 
.s9 

. 5.95 

. 6.95 
.45 

. 3.49 
3.65 
1.45 
.39 

. 1.45 
2.49 

1.00 
.75 
.49 
.29 

. 1.15 

. 2.60 

. 5.99 
.95 

FUSES 
Amp. Type Each 10 fO 100 for 

RAG 50.03 50.25 $1.95 f BAG .03 .25 1.95 I. 3180 .03 .25 1.99 
I 

3AG .03 .25 1.95 
'1 3AG .03 .25 1.95 
2 3AG .03 .25 1.95 

3AG .03 .25 1.95 
10 3AG .03 .25 1.95 
15 3AG .03 .25 1.95 

1 4A0 .03 .40 2.95 
5 4AG .05 .40 2.95 

10 AG .05 .40 2.95 
15 4AG .05 .40 2.95 
20 4AG .05 .40 2.95 
30 4AG .05 .40 2.95 
35 AG .05 .40 2.95 
40 4AG .05 .40 2.95 
70 ACL .05 .40 2.95 
20 

.90 

3AG .05 .40 2.95 
40 SAG .05 .40 25 
50 SAG .05 .40 2.95 
70 HBR .03 .40 2.95 
30 Plug 

Fuse .06 .50 3.95 

EDWARDS BUZZERS 
_1892 -115 V -60 cycle .05 

on :19-site 0 -12V DC works 69 
e Fine for Code Practice 

10 oc 
Ea. 

r 51.95 
CARBON M I ß E 
8583. NEW 3.95 
THROAT M I K E 
T30. NEW 51.00 

-17 -T-17.17 M I ME. 
EW.FG. 59.95 TM 

SRPL M 1ßE 
SUURPLUS, GUAR 

55.95 
470 MFG. CO -AX 
ANTENNA 51.95 
TU -10 TUNING 
TU-S 2.95 

NI5 T NEW 5 
UNITS. NEW 5.95 

KEYS 

.45A ...50.9 
J -30 ... 1.25 

1.38 1.25 
J.41A .89 
J -47 ... 1.25 
J -48 ... 1.25 

GP 7 TUNING UNITS, B. C. O, E EA. 2.95 

RHEOSTATS 
Watts Ohl, 

SI á9 25 
25 R 1.49 
25 15 3.49 

25 25 1.49 
25 100 1.49 
25 145 
25 150 1.49 
2S 370 1.49 
25 500 1.98 
25 1000 195 
25 5000 3,95 

I0Ó 100 3.95 
150 500 3.95 
ISO 5000 3.95 

PANEL METERS 
NEW SURPLUS 

3" RD JET 30F. 
Cÿ'52 i 58-82 

514.50 
3" 0.1 MA. BASIC 5.95 
3" RD 0.1.5VDC. 3.95 
3" 0 -2 VOC .95 
3" RD 10 60E 11.95 
3" RD O -BVAC 3.95 WEST 3.95 3' RD .100 

MIL ]" I00 -0.100 MIL 
DC .95 

J" E4 
JURE 

MA 
4 55 DE JURE 

2 RD L 4.95 

2 RFD WEST 2.99 

Write us for your meter wants. Over 3,000 in 
stock. Write for Our 16 -Page Bulletin. 

DOW RADIO, INC. 
1759 E. Colorado Sf. Pasadena 4. Calif. 

PHONE: SYcamore 3 -1196 
S1.50 order 

3 e 
rte orders fl em 

lttance 
to ac 

deposit 
. charges 

merchandise fuly guaranteed. Subject to prior Bale. 
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PEN -OSCIL -LITE 
Extremely convenient test oscillator for all radio 
servicing: alignment Small as a pen Sell 
powered Range from 700 cycles audio to over 

megacycles 
cost Used 

Output 
by Signal 

to 
Corps 

Write for information. 

GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 22, N. Y. 

Triplett Meters 
All Brand New In Boxes 
Model Description Price 
363 0 -500 ma. RF 3- rd. 56.50 
337A 0 -1 amp. A.C. 3- sq. 6.50 
232 0 -10 volts A.C. 2- rd.. 6.50 
334 0 -15 volts A.C. 3- rd. 6.50 
221 400 micro amp. volt -ohm seal 
127A 0 -1 ma. D.C. -0 -100 bad-good 

scale 3' sq. 6.50 
321T 1 -0 -1 ma. D.C. zero center scale 

3' rd.. 8.50 
327A 0 -60 micro amp. D.C. 0 -1000 ohm 

scale 3' sq. 6.50 
327A 0 -400 micro amp. D.C. 0 -25 -50 -100 

A.C.V. scale 3' sq. 6.50 
671 0 -5 a. A.C.- 0- 5 -10 -25 A.C. ma. Te 3 sq. 6.50 
327A 0 -35 ma. D.C. 3- sq. 6.50 
327A 6.5 ma. 1100 M.V.I 0- 5 -10 -25 D.O. 

amp. scale 3 sq. 6.50 
327A 0 -1 ma. 0 -10 colts D.C. good -bad 

6.50 scale 3' sq. 
327A 150 -0 -150 rolls D.C. 125 ohms volt 

6.50 l' sq. 
327A 0 -1 ma. D.C.- 0 -25 -50 -100 D.C. colt 

6.50 scale 3' sq. 
242T 0 -1 ma. D.C. -0 -100 scale 2- rd. 5.00 
221 0 -8 ma. D.C. 0 -100 scale 2' rd. 4.50 
242T 1.2 mA. D.C. 0 -100 scale 2' rd. 4.50 
421A Soma. D.C.:50 MV. 0- l scale 4' sq. . 5.00 
431 0- 300 -600 A.C. volts 4' sq. 6.50 
1200 Dual 3' 

D.C. amps. and 
D. C. 0 

and NN 3 to 
9 volts D.0 10.50 

Our warehouses contain large quantities 
of Aircraft Instruments, Dynamotors, Capac- 

itors, Switches, Relays, Hydraulic Parts, Po- 

tentiometers, etc. 

SEND FOR A FREE CATALOGUE 

OR CALL ARMORY 4 -8989 

5.00 

4ero!/estice0 
INCORPORATED 

247 BROADWAY PATERSON,NJ. 

Fig. 13. Waveform at plate of horizontal 
output tube. Short between horizontal and 
vertical yoke windings. (A) Low side "H" 
to "Center V:' (B) High side "V" to "Cen- 
ter H" and (C) Low side "V" to "Center H." 

by controls the return trace or flyback 
time. The repetition rate of the pulse 
is determined by the 15,750 cycle hori- 
zontal- oscillator frequency. 

Weaknesses in pulse forming cir- 
cuits, such as open yoke windings, 
cause the pulse to become broad at 
the base and round at the top, as 
shown in Fig. 9B. Pulses having little 
change in base width but showing de- 
formed peaks indicate trouble in the 
resonant pulse- forming circuit. Be- 
cause the tuning of this circuit de- 
pends on the proper operation of a 
number of components, a change in 
any one of them, or a change in their 
distributed capacitance, can be re- 
sponsible for pulse -peak distortion. 

Defects in the yoke, the output 
transformer, the width control, the 
high -voltage condenser, the horizontal - 
output tube, the damper tube, or the 
high -voltage rectifier tube, or even in 
the associated leads, can individually 
be the cause of detuning the pulse - 
forming circuit. With such defects, 
the pulse shape suffers as shown in 
Figs. 9A, 11, 13B, 13C, and 14. 

Short circuits between horizontal 
and vertical yoke windings produce 
different reactions depending upon the 
sections involved. Fig. 13A shows 
little change in pulse shape due to a 
short at the low end of the horizontal 
winding. When half of the horizontal 
yoke is involved, however, rapid pulse 
decay occurs as pictured in Figs. 9A, 
13B, 13C, and 14. 

Fig. 14. Waveform at plate of horizontal 
output tube. Condenser shorted and se- 
ries resistor across half of horizontal 
yoke winding subsequently was burned. 

RADIO & TELEVISION NEWS 
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B 

Fig. 15. Horizontal pulse as seen with 
high -voltage probe at high side of yoke 
connection. (A) Additional damped wave 
due to open condenser across half of yoke. 
(B) Normal waveform with new condenser. 

Fig. 14 depicts the waveform asso- 
ciated with a common cause of trouble 
in the yoke circuits, a shorted neu- 
tralizing condenser, and subsequent 
burnt series resistor across half of the 
horizontal windings of the yoke. Three 
principal signs of distortion are evi- 
dent. 1. The pulse, severely reduced in 
amplitude, indicates excessive loading 
of the horizontal deflecting system. 2. 
The bent baseline is associated with 
reduced damper -tube conduction, which 
is concurrent with insufficient pulse 
power. 3. The rapid decay in pulse 
shape agrees with other examples of 
excessive loading across part of the 
horizontal yoke winding. 

If the yoke- neutralizing condenser 
is open- circuited instead of shorted, it 
causes no noticeable change in the 
waveform at the plate of the horizon- 
tal- output tube. Open yoke condensers, 
however, are known to cause "ring- 
ing," which is a condition easily rec- 
ognized by the presence of a series of 
vertical bars at the left half of the 
raster. Fig. 15A shows a waveform 
distinctly associated with this condi- 
tion. This waveform exhibits the ring- 
ing as a damped wavetrain immediate- 
ly following the pulse. Connection for 
this test was made by probe contact 
at the yoke terminal connected t) the 
high side of the horizontal winding. 

Although waveforms may differ 
somewhat with various makes of TV 
receivers and detailed symptoms may 
not agree because of circuit or com- 
ponent design differences, high -voltage 
signal tracing can be universally ap- 
plied to horizontal -deflection, pulse - 
type, high -voltage power supplies. 

The author wishes to extend a note 
of appreciation to Mr. B. V. Von3er- 
schmitt for his helpful ruggestio. 

y, 1953 

Once you make contact with a t- , ao 1118 r 

- ss jobber or distributor who handles 
the complete line of Sangamo 
Type PL "Twist -Tab" electrolyt- 
ics, you will never again have 
to "shop around" for odd sizes 
or capacities. Why? ... because 
the Sangamo line is the most 
complete in the industry. 

Used by all leading manufac- 
turers of TV sets, Sangamo Type 
PL "Twist -Tab" electrolytics are 
exact replacements. They assure 
long life and dependable perform- 
ance at 85° C and under condi- 
tions of high surge voltages and 
extreme ripple currents often 
found in TV applications. 

Ask your distributor for a copy 
of the Sangamo TV Replace- 
ment Catalog. It's easy to use 
and helps you choose the right 
replacement every time. 

Deal with your Sangamo "Head- 
quarters." 

Afe ao4tour.., doaQecSarye~ 
v v v ^ / ^ 

SANGAMO ELECTRIC CO. ILLINOIS 

MAKE THIS YOUR HOME FOR IMPORTANT 
WORK UNDER IDEAL CONDITIONS I 

TEST 41 INSPECTION ENGINEERS FIELD ENGINEERS 
ELECTRONIC ENGINEERS LAB. TECHNICIANS 

TV RECEIVER DESIGN ENGINEERS 
NEEDED TO WORK ON: YOU BENEFIT FROM high wages, a 
Radar, G. C. A., Mobile modern, air -conditioned plant, paid Radio, Auto Radio, Airborne vacations and holidays, group insurance Communication & Naviga. 

and a good chance for advancement. tion Equipment, Television, 
Antennas, Microwave Housing immediately available in the 
Equipment, Servo Mechan- beautiful suburban and country areas 
isms and Guided Missiles. that surround the Bendix Radio plant. 

Write, Phone or Wire Mr. E. O. COLE, Dept. O 

'endbe Radio 
DIVISION OF BENDIX AVIATION CORPORATION 

BALTIMORE 4, MARYLAND 
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Frankly we don't know if they're fact or fiction .. but if they 

terrstrial manufacturer 
surprise learn that 

Selenium 
Rectifiers and R. R. Co. Germanium Diodes into the design. 

Thais because -as pioneers in the field of electronic develop- 
ment-we've had our hand in some of the most difficult projects 
and met some of the stiffest requirements evict seelted tip! NA. 
ing drawing board dreams come true are daily chores at Radio 
Receptor Co.! 

GP GERMANIUM DIODES 
Radio Receptor's new Germanium Diodes feature polarity 
at a glance ermined with simplicity of construction 
and sound design principles. The tapered drape speeds 
assembly because operators can see at a plane 
the correct direction of assembly. Users are enthusiastic 
over ten quality of the product which is currently 
being used rn wallie.lalhies, computers, N sets, 
tuners and other electronic applications. 

Seleir... 
end Gen...oh as 

Division 

NLf LIJLILIL 

IScletpli 
SELENIUM 
RECTIFIERS 

Seletron Selenium Rectifiers, 
in both miniature and 
industrial types, are in 

constant demand oy an increasingly 
large number of engineers through 

th a bee th y e 

completely dependable under the 
most 'putting conditions. 
Years of experience have gire, 
RAIN Receptor Co. a deep insight 
into the idiosyncrasies of 
rectification. 

Our Germanium Diodes and Seletron Selenium Rectifiers 
may hold the answer to many of your problems. Radio 
Receptor Engineers will be glad to study your require. 
ments and submit their recommendations on both of 
these products. 

Germanium Transistors available in limited auamerie r 

RADIO RECEPTOR COMPANY, INC. 

OW spec. Isar In Radi, and £e.eernIe. "11" 
SAES DVT. 251 west 191h Street acem han u, N. r recoser. sa Noah en Street ueeu,n ITN. Y. 

0-76 IT'S A SHAME 
to throw away 

that beautiful old 
Console ... replace the 
obsolete radio with a 
modern, easily- installed 

ESPEY AM /FM CHASSIS 
(Enjoy Hi- Fidelity Reception) 

Fully licensed under RCA and Hazeltine patents. The photo shows the Espey Model 511 -C, supplied ready to play. Equipped with tubes, ant speaker, and all necessary hardware for mounting. NEW FEATURES -Improved Frequency modulation circuit, drift canl- pr'u.atr'd 12 tubes plus rectifier, and !in.-amplifier 12ATT tulles I dual purpose tubes High quality All -F31 reception Push -pull beam power audio output In watts Suitoii for easy changing to et ystal or variable reluet:mre 5tek -ups Multi -tap audio output transformer .nppl > -i og :l. _- c - .-,0010 r Ions. 
Write Dept. RN -1 
for literature and 
complete specifica- 
tions on Model 511 -C 
and others. 

It is not necessary to 
spend a large sum of 
money to modernize 
your old radio or to 
become a ''High Fi- 
delity11 enthusiast. 
ESPEY chassis pro - 
vide the Highest 
Quality at moderate 
prices. 

J y, 1953 

II " TEL. TRatalgor 97000 

MANUFACTURING COMPANY, INC. 
528 EAST 72nd STREET, NEW YORK 21, N. Y. 

prove EMC 
superiority 

model 102 

311 

METER 3 AC CURRENT 
RANGES (0 -30i 150, 600 ma.) 
Same zero adjustment for both 
resistance ranges 0 -1000 ohms, 
0-1 meghoms) 5 DC & 5 AC 
Voltage Ranges to 3,000 volts 
Also 4 DC Current $14.90 
Ranges 

model 103 
11000 ohms per volt meter) 4ghrr 

SQUARE METER 3 AC CURRENT 
RANGES (0-30, 150,1600 ma.) 
Same zero adjustment for both 
resistance ranges (0 -1000 ohms, 
0 -1 meghoms) Some Ranges os 
Model 102 Also 5 
DB Ranges 18.75 
Model 103 -S with plas 

19.25 tic carrying strap...... 

model 104 
120,000 ohms per volt meter) 
4yhrr 

SQUARE METER (50 micro- 
amperes- Alnico magnet) In- 
cludes carrying strap S DC Volt- 
age Ranges at 20,000 ohms volt to 
3,000 V.: 5 AC Voltage Ranges to 
3,000 V. 3 Resistance Ranges to 
20 megs Also 3 AC & DC Cur- 
rent Ranges 5 DB 

$26.95 Ranges 

HVT 30,000 Volt Probe 
for Model 104 $7.95. 

-See them at your Jobbers- 

Write Dept. RN -I 
for Free Complete 
Catalogue of these 
and other Instru- 
ments. 

ELECTRONIC MEASUREMENTS CORPOR 
2E10 LAFAYETTE STREET NEW YORK 12. 

EXPORT DEPARTMENT 136 LIBERTY STREET. 
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NEW! 2ND EDITION 

of the only complete 

reference on AUDIO! 

`The Recording & 

Reproduction 
of SOUND" 

by OLIVER READ 

éardín9 

dudion 
rePrO 

SOUND 

ono' 
largest selling 
book in its field 

Completely 

revised and 

vastly en- 

larged new 

edition 

OVER 

800 
PAGES 

A "Must" for 
Sound Engineers, HI- 
FI Enthusiasts, P. A. 
Men, Broadcasting 
Stations, Recording 
Studios, Students 

CONTENTS: 
A Partial List of Authoritative Chapters: 

Behavior of Sound Waves; Basic Recording 
Methods; Lateral Disc Recording;Microgroove 
Recording; The Decibel; Phono Reproducers; 
Styli ; Microphones; Loudspeakers and En- 

closures; Dividing Networks and Filters; At- 
tenuators and Mixers; Home Music Systems; 
P.A. Systems; Amplifiers; AM and FM Tun- 
ers -PLUS HUNDREDS OF OTHER SUBJECTS 

Now you can have all the right answers to 
any subject in the field of Audio. Learn how 
to select and get the most out of recording 
equipment. Tells you how to select the 
proper amplifier for given applications, how 
to test amplifier performance, how to elimi- 
nate hum. Explains microphone, speaker 
and pickup principles and selection factors. 
Shows how to utilize inverse feed -back, ex- 
panders and compressors. Covers hundreds 
of subjects -a vast wealth of reliable infor- 
mation found in no other single volume. If 
you work in the field of Audio, this book be- 
longs in your library. Order your copy today! 

6" x 9" ONLY $795 
Hard Covers 
800 pages 700 illustrations 

L 

ORDER 
TODAY 

Order from your Parts 
Jobber, or write direct to 
HOWARD W. SAMS & CO., INC. 

2203 E. 46th St., Indianapolis 5, Ind. 

My (check) (money order) for $ 

is enclosed. 

Send copy(ies) of The Recording d 

Reproduction of Sound (RR -2). $7.95 per copy. 

Name 

Address 

City State 

118 

J 

er. The cabinet measures 237 /6 " wide, 
30" high, and 147/6" deep. It is avail- 
able in either blonde or mahogany 
finishes. All the necessary mounting 
hardware is included, along with a 
mounting board for 12" speakers. 

A data sheet on these new bass re- 
flex cabinets is available from the 
company on request. 

FM TUNER 
Browning Laboratories, Inc., of Win- 

chester, Mass., has recently intro- 
duced a new FM tuner which has been 
designated as the Model RV -31. 

The new tuner features an all- triode 
r.f. section and follows the Armstrong 
receiving method with dual cascade 
limiters for most effective noise quiet- 
ing. Input signals of 3 microvolts will 

produce 20 db of quieting. An a.f.c. 
circuit locks the local oscillator into 
correct tuning but may be switched 
off if desired. A selector switch per- 
mits FM. phono, TV, or recorder play- 
back to be fed through the tuner vol- 
ume control to the main amplifier. 

The RV -31 is suitable for custom in- 
stallations where space is limited since 
it measures 11" wide, 9%" deep. and 
6,2" high. Knobs and dial escutcheon 
are furnished in black and silver to 
complement the black dial back- 
ground. 

EXTENSION SPEAKER 
Auto radio sales and service techni- 

cians will be interested in a recent an- 
nouncement from Lowell Manufactur- 
ing Company, 3030 Laclede Station 
Road, St. Louis, Missouri that it is now 
in production on an easily -installed 
rear -seat auto extension speaker baffle 
kit. 

This "extra profit" item comes com- 
plete. It includes a 9" x 7" stamped 
metal louvre plate with tamperproof 
screening, a three -way switch, screws 
for mounting dial plate to car dash- 
board, complete mounting hardware, 
and detailed instructions. 

The company will supply additional 
details on request. 

VARNISH REMOVER 
A non - inflammable, impregnating 

varnish remover that rapidly strips all 
types of impregnating varnish from 
baskets. jigs, etc. has been announced 
by London Chemical Company. 325 W. 
32nd Street. Chicago 16. Illinois. 

The new "Lonco" remover is designed 
for fast stripping, at room tempera- 
ture, of all types of varnishes used in 
the electrical field. The only equip- 
ment necessary is a covered tank large 

G. E. RELAYS* 
CR2792B116A3 

SPST - 50 Amp Contacts. Operates 
from 22.30 VOC. Coil Res. 200 Ohms. 
Completely enclosed in transparent 
plastic case, which may be 

I a59 removed for adjustments 41 

GE#CR2791 B116W3 
Same as above, except additional terminal $ I.1A 
brought out from contact arm 7 Y 

GE#CR2791- FiOOD3 
Differential: DPST. Norm. o p r n. 
Dual coil. 1500 ohms per it -25 
Ma. Operating Current. $2.25 Contacts: 20 Amp L L 

GE¢kCR2791 F100G3 
Same as above. except has extra IA con- $2.35 tact. Rated 5 Amo xDL J 

GE#CR2791D101F3 
All Ceramic Insulation. DPDT. Coil 
-12VOC. 100 Ohms DCR. Contacts 
designed for fast operation. 
Rated at 5 Amps $1.25 

GE CR2791 B106J3 
3PDT. 5 Amp contacts. Coil rated 
22- 30VDC. 150 Ohms DCR. Contacts 
are designed for last operation. and 
enclosed by clear plastic $ 

1 s35 Cover 7 

GE#CR2791 B106C3 
SPOT. Dual Contacts will handle 20 
Amps. Coll: 18 -28VDC 125 $ I .25 Ohms DCR LN 

THESE RELAYS AVAILABLE* 
IN MFRS. QUANTITIES 

DYNAMOTORS 
Input Output Radio 

Type Volts Amps Volts Amps Set 
PE86 28 1.25 250 .060 RC 36 
DM416 14 6.2 330 .170 RU 19 
DM33A 28 7 540 .250 BC 456 
PE1O1C 13/26 12.6 400 .135 SCR 515 

6.3 800 .020 
BD AR 93 28 3.25 375 .150 
23350 27 1.75 285 .075 APN -1 
ZA0515 12/24 4/2 500 .050 
B -19 pack 12 9.4 275 .110 MARK 11 

500 .050 
D -104 12 225 .100 

440 .200 
DA -3A 28 10 300 .060 SCR 522 

150 .010 
14.5 .5 

5053 28 1.4 250 .060 APN.1 
PE73CM 28 19 1000 .350 BC 375 
CW21AAX 13 12.6 400 .135 

26 6.3 800 .020 
9 1.12 

PE94 28 10 300 .200 SCR 522 
150 .101 

14.5 .5 

RECTIFIER TRANSFORMERS 
Pri: 115V. 60 Cy. Sec: 28V 3.IA. 25V 8.4A 

7.3V/14A S f 2.95 
PrI: 210/215;220 225 235.235 240V. 60 Cy I 

Phase. Sec: II/10/7.5/5VCT @ 35A 19.50 
Pri: 115V 60 Cy. Sec: 20V to 10A... 3.95 
Pri: I15V 60 CY. See: 8.1 V 42 1.55. .. 1.39 

FILTER CHOKES 
Stock Descriptions Price 

CH -366 20H /.3A S 8.95 
CH -322 .35H/350 MA -10 Ohms DCR 2.76 
CH -141 Dual 7H/75 MA. 11H /60 MA 

5KV DC Test 4.69 
CH -119 8.5H/125 MA 2.79 
CH-69-1 Dual; 120H/17 MA 2.35 
CH -8-28 2 x SH /380 MA 25 Ohms I .79 
CH776 1.2814/130 MA '75 ohms 2.25 
CH -344 I.SH /145 MA í1200V Test 2.35 
CH.43A IOHY /15 MA -850 ohms DCR 1.75 
CH-917 IOU. 450 MA. 10KV TEST 12.95 
CH -366 20H 300 MA 69.55 
CH999 1514Y /15 MA -400 ohms DCR 1.95 
CH411 6H/80 MA -310 ohms DCR 2.45 
CH3.501 2x514:400 MA 2.79 
CH -18811 5HY 200 MA 1.79 
CH-303 3n0H 02A. 2500V Test 1.69 
CH -932 SWING 1 -50H .1.05A. 10KV . 7.95 

BC 605 INTERCOM 
Easily 

cations 
to an 

for office. hume 
or facory. Original. New eA.15 
w conversion. Diagram. 

n or Check. Shoeing Chis . C.0.0. 

COMMUNICATIONS EQUIPMENT CO. 
131 L Party Si Dopt N-t N. Perk Cdr 7. N. Y. 
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enough to accommodate the piece to 
be stripped. 

Attack on the coating begins imme- 
diately and parts are normally stripped 
clean in I.z to 4 hours. Overnight im- 
mersion will remove heavy coats up to 
3" in thickness. 

Further information and a free sam- 
ple are available from the company. 

TAPE RECORDER 
Allied Radio Corporation, 833 W. 

Jackson Boulevard, Chicago 7, Illinois 
is currently offering a low- priced tape 
recorder which incorporates many new 
features for a variety of applications. 

The "Knight" 96 -485 has "automatic 
keyboard" control. Five piano -key type 
push- buttons permit the quick and 
easy selection of the operating func- 
tions including "fast forward," "play- . 
back," "stop," "record," and "fast re- 
verse." The "fast forward" speed en- 
ables the user to locate that portion 
of the recorded tape desired for play- 
back. 

Two speeds and a dual -track record- 
ing head provide four recording times. 
At the speed of 3.75" per second, a 7" 
(1200 foot) reel records continuously 
for one hour, or two hours by record- 
ing on the second half of the tape 
width. At the 7.5" speed, the record- 
ing times are one -half hour continu- 
ously and one hour over -all. Fre- 
quency response is flat from 70 to 8500 
cps at 7.5" and 90 to 6000 cps at 3.75 ". 

The unit is housed in a sturdy, two - 
tone green, luggage -type case which 
measures 14" x 12" x 7 ". It weighs less 
than 22 pounds. Ready for operation 

from any 105 -120 volt, 60 -cycle a.c. 
outlet, the unit comes complete with 
crystal microphone. 8 feet of mike 
cable, a 600 -foot reel of type "A" tape, 
a 5" take -up reel, and all tubes. 

HAM XMTR. KIT 
E. F. Johnson Company of Waseca, 

Minnesota, is now in production on a 
new ham transmitter kit known as 
the "Viking II". 

Rated at 130 watts c.w. output, 100 
watts phone, the new transmitter has 
been designed for operation on every 
amateur band from 10 to 160 meters. 
including the recently -assigned 15- 
meter band. The pi- network ampli- 
fier matches a wide variety of antenna 
impedances. A crystal selector assem- 
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M I R R O S C O P E 

MODEL 476 

Advanced d 
Verticolly m 

roy tube is reflected in the odjus 
able mirror. Mirroscope can b 
used by technician seated o 
standing merely by adjusting 
mirror angle -not necessary t 

move the instrument. 

A quality instrument with t 

MODEL 276 
OSCILLOSCOPE 
CALI B RATO R 

O tically 

sur aced 

mir or gives 

dis rtion 

fre image 

of cathode 

ray tube 

'retake full advantage 
of your mirroscope- 
Model 276 Oscil- 
loscope Calibrator. 
Accurate voltage 
readings of the oscil- 
loscope wave forms. 
For use with ahy oscil- 
loscope. 

Dealer's net price 
$29.50. 

Ask our jobber for full information 
or w ite 

mpson Electric Company 
500 West Kinzie Street 

imago 44, Illinois 
C e 1 -1221 

Anot r reason why Simpson is the 
world s largest manufacturer of test 
equip ent. enema wawa. SINS Yo. save this bench space 

TWO DOTS 
MAKE THE 

LETTER 

i 

GET in the fun o n l; f nnertIn 
,ian licensed transmitter. I gunr- 
. are you will memorise the Inter- 
national Morse Code alphabet within 
two hours by rny simple picture 
method, or return method within 
lime days and I will mfund n, 
m 

COMPLETE COURSE ONLY $1. 
NOTHING ELSE TO BUY! 
Ono LUTHER, NEW PRESTON. CONN 

BARGAIN 
RADIO 

NONI /N6? 
SERVICEMEN! 

Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROOST KANSAS CITY, MO. 

tidLwateci 0.,te4 n 
RADIO ENGINEERING 

DEGREE IN 27 MONTHS 
Complete [Indio Engineering course, including Telev.. 
1".11.1'. and 

c 

Uri also 
GI t., Chem., and Aeeo. En g.: s. Ad m., 

nn buildings. well 
equipped labs. Low mist. Prep coin Personalised, 
Practical instruction. Founded Is, I. Ploy t serv- 

ice. 1 Crowing shortage of tog, n,, r Prepare 
I r for "mH,,,ited opportunities ahead. Ap- t" .ed for Korean Enter J 
March, June, Septembers Write for catalog. 

1613 College Avenue. ANGOLA. INDIANA 
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DEPEND ON 
CONCORD 

For OUTSTANDING VALUES! 

STANDARD BRANDS -NEW- GUARANTEED 

TUBES 60% OFF LIST! 

YOUR 
TYPE LIST COST 

1B3 52.55 51.02 
1R5 2.10 .80 
1T4 2.10 .84 

1 U4 2.10 .84 
3V4 2.00 .80 
5U4GT 1.50 .60 

5Y3GT 1.10 .44 
SAGS 2.25 .90 

YOUR 
TYPE LIST COST 

6AL5 51 50 S .72 
6ÁU6 1.80 .72 
6BG6G 4.80 1.92 
6A05 2.00 .90 
6SN7GT 2.20 .99 
6V6GT 2.00 .90 
12AU7 2.40 .96 
12AT7 2.90 1.16 

140% off on all other Receiving Tubes. 

NATIONAL 
TURRET BOOSTER 

1Ym-.t litrtet tuner eser de- 
signed. Built-in l'ouer sup- 
ply. Brand Neal 
Lots of 6 

ea $10.00 
Lots of 3 SI 0.95 ea. 

SIngIY I 1.95 

VM 2-SPEED 
RECORD CHANGER 

al , I_ 

hnt -niT. .,and i; 
1'o.flire Iniermix oi 

s nds. lam" $18.95 

10 Element Conicals 

$315 . 
Lots of 6- 

I Single lots 
II $1.95 es. 

INTERLOCK TV 
LINE CORD 

n ft. Une cord -fir r17 
^1 p.,111:, TV C. 7 

LIGHTNING 
ARRESTOR 

63c 
I .j .ln In hvd t, 11p10 
lii:m.m is.iml lico. Mounts 

ar n r nn nla.t. 1.25 List. 

"V" ANTENNAS 
inb,l pn tap 

sod perh.lni.al 

Single V- 
S3.65 es. 
Lots of 6- 
$3.1 5 es. 
Doable 
S8.95 ea. 
Lots of 3- 
58.65 en. 

31/ " STANDOFF 
Fully adlustap.. fr easy to mount. 

`Ii 50 n.l_ S395 
3' 3" SCREWEYE 

Insulated standalt. 
High totality. I n e 

price. S2 755 

100 for 
J 

MAGNIFICENT BRITISH HI 
FIDELITY 5" PM SPEAKERS 
A ..ellaallallal taupe! rot - 12.111111 1 

Renee. Outperforms most 8" azud I. 
units. flighty efficient for general 
in amplifers, radios. TT sets and 
tom combinations. 4.6 011111s imps i 

-1.5 oz. Alnico t . net. I: 

chile uellstill have stock 110 

1 .59 Saud! 

lots 
Stock No. 99 -A -E50P. Singly S1.69 

$1n l of 4- EACH 

/g MEG VOLUME CONTROL with SWITCH 99 Singly 33c, Lots of 6 .P C 

300 OHM TWIN LEAD. 100 ft. $1.39 $10 .95 
,000 ff. 

ALL C.O.D.'s 25% DEPOSIT 
MINIMUM ORDERS: 55.00 

CONCORD RADIO 
53 -L Vesey Street. New York 7. N. Y. 

Phone: Dlgby 9 -1132 

OPEN WEDNESDAYS UNTIL 9 O'CLOCK 

r 
CONCOD RADIO, 53 -L Vesey Street. N. Y. 7 

Dept. NI 
R 

IIra.e Include my name v nn mr Special Bargain 
\lailiug List. Free of charge. 

Salme 

Addreea, 

I tau. 

120 

'tata 

I 
1 

bly permits the selection of any one 
of 10 crystal frequencies from the 
front panel, with an 11th position pro- 
vided for use with an external v.f.o. 

All stages are metered and dual 
power supplies are designed for econ- 

omy and operating convenience. For 
novice operation, the final amplifier 
input may be reduced to 75 watts 
without transmitter modification. 

The transmitter, TVI suppressed, is 
enclosed in a heavily copper -plated 
steel cabinet. The lid is bonded with 
silver -plated, phosphor bronze contact 
fingers. Special shields are included 
for the meter, dial window, and v.f.o. 
power socket. 

A free bulletin, No. 714, giving com- 
plete specifications on the new trans- 
mitter kit, is available on request. 

COMPACT CONVERTER 
The Terado Company, 1068 Raymond 

Ave., Saint Paul 8, Minnesota has in- 
troduced a compact d.c. to a.c. con- 
verter, the "Trav- Electric Super," 
Model No. 6- 71160. 

This unit converts 6 volts d.c. (car 
battery) to 110 volts, 60 cycle a.c. 
Capacity is 60 watts continuous and 
75 watts intermittent. Suggested uses 
for the new unit include the operation 
of wire recorders, dictating machines, 
portable phonographs, radio receivers, 
small electric drills, hand vacuum 
cleaners, electric shavers, lights, and 
test equipment. 

A catalogue sheet describing this 
and other converters in the company's 
line is available on request. 

SOLDERING MACHINE 
Sunrise Products Company, P. 0. 

Box 173, Hawthorne, New Jersey, is 
currently featuring a new soldering 
unit, the Model XK -72. 

This compactly- designed resistance 
soldering unit incorporates a sensitive 
interval timer (1/5 to 90 seconds) and 
an adjustable heat controller to per- 

mit fast, precision soldering without 
overheating or warping of the parts 
to be soldered. 

The electrode holder, L -14, measures 
6" long and weighs just 35/s ounces. I 

{ .. 

Tav-flectric'` ' 

MIGHTY 
MIDGET 

CONVERTER 
Just plug into 

Cigar lighter on Dash 

Converts 6 volts D.C. to 110 
volts A.C. 60 cycles 40 watts. 

PORTABLE PHONOGRAPH 

ì ' ! 

IN THE CAR- IN 1Nt IRU(N 

DICTATING MACHINE 

ELECTRIC SHAVER 

..I üsía' 
AT PICNICS-OUTINGS 

Ideal for phono- 
graphs and turntables 

at beach, or picnic. 

Radios, short wave 
or broadcast bands 
in car, truck and 
cabin, etc. 

Small dictating ma- 

chines ... ideal for 
salesmen, business 
or professional men. 

Electric shaver works 

beautifully when it 

is plugged into Tray - 

Electric. A great time 

saver. 

Boats -the 110 volts 
A.C. operates radios, 
lights, etc. 

Ideal for outdoor 
musical entertain- 
ment from table ra- 
dio to phonographs, 
including most wire 
and disc recorders. 

fully Guaranteed 
THOUSANDS IN USE 

See your Electronic Dealer or 
Jobber, or write direct 

4,, , 
S 

1I, i' 
Model 6-1160 

Size 21/2° x 21/2' x 3Y" 

TERADO Company 
Mfrs. of Prycision Equipment 

1068 Raymond Ave., St. Paul 14, Minn. 
In Canada. 

r1 
wrote. Atlas 

l Co,p.. Canada 
560 Nin oo 

6t Toronto 
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Three tips, %", 1/4", and Vin" diameter, 
are available for use with this unit. 

A brochure describing the Model 
XK -72 and other units in the com- 
pany's line is available without charge 
upon request. 

H.Y. TEST JACK 
Alden Products Company, 117 North 

Main Street, Brockton, Massachusetts 
has introduced a new, skirted test 
point jack, the 110BCSH, which per- 
mits safe circuit voltage readings up 
to 3000 volts a.c. peak from the front 
of equipment panels. 

Its high collar protects the operator 
from flashover during high voltage 
checks. Actual flashover breakdown - 
to- chassis occurs at 7 -8000 volts a.c. 
(r.m.s.). 

This new miniature test point jack 
has a beryllium copper contact, made 
to critical accuracy in progressive dies 
to insure resilient, long -life contact 
action. Its pre- tinned soldering tab is 
suitable for use with up to 14 gauge 
wire. 

For complete information on this 
new product, address requests for ad- 
ditional data to Mr. Nelson Hearn at 
the company's address. 

AUTO FORMER 
Halldol:son Transformer Company, 

4500 Ravenswood Avenue, Chicago 40, 
Illinois, has announced the availability 
of a new "Varivolt Autoformer" which 
permits the adjustment of line volt- 
ages of 65, 75, 90, 100, 115, 130 and 145 
volts to 115 volts, or to other voltage 
levels within the unit's range. 

Voltage is set by means of a seven- 

step rotary switch and indicated by a 
voltmeter having a red -line marker at 
115 on its 0 -150 volt scale. Each unit 
is equipped with a conventional six - 
foot plug -in line cord and a standard 
output receptacle. 

The line is currently available in 
four wattages (resistive load rating): 
150, 350, 500, and 750. 

UNIDIRECTIONAL MIKE 
The Astatic Corporation, Conneaut, 

Ohio, has announced the addition of a 
unidirectional dynamic model to its 
line of microphones. 

Known as the "Dynabar" Model 
DR -11, the new microphone employs 
the company's exclusive sintered met- 
al method of acoustic phase shifting. 
This accomplishes a front -to -back 
J y. 1953 

SEE OUR AD IN JAN.-FEB. ISSUE OF "SCIENCE 8 MECHANICS" FOR MORE LOW PRICE SPECIALS - SENSATIONAL '53 
eRNDPaa D 

STANDARD 
VALUES ,;;;z::,,, S U R P L U S 

NEW 12 VOLT BATTERIES 
For Middle or light Airplanes. in eriel- 
nal factory Loxes, Weight: :17 Lbs. 
Size: 51/2" wide x 10" long x 10" high. Signal corps Type 1313-53, 12 Volt, :14 Ail. 
A real terrine surplus tattle $9.95 while they Iasi, all new Ea. 

MIDGET SELSYNS 
ASO type operates front 0.12 Volts 00 Cycle. Use as both transmitter utter und revolver. These) compact little little Units draw 
indicating tappliicatl 

and 
OD 214x24x2". 

remote 
return shaft. All New lAPpr. wt. Pring 
1 lb. :a .. 

shaft 
.Each 2.50 AY -5 'g h, : . 

: ll " t ,,:.. 54.95 rotating aha. 
WILLARD 2 VOLT RADIO BATTERY 
NEW. 1 iich:,rged ! APpr. wt. /e5 
4 lb..) TYPE 20 -2 Ea. $2.50 
Complete net of thre 

e 
with Ih,x and Connections to make a O volt. ' 11 Amp. 

Drs. Buttery Uncharged $8 95 I Appr. wt. 15 Ills.) ....Set 
2 VOLT VIBRATORS. VIISA Synchronous Tye. Until In all portable radios haying 2 volt wet cell 

$1 00 supply- All new Ea. 
PROP PITCH MOTORS For your Beam 

Antenna: Ill) S'oit, . tolt. 
Reduction. 91h,í, to 1. I 

0 ^ar 
AIL BRAND NEW. 

r S16.95 
Open 

12-24 VOLT TRANSFORMER 
Opeyframeu type 0 -12.24 Vans út 2 Amp.. I I s ,It.. 
Limited Quantity. All New Ea. á3.50 

HI AMP. TRANSFORMER II Volt 65 Amp. nntpnt -I IS \'01I 611 (y. Input. Ideal for Welding or Heavy F il. Tun,.. or treat- $i5.95 Ing. Approx, Wt. 50 i D. SPECIAL n Ea. 
SCR -283 RADIO SET Brand n w- Consisting of I- B('42t) Receiver (similar to RU-I6, t I -111'430 Transmllter With Cons. and all T d .., Dynalm,mr, Con- trol Boxes. Mounting Racks, Ins11'uetion Book. Antenna, Relay, etc. Less Cables. All New 539.95 set 

DYNAMOTORS 
TYPE INPUT V. OUTPUT V. M.A. PRICE 051.190 12 -o m 2101 514.95 D11-34 12 2211 80 8.95 110 -77 12 1 m1 :150 19.95 1.1;-86 28 12511 60 2.95 Irdt 28 

250 
80 

3.95 110 5 28 :.10 100 .95 . 25 3:11 135 6.95 18 450 100 2.95 
REVERSIBLE MOTOR 

1/40 11.P. pall- hearing :1450 
R.P.M. In Iilnst.pna,f rase Needs 
oily a capacitor for starting. All 

Special Low OPrice .. $4.95 
'darting Capacitor $0.69 Ea. 

B -3A INTERVALOMETERS 
Wan This 

t initervaelease IToads 
TSt 

n Ieditnt tmoe 
r 

ie 
Jerk lltners. etc. ..iComplete with two 2050 tubes: four sem tnye relays and tither related $6.95 ;tent Con,tition Each 

12 VOLT BLOWER MOTOR 
The famous Trade Winds Blower for use on Trucks. Boats. Etc. Ideal for Engine Ilmno u- for is completely enclosed 1 Sparkpr,mr. 4" outlet. $9.95 All Brand New Each 

ARC-4 TRANSCEIVER 
140 -t44 SIC. Ideal for 2 meters. Complete with 20 tunea and rol box. $29.95 BRAND Idcint 

BC 357 MARKER BEACON 
75 Mc. r 1 --I 25Q7. 1 -121'8 'Pubes. Excellent . dllb,n. 1, 'robes $3.95 With To,. 5.95 

ARC 5 EQUIPMENT: 

RECEIVERS 
I9OtoSSOKC $16.95 

3 to 6 MCS. 9.95 
8 to 9 MCS. 9.95 

:\II above I:erelvera 
,onn)letr w i t h all 
ndxs and dynamotor. 

excellent xe llent onal- 
Don. 

TRANSMITTERS 
3 to 4 MCS. ..514.95 
4 to 5.3 MCS. . 8.9S 
5.3 to 7 MCS. . 7.95 
Ail alslvr u' , 

I 
den 

all tnhr. I ... 
In excellent rondnc 
11-4/555.3 RECEIVER - 

234-255 MCS 
' 

8lete 
ith 11 

iont coOáiolot. 
Facet- 

ton $19.95 
COMPONENTS 

MOUNTING RACKS 
Single Trans. 51.00 Fa. 
Double Trans 1.75 1.: . 

Triple Rec. 2.25 Ea. 
RE- 2ARC.5 ANTENNA 

RELAY UNIT 
Comp. with ana 50 
Mnd.. yar. $4.50 

MÓ.7 - ie-S 
PULL MODULATOR UNIT 
Coomp. w Antics and den.- motor. Exc. $11.50 co d 

MODEL GO-9 TRANSMITTER 
ONLY A FEW LEFT 

All brand New. 1011 Watt. l'W, o MCW, emission. p. crates from from V., 800 Cycle, easily 
hconvertedw 

to ú01t1 Cycle 
range. 1100 K(:. to 600 KC. High (rei1uency :1.1100 K('. to 
15.1100 KC. using an E.CO. 
We furnish complete r 

' 51110 data with ea,.h trannlit- 
scr, complete with $59.95 

hematics .D 

DIAL TELEPHONES 
French P.M Phone nlatle by Kellogg. Can be used for standard extension Phone. used, 

With Dial $12.95 Ea. 

standgell 

Iv Ihoit Dial $9.95 Ea. 
TELEPHONE 

Utica! 
DIALS 

r In 
anyaremote control relay ehr- 

use 

` ach 

GYRO MOTOR UNITS 
Dual Gyro Unit hieb 1 Auto -Pilot equip. Both Gyro ñtnwrs mounted lila with 

Sin- gle base. wired in parallel for 12 tor ^.t Volt operation. O «I as the Azimuth control and the other as elevation control. When ordering these Units, specify 12 or le \ :e 
$4.95 ea. 12e r 24 Volt. 

SOUND POWER HANDSETS lse these Women without any external or 
used with 

internal 
2 l wires s iiltercorneetingr them. for TV installation. house to house or bonze to e a. 

Per Pair $19.95 All new 

Use same 
SOUND POWER EDç HEAD AND CHEST SET 

hands. No Batteries o power esource 
have freedom of 

oration. Excellent Comfil Çe Per Pair 511.95 
HOBBY MOTORS 

Operates f nm 110 Snips on Cy.. AC. 
Two Type. Geared Motors: Type A: 4 

RPIs: l 1100 RPM.. 1 :n RPM.. 
M., It 'M. Type B. 3 rls: 4.1111,1 

RPM.. 2nD RPM..5 (RPM. 'Th ese moan, all be used for (tar -R.QI s Its. Ronne Work shops n low spei.I , ppi)eaten. Earl speed , ..para ll r t '` 

Aal' New 
used .tparately or at the name time. llr 95 Fach a$ LL 

CAPACITORS FIXED OIL FILLED 
Solar. Pyran 1, C.D.. Etc. ALL D.C. VOLTAGE RATINGS 

2 MFG. 400 V..50.79 
3X3 MFD. 4011 t'.. 1.95 
11 MFD. 600 V 2.75 

4 Men. 010 s'.. 1.95 
5 MFD. 000 s'. . t.95 
8 MFD. 600 T.. 1.95 
7 MFD. 000 V 1.95 
R MFD. 600 V.. 1.95 

8x5 MFD, , ) V. 2.25 
IO MFD. 600 V. , 2.25 
15 MFD. 600 \'.. 2.95 
20 MFD. PO(1 l'. . 2.95 

MF'D. (111111 \' . t. 

2 MFD.110n V..51.25 
8 MFD.1000 V.. 3.95 

10 MED. I000 V.. .95 
1 MED. 1500 V .. 1.50 
4 MED. 1500 S'. . 2.25 
6 MED. 1500 V. 2.95 
1 MED. 2000 V . . 1.95 
2 MFD. 20110 V.. 1.95 
3 MFD. 201)0 V . . 3.50 
a MED. 2000 V.. 3.95 
I MFD. 3000 \'.. 3.95 
4 MED. :1000 \'. . 5.95 

CAPACITORS TRANSMITTING VARIABLE 
R 1 SiMFD. to 75 MIMED. 1/ " Spacing $1.95 

V. 2Á M51FD to 110 MMFD Soon) V. Peak 3.95 F 12 5151FD. to 150 MMFD, 3000 V. Peak 3.50 
A 

7 SMMFD to SO MS,FD. 1500 V. Peak 1.00 With National "Velvet Vernier Dial. All New Rammerlund. Cardwell. Etc. 
ARMY AMMUNITION CANS 

Type 51 -3 50 Cal. Cans 12" Long x 6" Wide 7l/a" ' Deep. 
Type 

x 
2'a 16114" l.org x 31/4" 

All aluminum with Leather Handle and (tinged Top with hasp. Use Inc all your anion Parts o tools. 0.D. Color, clean them $1 .50 and huff or paint Each 
MICA CAPACITORS 

CAP. W. VOLTS 
250 

1000 
1000 
1000 
1 000 
101)0 
1500 
1500 

15ÓÓ 
20110 

2000 
2000 
2500 
25110 

2500 
3000 
30)10 

.015 

.002 

.065 

.07 
,1 
.0:15 
.0211 

.075 
003 

,111 
.112 
.03 
.000075 
.00025 
.tMlif1 

PRICE 
51.95 

.7S 
1.00 
1.00 
1.25 
2.75 
.75 
.75 
.75 

1.95 
1.50 
1.50 
1.9S 
.75 
.95 
.75 

1.S0 
1.00 
1.00 

CAP. W. VOLTS PRICE 

.005 hí00ä 51.50 

.0:15 3000 2.50 

.1106 3 500 1.25 

.0061 5060 1.50 

.00015 50(10 1.95 
.0002 5000 1.75 
,Ó110:1 

5010 2.25 
O032 5000 2.25 

.000375 5000 2.50 

.110114 500.) 3.35 

.0005 5060 2.75 

.00(30 5000 3.25 
,00072 5000 3.35 
.(1011755 501111 

0010 3.25 
.001 500(0 3.25 
. °'115 5Ó0u 3.255 
.0112 5000 3.25 

114 0110 3.50 
.005 5000 3.75 
.0006 0000 3.50 
-01101 73.1111 2.95 
,1101 75,110 3.95 

.0ÌD15 1ÓuÓ .75 
,01 1200 .75 

01 1200 .65 
.005 1200 .5o 
.01 2700 1.50 

non ,6S 02 2500 1.00 
.02 600 ,75 .0115 2500 .65 
.113 600 .85 ,ó0o25 25110 ,75 .non0. 6110 .35 00115 2500 .75 

COAXIAL CABLE 
52 01151 Transmission l'ab e. Made to J.A.N. Spec). !motion. 11540. Same as RG 8U 

u 

. All nuxcd, on 
Reels of approximately 1.000 Ft. 

100 Ft. 7e per Ft. 1.000 Ft. 6c per Fl. 
10.0011 Ft. Sc per F't. 
RG -7U 115 01151. Coaxial ('able Sc er Fl. 

All Mail Orders Promptly Filled,, F.O.B., San . All Cantornia Orders -Add 3% Sales Tax . Sc not send postage stamps. Write for 1953 free booklet listing our stock and prices on Radio. Electronics. Tools, Hard , Motors. Wore. Meters, Ratterre., Aluminum Sheets, etc. r 20aa Dep. on all nC.O.D. orders. All items subject to prior sae and prices su Sleet to change without notice. On purchases under $5.00, send ful amount. 

STANDARD SURPLUS 
1230 Market St., San Francisco 3, Cal. 

Telephone HEmlock 1 -3106 
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STEVENS WALDEN, Inc. 
WORCESTER 4, MASS. 

pickup differential of approximately 
15 db, which makes the microphone, 
for all practical purposes, dead to ex- 
traneous noise and drone, according 
to the company. 

The internal dynamic element is 
floated in rubber to help insure sta- 
bility. An impedance selector switch 
provides operating impedance of 50, 
200, 500, and high impedance. The 
switch is located at the back of the 
microphone housing. flush with the 
surrounding grillework to prevent ac- 
cidental turning. It has a center slot 
for easy turning with coin edge or 
screwdriver. 

Output level is -54 db (1 volt -per- 
microbar) and the range is 40 to 
10,000 cps. Standard equipment in- 
cludes an Amphenol cable connector 
and 18 feet of two- conductor shielded 
cable. 

PROGRAM EQUALIZER 
Production on a new program equal- 

izer, the Type 4031 -B, has started at 
the Burbank, California plant of 
Cinema Engineering Co. 

The new instrument has wide appli- 
cations in sound and electronic labora- 
tories for research and control; broad- 
casting, recording, and motion picture 

uses include providing corrections for 
frequency response in audio equip- 
ment, sound pickup, and transmission 
lines. 

Easy operation of two control knobs 
allows wide range of over 395 avail- 
able curve combinations. Controls 
provide for independent adjustment of 
the high and low frequencies in 2 db 
steps. Input level minimum is -70 
dbm and maximum +20 dbm. 

The equalizer uses standard RTMA 
rack mounting and is available either 
from the company's New York repre- 
sentative, Audio & Video Products, 
730 Fifth Avenue, or from the manu- 
facturer direct. -Lra- 

RCA SHOWS EXPERIMENTAL TRANSISTOR GEAR 

DC t recently de : tratcd a seri(s 
it of eleetr gear in which a wide 
range of transistor applications useful 
tu radio, telcvis , and the industry 
were in(urporated. 

Each development was in the form of 
a laboratory del which, it was em- 
phasized. is still in the prig' al.. Ind 
c.peritoental stage. :NMI(' of the units 
i- cnmmereially available at the present 

g tin equipment de ruled 
at the I)uyid Sarnoll' Research Center 
of it(: .t in Princetm. N. J.. was a porta- 
ble public address system. a personal 
radio which was transistorized except 
for one tube. an alltansist.r personal 
radio. a portable EN receiver. a I Il il- 
si,, tor portable pl graph. a wireless 
pl jack. a roving rophone. a toy 
pi: . a transistor ukelele. and a porta- 
ble tele% k' receiver. 

'l'en Iypes of R(:.t deselol 'ntal and 
experimental transistors. three of the 
p tcunlaet variety and seven of the 
junct' transistor f. Ay. were used 
in the equip Int. The three Ioint- 
cuntIeI types :uul of the jonc t' 
types are to be offered on a lit titd 
sampling lia-is for engineering ad- 
yan'cd do.cli, gat lu industry repre- 
sen tali, - .The other six jumet -type 
transistor- are still classed as experi- 
mental 

g the exit( r' Ilta items which 
attracted considerable ut tilt t ion .,as a 
portable. ba t ter. -opera led tele, i-iun 
recci.et. tubeless except for the pi,t nre 
tube. In another approach transi-turs 
were introduced in part of the circuits 
of a stund:ud tel(. is' re(ei%er.'fran- 
sist,rs were also employed in circuits of 
industrial I'' (midi nt and the 
N alki'- Luukie" portable TV- camera 
equipment to I t up savings in 
weight. size. etc. 

In summarizing th( de trot' 
Dr. E. N. Engst %ire- president in 
charge of I(C t Laboratories Iliiis 
said: 

'1h.s(d( stray s highlight the 
fact that transistors are today no longer 
entire!. a research erre. !'hey are. 

in th( fields of radio und tutu% is . an 
immediate problem for advanced de- 
velol nt by industry engineers who 
can learn how to put them to work in 
evolving more versatile. smaller. stur- 
dier, and eventually lower cost equip- 
ment for industry and the public.' 

-30- 

D. D. Holmes. staff member of the David Sar- 
noff Research Center of RCA at Princeton, 
N. J., demonstrates the simple replacement 
of a junction -type transistor in an auto 
receiver operating solely from 11 develop- 
mental and experimental transistors in- 
stead of the customary electron tubes. The 
use of transistors makes it possible to 

eliminate the usual high- voltage power 
supply. The transistors operate directly 
from the car's 6.volt storage battery so 
that the receiver has only 10 per -cent of 

the usual drain on the automobile battery. 

RADIO & TELEVISION NEWS 

a, 
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Audio Oscillator 
(Continued front page 69) 

power supply shown be adopted as all 
parts are standard and the over -all 
cost is low. 

The theory of tuned RC nets has too 
many ramifications to be discussed 
here; those interested are referred to 
the bibliography at the end of this 
article. However, a brief description 
of oscillatory action in this circuit will 
be given. As stated before, the cir- 
cuit is essentially a two -stage RC- . coupled amplifier, with the output of 
the second stage brought back to the 
input of the first. There are three 
necessary components for oscillation: 
a gain -producing element, a phase - 
controlling element, and a frequency - 
selective element. The two -stage am- 
plifier represents the gain -producing 
element. However, the output is fed 
back negatively through the lamp in 
the cathode circuit of the first stage, 
which limits the gain of the amplifier 
to slightly more than three times. 
Simultaneously, positive feedback is 
coupled through the RC net to the grid. 
This net is frequency selective due to 
its transfer -phase shift characteristic. 
At some frequency, depending upon the 
values of R and C, the voltage at the 
grid will be in -phase with the voltage 
impressed across the entire net and 
equal to 1i of the impressed volt- 
age. At any other frequency, for 
the same RC values, the grid volt- 
age will either lead or lag the 
impressed voltage by some angle. 
Thus for only one frequency will the 
second stage output and the first stage 
input be in phase. At this frequency 
the grid and cathode voltage are in 
phase, and the negative feedback volt- 
age developed across the lamp must 
be just slightly less than the voltage 
developed between grid and ground, 
i.e., a slight net positive signal, for 
oscillation to occur at this frequency. 
At all other frequencies the negative 
feedback voltage is greater than the 
positive feedback voltage; hence oscil- 
lation will occur at one and only one 
frequency. 

Although single- frequency oscilla- 
tion is assured with sufficient positive 
feedback, good waveform is not. It is 
with the greatest of ease that this 
circuit can and will produce almost 
any desired waveform. Continuous 
sine waves are only one of a great 
variety, and are the result of critical 
damping, to borrow a mathematical 
term. Over- damping produces a 
damped wave train, usually sinusoidal 
in form; under- damping is multivibra- 
tor action. For continuous sine waves, 
the negative feedback must be ad- 
justed so that an over -all gain of 
unity results. This is the condition 
where the energy fed back positively 
just cancels the circuit losses. While 
it is relatively easy to make this ad- 
justment for one frequency, to do so 
for a wide range of frequencies re- 
quires another variable element. 
January, 1953 

RADAR -COMMUNICATIONS -TEST EQUIPMENT 
AN ARC1- Transceiver 100 -156 MCS 
APA -11 -Pulse Analyser 
APN -t- Airborne Radio Altimeter 
ARC4 -VIIF Transceiver 140 -150 MC ARN5 -Glide Path Receiver, $69.50 
ARN- 7- Airborne Direction Finder 
ARR- 2- 11oming & Receiving Equipment BC223 -30 -Watt Transmitter 2 -5.2 MC 
BC- 342 -Receiver -1.5 to 18 MC 110v AC RC348- Receiver -1.6 to 18 MC 28v DI' 
BC- 375E -Radio Transmitter 
BC- 639 -VIIF Receiver 100 -156 MC. $400.00 
BC- 640 -V11F Transmitter 100 -156 
BC- 1206 -Beacon Receiver 200 -.100 L' RC103 -Airborne Localiser Rem . SCR269- .1tadio Compass. $129.50 
SCR 274111-Command Equipment 
SCR284 -Field Radio Station. $365.00 
SCR- 291 -Semi -Portable Direction Finder SCR300 -Field Transmitter and Receiver 
SCR- 522 -VIHF Transmitter and Receiver, $129.50 SCR - 5 36-11 n n d i -Ta l k i e 
SCR555 -Semi- Portable Direction Finder 
SCR. 694 -Portable Field Transceiver 
SCR- 718A- AMC -Iiigh Altitude Altimeter 
T -50 -Radio Telegraph Transmitter 
TS.] A-S -Hand Power Fre,prency Steter TS10 /AP- APN -1 Test Set. $25.00 T5- 12 /AP -X -Rand V.S.W.H. Test Set TS- 13 /AP- X -Hantl Signal Generator 75.14 /AP -S -Band Signal Generator T6.15 /AP -Flux Meter 
TS -16 /AP -APN -1 Text Set, $29.95 TS -18 /AP- Capacity Divider 
75- 33 /AP-X -Band Frequency Meter 75.34 /AP- Syncroscope, complete With accessories. $290.00 
Ts -33 /AP -X -Rand Test Set 75- 36 /AP- XBand rower Steter, 3140.00 75.45 /APM3- XRand Signal Gencr.Ino 

P T5.59 /AN -APN -1 Test Set 
Echo Box, $140.00 T5.62 AP -X -Hand Fenn Box 

TS -69 AP- :too.1()O0 MC Frequency Meter. 56S. so 75 -N9 AP -pulse Voltage Divider TS -9s AP -Pulse Voltage Divider 
TS -102 AP -Range Calibrator 7511 AP- -tand Wavemeter 
TS -I tM AP . Power Steter 75.125 AP . /land Power Meter 75 -155 UP s -Rand Signal Generator TS -170 ANN- S- I.t-.S. Test Set TS -15.. AP_T/4t 't 75.226 /6_311,, -ìó,1O MC Power Meter 75-268 U- Crystal Test Set 75-278 ,AP- APS13 Test Set 
1E.19 -SC1t -522 Test Set. $290.00 16.36-5C5-522 Test Set 
11C-221-Frequency Meter. 3125.00 SC1277- ,S -ynnd Signal Generator. $275.00 TBN 31V- .Thermistor Hr idge 
CW 60 115111--Ban Ere 
FLUX METER-s500-4d 000 

,,,,, 
$32.50 

APA -10- Panoramic Adaptor 
APA -17- Automatic Direction Finder 250 -1000 MC 
APQ -5 -Lox Altitude Tracking It Bombing Equip. APR -1 -Radar Search Receiver 40 -3400 MC 
APR -2 -Radar Search Receiver 85.1000 MC 
APR -4 -Radar Search Receiver 38 -4000 MC APR-5--Radar Search Receiver 1000.3100 MC 
APR -6 -Radar Search Receiver :1000 -6000 MC 

052 
0640 
082 
024 

RECEIVING TUBES 
S0.95 

1.05 
1.0S 
-39 
.70 

1áiçé016: 1.]s 
ICSGT .. .75 
1G66T . .6S iL4 
ILA4 
iiéi 
1LCS 
ILC6 
1LN5 
15507 
1P50T 
IRS 
154 
155 
ITa 10 
IV 
1X2 
263 

.75 
-7S 
.69 
.69 
.65 
.69 
-8S 
.65 
.67 
.65 
96 

1.10 
.50 282* .. 1.55 

364 . .65 
357 1291. .42 
3D6 1299. .3 

.63 

.79 

.74 

.74 
1.65 
1.32 
.69 
.98 
.79 
.45 
.67 
.85 
.95 
.95 
.52 
.89 
.95 

3005GT 
354 
SRéGY 
574 
5U4G 5,10 . 

SW. 
57307 
5740 . . 

523 . 

5240 . 

663 
6Ñ) 
6ABGT . 

6687 
6AC5GT 1.05 
6AC7 . .93 
GAGS .75 
6607 . 1..5 
66146 
6A15 1.95 

6/155 . . . .50.88 6sr7 . so.ge 6656 .., 1.09 65U7GTY. 2.75 6AL3 ... .52 65V7 . . .98 6A05 6V6 1.55 
661213 .. .85 69607 .65 6655 ... 1.25 6W4 .65 6676 .. -85 6X4 .65 6605 ... 1.19 6XSOT . .65 6*U6 ... .59'e1/e0 . .95 
6A V8 . 53 

I 
63'70 .. .75 

6840 .,. 1.25 756 .75 

6666 ... .65 7C] .75 
.75 

68E6 . .65 757 
.75 
.85 

6658G . 95 12Âf . 

6826 .. .95 1265707 
6806 ... 1.25 12*76 
6Ca . .55 12677 . 

6C5 .60 12AU6 . 

6C6 ... .59 12AU7 
6C8G .. .85 12866 
6D6 .72 12C8 . . 608 .85 1256 
6E5 .79 1258 
6F6 .85 125A707 
6F7 .85 I25C7 656 .65 12507 
611607 .65 12517G7 
6J5 -75 12s5707 
6.1SGT .55 1231-7137 
6.16 .95 1255707 
617 .. .95 1250707 
6.170 .60 12557 
611607 .65 1496 
657 .79 1457 65507 1.15 2516 6L6 2.25 25Z5 6L6G . 1.50 2526C7 6160* . 1.50 41 
6L7 .85 43 65707 .85 45 
6R7 . .79 50A5 
65117C7 . .65 5085 
65i) .-. .75 

SOCS 

6507 
. .65 5076 

53 . 

65ic7G7 . .7] 75 .. 
65L7G7 . .75 80 
650707 . 

.75 B3 
65R7G7 .68 
6557 . .80 

APS -2 -S -Band Search Radar 
APS3 -X -Rand Search Radar 
APS4 -X -Hand Search & Homing Radar 
APS -6-X -Band Search & Gun Laying Radar 
APS -15A-X -Band Blind Bombing Radar 
APT -4 -Radar Jamming Xmitler 165 -780 Ida APTS -Radar Jamming Xmitler :150 -1400 111 50.13 -S -Rand Marine Radar. Lightweight 50-10 ('M Portable Radar, $950.00 TPS1- l'nrtahle Search Radar 
TPS -3 -L -Band Search Radar 
UPN -1 I. 2 -S -Band Portable Beacon Ilan, 

110v AC 
RA -34 -Power Supply for BC -375E. $225.00 RA -82 -Power Supply for SCR -622 8C1016 -Ink Tape Recorder 
PE- 103 -Dynamotor Power Supply, $24.50 
ON -58 -Hand Cranked Generator W /Leg. & Se:it SCR-378- Gibson Girl (Emergency Xmitterl 
CRT -3- Victory Girl Dual Freq. Emergency Xmitter 

and Powered Chest headsets M1- 2454 -13: Tope O. Mfg. RCA. 
AS -32 APX1- Antenna, $2.75 
AN CRC.7- V,ILF. llandiTalkies 11251' Xis] Con- trolled 
MN /26-7-Compass Receiver BC73317- Receiver with Tubes 
C -3 -Navy Snoopersrope in Carry log r .,.,., $400.00 BC1284- Lighthouse Tube Preampinler 
BC- 996 -Interphone Amplifier. $6.75 
RL -42 -Motor Antenna Reel. $6.25 30 MC -I.F. Strips Using 6AK5 
RD7 /APA23- Recorder for APR AS27 /ARN5- Antenna ARA- Receiver -500 -1500 KC 
ID 80,APA17- Indicator R28 ARC- 5- Rereiver -100 -166 MC, $24.50 RM -29- Remote Control 
BC- 455 -Receiver -6 -9 SIC 
BC -454- Receiver -3 -6 MC 
B C - 800 -Transmitter /Receive r 
BC- 950 -Transmitter- 100 -156 MC, $34.50 RA-300-FM Exciter (Mfg. Tempro) 
FL- B- Filter FL5- Filter, Less Cables 
3C -18 -0 CSAP -flan Camera Computers with All Access ' ; in Carrying Case, $14.50 AT -2A APN -2- Antenna, $3.75 

PANEL METERS 
2' SQUARE WESTON- SANGAMO 

0 -20 Volta D.C.. $2.95 0.6 Ma $2.95 
0 -40 Volts D.C.. 2.95 0'500 Micrmmp 4.85 

0- 1 00 Ma (0 -800 
0 -.6 Amp. R.F... 2.95 scale/ 2.95 

XMITTING TUBES 
063 VR75 51.04 15R 50.69 083 VR90. 1.19 2807 OC3/VRIOS 1.19 30Spec 1.5 OD3.VRISO .95 3ST 3.25 1323 9 75 

tun:'. 
.32 1524 9 75 . . 7.95 1527 ....14.95 211 .65 1829 2 45 230714 19.95 

250TL 17.95 1523 .. 1.25 
15236 ... 2.39 2748 .. 2.95 15238 ... 3.69 304TM .. 8.95 1534 .. .76 3047L 8.9S 153401 .. .97 307A ßM75 3.95 2ÁP1 ...10.95 3186 .65 2C40 . 7.50 3286 ... 8.95 2C43 ..14.93 2C . 1.19 35Oä . J 95 2C45 7.93 368A5 . 7.50 2C51 ... 6.25 3715 . .95 2021 . 1.35 371 .. .69 2E22 1.75 3936 . 7.95 2524 ... 4.65 3945 . 3.95 

.65 2E26 3.15 17* 
. 8.75 2525 72368 434* ..27.50 

1.90 28.75 4465 ... 1.15 3528 . 32.50 4468 . 3.75 
1.10 25335 310.00 5756 ..15.75 
.70 361 .... 9.95 7015 . 5.75 
.88 3924 .. 5.25 7035 ... 5.25 .... 
.69 3824W ... 7.95 7055 . 1.65 1630 .. .75 
.69 38P1 ... 5.93 7079 ..;17.95 1638 .45 3C22 115.00 7155 ... 6.39 1851 

. 1.55 .79 3C24 24G. 1.75 7159 . 8.75 2051 1.18 
.85 3C45 ....15.95 715C ..19.95 5670 6.95 es 3C1/1 .. 1.95 717* .98 5005 - 5.95 
.63 3CPIS1 .. 1.95 7216 . 2.45 8011 .. .90 
.80 

5 
3DP1 .... .45 7235 9.50 8012 .. 2.65 301/16 . 6.95 7236 /5 19.95 8013 2.59 30P1 -52* 8.95 7248 . 3.25 8020 .95 _j2 30216 ... 3.25 7255 . . 6.75 9001 1.50 

.72 3E29 .13.95 1726A 18.95 9002 . .98 
73 3FP7 . 1.65 730A ... 29.50 9003 1.65 
.85 3GP1 . .39 800 1.75 9004 .. .35 90 4 -125* 27.50 802 . 3.95 9005 1.45 
.65 4-2506 .37.50 803 . 3.25 9006 .27 4ÁP10 4.45 804 . 11.75 CIJA 9.95 .68 4035 27.50 MI5 3.75 C6A . 7.95 
65 4E27 ...14.95 806 24.95 C61 6.39 
.75 551.1 3 45 807 . 1.59 C1í1005 .48 
.89 5AP4 .. 3.45 808 2.69 F1236 7.75 
.75 591/1 ... 4.45 810 9.50 F1276 27.50 67 58P4 .. 4..15 811 ... 2.85 F1288 .89.50 
.65 SCPI 4.59 812 2.73 F017 4.89 
.72 SCP7 ...11.75 813 11.75 FG176 ., .95 5021 ...19.95 814 2.69 F032 8.95 .68 3FP7 1.85 815 2.35 F057 . 14.95 .82 5GP1 . 4.85 816 1.05 F0516 3.49 
.65 SJPI ... 24.45 826 .. .69 FG105 17.95 
.95 521.2 22.50 828 ... 9.95 F0172 33.50 SLPI . 22.501829 10.9$ GL434A 29.95 83v .91 SN1.1 5.30 8298 12.95 015025 1.79 e4 6Z4 75 6ÁN5 3.]O 8308 2.75 5E100 8.95 6656 2.50 832 . 6.75 5F300 22.45 

WANTED! WANTED! 6;:1 '6 
4.45 

837 ".. 1.45 M11á1 47aó 78p, 6.55 838 . . 2.25 REL2I 1.95 
701.4 14.50 845W .25 R560 /1641 2.25 OLP7 . 4.95 849C 27.50 8565 .26.50 10BP4 17.45 851 7.50 0572 8 
12DP7 . 14.75 861 22.50 V'11278 2.45 
15E 1.35 65 98 WL616 34.50 

Prices Subject to change without notice. F.0.8. NYC. minimum order $10.00. 200e deposit . u e0. A1'. rrehaname guaranteed. Open account to rated hrm Telephone 0108, 9.0347. 
r9 

8666 . 

866Jß 
8698 
8726 
874 
878 
885 
902A 
918 
922 
927 

93ÌA 
954 
955 
956 
958 

51.35 
1.29 

65.00 
2.95 
1.19 
1.59 
1.39 
9.95 
1.10 
1.25 

. . 1.95 

.56 
2.95 991 NEl6. .35 

1603 .... 4.95 

1622 . 2.45 
1624 . ... 1.45 

N..... P í88t. -all typr- 
f .... wells 18, BI'. 

SCE, \l'I:. . 11'-, I1, g!.ß.1 pri eex paid or will 
exchange for your needs. No oiler too .,.tall or too 
large. 

RADIO HAM SHACK Inc. 
189 GREENWICH STREET NEW YORK, N. Y. 
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Thousands depend on 

PHOTOFACT! 
THEY TELL YOU WHY 

Unsolicited letters tell what the 

world's finest TV and Radio Data 

means to Service Technicians 

Williom T. Duarte 

8 Harbourd Road 

Johnston,9, R. I. 

"Thanks for introducing me to such a well - 

compiled and tremendously helpful doto serv- 

ice as your PHOTOFACT." 

N. A. Jacobsen 

562 Martha St. 

Grand Rapids, Mich. 

"Your folders were recommended to me by 
another serviceman. I'm discovering that I 

should have them before I tackle any job 
that looks the least bit tough. It sure was my 

lucky day when I was introduced to your 
folders. Really, I don t know how one could 
service a set intelligently without having the 
PHOTOFACT Folder on it." 

John J. Duplex 

Duplex TV d Radio 

5153 W. Huron St. 

Chicago, Ill. 

"I find your PHOTOFACTS a necessary must, 

and would not consider servicing without 

them." 

NOW! GET THE PROOF FOR YOURSELF! 

We'll send you a Free Photofact 
Folder on any receiver listed in 

"PF Index & Technical Digest." 

learn for yourself -at our expense -how PHOTO - 

FACT pays for itself by earning bigger repair 
profits for youl Select any Folder from the PF Index 
(if you haven't an index, get a copy from your dis- 

tributor). When you write us for your Free Folder, 
be sure to state Photofact Set and Folder Number 
as shown in the Index. Get your Free Folder now. 

Examine, use, compare -see why yov can't afford 
to be without PHOTOFACTI 

HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 5, Ind. 

FREE 

HOWARD W. SAMS & CO., INC. 
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Preferably this element should act 
automatically, for adjustment of two 
controls when changing frequency is 
to be frowned upon. This function can 
be obtained in a number of ways, all 
of which resolve into an impedance 
element that varies with voltage or 
current. In other words, it does not 
follow Ohm's Law. Such an element 
may be as complex as the a.v.c. circuit 
in a receiver; thermistors, or a diode 
also exhibit the nonlinear characteris- 
tic; so does an iron wire, such as a 
pilot lamp. This is a convenient form, 
and relatively inexpensive. The 3- 
watt, 117 -volt lamp is almost universal 
in this application. 

The action of the lamp in auto- 
matically adjusting its magnitude or 
resistance to maintain the amplitude 
of oscillations at a constant level may 
be seen by the characteristic curve of 
such a lamp, shown in Fig. 2. In this 
curve resistance is plotted as a fune- 
tion of impressed voltage, and clearly 
shows the nonlinear nature of this 
function. The dashed vertical line in- 
dicates the approximate limit of volt- 
age that may be applied to obtain reg- 
ulator action. Don't expect any light 
from the lamp -even the faintest red 
glow of the filament indicates im- 
proper adjustment. The characteristic 
that permits the use of a lamp for 
regulation is that the voltage devel- 
oped across it increases more rapidly 
than the current sent through it. It is 
the slope of the curve, that is, the in- 
cremental resistance, at any point 
rather than the resistance value at 
that point that governs the action 
(Fig. 4). An amplifier with such an 
element as the negative feedback re- 
sistance becomes a very nonlinear de- 
vice. No matter what magnitude of 
signal is applied, the output is nearly 
constant. The range of input is, how- 
ever, limited by the range of the non- 
linear element. 

Calibration of the dial involves a 
known frequency (from a standard 
oscillator, or the 60 cps power line) 
and a CRO. With the oscillator feed- 
ing the vertical amplifier and the 
reference signal feeding the horizontal 
amplifier, Lissajous figures will be 
produced. Any stationary pattern in- 
dicates an integral relationship be- 
tween the two frequencies. The ratio 
may be calculated by counting the 
number of tangent points to a rectan- 
gle enclosing the figure. Let the num- 
ber of tangent points along the top 
be H; similarly, the number of tangent 
points along one side is V. Then H/V 
is the frequency ratio, and H/V multi- 
plied by the reference frequency gives 
the frequency of the oscillator. In this 
manner 10 cps division marks can be 
made on the lowest band using the 60 
cps power line for reference. If the 
condenser decading is within 1 %, no 
further calibration is necessary up to 
200 kc. 

A method of checking distortion con- 
tent of any waveform was mentioned. 
This requires a CRO and an oscillator 
with very low distortion. A Lissajous 
figure of unity ratio is formed. Of 

SONOCRAFT 
FM TUNER 
58995 

Modern design throughout. Compact size 
(only 4W high x t0" wide) permits use 
as a replacement in almost any type of 
music system, bringing it up to present:: 
day standards. 

DESIGN FEATURES 
Novel blackout tuning indicator in 
VTVM circuit 
Drift free -Automatic Frequency 
Control 

5 Microvolts sensitivity 
AFC can be disabled in strong signal 
areas 
Full Armstrong circuit -completely 
shielded 
Exclusive design of dial plate provides 
for simple cabinet installation 

NOW OPEN A new studio designed for 
you -right in the heart of New York City. 
America's finest and most flexible sound 
demonstration studio -At last you may 
experience the breathtaking realism of 
reproduced music. 

WRITTEN FOR 

MUSIC LOVERS 

BY 

IRVING GREENE 

124 pages - chock full of valu- 

able information and 
nt listings 

of 

high fidelity 

ALLIED OUND 
CORPORATION 

115 WEST 45 STREET (3rd FLOOR) 

NEXT TO TIMES SQUARE 

NEW YORK 36, N. Y. lUxemburg Z-1750 

RADIO & TELEVISION NEWS 
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course, the possibility of two signal 
sources maintaining a precise phase 
relationship for more than a few sec- 
onds is remote. Therefore the figure 
will apparently rotate, changing from 
a circle to än ellipse, to a straight line, 
and back again. It is the straight line 
that provides the desired criterion: 
any harmonic distortion greater than 
1'4 will appèar as a bump or loop in 
the straight -line pattern. 
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1. Southu'o)'th, Glen; "Build a Sweep Fre- 

quency Atulio Oscillator," RADIO á TELE- VISION NEWS. Feb. 1950. 
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VISION NEWS. June. 1950. 
.t. Sulee', I'. G.: "Wide Range RC Oscil- lator ". Electronics, Sept., 1950. 
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5. Dory, Richard 11.: "An RC Beat-Fre- 
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6. Edwards, C. DI,: "Precision Decade Oscillator for 20 eps to 200 Ice.", Proceed- ings of the I.H.E., -liar., 19.51. 
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Modernizing the SCR -274/N 
(Continued from page 59) 

for the final. The use of a stand -off 
insulator -type r.f. choke makes this 
easy, using the existing hole between 
the 1625's for the mount, and the ex- 
isting plate "B- plus" feedthrough mica 
insulator for power connections. 

Connect the parallel -feed as shown 
in the top chassis photo and the dia- 
gram, forming a conventional pi -type 
network system, after soldering the 
top of the coil to the top- chassis left - 
hand condenser, and the bottom of the 
coil to the top- chassis right -hand con- 
denser. (Positions as viewed from 
front of panel.) Use bits of the former 
tank coil wire for all this, since that 
silver is hard to beat for r.f. 

The hole in the lower right -hand 
side of the front panel, due to the re- 
moval of the dial assembly, etc., is an 
ideal spot for the midget closed cir- 
cuit jack J,, to which is wired a lead 
from the final amplifier cathodes, for 
keying the rig. 

A 5'H in. punched hole, to the right 
of the meter, provides for a coaxial 
fitting, to carry the pi -tank output to 
the antenna, which can be almost any- 
thing, from a short whip to a fancy 
array. (With some type of antennas, it 
may be necessary to solder a .0001 
µ5d., 2500 volt mica condenser in paral- 
lel with the loading condenser, RH 
pi -net condenser, to get proper and 
adequate loading.) In our case, we 
can load to a hundred -and -fifty mils, 
with approximately 450 volts on the 
final, which was considered good 
enough. 

The former neutralizing condenser, 
shown on the chassis lip in the under 
chassis photo, was not used in our 
case: it can be left disconnected. 

Power for the rig is from a typical 
junk -box job, using a husky 500 volt, 
J y, 1953 

AN; APS -4 
Airborne radar. New. 
Complete PUR 

AN APR-4 
RE( 1.1 ER & TUNING l'NI P U R 

,/,////, 
SALES INC. 

AN /APS -6 
Airborne radar set. New. 
Complete PUR.1 
RADAR TEST EQUIPMENT 

mnplete liar. What re your needs? 

elsecle tlTe.te %tes>ka - Zf/ztte PzEce,l ! 
BC733D LOCALIZED IIECEIVEIL Complete pith tubes and custals. 

DM -53-A DYNAMOTOR for Chore. FT -293 MOUNT for 733 
BC -732 ('ONTItOI BOX for 733. 

A RN7 r' uiplete installation. 
SCR269G Complete installation. 
BC -639 V11F TUNABLE RECEIVER 100 -156 MC. SCR -522 VHF. Complete Installation. DY1 12 V. I)YNASIOTOR -For convening Command Ileceive's to 12 V. operation. 

G %ltoertlseij Sfteeiaeo ! 
RT -34 /APS -I3 420 Ml'. TRANSCEIVER WO. r 
stages of 30 MC. IF amplifier strip. Ir, $0.95 tulles & It. F. section. With dynamotor_ 

2 TRANSMITTERS 
BC -457 (4 -5.3 MCI and BC -458 (5 3.7 DICI. Command transmitters. Shipment lust in. Lim- ited Quantity. Less tubes and xtals. G00á 

1 

ond. EAC'lI $4.95 l'EI, SFT $9.50 

MT68 y1111'NTING RACK for IIT:\-1B. R89/ARN-5 GLIDE PATII RECEIVER. 
R57 (:LII)I: PATII RECEIVER. 
BC638A FILE(tl'IiNI'l' MI:TF:R, 
BC37611 TENT OSCILLATOR. 
ID6/APN-4 LORAN INDICATOR. 
R9/APN-4 IARIAN 11EC1:IVF:It POWER SUPPLY. RT34/APS13 TRANSCEIVER 420 MI'. TS24/ARR2 NIGNAI. GENERATOR 2:4-359 MI'. BC-640 50 W. s'I1F NSITIt Crystal control 100-156 MC. AN(APS-6 :AIRBORNE RADAR NET 

AN /ARC -5 
R28 /ARC -5 BI:cl- :1UF:It 1110.156 Mc. 49.50 Like With tubes. New .7 J 
T -23 /ARC -5 TIIANNMITTEIt 100.156 

511'. With tubes. Like New $47.50 ItOTII UNITS FOR ONLY 592.50 

SCR -625 FAMOUS MINE DETECTOR 
. [ "!rs. minets. Oil companies, plumullers, 

$59.50 WHILE THEY LAST! 

COMMAND EQUIPMENT (SCR -274N) 
Used New Used New 8C -442 ANTENNA RELAY. Less cond.$1.95 BC -453 1410' t 519.95 S 3.95 Less tubes 14.93 BC-50 TRANSMITTER C(itJTROL BOX 1.50 MC-211 U0° ANGLE COUPLING UNIT CONTROL BOXEMO 

E FT234 MOUNTING RACK for single MC -215 MECHANICAL DRIVE SHAFT. 
2.95 transmitter 2.95 I'r lenggtth 2.93 FT -228 MOUNTING RACK for 't Com- BC-498 2- PNSITION RECEIVER mend Xmtrs, 

BC -459 n e..Ttubes e BOX 2.95 FT -221 MOUNTING PLATE for FT-220 
re- 8C455 - 12.95 FT -220 M0t'NTING RACK for 3 re- 49 MC RECEÌVFR. Witil tubes 9.93 14.93 Less tubes 7.95 FT225 MOUNTING PLATE for 0438 SC 54 1 -0 MCI With tubes 9.95 C -458 MODULATOR. For SCR-274.. Less tuber 8.93 t ornpiete set of 4 tubes for transmitter 

$0.95 
3.50 
3.95 
1.50 

2.23 
2.29 .50 
1.95 

TCS 
la V. opt ration. Transmithr- Reeelrer Antenna 

Inading MI'S. 45 W .... P.U. R. 

ARC -4 TRANSCEIVER 
140-114 511'. ('nnwlete oith control hot. tubes. 12/24 \7)C dynamotor with .schematic. This is a special reduction for this month only. $82850 Like new t7 
MT -1111 :Cllr` -4, Nev $4.50 

LEAR ACTUATOR 
24 UDC. Tunis 11,1100 r.p.m. Geared to 1.100 r.p.m. Excellent condition. $9x95 SI'F:1'I.\i 

234 -258 MC RECEIVER 
11 -hula l'IIF twtahle welter with 517.95 

schematic. New 
Rack $3-S0 
Control Box 1.50 

G 716aeeeea4seoua Sfteeca.ea ! 
HS-18 HEADSET. 8.n11(1 ohms. New $2.5 145.23 HEADSET. high Imp. New .95 HS. Featherweight type. Low Imp 
55.33 HEADSET. Low imp. New 
55 -35 HEADER. USED excel fond NEW 
T -26 CHEST TYPE NIKE. With cord and plug New 
1 -32 DESK STAND NIKE. Good, used tonal LIP MIKE. Navy type. New 

TUBESI 
I6JP4 ..519.95 
I IiA1'4 .. 24.95 
I 001'4 . . 19.95 

1.49 
6.95 
1.49 
3.50 

S C -709 INTER MONE AMPLIFIER. With tubes, 
P[- -1011 DIMAM°Ton. used. 'astir 1.9s LFFTt. 1.95 CD -307 EXTENSION CORD. For HN- 23.33. NEW .95 85.38 MIKE. NEN' 

uaea 75 B Cm 
mike 

1 EW. iii .. lt'. ....u.i Ike Input circule. NF.W.. .. 
For 

. 3.95 RM13 COMPLETE avers. CONTROL BOX. Fod 2J3 separate 
l output metereand r.8 ringer i. i 

handset. 
0 V 2.75 AC operated. Excel. cond. 2.0 .98 FL8 RANGE FILTER 1.95 

TUBESI TUBESI 
.. 54.93 

9 

Ir1'4 . .95 
. 

. 4.. 

2.25 
304T1, 

. 38.95 
8:10.8 ... 2.73 

TUBESI 
3FP7 ..32.2S 
2Ì 1Ìf1 . ,.. 1.69 

TUBESI 
SFP7 . f2 2 . ..89 
9001 .... .99 MP -22 MOBILE ANTENNA. MOUNTING RACK. Complete th hardware. New.., ..... S 3.95 TU -17 TUNING UNIT. 12.3 MCFor BC -223 Xmtr. Used 2.95 

1 -70 5" TUNING METER. NEW 2.50 WOSULATOR. 4:3 Dee. '51 RADIO NEWS 5.95 8C- 1021f38 75 Mn. P. 43 
BEACON 

NEW 
RECEIVER. 

10.95 T25 TUNING, UNIT. (3.5.5.2aMC.I For 80.223 Xmlr. Used 2.95 

INDUSTRIAL CORPORATIONS 
We carry one of the most complete stocks in U. S. of Military Electronic Equipment. Test Equipment. and Aircraft Electronics. Call or write fur free catalogue. 

IN -4A L R TUNING . Used 5 3.95 FL-5 RANGE FILTER - 1.25 TS -13 HAND SET TELEPHONE. NEW 7.75 8C -1033 75 MC MARKER EACON RECEIVER complete with tubes P.U.R. FIELD TELEPHONE. F.F.B. Complete BRAND NEW. .PECIAI.. ONLY 27.50 

COMBO 
804624 VHF RECEIVER. Free. range 100.158 MC'. Less tubes A Crystal.,. with con sion !19.95 dope. Used. 

SMITTER. Freq. range 
1D 

100.1 ".1¡ MC.32 
VHF TRANSMITTER. 

A Crystals, with on 
ion dupe. Used. good condition 512.95 ROTH e`RANSMITTER A RECEIVER. S29.95 

5.00 MINIMUM ORDER ACCEPTED. all items sub ect to prior sale. All shipments F.O.B. warehouse. raol. residents add tax uith rendetance. 211% deposit required. Please specify shipping Instructions with order. EQUIPMENT WANTED! Highest prices paid for all type.. of Electronic Gear, 

W SALES, INC. NG60 POpla 
Cable Address: ARNOWSALES 

AVe., Dept R 

od, California 
5 -1810 
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OXFORDI 
Speakers 

There is an applica- 
tion for every Oxford 
Speaker ... and an 
Oxford Speaker for 
every application. 

OXFORD 
ELECTRIC 

CORPORATION 
3911 S. Michigan Ave. 

Chicago 15, Illinois 
WORT. R O ! U R N A G E N C I E S . 

N E W YORK CITY 

200 ma. power transformer, dual 
chokes, and two 8 pfd., 600 volt con- 
densers, with a VR -150 I0D3) for the 
regulated 150 volts to the oscillator. 
A recommended supply is shown in the 
diagram, with pin connections shown 
as used by the author. A five -wire 
cable handles things nicely, and we 
simply soldered the wires directly to 
the socket on the rear chassis drop, 
using a Cinch plug for the power sup- 
ply chassis end of the cable. 

If any difficulty is encountered in 
resonating the final with your par- 
ticular antenna set -up and loading 
condenser capacity used, short out 
approximately five turns of the pi -net 
tank coil. The final resonating con- 
denser will then work nicely. To those 
not familiar with this type tuning net, 
a review of the pertinent chapter in 
current "Handbooks" is recommended. 
Briefly, the input condenser is the 
resonating one, by which the plate 
current of the 1625's is dipped, and 
the output condenser is the loading 
one, by which the current drawn from 
the 1625's is placed at a desired value. 
It is a simple, efficient means of power 
transfer, and has the happy faculty 
of giving a wide range of impedance 
matching. 

It has been found in practice that 
almost any setting of the final pi -net 
will deliver an almost constant power 
to the antenna, with a wide frequency 
range covered on the oscillator tuning 
condenser, giving virtually one dial 
control, but allowing any loading de- 
sired on the final - -a desirable condi- 
tion. 

The rig packs quite a wallop, the 
rule -of -thumb light bulb test showing 
a full 40 watts going into the antenna, 
which can make quite a noise. We 
feel the equivalent rig, if built from 
scratch by the ham, would entail a 
considerably larger monetary outlay, 
and much more work. So all in all the 
SCR -274, in its modern garb, has 
proven to be, for us, the answer to a 
long -felt problem. For a small auxil- 
iary rig it is ideal, and for the be- 
ginner or confirmed low -power c.w. 
man we feel it is I)rltty hard to beat. 

_30_ 
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FL -8 FILTER 
AND 

"FILTER FACTS" 
BOOKLET 

BRAND NEW! 
Both for 

$125 

CONDENSER TESTER 
Iltie of our hest scella. 

Useful, 
r 
sut ile Inborn s 

item, in kitform. Simple al 
easy to build in less than 
hour. Checks condenser Is .si. 
age and continuitya up to 

electrolytic, 
Will 

mica 
ce 

or oil capacitor from 50 mmf. elect' mitt. 
to s6 aims Sel- tqnt,dneaapower supply and neon 

bulb indicator with socket and bezel. Drilled 
metal cabinet. Complete instructions and diagrams 

included with each kit. ()illy $5.00. 

U -V LIGHT SOURCE 
N watt ultra- violet light source. In kit 

12-T ,V light kt form in- 
cluding Sylvania black -light tube, 
in the :1600 Angst runt unit region) ballast, starter. 

tinting panel, reflector. line cord/plug, lug. hrd- 
s' instructions. An invaluable device for 
h oils labs, service shops, `home workshop, etc. 

Itere 's a genuine tvalue 
Complete kit, i less ins, housing) ...only $4.95 

PONE PATCH! 
Now available, the .suneri r 

Ì,,new I1-1t, II(1110N phone patch. 
,vides you witn pact(, 

whnt you need to pateh yotar 
phone into transmitter or re- 
ceiver. Featuring a hi-im- 
pedance input suitable for stl mike. Both hi :ad 
Io impedance outputs to insure proper match, to 
your particular receiver. Unit is plete- 'sure- 
firq ready to go to work for you. Only $4.95 ea. 

NOVICE TRANSMITTER KIT 
tail tube. , ,seal r ntrolled transmitter cover- 

ing :17011 to FÌ750 kits . 

can 
be used later 

6r all hands. 20 to 100. INS pi coupler output 

t 

most match nntennan. Uses 6V6 and 61.11. 35 
touts input $9.90 Less coils. tubes and crystals S 

M Ott- cuing Power Supply Kit 9.90 
One coil, (specify band) 1.05 
Tube kit, 13 tubes) 3.95 
Crystals, (Specify frequency band) 2.75 

SENSITIVE RELAY 
Miniature type 111 overall) SP -ST contacts. 

Il i1 resistance 0500 uhms. (2 ma.) An excellent 
relay q for control del applications. 
$2.30 ea. Manufacturers write for quanta y prices. 

SPLINED TUNING KNOB 
FOR 274N RECEIVERS 

An exclusive 0 -R item m 
fart ured for us. Fits BC -4513, 

o 

e I and other 274N re- 
ceivers. nrell hard- 
to-obtain item. Only... Mk ea. 

TRANSFORMERS -CHOKES: 
2.27 mn. 6.:1 or RA. 5 V tm 3A. 

l'r1. 1111V, 60 cy AC Size, 41/4' x 4t. s- x Sri n, 
Only 56.95 ea. 

Isolation transformer. Useful for AC-DC supplies. 
Psi. 117V, Sec. 120V. AC. at 50 mn. Also 6.:IV 
nt t - amp. Only $1.60 n. 

Isolation transformer. Fri. 117V AC. Sec. 120V, 
AC. at 50 nuu. Also 6.3V at 2 amps. 

920.0 -920 or 740 -0 -740 AC (D 200 ma. Pri. 
11ST. AO nt for 807's 

A0. Upright shielded Ex- 
cellent 

SV. 27, A. Pri. 115V. 60 uy. AC. A real rugged job 
rel llent for 310- ITI -I'25 OA etc. Limited quan- 

tity. Only $4.50 ea. 

2.5V (u 10A AC. 10,000V insulation. Pri. 115V 
AC only $3.39 ca. 

350'o-:trio oe 310 ma. 6.3 td 4A. 6.3 le. gA. 
5V 01 3A. Pri. 115V. Bll cy. AC.. .only 57.95 ea. 

450 -0.450 (e 200 mn. Pri. 115V. 611 . AC. 
5V w. 3A. 6.3 (t' 5 amp. In n shielded ense. 
Only $8.90 ea. 

350.0-350 r 350 mn. 6.3 ( 10A. .-C rA. 
Pri. I I3V. Lm rrele. 11n1y. .. 56.95 ,..i. 

110V, AC POWER SUPPLY 
FOR ANY 274 -N RECEIVER 
.lost ml into the r 
27 I -N Itlala \ -Elt - 
Complete kit nd t. 

simwith ALL part' 
ple and easy to 1, 

Ihlirers 24 
e 

volts plus B volt uge. No 

changes to be le. Designed csneei:dly [t1 

274 -N receiver. Only $8.95. 
Filament trans. for 27.15 receivers. tari. 1111, 

60 ny. AC. Sec. 2-1V (5 .6A. An escellett 
. 

nt 

Minimum order 62.00. All ten. 
All 111ec. =nbicrt to ebam^e . 

posit mn. .itinnm,: Intl ,'i i 

OFFENBACH- REIMUS 
1564 MARKET STREET 

SAN FRANCISCO, CALIF. 
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U.H.F. Antennas 
(Colttinucd front page 38) 

netted as shown in Fig. 8A to the end 
of a transmission line and power is fed 
to these stubs by the line, very little 
radiated signal is obtained. This is 
due to the fact that currents of oppo- 
site phase flow in the stubs (as indi- 
cated by the arrows) and their fields 
effectively cancel each other. Only in 
the small end sections (labeled Y) are 
currents in -phase and these radiate. 
However, the lengths of these end 
wires are small and very little effec- 
tive radiated power is obtained. 

It has been found, however, that it 
a half -wave slot is cut out of a metal v sheet, as shown in Fig. 8B, that the 
non -cancelling currents in the Y end 
of the slot circulate about the entire 
plate and now we have a fairly effi- 
cient radiator. With a horizontal slot 
we get a vertically polarized wave. 
Since television has standardized on 
horizontal polarization, a vertical slot 
would be required. 

While the discussion has centered 
about the slot as a radiator, identical 
results will be obtained when it is em- 
ployed as a receiving antenna. 

The impedance across the center of 
the slot is on the order of 500 ohms. 
This gradually decreases to zero at 
either end. Hence to properly match 
a 300 -ohm twin -lead line to the slot, it 
would have to be attached to the slot 
by connecting one wire to one edge of 
the slot and the other conductor to the 
other edge. One conductor may be 
bonded to the metal sheet, if desired. 

The radiation pattern of the slot is 
similar to a dipole antenna. However, 
if the slot is cut out of the side of a 
cylinder, as in Fig. 8C, rather than 
out of a plate, the radiation pattern 
tends to become non -directional. 

B. Helical Antennas. The helical 
antenna, Fig. 13, may be looked upon 
as a form of loop antenna. In fact, 
Kraus points out that it is related to 
the straight wire (or linear) antenna 
on the one hand and to the loop an- 
tenna on the other. If the helical an- 
tenna were employed for signal trans- 
mission, the energy fed in at one end 
would be "fired" out at the other end. 
This is shown by the radiation pattern 
in Fig. 14. The energy is brought to 
the antenna by a coaxial cable, with 
the center conductor connecting to the 

Fig. 13. A helical television antenna. 
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your hi- fidelity 

problems with 

CONE 
SPEAKERS 

_HIGHEST 
QUALITY! 

-LOWEST COST!_ -i 

MODEL 6201 - COAXIAL 
SPEAKER SYSTEM. Now gen- 
erally acknowledged to be 
industry's finest value in a 
high quality 12" speaker. 
TRUE coaxial dual range 
system comprising clean 
sounding woofer with heavy 
exclusive Alnico 5W magnet, 

DRIVER TYPE tweeter with 
"Reciprocating flares' wide 

I, angle horn, and BUILT -IN 
crossover network complete 
with "Balance" control. 

DIFFUSICONE -12 - WIDE 
RANGE WIDE ANGLE 12" 
SPEAKER. Exclusive " diffusi 
cone" design utilises the bene. 
fits of dual -horn loading, radial 
projection and diffraction prin. 
ciples to achieve unsurpassed 
quality and sound distribution 
from a single unit speaker. 
Enjoy full fidelity ANYWHERE 
in the room . .. at a surpris. 
ingly bits cost. 

s ras 

DIFFUSICONE -8 - WIDE ANGLE 
8" SPEAKER. Same os the Dif 
fuscions.12 except in 8" site. 
Remarkable fidelity and ex. 
motional sensitivity and power 
handling capacity make this 
e truly outstanding eight. 
Ideal for use where space is 

limited, and is also o perfect 
selection for a mid -r 
speaker in 3 -way systems. 

MODEL 6200- EXTENDED RANGE 
12" SPEAKER. Designed for gen. 
eral applications, capable of high. 
ly efficient FULL- BODIED response 
throughout the operating spec- 
trum. May be used with equal 
facility to improve commercial 
radio, TV, phono sets, high 
quality sound re- inforcement in 
night clubs, churches, schools, 
etc.. or as a woofer. The 6200 
must be heard to be appreciated. 

MODEL C -15W-DUAL IMPEDANCE 
RANGE 15" WOOFER. Brand 
new low frequency reproducer 
embodying many exclusive ad- 
Vance features. Its superior re. 
sponse and acoustic output is 
due, in part, to a newly 
Universilydeveloped cone and 
voice coil suspension system 
permitting the greatest axial 
movement ever achieved. The 
incredibly low distortion results 
from a new magnet assembly. 

There is a UNIVERSITY Tweeter for every 
application and pocketbook. Write for descriptive 

illustrated literature. Address Desk N -12. 

LOUDSPEAKERS V INC 
80 SO KENSICO AVE WHITE PLAINS. N Y 
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Fig. 14. Helical antenna radiation pattern. 

end of the coiled helix and the outer 
conductor attaching to a reflecting 
screen. For reception the same type 
of response curve obtains. 

Helical antennas can also be center 
fed with a balanced transmission line, 
and now the radiation pattern extends 
in more than one direction. As might 
be expected, the number of turns in 
the helix, the distance between turns 
(i.e., the pitch of the helix) and the 
circumference of each turn all will 
affect the response pattern of the an- 
tenna. In general, increasing the num- 
ber of turns causes the beam width to 
become narrower; increasing the pitch 
or increasing the turn circumference 
will have the same effect, within limits. 

The response pattern for a helical 
antenna shown in Fig. 14 holds true 
when the circumference of the helix 
turns are on the order of 1 wavelength 
at the operating frequency. If the hel- 
ical antenna becomes small and com- 
pressed, the radiation pattern closely 
approaches that of a half -wave dipole. 
This latter application is not desired 
for TV reception. 

The helical antenna has a broad- 
band characteristic, enabling it to be 
used over a 2 to 1 frequency range. 
By the same token, the input imped- 
ance remains fairly constant over the 
same range. 

It might be of interest to note in 
passing that when the helical antenna 
is used for transmitting, it radiates a 

circularly polarized wave. Now most 
technicians are familiar with verti- 
cally polarized waves and horizontally 
polarized waves. In the former the 
electric lines of force extend up and 
down and in the latter they extend in 
a horizontal direction, or from side to 
side. In a circularly polarized wave, 
electrical lines of force may be con- 
sidered as existing vertically, horizon- 
tally, and at all angles in between. 
This can be readily demonstrated by 
taking a dipole antenna, holding it in 
front of a transmitting helical an- 
tenna, and then slowly rotating the 
dipole. The amount of signal picked 
up will remain constant as the dipole 
is rotated through a complete revolu- 
tion of 360 °. 

For reception, a helical antenna will 
receive any signal, no matter what its 
polarization. (There are several excep- 
tions to this but they are not of interest 
in commercial television.) This is fre- 
quently advantageous because while 
television signals are radiated with 
horizontal polarization, this may 
change before the antenna is reached. 
A strictly horizontally or vertically 
polarized antenna might therefore not 
adequately receive all the available 
signal. A helical antenna, however, 
will. 

(To be continued) 
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Vibration Pickup 
(Continued from page 49) 

been completed, the Unit may be tried 
by holding it against a safe or piece 
of machinery. Power should be on, 
and volume turned up. 

Any noises within the equipment 
should be readily -heard in the ear- 
phones (as the combination lock is 
manipulated, or as machinery is oper- 
ated). The tone control is manipulated 
for easiest interpretation of the vi- 
brational sounds heard. The ability 
to interpret the various sounds heard 
and to properly adjust the "Volume" 
and "Tone" controls will be gained 
with practice in using the instrument. 

If the instrument seems to be weak. 
first check the batteries. Also check 
tubes and all connections for possible 
errors. 

Check the operation of the amplifier 
alone by disconnecting the pickup 
cartridge and holding your finger on 
the input grid. Hum, clicks, and other 
noises should be heard in the ear- 
phones. 

If the amplifier is operating prop- 
erly, but the unit still seems to be 
weak, check the condition of the cart- 
ridge used. Also experiment with the 
exact location of the probe along the 
case of the crystal- sometimes the 
sensitivity may be doubled by taking 
care in locating the probe position 
with respect to the cartridge. There 
are no general rules for selecting the 
best location -this will vary with the 
type of cartridge used, and must be 
determined experimentally by trial 
and error. 

When the unit is used to listen to 
vibrational sounds, it is often possible 
to select the particular sounds desired 
by experimenting with the way the 
probe is held against the machinery 
being checked. In some cases better 
results are obtained when the probe 
is held at right angles to the machin- 
ery housing; in other cases, holding 
the side of the probe against the hous- 
ing will give better pickup. The pres- 
sure exerted in holding the probe will 
also affect the pickup. Again, experi- 
ence and practice will best enable the 
user to develop the proper techniques. 
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WHOLESALE RADIO PARTS CO., Inc. 
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For Removing Insulation from Wire and Coble 
Designed for the Electronic Industry 

Fits in Tight Spots 
Cuts as Well as Strips 
Speedy. Efficient. Rugged 
Tool Steel Iliades for Long Life E`7: :=1 a' 1VSTt:TAdjustment to All Wire Sizes 
The simple design and fool -proof operation of STRIP -IT makes this a tool that will become in- dispensable for electronic technicians and assemblers. Held in the palm of the hand, the operation is merely to bite into the insulation, Twist, pull, and the wire is ready for the terminal connection. The sliding adjustment bar is set with a touch of the finger. STRIP -IT is eng'neered for thousands cf operations, using only one set of blades. 

$1.95... 

January, 1953 

SEE YOUR LOCAL DISTRIBUTOR, OR WRITE 

MANUFACTURING COMPANY 
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Money Malvers NEW TV PRODUCTS 
For 2w 

°y " °d'° on the Market. 
Service Engineers 

Make sure yours is a motley -mak- 
ing business! Don't be stymied 
with ' limited- range" frequency 
and modulation -measuring equip- 
ment. Lampkin instruments allow 
you to pick up extra accounts at 
additional frequencies, with no 
further investment! 

The Type 205 FM Modulation Meter 

For Multiple Mobile Frequencies. 

The Type 205 FM Modulation Meter meas- 

ures peak frequency swing due to voice 

modulation of FM transmitters, as required 
by the FCC. Indicates 0-25 KC. deviation. 
Instantly tunable to any frequency from 
25 MC. to 200 MC. Simple to use. Direct 
reading. No charts. No tables. $240.00. 

For Any Number of Frequencies, 

AM or FM. The Type 105 -B 

Micrometer Frequency Meter 

The I e pe 105-B Micrometer Frequency 
Meter measures center frequency deviation 
on any number of transmitters, AM or FM, 
from 0.1 MC. to 175 MC. The accuracy, 
determined by over 500 field tests, is con- 
servatively guaranteed better than 
0.0025%, surpassing FCC requirements. 
Readily checked against WWV. $220.00. 

Return coupon TODAY for complete liter- 
ature. 

M LAMPKIN LABORATORIES, INC. 
MFM DIVISION 
Bradenton, Florida 

LAMPKIN LABORATORIES, INC. 
MFM DIVISION 
Bradenton, Florida 

.:.r:.d me .omrlcr..- literature and delivery 

Larn.1011 uo the lollorsmg tamrkin.fesigned instru 

) Type nos FM Modulation Meter 

i ) Type ,o5-B Micrometer Frequency Meter 

Same 

ddress 

Z. ,nt. .. _state.. 

SYLVANIA 1953 TV 

Among the new receivers being in- 

troduced by Sylvania Electric Prod- 
ucts Inc., is "The Lexington ", a 21" 

deluxe combination, AM and FM radio, 
and 3 -speed phonograph. 

Designated as the Model 178, the 
new console features "HaloLight" and 
the company's "Stratopower 508" chas- 
sis. The cabinet is of hand -rubbed 
mahogany veneer with rosewood 
grained doors. The model is available 
with built -in all- channel u.h.f. recep- 
tion. 

Two wood finishes are offered, with 
the mahogany finish being designated 
as the Model 178M while the blonde 
finish is known as the Model 178B. 

"PICBOOST" 
C -B -C Electronics Co., Inc., P. O. 

Box 1556, Philadelphia 5, Pa., has in- 
troduced a new series of picture tube 
brighteners which have been trade - 
named the "Picboost Pacemaker ". 

The new unit is said to restore new 
tube brilliance, for periods up to sev- 
eral years, to any size or type picture 
tube. Other models in the series will 

permanently relieve heater -to- cathode 
shorts, thereby restoring brightness 
control, according to the company. 

The "Pacemaker" can be installed 
within a few minutes, just by plugging 
in. No soldering is necessary and no 

117 volt a.c. lines are used. 
The four models currently available 

include the Models 1F and 2F, which 

vice designed to add months to the 
useful life of a television picture tube. 

The tube booster, P -8192, can be 
used with all electromagnetic picture 
tubes irrespective of size, where dim- 
ming is due to low cathode emission. 

Easy to install, the new booster 
measures only 31/2" high and 1%" in 

diameter. It does not require a.c. line 
connection and is equipped with a 
"high -low" switch providing two levels 
of brilliance. Of autoformer con- 
struction, it has 18 -inch leads between 
the booster and connector plug, allow- 
ing the booster to be placed anywhere 
in the set. 

restore brightness to dim picture tubes 
in parallel and series circuits respec- 
tively, and the Models 3F and 4F to 
relieve heater -to- cathode shorts only, 
in parallel and series circuits respec- 
tively. 

STANCOR TUBE BOOSTER 

Standard TraasjornitI Col para(lon, 
3580 Elston Avenue, Chicago 18, Illi- 
nois, is in production on a CR tube 
booster, a compact, self- contained de- 

U.N.F. ANTENNAS 
Technical Appliance Corporation of 

Sherburne, New York, has announced 
the availability of a complete u.h.f. 
antenna line. 

Designed to meet the specific needs 
of various localities, the new line in- 
cludes parabolic- reflector types, yagis, 
modified "X ", and "V" type antennas. 
With the exception of the modified 
"X" design, all are of the sharp direc- 
tivity type. The modified "X" will be 
marketed in areas where reception 
from channels in opposite directions is 

required. Tuning of all antennas is 

such that all operating u.h.f. channels 
will be within the antenna's band- 
width. 

Catalogue 83 covering this new line 
of u.h.f. antennas is available on re- 
quest. 

"SUPER AUTOBOOSTER" 
Production of a new four -stage 

"Super Autobooster" has been an- 
nounced by Industrial Television, Inc., 
369 Lexington Avenue, Clifton, New 
Jersey. 

The Model IT -102A utilizes the new 
6BK7A dual- triode in a multiple res- 
onant circuit which provides a uni- 
form 18 db gain over both bands. 

Designed for general booster appli- 
cations requiring uniform high gain at 
moderate cost, the new unit has a low 
noise factor resulting in high usable 
gain even with the new "low noise" 
TV receivers. 

The wideband booster has automatic 
"on -off ", heavy -duty transformer -type 
power supply. and a metal cabinet. 
It is operated by a thermal "on -off" 
switch. 

CR TUBE ANALYZER 
The Jackson Electrical Instrument 

Company, 18 -46 S. Patterson Blvd., 
Dayton 2, Ohio, has introduced a new 
test unit, the Model 707 dynamic 
cathode -ray tube analyzer. 

The new instrument is designed to 
completely and accurately test all TV 
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picture tubes, both magnetic and elec- 
trostatic deflection types. It will 
also analyze oscilloscope, radar, and 
other special purpose CR tubes with- 
out removal from the chassis or car- 
ton. 

Four classes of tests are made with 
the analyzer. The beam current test 
is made to the final anode rather than 
to the grid or any other element. The 
beam current scale of the meter not 
only indicates sufficient or insufficient 
beam current, but also gives an accu- 
rate forecast of remaining tube life. 

A grid test, a gas test, and inter - 
element leakage test are also per- 
formed by the unit. 

Full data on this new Model 707 is 
available from the company. 

JED ANTENNA LINE 
JFD Manufacturing Company, Inc., 

6101 16th Avenue, Brooklyn 4, New 
York, has developed a complete line of 
antennas for u.h.f. television reception. 

Included in the new line are rhom- 
bics, single and stacked "V's ", corner 
reflectors, and a combination "JeTen- 
na-u.h.f." antenna. 

This latter unit, the Jet 283, is de- 
signed for areas where both u.h.f. and 
v.h.f. stations will be in operation. It 
combines the features of the com- 
pany's "fan- front" unit with a broad- 
band triangular dipole u.h.f. antenna. 
A single lead -in wire delivers signals 
to the set through use of the com- 
pany's unique coupling device. 

Literature on the Jet 283 and other 
u.h.f. antennas produced by the com- 
pany can be obtained by writing direct 
to Mr. Edward Finkel, sales manager 
of the firm. 

TV COVERAGE CALCULATOR 
Pioneer Electronic Supply Company, 

2135 Prospect Avenue, Cleveland 15, 
Ohio, is now offering a new television 
signal -range calculator to the trade. 

Designed as an easy -to -use slide 
rule, the new unit will quickly show 
the approximate grade "A ", grade "B ", 
and city coverage for all v.h.f. and 
u.h.f. television channels. Practical 
design permits coverage radius to he 
read directly on the scale, with one 
rule setting, for stations operating 
with effective radiated powers from 10 
kw. to 1000 kw., and for antenna 
heights up to 3000 feet. 

While useful to television transmit- 
ter engineers, the rule was designed 
especially as a handy TV service and 
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SEE LEO FIRST FOR ... . 

hallicrafters 
I can SAVE you money.. . Liberal Trade -ins 

ill 
LEO I. 

MEYERSON 
WOGFO 

SPECIAL NOTICE -NEW SX -73 NOW AVAILABLE AND IN STOCK - $975.00 

$179.50 
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. 

$224.50 
SX -71 RECEIVER 

Double Conversion sharp selectivity, 
plus built -in NBFM at moderate cost. 
11 tubes plus voltage regulator and 
rectifier. Low down payment. 

NAME YOUR TERMS LOW DOWN PAYMENTS PERSONALIZED SERVICE 

HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 
S-81 $49.50 
S-82 $49.50 
A-84 $99.50 
S-38C $49.50 

R -46 Speaker 

S-408 $119.95 5T-83 $129.95 
5-53A $ 89.95 S-78A $ 89.50 
5-721 $119.95 SX-62 $299.50 
S-77A $119.95 S-72 Portable $109.95 

519.95 HT-20 XMTR $449.50 

Famous WRL RADIO 
REFERENCE MAP 25c IT'S NEW! IT'S FREE! 

WRL 1953 CATALOG 
Send for your copy today. Con- 
tains everything new in radio and 
television. Jam - packed with bar- 
gains. leo I. Meyerson, WQIGFO 

CU on 10.20 & 75 Meters 

NEW LOG BOOK 25c 
Par r' . nia n `lard d nd- Ina. Full co Inc Ihine FCC' re- quired info. 

" ill a. 

1 

In OI.ne IS -, . Ong, Q'' rignalsphonetic alphabet. amateur Intern. tion.al prefixes. 

PHONE 7795 WRITE -WIRE 

Send For 
FREE Copy 

I WORLD RADIO LABORATORIES 
744 west Broadway 
Council mutts. Iow a 

E Please send me: 

Radio Mop 
New Catalog 
Used Equipment List 

Name 

LAEORArORI[S` iRCO 

COUNCIL PLUM.\ IOWA 

WHAT HAVE YOU? 
Turn Your Excess Gear Into Ready Cash: 

Espee'aIIy Need EC -- 45. SC.342. ART -13. 1.152, SCJAB, RC -611, an any ether sl., plus equipment. 
For Top Prices. Write 

BOB SANETT 
54041'2 Packard St. Los Angeles, Calif. 

Phone: WEbster 1-7414 

r\: 
RADIO COURSES 

RADIO OPERATIN(. CODE 
RADIO SERVICING ELECTRONICS 

F.M. TELEVISION 
PREPARATION FOR C I V I L I A N. 
MARITIME. ARMY AND NAVY LI- 
CENSE REQUIREMENTS. 

Write for Catalog T.S. 

F1 

SX 71 Info 
S -76 Info 
New Log Book 

Address 

City State 
cs MMMM rsa MMM s. -sa maMI 

SOUND POWERED 
PHONES RCA -MI -245í 
(''.ulp h.le with 2 l' ..I 

Ill. r ('*errd \1'i o 
NEW EXPORT PACKED 
Shipping weight 6 the. 
$9.95 per set 
2 for $19.50 

I Snd NeToUARAN40 taw Gov't $2,0 
RCA 

MI-2475 
SOUND 

POWERED PHONES 
complete with 22' rubber cov- 
ered cable press to talk switch 
are light weight. the mlc is on 
a swivel boom that can e 

any to y position In front 
of face. Cost 562 ea. 

Price $1495 Ea. 
Include postage with order. 

MCCONNELL'S Ph ,,.... Penna.an' RA 5-6033 
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RELAYS 
Our stock of more than a 
million relays - in over a 
thousand different types - is the world's largest. 
Don't delay your produc- 
tion for want of large or 
small quantities of relays 
of any type. 

Telephone, wire or write 
for quotations. 

NEW AND MORE 

COMPREHENSIVE 

1953 
RELAY SALES 

CATALOG 
NOW READY 

Be sure fo send 
for your copy 
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ÿ 

Telephone 

SEeley 8 -4146 

833 W. CHICAGO AVE. 

DEPT. 8, CHICAGO 22, ILL. 

installation aid. With this calculator 
any TV service technician can quickly 
estimate signal strength from 5 to 100 
miles and have a good "customer - 
convincing" basis for recommending a 
particular antenna installation. 

Complete information on the calcu- 
lator is available from Mr. Phil Jef- 
fries, the general sales manager of 
the firm. 

IMPEDANCE MATCHER 
Rytel Electronics Mfg. Co., Ingle- 

wood, California, is now in production 
on a new unit which is engineered to 
balance the impedance between any 
antenna and the lead -in with which it 
is used. 

Tradenamed "AIM ", the new unit 
takes care of the impedance matching 
automatically. According to the com- 
pany, the new unit will increase signal 
strength to the receiver on all chan- 
nels (2 through 84), it will help elim- 
inate snow and provide clear, sharp 
pictures in any reception area, it will 
give 3 to 7 additional db gain on all 
channels, and will prevent standing 
waves on the line. 

The junction box measures 2 %" x 
1%" x 1 ". It weighs 8 ounces com- 
plete with the U -clamp and approxi- 
mately 47" of wire. 

Full details on this new product are 
available from the company at 9820 
Irwin Avenue in Inglewood. 

AMPLIFIED SYSTEM 
Amplitel, Inc., 360 W. 57th Street, 

New York 19, New York, is currently 
offering a new master amplifier TV 
antenna system which has been de- 
signed especially for large apartment 
buildings, hotels, hospitals, institu- 
tions, television dealers, etc. 

The new unit is an amplifier sys- 
tem, designed to produce peak recep- 
tion on each channel in an area -on 
every television set in the building re 
gardless of location. According to the 

company, there is no interference be- 
tween sets and no cross -modulation 
between channels. 

Complete technical specifications on 
this new antenna system are available 
upon request to the company. 

TUNER CLEANER 
Conroe, Inc., 649 W. Foothill Blvd., 

Glendora, California, has introduced a 

AMERICA'S FASTEST GROWING 

TV ANTENNA MANUFACTURER 

DAVIS ELECTRONICS 
THERE MUST BE A REASON 

THE REASON IS: The DAVIS SUPER -VISION is the 

finest antenna built for V.H.F. ALL CHANNEL and 

for FRINGE AREA and DX RECEPTION...With ELEC- 

TRONIC DIPOLE SEPARATORS . A steady flow of 

enthusiastic letters from users all over the U. S. 

attests to this fact -and Is outstanding proof of 

its UNIVERSAL ACCEPTABILITY. 

"THE ORIGINAL ANTENNA SOLO WITH 
A MONEY -BACK GUARANTEE" 

1. EXCELLENT FOR FRINGE AREA and DX 

RECEIVING and broad band receiving with 

high gain on all channels -2 through 13 

2. CLEARER PICTURES UP TO 125 MILES OR 

MORE from the station. 

3. GHOST PROBLEMS REDUCED or eliminated 
due to excellent pattern. 

4. PROVIDES 10 DB OR MORE GAIN ON HIGH 

CHANNELS where gain is neded most. 

5. EXCELLENT FRONT TO BACK RATIO on all 

channels. No co-channel interference. 

6. MINIMIZES INTERFERENCE: Airplane Flutter 

Diathermy and Ignition F.M. Neon 
Signs X- Ray Industrial Etc. 

7. ELIMINATES DOUBLE STACKED ARRAYS, and 

out -performs 2 bay yagis on low band and 

4 bay yagis on high channels. 

8. ONLY ONE TRANSMISSION LINE NECESSARY. 

9. NO WORRY OVER POSSIBLE CHANNEL 

CHANGES on either high or low channels. 

AT YOUR JOBBERS, OR WRITE TO: 

rDAVIS ELECTRONICS 1.23 
4313 West Magnolia Blvd., Burbank, California 

SIRS: RUSH INFORMATION TO ME AS CHECKED 
BELOW: 

Send 
ANTENNA. 

Technical Data on new SUPER- VISION 

Send Name and Address of NEAREST JOBBER. 

Name 

Street 

City State 

SAY YOU SAW IT IN 
RADIO & TELEVISION NEWS 

MORE 
CAS H 

For Your 
Radio Equipment 

Weve muva.I-and need Ra- 
dio 4 Averatt parts and 
equipment In our new 
warehouse. Write 

CANDEE-AIRCO 
D pt. T.S. P. U. Boi. 1157 

a Park stat.on 
Burbank, C.ald. 

AC -DC MUSIC AMPLIFIER 
Volume and tone con- 

trol. 
1.5 w. output. 

See your jobber. 

MICHEL MFG. CO. 
227 N. Water St. 
Milwaukee 2. W,.. 
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new device which perpetually cleans 
both rotating and stationary contact 
points on all standard television 
tuners. 

Tradenamed "Tuner Kleen'r ", the 
new product consists of a plastic back 
covered by nylon which, in turn, is im- 
pregnated with a special cleaning 
agent. Produced to close tolerances, 
the unit is installed in the tuner by 
removing a pair of the unused tuner 
strips and substituting the cleaner 
device. 

Spot Radio News 
(Continued from page 18) 

charged the normal calm of Commis- 
.* sionland. For his arrival is expected 

to cause some broad changes, particu- 
larly in the chairmanship of the group 
and the nomination of a new Commis- 
sioner to replace the recess appointee, 
Eugene Hyde Merrill. former director 
of the Materials Branch in the De- 
fense Production Administration. who 
succeeded Robert Jones. 

The naming of a new chairman may 
not be possible until June 30. when 
Walker's term expires. Actually. the 
present headman is serving on a spe- 
cial appointment from the President, 
having been asked to take the chair 
even though he had passed the retire- 
ment age; the late President Franklin 
Roosevelt had named Walker as a 
Commissioner in 1934. According to 
the established mode of procedure, the 
chairman is expected to be of the 
same political party as the President. 
Accordingly, two members of the Corn- 
mission have appeared as possibilities 
for the appointment: Rosei Hyde, 
now serving as vice chairman, and 
George Sterling, both Republicans. 

The appointment of Merrill was 
quite a surprise and was made public 
during an address by President Tru- 
man at Brigham Young University in 
Salt Lake City. Said the President: 
"This morning I signed a paper ap- 
pointing to the FCC a distinguished 
resident of your state, Eugene H. 
Merrill. I thought you might be in- 
terested in that, because I understand 
that Mr. Merrill's father was a mem- 
ber of the board of this university. 
Of course, that was a good recommen- 
dation for him, as far I was con- 
cerned . 

Merrill's tenure, technically, will ex 
pire when Congress convenes in '53, 
his name must then be submitted to 
the Senate committee for confirma- 
tion. It is believed that the name of 
another candidate for the post, a Re- 
publican, will probably be sent to the 
Senate for such confirmation. 

THEATER TV, shelved and reshelved 
on a dozen occasions, received a brief 
airing a short time ago during a spe- 
cial hearing in Washington which 
featured testimony by the Motion Pic- 
ture Association of America and the 
National Exhibitors Theatre Televi- 
sion Committee. 
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Sens ational 
TUBE SAVINGS 

709 ta 90% d# Zeal] 
Thousands of tube buyers have recognized the tried 
and true performance, plus economical service of Rod - 
Tel fully guaranteed tubes. Each tube is rigidly tested, 
each tube Is a standout value-sufficient reason why 
Rad -Tel tubes ore the sensation of the nation. 

All Tubes Individually Boxed! Same Day Service! 
Check this list for Fully 90 -Day Guaranteed Tubes 

Type Price Type Price 
OB3 /VR90 .75 5V4 ,73 
IASGT .46 5W4 .50 
146C .59 5X4 .40 
IA7GT .47 SV3G .32 
1485 .59 SV3CT .32 
1B3 .65 
185 .59 5Z3 .46 
113707 .59 
ICSCT .43 647 .59 
1E7 .29 
1H40 .48 6464 .44 
IHSGT .40 
ice .60 6415 .90 
3L4 .46 
1LC5 51 6ÁL5 .38 
1115 46 66Q5 .39 
1P5 57 64Q6 .37 
105 .58 GARS .37 
IRS .45 6455 .50 
155 .39 6ÁT6 .37 
370 .45 6466 .38 
175 .53 6ÁV5 .83 
1Ú4 .45 6ÁV6 .37 
IUS .39 6A %4 .53 
1 %2 .63 68ÁC .64 243 .70 6B5 .64 2X2 1.50 61346 .39 3A4 .45 6847 .57 3[5 .46 6805 .44 304 .48 6807 30567 .49 680507 .59 354 .46 6B06 .45 3V4 .47 68(6 .39 SÚ40 .45 68í5 .41 

Type 
68ió 
6BC6G 
68116 
6818 
6BK7 
6817 
6BQ6CT 
68Q7GT 
68Y5 
6BZ7 
604 
6CSGT 
6C6 
6086 
6CD6G 

6E5 

GT 6F6 

611607 
61507 
616 
6K60T 
6170 
618 
6115 
61(7 
6160 

654 
658 
6SA7GT 
650707 
65i501' 
65C7GT 
65117 
651707 
65K7GT 
6SL7GT 
6SN7GT 
6507GT 
65R7GT 
6557 
6T8 

"Integrity Is Our 
Chief Asset" 

Phone: Essex 5-2947 

TUBE CO. 

SUPER SURPLUS VALUES 
VARIAC RADIO CO. nl 

' 
a""` 

513.95 uln.... 
AC -METER pï1,1CiN'eshm or $3.95 
MOTOR t 

I pole induction 1700 Rev ''.1. i. 7' torque 12 '' . inches list si 2.011 r 1..: r disc recording ........53.50 HEADSET TELEn oset NUM,. 23711 reg. 14.01, .95 MICROPHONE SH, RE 707A & S3413 desk stand. 4.99 RECTIFIERS i'.... . 40:1 1/2787 150 Mil 110V .75 CIRCUIT RREAXERS Heinemann Cat. 0711 5 amp 115VAC curve U 81.23 :ell Amt. I I SVAC.. 1.es pOW[R TRANS. Thordarsol, 701102 3511.350 145 mil SS a Amp 6.3V 4.5 Amp from used equip. 2.95 OUTPUT TRANS. RCA pair 61.0 class AB Id watt Sec. 4- 8.15 -2.50 ohms a reni buy new.... 1.50 
CHOICE TNORO. 1:3036 8 N. 150 MII 260 ohm. 1.2S CHOKE CHICAGO trans. Co. 6 II SIP null 50 ohm .75 1000 MFD 15 VIlC Sprague C4:I1A Condenser.. .95 3500 X 3500 MIFN 2 55'DC Solar DZP 4 pin can. 1.50 

o meters 144.10 MC IM:1 holder 1.50 )TAL9 1 

' 
n gl' .I sin girds l'R -28 U special 1.50 Include postage wdh order. Min. 93.00 

MCCONNELL'S Pnu.4 German 
Ra S Wü 

Price 
.37 

1.25 
.46 
.39 
.59 
.59 
.59 
.72 
.65 
.90 
.37 
.39 
.58 
.44 

1.11 

.48 

.39 

.37 

.41 

.37 

.52 

.37 

.43 

.69 

.47 

.44 

.64 

.38 
.53 
.43 
.41 
.46 
.41 
.73 
.41 
.41 
.48 
.52 
.37 
.4S 
.42 
.56 

Type 
6U4 
BUS 
6U6 
6U8 
61/3 
6V6GT 
6W4GT 
6WGCT 
6 %4 
6X5GT 
BV6C 
7A4 
7ÁF7 
784 
7C6 
7E8 
7F7 
7X7 
12AL5 
12478 
12877 
12AÚ6 
12AÚ7 
12ÁV6 
12ÁV7 
124X4 
124X7 
12ÁZ7 
12846 
12806 
128E6 
12RF6 
128H7 
12JSGT 
1207G 
1268 
12SA7CT 
1250]07 
12517 
I25K7GT 
I2SL7GT 
12511707 
125Q7 
125R7 
144(7 

price 
.60 
.44 
.63 
.61 
.93 
.39 
.44 
.44 
.37 
.37 
.48 
.47 
.53 
.44 
.40 
.49 
.59 
.70 
.37 
.37 
.56 
.38 
.43 
.39 
.59 
.48 
.48 
.69 
.38 
.45 
.39 
.39 
.63 
.42 
.39 
.70 
.44 
.52 
.44 .48 
,47 
.52 
.44 
.49 
.50 

Type 
1417 
14W7 
198060 
19CS 
1978 
19V8 
24A 
25ÁV5 
25BQ6CT 
25L6GT 
2525 
25Z6CT 
25W4 
26 
27 
3585 
35CS 
361607 
35W4 
35Z4 
35Z5GT 
36 
41 
42 
43 
45 
5065 
SOCS 
5006 
50L66T 
S0Y6 
50Y7 
7OL7GT 
75 
76 
77 
78 
80 
83V 

1 

85 
1723 

117L7 
807 
2050 

Price 
.60 
.60 
.95 
.70 
.79 
.89 
.63 
.83 
,62 
.39 
.40 
.37 
.56 
.45 
.39 
.40 
.39 
.41 
.37 
.39 
.37 
.60 
.42 
.42 
.55 
.55 
.39 
.39 
.59 
.41 
.46 
.50 

1 09 
.41 
.44 
.57 
.47 
.35 
.92 
.59 
.37 
.99 
.99 

1.85 

TERMS: A 25% deposit must accompany all 
orders -balance C.O.D. All shipments F.O.B. 
Irvington warehouse. Orders under $10 -11.00 
Handling Charge. Subject to prior sale. 

Enlarged Quarters to Serve You Better/ 

115 COIT STREET 
IRVINGTON 11, N. J. 

RA p I0 r GI 
áEERIMGZ7 MONTHS 

Radio enzineeling i. a big tleid. nod room y 
in t -if you're good. Get Iirst -class training at II 
Tech. 

1 

1 

. Intensive sp,Rgaiiaed coane. including tti1ig basis In mathematics and electrical engineering. ad- tnced radio theory and design, television. electronics. Modern laboratories,. Lou' rate. Also B.S. DEGREE IN 27 MONTHS in Aeronautical. Chemical. Civil. Elec. meal and Mechanical Engineering. (L 1. Government 
approved. Enter December. March. June. September. 
You can earn parr of your expenses right lure in Fort 
11'asue oldie von are studying. 

INDIANA TECHNICAL COLLEGE 
913 E. Washington Blvd.. Fort Wayne 2. Indiana 
Cleave .cud me Irre information on R.S. Englne -ring 
Degree In 27 months as Chrckl'd. 

Radio -Television p Aeronautical 
Gell Mechanical Electrical 

Name 

Address 
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Na4ed 
!,t eady 

to DEMONSTRATE 
AND TEST 

D.C. APPARATUS 

FROM A.C. LINES 

"A" BATTERY 
ELIMINATORS 

For DEMONSTRATING AND TESTING 

AUTO RADIOS 
New Models ... Designed for testing D.C. 

Electrical Apparatus on Regular A.C. Lines. 

Equipped with Full -Wave Dry Disc Type 

Rectifier, Assuring Noise -less, Interfer- 
ence -Free Operation and Extreme 

Long Life and Reliability. 

V NEW MODELS 

NEW DESIGNS 

V NEW LITERATURE 

"A" Battery 
Eli iC-AC Inverters 

Auto Radio Vibrators 

AMERICAN TELEVISION t RADIO CO. 

gemeliyr Pswearcn Srasee /931 
SAINT PAUL I. MINNESOTA- U.S.A. 
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Among the subjects included on the 
agenda were the technical require- 
ments and standards for theater TV, 
involving the video signal (bandwidth, 
signal -to -noise ratio, linearity of elec- 
trical transducers and standards); 
audio signal; and the radio- frequency 
transmission of the video signal (r.f. 
bandwidth per channel, allocation 
principles for co- channel and adjacent 
channel operation, number of chan- 
nels required per system, summary of 
standards, technical limitations on 
choice of frequencies, and possible 
location of theater TV service in spec- 
trum). Also up for review were the 
possible systems of microwave distri- 
bution which might be used for inter- 
city relay, intercity multiple address 
and intracity distribution. Methods 
which might be employed for projec- 
tion were also up for analysis, kine- 
scope projection, film storage, and 
Eidophor. Costs were also debated. 

Quite a slice of the spectrum was 
asked for by the motion picture inter- 
ests; a 360 -mc. band in the 5925 -6875 
megacycle range, a band now allocated 
for fixed common carrier services. To 
assure quality transmission of 35 -mm 
film, film engineers said that the FCC 
should provide 10 -mc. wide video 
channels, radio -frequency channels 30- 
mc. wide, two -channels for a single 
system, and room for six systems for 
competitive reasons. It was also noted 
that an additional 60 -mc. would be re- 
quired for mobile pickup services. The 
Commission was told that if the chan- 
nel initially requested could not be set 
aside, then there were two alterna- 
tives. Theater TV could be reclassi- 
fied as an industrial service and be 
allowed to operate in the 6575 -6875- 
mc. band, with the band being widened 
to accommodate the necessary 360 
megacycles, which would mean that 
the industrial service band would 
have to be extended down to 6425 -mc. 
The second possibility lay in the allo- 
cation of the band at 10,700- 11,700 
megacycles, now also assigned to 
fixed carrier circuits. If this micro- 
wave band were used, then radio -fre- 
quency channels of 55 megacycles 
would be required, instead of 30 -mc. 
stated in the original specifications. 

Theater TV may require an entirely 
new set of standards, it was disclosed 
at the meeting. Recommended for such 
a new engineering setup were a scan- 
ning rate of 735 lines; a signal -to- 
noise ratio of 46 db for black and 
white, and 42 db for color; a fre- 
quency- modulated video signal, an 8- 
kc. wide audio signal, multiplexed on 
the carrier, and a linearity not to ex- 
ceed 10 per cent variation between 
the black and white levels. 

The cost of building an intercity 
and intracity microwave net covering 
nine cities and about 1500 theaters 
between New York and Washington 
was estimated at between fifty- to 
sixty -million dollars, while operational 
expenses would run to about $2 -mil- 
lion. 

The fear that theater TV would de- 
prive home viewers of top -flight 
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WILLIAMSON 
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ACORN ELECTRONICS CORP. 
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EQUIPMENT NEEDED: 
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grams was discounted by spokesmen 
for the film exhibitors and producers. 
Only special presentations, prepared 
for theater audiences and particularly 
adapted to large- screen reproduction, 
would be offered, the film moguls de- 
clared. 

Complete briefs on behalf of others 
who will be involved in this new form 
of videocasting will be offered during 
the first weeks of the new year, and 
an extensive cross- examination period 
will follow. In view of the complexi- 
ties of the issues involved in theater 
TV, many believe that there'll be no 
final decision from the Commission 
for quite awhile. 

LOUDSPEAKER MANUFACTURERS 
have been cautioned by the NPA 
against a quick return to the pro- 
duction of electromagnetic speakers, 
in view of the present uncertainties in 
the copper supply situation. 

The steel situation, disturbed by the 
recent strike, was also posed as a cur- 
rent difficulty by the government. Both 
issues were presented at a special 
meeting in Washington. In reply, an 
industry committee reported that 
speaker manufacturers are faced with 
a problem of seasonality and tie -in 
with radio and TV production. Declar- 
ing that loudspeaker steel allotments 
for the fourth quarter of '52 and ad- 
vance allotments for the first quarter 
of '53 have been inadequate, manu- 
facturers stressed that these quarters 
are the period of highest demand for 
their products. It was pointed out 
that speakers are the last component 
to be incorporated in chassis, and thus 
set makers do not order far in ad- 
vance of their peak selling season. 
Therefore, it was noted, the speaker 
industry loses civilian business if it 
does not have a concentration of pro- 
duction material in the fourth and 
first quarters. 

NPA officials stated their awareness 
of the situation and desire to alleviate 
the problem as soon as defense needs 
for steel are met. 

Among those who attended the con- 
clave in the nation's capital were H. 
S. Morris (Altec Lansing), George 
Cromartie, Jr. (Best), Austin Ellmore 
(Crescent Industries), Russel S. Fen- 
ton (Permofiux), Matt Little (Quam- 
Nichols), Stuart W. Bell (Quincy), A. 
I. Abrahams (Racon) and Laurence 
A. King (Rola). 

THE SIZZLING AM -BAND EXTEN- 
SION debate has finally come to an 
end. A few weeks ago the Commi- 
sion issued a finalized rule approving 
the use of the 540 -kilocycle band. The 
AM broadcast band now extends from 
535 to 1605 kc, instead of from 550 to 
1600. The extension of the band had 
been approved at the Atlantic City 
conference in '47, and on December 1 
of this year the extension had been 
officially supplemented by a Geneva 
agreement. 

For years, broadcasters have been 
trying to win approval of this band, 
but were told that this channel was 
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FOR THE BEST COVERAGE 
IT'S THE 

RADIO HANDBOOK 
GIANT 13TH EDITION 

Whatever your position in the radio and elec- 
tronics field . . . technician. engineer or advanced 
amateur . . you'll find the answers you are 
seeking in the new RADIO HANDBOOK. This 
great clothbound, gold stamped one- volume en- 
evelopedia of radio information is the largest 
RADIO HANDBOOK ever published ... and 
the best! 

Reference data galore, the latest in theory and 
practice; profusely indexed, clearly illustrated. 
All the information you Imes( have, where you 
can lind it quickly. 

Order your RADIO HANDBOOK now from 
your favorite dealer. You can't afford to be with- 
out it . . . and it costs )(al less than one cent a 
page .' 

734 PAGES $6.00 PER COPY (plus lax) 

FOR ADDITIONAL COVERAGE 
BETTER TV RECEPTION in fringe and low- signal areas. 
NEW SECOND EDITION just off the press. The $2.50 standard guide for installation engineers and TV owners. 

ANTENNA MANUAL. 300 pages of help on antenna, feed 
line, radiation and propagation for all frequencies up $350 to 1000 Mc., including FNI and TV .:7 

WORLD'S RADIO TUBES (Brans' Vade Mecum) New 9th 
edition. The only book which includes ALL MAKES OF 
U. S. TUBES and all foreign. Available in 16 Ian- $5 00 guages 

RADIOTELEPHONE LICENSE MANUAL. Complete study 
guide questions with clear concise answers, for all $3.75 U. S. A. commercial radiotelephone operator's exams.. 

SURPLUS RADIO CONVERSION 'MANUAL in 2 volumes. 
Conversion data for most common items of surplus $2150 electronic equipment. Write for list..... Each volume 

BUY FROM YOUR DISTRIBUTOR 
A T P R I C E S S H O W N , O R A D D 10% ON D I R E C T M A I L ORDERS TO 

EDITORS and ENGINEERS, Ltd., 1302 KENWOOD ROAD, SANTA BARBARA, CALIF. 
Bookstores order from BAKER AND TAYLOR CO., Hillside, New Jersey 

WORTH 5 TIMES THE PRICE! 
REMOTE CONTROL UNIT 
ELECTRONIC THYRATRON THERMOSTAT CONTROL 
THAT USES A PLATE CIRCUIT TRIGGER RELAY! 
A most outstanding value! . an electronic unit that not 
only can he changed over to serve many purposes but is loaded with valuable standard component parts for anyone 
who knows value and wants to buy them for the parts alone 

the relay alone is worth the price we're asking for the entire unit . . . check the list below. 

DON'T PASS UP THIS OPPORTUNITY FOR ONLY 
TERRIFIC 

BUY! 

FITS INTO 
MANY USES 

1- 115V -6.3V Filament 
Transformer 1- S.P.S.T. Sensitive Plate Relay 6- Carbon Resistors 

7-Wire Wound Resistors 
1 -S P.S.T. Switch 

r Tubular Condensers 

MANUEL KLEIN CO. 

l- Electrolytic Condenser 
1- Potentiometer 
Plast,c Cabinet- 53/4.3x31/4 
3 -Tube Sockets 
Pilot Lame. Dial Assemblyrdware 
Nnobs. Fret i A 11 
Schematic Diagram 
94 chambers St., New York 7, N.V. 

REctor 2 -6460 

2 POSTPAID 
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COMPLETE 

WITH CABINET 

10 UNITS 

$22.39 
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HOW WELL you work 

money 
HOW MUCH you make 

a . depends a whale of a lot 
on your ability to 

Use ELECTRONIC 

TEST INSTRUMENTS 

effectively! 

BASIC ELECTRONIC 
TEST EQUIPMENT 
by Rufus Turne, 

New 1 completely re- 
vised edition 255 pages, 

by 9. Price $.00. 

Everything you 
need to know 
about ALL instrument 
types used in modern 

Radio -TV service: 
1. Simple Meters for Cur- 

rent and Voltage 
2. Ohmmeters and Volt - 

Ohm- Milliammeters 
3. Vacuum -tube Volt 

meters 

4. Power Measurement & 
Meters 

S. Impedance Meters d 
Measurements 

6. Capacitor Checkers 

7. Inductance Checkers 

& Special- purpose 
Bridges d Accessories 

9. Oscilloscopes and 
Their Uses 

10. R -F Test Oscillators d 
Signal Generators 

11. Audio Test Oscillators 
12. Measuring Radio Fre- 

quencies 

13. Measuring Audio Fre- 
quencies 

14. Audio- Amplifier Test- 
ing Devices 

15. R -F Signal Tracers 

16. Tube Characteristics & 
Tube Checkers 

Here at last is a complete 
line-up of how -to-use -it data 
on ALL TYPES OF MOD - 
ERN SERVICE INSTRU- 
MENTS! 

In complete. easily under- 
stood terms, you learn all 
about over 60 different instru- 
ments. You are shown exactly 
When. where. why and how to 
use them -on all kinds of 
service jobs. 

You discover how to use 
familiar instruments more 
fully. 

And you gain a first -hand 
working knowledge of the 
many newer types such as 
grid -dip oscillators. TV sweep 
and marker generators. TV 
linearity Pattern generators. 
distortion meter. square wave 
generators and others that are 
so essential in servicing to- 
da's complicated equipment. 

WHAT INSTRUMENT TO USE... 

HOW TO USE IT PROPERLY 

To the beginner. BASIC 
ELECTRONIC TEST IN- 
STRUMENTS offers com- 
plete training in modern in- 
strument usage. To the more 
exlwriennsl serviceman, it is 
a handy reference book that 
can more than pay for itself 
in time saved on a single job. 

Each subject is ered 
from a practical service 
standpoint -NOT just as an 
instrument manufacturer's in- 
struction manual. You learn 
the limitations of each instru- 

Ì-nt as well as its advantages! 
7t1 photos. data tables and 

schematics help make things 
as clear as A -B -C. 

And here are some of the 
book's EXTRA "how-to-do- 
it" 

sistanceewith a current 
me- 

ter how to check power drain 
easily and quickly; how to 
measure R -F impedance with 
a simple T- network; how to 
check frequency with a'scone: 
how to calculate a shunt or 
multiplier: how to calibrate 
meters ... and dozens of other 
subjects. 

Read it for 10 slays at our 
risk! Clip 10-slay examination 
coupon and send to: Rinehart 
Books. Technical Division. 
Dept. RN -13, 232 Madison 
Ave.. New York 16, N. Y. 

Dept. RN -I3, RINEHART BOOKS, Inc. 
Technical Division, 232 Madison Ave. 
New York 16. N. Y. 

Send Turner's BASIC ELECTRONIC TEST 
INSTRUMENTS for 10 -day FREE EXAMINA- 
TION. If I decide to keep book, I will then remit 
$4.00 plus postage. Otherwise I will return book 
postpaid promptly and owe you nothing. 

Name 

Address 

City. Zone, State 

Employer's Name & Address 
OUTSIDE U.S.A. -Price $4.5'). cash only 

Money back if book is returned postpaid in 10 days. 

I. - ======== - BD - 
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too close to frequencies used by the 
government and marine services. How- 
ever, the marine services have now 
arranged for the adoption of higher 
standards for auto -alarms' on ship- 
board, and the interference difficulty 
which prevailed earlier will no longer 
be a problem. 

Canada has been using 540 kc. as a 
clear channel for many years, and 
XEWA, San Luis Potosi, in Mexico, is 
also operating on this band, with a 
power of over 100 kilowatts. 

The first American station to use 
the new frequency may be KMBC, at 
Concordia, Missouri, who has been 
seeking that channel for years. 

COMPATIBLE COLOR TV, as devel- 
oped by the National Television Sys- 
tems Committee, is expected to be 
ready for submission to the Commis- 
sion next summer, according to Art 
Loughren, vice prexy of Hazeltine and 
chairman of the color video standards 
committee of NTSC. 

The forecast was made during a 
meeting of the Society of Motion Pic - 
ture-TV Engineers in Washington re- 
cently. 

Before the FCC receives the petition 
to review the new color system, indus- 
try will be asked to review carefully, 
during a series of tests, all of the as- 
pects of the system on the receiving 
as well as transmitting fronts. Then, 
one company will enter a plea for a 
hearing; NTSC will not be able to 
request the hearing since it represents 
most of industry and its views would 
probably be judged as biased, and thus 
not admissible before the Commis- 
sion. 

A FLEET OF 26 aircraft, operated by 
the Swiss Air Lines, will soon have 
complete visual omni -range very -high 
facilities for communications. The 
system features the use of instru- 
ment -panel navigation and is said to 
be useful on any course up to 200 
miles to or from an airport. 

Autoalarms serve to sound a call when a 
signal is received on 50') he. 

r 

The airlines, operating out of Zu- 
rich, Switzerland, serve principal Eu- 
ropean points, the Near East, and 
provide transatlantic flights to New 
York City. 

THE COUNTRY lost one of its fore- 
most broadcasting legislators during 
the late fall. when Harold A. Lafount, 
member of the former Federal Radio 
Commission, died. 

As a crusading Commissioner, he 
sought means to improve reception 
through the use of higher power for 
key outlets. Over twenty years ago 
he studied the possibilities of TV de- 
velopment. 

The nation will miss the talents of 
this pioneer whose mature wisdom 
played so vital a role in creating the 
sturdy base on which modern broad- 
casting is built today. . . . . L.W. 

International Short -Wave 
(Continued from page 86) 

To Central Europe, United Kingdom 
0230 -0330, 17.705, 15.160; 0345 -0415, 17.- 
850, 15.160; 1000 -1030, 11.780, 7.250. To 
East, Southeast Africa, Mauritius 2300- 
0010, 17.705, 15.130, 11.870; 1045 -1215, 
15.290, 11.780. To Burma 1945 -1955, 
9.720, 7.170; 0615 -0700, 17.850, 15.160. 
To China 0430 -0545 (to only 0530 Sat., 
Sun.), 17.850, 15.160; 0530 -0600 (Sat., 
Sun. only), 17.850, 15.160. To Indonesia 
1745 -1800, 7.125, 5.960; 0700 -0730, 17.- 
850, 15.160. To Fiji 0200 -0320, 21.700, 
15.190. To West Indies 1830 -1930, 11.- 
850, 9.630, 7.170, 5.980. To Pakistan 
2245 -2320, 9.630, 7.125, 5.970; 0745 -0815, 
5.990, 3.945; 0815 -0915, 7.170; 0945- 
1000, 3.945. To Afghanistan and adja- 
cent areas 2215 -2230, 7.125, 5.960; 0845- 
0930, 3.945. To Afghanistan 0030 -0130 
(Fri. only), 9.670, 7.170; 1130 -1230, 
7.170, 5.980, 4.940, 3.945. To Persia, 
Afghanistan 1230 -1330, 7.170, 5.980, 4.- 
940, 3.945. To Saudi- Arabia, Egypt, 
Lebanon, Syria, North Africa, Jordan, 
Sudan 2330 -0030, 11.760, 9.720; 1230- 
1430, 7.125, 5.960. To Europe, United 
Kingdom 1445 -1545, 11.780, 9.565, 7.115. 

DON'T PASS THIS BUY 
GOOD VALUE ARINE BAND RADIO RECEIVERS 
AT LOW COST-UNITS REMOVED FROM POLICE 
RADIO CARS. used but in good rking conch. 
ton. foxed tunable in 2.3mc band. Complete wdh 
s tubes. sneaker & 8 volt input power poly. 
S s AUXILIARY POLICE-FIRE 
ERVICE. 

suitable 
s iW /myback gurte. 

25 lbs. $14.95 
ARMY SURPLUS SECTIONAL STEEL WHIP ANTENNA 

214 ft.. $1.135: 111 y It.. $3.50; _JI_ t_13.35 
IDEAL 211.10 , Vertical a 121, It.... .65 
HINGED TYPE INSUL. MTO BASE. 16EAL now r i, go lowering of ant. Used W :Move s . 7.9 
B RAND NEW MFD V. BATTERY CHARGERS. 

keep your batters, in Brawl coral. during winter 7.95 
JAEGER If V. DC CLOCK inutile for Kaiser- Frazeri 

(are W,2 ,i,í1 lanmS. draws 3ma will 
dry cells. made to sell for $17.00. OWN' 5.95 

VIBRAPACK, G V In. 250Vr100 ma HD used... 6.95 
CARTER DYNAMOTOR. same specs as . 6.95 
COMPACT ELTRON VIBRATOR PACK, 0V 

n0í'/:10 m will operate on 4 p cells. : a 
BUR :W 

CONTROL HEADQUARTERS 
CRYSTALS. Otell. roil4 

to Our 
strong :I.. 

tale acd. newly mild t opera... .S 3.35 

:Mt. 
that hS. 1.35: English iva 1.40e 3.35 

SIGMA 
a Sit FIRS. 133: 0 o, $1.40: 

watt 
1.65 

SIGMA ray.'. :10 
ohm 

ohm .04 au se 2.5 
SIGMA 5F relay. 1:10 obin deal coils... 3.93 
SIGMA . relay. .11X11 ob,n seceiver.la Revs, 4 

r the Ideal relay for your receiver. special. 8.93 
GENERAL Pullabl 

shard tube receivers. 
a 2.5 

RECEIVER PARTS KIT. W /3A4 G.E. relay 
above 5.95 

ITT[R KIT. W /3A4 tube 
crystal .... .. 8.95 

MONEY BA('K Cl1ARA:VTF.E ON AI.L ITE \IS 
Save C.O.D. Fees. Incl. Postagg Excess Refunded 

Minimum Order -53.00. Please 
Special Bonus-2 IS Hookup Wire Kit Free 55 Order 

ELECTRONIC SPECIALTY SUPPLY CO. 
SS W , NYC 13, N. Y. WALKER 541187 a - - BM B - ====== - - - n 

SUPER VALUE! 
0 -1 MA DC 
4" SCALE 

Only $ 
[E95 / . ea. 

A 2FOR ONLY $11.00 
Greatest meter value ever offered! Sen- 
itive 1 MA DC basic movement may hi 

used for any type of current or voltag, 
meter. Big 4" scale calibrated 0 -1 fllr 
easy fractional readings. Rectangula, 
hakelite case with corner mounting hole- 
mounts flush on panel, projects 2" for- 
ward. Nothing behind panel except meter 
terminals. Meter case measures 41''" 
high, 5.4" wide. These meters are slight- 
h' used but have been thoroughly checked 
and reconditioned. We guarantee them 
for absolutely top performance. Don't 
delay: order now! No more available 
after present supply is sold! 

25% with order- 
balance C.O.D.. F.O.B. Chicago 

NATION WIDE RADIO 
572 W. Randolph Street Chicago 6, 111. 
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To W. Europe, N. Africa, and the 
Levant 1445 -1530, 5.960, 7.125. The 
English news service is 1500, 11.780, 
9.565, 7.115; 1930, 11.850, 9.630; 2310, 
17.705, 15.130, 11.870; 0300, 17.705, 15.- 
160; 0830, 15.190, 11.780; 1045, 15.290, 
11.780. 

Indo -China (Vietnam) -Radio 
France -Asie, 9.954AV, Saigon, noted 
ending English session with "Knights- 
bridge March" 1754. (Pearce, England) 
This one is at fair level some days around 
0740. (Stark, Texas) Heard on 15.430 
with English session 0500. (Sanderson, 
Australia) "Voice of Vietnam" is noted 
on 7.2882 and 9.620 with English 0930- 
1000 closedown; schedule is 1800 -1930, 
2215 -0030, 0500 -1000. Radio Hue, 7.205, 
is now scheduled 1830 -1900, 2300 -0015, 
0500 -0800. Radio Dalat, 7.265, broad- 
casts 0530 -0630 (Sat. 0630 -0700) in 
French. Radio Hanoi is now on 9.670 
at 1800 -1900, 2230 -0015, 0500 -0830. Ra- 
dio Hirondelle (Swallow Radio), "Voice 
of the French Army in Indo -China," 
broadcasts on 7.408 from Hanoi at 
2300 -0130, 0530 -1000, all- French. Radio 
Laos, 7.215, broadcasts news in French 
0800 -0815. Radio Cambodia relays 
French from Saigon 1815 -1845 on 6.090, 
has its own news in French 0700. 
(Wada, Japan) 

Israel -Tel -Aviv, 9.009A, now has 
news 1515; has English session ( "Voice 
of Zion," relayed from Jerusalem) now 
1615 -1700 closedown. Announces news 
for 0645 over 6.830, 9.000 (actually 
9.009A); has "Voice of Zion" session in 
French 1530. (Pearce, England; Mar- 
tin, R.I.) 

Italy -Rome, 9.630, noted opening 
1245 and announcing for 9.63, 11.81; 
had news for Great Britain. (Fer- 
guson, N.C.) 

Jamaica - Radio Jamaica, 4.950, 
Kingston, noted opening 0600. (Fer- 
guson, N.C.) And closing 2300 on 3.360. 
(West, Va.) 

Japan -JKI4, 11.800, Tokyo, relay- 
ing Home Service, is strong level in 
New Zealand 0400; before 0345 has bad 
QRM. (N. Z. DX Times) JBD4, 15.235, 
noted 0400 with program in Japanese 
and Western music; is "N.H.K." out- 
let JK16, 11.825, noted 0400 with world 
and local news, then music. (San- 
derson, Australia) JKL, 4.860, noted 
0850 with popular music; JKI, 4.910, 
heard 0830 in Japanese, along with 
JKM, 4.940. (Flynn, Calif.) AFRS, 4.- 
860, is noted in English to 1000 sign - 
off. (Gaylord, Wn. State) Radio Japan 
now uses JOA3, 9.675, and JOB, 6.069, 
to North America 0000 -0100; the 0600- 
0700 beam to North China is radiated 
over JOA2, 7.180, and JOB, 6.069. 
Other transmissions are unchanged. 
(Kary, Pa.) 

Kenya Colon y-VQ7LO, 4.852, Nai- 
robi, is now on this measured frequen- 
cy, heard from 1200 to close 1500; the 
South African Broadcasting Corpora- 
tion says Nairobi is also using 6.060 in 
parallel. (Ridgeway, South Africa) 
Forces Broadcasting Service, East Af- 
rica Command, 7.265, Nairobi, noted 
with music 2248; has BBC news relay 
2300. (Ferguson, N.C.) 

Lebanon- Beirut, 8.036A, has Eng- 
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HAIPPY NEW YEAR; WE 
A SENSITIVE RELAY! 

Closes at 4 to 5 ¡Extra set of 1,l' ST intacts for 
Sadditional 

sequence. ' lone at 0.5 Ina.. Cnu .11,1,1, ohms. ensitivity easily ltered by bening limit arm or 
Ìchanging 

spring. Only I ,va" 2i s 15er overall. uaens of applications. and offered at a "stock up" price. Removed from clean equipment. 
Boxed, rea,neulm,ed, like 

LY Sée each. 3 ver 
$1.69 

SUPER SENSITIVE RELAY SCOOP! K7, fully enclosed and adjustable. Single pole, dou- ble throw, fully adjustable contacts with dial cali- brated ing. W,1, operate s low as 1.5 ma. In plastie ° 11/z s 3" "' deep. ONLY ($1.95 each. plus 15e mailing charge or 10 for $17,SÓ. postpaid anywhere in V.S. 

HEAVY DUTY RELAY 
40 amp starting relay. P,DT, normally closed one NEW. $1.95; 3 for $4.95 

PRECISION CALIBRATED TUNER 
Build a Q- ter o audio oaclllalor. a signal gen- erator. Vrñ. anv ltrastable receiver, or . you e 
name it! LalratandaM accuracy and r setahllll.. 3 gang condenser assembly with 45 precision dial tched 1ä5.1z c In 3 hands plus reference ale. Trias. gular plastic hairline Indicator: 50:1 ratio drive s hly, all gears springIoaded double -section. Has tuning lock- Platen two single paced 250 f. and one double- sweedv <200 f section. Use inulrle spaced section to eliminate drift. $4.95 

BROADCAST BAND & AERO 
MN -2$C Remote Controlled navigational di- ction finder and communications receiver. 
Manual OF In any one of three freq. bands, 150 to 1500 KC. 24 V. Self -contained dyna- motor supply. Complete Installation, Including receive-. control box, loop, azimuth control. Left- Ri,zht Indicator, plugs, loop @transmis- 
sion 
BRAND NEW. ORIG. aPACK. ... $69.50 

SUPER HI -FI HEADSET BUY! 
Uses siñ ape kereedand 

plastic fibre ro with vole 
obtain spacing for correct 

padded 
ical loads Gives fin: music production. flat far beyond upper d lows limits of auditory perception. Pair in eerie, has meas- ured impedance of 600 ohms at 1000 cycles- obtid wit,, built-in high 

quality 
transformers. However, e ve mismatching apparent difference. Fa superior to crystal phones. Manufacturer's net price I 545.00 per pair! (Each it. can also be used big quality dynes ire mike with 300 ohm output impedance. they They come toyy checked out with freshly laundered chamois pad. in cellophane hag. 

ONLY $7.95 
PORTABLE POWER KITS 

1. Includes 2 volt, 20 All wet cell. lightweight trans- parent plastic; libras separator, .l hall hydrometer. 
ehronoua vil,rator.lno tulle needed; also62 

volt ?lt 
Charger, 115 v 50,60 ey In. This high quality unit uses stem down transformer and dry disc tifier, with pilot lamp in output to indicate and regulate charging rate. With hopper type battery Biler and instructions. ALL ITEMS. URANO NEW $4.95 

2. ix volt l'tbrapack kit. Vibrator plus non-sync 
nuts: ..15 v. 145 for plates, 15 v for bias. With schURANO 

NEW 52.95 

TRANSFORMER SPECIALS 
115 V. 5(1,80 

SA-1225 
SEC: 

POWER 0.TRANSFORMER. 
250 rma: 8.3 v. 3 A'. 6.2 v 3 A. 5.0 v. 3 A. Tope A ". fully enclosed. Ideal for average ham ig. We furnish sche- tic. New manufacture. guar. Ì year. Ship. t. 17 m:. 

- _ 
Only $10.60 

7220 POW PRIG 
6 3v. 3Ä 5.Óv.: Á PSame 

as ims-250 ip. 6 12 Ì x. r 
Only 57.95 

12 V FILAMENT XFORMER or line voltage Wooster. rat: 110 v. 60 cy.:. SEC: O to 13 volte In I It ate at 3 A. Free sclleallc shows many uses.. NEW 51.59 ,n 
V VIBRATOR TRANSFORMER. Non ync. two ut- puts: 345 V. 145 ma for plate.; 15 for bias. 

NEW $1.59 
OUTPUT TRANSFORMER. 5000 ohms Input to TWO 
Ìu puts. 300 ohms or 3.5 ohms. Use a output for 2A0. IWO. etc. to match Speaker or headset. NEW, potted. shielded 79e 

250 ma. 
ING CHOKE 7A1225, 12 11. 

$6.90 VI 0OMOéE 7A-5250, 
chokes-11 

s( H. to 25 
SWINGING 
+( S11pnw on ee ha ) 56.90 

SAY IT WITH BARGAINS! 
12 CHANNEL T -V TUNER 

plele Iront end, famous make "Slyer Circle." Furnished with original factory instructions, less (alms. Dozens of uses; receivers. CO nv 
e 

ern etc. The TV bargain of the year for builders, amateurs. atu. lents. These are factory rejected for minor damage. but all easily rewiraONLY 
$1.95 each. 3 for $5.00 

RF AMMETER. 11.4 amps. 2. round. thermocouple type. (las I. scale- spread between 1 and 3 amity $3.95 
NOVICE 80 METER CW XMTR 

(Here's 

a neat nd compact plus Item 
controlled. 
hich lor Gué te ableft con- 

nndllon simply 
suitable. I laueClona 

e furnish them! Complete. comprehensive, step-by- step; 
°d transmitter which ha. been . 

p; n thing left to gu 5.3 esswork. This is -7. the 
h 07 95 ld favorite with old- timers ONLY 

NOVICE 2 -METER VOICE XMTR -RECYR 
ARC -4. A standard for two meter conversion. Excel- lent used, all tubes. conversion Instructions. (The tubes alone are worth more than $30.00 at surplus Less ..$3ï 50 Less dynamotor 
12 ,r 24 volt ARC -4 dynamotor - 510.50 *Ií55 GRAS BAG. At least 10 tubes of special Inter- est: new pes. old types. big ones. little new. some 1 but good. A big value at .. .$1.39 

4 USES -4 DOLLARS 
The moat ersatile dynamotor In surplus! The best dynamotor for conversion to 0 v Multipl; windings! After , v raion you get choice of 1110 or :150 v at 50 no or 250 v MA. 

use Ithso 
sa 

2:1 
shift 

I:2 step -up or step -down transformer for DC voltage! Changes 0 to 12, 12 to 24, or vi versa, up to 3 A. Or use it as fE. re 
GENERATOR. Turn with motor. get 12 v DC at 12.0 A or 24 v DC at 6.3 A. plus high voltage. In- cludes rsi. r pe ledim aedct,n nit Completedosheet 

4.00 furnished. URAMO NEW 
11.103 SPECIAL. A standard mobile dynamotor power 

Deliver. 500 vdc. 0.16 ps, with hoiceof two 
°with filter 

at 
otte. 

am, 
lays.( inp t. cables. s2 Com- plete 

0 tech. sheet. .............. LIKE NEW (Shipping weight '75 Itn,) 
COMMAND EQUIPMENT 

With free dope sheets and schematics 
ÚC455, 6.0 me. NERECEIVERS ̂ GOOD USED..17.95 
T -19 ARC -5 3 -4 Excellent 

RS 
RC -457 or T- 2O'ARC. 614.60 
MOD SC456. Brand nes.. 55.95. Ex elllentru new 

2.49 As Is, for parts 1.29 274N PLUG. 7prong male plug to Et hack of command 'core. and amtrs. This is the same plug as used in the racks. erets fr. 5 lgaC ntrol Adapter Parts or ARC Exact pot. witch. knobs. etched plate. and instrur- thon data. Ready to mount $1.29 SPLINE TUNING KNOB 

12 VOLT COMMAND DYNAMOTOR 
For receiver, SCR -274N. ARA. ARC -S. Plugs onto rear end. 250 V. 80 ma.. 05'1 /ARR -2C. 

$7 95 Guaranteed good condition 
Less plug -In base 5.95 

A VIBRATOR UY. n ne 12 volts, elf -rectifying, hermetically sealed. Can take high overloads. With socket and schematic. Specify volta. ONLY 0 9D 
MAST SECTIONS, MS.41/, 50, 51, 52. 4. 55, New original parking Fach 39 

AUDIO SUPER- SPECIALS 
SUPER N1 -Q high t choke. 0.05 H. 55 ohms DC. Tune ith .001 -.0íÑ)4 MF. ONLY 9k LOW CUT. 5 H. 284 ohms. Tune with 1 MF. Or use as Mi ma alter choke. ONLY....... ......... 954 OUNCER Transformers, . for mike to push -pull gridsflat .10 to 15.0,10 CPS: other for ah' pull ut- Put. tapped see.. turn. 14:1. In unit with resistors. condensers. tc. BOTH FOR ONLY 51.29 PHASE SPUTTER. or low -level mixer. or hybrid. 
any 

unit. 
Hasv.1 wi dings. each exactly 1:1 to m 

ape. 
essentially 15.óóp CPS. 

69e 
VINYLITE SPAGHETTI. char, 0.106 III three 

21' Mr r only 
BUILD TV -FM -AM SWEEP GENERATOR 

(See Dee. Radio a TV News) 
Now you can build That ' VERSATILE SWEEP FRE- QUENCY GENERATOR! W !!,, t a few more of those vital APN.1 magnetic unite arWith reprint of the 

6 
rti- le $6.98 

EASY MONEY! 
We're still buying surplus gear. Tell us what you've got. its condition. and your prim. If like t you'll get r ^eeYkguick.. 

G. L. ELECTRONICS OS ANGELES 6N CALIF. 
ALL PRICES F. O. B. LOS ANGELES. CALIF. BUYERS ADD SALES TAX 

ATTENTION 
Dlsfrlbuttrl in 

We are In I,. 
Sefficient YAW 

TILI. OPEN. W.-, 
t'O511'14TF- 1,1 SF: , 

FRENCHY 
164 W. Parker St. 

Chan. -12 Territory 
,< 12- Element -most 

)I %NY TERRITORIES 
)\Inquiries. ALNO 

TENNAS. 
RADIO MFG. CO. 

Srranton I. PL 

Advance 
ICS 

rl!I111 ELECTRIOCITY 

You 
n 

eed firm Era,' of fundamental: to keen nave with 
these complex. fast- growing fields. In thorough2 -year course learn electricity. electronic., physics, mathemat- 
ics. drafting, etc. Other engineering and technical 
courses, Coed. Day. evening. 95th year. Wylie for Catalog. 

IN TECHNICAL INSTITUTE 
4e Berkeby Street Benton 16, Mann, 

GET INTO 

ELECTRONICS 0, 

You can enter this uncrowded. interesting field. 
Defense expansion, new developments demand 
trained specialists. Study all phases radio & 
electronics theory and practice: TY; F \l: broad- 
casting; servicing; aviation. marine. police radia 
IR -month course- Graduates in demand by major 
companies- 11.8- or equivalent required. Begin 
Jan.. .larch, June, Sept, Campus life. Wrilr for 
catalog. 

VALARA ISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 

1 
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World's most powerful 

TV ANTENNA! 

GUARANTEED 10 times more powerful 

than stacked 10 element Yagis. 

GUARANTEED to extend fringe area 

reception an additional 40 miles. 

Motorless All Direction reception - 
nine different antennas in one. 

Broad band UHF - VHF plus FM 

reception. 

Half the cost of single channel stacked 

Yagis - Patented to insure price pro- 

tection, U. S. Pat. Nos. 2,585,670 - 
2,609,503, others pending. 

Pre -assembled, quick -rig, flip -out. 

Nationally advertised. 

The only TV antenna that instantly beams 

the television set directly to the signal 

without a rotor. 

The biggest antenna news of the year. 

TV technicians are marveling at this 
amazing powerful high gain antenna. The 

only antenna that brings strong signals 

from all directions to weak signal areas 
instantly ... with a flick of the nine 

position switch located near the TV set. 

Individually packaged with complete 

instructions 

3650 LIST PRICE 

Includes Stacked Antenna Array. 9 

Position Switch. Completely Wired 
Stacking Harness. A.I.M. -AUto- 
matic. Impedance Match - 
Ing Coupler. 

MONEY BACK GUARANTEE 

To outperform 
any present 

day an- 

tenna array 
g 

a rotor motor, 

including stacked 10 element double 

array, 4 bay comcals, 

V's, etc. 

Available of loco/ jobbers, or write 

for name of nearest representative 

ALL CHANNEL ACorpna 

70-07 Queens Blvd., Woodside 77, N. Y. 

Hickory 6 -2304 
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lish daily 1000- 1100A. (Pearce, Eng- 
land) Noted signing off 1631. (Kary, 
Pa.) 

Liberia - ELBC, 6.022, Monrovia, 
noted 1830 to 1845 sign -off; an- 
nounced would be back 1025. (Fer- 
guson, N.C.) 

Madagascar - Tananarive, 9.515, 
noted opening 2230 with "La Marseil- 
laise." (Bellington, N.Y.; Kary, Pa.) 

Malaya -Radio Malaya's Blue Net- 
work, 7.200, Singapore, noted signing 
off 1030 with "God Save the Queen;" 
on a Saturday was noted to 1100 close- 
down. (Pearce, England) Kuala Lum- 
pur, 6.025, is heard well from 0900 
with programs in English; has dance 
music 1000 -1030 closedown. (Ridge- 
way, South Africa) 

Manchuria -Mukden, 7.660, has been 
noted 0500 -0855. (WRH) 

Martinique - Nattugglan, Sweden, 
says FNRI, Radio Martinique, Fort -de- 
France, has been heard on 9.680 at 
1935 -2000; not confirmed; may have 
been confused with Paris on 9.685 
which runs to 2000 closedown. 

Monaco -Radio Monte Carlo, 6.035, 
9.785, has English program, "Hour of 
Decision," Thursdays 1730 -1800A sign - 
off, and "Back to the Bible" 1730- 
1800A sign -off Fridays. (Bellington, 
N.Y., others) 

Mozambique -The English commer- 
cial service of Lourenco Marques is 
now using 11.742 instead of 11.765 as 
formerly. The Portuguese service is 
now using 6.14 at 0400 -0630, and also 
1030. (Ridgeway, South Africa) Heard 
signing off 1515 on 15.285A with "A 
Portuguesa"; fair to good level in N.Y. 
(Bellington) CR7BE, 9.810A, noted 
0030 in Portuguese session. (Patter- 
son, Ga.) Is heard 0000 -0100. (Rosen - 
auer, Calif.) 

New Zealand - Revised schedules 
have just been received via airmail 
from Radio New Zealand -to Aus- 
tralia 1300 -1515, ZL2, 9.540; 1530 -0145, 
ZL10, 15.220; 0200 -0545, ZL2, 9.540. To 
Pacific Islands 1300 -1515, ZL9, 11.810; 
1530,0145, ZIA, 15.280; 0200 -0545, ZL3, 
11.780. 

Nigeria - Nigerian Broadcasting 
Service, 32 Marina, Lagos, Nigeria, 
verified reception of "7.083," stating 
frequency is actually 7.079; this is a 
250 -watt regional transmitter at En- 
ugu in the Eastern Provinces; another 
regional station -low powered -is at 
Kaduna in the Northern Provinces on 
4.925 during "hours of darkness" and 
7.165 during "daylight hours" (local 
time). Officials said Lagos operates on 
9.650, 7.5 kw., 0100 -0215, 0530 -0800, 
1200-1500; channels of 6.100 and 7.255, 

I low- powered, broadcast 0100 -1700 with 
one break 0345 -0530. Relays many 
BBC programs. Has been heard on 
9.655A by Bellington, N.Y., and Kary, 
Pa., however, as late as 1700 close- 
down. 

North Korea Radio Pyongyang, the 
Korean Central Broadcasting Service, 
now broadcasts in Japanese on 4.400, 
6.250 at 0800 -0900. (Japanese Short - 
Wave Club) 

Pakistan -Radio Pakistan is now on 
regular transmission (after completing 

for dependable sound, 
INDUSTRY relies on 

AT S 

Paging B 
Talk -Back 
Speakers 

ALNICO -V -PLUS 
Drin. Units 

DR Double- Reentrant 
Projectors 

DEPENDABLE QUALITY: 
The lamest elecho- OCOU,h< research 
and engineering -and over 20 years 
of manufacturing know -how -are be- 
hind every ATLAS product. 

DEPENDABLE SERVICE: 
Coast- to-coast and around the world 
today -in every Industrial, Marine, 
Railroad, Military, Educational, Civic, 
U.S. and Foreign Government appli- 
cation -under every kind of climate 
and noise condition - ATLAS sound 
equipment is famous for highest effi- 
ciency and durability. That's the 
proof of ATLAS performance depend- 
ability. 

DEPENDABLE DELIVERY: 
Yes. ATLAS gives our Government 
highest priority. And yes, we too feel 
the pinch of material shortages. But 
our customers will continue to get our 
usual dependable delivery -because 
we believe in equitable and depend. 
able dtnibution to all ATLAS users. 

DEPENDABLE PROFITS: 
Completeness of line, excellence of 
product, dependable delivery, right 
prices -that's the ATLAS combination 
that means high, steady Industrial 
Sound profits for Youl 

J JUDGE for yourself, COMPARE l ATLAS at your local Jobber today. I ` See why ATLASis the preferred line 
FULL- GRIP,VELVET- for utmost dependability. Write 

ACTION Mite Stands NOW for FREE latest Catalog 551 

1446.39th Street, Brooklyn 18, N. Y. 

In Condos Atlas Red.:. Corp.. Ltd.. Toronto. Ont. 

RADIO and TELEVISION ELECTRONICS 
to all Trdmll al Phases 
New Classes (Day and 
Evening) Start let of 
Dec., Mar., June, Sept. 

Free Placement Service for Graduates 
For Free Catalog write Dept. RN -52 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of America 
350 WEST 4th ST. NEW YORK 14, N. Y. 

FREE 
West, today for How to Service T. V. Receivers 
with the HICKOK VIDEO GENERATOR. 

The Hickok Electrical Instrument Co. 

10824 Dupont Ave., Cleveland, Ohio 

RADIO & TELEVISION NEWS 
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tests) to Turkey at 1430 -1515 and to 
the United Kingdom 1515 -1600 close- 
down on 7.010, 9.484. (Pearce, Eng- 
land, others) Heard with news 0330- 
0340 near 17.715. Noted with strong 
signal in program for Indonesia 0630- 
0715 on 17.835; announced 15.270 in 
parallel. (Pearce, England) Heard on 
15.335 at 1915 with program for home 
listeners. (Sanderson, Australia) Is 
noted daily on 6.285A around 0700- 
1000, all- native; identifies often. 
(Wada, Japan) Now uses 9.762 in- 
stead of 11.844 for news 1015; heard 
on 6.23 with native programs 1115- 
1200. (Ridgeway, South Africa) 

Panama - H050, 5,996, noted in 
Australia 0145 with Spanish program 
of music and news. (Sanderson )HOJA, 
9.645, noted 2140 with commercials in 
Spanish. (Pelegri, N.Y.) 

Paraguay -Radio Encarnacion, 
ZPA5, 11.945, noted at good level from 
1500 onwards. ZPA1, 6.278, Asuncion, 
is high level 2100 to close at 2200; fea- 
tures dance music 2100 -2200. (Ridge- 
way, South Africa) 

Peru -Radio Central, Lima, has 
moved from 9.522 (listed 9.545) to 
9.550; weak level; uses call of OAX4K 
and Andalusian Spanish. (Stark, Tex.) 

Philippines -Radio Free Asia, 6.11 
Manila, noted closing 0920 when an- 
nounced channels of 11.94 and 6.11 for 
Manila, 9.49 for Guam. (Balbi, Calif.) 
DZH4, 6.000, Manila, noted in English 
0900, CWQRM. (Flynn, Calif.) 

The Far East Broadcasting Co., Ma- 
nila, has brought into use a 16 -m. chan- 
nel of measured 17.805; is reported 
opening 0300; has been heard by Sand- 
erson, Australia, also around 2300 
when signal strength was especially 
good in Melbourne, also with news 
0500; call is DZ16. The 16 -m. outlet is 
heard by Ridgeway, South Africa, at 
good strength in parallel with 9.73, 11: 
855, 15.300, and from 0900 on 6.030; 
heard from around 0800 to closedown 
1200, English from 1000. DZI6 has been 
heard in Sweden by Engberg 0500- 
0600. 

Poland -Warsaw lists English. (pre- 
sumably for Europe) as 0130 -0200, 
6.140, 7.155, 5.995; 1200 -1230, 7.175, 
9.555; 1230 -1300, 6.115, 9.555, 7.145; 
1400 -1430, 6.115, 9.555, 7.145; 1430 -1455, 
6.140, 7.155, 5.975; 1730 -1800, 6.140, 
7.155, 5.975. (Pearce, England) 

Portugal- Lisbon, 6.360, noted 1754- 
1800 when signed off with "A Portu- 
guesa." (Machajewski, N.Y.) 

Portuguese Guinea -CQM sent QSL 
card and mentioned only 5.838 at 1630- 
1800. (Pearce, England) 

Portuguese India -Radio Goa, 9.61, 
heard in Hindi 0930, in Portuguese 
1000; in English 1030 (Mondays has 
"Old Fashioned Revival Hour" tran- 
scription); has guitar interval signal; 
is in foreign language 1130 and closes 
1230, good level in South Africa. 
(Ridgeway) 

Reunion -Radio St. Denis, 7.168, has 
strong signal in South Africa opening 
0915 with announcements in French; 
0930 light music, French songs; calls 
"Ici Reunion, Radiodiffusion Fran - 
caise" by man; woman also an- 
January, 1953 

BLOWERS -115 VAC 60 CYCLE 
SINGLE TYPE: (Illustrated at left) loo CF51. 214" intake; Z" 

Order No. 
Complete 

16-5 
ls..... 

$8.95 DUAL TYPE: 1101 l'I"S1. 4" in- 
take; 2" Dis. Each Side. Com- 
plete Size: 8" x 6 ". Order No. 
RN -800 513.95 COMPACT TYPE: Ins al'SI. Mo- 
tor built Inside squirrel cage. 
41 Intake; 3%. ," r Dis. Com- plete size: 4'4" W x 8%" 11 x 8%' D Order No. I:S -81111 S 1 4.50 FLANGE TYPE: 1411 Cl'ML 3%4" Intake; 21/2" Dis. Complete size: 7%" W x 754" II x n%" D. Order No. RN -x05 513.95 FLANGE TWIN: 275 ('I'M. 41,:" intake; :i'4" x :4" D1..,. Complete size: 11%" W x 5%" II x 8 -1 /I6" D. Or- der No. 11N -134 521.95 

) 

DYNAMOTORS 
DYNAMOTOR and BLOWER: 6 Volts DC Input; out- put 45.1 Volts so Si 45110 111'51. At 6 Volts DC in- put: output 2611 Volts 65 NIA. 311011 II I'M, $4.95 feire 
PE-101C DYNAMOTOR NEW $4.95 

INPUT: OI'TI'l'T: STOCK No.: l'Itl('R: 
14 V. DC 
12 V. DC 
12 V. DC 
14 V. DC 
14 V. DC 
14 V. DC 
12 or 24 V. DC 
12 V. DC 
12 or 24 V. DC 
12111 24 V. DC 

25 V. DI' 

600 V. 300 MA. 138-86 59.95 
2211 V. 70 51A. 1551-24 8.95 
220 V. 1110 S1A. DD1-18 4.95 
375 V. I511 D1A. D51-375 8.95 
330 V. 135 MA. D51-330 7.95 
51111 V. 5111) SIA. PE-50 14.95 
275 V. 1111 MA. 11S.4/11,510 3.95 
250 V. 511 MA. DM-25 8.95 
5110 V. 50 MA. USA/11515 3.95 
4411 V. 21111 MA. 

25 V. Ilnl M.S. D-104 14.95 :50 V. 1s11 MA. PE-86 5.95 

COMMAND TRANSMITTERS 
Complete with Tubes & Crystals 
111' -457 Transmitter -4 to 5.3 SEC.- l'sed....5 8.95 
IIC -458 Transtldner 5.:; to 7 MC.- Used.... 7.95 
11C -459 Transmitter -7 to 11 SI('.- NEW.. 22.95 Ill' -456 Modnlamr..NkSV: S5.95- Used... 2.95 Transndtter Rack -- Single: SI .50- Dnal... 2.00 
Rei'. Rack -Dual: S I .50 Modulator -51ía. 1.50 
Ree. D)n. -Used: 52.95 Trans. D)n. Used: 2.95 

AIRCRAFT CONTROL CABLE 
3/..- - Stiand. SVealhrrprladed Oal,anized. 
19.4onord. 11211 HI. nst. Ideal ter Television I ;uy. 
lug aid many other 11,1.,. Pries 

44íC per Ft. loon FI. or more (1,D 4C per Ft. 

POWER SUPPLIES 
PE -157 POWER SUPPLY-2 Volt Vibrator Supply. 
operates from 1t11-54 2 Volt hatters mounted In Case. 
Output mitage 1.4 V. % Amp 125 V. 511 SIA. Iiss 
Battery. Speaker. & External Power Cord -with Vi 
brator 34.95 
1111 -54 2 Volt Dry Ratter, 2.95 
511' -25 1:A Power Supply & Modulator 

PTA -12 -Ness: 529.95 
l'osier $rrpply No. :4 f /Mark II No. 111 Radio 

Set. 12 or 24 V. Two PM Dynamotor.: 500 
V. 50 -11A : 275 V. 1111 SIA -New' 512.95 

I i -III4 Vibrator Unit 1/BI' -1154 10.95 
' :,ol' Vihrau,r 1111E- 1114 -New 1.95 \l: t'' PUnator OPE- 237 --SCR-6114- Sew 4.95 
I I: I :dor -1 Volt 4. Prong -New 1.00 
I I. - I .IIor -2 Volt -Nose 1.00 

TRANSFORMERS AND CHOKES 
TRANSFORMERS -110 V. 60 CYCLE PRIMARIES: 
5 Volt CT- 25A- 10,000 V. Ins. OPEN FRAME -6" x 5" x 4A" 57.95 
6.3 V. 1 Amp... 1.25. 24 V. 1 Amts 1.95 
24 V. % AmP... I .50 24 V. 6.5 Amp.. 5.95 
6 -24 -or 30 Volt 8 Amp 5.95 
Two 12 V. 4 A. windings. glees 12 V. 8 A. or 

24 V. 4 A. 5.95 
325.0.325 V. 50 MA-0.3 V. 2.5 A; 6.3 V..6 A 

111ect, 15x51 11a1f Shell- 2% "x3% "53 " -SO. 
T -23.28 2.75 

440 VCT /70 MA -5 V. 2 A. -6.3 V. 4 A 3.35 
490 VCT /60 MA -5 V. 2A.; 6.3 V. 4 A.; 6.3 

V. 2 A. 3.25 
460 VCT /90 MA -5 V. 3 A.; 6.3 V. 4 A. .. 3.75 
175.0 -175 V. 40 MA -6.3 V. m 2.4 A: 6,3 V. (1,D .6 A: 

I IalRhell 2', "x23,, "82% " -No. T -2340 1.75 
350.0.350 V. 90 MA -0,3 V. @- 3 A; 5 V. 58 3 A: UP right- 3% "x3% "x3 %" 3.25 

CHOKES 
5 Henries -110 SIA. 85 ohms DC -Iles. Cased 5 1.95 
8 Henries -150 MA. 21111 ohms 1.95 
5.20 Henries-300 MA. 110 ohms. 1000 V. Ins 3.95 

AERIAL WIRE- Phosphorus Bronze 1116 Stranded, 
2110 Ih. test. SVeatherprtor. 150 Ft. on Reel. 151. -3 

w /Clips 51.50 Telephone Wire- 3 Cond. copper A st t'I, 525 Ft. 4.75 

ANTENNA EQUIPMENT 
MAST BASES- INSULATED: 

MP.I32 BASE -Ill I 1 n'd at lest -I" beau coil princ, z" Ihl.ulator. Overall length: I IK ". weight.:02.4%1 2% lbs 
('rice 53.95 

MAST BASE -Insulated type uith heavy coil spring and 5" din. insulator. Ite- mise. 1" hole for mounting. 11'elght: n 

S5.95 
MAST SECTIONS FOR ABOVE BASES 
Tubular sled copper coated painted, in 3 ft. sections, . rew -In U'lle- MS -53 can be .Id to make any length pith MS -52 -51 -50.49 for taper. Any seH inn 50C Each 

Larger Diameter SeetInns: MS -55- 54....51.25 Each 

TRANS. -REC.- AMPLIFIERS 
TA -1211 TIt.\NSMIT'l'I:It s, itll 'cola.- 1'.sed. S39.95 
It1 /Altft -1 Itri'eiser - -ea sly roueerted to 220 MI'. (See 

11.N. Jan, '491 Complete it/Tubes. 5Eg'....34.95 
RA-10 1)ll Recel, or -24 Volt with Tulas and Dynamotor 

-Used 529.96 
59.96 

1.95 
54.95 

3.95 
Used: 3.95 
I'.ed: 1.95 

111'121111- 2 011-4110 KC. Delco, sr /Tube 
IIC 216 Atnpliti,r -2 7'tda^s -6 F7. 39/41 
li(' -3117 Amplifier- -w /Tul,es. less 1)y'n 
Ill' PIS -WIth Tubes. I'sed 
BC-709 -W /Tnhes -New : 54.95 
11C-34.7-Less Tub. -s -Neu: 52.95 

CORDS- CABLES 
CD -501 Cord IRIN 45 Orneiator 52.50 
CD -318 Cord w /I'1. -68 & SW -141 & .1K -45F .89 
CD-307 Cord-6.5 Ft. ss /1'1-55 & .1K -26 .89 

Address Dept. RN Minimum Order 55.00 Price 
1 D 6114 Cord w /I' -4111 Trans. & PL- 54 Plug .89 (') 365 lord for 1.1' -21 Loup 1.50 F.O.B., Lima, O. 25% Deposit on C.O.D. Orders Mr 215 Tuning Shaft for 2745 2.00 

FAIR RADIO SALES 13 LIMA, OHIO? 

SPEAKER RECONING 
Complete line Cones. Spiders. Rings and Voice Coils. Custom Built Voice Coils. Low prices. Write for Parts List and Reconing information. 

WESTERN ELECTRONICS CO. 
3184 West Colfax Denver 4. Colo. 

From the earliest days of Radio .... 
to the present era of Television .... 

yI11RES 
"Made by Engineers for Engineers" 

CORNISH WIRE CO., Inc. - 50 Church St., N.Y.C. 7 

WANTED 
SCR -510, (410, 508, 608, 

522, 300, etc. 
BC -603, 683, 923, 620, 

659, 604, 684, etc. 
Receivers: BC- 312, 342, 348, etc. 

APR -4, APR -5; RAO, RCH, RBO, 
etc. 

ART -13, ARC -3 
I Any fest equipment with TS- or I- prefix- I 

and any RADAR 

WE PAY HIGHEST PRICES 
Make your offer and be convinced! 

Please describe condition accurately and 
advise price desired 

AMBER COMPANY 
393 Greenwich Street New York 13, N. Y. 

BEekman 3 -6510 
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HARVEY 
where you FIND the FINEST 

THE ORIGINAL WILLIAMSON 

HR-1 5 AMPLIFIER KIT 

The famous, original Williamson HR 15 ... still 
acclaimed the leader . in kit form, with the 
Partridge Output Transformer specified by William- 
son in his original design. Assemble this kit, and 
in 3 hours or less, enjoy the finest sound you nor 
heard. Operates from a tuner, phonopreamp, 
crystal pickup, or other signal source. Absolute 
gain is 70.8 db with 20db of feedback. Frequency 
response: ± .5 db, from 10 to 100,000 cps. Out 
put impedances to match all speakers from 1.7 to 
109 ohms. Kit is complete with 5 tubes (1 -5V4, 
2 -6SN7, and 2 -5881 (or 807 if requested), 2- 
Punched Chassis, 2- Resistor Mounting Strips, Sock 
ets, Partridge WWFB Output Transformer, Assembly 
Instructions, and All Other Necessary Parts for 
Amplifier and Power Supply 576.50 

PARTRIDGE OUTPUT TRANSFORMERS 

Available Separately. WWFB .526.00 
NOTE: NR15 may be had with British 

KT -66 Output tubes for 53.00 additional. 

ELDICO 
TR -75 -TV 

TRANSMITTER KIT 

An ideal unit for the novice. 
Now, revised circuit 

miles TVI. Uses 61.6 oscillator - 807 amplifier. 
Combination PI- network output. Husky power sup 
ply delivers 600 volts to the 807. Complete . 

including punched chassis and shielded cabinet. 
Unbelievably low priced at _... 564.95 
MD -40 modulator kit for above 49.95 
MD -40P as above but with power supply.. 59.95 

Writ* for Literature on the 
Complete Eldico line. 

New Deluxe 

Transmitter 

Kit 

JOHNSON 

VIKING II 100 WATTS ON PHONE 
130 WATTS ON CW 

Every desirable feature has been Included in this 
outstanding transmitter, BAND -SWITCHING to all 
amateur bands, from 160 through 10 meters ... 
TVI suppression . 100% AM modulation . 

PARALLEL OUTPUT 6146 tubes . PUSHPULL 
807 MODULATORS. Supplied complete with pre 
punched chassis, copperptated steel cabinet, 
tubes, hardware, assembly instructions, and all 
necessary parts and components 5279.50 
Viking II complete with tubes, wired 

end air tested _... 324.50 
Viking WO Kit _......_._ _. _. 42.75 
VFO Kit -wired and tested (with tubes) 62.75 
Viking Mobile Kit, up to 60 Watts input 99.50 
Viking Low Pass Filter, 4 section, 75 DB 

Att., handles a KW 16.50 
Viking TVI Kit, everything to TVI suppress 

the Viking I. _.... 24.75 

NOTE: Prices Net, F.O.B., N.Y.C. 
Subject to change without notice. 

Harvey 
RADIO COMPANY, INC. 

103 W. 43rd St., N. Y. 36. N. Y. LU 2 -1500 
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pounces; 1100 gives news in French; 
1115 dance music; a Soviet transmitter 
swamps the station around 1125. 
(Ridgeway) 

Sao Tome- CR5SB, 17.677.5, noted 
Sundays 0750 when tuned with dance 
music; at 0757 had call, guitar music, 
details of next program and closing 
announcements in Portuguese; left air 
0800A after "A Portuguesa." (Pearce, 
England; Ferguson, N.C.) CR5SC, 
4.809, is good level opening 1430, light 
musical programs to closedown 1600; 
gives call frequently (by man). 
(Ridgeway, South Africa) 

Saudi- Arabia - Djeddah is noted 
opening around 2215 on 6.177A and 
7.245A with usual interval signal; uses 
Arabic; closes around 2304A. (Belling - 
ton, N.Y., others) 

Somalia- Mogadishu, 7.383, is heard 
from 0915 in Arabic to 1200, when 
goes into Italian until 1300 closedown. 
(Ridgeway, South Africa) 

South Korea -HLKA, 7.935A, Pusan 
noted 0630 with Western music and 
Korean news. (Sanderson, Australia) 
Wada, Japan, says is now operating on 
7.935 and 9.555 at 1600 -1800, 2130 -0030, 
0330 -0900, all in Korean. Flynn, Calif., 
reports HLKA on 4.4785 at 0845, S6, 
in oriental language, much QRM. 

Spain -Radio Mediterraneo, Valen- 
cia, is noted now near 6.995 from audi- 
bility around 1425. Radio Juventud le 
Murcia has been moving around, noted 
more recently on 7.105A with dance 
music 1655; gave call in Spanish 1700, 
and was soon buried by sign -on of a 
Radio Free Europe station. A Spanish 
Nationalist outlet has been heard on 
7.420, but it is not Radio Menorca; 
signs on 1500 with singing of march 
and signs off with similar number 
1705; call sounds like "Transmite Ra- 
dio Cartagena." (Pearce, England) 
FET1, 7.006, noted 1630 with Spanish 
program of news, music. (Sanderson, 
Australia) Malaga, 7.012A, is still 
noted with Spanish Home Programs 
around 1515 onwards, fairly good level. 
(Ridgeway, South Africa) 

Sweden - Radio Sweden, 11.705, 
noted with news 2300, then music. 
(Sanderson, Australia) Heard on 15: 
155 with news around 1000, fair level. 
(Scheiner, N.J.) Noted on 9.535 at ex- 
cellent strength 1900 -2000. (Deem, W. 
Va.) 

Switzerland - Damascus, 17.865, 
heard 0945 -1045 to India -Pakistan. 
(Pearce, England) On 11.913A with 
news 1720 -1730 closedown. (Black, 
Pa.) 

Tahiti -Radio Tahiti, 6.135, Papeete, 
is heard around 0000; signs off 0130. 
(Kary, Pa.) 

Taiwan - BEC26, 10.060A, noted 
from 0910 tune -in with Chinese session 
to 1000 closedown. (Pearce, England) 
Taipeh, 15.235, heard with news 2200 
to North America. (Annala, Oregon) 
BEC32, 9.775A, Taipeh, noted 0700 
with English commentary and West- 
ern music; asked for reports. (Sander- 
son, Australia) A Taiwan outlet is 
noted on 7.045A around 0500 -1030 
closedown; call seems BEC22, BEC32, 
or BEC34; is not parallel with 9.855 

which is heard quite irregularly; an- 
other Taiwan station is noted on 
7.340A to 1030 or 1100. (Wada, Japan) 

Tangiers -Radio Africa is on a new 
channel of 7.192 as early as 1015, and 
as late as 1745. (Pearce, England; 
Kary, Pa.) Radio International, 6.110A, 
noted with news in Spanish 1700. 
(Pearce, England) Pan- American Ra- 
dio, 7.300, is heard with clock chimes 
(12) at 1900 and multi -lingual an- 
nouncements to 1904 sign -off. (Kary, 
Pa.) 

Thailand - Bangkok, 11.910, has 
English session 0500 -0630, fair level; 
announces also 15.630, 7.140 (is nearer 
7.105- K.R.B.), 6.240. (N. Z. DX 
Times) 

Uruguay -Radio Electrica, CXA10, 
has extremely good signal from around 
1130 with classical music; call is given 
every half hour by man; has QRM from 
Radio Dakar at 1400. Radio Ariel, 
CXA3, 6.075, is noted at good strength 
from around 2030 to closing 2200, man 
gives call in Spanish. (Ridgeway, South 
Africa) Niblack, Ind., notes CXA10, 
11.900, at good level 1800 and closing 
2210. 

USI (Indonesia) -A station believed 
Djakarta is heard with strong signal 
mornings to 1030 closedown on 9.865; 
at times location sounds like "Jogja- 
karta," however. (Stark, Texas; Kary, 
Pa., others) Noted on 9.585 from 
around 0800 -1030 closedown. (Balbi, 
Rosenauer, Calif.) 

USSR- Radio Tashkent, 6.825, is 
noted with English for India -Pakistan 
1000 -1030, 1115 -1130 (some days Eng- 
lish begins 1030, however). (Pearce, 
England) Moscow is noted on 11.68A 
with English (review of Moscow press) 
and music 0500 -0530 fade -out. (Jones, 
France) Frequencies used by Moscow 
for the 1820 -0100 period to North 
America are 15.330, 15.250, 15.230, 15.- 
110, 11.910, 11.830, 11.810, 11.710, 9.670. 
9.650, 9.550, and 7.240 (some of these 
are actually relays by satellite coun- 
tries); the 0800 -0830 transmission to 
North America is over 17.830, 15.440, 
15.360, 15.180, 15.120, 11.910. (Kary, 
Pa.) 

Vatican -HVJ, 5.968, noted 1545 with 
chimes and then news in Italian. (San- 
derson, Australia) Noted on 11.74 with 
news 1000, fair level; also heard on 
this channel with English 1315. (Schei- 
ner, N.J.) Noted with English period 
1315 also on 9.550. (Kary, Pa.) Ac- 
cording to NNRC, HVJ has news 
Wednesdays, only 0930 -0940 on 17.775 
for Near East. 

Venezuela -Radio Rumbos has Eng- 
lish session Mon.- Fri. 1800 -1900 over 
4.970, presented by Jay Farr; first 45 
minutes is disc jockey session called 
"Supper Club" and last 15 minutes 
(1845 -1900) consists of a roundup of 
latest world and local news. (West, 
Va.) YVKB, 4.8903, noted S5 at 0612; 
YVMM, 4.9096, was S5 at 0615; 
YVKM, 5.0294, noted S5 at 0619, 
CWQRM. (Oskay, N.J.) 

Yugoslavia- Belgrade, 6.100, noted 
signing on 2330; has English 0130 and 
then is heard parallel on 9.505. (Bel - 
lington, N. Y.) English is now sched- 

RADIO & TELEVISION NEWS 
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duled 0130 on 6.100, 9.505; 1100 -1115, 
6.100, 7.200; 1315 -1330, 6.100, 6.150; 
1645 -1700, 6.100, 6.150 (WRH) 

Press Time Flashes 
When this was compiled, a station 

on 4.950, identifying (in English) as 
"the Broadcasting Service of Radio 
Belize" was being heard around 1830- 
1904 closedown. (West, Va.) Good level 
in West Virginia but with CWQRM 
and aircraft phone QRM. Is British 
Honduras. 

The Radio Clube de Angola, Luanda, 
Angola, is now using a new channel of 
4.873 in parallel with 9.632, 11.865; 
heard from around 1330. (Ridgeway, 
South Africa) 

The Central Broadcasting Station, 
Lusaka, 4.826, North Rhodesia, is 
noted around 1210 with dance records; 
with talk in English 1230, BBC news 
relay 1300; probably signs off 1400. 
(Pearce, England) Ridgeway, South 
Africa, lists ZQP at 0700 -0900 on 7.220; 
0900 -1100 on 7.220 and 4.826; 1100-1230 
on 7.220, 4.826, and 3.275; 1230 -1400 
closedown on 4.826, 3.275. 

The Japanese Communist station 
Radio Free Japan broadcasts on 10.180, 
11.896 at 1500 -1600, 2200 -2300, 0500- 
0600, 0730 -0830; uses Japanese only; is 
probably located in Communist China. 
(Japanese Short -Wave Club) 

Legge, New York, notes Radio Free 
Europe afternoons (EST) on 11.855, 
11.725, 9.717, 9.695, 9.607; fair signals 
around 0600 on 11.745, 11.675. (NNRC) 

An Arabic -speaker reported some 
months ago by Cushen, N.Z., heard on 
5.000, has been identified by Bert Blu- 
man, Israel, as located at Kuwait in 
the Persian Gulf; operates 1130 -1400 
and identifies only at sign -on; pro- 
grams are all- Arabic. (Radio Austra- 
lia) (Al Kuwait is a sultanate in 
Arabia, south of Iraq, on the north- 
western coast of the Persian Gulf; it is 
a British protectorate with a popula- 
tion estimated at 50,000.- K.R.B.) 

Latest schedules for the COURIER, 
the Voice of America's "Truthship," 
are 1200 -1615 to Near East and 1730- 
1900 to Caucasian USSR on 6.015; 
1730 -1900 on 7.200 to Caucasian USSR. 
VOA is now sending out QSL cards for 
reports on reception when the COURI- 
ER was testing from the Panama 
Canal Zone some months ago. 

By this time, the 1953 edition of 
WORLD RADIO HANDBOOK, com- 
piled in Copenhagen, Denmark, by O. 
Lund Johansen, should be available 
from Ben E. Wilbur, 1000 Connecticut 
Ave., N.W., Washington, D.C. It is 
written in English. 

"Australian DX -ers Calling" is now 
aired each Saturday 2300 on 15.200; 
each Sunday 0030 on 15.200, at 0300 on 
9.580, 11.760, 17.840, and at 0902 on 
9.580, 11.840, 15.320. 

The Korean Broadcasting System 
operates a network of 15 stations, two 
of which are short -wave -HLKA on 
2.510, 7.935, each 1 kw., and located in 
Pusan. A new short -wave station will 
open shortly in Seoul, using 10 kw. 
QRA is Hahn Ki Syan, Chief Engineer, 
.tea.aw_ 1OR1 

Nevre Plojeta 
from the Complete ROHN 
line of SUPERIOR 

TOWERS 
Standard Self- Supporting ROHN steel TOWER 

Proved to be the BEST answer to your Tower needs! 
Thousands of installations prove ROHN superior in design, con- 

struction, and quality. Made in standard 10 ft. sections, using 
heavy duty tubular steel and electric welded throughout. Tests 

prove the rugged construction . can be climbed . no guying needed up to 50 ft. Double -coated with a finish that's permanent and non- corrosive.Quickly installed in ce- 
ment base. These towers can be used to any height . even up to 150 ft. Here's true permanent installation that has real 

sales appeal. Get the facts - you'll be convinced ROHN is BEST! -2 other Rohn Models for you! 

t 
f 

ROHN "FOLD -OVER" TOWER 

This type tower is built 
by merely using regular 
Rohn tower sections and 
an inexpensive Fold -Over 
kit. Has all the advan- 
tages of the standard 
Rohn tower, but is of the 
fold -over type that makes 
it perfect for antenna 
changing, rotator servic- 
ing, experimentation, etc. 
Kit includes hinged sec- 
tion, boom, reel and cable 
mechanism, 4 guy an- 
chors and special base 
section. 

ROHN TELESCOPING MAST 
is quickly installed and 
raised to desired height in 
a moment. Heavy -duty gal- 
vanized steel tubing in 
heights from 20 to 50 ft. 
An absolutely sturdy and 
durable mast . non- 
corrosive and indestruct- 
able. Excellent rigidity at 
joints. Comes complete 
with guy rings, and all 
necessary parts for instant 
installation...can be pur- 
chased with or without 
base. Available in 20, 30, 
40, and 50 ft. sizes. 

FULL LINE OF ACCESSORIES: 

New Quick "Drive. 
In Base for use with -- 
standard towers in ploc of concrete 
base. Permits instant 
tower erection. Not 
recommended under 
certain conditions, 
however. Bases for Rohn 

Telescoping 
Masts. 

"Sell the ROHN line 
and 

WRITE PHONE OR WIRE FOR FREE 
Dcsi4ned and .11.14, only by: 

Peak roof mounts 
lotus. with stand- 
mellower 

where Satisfaction 
Quality are Assured." 
CATALOG AND PRICES! 

ROHN MFG. CO. 
When Answering Advertisements 

D /ease Mention 
RADIO & TELEVISION NEWS 

New Pro ximif y Probe 
Tests All TV Hi Voltage Supply Systems 
INSTANTLY cheiks hi- voltage transformer action - horizontal oscillator -sweep output -damper -hi- voltage rec- tifier. etc. Used under actual operating conditions. De- termines exact procedure to trouble shoot no raster prob- lems and intermittents. No connections -no shocks - saves time --clips in pocket. Used by professional TV servicemen for home calls and bench work. Complete instructions enclosed. 

Send check or M.O. $3.95 Fully Guaranteed Postpaid U.S.A. Net Y 
SERVICE PRODUCTS CO. 

Box 215 Lawrence, Mass. 

Flot Roof mounts 
f use with eau - 
lar towers on flat 
surfaces. 

House Brackets 
for added labil- 
ity. 

All Rohn Products 
Sold only Through 
Authorized Repre- 
sentatives & Job. 
bers. 

Dept. RTN, 2108 Main St., Peoria, Illinois 

EASY TO LEARN CODE 
It Is easy to learn or Inceease speed with ani netructograph Code Teacher. Affords the quickest and most prac- tical method yet developed. For be- 
ginners or advanced student.. Availa- ble tapes from beginner's alphabet to typical messages 

r 
sages on all . Aiw,. a range Ste 40 WPM. Aiwa,. ready -no pltm. 

ENDORSED IT THOUSANDSI 
The Instructngraph Code Teacher lit- orally takes the place of an operator. Instructor and enables nyone to lawn and muter code without fur. ther assistance. Thousands of successful operators have 
Wrquired 

the code" with the a Inatruetograph System. ite today for convenient rental and purchase plans. 

INSTRUCT OGRAPH COMPANY 
4711 SHERIDAN ROAD. CHICAGO 40. ILLINOIS 
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STAN-BURN 
5-P-A-R*5 

-$ ANTENNAE SPECIALS12 
or more # 

# DOUBLE V Js° Dowel 
$2.98 
3.45 

*2.20 
2.45 # 

# DOUBLE lent'Conical silt- ias5 s ss 
Folded He Straight Low Quick Rig t elements 4.25 3.25 
WINDOW CONICALS 

MASTS 
1.93 3.75 

# f FOOT SWEDOED .79 .89 * 
# 10 FOOT PLAIN 1.39 1.29 

TV WIRE 
SS Mil. 300 OHM $14.95 M Ft, # 

# )2 OMM COAXIAL 4x.00 M Ft, 4 
if CATHODE RAY TUBE SPyECIALS # 

# ST ENERAL 
ELECTRIC end 

á1[4A * .41 Standard 

# ]JP4 16.150 SHELDON # 
# 19íP45 áá.ió 12LP4Al 16.220 # # 12KP4A 25.00 ís.50 # 4 

12ÚP4$ 24.65 16FP 23.60 
3 

* lICP4 18.75 16EP4A 32.60 # 
16.]5 160P HP4A ... 22.60 4 28.45 181P4Á 22.60 # 24.35 16LP4A 23.60 # 

# 160P4 ....... 25.30 16KP4A 23.80 # 
32.95 172P4 33.]0 # 21.75 19OP4 35.90 # 

4 17CP4 21.]5 19ÁP4 215.903 4 
195P4* .... 31.65 20CP4 28.00 # 20CP/J . 32.25 21EP4 ... 29.50 # 

4 20LP4 33.60 Penland 38.20 4 
*CHASSIS 880 REGAL with Cascode Tuner..5139.504 
#211 T3 FLY BACK ISlmller to RCA) 2.98# 
*OPEN FACE CABINET 39.00# 

if TRANSFORMERS if 
#0.[ type. ro: 19^ ttoo 2f"...,..... .. fi éé4 
# These are very penal prices hile' they Bast! 4 
# DEFLECTION YOKES if 
*COSINE FERRITE TODD YOKE 70° $4.204 
# SPECIALS # 
44 Prong Vl each f 

1.29 # i. pr 
ed 

2 
TV 

oTmeSn, 18.95 
412- flu f Aker .... ... .. ....8 clef 4.981. 

Audio Devices. Discs and Scotch Tape in Stock * 
#Audio Plastic Red Oxide Plague tape - 

4Half -hour spool ....$3.30 one.nuur spool ....$3.304 
WIRE RECORDERS IN STOCK # 

i* PENTROhl 
BAY-Model 

Modell 9T3C 
2/110 

2-speed 
f 89.974 

peed TaVe Re. 
11 corder Net 134.304 
#fAMode C 8C2T$MF1t 

Ampllee. Net 42.894 # Model RC10 -ÁA1 -FM Tuner Net 130.844 
Model CS-Williamson Amplifier Net 99.454 

4tascade Guaranteed Tunera Iw Rh tubes) 
*SPECIAL! While they last ................$21.99 

AUTHORIZED DISTRI for: I Slew # 
trie, Konrad. Tung-Sol. National Union, Jewel, 4 
De Wald, Regal. Automatic and Satchel Carlson. 

We carry complete line 91 popular makes of Radie* 
and TV tube.. t S0% discount. Also n other 

# INKial purpose and transmitting type,, ands il e us* 
3teOnie parts and equipment at lewet prices. tende 

list of your requirnrdenta for prompt quotations. 

*FOB. NEW YORK tWarehouseSa1M'inimumD order $500.4 
. Write for our latest price list to Dept. RN -1 . 

STAN -BURN 
RADIO and 
ELECTRONICS CO. 

IC. B.s. rHfATRf BLDG.) 

1697 BROADWAY NEW YORK 19, N.Y. 

Korean Broadcasting System, Office of 
Public Information, Pusan, Republic 
of Korea. Schedule is 1600 -1830, 2100- 
2400, 0300 -1030. (Cushen, N.Z.) 

A station noted on 9.310A around 
1710 -1847 sign -off in Danish and Green - 
landic is believed to be Godthaab, 
Greenland. Has bad QRM at times. 
(Bellington, N.Y.; Kary, Pa.) 

A new outlet in Sao Paulo, Brazil, 
is noted on 11.855 around 1830. (Nib - 
lack, Ind., others) 

ISWC, London, says "The Voice of 
Zion," Israel, has an experimental 
transmission to South Africa on Sun- 
days 0630 -0730 over 15.550 (frequency 
may be varied). 

YVMG, Radio Popular, 4.810, Mara- 
caibo, sent QSL card; listed YVMG, 
4.810, 2 kw.; YVMH, 1250 kc., 2 kw. 
QRA is Apartado Postal No. 347, Ma- 
racaibo, Estado Zulia, Venezuela. Says 
is affiliated with BBC, NBC, United 
Nations Network of Peace, as well as 
Radio Programas de Mexico. (Patter- 
son, Ga.) 

Schedules of Radio Tirana, Albania, 
on 6.560, 500 watts, and 7.850A, 3 kw., 
are 2300 -0100, 1100 -1130, 1215 -1700; 
English is listed for 2345, 1600. (Radio 
Sweden) 

Bellington, N. Y., notes the clan- 
destine Yugoslav Emigrant Station on 
6.887A parallel with an outlet on 
7.500A around 1750; has man and 
woman alternating in European lan- 
guage. 

British Honduras is to have a better 
short -wave service soon; a 5 kw. short- 
wave station is expected to be in op- 
eration at Belize by next March. 
(Catch, England) 

Radio France -Asie, Saigon, Indo- 
China (Vietnam), has been noted back 
on its old 11.83 channel from 11.924A, 
signing off 1125. (Balbi, Calif.) 

Sanderson, Australia, notes a much 
improved signal from the Chinese Air 
Force Station, Taipeh, Taiwan, on 
9.750A at 0700 when has English ses- 

sion. May have installed a new and 
more powerful transmitter? 

Radio Free Europe noted on 10.300A 
when tuned 1000; melody followed by 
call, then program in Hungarian; 
news in Czech 1015. (Pearce, England) 

The Free Greek Radio appears to 
be on about 6.970; intercepted at 2255 
when had Greek language session run- 
ning past the hour. Signal was gone 
when retuned 2315. (Kary, Pa.) 

A clandestine station announcing as 
"Freidomsender" is heard in Sweden 
on 7.700 at 0230 -0245. 

EDV1O, Estacion Escuela Radio 
S.E.U., Madrid, sent usual QSL card; 
said is on 7.170 but enclosed schedule 
for Esperanto transmission (at 1430) 
which gave channel as 42.33 m. or 
7.088. (Pearce, England) 

When this was compiled, the BBC's 
programs for the Western Hemisphere 
were listed -North American Service 
-To Canada, USA, Mexico, 1000 -1215, 
17.715; 1300 -1545, 11.930 (Mon.- Fri.); 
1500 -1545, 9.825 (Mon.-Fri.); 1545- 
1700, 9.825, 6.195. Special Programs - 
For Falkland Islands, Sun. only, 1130- 
1200, 17.810; for West Indies, 1815- 
1845, 9.580, 6.035. General Overseas 
Service -To West Indies, Central 
America, South America (north of 
Amazon), 1500 -1700, 11.750; 1700 -1815, 
9.580, 6.035; 1845 -2200, 6.035. To South 
America (south of Amazon), 1500- 
1700, 11.820; 1700 -2200, 9.410, 6.110. To 
Canada, USA, Mexico, 1700 -1845, 
9.825; 1700 -2200, 6.195; 2300 -0115, 
6.110. 

fl S $ 

Acknowledgment 
Many thanks for the splendid coop- 

eration during 1952. May 1953 bring 
you the best in SWL'g. Sorry that 
space limitations would not permit the 
use of more of your fine reports this 
month. Please continue to send your 
best tips to Kenneth R. Boord, 948 
Stewartstown Road, Morgantown, West 
Virginia, USA. Thanks!- K.R.B. 
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Two -Meter Master 
(Continued from page 41) 

The filter network, R.-C,.-C.., helps 
to isolate stray r.f. from the modula- 
tion transformer. The r.f. chokes RFC2 
and RFC, are identical, wound on a 
short 1/4" diameter polystyrene or ce- 
ramic dowel. 24 turns of #28 enam- 
eled wire provide adequate choking at 
144 mc. 

All tube heaters are wired so that 
the "B-" ground return serves as half 
of the heaters return; at the final 
amplifier, the 832A heaters bypasses 
to ground through C,.. 

Cross neutralization of the final 
shows lengths of solid hookup wire 
connected from the grids, across the 
back of the tube socket, and out 
through small holes in the socket 
mounting bracket. The holes support 
feedthrough bushings, which rigidly 
support the neutralizing wires running 
parallel to the plates outside the glass 
envelope of the tube. When neutraliz- 
ing the amplifier, start with wire 
lengths adjacent to the tube's plates 

/4 extending about " from the feed - 
through bushings. Clip off about a 
sixteenth inch at a time until the am- 
plifier stabilizes. Do not try to op- 
erate the amplifier without neutraliza- 
tion; at these frequencies, its use 
becomes mandatory unless one was 
born under a very lucky star! 

The r.f. section requires 300 to 325 
volts d.c. at a current of 175 ma. Any 
power supply meeting these require- 
ments may be used, and most junk 
boxes may provide enough parts to run 
20 watts input. Separate power sup- 
plies are employed for the r.f. and 
audio sections of the transmitter. 

Physical construction of the r.f. sec- 
tion is made upon a "U" channel meas- 
uring 10" long, 3v4" wide and 21/4" 
deep. Inasmuch as W6WGD has been 
operated from hotel rooms and simi- 
larly restricted spaces for the past 
twenty years, an absolute minimum 
of space was utilized in this design, if 
only from force of habit. The unit may 
be constructed according to its build- 
er's preference, although a similar 
parts layout should be followed. 

Due to its small size, the transmit- 
ter uses miniature one -inch meters to 
read final grid and plate currents. 

With reference to Fig. 4, note the 
point -to -point wiring; resistors R. and 
R, are bolted together through their 
lengths to form a single unit, support- 
ed by heavy wires making connections 
to various tie points. The power input 
connector provides support for this and 
other circuit components, as does the 
second tripler tube socket. Actual con- 
structional features are left to the in- 
genuity of the reader. 

Modulator Section 
To convey maximum intelligence, 

the carrier must be modulated as fully 
as the law allows; the speech should 
have good fidelity and crisp response 
to be clearly defined at the receiving 
January, 1953 
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\TANNOY/ 
The Sensation 

of the New York 
Audio Fair ! 

Great Britain's Finest Speakers Hand -Made 
By Master Craftsmen To Precision Stand 
ands. 

Exclusive With Sun Rodio in New York! 

Now you can experience amazing wide 
range response in perfect balance. Hear the 
world -famous Tannoy Dual Concentric Loud- 
speaker System, providing optimum fidelity 
at any level from the audible threshold up 
to full room volume. So outstanding in per- 
formance that HI- Fidelity Magazine featured 
this speaker in their November- December 
1952 issue. Substantially flat response from 
40- 20,000 cps. Concentric sources for both 
HF and LF components avoiding interfer- 
ence at crossover. HF horn formed by ma- 
chined center-pole and LF diaphragm, these 
combined with a special throat insure cor- 
rect HF match. Intermodulation product less 
than 2 %. Very wide angle of high frequency 
distribution. You owe it to yourself to hear 
these instruments before making any choice. 

Check These Outstanding Features 

12" Dual Concentric Loudspeaker 
Power handling capacity 15 watts. 
Impedance via crossover network 18 ohms. 
Crossover frequency 1,700 csp.s. 
Overall diametef of frame 121". 
Overall depth 7 /2n. 
Substantially flat response 35- 20,000 cps. 
Weight 25 lbs. with crossover network. 

Complete with crossover network $ 130.00 

15" Dual Concentric Loudspeaker 
Power handling capacity 2S watts peak. 
Impedance via crossover network 15 ohms. 
Crossover frequency 1000 c.p s, 
Overall diameter of frame 15-%1 ". 
Overall depth 11". 
Substantially flat response 40- 20,000 cps. 
Weight 30 lbs. including crossover. 

Complete with crossover network $ 1 59.00 
Mail Orders promptly tilled. Send 25% de- 
posit with your order. 

SUN RADIO FEATURES 

All famous -name brands. 
studio. 

Complete hi-fidelity high pressure. 
Courteous service, no 

Free technical advice. 
Free cabinet installation. systems. 
Pre -tested components cables sae easy 

component assembly. 
prompt delivery. 
fa-lowest prices. 

FREE! New Edition 
Before buying hi- fidelity equip- 
ment check Sun's new 100 -page 
catalog. The most complete pub- 
lication of its kind in the in- 
dustry. This 1953 edition, just 
off the press, will answer all 
your questions. Sun Radio is 
hard to beat for qua l i t y and 
p r i e e. So don't delay, write 
today or come in for your free 
copy. 

/// 

& E L E C T R O N I C S C O . I N C 

122-G DUANE ST. NEW YORK 1, N. Y. 

Open doily to 6, Saturday 9 -4:30. 
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end of the QSO. In order to meet 
these requirements, the modulator was 
designed to offer "broadcast" fidelity, 
supplying approximately ten watts of 
undistorted peak voice power to the 
carrier from an unusually small pack- 
age. 

Exclusive use of miniature dual tri- 
odes results in the smallest practical 
size for the modulator. With refer- 
ence to Fig. 7, note that a single cas- 
caded 12AX7 comprises the speech 
amplifier for a crystal microphone. An 
r.f. decoupling filter, R, -C,, serves to 
isolate r.f. from the speech input grid. 

The shunt -coupled UTC 0 -6 "Ouncer" 
transformer drives a 12AT7 amplifier; 
this dual triode provides push -pull am- 
plification to drive a second 12AT7 
cathode -follower stage which, in turn, 
drives a 12AU7 as the class B mod- 
ulator. Use of the cathode -follower 
driver tube eliminates the necessity 
for a driver transformer, an item of 
some importance where space is at a 
premium. 

Any type of small modulation trans- 
former designed for 10,000 ohm plate - 
to -plate class B service may be em- 
ployed rather than the unit recom- 
mended, the prerequisite being that 
its secondary should encompass an im- 
pedance range of 3000 to 5000 ohms to 
match the class C load. The trans- 
former used provides three secondary 
taps of 3000, 3750, and 4500 ohms. At 
a plate voltage of 300 and loaded to 
70 ma., the class C load represents 
4643 ohms, matching the 4500 ohm tap 
closely enough to result in linear mod- 
ulation. 

Power supply for the modulator re- 
mains identical to that required for 
the r.f. section, although its current 
rating need not exceed 100 ma. The 
12AU7 has a static plate current of 15 
ma. with -221,z volts of battery bias 
and peak current of 75 ma. Oscillo- 
scopic inspection of the 20 -watt car- 
rier shows linear modulation of ap- 
proximately 97%, while signal reports 
place special emphasis upon the ex- 
cellence of quality and the power - 
packed audio sidebands. 

Fig. 6 illustrates modulator con- 
struction; a case measuring 10" long, 
31/4" deep, and 31/x" high encloses the 
complete unit. Parts layout follows 
schematic circuitry down a straight 
line from input to output; components 
bolt to a strip of aluminum "bread- 
board" which mounts above the bot- 
tom of the case upon four corner 
stand -off spacers. Fig. 2 shows the 
breadboard inverted to illustrate the 
wiring technique and parts placement. 

When constructing the modulator, 
it will be found that point -to -point 
wiring becomes necessary, as the corn - 
pactness of the unit is similar to that 
of a hearing -aid amplifier. Extreme 
caution in wiring will result in the 
least feedback in a high -gain system 
of this size. When operating properly, 
the gain control may run wide open 
with zero feedback, although this 
offers more gain than is required for 
the normal modulation of 20 watts 
input. 
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ception.248 pages, illustrated. 
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Two insulated mounting strips at- 
tach to the top of the modulator case 
at each end. The r.f. chassis grounds 
to one point only on the modulator 
case to foil v.h.f. circulating currents 
flowing between the metals. (Those 
circulating currents can cause untold 
grief by contributing to excessive r.f. 
feedback!) In addition to providing 
insulation, the strips are saw -slotted 
to afford footing for the bottom edges 
of the r.f. chassis, preventing slippage. 

The case and r.f. chassis are fabri- 
cated from heavy brass plate, silver - 
plated, and polished. It is emphasized 
that this development model was sil- 
ver plated not to enhance its electrical 
characteristics, but only to satisfy an 
aesthetic whim of the designer! The 
reader may construct a similar trans- 
mitter upon pewter or platinum, de- 
pending upon his taste and the size of 
his bankbook. 

In constant use for the past several 
months, this transmitter has worked 
the same DX as have stations using 
more than five times its power input 
of twenty watts. Ninety -five per -cent 
of the DX contacts were solid QSA 5, 
using a four -element beam from a flat 
city location. This operation indicates 
that at W6WGD, a hilltop and kilo- 
watt seem unnecessary for more than 
routine enjoyment of the two -meter 
band. 

"THE BACKTRACKER" 
By JOHN M. HAMILTON 

WITIl grounded plate and cathode, no 
grid leak nor "I1" Supple. maybe our little set, "The Racktrackcr." .st Idn't 

work at all; yet it does. bringing in local 
and DX stations with plenty of head - 
pl volume. 

The set was built around a discarded 
Type 56 receiving tube (any other in- 
directly- heated tube will work), which 
obv' sly operates as a "square law" 
detector. The two coils shown in the circuit diagram forni a grid-plate coup- 
ler, which increases the sensitivity and 
selectivity. 

Coil LI consists of 100 turns of ' "20 
enamel wire on a 1% -inch cardboard 
tube. L, consists of 300 turns of ,20 
on a I!a inch form. L. slides inside of 
L1 to forni the cent pler. 

Tuning is easy. Rotate the condenser 
until a stay is heard; then pull out 
L. until the volume is strongest. The 
frequency may be changed consider- 
ably by pulling out f._ several inches. lr out r h in You ngstow n, 
Ohio. using an ordinary 70 -foot aerial, 
we've logged 27 broadcast stations. Our 
best DX so far is AOA. Denver, 1500 
miles away- logged in the wee hours! 

Complete schematic of a simple one -tube set. 

J 
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Set Your Own Pace with This Practical Program! 
Cet in on the ground floor of this fast -growing field. Train now to cash In on the opportunities that are yours in UHF -TV SERVICING with proven, practical T.C.1. train- ing. Here is non -mathematical training that's complete 

. down -to -cases up -to- the -minute. Here Is train- ing you take in your spare time, without leaving your present job! Think of it -in your own home you learn TV set conversion, master antenna installation, the latest In l .11F-TV, money -making short cuts and much more. You learn to trouble -shoot, test and repair TV sets the only Imn1'ti1It telly- by actually doing this work yourself ! 

HERE'S HOW YOU LEARN BY DOING! 
You pet the experience you need by working on a large screen. modern TV receiver that's given to you with the course and is yours to keep. As an optional feature you get two weeks of field experience on service calls and MI the repair bench with one of Chicago's largest Independ- ent TV servicing organizations. You profit from the ex- perience and know -how of men In the field. Not through books alone but by actually doing the work yourself, you 

get the knowledge you need to qualify for opportunities in 1711F-TV SERVICING! Age 
is no barrier. Many T.C.I. VETERANS Inv 
students are over 40! M;ú1 discharged ïeiss since TEL 
Coupon for full facts. FREE uglme rp. a.l. 2os w 
Catalog and SAMPLE LFS. benefits. e heck I VES! 

THESE MEN LIKE YOURSELF 

SAY T. C. I. TRAINS YOU REST I 

"I've almost completed your 

course now, but I have been 

servicing TV sets since 
the coarsest 

the beginning 
E.R.M., Rhode Island. 

"Thanks to your course, jobs 

that used to take me several 

hours now tlete "W.L.K. Wash. 
utestocomp 

your les- 

sons 
like the easy 

I'm very 
are presented. 

with your course and 

have 
friend." 

to a 

EVISION COMMUNICATIONS INST. 
. Wacker Dr., Dept. 1.1E, Chicago S, Iii. 
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elude 
not ob gated. Salesman will not call. 
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PORTASLE RADIO AMPLIFIER CABINET Ideal f o r: Test. Medical o I Mill stria! Eqpt. Walnut 
or 

tee(. In,eged front panel: sliding 
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Ow Plugs- 
lumlk 

1.98 TUE, CARTOI1St 
i,b x llaxn2 

white. 
M -5120; per 

(11/,^ x14 ̂ x.11/ ^1- 51.6: lied 111. xl t /'x a4 '(- 51.65: large 12 "52 ̂ x3 "1- 51.96; Ex- tra Lge. 124 ^x2rOs "x01,2 ̂ 1 3.95 
81001ST BUY OF THE !! JUMSO RADIO KIT" ... A GoldMine" 

SOCKETS. 
inventory 

WIns:. ASWITCHE, 
COILS. 

ONDENSERRS, HARDWARE. CONTROLS, ETC.. ETC. $9 fis Shig. wt. 20 lbs, ,DJ ,,II JJ 

'DIRECT FACTORY SPEAKER REPAIRS SINCE 1927 Min. order 
(with foreign 

deposit 
^' Please a'ddl suf. scient postage-excess refunded. 

LED ! RADIO CORP. 
67 Dey Street aaa New York 7, N.Y. 

Address 

City Zone State 
BEGINNERS: Check here for information on 

Viwommemi 

Pre -TV Radio Course. 

What to look for in 
a record changer... 

PRACTICAL STURDY 

PUSHER -TYPE PLATFORM 
ON ALL MODELS 

Always Gentle 
works to records 

Simple 
to adjust 
for all 
record sizes 

One of many features which make 

tWe i;x 'ó ;welt 
3 Speed Record Changer 

Can be 
Fully automatic with - - -- I used with 
automatic stop i your 

present 
set. 

MObEL 
NC 80 

Garrard Sates Corp. Dept. R -2 . 
164 Duane St.. N. Y. 13, N. Y. 

Send GARRARD Fact Sheet, 1 
Name 

I 142! Address 

IBW tarh[da6t LIt - Zones State... 
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MATTISON 
SILVER ROCKET 630 CHASSIS 

with TUNEABLE 

BUILT -IN BOOSTER 
for Better DX Reception 
Featuring NEW CASCODE TUNER 

made for UHF interchangeable 
tuning strips and 70° COSINE YOKE 

Tube 
Complement: 
28 tubes 

3 rectifiers 
1 CRT 

32 

Ye': 
I , 

jtr 

d ; 1 
All Channel) Booster 

Broad band single knob control preampli tin 
built in to eliminate lono leads which n a 

c.lnse regeneration and alten hat ion of sign.nl. 

ONLY THE MATTISOf' 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE 
BUILTIN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO IC TIMES. 
THE SILVER ROCKET WILL OUTPER 
FORM ANY CHASSIS MADE AND IS 

PRICED RIGHT TO SELL FAST WITH 

AN EXTRAORDINARY MARGIN OF 

PROFIT FOR YOU. WRITE FOR CON- 
FIDENTIAL PRICE SCHEDULE. 

Mattison features a complete line of cabinet, 
MADE IN MATTISON'S OWN CABINET FAC 
TORY. 36 breathtaking designs that blend po r 
fectly in any setting, traditional or modern. 

All 

Cabinets 

Made in 

Mattison's 

Own 

Cabinet 

Factory! i 
The BERKSHIRE 21" 

Genuine Mahogany. Deeply paneled I%" thick 
doors. Crotch Mahogany design and HI -light 
shading throughout. Illuminated channel seise 
tor. Chassis Is side mounted. Dimensions: height 
Ir. width 321/, ". depth 23', ". 

DEALERS! SERVICE DEALERS! Here is your 
opportunity to become the "important" TV 

Dealer in your area for THE FINEST CUS- 
TOM -BUILT LINE OF TV RECEIVERS. FREE!! 
Write for Mattison's merchandising portfolio 
explaining the "UNASSEMBLED PLAN" and 

SI,000,000 FLOOR PLAN." 

Manufactured with integrity 

When you buy from 
Mattison you need 
only one source of 
supply! You can buy 
a Mattison Chassis. 
a Mattison Cabinet or 
a 

c 
mplete Mattison 

TV Set! 

Mattison Television &Radio Corp. 
10 West 181st St., Dept.RN, N.Y,53, N.Y. 
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RADIO -TV 
Service Industry News 

AS REPORTED BY THE 

TELEVISION TECHNICIANS LECTURE BUREAU 

WHEN officials of manufacturing or- 
ganizations attend gatherings of peo- 

ple now engaged in the business of 
servicing radio and television receivers 
they express amazement at the evi- 
dent high caliber of the men who own 
and operate today's service businesses. 
In the eyes of too many people in the 
industry who seldom come in direct 
contact with present day service busi- 
ness executives, the servicing of tele- 
vision and radio receivers is still 
handled by a faceless, motley mass of 
people who, in the aggregate, consti- 
tute a tremendous market for replace- 
ment parts, tubes, and supplies, but 
whose identity as individuals is of no 
consequence. Many people still hold 
the mental picture of the average in- 
dividual service business operator as 
being an unkempt character who is 
content to work for a marginal in- 
come and who is either not interested 
or incompetent to run his service ac- 
tivities in a business -like manner. 

A Distributor's Party 
A few weeks ago we were invited to 

attend a parts distributor's party for 
his service customers. This was some- 
thing new. There are endless parties 
given by manufacturers for their dis- 
tributors and by the distributors for 
the representatives, and vice versa, but 
this was the first time we had had an 
opportunity to attend a party given by 
a parts distributor for his service cus- 

tomers and their wives and sweet- 
hearts. 

Seven years ago a former radio 
service technician started a parts dis- 
tributing business in Columbus, Ohio. 
Ray Whitehead and his wife and part- 
ner, Polly, launched the infant business 
in a modest -sized storeroom not overly 
stocked with replacement tubes, parts 
and supplies. The business grew rap- 
idly and on their fifth anniversary, the 
Whiteheads threw a party' for the 
service business customers in central 
Ohio whose purchases were responsible 
for the success of the business. 

They held another party on their 
seventh anniversary. They rented the 
ballroom of a popular hotel to enter- 
tain their customers and rented all of 
the other rooms on the same floor so 
their suppliers could display the latest 
products and meet the Whitehead cus- 
tomers. Enough chairs to seat eight 
hundred people were set up in the 
ballroom and another two hundred in 
an adjacent room to accommodate any 
additional guests who might attend. 

The expression "the place was bulg- 
ing at the seams" is the only adequate 
description of the tremendous crowd 
of service people and their wives who 
accepted the Whiteheads' invitation to 
attend their anniversary party. Pos- 
sibly more than 1500 service exec- 
utives, technicians, and their wives 
came. It was not a "sales meeting" - 
it was a gesture of appreciation on the 

Part of the crowd of more than 1500 service executives. technicians, and their wives 

who attended the service party given by Whitehead Radio Company. Columbus. O. 

RADIO & TELEVISION NEWS 
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a6em 
a bent IN PERFORMANCE 

(a) Long Life 

(b) Good Regulation 

(c) High Efficiency 

a Gebt FOR VERSATILITY 

(a) Wide Range of Power Outputs 
(b) Temperatures of -55 °C to x-.100 °C 

(c) Impervious to all Humidity 
(d) Impervious to Salt Atmosphere 

a bent IN COMPACTNESS 

(a) Various sizes and shapes 

(b) Light Weight for any Power Output 
L(c) "Tailor- made" for Individual 

Requirements 

IVrite Janet for your free copy 
of the booklet on Sarkes Tarzian 
Embedded Selenium Rectifiers 

arke 
;a z ° a n ine. 

RECTIFIER DIVISION 
Dept. R -1, 415 North College Ave Bloomington, Ind. 

January, 1953 

part of a man and his wife to the 
customers who had made their success 
possible. 

Close to one hundred manufacturers' 
representatives and company officials 
attended the party. It was high -lighted 
by the surprise presentation of a Cer- 
tificate of Appreciation to John T. 
Thompson, replacement tube sales 
manager for GE, for his company's 
consumer campaigns on behalf of the 
independent service profession. The 
presentation was made by Fred Colton 
of Graham et Colton, president of the 
Associated Radio & Television Serv- 
ice Dealers, Inc., as an award from the 
Association. 

Ray and Polly Whitehead were also 
surprised with an ARTSD Certificate 
of Appreciation which was presented 
by Sam Oppenheimer of the Columbus 
TV Laboratories, vice president of the 
association. 

Lesson in Cooperation 
For many years Columbus, Ohio, 

has been one of the "cleanest" radio - 
TV service areas in the country. When 
the TV boom struck it attracted, as 
in all other areas, some "fast- dollar" 
and quick change service operators. 
But down through the years the 
ARTSD had created a healthy respect 
for the quality and high standard of 
service performed by its members. 
They were able to get the whole- 
hearted support of the Better Business 
Bureau and other civic organizations 
in weeding out the parasites who were 
trying to feed off the ignorance of the 
set -owning public about what they 
should pay for and receive in the way 
of competent TV service. 

There are two important factors 
back of the continuing success of the 
Associated Radio & Television Service 
Dealers in maintaining a healthy cli- 
mate for radio -TV service as a profit- 
able business activity in Columbus. 
The first is the amount of time that is 
given by its officers to create and carry 
out the Association's programs. These 
well-conceived programs r e g u l a r l y 
cover all facets of interest to the men 
engaged in the business of service. 
First, they hold their regular monthly 
sessions where they discuss frankly all 
phases of the operation of their busi- 
nesses and all factors that influence 
the course of their businesses; next 
they conduct a regular series of tech- 
nical sessions to keep their members 
and their members' employees abreast 
of the fast -growing technology of the 
industry; and third, they have regular 
social gatherings that enable the mem- 
bers' families to get acquainted. 

The second important factor in 
ARTSD's success is the excellent co- 
operation between the Association and 
Columbus parts and set distributors. 
Every three months the members of 
ARTSD invite all Columbus distrib- 
utors to have dinner with them and 
afterwards air their grievances against 
each other. Columbus distributors 
have cooperated whole -heartedly in 
this program and it is quite possible 
that, as a result, Columbus is a poor 

Makes 
TV 

Servicing 
easier 

to 
learn! 

Practical 

Television 

Servicing 

: M 
loeM50M 

M(ptfi 

BIGGEST $4 WORTH 
IN TV TRAINING 

HISTORY! 

PRACTICAL TELEVISION SERVICING 
by J. R. Johnson and J. H. Nia itt 

334 pages. 253 helpful illustratmo- 
HERE, for only a small 
fraction of the price you 
night expect to pay Is con- 
cise, clearly understand- 
able television training or 
the most practical sort! It 
Is the ideal book for those 
who already know some- 
thing about basic nll, 
service and now want to 
forge ahead in the better - 
paid television field. 

First you learn where 
and how TV differs from 
radio. You learn what 
equipment Is needed and 
where and how to use it 
properly on all kinds of 
'l'V jobs. Every phase tit 
troubleshooting Is ex- 
plained from n practical, 
on- the -job standpoint 
NOT by a lot of confusing 
mathematics a n O mean- 
ingless theory. For in- 
stance, in a n y pages of 
PRACTICAL TELE- 
VISION SERVICING are 
devoted to locating many 
romunn tmuLle. imt Lr 

DATA BASED ON 
ACTUAL SERVICE 
SHOP EXPERIENCE 

,,t arl pal .erriee 
rase histories help Make 
puzzling jobs easier to 
handle. Over 210 illustra- 
tions and pattern photos 
explain Retails step I» 
step. Other subjects In- 
clude component replace- 
ment data, airing details. 
helpful hints nn testing 
7nd information on sub- 
ems t fringe area re- 

ception to improving pic- 
ture linearity In difficult 
lu dli,n 

The book that 

helps radio men 

CASH IN ON 

TV SERVICE 

PROFITS! 

Covers every phase 
of television 

CONSTRUCTION 
OPERATION 
VISUAL TROU- 

BLESHOOTING 
INSTRUMENT 

TROUBLE- 
SHOOTING 

SERVICING 
COMPONENTS 
COMPONENT 

REPLACEMENT 
PATTERN 

ANALYSIS 
SHOP HINTS, etc - 

A great book to 
help you pass 

TV service 
l i c e n s e 

examina - 

fions! 

READ IT 10 DAYS . . . AT OUR RISK! 
Dept. RN -13, RINEHART BOOKS, INC., 
Technical Division 
232 Madison Ave., New York 16. N. Y. 

Send PRACTICAL TELEVISION SERVICING lug 
10 -DAY EXAMINATION. If I decide to keep the 
book, I will then remit 54.00 pins a few cents postage. 
Otherwise. I will return book postpaid and owe you 
nothing. 

Name 

Address 

City. Zone. State 

Employer's Name & Address 
OUTSIDE U. S. A. -Price $4.50 cash only. Money i 

back it book is returned In 10 days. 
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NEW NEW NEW NEW 

MONITORADIO MODEL DR200 

Model DR200 Two Band Communications 
Receiver newly developed -low cost -only 
one of its kind. Fixed and Tunable Com- 
bination AC Receiver for 30 -50 MC and 
152 -174 MC. 

Operating in two pertinent fixed fre- 
quency ranges the tunable feature can be 
used alternately with the flip of a switch. 

Ideal for expanding communications 
systems of municipal police, civil defense, 
fire, forestry, state police, pipelines, taxis. 

Built -in sensitive squelch with level 
control. Dual conversion, 10.7 MC and 
455 KC. Fully tuned RF stage. Fourteen 
tubes plus rectifier. Sensitivity for 20 DB 
quieting, one microvolt low band, two 
microvolts high band. Selectivity 3 DB at 
plus or minus 20 KC, SO DB at plus or 
minus 30 KC. Crystal selector control with 
provision for two crystals fixed frequency 
operation (one for each band). 

M O N I T O R A D I O M O D E L M R 32 
AC RECEIVER FOR 30-50 MC 

RADIO APPARATUS CORPORATION 
55 N O R T H N E W J E R S E Y S T R E E T 

INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624 

o 

ii 

148 

M O N I T O R A D I O 

-S' ''r. 

market for fringe distributors and the 
extra discount boys in the distributor 
business. 

Why Do Service Associations Fail? 
Many service associations have been 

formed with a great deal of enthusi- 
asm only to quickly wither and die 
from ennui. Why? The first reason 
is that associations usually are formed 
when service businesses are in trouble. 
Those who join think an "Association" 
will solve their troubles. Usually, the 
first acts of an association are along 
the lines of "forcing" someone to do 
something or to quit doing something 
that the members think is hurting 
their businesses. 

For an association to be successful 
it must first be ready to "give" some- 
thing to the industry in which it oper- 
ates. Its members must be willing 
first to get their own business houses 
in order before they start asking 
others to clean up theirs. 

A successful organization must have 
a series of self -help programs. These 
must be carefully planned, intelligent- 
ly organized, and carried out aggres- 
sively. This requires time, effort, and 
thought on someone's part. It also 
takes money. If the officers of an as- 
sociation are not willing -or not able 
-to give unstintingly of their time 
and effort to develop and carry out 
these self -help programs the organiza- 
tion will wither away. If the mem- 
bers are unwilling to pay the dues 
necessary to defray the expenses nec- 
essary to operate an association it 
cannot exist. 

The first requirement of an associa- 
tion is to have a carefully planned 
series of activities that will cover the 
business phases of a service company 
and the technical developments in the 
industry that affect service, and will 
provide an opportunity for the mem- 
bers to get acquainted socially. The 
second requirement is for the associa- 
tion to have an officer, or officers, who 
can afford to give the time and have 
the natural "drive" to keep this pro- 
gram rolling. 

All too often after an association is 
formed the members are too busy to 
engage in association activities when 
business is good and they can't afford 
it when business is bad. 

A Case History 
The Television Service Association 

of Michigan is a comparatively new 
organization that has created an im- 
portant place for itself in the TV in- 
dustry in Detroit. Like ARTSD and 
other successful associations, it is pri- 
marily concerned with the problems 
of service as a business but at the 
same time, keeps its members and 
Detroit technical service personnel 
abreast of technical developments by 
sponsoring service clinics and lectures. 

TSA has the active support of both 
set and parts distributors in the area 
and they work closely with the Better 
Business Bureau and law enforcement 
agencies in policing service business 
practices in the city. 

MERIT POWER TRANSFORMERS 
115 VOLT 60 CYCLE PRIMARY 

120V /50 MA/6.3V-I.5 AMP t $ 2.73 
150V /25 MA /4.3V -.5 AMP t 1.74 
480VCT /50 MA /6.3V -25 AMP . t 3.23 
4BOVCT /40 MA /SV2 A /6.3VCT -2 A t 3.53 
520VCT,70 MA1V -2 AMP /6.3V -3 AMP , t 4.53 
700VCT 90 MA /SV3 A /2.5 VCT -12.5 A . t 5.88 
650VCT/40 MA, 5V -2 A,6.3VCT2 A t 3.67 
700VCT 90 MA. 5V -3 Aj6.3VCT -3.5 A t 4.70 
700VCT, 120 MA ..5V -3 A /6.3VCT4.7 A .. t 5.44 
7S0VCT, ISO MA, 5V -3 A/6.3VCT -5 A t 7.05 
800VCT 200 MA 5V-3 A, 6.3VCT -S A t 8.23 
870VCT 250 MA.'SV -3 A. 2.5VI0 A /6.3VCT -3 

A 6.3 or 5V3 A 80 V BIAS TAP . . t 10.29 
700VCT, 225 MA/ 5V-3 A r6.3V -10 A/6.3V2.7 A9 12.49 
724VCT 295 MA, SV -6 A/ 12.6VCT- 5A /5V -2 Ay 16.12 
700VCT 200 MA 5V2 AMP /SV -3 AMP /6.3V6 

AMP 6.3V -7 AMP tt 10.58 
800VCT. 300 MA 5V -3 A'5V- 6A /12.6VCT -I0 A $ 1744 
1750V -2 MA, 2.5V-2 A 6.3V -.9 A; 4.3 or 2.5V.2 A t 4.17 
2500V 5 MA 2.5V-2 A 6.3V- 3A/6.3 or 2.5V3 A t 8.23 
t HALF SHELL MOUNT TV REPLACEMENT 
t UPRIGHT MOUNT 

CONSTANT VOLTAGE TRANSFORMERS 
95130 VOLT 60 CYCLE INPUT 

11S VOLT 60 CYCLE OUTPUT ± I /2 
IS WATT $15.48 30 WATT 5 17.64 
30 W (6.0 or7.SV 60 WATT 24.50 

OUT) 17.44 250 WATT .... 50.94 
120 WATT 32.34 1000 WATT ... 132.30 
500 WATT 79.38 2000 WATT ... 240.10 

SELINIUM RECTIFIERS 
SINGLE PHASE -FULL WAVE BRIDGE STACKS 

MAX. AC INPUT -24 V /4.20 V DC OUTPUT 
2 AMP 34.99 12 AMP $ 9.23 
4 AMP 4.70 IS AMP 15.46 
6 AMP 7.20 22.5 AMP 17.38 

MAX.P AC INPUT -630 V /100 -120 V DC OUTPUT 
.5 AMP $10.26 6 AMP 533.30 
I AMP 16.34 8 AMP 44.64 
2 AMP .. ..... 21.56 12 AMP 46.62 
4 AMP 32.40 

STEEL BOXES -BLACK CRACKLE FINISH 
4 , 4 : 2 5 .70 1 5 , 9 , 7 . , . 52.38 
4 a 5 a 3 .80 12 a 7 s/. a 61/)} ... 2.40 
6 : 6 , 6 1 . 1 0 I5 3 7 s/4 a 61/=... 2.48 
12 a 7a 6. 2.08 

SLOPING FRONT CABINETS 
8 c 8 a 8 53.53 8r 1438.....54.23 
8 3 10 1 8 3.93 12 3 18 3 12 ... 7.70 
831238 4.08 

All prices F.O.B. our warehouse New York 

LEEDS RADIO CO. 
75 Vesey St. Sept. A New York City 7 

MAKE DIM TUBES 
LIKE NEW AGAIN! 

WITH 

PICBOOST 
ONLY 

$195 
Dim TV tubes 
spring back clear 
and bright again. 
Jost plug in. No 
soldering -No fuss 
-Takes less than 
a minute to Install. 
Will give any TV 
tube 3.000 m o r e 

boons of bright life. 
Eliminates big C. It. tube Inventories. excessive serv- 

ice trips -a real help for second d year TV contrails. 
See hoe Picts,. 

I I 

sales you ural money. To It your- 
self. Order l'irluosst 

10% Cash with Order 

LMO RADIO CO. 
509 ARCH ST. d 6205 MARKET ST. 

Philadelphia, Pa. 

6th & ORANGE STS. Wilmington, Del. 
4401 VENTNOR AVE. Atlantic City, N. J. 

1133 HADDON AVE. Camden, N. J. 

219 Highland Ave. Salisbury. Md. 

McCONNELL'S 

RU-18 RECEIVER1 

receiver a w th Dr 
an antenna input: 
complete 

190 Ité to 13 9 
les: -tube. "brand 

sets, 

with any s -eon et.: 
youu desire: F.O.I. 
inipping 

wt.. 29 
ba. ........919.99 

3834 Germantown ave. 
Phila., Penna. RA 9 -6033 
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Hal Chase of Chase Television Serv- 
ice, president of the Association, gives 
a lot of his time in planning and di- 
recting the Association's activities. 
"TSA News" has been developed into 
a self -supporting house organ with a 
wide circulation in the area. Recently 
they launched a "consumer" bulletin 
which is included as a section of "TSA 
News." It is available in quantities to 
members for mailing to their custom- 
ers. The consumer bulletin carries 
TV- connected news of interest to set 
owners and is supported by merchants 
who advertise in it. 

The Association holds regular 
monthly business meetings. These are 
held in a private dining room in a 
downtown hotel with members and 
guests meeting for dinner. After din- 
ner a guest speaker usually gives a 
short talk on some subject of imme- 
diate importance to service executives 
with the regular business meeting and 
round table discussion of problems fol- 
lowing it. Parts and set distributors 
attend these monthly business meet- 
ings. 

The technical meetings include at 
least one general service clinic each 
year. The purpose of the service 
clinics is to permit technicians to get 
circuit information on all standard 
TV sets in as short a time as possible. 
Distributors display their latest model 
chassis and have either factory or dis- 
tributor service personnel on hand to 
discuss circuit individualities with 
service technicians. 

TTLB Lecture on U.H.F. TV 
The TSA recently sponsored the 

Television Technicians Lecture Bu- reau's lecture on u.h.f. TV. In this 
type of lecture the technician is able 
to get a complete picture of all possi- 
ble installation and servicing require- 
ments that may be demanded for u.h.f. 
reception. It covers u.h.f. converters 
and how they are applied to present 
v.h.f. receivers. Sample units of most 
converters are displayed and align- 
ment procedures are demonstrated for 
the converters that may need to be aligned in the field. 

The presentation then covers the circuitry of the new u.h.f.- v.h.f. com- 
bination receivers and technicians are 
shown what they may be called upon 
to do in servicing these new sets in the field. And, since the antenna sys- tem may possibly be the most impor- tant element in the reception of u.h.f. programs, either in converted v.h.f. 
sets or in the new u.h.f.-v.h.f. combi- 
nations, an extensive coverage of u.h.f. antenna and systems requirements is included as a part of the lecture. 

These technical training programs 
as carried out by TSA and ARTSD are planned to conserve a technician's time 
by giving him the maximum amount 
of practical information in a minimum 
of time. 

Business or Technical Associations? 
Television introduced a new factor 

in the operation of service businesses that has made a complete change in 
J y, 1953 

Become an ELECTRICAL ENGINEER in 36 MONTHS 
Bachelor of Science Degree - Major in Electronics or Power 

It Is estimated by 1955 there will be at least two positions for every engineer- ing and technician graduate. This col- lege offers a tested plan that permits you to enter these vast employment op- portunities at an early date. Save a valuable year through optional year - round study. Receive advanced credit for prior training gained in the armed forces, other schools or field experience. 
ENTER BOTH RADIO AND TELEVISION 
12 months or one -third of the B. S. de- gree course (Electronics major) -also brings you the Radio Technician's certificate. An added 6 -month course qualifies you for the Radio -TV Tech- nician's certificate. Recent develop- ments open unlimited opportunities for TV technicians and engineers. 

THE PROVEN "UNIT CHASSIS SYSTEM" of teaching was developed here. It "breaks down" the TV set by stages. You learn every component of all types and makes - and are prepared for future design changes, including the advent of color. 
Coto 12 -MONTH TELEVISION SERVICE COURSE... trains for good servicing jobs and shop ownership in the shortest practical time under expert instructors. 
Terms epee April, July, October, January. Over 48,000 former students from all states and 23 overseas countries. Fac- ulty of trained specialists. Modern laboratories and equipment. 
Write for free 110 -page catalog, 48 -page pictorial booklet "Your Career" and "Occupational Guidance Bulletins." 

MILWAUKEE SCHOOL OF ENGINEERING 
NONPROFIT FOUNDED IN 1 903 

NEWEST ITEMS! LOWEST PRICES! 
BARGAIN LOW PRICE 

FLYBACK 
TRANSFORMER 
(Similar fo GE 77J 1) 

Regular $11.00 list price high voiles° transformer similar to General Electric 7711. Used for general replacement in y sets up to 14KV and with p to Ir tubes. Not available elsewhere at our low A1 
A --157 49 0:7 Flyback Transformer s 

Simpson Model 381 
CAPACITY BRIDGE 
Direct -reading in mi. cromicrofarads and 
microlarads; no multi - 
Plying factors or intri- 
cate switching. Three 
ranges to read 20.5000 
mm1, 0.005 -2.0 mfd. 
and 1.0 -500 mfd. Com- 
pact bakellte case 

only 3sex 

$21.93 
5 x23 

measures 
z ; etched aluminum 

panel. For 115 -volt 50-60 cycles. 

Price Slashed! 
65 MA 

SELENIUM 
RECTIFIERS 

Brand new, famous make 65 ma. selenium rectifiers used by servicemen and builders. Standard replacement for many AC -DC sets and other transformerless power supplies. 
Stock up now at our low price! 
A -1598 65 ma. Selenium Rectifier %WU ea. 

10 for only $5.90! 100 for only $54.00! 
:OWLETS STOCKS 

All Standard bends lost off the press 
BIG BARGAIN BULLETIN KW ELECTRONIC 

DISTRIBUTORS, INC. Dept. RN1 -7736 S. Halsted, Chicago 20, III. 

Milwaukee School of Engineering 
Dept. RN -153. 1025 North Milwaukee 
Milwaukee 1, Wisconsin 

Willa-Olt 01111gat ion send Catalog for 
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to th 

ELECTRICAL 

ENGINEER 

or 

PHYSICIST 

with experience in 

RADAR 

or 

ELECTRONICS 

Hughes Research and Develop- 
ment Laboratories, one of the 
nation's leading electronics 
organizations, are now creating 
a number of new openings in 
an important phase of their 
operations. 

Here is what one of these positions offers you: 

THE COMPANY 

Hughes Research and De- 
velopment Laboratories, 
located in Southern Califor- 
nia, are presently engaged 
in the development and 
production of advanced 
radar systems, electronic 
computers and guided 
missiles. 

THE NEW OPENINGS 
The positions are for men 
who will serve as technical 
advisors to government 
agencies and companies 
purchasing Hughes equip- 
ment -also as technical con- 
sultants with engineers of 
other companies working 
on associated equipment. 
Your specific job would be 

essentially to help insure 
successful operation of 
Hughes equipment in the 
field. 

HUGHES 

THE TRAINING 
On joining our organiza- 
tion, you will work in the 
Laboratories for several 
months to become thor- 
oughly familiar with the 
equipment which you will 
later help users to under- 
stand and properly employ. 
If you have already had 
radar or electronics experi- 
ence, you will find this 
knowledge helpful in your 
new work. 

WHERE YOU WORK 
After your period of train - 
ing-at full pay -you may 
(1) remain with the Labor- 
atories in Southern Califor- 
nia in an instructive or 
administrative capacity, (2) 
become the Hughes repre- 
sentative at a company 
where our equipment is be- 
ing installed, or (3) be the 

Hughes representative at a 

military base in this coun- 
try or overseas (single men 
only). Compensation is 
made for traveling and 
moving household effects, 
and married men keep their 
families with them at all 
times. 

YOUR FUTURE 

In one of these positions 
you will gain all- around ex- 
perience that will increase 
your value to our organiza- 
tion as it further expands in 
the field of electronics. The 
next few years are certain to 
see large -scale commercial 
employment of electronic 
systems. Your training in 
and familiarity with the 
most advanced electronic 
techniques now will qualify 
you for even more impor- 
tant future positions. 

How to apply: 

.' 

RESEARCH AND 
DEVELOPMENT LABORATORIES 

Engi ring Personnel Department 
Culver ('ity, 
Los Angeles County, California 
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If you are under thirty -five 
years of age, and if you have 
an E.E. or Physics degree, 
write to the Laboratories, giving 
resumé of your experience. 

Assurance is required that 
relocation of the applicant 
will not cause disruption of 
an urgent military project. 

the complexion of the service industry. 
Prior to the advent of TV it was en- 
tirely possible for an ingenious tech- 
nician possessed of some business acu- 
men, able to get along well with peo- 
ple, and willing to work long hours, to 
make a pretty good living out of serv- 
icing radios. Not much equipment was 
needed for radio service work since 
the characteristics of the conventional 
a.c. -d.c. circuits were so well known 
that almost eighty per -cent of the jobs 
could be completed without the use of 
even a v.o.m. 

TV changed all that. Larger chassis, 
more tubes per set, multiple circuits, 
bulky picture tubes, and on the job 
servicing, plus a number of other fac- 
tors, made it necessary for the opera- 
tor of a TV service business to get 
familiar with work planning, organi- 
zation of time, and adequate record 
keeping. The need for precision test 
instruments, trucks, larger stocks of 
tubes, parts, and supplies add up to a 

substantial investment that can sel- 
dom be carried by the income from 
one man's time. So the TV service 
business man has employees and all 
of the attendant responsibilities of 
keeping his help profitably occupied. 

TV service adds up to a tremendous 
dollar volume business. This attracts 
the attention of men who are not nec- 
essarily TV technicians. They are 
basically business men who know that 
good management can operate any 
business at a profit where there is 
such a large and growing market for 
the needed service. 

Successful TV service operators are 
businessmen primarily, whose major 
interests are in selling service, reduc- 
ing costs of operation, watching in- 
ventories, and planning the work of 
their employees to make a profit from 
the labor they are buying. 

These men need service business as- 

sociations. They need to know their 
competitors in the service business. 
They need to cooperate with their 
legitimate competitors to discourage 
practices that are both unprofitable 
and not in the best interests of the 
owners of TV sets. A good trade as- 

sociation can actually create more 
business in any given area through 
programs of user education. 

Technical Associations 
Then there are many thousands of 

men employed in servicing who are 
mainly interested in the technical 
phases of the business. Lots of men 
now engaged in TV receiver servicing 
do not aspire to own their own service 
businesses. They prefer the technical 
side of the business and would rather 
work as a top technician in a good 

service organization than run their 
own service businesses. 

These men prefer to belong to tech- 
nical associations where they can dis- 
cuss circuitry and technological ad- 
vances with their fellow technicians. 
We should have more such associations 
in the industry. Perhaps they could 
be termed ISE- Institute of Serv- 
ice Engineers. In large cities techni- 
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cal service associations should arrange 
themselves in small groups so that 

I,C members can meet regularly at a cen- 
tral point close to their homes. Per- 
haps twice a year the entire city 
association could sponsor a big meet- 
ing in some central location to hear 
an outstanding lecturer or plan a 
service clinic that would feature dis- 
cussions of the important technical 
developments or servicing problems. 

Service Industry Identification 
A common complaint among service 

shop operators is that manufacturers 
are not interested in the problems or 
welfare of the independent service in- 
dustry. This is not true for the aver- 
age manufacturer realizes full well 
that a strong, financially successful servicing industry will provide a 
healthy, stable market for his product. 
It is equally obvious that a manufac- 
turer cannot get enmeshed in the 
problems of the service industry with- 
out getting involved with some laws 
that tell him to keep his nose out of 
other people's business. 

The independent service industry 
has several unused "tools" available to 
it that would lift the entire activity 
to a much higher level of importance 
in the industry. The most important 
of these tools lies in the way you 
order tubes, parts, and supplies from 
your jobbers. How often do you speci- 
fy the brand names you want when 
you order tubes. parts, or supplies? 

How important are you in any man- 
ufacturer's "chain of distribution "? If 
you do not order your tubes, parts, and 
supplies by brand name -and insist on 
getting the brands you order -you are 
not important at all. You are merely 
a small part of a mass market for 
these products. Your parts jobber is 
the key man in the manufacturers' 
chain of distribution because he se- 
lects the brands that you accept with- 
out question. 

Consider this: If you order fifty 
tubes from your jobber and accept any 
brand that he supplies, you as an indi- 
vidual mean nothing to any individual 
tube manufacturer. 

But suppose you specified a particu- 
lar brand when you ordered tubes - 
and insisted on getting that brand. 
Then you become very important to 
that tube manufacturer because your 
preference for his tubes has placed 
you on his sales team. Your jobber 
will become less important in that 
manufacturer's chain of distribution 
because he knows that if one jobber 
will not or cannot fill your order for 
his brand of tubes you will go to some 
other jobber who will. You become 
a very important factor in that manu- 
facturer's distribution chain. 

The independent servicing industry 
would increase its importance im- 
measurably in the eyes of manufac- 
turers if every service shop operator 
would specify a particular brand on 
all tubes, parts, supplies, and acces- 
sories he orders from his jobber -and 
would insist on getting the brands he 
specifies. -- 
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ds low Line Voltage Hazard 

CREST LVB -111 
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electrical equipment. 
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exact voltage boost 

* Overload cut -out protects 

against line increases 

* Visual signal for exact vol 

tage boost 

Tone Controls 
(Continued from page 57) 

quipment and the listener. The gen- 
ral relationships to observe are that 
hase shift and subsequent mixing 
ends to lower the apparent frequency 
f transients and asymmetric wave - 
orms and if the phase rotation is 

reater than 90 degrees will tend to 
uppress sine waves. The opposite 
elationship is when phase shift, in- 

version, and mixing takes place in 

which event the apparent frequency 
of transients and asymmetric wave- 
forms is increased for phase rotations 
of less than 180 degrees. Likewise. 
sine waves will tend to be suppressed 
in the case of phase rotations of less 
than 90 degrees. 

As mentioned earlier, the effect of 
phase -shift mixing is generally to in- 
crease the ratio of transients to sine 
waves in the reproduction. In addi- 
tion to some of the previously men- 
tioned advantages this effect may 
cause reproduction with greater "pres- 
ence," apparently due to the fact that 
transients stimulate individual room 
resonances to a greater degree, an 
element apparently easily recognized 
by a listener thoroughly familiar with 
his particular acoustic environment. 
Nevertheless, the reproduction of a 
signal having a high transient -to -sine- 
wave ratio usually means that the 
peak power handling capabilities of 
the audio system must be considerably 
greater than that of a system han- 
dling continuous wave trains in order 
to present the same apparent loudness 
level to the listener. Likewise other 
problems may present themselves, 
such as an interesting form of distor- 
tion which the author characterizes 
as "demodulation distortion." 

In considering speech or music it 
should be realized that the various 
wave trains tend to produce a modu- 
lation envelope, which can be pro- 
duced either by a tone of constant 
pitch or by a combination of unrelated 
frequencies. Usually these modulation 
envelopes vary from a few cycles -per- 
second on up into the audible range. 
If nonlinearity or rectification is pres- 
ent in the audio system, such as might 
be caused by second harmonic distor- 
tion in an amplifier stage, then the 
envelope components will tend to be 
demodulated and will appear in the 
output as a spurious low frequency 
tone. In the case of a phonograph 
pickup having a serious ringing res- 
onance, even in the ultrasonic region. 
the effect of demodulation distortion 
will be to introduce spurious noise 
components of a frequency dependent 
upon the amplitude of the exciting 
transient and the consequent duration 
of the ringing envelope. The cure for 
these effects is, of course. low distor- 
tion circuits, however, it is of interest 
to note that if nonlinearity is present 
in the loudspeaker system the use of 
tweeters and woofers with low fre- 
quency acoustic cut -off may help to 
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name of local representative. 

J 

152 

LABORATORIES 
INC. 

84-11 Rockaway Beach Blvd 

Rockaway Beach, N. Y. 

Far Rockaway 7 -2732 

vitc(;`t(on', maintains 
its leadership through 

constant achievement 
Concertone's leadership in the field of high 

fidelity recording is maintained by con- 

stantly improving the quality of Concertone 

magnetic tape recorders 
Concertone engineers continually incor- 

porate advancements into the design - 
thereby keeping consistently ahead of the 

field. Concertone recorders never become 

"dated" or outmoded. Now, more than ever 

before, Concertone is truly the standard of 

high fidelity performance. 

Professional users' net prices begin at 

$345.00. Write for literature. 
Network 

Recorder 

NWR -1 

Manufactured by 

Berlant Associates 
4917 W. Jefferson Blvd., Los Angeles 16, Calif. 

Read 
RADIO & TELEVISION NEWS 

for NEWS of the Industry 

LEARN CODE 
. AAs 95 

THEORY A"" 
$ 6 

ICAL HOME 
f 

®ECONOM- 

4 
t 1/ ®U .j 5 T U D Y , 

COURSES 
PREPARE, 
YOU TO 
PASS AMA- 
TEUR AND 

® 
COMMERCIAL CODE EXAMS. AND 18 - 

AMATEUR THEORY EXAMS THE 
RPM EASY. FAST WAY. 

3 "AMECO" COURSES AVAILABLE: 
=I- NOVICE CODE COURSE. Ran z.r and k.r 

iecoriling (alphabet zillionth n W.I. \I. i. Ili 
ludes tNUItSl F. t'. C. -type code exams. F'r, 

instruction hook on [rattling Ivre to send and feet. , 
vair the simplest, fastest yta e: plus chant to I. 
itr receiving arettracy phts an album 7 95 

t all for the low Drily of only 

=2- SENIOR CODE COURBE. You get and k t 

e'er thing giton In the Nosice Course except Ih 
n get 22 recordings (alphabet through 18 W. l'. M. 

plus typital F. (. C. type code exam, for .95 
class and 21íd class cmnutereisl 
telegraph licenses. All this for only 

:3-COMPLETE RADIO 
,HEORIYt COURSE. v 

cout,e ni 

Tallin. covering the Novice TCVhnlcian, Conditional 
I:enrral. and Advanced classes -all under one cove: 
-with hundreds of typical F. C. C. type questions 
to prepare you for license exams. No technleal hack - 

gronHl required. You also get. FREE. one year of 
consultation and a guide to setting tip cour ham 
station. All for the antazhtgly lee. 
torr price of 
If you favorite deafer does not yet stock Relevo" 

you may order direct. 
Write for nee information on courses and new 
Ameeo transmitter units. 

El les Co.. Dopt. RN -1 
1451 Wilkins Ow...WT.59.NT'. 

Tel. No. DAYTON 9-4115 

$6.95 

AMERICAN 
i 

RADIO St TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


1 

reduce this effect although other symp- 
toms of distress may occur. In the 
event of an input signal containing 
rapidly damped wave trains, such as 
might be produced by the phase -mix- 
ing technique, demodulation- distortion 
components will tend to occur at a 
higher rate than in a signal contain- 
ing wave trains of fairly long dura- 
tion. Similarly, loudspeaker hangover 
may represent a greater problem due 
to the increased intensity of the tran- 
sients. 

In conclusion, it appears that con- 
trollable phase -shift mixing in repro- 
ducing equipment has a number of 
unique advantages in securing the 
best possible sound. This technique 
can be used for corrective purposes in 
obtaining greater clarity of reproduc- 
tion either in the original signal, in 
the audio equipment being used. or in 
the acoustic characteristics of the lis- 
tening environment and appears to 
achieve some of the desirable charac- 
teristics found in live listening or two - 
channel binaural reproduction. The 
ability of phase -shift mixing to greatly 
affect transient -to- sine -wave relation- 
ships as well as altering the apparent 
pitch of asymmetric sounds likewise 
suggests the need for a re- evaluation 
of many audio practices, circuits, and 
reproducing components. In the au- 
thor's experience it is possible to ob- 
tain improved clarity and quality of 
the reproduction of indifferently good 
audio equipment through use of the 
acoustic phase mixing alone, inasmuch 
as multiple -path sound reproduction 
tends to allow the phase- sensitive 
properties of the auditory apparatus 
to be used by the listener, a situation 
not found when listening to the direct 
output of a single radiation source. 
Similarly, the experimenter will un- 
doubtedly find that phase shift mixing 
represents one of the most versatile 
and interesting techniques of varying 
the characteristics of an audio system. 
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ERRATUM 

In the circuit diagram of Fig. 7. page 62 
of the November issue ( -4 Problem Pre - 
amps "), a 1 megohm resistor was omitted 
from the diagram. It should be inserted 
between the grid of the second half of the 
12AX7 tube and ground. 
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to Test Radio Parts -and it's 
all yours -PREEI No obligation. 

SEND COUPON OR GOV- 
ERNMENT POSTCARD FOR 
YOUR FREE COPY TODAY! 

FEILER ENGINEERING CO.. Dept 1 -H -3 
802E N. Monticello Ave., Skokie. 111. 

(Suburs of Chicago/ 1 
Pleo.e lit-ll my FREE Copy of "flow to Simplify 

Radio Repairs." 

Name 

Address 

City zone.... State 

1 

16 81MN======= 

Guaranteed 
052 .....51.00 
0113 VR75.. 
OB2 
003 VR90.. 
0C3 V11105 

IA3 
VR150 

1522 
1a23 
1824 
1827 
1532 1210 
1N22 123 
15235 
15238 
1538 
1540 
1NS5 
INSBA 
1583 
1TSOT 
2C39 
2C40 
2C43 
2C44 
2C52 
2112IW 
2E26 
2X22 
2X23 
2X25 
2828 
2X29 
2X41 
2845 
2X48 
2 %2 
354 
355 
35PÌ 
3823 
3624 
3e24W 
3826 
381.1 
3C22 x24 
3C27 
3C33 
3C45 
3021 
3E29 
3F 1 
3GP1 3H7 
4.124 
4.1255 
x1505 

%5005..100.00 
saps s 
SCPI 
5C22 

595207% 
S 

6060 
6AC7W 
Ti,ousands 
In 
Sendecash 

New 

1.10 
. 1.40 

.95 
1.00 

.90 
1.00 

. .. 2.25 
8.95 

Wesl.18.50 ..14.50 
. . 3.10 .. 2.7S 
. .. 1.25 

.. 1.25 

.. 3.50 .. 1.30 
8.3.70 

. 25 
.. 1.25 

2.39 
.95 

.:25.00 

.. 9.95 ..15.00 

.. 1.19 
:: 2..9 
..39.50 
..25.30 

23,95 
.110.00 
.15,2,?,?, 

'S9 
.85 

.. 8.9s 
409 

.. .95 .. 7.50 
.. 3.50 .. 4.95 

.80.00 
24G. 3.50 .. .. 2.75 .. 9.95 ....14.95 .... 3.95 ....13.95 

.. 1.95 .. 3.95 .... 3.95 
. 6.95 
25.00 

. 32.50 

... .25 
4 2 

1.18 
... 2.75 

r ol6 
with 

If 
w. 

TUBES 
6515 ..t1.95 
6A1tSWE .. 1.50 
6ALSW ... 2.00 
6AN5 .... 3.65 
SANG .... 2.75 
6*R6 .... 2.25 

YOUR 
SURPLUS 
WANTED 

We ay 
Nig hest 
prow :! 

Standard 

812 
813 
814 
815 
828 
829 
8298 
8305 
8335 36 
837 
845 
852 
860 

872A 

884 
9315 
954 
955 
95es 
959 
977C% 
9000 
1005 

Ì81S 
1625 

1631 

2030 
2051 

5633 
3638 
56.8 
5651 
9654 
5670 
5672 
6678 
567.6 
686 lesi 

5694 
5702 
5704 
571! 
5726 

- 

5744; 
6Ì9C%.. 

5749 
5614 
582] 

5913 
Mt 
6026 
8005 
8012 
9001 
9002 
9003 
9004 
9005 

C866 
transmit 
listed. 

,9e charges. 

Brands 

1 

52.75 
1.95 
2.95 
2.90 
9.95 
9.95 ...93 
2.75 

]411.95 3.5 
1.43 
8.50 

19.95 
. 3.75 
19.95 

. ..S2 ]s 
1.10 
1.60 .. 8.30 
.33 
.49 .. .69 .. 2.95 

. Write 

. Write 
. . 2. 

69 
75 

.. 1: 

.. l. 

.. 1. 
.113.00 

8.95 
a.93 
8.95 

. 8.95 
2.75 
2.00 

. 4.29 

. 2.60 ... 8.50 
. .50 
. Write 

." 2.25 

5.95 
. 3.95 

, .. 3.25 
2.95 ... 4.50 

. 1..10 
2.25 95 
1.95 

. 1.25 .. .98 
... 1.30 
.. .69 
... 1.50 

..12.20 
no types 

for it. 

6546 
14 

654 
1511 
I S R 
250R 3507, 
304TN 
304TL 
307* 
350* 
350e 
3e8Á 
3935 
394. 
423A 
448A 

.... 50TH 
464A 
605C% 
7,02A 

705xA1 

7138 
7175 
7225 
723* a 724 

. 7305 
7307E 
.0. 
805 
BO1W .... 
e09 

811 " 

.... 4.30 
6.93 874 

350 

1..25 .. .69 
8.95 ..20.00 

.. 7.9s 
7.95 

0x75 4.25 
5.95 

. 

3.93 
... 1.49 ... 8.93 ... 3.95 

. 4' .50 
..19.93 

3.50 :..44.00 
...10.93 

. Write 
... 2.)5 

: 1.31 

:.19.95 ., .98 

1.95 
I8.9s 

. 2.75 
25.00 

...89.50 

10 93 
3.25 

9.93 
2.95 

.. 1z:9ó 

Vacuum 
Capacitors 

50.15 ..55.95 
50.20 ..10.00 
50 -32 ..12.50 
12.20 .. 7.50 
12-32 ..10.00 
100 -20 .14.30 

r receiving and 

n . deren d save C.O.D. 

J. S. H. SALES CO. 
Dept. 017, 7532 Melrose Ave., Los Angeles 46, Calif. 

p, 
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¿pRGE 

ERES 

Special Offer On This 

Complete RADIO 
ENGINEERING 

LIBRARY 
New, I p -To -Dale Edition of Fa- 
mous Library Corers Whole Field 
of Radio Engineering. Places 
Latest Facts, Standards, Data, 
Practice, and Theory At Your 
Fingertips. 

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, measure- 
ments, etc. give specialized treatment of all 
fields of practical design and application. They 
provide you with a complete and dependable 
encyclopedia of facts. 

S Volumes, 3872 Paves, 2770 Illustrations. 

Eastman's FUNDAMENTALS OF VACUUM 
TUBES, 3rd Edition. 

Terman's RADIO ENGINEERING, 3rd Edition. 

Everitt's COMMUNICATION ENGINEERING, 
2nd Edition. 

Hand's HIGH FREQUENCY MEASUREMENTS, 
2nd Edition. 

Hannay's RADIO ENGINEERING HANDBOOK, 
4th Edition. 

SEND NO MONEY 
Special Low Price -Easy Terms 

On this special offer you get this Library for 
$37.50, instead of $43.50. You save $6.00 and 
may pay on easy terms. Mail coupon below to 
examine the Library FREE for 10 days. No 
obligation. These books are recognized as 
standard works; you are bound to need them. 
So take advantage of this special money- saving 
offer. M.ai( coupon at once.' 

!- 
McGraw -Mill Book Co., Dept. RIPS-I-53 
327 West 41st St., New York 30, N. Y. 

Send for to days' FREE trial, the RADIO ENGINEER- I 
ING LIBRARY. If not satisfied 1 will return books. Other- 
wise I will send $7.50, plus delivery charges, then; and $6 ' 
a month fors months. (Reg. price $43.50: you save $6) 

Name 

Home Address 

City & State 

DWe'll Pay Delivery Charges if you enclose $7.5o 
first payment WITH coupon. Same return privilege' 

for full refund. 

RTN-t-s}' 

154 

INDEX 
OF 

JAN. 
1953 

While every precaution is taken to insure accuracy, we cannot guarantee against ji 
the possibility of an occasional change or omission in the preparation of this index. 

ADVERTISER l'AGE ADVERTISER PAGE 
lrorn Electronics Corporation 13.1 McConnell's 112, 131, 13:1, 118 

Aires Rndlo Corporation 127 McGee Radin Company 102, 
101 

All Channel Antenna Corporation 198 5lt4(:raw -Hill Ronk Company 
Allied Radio Corporation 9 McIntosh Laboratories, Inc. 8.1 

Allied Sound Corporation 121 Mar Inner. Norman R. 129 

Alm,, Radio Company 1.18 Mallory, P. R. A Company ....83, 4th rover 
Alprodeo Incorporated 97 Mattison Television Company 1111 

Alvaradio Supply l'nmpuny us Michel Mfg. ('ompan' t'E? 

Amber Company 1'551 )Isles Rrprodurer (' nmpany I 13 

American Electronics 152 Milwaukee School of Engineering 
185 

American Phenolic Corporation 86 ]loss Elect les 

American Television & Radio Company ..131 
Ampert Ile Company Incorporated 81 
Amplifier Corporation of America IOI National Electronics of Cleveland 88 

Arkay- Itndio Kits, Incorporated 101 National Radio Institute 99, 100 

Arrow Sales. Incorporated 125 National Schools 
Ashe, Walter. Radio Company 89 Nation Wide Radio 130 
Atlas Sound Corporation 198 Newark Electric Company OS 

Audnk ('ounpatsy, Incorporated 155 Newark Surplus Material 06 
Newt. h Audio l'rodurts Company 26 

Barker & Williamson, Incorporated 
Bary Electronics Corporation 
Bell Telephone Laboratories, Incorporate 
Bendix Radio 
Reliant Associates 
Brook Electronics, Incorporated 
Ilurstein- Applebee Company 

90 
108 

10 
115 
152 
10.1 
113 

C & II Sales Company 104 
eandee -Alrco 132 
Candler System Company 112 
Capitol Radio Engineering Institute 93 

('entralnb 
Incorporated 

Channel Master Corporation II 
Cleveland Institute of Radio Electronics 109 
Collins Audio Products 22 
Columbia Electronic Sales 151 
('nn.munirat ton Equipment Company 118 
Concord Radio Corporation 120 82 
Cornish Wire Company Incorpornted. 

159 
Quletrole Company 

Coyne Electrical School 
(rest Laboratories, Incorporated 152 

Offenbach & Rejoins Company 128 
Olson Radio Warehouse 80, 81 
Olympic Electronic Supply 
Oxford Electronics 126 

Peak Electronics 
]vernis Power 
Phillips Tube Company 
l'ilntocon Sales 
Pickering & Company. Inc 
Platt Electronics 
Poly -Tech Company 
Premier Radio Tube Company 
l'rentice Hall, Inc. 
Progressive Electronics Company 

108 
88 
98 
94 

15:1 
198 
1'S5 
91 
84 
111 

Davis Electronics 132 
IseForest's Training Incorporated 5 
Di -('n TV & Plastic Company, 

98 Incorporated 
Oort Radio Incorporated 111 

Editors & Engineers, Ltd 195 
F:Ico Corporation 95 
I' i,'ctro Devices 114 
Electronics Institute. Incorporated 131 
Electronic Instrument Company, 

30 Incorporated 
Electronic Measurements Corporation 11T 
Electronic Specialty Supply Company 138 
l'Irrfro.Vnice Incorporated 
Esege Sales 112 
Ispet Manufacturing Company, 

Incorporated 117 

Fair Radia Sales 139 
Federated Purchaser. Incorporated 

108 Feller Engineering Company 
113 Fisher Radio 

Franklin Technical Institute 197 
French). Radio Manufacturing Company 137 

G. L. Electronics 197 
I a ran rd Sales Corporation 115 
General Electric Company 15 
General Test Equipment 1016 

( ;madheart, R. E. 
(irayburne Corporation 100 
Greenlee Tool Company 04 

Ilolllcrnfters Company 7 
Harvey Radio Company 140 
Heath Company 07 thrn 77 
Ilenshaw Radio Supply 119 
Hickok Fllectrlcal Instrument Company 

16, 17, 138 
Hughes Research Labs. 150 
llytron Radio A Electronics Company 79 

Indiana Technical College 133 
I nstructograph Company 141 
International Correspondence Schools 10 

J.F.D. Manufacturing Company 14 
J. S. H. Sales Company 153 
Jersey City Technical Laboratories 88 

Kelsey Company 143 
Klein Company, Manuel 135 

Lampkln Laboratories 130 
LaPointe I'iesrnmold Corporation 6 
Lee Electronic Laboratories, Inc. 

8 Leeds Radia Company 118 11 
l.eotone Radio Company 115 
Luther, Otto 

RCA Institutes 27 
R('A Institutes, Inc. 138 
It W Elertronirs 143 
Rodman. EnglnecrinR Company 114 
Radian Corporation 105 
Radio Apparatus ('orporation 118 
Radio Pity Products, Inc. 24 
Radio Corporation of America . 12, 2nd cover 
Radio Craftsmen, Inc. 78 
Radio Ham Shack 123 
Radin Receptor Company, Inc. 117 
Radio- Television Training Assn 

125 Rad-Tel Tube Company 05 
112, 105 Raytheon Mfg. Company 

Regency 92 Rek -O -Kat (' ompany / 92 
Relay SnleS Company 

132 Rider, John F 
Rhinehart Books ....82, 116, 130, 147, 151 
Rohn Mtg. Company 141 
Rose Company 11l 

Sams & Company, Howard W..92. 118, 124 
Sanctum, Electric Company 115 
Santa Bob 131 
Sarkis Tarrian. Inc. 147 
Schutt, Walter I., Company 18 
Service Products 141 
Simpson Electric Company 119 
South River Metal Products Company 149 
Spray berry Academy' of Radio 20 
Stan Burn Radio A Electronics 

112 Standard Surplus 
Star Electronics Distr.. Inc. 119 
Steve -El Elertronirs Corporation 107 
Stevens Walden. Inc. 122 
Sun Radio A Electronics Company 

1111 Supresor l'ubllrat Ions 
Sylvania Electric Products 23 

TAR 168 
Television Communications Institute 115 
Television Materials Corporation 

120 Terndo Company 120 
Trnnssision, Inc, 
Trio 318g. Company 20 
Triplett Electrical Instrument Company 

119 Tri-State College 

United Technical Laboratories 111, 113 
University Loudspeakers, Inc. 128 

1' & H Radio A Electronics 194 
Valparaiso Technical Institute 197 
Van Nostrand. D. 144 
Van Sickle Radio Supply 151 

Waldom Electronics, Inc. 
Western Electronics Company 
5,. holesnle Radio Parts 
World Radio Laboratories, Inc 

144 
199 
129 
131 

YMCA Trade A Technical School 131 

RADIO & TELEVISION NEWS 
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Rate 50e per word. Minimum I O words 

RADIO ENGINEERING 

COMPLETE radio, electronics theory & practice: 
television ; broadcasting : servicing : aviation, ma- 
rine, police radio. 12 or 18 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind. 

SALE 

BC 348R converted for A.C. New condition. F.O.B. 
$169.50. W. C. Haigh, 621 Central Ave., East 
Orange, N. J. 

ALL types of Antennas for Amateur and TV. Alu- 
minum tubing. Willard Radcliff, Fostoria, Ohio. 

NEW ARN -7 w /inv, 1 -222. BC -645, many others. 
Send for list. United Electric, 532 l'elly St., 
Renton, Wash. 

DIAGRAMS Radio. Record Changers, Recorders, 
7.5c: Television with Service Data, $1.23 up. State 
manufacturer and model number. Assorted dia- 
grams (no choiceI Bye prewar, or three postwar, 
$1.14 Kra mer's Radio Service, Dept. B1, 36 Co- 
lumbus Ave., New York 23, N. Y. 

TI'BES and equipment bought, sold, and ex- 
changed. For action and a fair deal. write B. N. 
Gensler, W2LNI, 136 Liberty, N. Y. 6, N. Y. 

RECORD Changer parts for leading makes. We ship 
everywhere. Friend's Wholesale Distr., 106 N. 6th 
St., Philadelphia 6, l'a. 

TV -FM antennas. All types including 1111E. 
Mutants, accessories. Lowest prices. wholesale 
Supply Co., Dept. H, Lunenburg, Mass. 

WANTED 

AN/APR-4, other "APR-." "ARII -," "TS -." 
"1E -," ARC -I. ARC -:i. A ItT -13, everything sur 
plus; Tubes, Manuals. Laboratory equipment. De- 
scribe, price in first letter. Engineering Ass11- 
elates, 431 Patterson Rd., Dayton 9, Ohio. 

WANTED: Federal type 1011t voice- frequency 
ringers Signal Corps type TA -3/4'T. Box 529, cc 
Radio & Television News, Ivy N. Wabash Ave.. 
Chicago 1, III. 

WANTED: Western Electric gray -finished equip- 
ment cabinets for 19" panels. Heights Of 2'6 ", 
3'6 ̂ , 7'0" and 7'li °. Box 530. Radio & Tele- 
vision News, 195 N. Wabash Ave., Chicago 1, Ill. 
WANTED. Top prices paid. Navy Selsyns 1DG, 
1F, ICT, SCT, 511, 51111, 5G. 61;, -G, etc., and BC- 
348, BC -221, AN /ART -EI. AN/ARC-1, AN /ARC -3, 
lITA -III, AN/APR-1. Led ron is Research, 719 Arch 
St., Philadelphia. 

ALL types of recels Mg and transmitting tubes. 
Surplus receivers and transmitters. Williams 
Electronics Co., 168 Washington St., N. Y. C. 

CORRESPONDENCE COURSE 

ELECTRONIC Draftsmen- Shiny needed imme- 
diately by Defense Agencies and Contractors. Ex- 
cellent pay. Pioneer Radio Engineer offers an 
original and exceptionally high class correspond- 
ence course to qualified ambitious young men and 
women. Details free. C. Roland Lentz, 1'. 0. Box 
368, Silver Spring, Maryland. 

MISCELLANEOUS 

COLOR code chart. Every resistor and capacitor 
code ever used (total 171, 50c. No stamps. N. S. 
Brown Associates, 5522 Merrimac, Dallas, Texas. 

SPEAKERS repaired, v. hole.sale prices, guaranteed 
workmanship. \sprite Speaker Service, 70 Vesey 
St., New York City 7. 

ItADIOHAMS help 11:101. Old IIADIONEWS ex- 
change Macilu Picts. Postbox 354, Macao. Silva 
eYXU8SL. 

DESIGN, construction, Wheatstone Bridge, $1.00. 
Const muet ion data electronic umltitester, $1.00; 
particulars free. Technological Developments, 
475 -P Fifth Ave., New York 17, N. Y. 

J y, 1153 

ext. wwwwwwearenweeewwerefieenwwwwwevieweenegiewerew 

1000 ke mounted crystals 52.95 I NEW YEAR i 20 watt PP 6L6 output transformer, 
RCA 100 watt 115 volt I to standard VC, completely o 
line noise filter $ IMO I SPECIALS I shielded upright case $ 1 EY5 

I ZA SAND PASS FILTERS, 
90 or 150 cy. each 

OIL CAPACITORS 

$1.25 

S MF 236VAC $0.95 16 MF 15OOVDC 56.95 
10 MF 
14 MF 

330VAC 
275VAC 

2.95 3.9 2 MF 
4 MF 

2000VDC 
2000VDC 

3.25 .90 
MF 600VDC .69 8 MF 2000VDC 9.50 

8 MF 
35 MF 

1000VDC 
1000VDC 

2.95 
7.50 

2 MF 
3000 MF 

3000VDC 
3V elect: 

3.95 
.39 

2 MF 1500VDC 1.85 1000 MF 30V ELE: .99 
S HY 300 MA CHOKE, 70 OHMS, 2 KV 
insulation, new $2.99. $25.00 10 

1151/ POWER SUPPLY KITS 60 CY 
A 900V('T 05 Sla. 0.:1\ SA. 'V 2A: M 111 100 

51A CHOKES ,2 a 1: 8x8 lIFD OuO.$5,95 
VIK' 011. CAPACITORS . 

E PLATE TRANSFORMER 74,i\'l'T '1i,5 NIA: 5" 
RA s 0.3v OA HUAI. FM. TRANSFORMER: 
.1.,: ilk '1l1, MA CItOKF:S 12 MxM VI ,:,,, ,,1- ritt. 

t$12.50 

115V POWER TRANSFORMERS 60 CY 
5 2.95 

2.95 
2.25 

.. .. .. ... 5.95 
5.95 

TMn 
0 1n ., 

Ni ' l' ' \1 \ 2.95 
1 VCT . NIA ...... 4.95 

Tau-nnn.n-nou7'.n six 2 hi1X 10.50 
mnn \'('T :I.Sn NIA 

. 

... . . . . .. .. .. . 29.50 
-.Lin,. aeon. 02110 VCT 1L, ?tA 29.50 

CHOKES 
a HV an MA 

05 MA 
S .39 

1.15 
7 IÌ\" 125 NIA 1.9 
8 In' 150 NIA 

to ItY 200 SIA ........................ 
1.95 
2.75 

15 111' 250 NIA 80 o1,m. cased 
4.10 IIA 201 \1A ,Swinginpl 

3.95 
4.99 

IIV 2-n alA 15 ohm. Ct1sa1 
5 may 3110 NIA 711 ohm. 

.99 
2.99 

R HV 401i MA I In ohms 
R IIV 450 ?IA Rn ohm s 

5.59 
6.50 

,i 111' 500 MA :15 ohm c 7.25 
.^- 

11V i:\ 1 ohm 
2 11V 5A .5 ohm . . . .95 

115V FILAMENT 60 CY 
2.5 1'CT fol. 1,1 K" In.11latimn. 1.1.,.1 54.50 
5\' 4A 2.1 KV In.,llathln 1.99 
].O \' nA.n.:t \ RA 3.95 
5.0 V 12.\. 2.5 Kt' Insulation 5.95 
1.0 13'T 20A. 2.5 KV In.,,lallon 6.85 
5.0 \'CT :In A. 2.s K\' Ins,lla0,m 7.50 
,:.:t VCT :1A. 2.5 KV In,ulatlol, 2.29 
n.:i VS 0.3 V ea. at 4A 2.95 
0.3 WT OA. 2.5 KV Insnlntlon 3.15 
to Vt'T lot. ., 1:v lwnlalLn, 6.00 

I1o:11 ^5\- i \a i 1.95 
:1I11\' 11 1.9 

Not 

IN34 GERMANIUM DIODES 
10 for $3.95, 100 for $35.00 

HEARING AID TESTER 
DYSONIC 503. 505 submit]: 
plele Willi 1111. 1-1\IA, e L,a..,, i,al.'r,L. lo,n4: "11 e ¢k..l . 

$12.95 
I.css portable casr ÓnÌ7 

SIGMA SENSITIVE 5 Drone ping in telar. Mole- 
. a l rail 30011 , hlS 11.1'. operates , n 2.4 NIA SNIT contact,. Ideal for , whit electric e control of model hold*, equipment. etc. Slay ,Ire 

Ital 
directly i, plate circuit f amplifiers, tiers. tc. ,............ ,lust cover permits 

of 
ed),w..en te f 

82.115. $25.00 

POCKET MULTIMETER 
SUPREME 

"'TRIUMPH. mSU- 
PREME. 2I \1 1, to 1500VDC, 

da,,, 
, .b, L.. 

each $14,95 . R11anlav i , each 

ZA GLIDE PATH RECEIVER, NEW, BLACK 
CRACKLE ALUMINUM CASE ii"x7 "x11 ", complete 

cai,h n Hoek uni. 1i1ß lashes. i.p,rs, 
aeHnrk. ,.tenu Ideal' for milling test 

rv$3,95 lu ilo,m ol. x ni it« r s.1 etc. 

TV COLOR ADAPTER ry erts sweep frermenrlex 
of pre.om TV s tx to requirements of color 
to permit viewing '',lark and white )'nit hoasrv1 111 attractive brown' 

uncompletely Wiml really m Operate. Inclnllil@r 
l si lnpie llstrnc tions. 61.7,1 each. J .99 

FUSES 
211 3AG 100 2.49 3011 

IGA 3AG slo- btol00 3.99 35A 
10A 4AG 100 2.45 40A 
ISA 4A0 100 2.45 90A 
20A AG 100 2.45100A 

4A0 
4010 
4A0 
é 

100 2.9 
100 2.75 
100 2.75 
100 1.99 
100 1.99 

TUBES HI: 59.95 1 972* Sí.95 95 

POLY TECH 
Dept. A -3. 919 

Sams for Stun New York 59, 

Murray H111 6.2650 
N. Y. 

Live Music vs. Recorded Music 
excerpt from Wall Street Journal 

front page, Oct. 30, 1952 

, The .%udak Co., has on 
hand one of Toseanini's NBC 
violinists and a cellist front. 
the Ne',' York Opera, both 
playing instru men is made by 
the re -tied Stradivari. In- 
termittently they put down 
their bows -and the music 
is carried on by a phonograph 
recording macle by the same 
ntusi('ians. The switch, to 
most listeners, is not dis- 
cernible . . ." etc. 
Thousands waked in line for a chance to hear 
this daring, first -time- in- music-history, per- 
formance. The audience could not tell which 
was playing, the artists, or the AURA\ 
CHROMATIC DIAMOND reproducer. 

Hear, for yourself, how near to perfection the 
AUDAX CHROMATIC DIAMOND pickup 
plays the modern discs. 

Convert your POLYPHASE 
with a replaceable Audae CHROMATIC 

Diamond Stylus. now available 
at your dealer. 

.t1 -1111.111i l'INI'.t %' 
.500 Fifth Avenue Dept. C New York 36 

Fine music reproducers for over 25 years 

GET INTO ONE OF THESE 
pi GREATER OPPORTUNITY FIELDS 

lectricity or 
Radio- 
Television 

IN THE GREAT SHOPS OF 

EOLDEST, 1ST EQUIPPED 

SCHOOL Of ITS KIND IN U. S. 

Come to the Great shops of Coyne in Chicago. Get ' 
practical training in TELEVISION-RADIO- 
ELECTRICITY- ELECTRONICS - vital in 11 
Defense Program. Prepare now for a better job in 
Industry or higher rating in Armed Forces. 
Approved for Veterans -finance plan-en- 
roll now. pay most of tuition later. Part time em- 
ployment service while training if needed. Special tuition plan for men of Draft Age. 

FREE BOOK Clip coupon for Big Free Illus- 
traced Book. No obligation. No 

salrsrnan will call. Act NOW, 
B. W. Cooke, President A TECHNICAL TRADE 

CC. 
OL 

IMSNOT 
FOR PROFIÌ 

ED 
SCHO NOT FOR P 1999 

500 S. Panana. cm :ago 
ELECTRICITY * TELEVISION 

RADIO * REFRIGERATION * 
r- 

I B. W. COOKE, Pres. I COYNE School 
1 500 S. Paulina St., Chicago 12, III. Dept. 13 -11514 

Send FREE BOOK and details on: 
I O RADIO- TELEVISION ELECTRICITY I 

I 

I ADDRESS 

I CITY STATE. 

NAME 
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VARISTOR & AUDIO 
COMPONENTS 

WE 11- 07000. llftlyd to 
I t I g i d Western Electric 

Balanced Precision 
I oil K' 

Balanced 
ave 111' 1 {:0 Recli- 

ner. for Pulse liera l ion in Transmis- , Circuits. 0 Terminal. ('sd. hated 
155 Fn Reverse 

11 t 
Resistance 

la, 
) 

Frequency Response. 
Ideal Bridge for computer 

robot also VU m " TAS" Special ..11.49; for 55.00 Western Electric Push -Pull Pcnt,sle ...tout Transformer 
for 

1975. O. Excellent 
t -reg Resimnxe. Flat :10 to 15.000 t. les. Secondary 600 Ohm. TAB" Special ..$4.49; 2 for 57.98 

UTCWith UTC et'arlmatch 5.49 
Vnrlmotch 000 Ohm to 

Vo100 Cnu . suss .. 1.9E 
XFMR 1111T-SID UTC 

e 
per Electric 

'i WdR. bun 1hm Cl &401) Tapped 
e 

II 
/I Grid. 

I 
Line( to l.tne. &'Li e Mike . Can 

Special 49c; 10/54.49; 100 /S25.Ó0 

SELENIUM RECTIFIERS 
We specialize In Rectifiers 
and Power supplies to your 
specifications. Immediate de- 
livery. 

Current 18/14 30/28 54/40 130 /100 
(cont.l Volts Volts Volts Volts 

LAMP 1.35 2.15 3.70 7.50 
2315111 2.20 3.80 8.50 10.50 
4AM 3.75 20.25 
SAMP .95 7.95 12.95 25.50 

10AMP 6.75 12.75 20.00 40.00 
1201411 5.50 16.25 25.50 45.00 
20A11111 13.25 25.50 39.00 90.00 
24A41 16.00 32.50 45.00 98.00 
30AM 20.00 38.50 
365MP 25.00 48.50 
C.T. Rect. 100 amp 10 -020V 535.00 
Full Nave Selen Peet @ Trans. In Kit form. 
All 115V'/Miry input, 
up t 14VDC at 12 :Mips 
up to 28VIM at 12 amps 

5 
28.98 

uup 
to 
to 2II IICa at at amps 112.98 Thia O amp supply has no ageing taps. 

RECTIFIER XFMRS 
35.8 -18.2- 20.4- 21.4Volts 12 Amp310.98 31- 32 -34 -36 Volta l2Amp 2 /Coins 13.98 
18- 12- 9- CT- 9- 12 -18V 4Amp. .. 8.75 
1S- 12- 9- CT- 9- 12- 18V /12Amp.. 16.75 
38VCT- 24V -I8V 24 Amp. 35.75 
1811,2A $2.75: 187 411 3.95 

BATTERY CHARGER RECTIFIER 
10- 11.111 Volt. _ I \Inn ,Fan Cooled, 
Replace your nlphide Rs.Ci. 
with new S.L., . .Ii SPECIAL $13.75 

I TOGGLE SWITCHES 
'PST CI: likI 

3A 250V .. 250; S for $1.00 Aliti 1íLí t (''SI) 
311 25uV .... .350; 4 for 1.00 
'P07' HEI.T CSD Mon A 125v.49c; S for 2.00 

DI'ST BELT l'SI, 15A 125\'890; 3 for 2.50 
UISST (pli CSD A /123\' 655: 5 for 2.09 
DI'ST BELT CSD 
2011 /250V ... . ..51.23; 3 for 3.25 
DPUT ARIL }aminattsi 690; 3 lar 1.90 

CIRCUIT BREAKER FUSES 
PUSH TO RESET 

Amps :1-5-7-10-15-20 
Ea. 27c: 4for $1.00: 25 for 
$5; 100 for......... 518 
Circuit. Breaker Fuse W /2 
Mounting Clips ......39e 
3 for 51.00: :O for $5.98: 

Fuse is 3116 Size. Operates up to 24 Volts 
Heinmann Magn 1110s, Amps; 0.22. 2. :i. 

Ì7. O. 12. 15. 20. 1O, 35. 411. 80. 
8O .......Each $1.89: 10 for $15.98 S. 

15. 20 ll25Op91a sw 
98c: 10 or 58 98 

CONNECTOR AND CABLES 
1:41-1T /M358 'T'" Each $1.25 10 /511.00 
8111t 502:111 Receptacle 50c 10/ 3.90 
Si1S1N P12505 Plug 655 10/ 5.50 
81151' 19.259 Plug 50c 10/ 4.75 
81.1.1 P1.258 Junction .... .95 
CORD 111:80 COAXIAI. CABLE per ft. .12 
CORO 1101 1U 5 foot lengthe per ft.. .08 
CORD ('11277 0 CNDTR. P.O ' RC312. 1.R9 
R059U Cable per ft.....Sc: 100 lt. 5.98 
300 Ohm all copper television twines 

100 ft. 91.49: 1 M ft. 12.49 
HELIPOTS 

precision Potentiometers 
800 Obn,. 111 Turn, 0.1, 

TOI. Type RIMAI .85.98 
1000 Ohm. 

0e10 
Turn, 0.55 / 

2000 Ohm" 10 Turn, .5ç5 FTO1 5Tope 
2KAZ S7.98 

20.000hOhm, 10 Turn. %0.15 O TOI 7.98 

INFRARED SNOOPERSCOPE 
SEE 1N-DARK TUSE 

Ilnnge-ConvertcrggnnT u I. a IIISensilivlly 
mltlulied 

sttutll'n p too a:151)W line/In. /In 
Complete data & tul.e, ra. 

54.98; 2 for $9.49 
SNOOPERSCOPE PWR SUPPLY, 

1800VDC /35MA. Using Doubler Crkt. 
Re- 

.rlsl.ro. capacito rs rs L rsandDlagram Z:E.B8 

KITS AND COMPONENTS 
Electrolytm. A.st,l. 35/54.98 
Oil Conti 
SPREE CRC]rV rt Integrator Netwk63 

4.85 

Nen -:i I NI/Sit'only 3 LEADS 29c; 5/ 1.00 
DISC CERAMIC 2X.01141IF0/60OV.6/ 1.00 
SO PWR Magnifier & Condsr.,89e; 4/ 2.00 
Silver & Mica Cndsrs 30/ 2.50 
Controls, 7.11 um .h to 2 SIe 10/ 2.50 
Resistors, 

WW 
13 2W, to 2 

Meg 2.98 

Sockets, Asstd. II,Resistors 7. 5, 4P 26/ 2.49 
Iron Core Slug Screw 50/ 1.00 
Knobs, Asstd. w Insert 10/ .98 

Resistors, , 2 W *sou 
/instal 25/ / 2.49 

STORAGE BATTERIES 
36 Volt WII.I.ARD Mint -BRAND 

NEW; 
Equip. Models. 

Port- 
able 

BSc 4 for $3.00 
(4) 36V. BATT. fit' /Acid 3.3S 
2V, 20 H Willard 2V. 2.f5 
2v'2058 Bett. W /VI- 

brator & Acid.. 3.59 
6V /90H Wild NT0 /992140 2.49 
6V /SAN Hatt. W /Aeld 2.69 
6V/405H Willard . 
69 /MOAN Hatt. W Aeld 9.25 
Spec Gray Ind & Mere. Therntom. , .98 
Acid Is Shipped in Bottles. R'Exp only 

RHEOSTAT SPECIALS 
2 ohm 50W Model J.....$2.25: 5 /510.00 
A hm 23W *10.1e1 1 H... 1.98; 3/ 5.00 1s ohm 25W w /knob.... 1.98: 3/ 5.00 
20 ohm 50W Model J... 2.35:6/ 12.00 
K1 hm 5í1W knob.... 2.49; 3/ 7.00 
100 ohm 50W Mmlel K.. 2.25: 3' 6.00 
200 ohm 25W Model :.. 1.98: 9.00 
250 ohm 23W each. 1.39: a 5.00 
:1011 ohm 2011W Mod P.. 3.96: 2 7.00 
:150. 500. 5000 ohm Slotted 

100shaft. 25 watt 79c; 3 2.00 
0 ohm 25W Mnd. J..$2.10; 5 10.00 

75(0 ohm 50W Mod. J.. 2.49: 3, 7.00 

METER SPECIALS 
O.30VDC Aircraft Type "AN.' 
as Illustrated 51.95 

3 for $5.21 
0.1501/ Weston 3' Su. 58.95 
060500 AN" $3.' ; 99.00 

-206 +3U Weston a0Ì1 Vol. Level 
$9.75 

Indi- 
cator $16.98 
0.5MA OC Tuning Meter GE. 2i 's" die. AN" Type $1.29; 4 for $5.00 
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"TAB" 
THAT'S A BUY 

DYNAMOTORS 
INPI 6VDC. I,p - .IIII3, or 12/ 

211. Output ,011V 511111.. l' Alaglut$S.95 
INPI 28VDC, 1.45 out 230V tiunla 3.99 
DM104 12524V out 221W/100ms, 

441V8 
DA3A 28V/10.5A out 300VDC' 200 

1 .5OVDC 1 Oma. 14.5vdc .5A. 56.7m5 
8E94 1I:.te SuPe.. Uses DA3A 

11122, 8.98 
PE97 l'late .Supp.. Lens Tu ms 9.98 

ONE YEAR GTD PICTURE TUBES 
10 I11'4 513.98 
10 BP4A 14.49 
12^ Glass 17.95 

Rt 2.5 12. Metal 
Ó9 

115' Class 22.95 
111" Slelal 23.98 
17" Rectangular 23.49 Ia" Round 27.98 
20" Rectangular 29.95 
21" Rectangular 30.98 
Your old Iict. tube Is worth Money. write 
for trade -In allowance On IIMA coded d 
dated tubes with one year guarantee. Ship 

When Bordering metal eI defective) metal 
tube 

POWER TRANSFORMERS 
2800V for Crt O.3V /.6A. 2.5 

V/1.75 1 Heins 
replmnt $7.98; 2 for 514.95 1000CT /45MA. 7115501, 80 

360vct 55ma. .ix 5V/ 
3A. 0.3vct/1A, 0.3vct /.311 
c ̀ I Iivins ran used 25 
rating Raytheon 
c .8 

9SOVCT /1OOMA, 5V, 5A. 5V/2.5A, 
45V, IA. IOV /1.511 . 5.49 

900V 35MA. 252.5V/2A. 'whit 1800 Vdblr two 2X2 01. windgs hold... 3.49 
840VCT /110MA. 530vel/21ma, 255V 
770VC7//SSMA 5V' 2AVe0 3'3.5A.. 3.98 
7SOVCT /200MA. 6.3V/5A. 5V /4amp. 6.9 
700VCT /120MA, 2x6.3\' 3Á. 0.3v/ IA 83.88; 2 for 7.25 
650VC7 /190MA. 3VI /1A. 6.3V.2.1 A. 2.98 
SSOVCT /160MADC, 5V /3A. 6.3V /5A, 3.9 
500VCT /8OMA, 0.3S' '4A Bold....., 2.98 
420VCT /90M*, 6.3V 1.IlA, with 

INPTS O. 12. 24. 115VI)C & 115 
230VAC Vibrator Trans 1.98 

FILTER CHOKES 
Dual 30 Ity /O01nO ('s.1 $0.98 
I511Y/40ma A(' DC s ís.......3 for .98 

i ORy/125ma UTC Cod 11'Sld /1 KVins. 1.69 
5n11v /12 5mo Cal í151.l ... 2.89 
201EV /300nta or 1511y/40Onm /12KVins 8.95 
1:1.51t,' IA" I 7 EV ins Raytheon 39.95 
I o11Y 2'O1na Il mold Jefferson 2.95 

1 211Y /:fn0n,a. Imn.1,1 5EVins 4.95 
1'Iml 2HV/:100m:.. 1'SN..$1.25: 2 for 1.98 

RELAY SPECIALS 
5857 Min size. 115V OOCyy 

.\ C'I'S 95c; 3 for $2.75 
SPOT Min size, I I 5 3000' 
:f. 1TS $1.39: 3 for $3.75 
SPOT 21VDC 5A CTS. 

980', 6 Fer 55.00 
DPOT S SPNO 12 V DC, 10 A Contacts. 

$2.98: 4 for 510.00 
FILAMENT TRANSFORMERS 

2.55 2a .2 for 1.49 7.5501 125 
245 6a csd.. , .98 I5K5ins ..10.98 
2.Svct/lOAmp 245 1.25 cul. 1.98 

5 Kvtns 3.59 2512V ZA ... 3.89 
5V/20, SV /311 2.25 6V GA 2.95 
51/ /600 13.96 59 /115A ....16.85 

PLATE TRANSFORMERS 
2X330VCT /23MA , 660VCT S 0.98 
15000V AS V'd1.lr WE SIG 385629 

7500V /35MA ... . .,. 19.95 
30007 ' LOMA t'..l WE 1019131110ns 8.95 
55001/CT650MA USN Wstghs Cal 69.95 

TV WAVE TRAP 
TV GTD Interference Eliminator. Newly de. 
veloped printed elreult. (I oils. 4pe 

lá0 Ìwí. 30 Iarond Installation. 
S6].1Ì9 

TU BES "TAB" TESTED 
8 GUARANTEED 

PRICES SUBJECT TO CHANGE 
WRITE FOR COMPLETE TUBE LISTING 

002 . ..50.95 1131. 1299 . .69 650711T . .80 F0105 17.64 7235 / 25.00 
OA3/VR75. 1.04 1132111 .,. .98 65FS . .77 1171./M7OT 1.59 72411 3.95 
052 . . 1.37 3022 13.95 65F7 . .73 117N7 YT 1.79 7248 3.45 

.72 11776T 1.39 7250 8.90 
.90 1172607 1.19 726A . 14.25 
.70 1171707 1.49 7265 5.00 
.69 1112311 7.90 726C . 52.00 
.69 F1271 . 19.98 801* ... .45 
.70 V7127A . 3.90 803 3.89 

2.25 CV145 4.981805 3.90 
.63 F0166 . 49.00 807 1.85 
.69 F0172 . 29.00 808 2.59 
.75 250TH . 22.25 509 2.43 
.98 2SOTL . 17.7S RIO 9.95 

2.69 304TH 8.90 811 2.90 
1.39 3041L 8.90 812 2.70 

6VBOT .57 388A 1.49 813 12.9 
6W40T . .57 WL417A . 8.95 814 2-73 
12AH70T.. 1.5 417A/ 81s 2.98 
12AK3 1.98 5842.. 18.50 816 ,8113.1 1.07 "' .79 
3216iL9W 2:755 4s .. 11:ú9 829 

12Á6 .81 

1216VV! :49 
12AW5 1.79 
12AX40T.. 1.20 
12577 . 2.95 
12027 1.49 

0113/V1190. 1.09 30z, 
0C3/VR1OS 1.19 3E7'3 .. 14.95 6597 ... 
0D3/VRISO .90 3830 ...300.00 6517 .. 
153 8016, .81 4.123* ..29.95 658707 . 

1521/47f1 2.8514250A ..40.95 651707 . 

1522 .... 2.20 410110A 108.50 65707 
1523 .... 9.90,4C33 ....27.25 65N7WGT. 

1526 . 2.5 5C21 /C13 . 6.95 6557 . 

1827 12.75 5C23 .9.95 6557 . 

1532'532* 3.90 5C30 /C5. 3.95 6577 
1535 ..10.98 5021 ....27.45, 651171177 
1537 ..15.08'5023/ 
1538 ..29.951 RK65 ..36.50 
1540 . 4.95 5.129 ....12.40 
151 ..49.95 511407 . 1.60 
1542 ..18.00 511401(W . 1.75 
1546 . 1.98 SAGS 
1553 ..49.95 6507 
1556 38.50 6A11S0 
1558 ..175.00 

6.75 6ÁJ! 
1563 ..50.00 6AKS 
15635 ...75.00 6AK5W 
2C39 ..33.98 6AKS 
2C40 ... 7.29 GALS 
2C3 26.75 6AL707 .. 1.29 
2C13/464Á 

9.29 GANS 2.55 ... 6.45 6AQ5W ... 3.98 2C51 
2021 231 1.49 6AQ7GT .. 1.29 
2E36 . 1.49 GARS .79 
2141 . 1.54! GASS . 2.99 
2143 1.49 6555 .79 
2021 . 2.43 
3331 ..37.25 60670 . 4.14 
2131* ...79.95 6ST6 .63 
2332 ...27.45 6AU50T .. 1.10 
2333 ..27.23 6506 .59 
2134 27.25 B *VBOT .. 1.29 
2136 .120.00 BAVE 
313] ..12.10 SAWS 
2336 6e40 
2339 44.00 6558 
2342 ..250.00 6857 
2348 ..24.23 BICS 
2349 ..34.00 69C7 . 1.23 

6 5DSOT . . 1.83 
2352 ..249.50 5506 .83 
2153 85.00 68E6 59 
2136 ..149.00 /IFS .9* 
2.161 ..49.95 seis 63 
2162 ...49.45 2.cS 

. 1.89 

IK11 ..119.95 810. . 1.99 2N33 ..39.00 -_ _ 
3823 ..-39.eS 
2K2S/ 
l23"5 .31.69 6L1OT:: 1.19 2825 . . 32.00 68116 .... 1.49 2833 ...300.00 

21133 ..195.00 6Q6GT .. 1.]0 21141 ...143.00 
21143 ...145.00I5S0 1.45 3N43 ...135.00 6C21 ....29.45 2846 ...380.00 
2147 ...460.00 
21145 1.69 2148 ...I16.00 
2X3 49IC66Di/sbiï 

' áas 3022 . 2.70 

323/RN12 
..SÓII6JS6T -.- 

6 
63 

3526 3.70 681* .... 545 
3828 .. 

' 7'9I61so .... 1:35 3C22 77.00 
3C33 9.90 6LB0At7,. L3269 
3C31 /C18 3.45 '650707 .63 

125*7 
125116 
124E6 
125F6 
12587 
12527 
12s*7RT 
12SC7 
12SFSOr 
121F7GT 
12507 .. 
125147 
126170T' 
125117 
12$L70T' 
125870T 
125Q70T 
12507 .. 
F017. . 
19T8 . 

19vó .. 
1111200 
240 /3C]í 
25181607 231.67 . 

2525 
25Z6GT 
F027Á .. 
O 1428A 

F032 / 
5558 . 

3$ZSGT . 

11839 . 

RK48 . 

RX49 
S OLSOT'. 
5X61 ... 
S O 

2V 
88 4'/624 
FOSS 

450TH .. 45.00 832 
450TL 52.00 8320 
480 HF200 83331 

15.95 534 
a 2.69 836 
CHSOIX . 1.26 837 
CHSOIAX 2.20 849 
OLSO2A . 1.79 580 
CX502AX 1.9 861 
CX503AX 1.49 865 

1.79 8680 . 
1.49 87]w . .l9 CKSO6AX 

1.23 RNSO7 9.95 CK100S . .85 

' :99 CM9321A1% 1 5 CIRt19ió .,1i.99 
. 1.29 C11322111X 1.29 5654 .... 2.79 
. 1.35 CNS3SAX 1.29 6670 . 5.30 

1.25 CX320AX 1.49 CK5672 .. 2.29 
.69 1.49 CK5575 .. 2.45 
.80 CK529AX 1.79 
.72 GL630 . 22.00 CN6702 .. 7.45 .9 CX831DX 1.39 CK5703 ,. .95 
.83 531 6.98 Xtal Diodes 
63 CX832DX 1.39 18215 ...51.55 
.59 WL532 3.95 114215 .. 3.00 
.72 CKS33AX 1.29 111121C ..21.50 
.65 .99 1822 .... 1.25 
.75 CK636AX .99 1823 .... 1.35 
.63 C11537AX 3.04 18230 ... 2.35 
.63 CKS33DX .98 18235 ... 3.49 

3,95 C1(5390X 2.19 
11"1229 . 5.75 1.09 CXS4IDX 1.99 

1.63 I Cn672DX .9B 1827 
8.95 C854301C .99,11432 ..23.50 1.90 CK544DX .99 
1.19 CK5461314 1.9911834 .64 

:5 9 CK5470X 1.98 Mir 
' : 1.95 CK371AX/ 

1835 1.43 
0.79 CKl1A%/ 

2.49 11435 09 6029 . 3.49 1840 
2.95 WL679 : 10.49 8 iMf 13.85 XU627 18.00 

.59 WL6S2 65.00 1M7 
1N31 .á9 
1N52 ..: 1.55 
1854 
1835 
11465 
1837 
1858 
11160 
11141 

11.49 
12.45 
7.65 
9.65 39.5 
5.95 .75 
1.45 29.5 .90 

23.95 
1.29 
1.50 
3.29 

3C33 ..14.98 69A7OTT 7 FO9éf0 
3C34/81124 5.49 65577 ... 1.19 10078 . 

3C45 ....13.48,65C7 .... .901F0104 .. 

2.59 WL673 ..117.00 6.85 WL679 ...39.95 
7.93 WIZ .65 WL966 ...35.00 3.05 7075 . 7.90 

.69 7070 ..13.50 
1.69 715* ... 8.00 1.19 
1.05 7190 ..19.90 1.15 717" .90 
1.79 71857 ...45.45 
99 71507 ...48.45 

14.95 7191 ....28.50 
19.93 721" . 2.49 
7.93 7221/267. 2.5 

37.96 723* ....11.95 

2.10 
11463/K63. 2.49 

1N67 .... 1.95 
1869 .... 1.98 
X34 1.39 

"HO" RAILPACK 
O to 12 VDC /2 Amp. 
Variable DC supply. un- 
cased it. -inpi I 15v /60 

completely 
a LAB upply, M- 

oment D.C. plating. bat- -- 
tarty charging, model railroad, Includes volt, 
age or speed control and ter of revrs- 
ing sw. Ideal for two ll)" locomotives 

$10.95: 2 for $20.00 

TEST EQUIPMENT 
Model 103-A(' Dl'. 24 ranges. pre- 
cision VOM volts AC4UC 111 r1 to 

:1000 
V. DB 5 ngs to 64 D9 AC 

ntt 3 rngs t1r, 600 ma. DC c 
á G to `.z amps. ohms 0z 

logs 
to 1 m . 'PE('IAI. Sid mfgr 'AB' OTO Display Models. 

PosÌpaiJ $17.49 
Model 102-Pocket multimeter. Fee. 

volte AC&DC ID roes to 3001) 
Y. 

IrA(' 
current :1 rnR* to i Ì111 ma. IX' 

urrent irrrnes to 1.2 snips. ohms Z 
. to I men. Stil. fgr, display 

ni:Ìel. Special otpaiá i1.98 
TELEVISION ANTENNA 

TV CONI . Sturdy Prefab 
Match. Incl. 8 eicolon.l&010nr ft. All Con 

Str Twines C'russ Bar & il'ware. Brand 
Only .. - --.$5.98 

D ub-Stacked Conical ;Array Similar above. 
With IB element.; & all hardware plug 

s Mara 1(10 f1, All (popper Twines. ttoif i New 59.95 

TEST CORDS 
P recision Feeler aise 1.147 Idea 

ork l e hi RRel.', 
Work 

Spark 
Cont. III 

.018/.025/.035/.037 
11 1,25. 

.055" 
Gauges 

.012 0c56 0 
Container .... .. 1,/ 6 for 56.00 
Test Leads as ........ 1 feet fO II 

II 
'1114 . , .. .. 590; Z 

look.. 
Rubber C1í3 Foot Exlen I ion C'. r.l 000'. .10 

6 Foot ll in`uCorbtn5 fi.t0 
a d . i ° soc; 2 for 98e 

4 Foot Teat Iligatnr ('lips 
ADarhrpL ... 594: 2 for 98e 

HIV PHOTOFLASH KIT- ...... 
Includes V4X1 l'Insh I,mp 
Itntad 200 Watt o la. 
Flash Lamp holder A 8' Re- 
flector & Cable. I I 5V /Cv 
1 ,1 t Power Transformer L 
Multi Section Capacltnr Bank. 

F. 
1111 

All Resistors. ('apaclmrs, ` 
Recliners & Sockets I:11L0 SPECIAL $21,98 

LO -VOLT PHOTOFLASH KIT 
Includes ULX15 Flash Lamp Rated 200 
Watt Sec. Flash Lamp Holder A 8" Reflector 
& Cable. Power Transformer & CD Flash 
Capacitor., 12' 2011 ADA Each W /Output of 
100 Watt Svc. All Resistors. Capacitors. 
Reflectors & Sockets $29.98 
E xtra Flash Lamp Holders W /8' Reflector 
& Cord 53.98; W/ V4X4 or DLX 512.95 

TAB "SUN- FLASH" LAMPS 
"Tab" W-Sec. 
NO. Replaces Max. Each 

115W GEFT1O5 100 55.98 
VIO GE FTI14 1110 7.25 
No. 1 AMG1.05804X 100 10.98 
235T GE FT 210 200 9.98 
5:1GT GE FT 403 500 13.50 
VA SV'LV. 4330 21)0 9.98 
2351T FT 214 230 9.95 
22ST FT 110 200 9.98 
353GTQ FT 503 5000 49.98 
V4X4 X400 2110 10.98 
DX 

m 
SPRGFA100 150 9.00 

Write 
Estfolites.D UnI Lt for Focal 

plane laneP utters & accessories. We Buy. Sell 

PHOTOFLASH CAPACITORS 
15MFD 330VAC,1500VDC Iolrn,it't.S3.98 
2SMFD 330VAC 1500VDC Interm itl. 6.49 
16MFD 600VAC 28OOVDC Intermitt. 6.95 
16MF0 660VAC :3000VDC Intermitt. 7.9S 
3241F0. l.2KVDC 23W. Sec. 7.49 
27MF0 460VAC 2XVDC mL54W.See- .95 
26MF11/330VAC /1.SKVDC Int. 29W. 
Sec. $5.98: 2 for $11.95 
2X.44FD.TOtal.SSMFD Per Unit. 23 
Coils E'(uais 27MPD /660VAC 3KVDC 
Intermittent 99W. Sec 7.49 

BENCH TOOLS 
Pliers ̂

 Long. Nose & Side 
59e 

Pliera 6' Side Cutter ...... age 
Pliers Linesmans 7" Heavy Duty 79e 
All 13) Pliers Listed Alwve.... %2.25 
Drill Set 0 Pea I/16. to V4^ 

M @ Tempered Tool Steel, In Plan. 
tie Case.... ..... .39e; 3 for $1.00 
Screw Driver Set O Pcs. Plastic Han- 
dle. Hardened Tempered steel. 
BRAND NEW .... .Special Sae 
Utility Screw Driver Set. 3 Standard. 
& Z Recess Interchangeable Blades" 

/wrap around plastic ease. 
BRAND NEW Special 79e 
My Buddy 8 pos. Tool Kit. 5 Inter- 
changeable Blades. 3 ft. Steel Tape 

i ilatic a. Siat 1 
Fast- 

ening P Case... peç 5.79 

CIRCULAR SLIDE RULE 

ÁTäú -Pril [^ Stavo 6:r="1.11.11"=: 
Coles 

& Roots. Log. Decimal Equiv. Data 

Parallel Rule, Precision Drafting Tool M 
BRUNING 0" wile. For Radiomen. Engl. 

Students -Unsurpassed for Quick Ckt 
ÌIÌagr s. SPECIAL ....39e; 3 ! 1.00 

B all Pens úraflaar en eBlack....2 for $1.00 

CONTACTOR 
G. E. l'R2811C22AQ. 
[teary 

Transmitter 
Duty Electric Ele tric Start - 

star. Stch. For Single 
r zeta 1 Phase Appl. 

Hated 1 rPhase :111P/ 110V'. I ,` 
tHP220 10 IIP /000V. 

Rated Rated 2 or 3 Phase 
IIPIUOV. 15 20V111V. 2511P/600V. Con. 

ra 
nt. 

rted 14aAmp OOpanI AmpCGE Delivered 
U.S.A. 528.98; for í99.00 

Money Back G 
(Cost of Mdse. Only) S5 
Min. Order F.O.B. N.Y.C. Add 
Shpg. Charges Si 25 % Dep. 
Tubes Std. via RExp. only. 
Prices Subject to Change 
Without Notice. 

Phone Rector 2 -6245 

THAT'S 
A 
BUY "TAB THAT'S 

A 
BUY 

DEPT. 1RN. 111 LIBERTY STREIT NEW YORK 6, N. T., U. S. A. 

PRINTED IN U.B.A. RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


DEDICATED TO YOU! 

This great new E /CO 
FACTORY.. these NEWEST 
EICO INSTRUMENTS... 

YOU made them possible with your 
CONFIDENCE in EICO. We pledge to strive 
with all our power, product -wise and 
service -wise, to continue to merit your 
trust in us. 

111004 irrs. Ar 

6 NEW VOM KiTSand Instrum'en+s 
F O R L A B O R A T O R Y P R E C I S I O N A T LOWEST COST 

New Model 536- 
1000 Ohms /Volt Multimeter 

KIT $12.90. W,ud 514.90 

31 full scale ranges! 
DC AC Volts: Zero to 1, 5.10. 50, 100, 500, 5000 
DC AC Current: 0.1 mo, 10 ma: 0.1 A, 1 Amp. 
Ohms: 0500, 100K 1 meg. 
6 DB Ranges: 20 to 69. 
Large 3" 400 ua meter m ent. 
High.mpact Bakelite case. 6', 3', x 2 

EICO New Model 526 1000 Ohms Volt Multi. 
meter KIT $13.90. Wh.d 51690. At at... 

EICO New Model 566 1000 Ohms Volt Multimeter KIT 
514.90. W red 518.95 Ranges: some n, Model 536 felt plus 
7 ootp,4 voltages. large 4'." 400 ua meter movement. 

EICO New Model 556 1000 Ohms /Volt Multimeter KIT 
516.90. Wired $23.50 Ranges: some as Model 536 'lelt., plus 
7 output voltages. Large 4 :" 400 uo meter movement and I" 
prec,s,on resistors. 

Compare these valu,- crammed EICO V.O -Mt with 
nay others at any price at your local jobber and 
SAVE! Write NOW for FREE newest Catalog I -RA 

New Model 565 

20,000 Ohms /Volt Multimeter KIT $24.95. 
Wired 529.95 

31 full scale ranges! 
DC AC Output Volts: 0,2 5, 10. 50. 
250 1000, 5000 
DC Current: 0 100 un; 10, 100, 500 

n 10 Amp 

Ohms: 0 -2000, 200K, 20 wog. 
5 DB Ranges: 12 to 55. 
large 4'2" 50 un meter movement ment. 
High.mtpact Bakelite case .6'.5'. a3 

E /CO New Model 555 20,000 Ohms 
Volt Multimeter KIT $29.95. W.r.d 
534 95 A, ob,,. n, , n , c m 
, ,tar, 

ONLY E /CO GIVES YOU ALL 

10 E /CONOMICAL FEATURES 

Laboastoty P... 
1 . : , Dep,ndub. ty n ,I, U, .nt. 

Rugged Constiuc t,on Quohty Compot 
eels Latest Eng. neermg Super Simplified 
Aembly 6 u, Instructions Laboratory 
Styled Appearance E+dusve EICO Make 
Gn,.d Guarantee. 

ELECTRONIC INSTRUMENT CO., Inc. 84 Withers Street, Brooklyn 11, New York 
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The Mallory UHF converter is right for all your TV customers 

because it can be used with any TV set ... in any UHF broadcast 

area. And it's easy to install - no adjustments or connections to 

make in the TV set ... just connect power lines and antenna leads. 

These Mallory features mean real customer satisfaction ... real 

sales for you in the new UHF market- 

Reception of all UHF channels 

No sacrifice of VHF channels 

Built -in UHF antenna 

High quality picture definition 

Fast, easy installation 

No larger than a small portable radio, the Mallor tiIF converter 

is precision-built for long, trouble -free service. Get complete details 

today on the Mallory UHF converter from your Mallory distributor. 

COCIMMNIMIMS CAPACITORS... CONTROLS... VIBRATORS.. 

PvlA L LO RYVtBRAP 
RECTIFIERS 

VtBRAP AC K' POWER SUPPLIES ... FIIT 

APPROVED PRECISION PRODUCTS 

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

salte -.. 
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