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THE QUALITY OF RCA TUBES IS UNQUESTIONED 

RCA for bi4 
...with dependability 

Each standard by which you judge a 
tube in service is considered in estab- 
lishing the design requirements of RCA 
tubes. Dependable performance of de- 
flection circuits starts with dependable 
tubes. For example. 

RCA -designed driver tubes, such as 
the 6SN7 -GT and 12AÚ7 -as well as 
the RCA- 6K6 -GT and RCA -6AQ5 ver- 
tical- deflection tubes -are exception- 
ally low in microphonics. They are 
built for dependable performance. 

RCA -designed horizontal deflection 
tubes, such as the 6BG6 -G, easily with- 
stand peak plate voltages of 5000 volts, 
and as readily meet peak emission de- 
mands on the cathode. They, too, are 
built for dependable performance. 

For these reasons, RCA tubes offer 
dependability beyond the average. With 
fewer service failures and fewer costly 
call- backs, there is, then, an additional 
hidden profit in every RCA tube and 
kinescope you sell. 

Always keep in touch with your RCA Tube Distributor 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON,. N.J. 
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You Practice COMMUNICATIONS 

I Send You Parts To Build 

This Transmitter 

As part of my Com- 
munications Course 
you build this low 
power broadcasting 
transmitter, learn 
how to put -a station 
"on t ze air," perform 
procedures demand- 
ed of Broadcast Sta- 
tion operators, make 
many tests. 

You Practice Radio SERVICING 
On This Modern Radio You 

Build With Parts I Send 

As part of ,,my Servicing 
Course, I send you the speaker, 
tubes, chassis, transformer, 
loop antenna, EVERYTHING 
you need to build this modern, 
powerful Radio Receiver! I 
also send parts to build other 
Radio circuits, see below. You 
use for practical experience and 

to earn EX- 
TRA money in 
spare time. 

e 

AR 
recoilYOU 

BUILD 
this Tester with 

parts I send early in my 
Servicing Course. Helps you fix 

neighbors' Radios and EARN EXTRA 
MONEY in spare time. 

BUILD Vacuum Tube Power 
Pack as part of my Com- 

munications Course; get 
experience with packs 

of many kinds. 
Learn how 
to correct 
Power Pack 
troubles. 

I TRAINED 
THESE MEN 

"I have been operat- 
ing my own Servicing ng 
business. In two years 
I did $14,000 worth 
of business ; net profit. 
$6,850. Have one full 
time employee, an 

N.R.I. Student. "- PHILLIP G. 
BROGAN, Louisville 8, Ky. 

"Four years ago, I was 
a bookkeeper with a 
hand -to -mouth salary. 
Now I am a Radio 
Engineer with a key 
station of the Ameri- 
can Broadcasting 
Company network. " -NORMAN 
H. WARD, Ridgefield Park, N. J. 

"When halfway thru 
the N.R.I. course, I 
made $5 to $8 a week 
fixing sets in my spare 
time. Am now selling 
and installing Tele- 
vision sets and anten 

nas. " -E. J. STREITENBER- 
GER, New Boston, Ohio. 

"My first job was 
operator with KDLR, 
obtained for me by 
your Graduate Service 
Dept. I am now Chief 
Engineer of Police Ra- 
dio Station WQOX. I 
never hesitate to endorse N.R.I." 
-T. S. NORTON, Hamilton, O. 

Learn Servicing or[ommunications 

by Practicing in Sparelime 

with KITS OF RADIO PARTS I Send 

YOU BUILD this A. M. Signal 
Generator as part of my Servicing 
Course. It pro- 
vides ampli- 
tude - modu- 
lated signals 
for many' 
tests and ex- 
periments. 

October, 1950 

Veterans 
YOU MUST 

ACT FAST 
G. I. Bill gives you valuable 
training benefits. For each 
3 months of training eligi- 
bility, you can get a full year 
of N.R.1. Training. Keep 
your job while learning. But 
Act Now! Time is running 
out! 

HURRY! 
Mail Coupon Now! 

1. E. SMITH, President 
National Radio Institute 

In 1949, almost 3,000,000 TV sets sold. By 1954, 
20,000,000 TV sets estimated. 100 TV Stations now operating. Authori- 
ties predict 1,000 TV Stations. This means more jobs, good pay for 
qualified men all over the United States and Canada. 

Many Soon Make $10 Extra a Week in Spare Time 
' Keep your job while training. Hundreds of successful RADIO - 
TELEVISION TECHNICIANS I trained had no previous experience, 
some only a grammar school education. Learn Radio -Television prin- 
ciples from illustrated lessons. Get PRACTICAL EXPERIENCE - 
build valuable multitester- experiment with circuits common to Radio 
and Television. Keep all equipment. Many students make $5, $10 
extra a week fixing neighbors' Radios in spare time. SPECIAI 
BOOKLETS start teaching you the day you enroll. 

Send Now For 2 Books FREE -Mail Coupon 
Send now for my FREE DOUBLE OFFER. You get actual Servicing, 
lesson to show you how you learn at home. Also my 64 -page book, 
"How to Be a Success in Radio- Television." Read what my graduates 
are doing, earning; see equipment you practice with at home. Send 
coupon in envelope or paste on postal. J. E. SMITH, President, 
Dept.OKR,National Radio Institute,Washington 9, D.C. Our 37th Year, 

Do you want good pay, a job with a bright future and 
security ? Would you like to have a profitable shop or 
store of your own ? If so, find out how you can realize 
your ambition in the fast growing, prosperous RADIO - 
TELEVISION industry. Even without Television, the 
industry is bigger than ever before. 81 million home 
and auto Radios, 2,700 Broadcasting Stations, expand- 
ing use of Aviation and Police Radio, Micro -wave 
Relay, Two -way Radio for buses, taxis, etc., are making 
opportunities for Servicing and Communications Tech- 
nicians and FCC -Licensed Operators. 

Television is TODAY'S Good Job Maker 

MR. J. E. SMITH, President, Dept.,OKR 
National Radio Institute, Washington 9, D. C. 

Mail me Sample Lesson and 64 -page Book 
about How to Win Success in Radio -Tele- 
vision. Both FREE. (No Salesman will call. 
Please write plainly.) 

Name Age 

Address 

City Zone State 
Check if Veteran Approved for training under G.1. Bill' i .......... ae ae r O ow se - - - 
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Which 

Do You 

Want? 
A New Car 

Greater Security 

m. 

Happy Vacations 
and Travel 

Get Your FCC Ticket 

Then Use Our 

Amazingly Effective 

Job - Finding Service 

To Get a Better Job 

Add Technical Training to Your Practical Experience and 

in a Minimum of Time 

I can train yeti to pass your FCC License 
Exans in a few short weeks if you've had any 
practical radio experience -amateur. Army, 
i- avy, radio servicing er other. My tini e- proven 
plan ran help put you, too, on the road to 
screens. 

Let one send you FREE the entire story 
Just fill out the coupon and mail it. I will 
send you, free of charge, a copy of "How to 
Pass FCC License Exams," plus a sample 
FCC -type Exam, and the amazing new booklet, 
"Money Making FCC License Information." 

Edw. H. Guilford 
Vice President 

TELLS HOW- WE GUARANTEE 

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

YOUR FCC LICENSE 
TELLS HOW - Employers Make 

JOB OFFERS Like These 
to Our Graduates Every Month 
Telegram, April 7, 1950 from Chief Engineer, Broadcast Station, Pa. "In]- 
Mediate opening for engineer. Automobile and First Phone a must. If 
graduate available please forward name and address." 
Letter, April 14, 19:50 from Chief Engineer, Broadcast Station, Montana. 
"Immediate opening for Engineer -Announcer, basic salary $02.50. . . real 
future for right elan." 
Letter, January 30, 1950 from Chief Engineer, Broadcast Station, Tenn. 
"Have openings for operators. If you have men, please have them contact 
us.'' 
These are just a few examples of the job offers that come to our office peri- 
odically. Some licensed radioman filled each of these jobs . . . it might 
have been you 

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR 

Coaching AT HOME in Spare Time 
Name and Address License Hrs. of Training 

James A. Gram 1st class 34 
11 West Main St.. Cuba, New York telephone 
Ernest K. Hodson 1st class 71 
Box 1001, Caldwell. Idaho telephone 
Howard J . Kisehassey ...... rd c 

s 
49 

Rt. 2. Box 730, El Cajon. California telephone 
Ralph I. Nichols era c 

s 
34 

5111 Elm St., Kerrville, Texas telephone 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -22, 4900 Euclid Bldg., Cleveland 3, Ohio 

(Approved for Veteran Training Under "GI Bill of Rights") 

October, 119:;11 

TELLS HOW- 
Our Amazingly Effective 
JOB -FINDING SERVICE 
Helps CIRE Students Get Better 

Here is just one recent example of Job- 

OURS IS THE 
O N L Y H O M E 

STUDY COURSE 
WHICH SUP- 
PLIES FCC -TYPE 
EXAMINATIONS 
WITH ALL LES- 
SONS AND FiNAL 
TESTS. 

I 
F nw 

e 
'+tF tt. E ,-; 

Jobs 
Finding Results 

GETS JOB WITH CAA 
"I have had a half dozen or so offers since I mailed 
some fifty of the two hundred employment applications 
your school forwarded nie. I accepted a position with 
the Civil Aeronautics Administration as a Maintenance 
Technician. Thank you very much for the fine cooper- 
ation and help your organization has given me in find- 
ing a job in the radio field." 

Dale E. Young. 122 Robbins St.. Owosso. dick. 
Your FCC Ticket is always recognized in all 
radio fields as proof of your technical ability. 

MAIL COUPON NOW 

Cleveland Institute of Radio Electronics 
RN -22 -4900 Euclid Bldg., Cleveland 3, Ohio 

(Address to Desk No. to avoid delay) 
I want to know hn,v I cap net FCC ticket in a fese short weeks. 
Send me your FREE booklets -How 

to Pas License), License 
Ex'anlina- 

tions" (does not c as Well 
as a sample FCC -type exam 

e, exams 
the amazing new booklet, 

Making FCC License Iformation." 

NAME 

ADDRESS 

CITY ZONE......- STATE 
Veter. ans check for enroument informa tien under 0.0. Bill. 
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New.L(E /CO 
Instruments and 

KITS 

Over 50,000 SERF /CEI EN must be right/ 

give you Laboratory Precision 

et lowest ColtI 
NEW 5" PUSH -PULL OSCILLOSCOPE 

All -new laboratory- precision scope with all the extra 
sensitivity and response for precise servicing of TV, FM & 
AM sets. Push -pull undistorted vertical and horizontal 
amplifiers. Boosted sensitivity, .05 to .1 rms volts /inch. 
Useful to 2.5 MC. TV -type multivibrator sweep circuits 
15 cps -75 KC. Z -axis intensity modulation feature. Dual 
positioning controls move trace anywhere on screen. Com- 
plete with 2-6J5, 3 -6SN7, 2 -5Y3, 5BP1 CRT. 3 -color etched 
rubproof panel; steel case. 115 r, 60 cycle AC. 

81/2 x 17 x 13 ". 
Model 425 -K, KIT, only $39.95 
Model 425, factory wired, $69.95 

NEW TUBE TESTER 

Brand new professional tube tester and merchandiser EICO 
Service- Engineered for unbeatable value! Large 41/2" full - 
vision meter. Tests conventional and TV tubes including 
9 -pin miniatures. New lever- action switches -tests every tube 
element. Illuminated "Speed Roll-Chart." 2-grid caps. Short 
and open -element tests. Spare socket foi new tubes. Protec- 
tive overload bulb. Electronic rectifier. 3 -color etched panel; 
rugged steel case. 115 v., 60 cycle AC. 121V5 x 9V x 41/2". 

Model 625 -K, KIT, only $29.95 
Model 625, factory wired, 544.95 

NEW VACUUM TUBE VOLTMETER 
Laboratory- precision VTVM for trigger -fast operation and 
lifetime service. 15 different ranges. Large 41/2" meter, 
can't-burn-nut circuit. New zero center for TV & FM dis- 
criminator alignment. Electronic AC & DC ranges: 0 -5, 
10,100, 500, 1000 v. (30,000 volts & 200 MC with 
HVP -1 & P -75 probes). Ohmmeter ranges, .2 ohms to 1000 
megs. DB scale. New stable double- triode balanced 
bridge circuit- extreme accuracy. 26 megs DC input im- 
pedance. 3 -color etched rubproof panel; steel case. 
115 v., 60 cycle AC. 9 -7/16 x 6 x 5 ". 
Model 221 -K, KIT, only $23.95 
Model 221, factory wired. $49.95 

NEW BATTERY ELIMINATOR, 

CHARGER & BOOSTER 

For all auto radio testing. Latest -type full -wave bridge circuit, 
4 -stack manganese copper -oxide rectifiers. Specially designed 
transformer, variable from 0 to 15 volts. Continuous: 5.8 v 
10 amps. Intermittent: 20 amps. 10,000 mfd filter condenser. 
Meter meosures current and voltage output. Fused primary; 
automatic 

e 

reset overload device fors ne secondary. Hammerto 
steel case. 115 e., 60 cycle AC. 101 e 7./4 x 83/4". 

Model 1040 -K, KIT, only $22.95 
Model 1040, factory wired, $29.95 

NEW DELUXE SIGNAL GENERATOR 

A leboratary.precision generator EICO Service- Engineered with 
1% occuracy. Extremely stable, frequency 75 KC -150 MC in 
7 calibrated ranges. Illuminated hairline vernier tuning. VR 
stabilized line supply. 400 -cycle pure sine wave with less than 
5% distortion. Tube complement: 6X5, 7F7, 6C4, VR -150. 3. 
color etched panel; rugged steel case. 115 v., 60 cycle AC. 
12 e 13 x 7". 

Model 315 -K, KIT, only $39.95 
Model 315, factory wired, $59.95 

MULTI- SIGNAL TRACER 

Highest gain and flexibility in low-cost field. 
Audibly traces all IF, RF, Video and Audio from 
ANT to SPKR or CRT without switching. Response 
well over 200 MC. Integral test speaker. Fred. 
sion for visual tracing with VTVM. Complete 
with 6517, 6K6, 6X5. Germanium crystal diode. 
3 -color etched panel; rugged steel case. 115 v., 
60 cycle AC. 10 x 8 x 4?: 

Model 145 -K, KIT, only $18.95 
Model 145, factory wired, $28.95 

E /COQ, SUPER -SIMPLIFIED INSTRUCTIONS 

Easy -to- follow step -by -step EICO pictorial and 
schematic instructions -most explicit and com- 
prehensive in electronics!- supplied with each 
Kit. Anyone can build the EICO Kits! 

ELECTRONIC INSTRUMENT CO., Inc. 
276 NEWPORT STREET, BROOKLYN 12, N. Y. 

%0 1950. Electon,c Instrument Co., Inr.. Brooklyn. N y. 

NEW SIGNAL GENERATOR 

For FM- AM- precision alignment and TV marker frequencies. 
Vernier Tuning Condenser. Highly stable RF oscillator, range: 
150 KC -102 MC with fundamentals to 34 MC, Separate 
audio oscillator supplies 400 -cycle pure sine wave voltage. 
Pure RF, modulated RF or pure AF for external testing. Attrac- 
tive three -color etched rub -proof panel; rugged hommertone 
steel case- 115 v., 60 cycle AC. 10 x 8 x 

Model 320 -K, KIT, only $19.95 
Model 320, factory wired, $29.95 

NEW SWEEP GENERATOR 
Covers all TV -FM alignment frequencies, 500 KC -228 MC. 
Vernier -driven dial: center of each of 13 TV channels marked 
on front panel. Sweepwidth variable 0.30 MC with mechanical 
inductive sweep-permits gain comparison of adjacent RF 
TV channels. Crystal marker oscillator, variable amplitude. 
Provides for injection of external marker.. Phasing control. 
Complete with HF tubes: 6X5GT, 12AU7 (dual -triode), 2 -6C4. 
Less crystal. 10 x 8 x 614 ". 5 MC Crystal, ea. $3.95. 

Model 360 -K, KIT, only $29:95 
Model 360, factory wired, $39.95 

VO LT- OHM -MI LLIAMMETER 

Pocket.size VOM cram.pecked with value! 22 different ranges. 
3" D'Arsonvel movement. Ring -type shunts. Germanium crystal 
rectifier. Ranges-DC: 0 -5, 50, 250, 500, 2500 v. AC & Output: 
0 -10, 100, 500, 1000 v. DC Me: 0 -1, 10, 100. DC Amp: 0.1, 
10. Ohm: 0 -500, 100,000; 0.1 Meg. 013: -8 to +55. 3 -color 
etched panel; rugged hardwood case. 8 x 411 x 3 ". 
Model 511 -K, KIT, only $14.95 
Model 511, factory wired, $17.95 

R F 

PROBE 

Sensitive Germanium crystal probe for sig- 
nal !racing and m 

e 

ents to over 200 
MC, Extends ronge of VTVMs and scopes. 

P -75K KIT, for VTVM; 
P -76K for Scope; ea. $3.75 
P.75 or P -76, factory wired, eu. S7.50 

HIGH 

VOLTAGE PROBE 

New professional EICO. engineered HV probe carefully designed 
and insulated for extra safety and versatility. Extends range of 
VTVMs and voltmeters up to 30,000 v. Lucite head. Large flash. 
guards. Multi -layer processed handle. Complete with interchange. 
able ceramic Multiplier ta match your instrument. 

HVP -1 (wired) only $6.95 

the exclusive EICO Make -Good GUARANTEE 

Each EICO Kit and Instrument is doubly guaranteed, by EICO 
and your jobber, texontain only selected quality c mponents. 
EICO guarantees to replace any somponent which might be- 

e defective inn anal use if returned to the factory trans- 
portation charges pre -paid within 90 days of purchase. EICO 
guarantees all Kits assembled according to EICO's simplified 
instructions will operate as specified therein. EICO guarantees 
service and calibration of every PICO Kit and Instrument at 
the nominal charge os , toted in the instructions. 

RADIO 

Be sure to look at the 

EICO line before you buy 

any higher -priced 

equipment! Each EICO 

product is jam -packed 

with unbelievable value. 

YOU be the judge - 
compare EICO at your 

local jobber today, and 

SAVE! Write NOW for 
free newest Catalog R. 

Prices 5% higher on West Coast 

TELEVISION NEWS 
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E 

GET !T! READ IT YOURSF[F! 

FREE Opportunity News Bulletin F 
shows you 89 WAYS to earn money in 

0,17 

L1,VISION E 
rONs 

RADIO, ELECTRONICS 

Let us show you how readily 
you may prepare to enter 
this highly profitable field. 
Mail 
inter 
It sh 

ing, 

OPTIONAL FEATURE 
ABOVE: Build and keep a real 
16 INCH commercial TV re- 
ceiver - a woncerful instruc- 
tional project. Optional at 
slight additional cost after 
completing regu or training. 

See 
your 
that 
tow 
pro 

NO 
see 
com 
toda 
elect 
one 
HO 
ing 
show 

HO tv 

roo 
undi 

EMP 

coupon today for YOUR FREE COPY of one of the most 
esting, opportunity -packed News Bulletins we have seen. 
ows you SCORES OF WAYS to make money in today's amaz- 
billion dollar field of Television, Radio, Electronics. 

NOW -GET THE ANSWERS! 
HOW you can get the start you need toward a real job or 
own profitable business ... HOW you may get into work 
pays real money, that's so interesting . . . HOW to build 

and a grand future in one of America's most rapidly growing, 
raising, newer fields of opportunity. 

PREVIOUS EXPERIENCE OR KNOWLEDGE NEEDED: You'll 
WHY DeForest's Training, Inc. offers one of the most complete 
binations of practical home training advantages available 
y ... HOW you can get and keep the same type of basic 
ronic equipment used in our Chicago training laboratories, 
of the nation's finest . . . HOW you set up your own 

ME LABORATORY and work over 300 experiments - includ- 
building and keeping the commercial -type test equipment 
n at lower left. 

ME MOVIES: You'll even see HOW you can get the wonderful 
antages of "learn -by- seeing" movies on the wall of your own 
m. See hidden actions that can help you tremendously to 
Istand and remember certain points. 

LOYMENT SERVICE: And by all means, see HOW you can 
get training that also combines an Employ- 
ment Service for that all- important starting 
help after you complete the program. 

MODERN LABORATORIES: If preferred, you 
can get all your preparation in our new 
Chicago training laboratories -one of the 
finest of, its kind. 

46, 

M 
sl 

If 

mill 

ice, 

ma 
haul 
shoe 
dau 
est 
cou 

ILITARY 
ERVICE! 
,ubject to 
tory serv- 
the infor- 

t i o n we 
for you 

,Id prove 
bly inter - 
ng. Mail 
on today. Here is YOUR big chance! 

\ 
6 Tuba 

Radio 

MAIL COUPON TODAY, 

DeFOREST'S TRAINING, INC. 
CHICAGO 14, ILLINOIS 

A De VRY INSTITUTION 

October, 1950 

DeFOREST'S TRAINING, INC., Dept. RN -G -10 
2533 N. Ashland Ave., Chicago 14, III. 

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

Name Age 

Street Apt. 

City Zone State 
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with new 
DUAL SPOTLIGHT 

Soldering Gun 
Pull the trigger 
of your new light - 
duty Weller Solder- 
ing Gun, and instant- 
ly twin spotlights focus 
on the job- banish every 
shadow. Five seconds later the tip is 
at soldering heat! No waiting. No 
wasted current. This streamlined 

135 -watter -newest of the \\ famous Weller line -is fast! \ Built compactly for work - \\ ing in crowded chassis, \ \\ too. And the time and \ power you save pays \ \ for your Weller \ \ Gun in a few 
months. 

New 

135-Watt 
Weller 

Soldering 
Gun 

Specially Designed 

for TV and Radio Work 
e DUAL SOLDERLITE -Two prefocused spotlights 
completely eliminate shadows. 

OVER /UNDER DESIGN -Tube construction braces 
tip and improves visibility. 

5- SECOND HEATING -Pull the trigger and you 
solder! 

LONGER REACH -Slides easily into deep chas- 
sis; reaches the tightest corners. 

GREATER CAPACITY -Smaller, lighter, with 
greater soldering capacity. 

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

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

See new Models WS -100 and WD -135 at 
your distributor, or write for bulletin direct. 

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

WELLE 
ELECTRfC CORP. 

810 Packer Street, Easton, Pa. 
n 

R 

B Y T H E E D I T O R 

FACH year at this time we find our - 
selves attending various conven- 

tions and conferences within our in- 
dustry. The month of October has 
always been a month of planning. En- 
gineers are attending the many tech- 
nical conferences now held annually 
throughout the country. Radio ama- 
teurs are busy at work modifying 
their equipment for a long winter sea- 
son of QSO'ing. The radio -TV service 
technician is analyzing his require- 
ments for equipment and is studying 
up on requirements for a better un- 
derstanding of his field of endeavor, 
and the audio man is planning, if 
possible, to attend the Audio Fair in 
New York the latter part of this 
month. 

We have recognized that most of 
our regular readers have a keen in- 
terest in audio. That which we choose 
to call electronics embraces many 
facets within our industry. Audio, as 
a topic, is something we all encounter 
either professionally or hobby -wise as 
we pursue the art known as elec- 
tronics. The interest in the reproduc- 
tion and recording of sound has 
reached the point where it receives 
attention from nearly every radio or 
TV technician, student, or experi- 
menter. 

Recognizing the need for more and 
more practical information on audio 
subjects we are again devoting a ma- 
jor portion of our November issue to 
a discussion of subjects within the 
audio category. 

We have assigned special articles to 
many of the leading audio men in the 
country. We are proud of our authors 
and, as usual, they have really come 
through with some outstanding ma- 
terial. 

For example, Glen Southworth un- 
dertook a construction article on a 
high quality amplifier providing 20 
watts output, dual high gain input 
channels, and simplified tone control. 
Then, there's J. N. A. Hawkins who 
for a period of years has been devel- 
oping a novel phase inverter circuit 
feeding push -pull 6V6's to give 10 
watts output at very low distortion. 
It contains a very effective tone con- 
trol circuit. 

Audio technicians will particularly 
like the article on "Sine and Square 
Wave Testing of A.F. Amplifiers" 
written by Howard Anthony, and the 
professional audio man, particularly 
one engaged in custom installations, 
will learn much from the article on 
"A High -Quality Sound System for the 
Home" by H. F. Olson and A. R. Mor- 
gan of RCA Laboratories, both promi- 
nent audio engineers. 

Another one of our popular writers, 

J. Carlisle Hoadley, has prepared an 
excellent constructional article on a 
combined preamp and tone control 
unit which is compensated for Fletch- 
er- Munson curves, and there's a 
very fine article of special interest to 
public address specialists; namely, the 
complete design and application of a 
mobile public address and auxiliary 
power unit which is a real money- 
maker. 

One of the outstanding audio engi- 
neers in the country, Dr. Howard Tre- 
maine of the University of Hollywood, 
is preparing a discussion of transmis- 
sion lines for audio circuits. He will 
also, in the future, discuss other audio 
topics based on the results of years of 
study in the field. 

Your editor will start a new series 
on "Complete Record -Reproduce Sys- 
tems" designed for maximum utility 
and flexibility. The use of jack fields 
and other broadcast and recording 
studio techniques will be thoroughly 
discussed, and the series will analyze 
the advantages and disadvantages of 
certain audio equipment for semi- 
professional use. 

Another well -known writer for RA- 
DIO & TELEVISION NEWS, John Goodell, 
discusses phonograph pickups with 
particular emphasis on crystal and 
magnetic types. Mr. Goodell also cov- 
ers requirements for pickups for all 
three record speeds and describes 
some of the new "universal" stylii 
recently developed. 

A "must" item is the article on a 
new simplified volume compressor de- 
signed by Edwin C. Miller of North- 
west Radio Consultant Services and 
Tad Jones of Station KAVR. This ar- 
ticle will meet with wide approval 
from many of our audio readers. The 
performance of the unit is excellent 
with very low distortion. 

Those of you who built the tape 
recorder mechanism designed by Lloyd 
Hust will welcome the article on the 
design of a companion two -channel 
magnetic amplifier. It's easy to build 
and produces good results. 

For those who build their own test 
equipment an article on a new RC 
beat frequency oscillator will certain- 
ly have wide appeal. This one is writ- 
ten by Richard Dorf, prominent audio 
consultant. 

To those of us who have at one time 
or another encountered the hum prob- 
lem there is a welcome solution to be 
found in the article by Lawrence 
Fleming showing how hum sources 
may be controlled. Many other ar- 
ticles on audio, together with regular 
features, will make our November 
issue of particular value to our read- 
ers. We think you will agree. . . O.R. 
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NOW! get your new 

ALLIED 1951 catalog! 

P as ed ack Va1u'P FOR 212 CATALOG CAt 

EVERYTHING 
IN RADIO,TELEVISIO 

STRIAL ELECTRON 
AND IN 

Send For Today! , 
r 

Allied Radio 
. 

r .,:` ON ./.e. , 0 fs 
4 i R tPe, rel 

<.öc 
..,,,.. vvd /eiiel 
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HERE'S the only complete Buying Guide to 
TV, Radio and Industrial Electronics - packed with the world's largest selections 

of quality equipment at lowest, money -saving 
prices. See the latest in TV, AM and FM re- 
ceivers; radio -phonos; new Sound Systems and 
P.A. equipment; high- fidelity custom sound 
components; recorders and accessories; full se- 
lections of newest Amateur receivers and sta- 
tion gear; test instruments; builders' kits; huge 
listings of parts, tubes, tools, books -everything 
in stock for immediate shipment. 

ALLIED gives you every buying advantage: 
speedy delivery, expert personal help, lowest 
prices, assured satisfaction, liberal time pay- 
ment terms. Get the new 1951 ALLIED Cata- 
log. Keep it handy -it will save you time and 
money. Send today for your FREE copy! 

ALLIED IS YOUR TELEVISION HEADQUARTERS 

To keep up with TV, depend on ALLIED! Count 
on us for the latest releases and largest stocks 
of picture tubes, component parts, antennas and 
accessories -plus the latest in TV tuners and 
kits. If it's anything in TV -we have it in stock! 
So remember -for TV -it's ALLIED First! 

ALLIED RADIO 
' I, I THE WORLD'S LARGEST RADIO SUPPLY HOUSE 

Everything in Electronics 

October, 1950 

WORLD'S LARGEST STOCKS 

e Radio Parts Unlimited . 

Test Instruments -All Makes 

Television & Home Radios 

P.A. and Hi -Fi Equipment 
Amateur Station Gear 
Suppies for Industry 

QUICK, EXPERT SERVICE 

WRITE TODAY FOR RADIO'S 
LEADING BUYING GUIDE 

ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dept.1 -K -0 
Chicago 7, Illinois 

Send FREE 212 -page 1951 ALLIED Catalog. 

Name 

Address 

City Zone....State 
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The Service 
Managers of 

(9/diniliat 
FM /rH 

10 

all recommend the 

Max Schinke- ADMIRAL Frank Smolek- ZENITH 

These four well known general service man- 
agers prefer the Simpson Model 480 Genescope for their 
FM and TV servicing. 

For proper testing, servicing, and alignment of all TV 
and FM receivers, the Simpson Model 480 Genescope is 
the ideal instrument, leading general service managers 
agree. 

These service managers know that modern FM and TV 
development and servicing demands test equipment made 
to the most exacting standards. They prefer the Simpson 
Model 480 Genescope because it is the most accurate, 
flexible, and convenient instrument available. 

The Genescope is ruggedly built to give many years 
of trouble -free, accurate service. 

In addition to providing all necessary signal sources, 
the new Simpson Genescope includes a high sensitivity 
oscilloscope of unique advanced design, complete in 
every detail. Equipped with a high frequency crystal 
probe for signal tracing. AM and FM oscillator sections 
provided with large, easy to read dials with 20:1 vernier 
control and 1000 division logging scales. Revolutionary, 
ingenious, exclusive output termination provides for var- 
ious receiver impedances, either direct or through an iso- 
lating condenser. Step attenuator for control of output. 
Size 22 "x 14" x 71/2". Weight 45 lbs. Shipping Weight 
54 lbs. 

DEALER'S NET PRICE complete with Test Leads and 
Operator's Manual $375.00 

L 

Ed Croxen-HALLICRAFTERS 

THESE RANGES SH 
SIMPSON GENESCO 

FREQUENCY MODULATED 
OSCILLATOR 

Band A: 2 -120 megacycles 
Band B: 140 -260 mega- 

cycles 
Sweep width variable from 

zero to 15 megacycles 
Sweep rate 60 cycles per 

second 
Specially designed 

frequency sweep motor 
Continuously variable 

attenuator 
Crystal calibrator: 

5 megacycles ± .05% 
Audio Oscillator 400 cycles 
Output Impedance 

75 ohms 
Step attenuator for control 

of output 

Tim Alexander- MOTOROLA 

OW HOW MUCH THE 
PE CAN DO FOR YOU 

AMPLITUDE MODULATED 
OSCILLATOR 

Band A: 3.3 -15.6 megacycles 
Band B: 15 -75 megacycles 
Band C: 75 -250 megacycles 
30% modulation at 400 

cycles or unmodulated 
Continuously variable 

attenuator 
Visual method of beat fre- 

quency indication 
OSCILLOSCOPE 

Vertical sensitivity: 35 my 
per inch 

Horizontal sensitivity: 
70 my per inch 

Linear sweep frequency: 
3 cycles to 60 kilocycles 

60 cycle sine sweep 
Frequency essentially flat 

to 200 KC. usable to over 
3 megacycles 

(HE SIMPSON MODEL 479 TV -FM 
SIGNAL GENERATOR 

Exactly the same circuits, ranges and 
functions as the Model 480, described 
above, with the exception of the oscillo- 
scope. Size 17 "x14 "x71/2". Weight 34 lbs. 
Shipping Weight 40 lbs. 
DEALER'S NET PRICE with Test Leads 
and Operator's Manual . . . $245.00 

o 

SIMPSON ELECTRIC COMPANY 
5200 WEST KINZIE STREET CHICAGO 44, ILLINOIS' 

!n Canada: Bach -Simpson, Ltd., London, Ont. 
Phone: COlumbus l -1221 
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NEW SIZES 
Smaller 

14 -inch, larger 17 -inch 
and 20 -inch tubes 

join Nytron's original 
16RP4 

THE ORIGINAL HYTRON 16RP4 STARTED SOMETHING 

Its rectangular design really clicked. Because it is logical .. . 

compact . . . economical. Everyone seems to want Hytron 

rectangular TV picture tubes. We just haven't been able to 

make enough. 

But now we can serve you better. With a new, ultra- modern 

plant devoted to rectangulars. The original Hytron 16RP4. 

Also the new Hytron 14 -, 17 -, and 20 -inch tubes. 

It's smart to pick Hytron rectangulars. Nine out of ten leasing 

TV set makers do. Take advantage yourself of Hytron's 

leadership ... its wide line ... its stepped -up production. Ask 

for the original and best in rectangulars. Demand Hytron. 

n% 

New HYTRON TUBE PULLER 
Makes pulling 7 -pin minia- 

tures a cinch. New, seventh 
Hytron shop tool now avail- 

able at Hytron jobbers. Order 
yours today! Only 75¢ net. 

October, 1950 

MAIN OFFICE: SALEM, MASS. 

Hytron's big new TV tube plant 

at Newburyport, Mass., uses latest 

of fast, automatic, precisely - 

controlled equipment to give you 

more tubes ... better tubes. 

HOW TO FIND YOUR HYTRON JOBBER 

Want to learn where to buy original Hytron tubes? And the 

famous Hytron service -shop tools? It's easy. Fill in and mail 

this coupon today. 

HYTRON RADIO & ELECTRONICS CORP.,. 

Salem, Massachusetts 

Please rush a list of Hytron jobbers near me! (PLEASE PRINT) 

NAME 

STREET 

CITY 

STATE 
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ATLAST' PR NTED 
NOW AVAILABLE TO 

TYPICAL SCHEMATICS OF CENTRALAB PRINTED 

The resistor- capacitor units diagrammed 
here are only 1742" x 732" X ?r; .1" thick 
maximum. These tiny units are ideal where 
small size is essential in low -voltage appli- 
cations. 

12 

The Centralab FILPEC diagrammed here 
is one of the smallest multi -value compo- 
nents available to the industry. Specially 
designed for use as balanced diode filter 
but adaptable to variety of circuits. 

Centralab TRIODE Couplates are combi- 
nations of 3 capacitors and two resistors. 
Easily replaces 4 separate components nor- 
mally used in audio circuits. Size - 13/16' 
x 13x32 x %s4" thick. 
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ELECTRON C C RCU TS 

SERVI ENGINEERS 
The most amazing component development in years - 
Centralab's famous PRINTED ELECTRONIC CIRCUITS 
provide simpler, REALLY FAST guaranteed servicing 

YOU'VE heard about them for years - maybe 
you've seen them in sets you've repaired - now 

you can get them right through your Centralab jobber 
... PRINTED ELECTRONIC CIRCUITS! 

Pioneered and made by Centralab, the first name 
in electronic ceramics, you'll find that Printed Elec- 

tronic Circuits save you time, space and weight, save 

you "customer grief" ... save you soldering. 

What are they? They're resistor -capacitor combi- 

nations, complete circuits, parts of circuits - actually 
printed and fired to tiny ceramic wafers and brought 

out to convenient external leads. 

You'll find they can save you up to 75% of your 
usual soldered connections - and provide unsur- 
passed electronic performance ... plus the kind of 
permanence that enables you to confidently guarantee 
your work. 

Get your Centralab's P.E.C. replacement data (by 

part numbers) at once ... see your jobber or use the 

coupon below. And remember -if it isn't a Centralab 
it isn't an original printed electronic circuit. 

7 > ME t............ ...................................»..1U1:-.-.ME 

Name 

CENTRALAB DIVISION OF GLOBE -UNION INC., 910. East Keefe Avenue, Milwaukee 1, Wisconsin 

Enclosed - 25 cents for TV Control Guide including Replacement data on Printed Circuits. 

Send Free Centralab Catalog No. 27. 

Company Name 

Address 

E Please! 
Your Distributor's Name 

II i Address -- - - - - -- - - - - - -- 

City _ Zone State Ó 
City Zone State 

iii ._______t__.___ mmmmmmmmmm mmmmussmummummmom mutms 

ELECTRONIC CIRCUITS NOW AVAILABLE TO YOU 

Pentode couplates can easily replace 6 
components normally found in audio cir- 
cuits. Think of it only 6 soldered connec- 
tions instead of 12! 

October, 1950 

P.E.C. Vertical Integrator plates - widely 
used in television vertical integrator net- 
works. They are a "must" for the up-to- 
the-minute TV Service Engineer. 

Audet - Furnishes values of all compo- 
nents generally comprising output stage of 
AC -DC receivers. If there's trouble - re- 
place the entire old audio -detector stage 
with an AUDET! 
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MIKES AND PHONES THAT ARE "CRYSTAL CLEAR" 

HAND OR DESK 

MICROPHONE 
(BA -116) 

Rugged dependability and 
uniform frequency response. 
Unbeaten in its price range 
for PA, home, institutional 
and industrial use. Use in 
hand or on desk without need 
of stand. But also equipped 
for use with standard 5/8" 
27 thread stand. Brown metal- 
lic finish, 8' cable. List, $14.75. 

"VIBROMIKE" (VM -1)` 

Miniature contact -type micro- 
phone with unusually wide 
frequency response. 7/8" x /" 
x /8 ". Output volume from 
.05 to .1 volt or higher. Com- 
plete with mounting clamp 
and 25' cable. List, $19.50. 

NEW MICROPHONE (BA -109) 

FOR PA, HOME AND AMATEUR 

A beautiful new microphone for applications 
that require natural reproduction of both 
music and voices. Uses an advanced develop- 
ment of the "Acousticel" cartridge pio- 
neered by Brush. Pickup pattern non - 
directional in the horizontal plane. Essentially 
flat frequency response from 40 to 10,000 
cps. Designed for use with /8" 27 thread 
stand. Finished in maroon plastic and brushed 
chromium List, S22.50. 

GENERAL PURPOSE 
MICROPHONE (BA -106) 

Using the exclusive "Acous- 
ticel" cartridge. Vibration, 
shock, low frequency wind 
noise or humidity do not 
affect the high fidelity. Excel- 
lent for general use. Output 
level Minus 50 db. below 1 

volt /bar . , . . List, $19.75. 

LAPEL MIKE '(81.-2) 

Virtually flat response. Small 
and rugged. Can be used as 
hand or instrument mike, as 
well as lapel. 11/2" x 21/4". 
Complete with 25' cable. 
List S25.00. 

High fidelity 
Model "A -1 ", $18.00 

4u -caw let e 
Brush products are distributed all over U. S. A. 
If your own radio parts jobber does not have 

it, write to us and we will send you 
name of nearest jobber. 

14 

Model "A" Model "A" 
general purpose, $12.00 single phone, $6.45 

Model "A" 
lorgnette phone, $9.75 

"BA-303" 
Hushatone 

$9.75 

THE BRUSH DEVELOPMENT COMPANY 
3405 Perkins Avenue Cleveland 14, Ohio 
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MALLORY. 
iftgvI5 tO1a 

SERVICE 
EHCY 
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Atti iA7t%* 

AIA !iQ {IA RADIO 4118 

P. A. 01 Ak1.iWRY 
!k VA., INC. ywbiAi.ara\if 
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'lie 2nd Edition 
11 allory Television 

Service Encyclopedia 

Here's 
What You Get! 

Data on correct replace- 
ment parts. 

Tube complements and 
numbers. 

Servicing hints. 

Circuit information: 

IF peaks. 

Installation notes. 

References to Rider, 
with volume and page 
numbers. 

Complete TV Listings 

Including 
All Current AM -FM Radios 

This new, bigger, 2nd Edition of the already popular Mallory Television Encyclopedia contains 

all the TV listings from the 1st Edition ... plus a complete list of TV sets produced since 

that time ... plus an up -to -date supplement for the 6th Edition of the Mallory Radio 

Service Encyclopedia. 

This handy, authoritative reference book is written for you ... in your language. The total of 

more than 175 pages includes over 400 TV sets, almost 2,000 AM -FM Radio sets, and more 

than 950 drawings and diagrams ... in addition to sectional introductions and installation notes. 

No other book gives you all this information. See your 
Mallory distributor right away ... ask him to reserve 
your copy. The supply is limited. The price is $1.50. 

The Service Technician's Standard Replacement Authority! 
__. 

P.R. MALLORY 8 CO., Inc. CAPACITORS . . . CONTROLS ï ï : vIBRATORS' 

AL LO R 
,,BITCHES 

RAPACK. POWER SUPPLIRESTIFR TER 

*Reg. U.S. Pal. Off 

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

October, 1950 1 +3 
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* - 
Qua -ms e E 

CAPACITORS 

TELE-CIRCUITS! 

ARE 

THE9MASCOMPLETE 

DISC CERAMIC LINE 

DEVELOPED especially for 
the television industry, 

Sprague Cera -mite Capaci- 
tors fill the bill for the alert 
service technician! 

Temperature-compen - 
sating, general -use, and 
high -K bypass types fit 
every type of circuit appli- 
cation. The low self- induc- 
tance feature of the flat plate 
with uni- directional lead de- 
sign gives better high fre- 
quency performance than 
the older tubular ceramics 
which they replace. And 
they're ideal as mica capa- 
citor replacements, too! 

Tiny and dependable, 
every Cera -mite is rated at 
1000 volts test, 500 wvdc, 
and for operation at 185 °F. 

Cera -mites are clearly 
stamped with capacitance - 
no confusing color coding. 

Stock up at your Sprague 
distributor without delay! 
Write for Cera -mite Bulletin 

* Trademark 

SPRAGUE 
PRODUCTS COmPAl1Y 
DISTEIRUTORS' DIVISION OF THE SPRAGUE ELECTRIC COMPANY 

51 MARSHALL ST., NORTH ADAMS, MASS. 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

THE KOREAN CRISIS AND 
COLOR TV found themselves com- 
mon targets of seething Congressional 
comments as the race to set standards 
reached its final stages toward the 
closing weeks of summer. With ru- 
mors, indicating that the Asiatic situ- 
ation and our heavy defense plans 
might stifle a color decision, whistling 
through practically every office in the 
Capitol, legislators concerned with 
communications activities became 
quite concerned. Someone had to con- 
firm or deny these whispers, it was 
felt. And someone did, in a blunt de- 
cisive way, Senator Edwin C. Johnson. 
As chairman of the all- powerful Sen- 
ate Interstate and Foreign Commerce 
Committee, who sparked the color 
hearings, it was believed that his re- 
marks would tell the story. The story 
was told in an acid letter to FCC 
Headman Wayne Coy, which blasted 
the whisperers, denouncing them as ... "busy -body scandal mongers." 

Describing the employment of the 
current crisis as an alibi for delay by 
the detractors of color television and 
a frantic move, the Senator declared 
that such thinking shows . . . "how 
desperate they (rumorists) are for 
any excuse for procrastination, defer- 
ment, or weasley worded proposed 
findings which have the deadly effect 
of delay itself." The Senator then 
added in this letter, which incidentally 
was believed to be so important that 
it was entered in the Congressional 
Record, that ... "it is wholly unreal- 
istic for these selfish interests to seize 
upon the war needs as an excuse; it 
indicates an utter lack of appreciation 
of the important part played by elec- 
tronics in modern war." 

In the Senator's opinion, the . . . 

"immediate commercial utilization of 
color television would be of vast aid 
to the defense effort in testing engine 
flame colors, observations of guided 
missiles, surveill ance of various 
atomic processes, and in a number of 
other still secret processes and devel- 
opments. Whether or not the Korean 
conflict, or even a major expansion of 
it, would seriously affect production in 
the electronics industry is beside the 
point." 

Declaring that Korea was not part 
of the testimony, the fiery statesman 
said that .... "even if it were hon- 
estly believed that a decision for im- 

EDITOR'S NOTE: Just as we go to press 
we received word from Washington that 
the FCC has given "temporary approval" 
to the CBS color television system. Final 
decision will not be made until Decem- 
ber 5th when RCA, CT! and others will 
be asked to submit any additional testi- 
mony which will convince the Commission that standards for CBS should be delayed 
or standards for other systems set up. 

mediate utilization of color could not 
be put into effect, because of the war, 
the Commission has no duty or respon- 
sibility or even right to use such an 
anticipated development as a prop for 
no decision now, or for a proposed or 
tentative decision, or for anything 
other than a clear -cut definitive deci- 
sion based on the record before it." 

Referring to letters sent to the FCC 
by the proponents of color, urging a 
prompt color decision, the Senator 
stated that these letters . "prove 
conclusively, once and for all, that the 
selfish interests conspiring for delays 
are not the pioneers who have fought 
the hard battle in the laboratory and 
expended millions of dollars to make 
this amazing recreational and educa- 
tional development available to the 
American people." 

Banging into the whisperers, the 
Senator added that these ... "busy- 
body scandal mongers ... ignore the 
nine months of tedious, detailed, and 
searching hearings only recently com- 
pleted, the most intensive ever held by 
an administrative agency. They for- 
get the time and money spent by CTI, 
RCA, and CBS in presenting their 
cases. Any further delay will place us 
far behind the rest of the world in this 
potentially phenomenal improvement 
of the television art." 

Soon after this stinging note reached 
the Commission's office, Chairman Coy 
declared that the FCC did not intend 
to delay its color decision because of 
world problems. The chairman of the 
board of RCA, General Sarnoff, also 
rebuked those who had been waging a 
delay war, in a letter to the Commis- 
sion, stating that ... "On behalf of 
RCA and NBC, we wish to reiterate 
that we have not and do not favor any 
delay in the establishment by the FCC 
of commercial standards for color tele- 
vision... . 

CBS's prexy, Frank Stanton, also 
forwarded a strong note criticizing de- 
lay movers to the seven guardians of 
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NOW... in all G -E Variable Reluctance Cartridges... at no extra cost! 

ATON" 
STYLUS 

An Exciting 
New Discovery in 

High Fidelity Reproduction! 

THERE'S terrific sales appeal -as well as lis- 

tening pleasure -in this revolutionary 
General Electric Stylus! Like a baton in the 
hands of a skilled symphony conductor, it brings 
out the full tonal quality of recorded music as 

you've never heard it before! 

Its feather -light tip, on the end of a dual -twist 
cantilever arm, follows every curve and dip of 
the record groove with a compliance so delicate 
it picks up frequencies through 10,000 cycles 
per second! The blasting, buzz, and hum so 

annoying in most record reproduction are virtu- 
ally wiped out. Above all - the tone fidelity of 
the Baton Stylus is unsurpassed by any other 
commercially available unit! Equipped with 
diamond or sapphire tip, it fits any G -E replace- 
able stylus cartridge. 

HOW COMPLIANT CAN A NEEDLE BE? 

SINGLE -TWIST 
STYLUS 

Until the development of the 
Baton Stylus, this model afforded 
unsurpassed fidelity. The single - 
twist arm and single damping 
block were designed fora track- 
ing pressure of 21 grams. It 

was recognized, however, that 
lighter pressure would lengthen 
both record life and stylus life. 

BATON 
STYLUS 

Bending and twisting to every 
undulation of the record groove, 
this stylus reproduces each tone 
value with amazing clarity. 
Tracks at 6 grams -thus provid- 
ing the maximum degree of 
compliance that may be used 
successfully with commercially 
available tone arms. Double 
damping blocks filter out super- 
fluous vibrations. 

OCG Gll/%l 2CL pea clJyCGnee ?/ì2 

Dealers and Servicemen! 
There's a big market for the Baton Stylus 
among present users of General Electric car- 
tridges. Hi -fi fans and record enthusiasts 
everywhere will want this sensational new 
model in their phonograph tone arms. Be 
sure you get your share of this business ... 
the coupon below can open the door to new 
customers, new sales, new profits. 

General Electric Company, Section 9100 
Electronics Park, Syracuse, New York 

Send me FREE folder on the new Baton Stylus. 

I NAME I 

I ADDRESS I 
GENERAL 06 ELECTRIC "T__ 

EMI 
__J 
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AstaticTV and FM Boosters 
Models BT-1 and BT-2 

Astat c raised tremendously 
the level of improved TV reception 
through pre -amplification of signal, 
when it developed its famous de- 
luxe model AT -1 Booster with ex- 
clusive variable gain control and 
dual tuning. Now Astatic brings 
another great advancement to the 
progress of TV enjoyment - with 
two low -cost boosters that equal, to 

all practical purposes, the primary 
function of the highest priced units. 
Never before has so much quality 
been incorporated in a booster to 
sell at so low a price. Why not get 
the complete details? Write today. 

Booster Model 

2f 

BT.2 

List Price $32.50 

L8 

Booster Model BT -1 

List Price $29.95 

Only ASTATIC offers 
as complete a choice of 
BOOSTER MODELS 

Increasing numbers of TV set 
owners will still want the 
finest Booster that money can 
buy - and that means Astat- 
ic's deluxe Models AT -1 and 
AT -1B, with rich furniture fin- 
ish mahogany or blond wood 
cabinet, exclusive and vari- 
able gain control, dual tuning 
and powerful four -tube 
operation. 

Booster 
Model AT -I 
List Price 
$49.50 

LOOK AT THE AMAZING 
QUALITY FEATURES IN 
THESE LOW- PRICED 

BOOSTERS 
1 Employ Mallory Inductuner for 

continuous variable tuning. 
2 High gain, very uniform on both 

high and low channels. 
3 Simplified controls -single tun- 

ing knob with continuous tuning 
through both TV and FM bands. 

4 Band width adequate over entire 
range. 

5 Low noise design and 
construction. 

6 No shock hazard to user. 
7 Off -on switch for easily cutting 

in and out of circuit. 
8 Selenium rectifier. 
9 Use single 6AK5 Tube. 

10 Provide for either 72 ohm or 300 
ohm impedance input and output. 

11 Model BT -2 has handsome, dark 
brown plastic cabinet. 

12 Model BT -1 has metal cabinet in 
rich mahogany woodgrain finish. 

13 Large dial face is easy to see 
in tuning. 

14 Model BT -2 has recessed pilot 
light to show when booster is on. 

CORPORATION 
C O N N E A U T, 0141 O 

"NADA uN.m,N (roronoN,OO,.+Fro 

the ether, declaring that ... "I would 
like to underscore what the record 
already makes clear, that Columbia 
has always wanted and now wants a 
prompt and definitive decision adopt- 
ing a system of color television and 
fixing full commercial standards there- 
for. We are not . and never have been 
in favor of any deferment whatever of 
a definitive color decision." 

While in the Senator's caustic bar- 
rage of words, industry was praised 
for its efforts in the color push, the 
singular effort, of which many believe 
the admirer of color was particularly 
proud, was the Condon report, which 
appeared shortly before the historic 
letter was framed. It was this report 
which in its semi -official status indi- 
cated that color TV was now pos- 
sible, and thus bolstered the Congres- 
sional leader's views. As stated in 
our report last month, the Condon 
Committee edict declared that the 
CBS field sequential system had 
reached a satisfactory state as to 
color fidelity, but was not likely to 
improve substantially, while the RCA 
system can be expected to improve, 
and the CTI, which was less fully de- 
veloped, has . . . "somewhat greater 
possibility of future improvement." 

The Condon report was met with 
mixed reactions by 'the proponents, 
particularly CBS and RCA, with CBS' 
vice -president, Adrian Murphy, high- 
ly critical of several sections of 
the review. According to Murphy, 
the report ... "by dealing primarily 
with theoretical ultimate perform- 
ances, which may or may not be 
achievable to some extent, obscures 

.the comparative readiness of the re- 
spective systems to render satisfac- 
tory commercial service in the home 
on both local and network basis. . 

Moreover we feel that some confusion 
on this score results from . . . the 
opinions on .. . potentialities and fu- 
ture improvements. . . . The para -. 
graphs referred to on the one hand do 
not explicitly cope with relative readi- 
ness, and on the other hand they seem 
to indicate, by implication, that a sys- 
tem has an advantage because it has 
more difficulties yet to overcome. This 
seems tantamount to implying that in 
the 100 -yard dash a 15- second man is 
more promising than a 10- second man 
because the former has greater 'op- 
portunity for improvement.' " 

From RCA's lab division chief, Dr. 
C. B. Jolliffe, came the comment that 
the committee had gone ... "out of its 
way to be fair" . . . and that the 
group was .. . "entitled to great cred- 
it for its brilliant job in presenting a 
clear, constructive analysis." There 
appeared to be one section of the re- 
port of which Dr. Jolliffe was some- 
what critical, and that covered the 
commentary on the disc. The Condon 
group had cited the advantages of the 
filter, but according to Dr. Jolliffe, 
omitted the disadvantages. On this 
point, he declared that . . . "If disc 
apparatus is to aid CBS in the cate- 
gories of color fidelity, registration, 

(Continued on page 145) 
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WORK- 

COILS 

for 

Il. f. ll[ATING 

Fig. 1. Split type work -coil in load- 
ing position with crankshaft in place. 

By R. A. WHITEMAN 
Consulting Engineer. Chicago 

Theoretical analysis and practical experimentation are combined 
to obtain the optimum design for induction heating work- coils. 

r HE application of induction heat- 
ing to surface hardening, brazing, 

- melting and annealing of metals 
requires suitably- designed work -coils in 
order to concentrate the heating effect 
to specific regions of the materials. To 
heat a metallic object by the induction 
method, it is placed in the vicinity of 
the work -coil and strong electric cur- 
rents are induced in the object, thereby 
generating heat without contact. The 
distribution of the induced currents, 
and likewise the heat generated, depend 
upon the geometrical configuration of 
the work as well as the work -coil con- 
ductors. A detailed discussion of the 
advantages and disadvantages of differ- 
ent work -coil configurations will be in- 
cluded in this article. 

There are two methods of approach 
to the study of the performance of a 
coil as a work -coil in induction heating. 
One is the electric- circuit concept as 
applied to the coil. This concept in- 
cludes the lump electrical parameters 
as resistance and reactance and enables 
performance measurements to be made 
with the aid of a Q- meter. The other 
method, which is more academic in 
nature, considers the magnetic field 
in the vicinity of the work -coil as well 

OCTOBER, 1950 

as the power equations applied to the 
metallic load. This method provides a 
means of visualizing and computing the 
effects of changing the work -coil shape 
on the magnetic field as well as the 
coupling efficiency with the load. These 
two methods will be studied and their 
respective advantages applied to a num- 
ber of applications. 

The electric- circuit concept as ap- 
plied to the study of the performance 
of a work -coil and conductive load is 
best understood by considering the 
schematic representation as shown in 
Fig. 2. 

The work -coil, as illustrated in Fig. 
2, has an inductance Lc, a resistance 
R, and is supplied by a voltage E, 
generated directly by a vacuum -tube 

Fig. 2. Equivalent circuit of work -coil 
and conductive load showing work -coil 
current and work current electrically 
separated but magnetically coupled. 

M 

E N G I N E E R I N G D E P T. 

oscillator or the secondary of a current 
transformer. The piece of metal or the 
work to be heated may be represented 
electrically as in Fig 2 by a resistance 
R,, in series with an inductance L.,. 
The mutual inductance between the 
work and the work -coil is indicated by 
M. The circuit equations for the work - 
coil and the work are: 
(R, -{- jwL,) I, jcoMI, - E, . (1) 
jcuMI,+(R +jwL) I =0. (2) 
f is the frequency in cycles per sec- 
ond and the inductances are in henrys. 
To obtain the input impedance to the 
loaded work -coil, these two equations 
are solved for the ratio of E, to 1, or 
E, /I,. This ratio expressed algebrai- 
cally is: 

Z,= R, I 

(6)M)2R 
( r R 2-I- wL ) 2 

ja, 
L 

L, - (`'M)2L- 
2 R - (L) J 

(3). 

This equation shows that the effec- 
tive input resistance to the loaded work - 
coil is increased by the presence of the 
metallic load while the effective induct- 
ance has decreased. 

For convenience of test measurement, 
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Fig. 3. Spiral -type work -coils for brazing suction fittings into compressor housings. 

LARGE LEAKAGE 
REACTANCE\ 

(A) 

SMALL ¡ 
rREACTANCE 

1 

l 
l d 

(8) 

Fig. 4. (A) Poor arrangement of six work - 
coils in series. Leakage reactance is 
high, yielding low coupling efficiency. 
(B) Better arrangement with low leakage 
reactance and high coupling efficiency. 

let coLw /R,e be the Q of the work or Q,,. 
Then the increase in the effective re- 
sistance due to the metallic load is: 

M Q2 
R` L, I 

2 

R,,, . . (4) 

which will provide a method of evaluat- 
ing the efficiency of the work -coil and 
work. The efficiency of the circuit illus- 
trated in Fig. 2 is defined as the ratio 
of the power transferred to the load 

Fig. 5. Variation of coupling efficiency 
with parameter K showing a high 
efficiency for K greater than four. 
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to the total power supplied to the ter- 
minals of the circuit. This ratio is: 

A Ro 
R, + A R< (5) 

and by substituting Eqt. (4) in (5) 
and assuming that Q. is at least equal 
to or greater than 4, the efficiency 
formula reduces to: 

(M 2R,a 
, L, R, 

(6) n - 
'WV Ra 

1 +(L.I Ro 

In order to facilitate the study of 
the general shape of the curve ex- 
pressed by Eqt. (6), let the funda- 
mental parameter K be equal to (M /L.,) 2 

(R./Ro), and then the efficiency equa- 
tion becomes: 

K 
1-{-K (7) 

This equation is plotted as a curve in 
Fig. 5 with the efficiency n plotted along 
the ordinate and K along the abscissa. 

To illustrate the functional relations 
of the above circuit equations in a quan- 
titative manner, consider the measure- 
ments and calculations made on a 

Fig. 6. Efficiency curve with reactance 
and resistance vs. frequency for a 
work -coil loaded with magnetic steel. 
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FREQUENCY IN MEGACYCLES 
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typical multi -turn work -coil closely 
coupled to a magnetic steel load. With 
the aid of a Q -meter operating at a 
frequency of one -half megacycle, the 
inductive reactance of the loaded coil 
was found to be 1.4 ohms and the cor- 
responding effective resistance was .89 
ohms. At one megacycle, the inductive 
reactance was measured as 2.85 ohms 
and the effective resistance was 1.18 
ohms. A graph of these and other mea- 
surements together with the calculated 
work -coil efficiency is shown in Fig. 6. 
This example illustrates the application 
of the electric- circuit concept to the 
study of the performance of a typical 
work -coil. 

A tremendous amount of design and 
experimental time applied to adjusting 
a work -coil can be saved by first 
evaluating the desired Q for the oscil- 
lator tank -circuit and then measuring 
the loaded tank -inductance with a Q- 
meter. This may be done with a reason- 
able degree of accuracy by using the 
formula: 
Q =wCRL (8) 
where RL is the load impedance of the 
tank circuit and C is the tank capac- 
itance. By disconnecting the inductance 
of the tank circuit from the tank capac- 
itance, the tank inductance with work - 
coil and load are ready for Q -meter 
measurements. If the measured Q is 
greater than the computed value, the 
load impedance of the loaded work -coil 
is too high for the particular high - 
frequency voltage available and the 
power converted to heat in the load 
will be less than required. Likewise, if 
the measured Q is less than the com- 
puted value, the impedance of the work - 
coil will be too low and considerably 
more power will be absorbed by the 
load than desired. The numerical value 
of the Q of this circuit may be de- 
creased or increased as desired, by 
either of several adjustments or by 
taking advantage of all of them. These 
adjustments consist of increasing or 
decreasing the coefficient of coupling 
with the load, changing the number of 
turns of the work -coil and as a last 
resort changing the capacitance of the 
tank circuit which will also change the 
frequency of operation. The effects of 
these adjustments are quickly and 
easily observed with the aid of a Q- 
meter, thereby simplifying the proce- 
dure of work -coil design. 

One very important method of in- 
creasing the coefficient of coupling be- 
tween a work -coil and the work is that 
of reducing the leakage inductive re- 
actance. This will, of course, reduce 
the Q of the tank circuit as well as the 
reactive circulating current. A reduc- 
tion of the leakage inductive reactance 
can be accomplished by decreasing un- 
necessary areas enclosed by the leads 
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and other conductors of the work -coil. 
An example of a poorly arranged coil 
consisting of a group of 6 work -coils 
in series is shown in Fig. 4A. A much 
better arrangement of the conductors 
with less enclosed area is shown in Fig. 
4B and as a result of this geometry, 
there is less leakage inductive react- 
ance. An application of this type of 
series connection is shown in Fig. 8 

and illustrates very well how the leak- 
age- inductive reactance can be reduced 
to a very small value. 

Another important factor that must 
be kept in mind when attempting to 
increase the coefficient of coupling is 
the cross -sectional shape of the work - 
coil conductor. If the cross -section of 
the conductor is circular and the cou- 
pling coefficient is not sufficient, it is 
possible to increase the coefficient by a 
few per -cent by using a conductor with 
an elliptical cross- section. The major 
axis of the ellipse should be perpendic- 
ular to the work surface. In fact the 
use of conductors with an elliptical 
cross -section will produce such a highly 
concentrated magnetic field that the 
temperature pattern will be extremely 
non -uniform. 

Of all the various shapes and types 
of work -coils used for induction heat- 
ing, the conduction material used in 
many applications is generally 3/16" 
or 1/4" diameter copper tubing. The 
cooling of tubing type work -coils may 
be accomplished by passing water 
through the coil. It is interesting to 
note that this type of work -coil may 
be used as an internal or external coil 
for heating purposes. An arrangement 
of a typical coil for internal work is 
shown in Fig. 7A while a coil used 
for external work is shown in Fig. 7B. 

There are applications of induction 
heating where a tubular work -coil can 
not be used because of the geometrical 
shape of the work. Any work to be heat 
treated that cannot pass through a 
tubular work -coil can be enclosed by 
a two -piece or split -type work -coil. 
This particular application is well illus- 
trated by the split -type coil shown in 
the photograph of Fig. 1. 

In this analysis of work -coils thus 
far, no consideration of the depth of 

Fig. 7. (A) Constructional layout for 
an internal work -coil showing how 
to arrange coil leads close together. 
(B) Arrangement for external work - 
coil showing a constant pitch helix. 
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Fig. 8. Arrangement of six work -coils in series with small leakage reactance. 

penetration of the induced currents into 
the work has been made. It is impor- 
tant to note that the induced -current 
density is dependent upon the radius 
of curvature of the heated surface and 
that on a convex surface the depth of 
penetration will be greater and on a 
concave one less than (C /2ir)Vp /µf. 
This means that the induced- current 
density will be less at the tooth points 
than in the tooth spaces of a cam as 
well as a gear. Since the heat generated 
is proportional to the square of the 
induced -current density, less heat will 
be developed at the convex than at the 
concave surfaces. 

This non -uniform distribution of the 
heat developed may be compensated 
somewhat by increasing the frequency 
of operation. The net effect is to de- 
crease the depth of penetration and 
depend upon heat conduction to equalize 
the temperatures. If the shape of the 
work is such that the concave surface 
is adjacent to a large mass of metal, 
the heat developed will be conducted 
rapidly away from the concave surface 
and also compensate for the higher 
heat intensity. 

Furthermore, it is important to em- 
phasize that when the depth of pene- 
tration of the induced currents in the 
work is much less than the over -all 
dimensions, then neither the resistivity 
p nor the permeability of the mate- 
rials will affect the distribution of 
peripheral density of the induced cur- 
rents. The distribution of the magnetic 
field strength under such conditions 
will be about the same for both steel 
and copper. The values of p and p. will 
affect only the depth of penetration and 
the actual amount of heat generated 
by induced currents in the surface lay- 
ers of the metal. 

E N G I N E E R I N G D E P T. 

2s -. 

Fig. 9. A current -carrying conductor 
above a sheet of conducting material. 

Although it is customary to think 
of a tubular coil in the shape of a 
helix to have a constant pitch, it has 
been advisable and in some applications 
necessary to use a variable pitch coil. 
It is erroneously believed by some, that 
the depth of penetration depends upon 
the pitch of the work -coil, but the depth 
of penetration is actually given by the 
formula (C /27) ,/p /µf. The magnetic 
field intensity does depend upon the 
pitch of the helix and consequently de- 
termines the power developed in the 
surface layer extending to the depth 
of penetration. As the pitch of the coil 
is decreased and the magnetic field 
intensity increased, the power will in- 

Fig. 10. Current -carrying circuit 
C. illustrating Ampere's law. 
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Fig. 11. Magnetic field intensity 
in a conducting sheet due to a 
single current carrying conductor. 
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Fig. 13. Coupling efficiency of a 
conductor over a conducting sheet 
of material for two values of 1.4.ado. 

crease and the temperature will rise 
more rapidly to its required point, but 
the depth of penetration remains the 
same. Of course, if the power is de- 
veloped for the same period of time, 
the heat energy will extend beyond the 
depth of penetration due only to con- 
duction. 

It is because of heat conduction that 
the depth of heat treatment is greater 
on a surface closer to the turns of a 
work -coil. An off- center piece of metal 
within a work -coil will have more 
power developed per square inch of 
surface but the depth of penetration 
is the same. A practical approach to 
compensate for this variation in manu- 
facturing processes is to rotate the 
load slowly at approximately 60 r.p.m. 
The motion of the work will distribute 
the higher and lower intensities of 

Fig. 14. (A) Two, and (B) three 
current- carrying conductors above 
a sheet of conducting material. 
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Fig. 12. Magnetic field intensity 
in a conducting sheet of material 
under a three -conductor work -coil. 

power over the entire heated area 
periodically so that the net result is 
a fairly uniform heat treatment in- 
stead of a non -uniform heating effect. 

The problem of obtaining a satis- 
factory efficiency and performance of 
a work -coil is not too difficult to solve 
by the trial and error method when 
the coil is a simple helix; however, for 
a great many applications a special 
coil shape is necessary and an under- 
standing of the performance of a num- 
ber of basic shapes is of great value. 

To make this study of basic coil 
shapes as systematic as possible, it 
is advisable to introduce the second 
method of analyzing the efficiency and 
performance of work -coils. Since this 
method requires calculations which are 
different in detail for different coil 
shapes, a general method of calculat- 
ing the coupling efficiency of an elec- 
tromagnetic configuration will be pre- 
sented. This general method is based 
upon a formula known as Ampere's 
law and is expressed algebraically as: 

f H= I dl X p 
(9) 

c p' 

where these quantities are shown in 
Fig. 10 and represent the magnetic 
intensity vector H at a point P due 
to the electric circuit C. Point P is a 
distance p from the differential circuit 
element dl which in turn is carrying 
an electric current I. The integration 
is to extend over the entire electric 
circuit C. It is also necessary to note 
that the product indicated in Eqt. (9) 
is the Gibbs' vector product. Since the 
current density J is numerically equal 
to the magnetic field intensity vector 
H, Eqt. (9) may be substituted for J 
in the following equation which ex- 
presses the power developed in the 
work load. This equation is: 

+00 
Pw = w S,c f -oo wz dx (10) 

o 

where a,0 is the conductivity of the 
work load and S. the depth of pene- 
tration. Likewise, the power dissipated 
in the work coil is 

1 +oo 

P` = o1 Sc Jo' dx . . . (11) 

where the corresponding quantities are 
for the work -coil instead of the work 
load. Of course, the evaluation of the 
integrals (10) and (11) is not accom- 
plished in a simple manner unless the 
electromagnetic configuration is fairly 
simple. The evaluation of (10) and 
(11) will be given for a few basic 
arrangements so that the coupling effi- 
ciency 37, already expressed in Eqt. (7), 
can be computed with the aid of : 

P. 
n 

Pw 
(12) 

In order to evaluate the equations 
expressed by (10), (11) and (12), it 
is first necessary to find the magnetic 
intensity vector H with the aid of 
Eqt. (9). This cannot be done with 
the formula as it is expressed by (9) 
because the method of notation is not 
dependent upon the coordinate system 
used for solving the problem. This dif- 
ficulty may be overcome in two steps 
by first using rectangular coordinates 
and then transforming to the most 
convenient coordinate system for the 
particular problem under consideration. 
For the rectangular coordinate system, 
let: 

r =xi+y j+zk (13) 

dl= dXi+dYj+dZk. (14) 

P = (x - X) i + (y -Y) j + 
(z - Z) k (15) 

By substituting equations (14) -d 
(15) in (9) , the three mutually per- 
pendicular components of H are ob- 
tained. Since the integration of (9) 
is performed along a curve in space, 
the coordinates X, Y and Z can be 
expressed in terms of a single param- 
eter m, and thereby reduce Eqt. (9) to 
the forms: 

HX = % f,l (m) dm (16) 
,/ mo 

Hy = J f2 (m) dm 
mo 

(17) 

mi 
Hz= f3 (m) dm (18) 

ma 

As a basic arrangement and a first 
approximation to a single turn coil 
around a large diameter load, consider 

(Continued on page 28A) 

Fig. 15. Magnetic field intensity 
in a conducting sheet of material 
under a two -conductor work -coil. 
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An AMPLIFILII for 
MAGNETIC 

OSCILLOGIIAP11S 

By C. J. TIRE' 
Engineering Laboratories 

Westinghouse Electric Corp. 

jUT FOR ONE major limitation - low input impedance - the 
magnetic oscillograph would 

have a much wider field of application. 
It could, for example, be used to record 
voltages appearing at potential taps of 
condenser bushings, a use for which it 
is ideally suited, but for its one draw- 
back. The advent of a new amplifier, 
which offers the necessary high imped- 
ance input, will undoubtedly extend the 
utility of the already useful magnetic 
oscillograph. 

By the use of this amplifier the field 
of the magnetic oscillograph is extended 
to include many measurement problems 
confronting utility and industrial engi- 
neers. In addition to the application 
mentioned above, utility engineers could 
use the oscillograph for such thing as 
recording voltages at the potential taps 
of carrier -current coupling devices; en- 
gineers in industry can find a multitude 
of new uses, such as in recording the 
operation of electronic devices. 

The magnetic oscillograph is prima- 
rily a recording device. It can make 
multiple, simultaneous records, and is 
well adapted to measurements of tran- 
sient phenomena. The frequency re- 
sponse of the magnetic oscillograph ex- 
tends from d.c. to several thousand 
cycles per second, which range is ade- 
quate for many important measure- 
ments. 

Without modifying any of these de- 
sirable characteristics, the new ampli- 
fier, which has an input impedance of 
10 megohms, removes the impedance 
limitation. This condition permits the 
use of the oscillograph with various 
forms of capacitance voltage dividers, 
as well as making possible a perform- 
ance record of electronic control sys- 
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Top view of amplifier showing 
the coaxial relays (lower left) 
and the batteries in place. 

Design of a 3 -stage transformerless amplifier having 
a high impedance input and a low impedance output. 

tems and servomechanisms, with no 
more burden on the circuits than would 
be imposed by a vacuum -tube voltmeter. 

The new amplifier has three stages 
(see Fig. 1A). The input and output 
stages are cathode coupled to give high 
input and low output impedances, and 
the second stage is plate coupled to pro- 
vide voltage gain. Twin triodes are used 
throughout. The double input is so ar- 
ranged that the difference of two volt- 
ages that are above ground potential 
can be measured, with the amplifier 
chassis and power supply grounded. 

A separate amplifier is required for 

each oscillograph element. Within the 
frequency range of the oscillograph, 
the amplifier distortion, including phase 
shift, is negligible. The over -all sensi- 
tivity of the amplifier -oscillograph com- 
bination depends in part, of course, on 
the oscillograph sensitivity. With a 
high- frequency- response element, the 
sensitivity is about three volts per inch; 
with a high- sensitivity element, it is 
about 0.06 volt per inch. 

Because most tests in which the am- 
plifier is used are staged, or are of such 
a nature that the device is self- calibrat- 

(Continued on page 25A) 
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Fig. 1. (A) Complete circuit of the 
amplifier. Input and output stages are 
cathode coupled. (B) A circuit for measur- 
ing the voltage across a circuit breaker. 
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The 

MONOFOIIM[II 

By 
ALLEN C. MUNSTER 

Research Div., Phi1c6 Corp. 

Any desired single -valued transfer 
characteristic may be obtained to an 
accuracy of I % with the monoformer. 

\HE MONOFORMER is an elec- 
tronic cam. By all- electronic meth- 

- - ods it can provide any desired 
single -valued transfer characteristic. 
Voltage and impedance levels employed 
are those common to electronic systems, 
and power requirements are small. The 
monoformer employs a small electro- 
static cathode -ray tube containing a 
target plate carrying the desired trans- 
fer characteristic, and a simple feed- 
back network. For many applications 
the feedback network contains no com- 
ponents other than a single resistor. 

With regard to accuracy and response 
time the monoformer compares favor- 
ably with electromechanical devices used 
to develop nonlinear relationships. The 
monoformer has excellent transient re- 
sponse, reaching its final output within 
3 microseconds after a step of input 
voltage is applied. The transfer func- 
tion is accurate to within one per -cent. 
Repeatability is substantially unaffected 
by tube aging and the like. 

Method of Operation 
The various components of the mono- 

former are shown in Fig. 4. The gun 
structure of the monoformer tube is con- 
ventional. An additional anode is in- 
cluded to collect secondary electrons 
from the target plate used to replace 
the phosphor. This target plate consists 
of an aluminum disk printed with car- 
bon ink. As shown in Fig. 3, the desired 
law of the monoformer forms the bound- 
ary between the uncoated and carbon - 
coated areas of the target disk. 

The monoformer shown in Fig. 4 op- 
erates by servoing the electron beam to 
the boundary between the aluminum 
and carbon areas of the target plate. 
Aluminum and carbon have different 
secondary emission ratios. Consequently 
the target current is a function of the 
material struck by the electron beam. A 
voltage determined by this target cur- 
rent is fed back to one set of deflection 
electrodes in such a sense that the elec- 
tron beam is caused to move to the 
boundary separating the coated and 
uncoated areas. 

If the boundary between the two 
areas is y = F(x), y signals may be 
obtained from the deflection electrodes 

Fig. 2. Block diagram of a polynomial generator. 
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Fig. 1. Typical monoformer 
tubes. The transfer characteristics 
may be seen on the aluminum 
discs at the ends of the tubes. 

in the feedback loop, while the inde- 
pendent x signal is applied to the other 
set of deflection electrodes. The mono- 
former does not introduce any active 
loading or extraneous signals into the 
input signal bus. 

Transient Response 
The monoformer behaves like a pro- 

portional servo system when the fre- 
quency response around the feedback 
loop is adequate. However, very high 
frequency feedback signals can be re- 
quired by either high frequency input 
signals or transfer functions having 
steep slopes. In either case the electron 
beam may be driven completely onto one 
of the target areas, and the system 
temporarily acts as a regulator rather 
than a servo. The dead zone of the con- 
ventional regulator is replaced by a 
servo zone in the monoformer. The 
damping provided by the servo zone 
prevents instability although a small 
overshoot may occur. Analysis shows 
that the monoformer with no more than 
one stage of amplification in the feed- 
back loop is always stable. 

Transient response may be improved 
by increasing the figure of merit of 
either the feedback amplifier or the 
monoformer tube. (Transconductance of 
the monoformer is 8Ite.,Det/8Eaerrett:en as 
the electron beam crosses the boundary 
between the target areas.) Increase of 
the monoformer transconductance much 
beyond its present value of 40 microm- 
hos requires either an improved second- 
ary emission surface or redesign of the 
electron gun to increase the current den- 
sity of the beam. 

Push -pull feedback provides better 
transient response than does single- 
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ended feedback because the deflecting 
voltages add but the time constants as- 
sociated with the deflection plates do 
not. Furthermore, push -pull feedback 
provides greater accuracy. 

Accuracy 
The monoformer electron beam can- 

not track the target curve exactly, but 
must produce an error signal to effect 
deflection of the beam to the curve. This 
"static error" can be reduced by in- 
creasing the gain around the feedback 
loop. If an amplifier is employed in the 
feedback network, it may limit at out- 
put voltages above that required for the 
peaks of the monoformer law without 
affecting static accuracy. However, lim- 
iting in the feedback amplifier will im- 
pair the transient response. 

If sufficient gain is provided around 
the feedback loop, accuracy of the mon- 
oformer is limited mainly by aberra- 
tions in the electron beam, but some 
error is caused by astigmatism if sin- 
gle ended deflection is employed. Errors 
are largest when the law of the mono - 
former has corners which are too sharp 
for the beam to resolve. 

Applications 
The monoformer may be used wher- 

ever a nonlinear relationship is required. 
Its major uses to date have been: 

1. Analog computers, where the rela- 
tionship y = f (x) is used to modify an 
input voltage for computational pur- 
poses. 

2. Volume compressors and expand- 
ers, to increase the efficiency of trans- 
mission systems. 

3. Waveform generators, where the 
input signal, x, may be a sawtooth or 
sine wave, and the output signal, y, is 
the waveform desired. 

Targets for these applications are il- 
lustrated in Fig. 3. The clipper -limiter 
shown may be used as either an "infi- 
nite- clipper" (deflection to left of center 
of target), or as a linear amplifier with 
a sharp limiting threshold (deflection to 
right of center of target). 

In many analog computer applications 
it is desirable to alter the relationship 
y = f (x) for different problems. If the 
number of different relationships re- 
quired is small, separate monoformer 
tubes may be employed. However it is 
not necessary to obtain a new mono - 
former for each relationship. The out- 
puts of several monoformers may be 
added to obtain new functions as shown 
in Fig. 1 where a number of mono - 
formers of the form y = x" are used to 
generate an arbitrary polynominal of 
the form y = " a "x ". By replacement 
of the monoformers with those of the 
form y = e "x or y = cos nx, the same 
generator may be used to generate y = 

a "e "s or y = " ascos nx. Such a ma- 
chine can be used to solve many of the 
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time consuming equations confronting 
the engineer. 

Construction of the Monoformer 
The gun structure of monoformer is 

that of a standard electrostatic cathode - 
ray tube, except that the grid- cathode 
spacing is less than that usually found 
in tubes which employ intensity modu- 
lation. This smaller spacing permits in- 
creased beam current, but makes cut -off 
more remote. Since the monoformer tube 
is not generally intensity modulated, 
cut -off is unimportant. 

The target is a one inch diameter alu- 
minum disk with the law of the mono - 
former printed in carbon ink. Printing 
is done from a photoengraving made 
from a larger drawing. This process 
prevents the introduction of errors be- 
tween the large, easily checked draw- 
ing and the final product. 

Two monoformer tubes are shown in 
Fig. 1. The tubes are 8 inches long and 
1% inches in diameter. Standard CRT 
bases are employed. Connections to the 
target and collector electrode are made 
by conventional CRT high voltage con- 
nectors. In the tubes shown, the collec- 
tor electrode was made transparent to 
permit easier observation of the target. 
The target is usually dusted lightly 
with phosphor to assist in initial ad- 
justment of the monoformer. 

Operating Conditions 
Typical operating conditions for the 

monoformer tube without amplification 
in the feedback loop are given in Table 
I. Both positive and negative voltages 
are applied to the tube so that the sig- 
nal from the target may be d.c. coupled 
to the deflection plates without intro- 
ducing any distorting fields between 
the deflection plates and the second 
anode. 

If an amplifier is used in the feedback 
loop, the collector may be connected to 
the second anode and the target oper- 
ated with negative bias. The plate volt- 
age required for the amplifier tube 
then serves to bring the average feed- 

LOGARITHMIC 

CLIPPER - 
LIMITER 

L 
SQUARE LAW 

ARBITRARY 
WAVESHAPE 

Fig. 3. Typical monoformer targets. The 
targets are made of aluminum and the 
dark portions, constituting the desired 
wave shape, are printed with carbon ink. 

Accelerating 
Voltage 

Accelerating 
Current 

Second Anode 
Voltage 

Collecting 
Voltage 

Collecting 
Current 

Signal Input 

Signal Output 

Accuracy 
Response Time 

-500 volts 

400 microamperes 
(including cen- 
tering controls, 
etc.) 

0 volts 

100 volts 

50 microamperes 

40 volts for full 
deflection 

30 volts for full 
deflection 

1% 
400 µsec. to step 

input 

Table I. Typical operating conditions 
for the monoformer tube without 
amplification in the feedback loop. 

back signal level applied to the deflec- 
tion plates to the same potential as the 
second anode. With suitable amplifica- 
tion in the feedback loop, the response 
time may be decreased to 1 µsec. with - 
out loss of accuracy. 

Fig. 4. Details of the interior construction of a printed target monoformer tube. 
The gun structure is similar to that of a standard electrostatic cathode -ray tube. 

ELECTRON GUN COLLECTOR. RING 

\ l TARGET 

SECOND ANODE - 

VERTICAL 
DEFLECTION PLATES 

OUTPUT -a -- 

INPUT 
HORIZONTAL 

DEFLECTION PLATES 

FEEDBACK 
NETWORK 

E N G I N E E R I N G D E P T. 9A 

www.americanradiohistory.com

www.americanradiohistory.com


[L[CT1ION IC FLUO1I[SC[NC[ 

[T[CTO1I- 

COMPARATO1I 

Fig. 1. Operator is shown making a routine laboratory comparison. 

This instrument, called a Fluoretor, provides an 
ultraviolet light source powered by flashlight 
batteries. It features an integral dark chamber. 

- - TLTRAVIOLET light sources of 
Jvarious kinds have been widely 
applied in the commercial detec- 

tion and identification of materials such 
as ores, minerals, chemicals, food con- 
taminants, and the like. Materials -test- 
ing engineers use u -v for non -destructive 
fluorescent examination of parts and 
structures for manufacturing defects° 
or incipient strain failures. 

Criminologists utilize such equipment 
for discovery of clues, for comparison 
and identification of fabrics, dusts, and 
stains of many kinds as well as for trac- 
ing the movement and handling of ob- 
jects which have been treated in such 
a way as to leave fluorescent markings 
on the hands of people touching them. 
Altered documents, postage stamps, 
gems, and a tremendous variety of 
items yield valuable information under 
ultraviolet. In medical fields, diagnosis 
of certain skin infections such as ring- 
worm, and measurement of blood circu- 
lation (with the use of fluorescent trac- 
ing materials injected into the blood 

l0A 

stream) are two of many possible uses. 
A recent development of Menlo Re- 

search Laboratory, Menlo Park, Cali- 
fornia, permits the application of u -v 
to such operations without the limita- 
tions imposed by power lines, heavy 

By CHARLES WEEKS 

Technical Director 
Menlo Research Laboratory 

batteries, and high ambient light levels. 
The instrument, called a Fluoretor, is 
illustrated in use in Fig. 1, making a 
routine laboratory comparison. 

The specimens being examined are 
enclosed within the light -tight cylindri- 
cal housing in the technician's left 
hand. Complete self- contained power 
supply is housed in the barrel of the 
handle which is attached by a knuckle 
joint to the light -source and filter hous- 
ing. The specimens are studied under a 
three -power magnifying eyepiece which 
slides in and out for focusing. The end 
cap of the dark -chamber housing is a 
slip fit and a set of six caps is provided 
for securing various kinds of samples 
for observation. 

Specimens too large for insertion in 
the chamber can be inspected by hold- 
ing the open end of the dark -chamber 
against their surfaces. For irregular 
surfaces, a soft -sponge- rubber cone fits 
this end of the unit and excludes am- 
bient light under the area under study. 

An exploded view of the instrument 
is shown in Fig. 2. Connections between 

(Continued on page 29A) 

Fig. 2. Exploded view of the Fluoretor shows the various parts used in 
its construction. Note the flashlight batteries used as a power source. 
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Dual accessory unit for VOR navigation system. 

The second and concluding part includes a detailed 
analysis of the carions portions of a VOR system. 

r HE FAIRLY complete analysis of 
the Visual Omni -Range instrumen- 

- - tation and circuitry which follows 
is intended to give the reader a com- 
prehensive, over -all picture of the func- 
tioning of the system. 

VOR Instrumentation 
A functional diagram of the instru- 

mentation system appears in Fig. 1. 
The system provides the following facil- 
ities : 

a. Localizer, tone type, for the re- 
ception of ILS signals. 

b. Localizer, phase type, for recep- 
tion of ILS signals from phase type 
localizers which are expected to come 
into general use because of their im- 
proved accuracy and other advantages. 
The transmission system is practically 
identical to the system of VOR trans- 
mission. 

c. Omni -Directional Range reception, 
combining ADF and magnetic compass 
information on the Radio Magnetic 
Indicator. 

d. Omni -Directional Range reception 
with course information presented on 
the ILS Deviation Indicator. 

Receiver 
Channel selection is made from the 

cockpit by use of a control which per- 
mits a choice of any one of 280 channels 
over a nine -wire system. The coarse 
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frequency dial may be set to any one 
of ten positions and the fine frequency 
to any one of 28 positions. 

A mechanism, designated the Auto - 
positioner, drives either the megacycle 
shaft or the tenth megacycle shaft from 
a single motor through a pair of simple 
overrunning clutches and stop mech- 
anisms. 

The receiver is a double conversion 
superheterodyne having a tunable first 
i.f. of 19.5 -21.4 mc. and a second fixed 
i.f. of 3.2 mc. Refer to the block dia- 
gram of Fig. 3. 

When used with the accessory unit 
for complete instrumentation the re- 

Fig. 1. Functional block diagram of 
the VOR instrumentation system. 
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By 41OIIN P. GRIFFIN 
Northwest Airlines, Inc. 

ceiver provides for both track flying 
by means of a radial selector (Omni - 
Bearing Selector) and a deviation indi- 
cator and for ADF flying by means of 
the RMI. 

The accessory unit houses two dyna- 
motors, the servo amplifier for the RMI 
and the Omni- Bearing Indicator. Since 
the unit is mounted in the radio rack, 
the bearing indicator is not used by 
the pilot. For that reason the unit will 
get scant attention in this article. It is 
not shown on Fig. 1; however, the 
indicator portion of the accessory unit 
is shown in other schematics where its 
function is pertinent to the operation 
of other circuits. 

The receiver also serves as an ILS 
localizer receiver and may be used as 
a v.h.f. communications receiver by 
providing the proper type antenna. 
(V.h.f. communication signals are ver- 
tically polarized, Omni -range and local - 
izer signals horizontally polarized.) 

A switch on the Omni -Bearing Selec- 
tor selects either tone or phase mod- 
ulated localizer signals. An audio 
volume control is located on the Radio 
Control Panel. 

Primary supply is 28 volts d.c. from 
the ship's bus and 26 volts, 400 cycles 
from the ship's inverters. Tube types 
CK5654/6AK5 and 5670 are used 
throughout the unit except one 0A2 
voltage regulator. 

Fourteen crystals supply the injec- 
tion frequencies for the first converter. 
They are selectable by the tap switch 
driven by the megacycle autopositioner. 
As is indicated in the block diagram 
of Fig. 3, the megacycle positioner also 
tunes the crystal multiplier string as 
well as the four tuned circuits in the 
r.f. amplifier preceding the first con- 
verter. 

Injection frequencies for the second 
converter are supplied by a group of 
20 crystals and are selected by a switch 
driven by the tenth megacycle auto - 
positioner. This positioner simultane- 
ously tunes the second injection crystal 
multiplier circuit as well as the four 
tuned circuits associated with the first 
i.f. amplifier string. 

Signals received in the selected 2 

mc. band pass through a pair of tuned 
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VOR installation in NWA aircraft -two receivers, one dual accessory unit. 

Fig. 2. Typical resolver circuit. 

circuits to the first converter. Also 
feeding the first converter is an in- 
jection voltage of suitable frequency 
to heterodyne the signal down to a 
frequency lying within the 19.5 -21.4 
mc. band of the first i.f. strip. This 
first amplifier is tuned to the specific 
frequency desired and it is thereby 
selectively amplified. It is then fed to 
the second frequency converter where 
it mixes with an injection voltage ob- 

tained from the second crystal group. 
The output of the second frequency 
converter lies in the middle of the 
3.2 mc. second i.f. amplifier pass band 
and is selectively amplified and passed 
to the detector. 

Rejection of adjacent channel sig- 
nals is provided by the selectivity of 
the second i.f. which operates at 3.2 
mc. Added to the selectivity of the 
first i.f. an over -all rejection of 70 db. 
to adjacent channel signals is obtained. 

Accurate operation of the indicator 
system requires a constant signal out- 
put which is obtained by the use of 
a d.c. amplifier in the a.v.c. system. 
A combination oscillator and rectifier 
is used to provide the negative voltage 
supply for the d.c. amplifier circuit 
and for other bias applications. 

There is nothing unusual about the 
detector. It includes a peak clipping 
type noise limiter. A tap on one of the 
frequency selector wafers in the re- 
ceiver selects the proper audio gain 
setting for 30 per -cent modulated voice 
signals emanating from navigation 
facilities and 100 per -cent modulation 
signals delivered by communication 
stations. The level switching, combined 
with the inherent leveling action of the 
noise limiter, insures close control of 

audio output at the proper preselected 
level. 

Indicating System 
Illustrated in Fig. 6 are the facilities 

for the operation of the Omni -Range 
and localizer indicating system. The 
RMI, which combines the magnetic and 
Omni course information, is a separate 
instrument unit but is controlled by a 
servo amplifier "which is an integral 
part of the radio receiver. 

Voltage from the detector feeds 
through an amplifier into a 10 kc. filter 
and thence through an additional am- 
plifier to an FM discriminator where 
the reference phase is removed from 
the 10 kc. subcarrier. The modulation 
frequency is then passed through a 
phase splitting network and amplifier 
to the two quadrature field coils of a 
resolver which forms part of the Omni - 
Bearing Selector. From the resolver 
the voltage is fed through an amplifier 
and phase detector to the vertical needle 
of the deviation indicator. Immediately 
ahead of the 10 kc. filter, voltage from 
the detector is taken off and passed 
through a 30 cycle filter from which 
the 30 cycle variable phase voltage 
emerges. After amplification and phase 
detection it has the characteristics 
necessary to the operation of the devia- 
tion indicator. This portion of the 
circuit provides for deviation indicator 
flying of any preselected radial. 

The TO -FROM indicator on the 
Omni -Bearing Selector is an auxiliary 
indicator. It indicates TO when the 
aircraft is on course and headed to- 
ward the station. It indicates FROM 
when the aircraft is on course and 
headed away from the station. It moves 
to the center position when either the 
reference or the variable signal falls 
below a safe value. 

Operation of the TO -FROM indicator 
is through a phase detector which is 
combined with the phase detector 
operating the course needle of the 
deviation indicator. In order to prop- 
erly control the indicator, it is neces- 
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Fig. 3. Block diagram of the r.f., i.f., and audio circuits. 
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sary to shift the phase of the variable 
voltage entering this second detector 
through an angle of 90 degrees. This 
means that the indicator will show the 
pilot which side of the station he is 
on and will swing from TO (correct 
reading) to FROM (incorrect reading) 
if the aircraft crosses a course line 90 
degrees displaced from the selected 
course. 

At a position due south or due north 
of the station there would be no phase 
difference and the resultant, fed to 
the deviation indicator, would keep the 
needle centered. At any other position 
of the aircraft the needle would show 
a deflection. If the manual phase shifter 
(Omni- Bearing Selector) is manip- 
ulated to bring the needle back to 
zero, it will then read in degrees the 
circular distance it was moved, which 
is the phase difference or the azimuth 
position of the aircraft. Now if the 
pilot flies to keep the needle centered 
he will maintain a constant phase dif- 
ference and will be flying a radial to 
the station. 

Circuits 
Refer to the block diagram of Fig. 3. 

In position one of the frequency selec- 
tor, the r.f. amplifier and its tuned 
circuits pass all frequencies between 
108 and 110 mc. A band 2 mc. wide 
appears in the first frequency con- 
verter. In this position, the injection 
into the first converter is exactly 88.5 
mc. The 88.5 mc. injection frequency 
can beat with anything in the 2 mc. 
range and produce any number of i.f. 
frequencies. The following i.f. stage, 
however, is tuned exactly to a tenth 
of a megacycle. If it happens to be 
tuned to 19.5 for example, that will be 
the strongest beat frequency passed 
and for all practical purposes, the 
only frequency appearing at the con- 
trol grid of the second converter. Since 
the above mentioned high i.f. stage 
tuning is ganged to the crystal selector 
and the oscillator tuning is ganged to 
the crystal selector, only one frequency 
is injected, via the cathode, into the 
second converter, namely 16.3 mc. The 
difference frequency is 3.2 mc., which 
is the fixed intermediate frequency. 
Had the high i.f. amplifier been tuned 
to any of the other frequencies pre- 
sented to it by the first converter, then 
the new frequency, upon entering the 
second converter, would mix with a 
new injection frequency to produce 3.2 
mc. For example, if the high i.f. am- 
plifier is tuned to 19.8 mc., the auto - 
positioner will at the same time shift 
crystals and tune the second oscillator 
to 16.6 so that these are the two fre- 
quencies entering the mixer. Their dif- 
ference, 19.8 -16.6 is 3.2, the fixed i.f. 

Refer to Fig. 7. The signal from the 
third fixed i.f. stage is detected in the 
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right hand section of the diode -con- 
nected tube V,08. The left hand section 
of V. is a d.c. amplifier for a.v.c. The 
right half is used as an a.v.c. gate. 

The diode load resistor for the a.v.c. 
detector is R334. There will be no drop 
across R. while the input to the diode 
is zero. It can be seen from an inspec- 
tion of Fig. 4 that when the no -input 
condition prevails, there is no potential 
difference between grid and cathode 
of V115, the a.v.c. amplifier. Since there 
is a positive voltage on the plate, cur- 
rent will flow through R11í, R137, R136, 

R135 and the tube. The current flow 
through the resistor string is sufficient 
to nullify the bias voltage from V114 

(connected between R. and R137). One 
triode section of V. operates as an 
oscillator and the other section, con- 
nected as a diode, rectifies the oscillator 
output. The d.c. thus obtained is applied 
between R. and R13Y. This action places 
both cathodes of V. above ground po- 
tential. The gate section will be cut 
off due its positive cathode. Hence no 
signal input to the a.v.c. detector re- 
sults in a closed gate. 

A signal input to V108 will result in 
a drop across R114. This drop will bias 
the a.v.c. amplifier, V115, to near cut -off. 
With little or no current flowing in the 
resistor string, R114, R131, R130, and R135, 

the bias applied from V114 becomes effec- 
tive in making the cathodes of V. nega- 
tive. The gate section of V. now has a 
negative cathode and will conduct, re- 
sulting in a.v.c. output voltage which 
is applied to the control grids of four 
of the r.f. and i.f. amplifier tubes. 

In the same schematic, Fig. 7, the 
right hand section of V363, the first audio 
stage, is biased to cut -off when no 
modulated signal is being received and 
is allowed to conduct when the input 
contains a modulated signal. The cut- 
off bias is developed by the right sec- 

Collins 51R v.h.f. navigational receiver. 
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Fig. 4. Circuit of the noise limiter. 

Fig. 5. Discriminator circuit and operation. 
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Fig. 6. Block diagram of the Omni - 
Range and Localizer indicating systems. 
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_... 

R137 

R114 

R138 
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Fig. 7. Circuit of the detector, a.v.c.. and audio squelch. 

Fig. 8. Deviation circuit and operation. 

tion of V13Ú whose grid is connected to 
resistor string R135, R136, R137, and R114. 

As previously explained, when there is 
no signal input, the a.v.c. amplifier is 
conducting and as a result there is a 

positive voltage developed at the junc- 
tion of R136 and R136. Since Vuo is con- 
nected to this point, the tube is con- 
ductive and its current flow develops 
a voltage across Rigg which is applied to 
the grid of V103. Being thus biased to 
cut -off, V199 does not conduct when there 
is no signal input. When a signal ap- 
pears, the drop across R. cuts off V115 

and with no current flowing through 
R135 and R136, the bias from Vll4 pre- 
dominates at the junction of these re- 
sistors. This negative voltage cuts off 
V13Ú and with the cessation of plate 
current through R140, V109 is no longer 
biased to cut -off. 

As shown in Fig. 4, the noise limiter 
is connected to the cathode of the de- 
tector. The positive audio pulses thus 
derived are straightened out by the 
filter network through which they are 
passed and applied to the diode plate 
(V1Ú9). This positive voltage on the 
diode plate enables the tube to conduct. 
Since the cathode of the diode is con- 
nected to the same signal source 
through C126, tube conduction varies at 
an audio rate. Any sharp noise pulse 
will not appear on the plate because 
of the smoothing action of the filter 
but will appear as a positive pulse on 
the cathode and bias the tube to cut- 

Fig. 9. Resolver feed circuit with vector diagram of operation. 
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off. Since recovery time is practically 
instantaneous the gap thus produced 
in the continuity of the audio is not 
noticeable. 

Refer to Fig. 5. The voltage across 
terminals 4 and 6 is rectified in the 
crystal diodes and appears at the load 
resistors R209 and R210. The voltage 
across the third winding is applied to 
the choke in the center leg. This third 
winding is series resonant at 9960 
cycles with the condenser shown and 
will therefore apply its maximum volt- 
age across the choke when the primary 
frequency is 9960 c.p.s. As shown in 
vector diagram A, this voltage is 90 
degrees out of phase with the voltages 
appearing across the load resistors. 
As the primary voltage swings to its 
480 cycle maximum in one direction 
this phase changes as shown in vector 
diagram B. As it swings in the opposite 
direction the phase of E3 reverses. Since 
this swing occurs at a rate of 30 c.p.s. 
the demodulated 30 cycle voltage is 
delivered to the output. 

Instruments 
The input to the indicating system 

contains the reference and the variable 
signals. It is the phase difference be- 
tween these signals which indicates air- 
craft position and which operates the 
deviation indicator. In passing through 
the upper branch of the diagram shown 
in Fig. 6, the reference phase is re- 
moved from the 10 kc. subcarrier, is 
demodulated and presented to the man- 
ual resolver which is part of the Omni - 
Bearing Selector. This resolver, ac- 
tuated by the previously mentioned 
knob on the right side of the instru- 
ment, reduces the phase shift between 
reference and variable signals to zero 
and shows in the window the angular 
difference between the two voltages. 

Besides going to the manual resolver, 
the reference voltage is also fed to the 
automatic resolver. Assume for the 
moment that there is zero phase shift 
(null position) through this resolver. 
The resolver output following a 30 
cycle filter is mixed with the variable 
phase voltage and fed to a phase sensi- 
tive amplifier. Under the no- phase- 
difference condition there will be no 
output from the amplifier and no torque 
on the servo motor. Should the aircraft 
now change its position to a point 
where there is a difference in phase 
between reference and variable signals, 
the output of the phase sensitive am- 
plifier will drive the servo motor. Since 
the rotor of the automatic resolver is 
connected mechanically to the same 
shaft as the rotor of the servo motor, 
it also turns and moreover will turn 
in the direction necessary to reduce the 
phase angle. Obviously the motor will 
stop turning when the phase angle 

(Continued on page 31A) 

OCTOBER, 1950 

www.americanradiohistory.com

www.americanradiohistory.com


MICROWAVE 

AM[NNAS 
By 

J. RACKER 
Federal Telecommunication Labs. 

A metal lens antenna and its 
designer, Dr. Winston E. Koch of 
Bell Labs. This type of antenna 
has seen widespread use in 
microwave relay systems. 
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A discussion of such factors as directivity and gain for the three most 
important microwave antenna types -parabolic, horn, and lens antennas. 

THE ability to achieve a high de- 
gree of directivity with simple, 
inexpensive antennas is by far the 

most important reason for the expanded 
use of microwave equipment. The di- 
rectivity or power gain that can be 
attained is best illustrated by noting 
that a 1 watt, 2000 megacycle system 
using 10 -foot parabolic antennas for 
both transmitting and receiving pro- 
vides equivalent service to a system 
using dipole antennas and an output 
of about 1,000,000 watts. Because of 
this factor, it has become more econom- 
ical in many areas to use radio links 
for television and communication re- 
laying purposes than equivalent wire - 
line circuits. Furthermore it is readily 
conceivable that in the future a large 
portion of inter -city telephone facilities 
will be effected through the use of 
microwave links. 

There are many types of antennas 
that have been developed, particularly 
for radar applications. Most of these 
are modifications of three basic types, 
namely, parabolic, horn, and lens an- 
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tennas. It is far beyond the scope of 
this article to cover all of the many 
types and discussion will be confined 
to the three aforementioned types. In 
some texts covering this subject, an- 
tenna arrays are described; however, 
the author has defined' the lower limit 
of microwaves at 900 mc., at which 
frequency arrays are rarely used. 

There are two terms frequently em- 
ployed to describe the characteristics 
of microwave antennas. One, the power 
gain, determines the effectiveness of 
the antenna for transmitting purposes. 

Fig. 1. Electromagnetic horn. 
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The power gain of a microwave antenna 
is given by: 

G =_o = 10log,o -Po (db) . . (1) 

where P is the power flow per unit 
area of the transmitted electromagnetic 
wave at some distant point in the di- 
rection of maximum radiation, and 
P. is the power flow per unit area at 
that same point which would have been 
produced if all the power were radiated 
equally in all directions (isotropic an- 
tenna). (Note that comparison is made 
with respect to isotropic rather than 
dipole antenna). 

The second parameter, the effective 
area, is a qualitative measure of the 
ability of the antenna to collect power 
at the receiver. The effective area of 
a receiving antenna is defined by the 
following expression: 

A = -Po;- (2) 

where P is the received power avail- 
able at the antenna terminals, and 
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Fig. 2. Circular parabolic antenna. 

Pó is the power per unit area of 
incident wave. 

It can be shown that there is a con- 
stant relationship between gain and 
effective area of an antenna. The ratio 
G /A, furthermore, is the same for all 
types of antennas and is equal to: 

the 

G 4r 
A - )2 

(3) 

From Eqt. (3) the gain of an an- 
tenna can also be defined as: 

G = 4grA 
x2 (4) 

Fig. 4. Radiation pattern of (A) isotropic 
antenna and (B) directive antenna. 
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(A) 

FEED ANTENNA 
TILTED AT ANGLE 

(B) 

MATCHING PLATE 

FOCUS FEED ANTENNA 

(C) 

Fig. 3. (A) Parabolic curve. (B) Offset feed antenna used to minimize shadow. 
(C) Matching plate for improving impedance matching of parabola. 

It should be noted that Eqt. (3) ap- 
plies only when the antenna and wave 
polarizations are the same. For the case 
where they are not, the gain is given by 
the equation: 

Ga = G cos'a (5) 

where a is the angle between plane of 
polarization of the antenna and the in- 
cident field. 

Power gain is achieved because the 
antenna concentrates the available en- 
ergy in the desired direction rather 
than radiating it omnidirectionally. This 
characteristic can also be described by 
the antenna "beam width" which is de- 
termined from the radiation pattern of 
the antenna. For an isotropic antenna 
the radiation pattern would be in the 
form of a sphere, as shown in Fig. 4A, 
while the pattern of a typical circular 
parabolic microwave antenna would be 
in the form of a cone as shown in Fig. 
4B. The angle e of this cone at the 3 db. 
points is called the beam width, while 
the power gain of the antenna is pro- 
portional to the area of the sphere di- 
vided by the area of the cone for the 
same value of R. (Some energy is lost in 
side lobes not shown in Fig. 4B) . Thus 
it is seen that the smaller the beam 
width, the higher the power gain. 

Most antennas designed for micro- 
wave transmission can be readily ana- 
lyzed through the use of simple optical 
principles. One such antenna, which is 
the electrical counterpart of the reflec- 
tor in flashlights and automobile head- 
lamps, is the parabolic antenna. Be- 
cause of the simplicity of this antenna 
and its adaptability to a coaxial line 
feed, it is used in virtually all applica- 
tions at, and below, 2000 megacycles. 

Fig. 3A shows a parabolic curve, 
which from geometry, can be described 
by the following equation: 

y' =4Fx (6) 

where F, y, and x are as defined in 
Fig. 3A; 

Two properties of the parabola make 
it particularly useful for focusing ra- 
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diant energy. First, if a spherical wave 
source is placed at the focal point, any 
ray initiating from the focus is reflected 
in a direction parallel to the axis of 
the parabola; secondly, the distance 
traveled by any ray from the focus of 
the parabola to a plane x, at some dis- 
tance away is always the same and is 
independent of the path taken. There- 
fore, as shown in Fig. 3A, a plane wave - 
front is transmitted with all points on 
the plane at the same phase. 

Fig. 5. Doublet feed antenna 
system using disk reflector. 
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The parabola in Fig. 3A is represented 
only in the x -y plane. For most purposes 
the antenna is made parabolic in the 
z plane also and this antenna, shown 
in Fig. 2, is known as a circular parab- 
ola. For some applications, it is de- 
sirable to have a wide angle in the z 
plane and a narrow angle in the y plane 
(Fig. 4A defines the three planes with 
respect to earth) in which case the con- 
figuration shown in Fig. 6, known as 
a parabolic cylinder, can be used. 

Conversion of the mathematical prin- 
ciple shown in Fig. 3A into a practical 
antenna involves a number of problems. 
For one, we have assumed a point source 
emitting spherical waves existing at the 
focal point. This can be effected by plac- 
ing an isotropic antenna at this point. 
This type of antenna would illuminate 
the parabola properly but, however, it 
would also transmit energy outside the 
parabolic surface, which would either 
go into an undesired direction or be out 
of phase with the plane wave reflected 
from the parabola. This effect is called 
"spill over ". The ideal characteristic of 
the focal point source would, therefore, 
be an antenna emittting a spherical 
wave over the parabolic portion only 
and be zero elsewhere. 

In practice it is impossible to achieve 
such a pattern and some compromise 
between "spill- over" and uniform illu- 
mination must be effected. It has been 
noted empirically that best results are 
obtained with a feed which has a major 
radiation lobe striking the center of 
the reflector, its intensity decreasing 
smoothly to a value about 10 db. below 
maximum in the direction of the re- 
flector boundaries and remaining small 
for all directions which do not strike the 
parabola. This pattern also allows for 
variations in space or geometric atten- 
uation which occur in different parts of 
the wave front. 

Another problem is physically attain- 
ing a point source which, of course, is 
a theoretical concept of an element 
which occupies no space. Since the feed 
antenna must have a finite length, its 
effect on the radiation pattern must be 
considered. It is obvious that the feed 
antenna will absorb a certain amount 
of energy at the center of the wave 
front. This introduces a "shadow" in 
the radiation pattern. This "shadow" 
can be minimized through use of an 
offset feed section as shown in Fig. 3B. 
This, however, decreases the gain and 
increases the magnitude of the minor 
lobes. 

Another effect of having the feed 
antenna pick up some of the reflected 
energy is that a mismatch occurs in the 
feed line which is constant in ampli- 
tude but varies in phase as the fre- 
quency is varied. This mismatch can 
be compensated over a band by placing 
a raised plate at the apex of the reflec- 
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tor as indicated in Fig. 3C, but this plate 
also produces a harmful effect on the 
pattern. A trial and error procedure is 
usually employed to effect best results 
for a particular application. This is 
done by making a wooden model and 
spraying electrically important sur- 
faces with metal. It is of course much 
easier to modify wood models. 

The type of feed antenna used will 
depend upon the type of line used to 
connect transmitter to antenna. Gen- 
erally, to match to a coaxial line a half 
wave doublet with a reflecting element 
is used. The reflecting element can be 
another doublet, a plane sheet, a half 
cylinder, or a disk. The disk, shown 
in Fig. 5, and the half cylinder appear 
to give best operation. It should be 
noted that a doublet does not have a 
spherical field and hence optimum po- 
larization is not obtained. This factor 
limits the angle between focal point 
and rim of the reflector to a maximum 
of 140 degrees which is sufficient for 
most commercial applications. 

Above 3000 megacycles it is prac- 
tical to feed the parabola with the 
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Fig. 6. Cylindrical parabolic antenna. 

radiation from an open -ended wave 
guide. Where a circular parabola is 
used, a circular TE,,, wave guide should 
be used for a feed since it gives almost 
ideal phase and polarization character- 
istics. The aperture of this guide is 
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to serve the Leaders 

THIS FREE BOOK - fully illustrated, with performance charts and application 
data - will help any radio engineer or electronics manufacturer to step up 
quality, smile saving real money. Kindly address your request to Dept. 36. 
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Manufacturers of 

CARBONYL IRON POWDER CORES 
( THE CORE IS THE. HEART OF THE CIRCUIT ) 

Aladdin Radio Industries, Inc. 
Chicago, Illinois 

Henry L. Crowley & Company, Inc. 

West Orange, New Jersey 

Delco Radio Division 
General Motors Corporation 
Kokomo, Indiana 

Lenkurt Electric Co., Inc. 
San Carlos, California 

Magnetic Core Corporation 
Ossining, New York 

National Moldite Company 
Hillside, New Jersey 

Powdered Metal Products Corporation 
of America 

Franklin Park, Illinois 

Pyroferric Company 
New York, New York 

Radio Cores, Inc. 
Oak Lawn, Illinois 

RCA Victor Division 
Radio Corporation of America 

Camden, New Jersey 

Speer Resistor Corporation 
St. Marys, Pennsylvania 

Stackpole Carbon Company 
St. Marys, Pennsylvania 

ron Powders 
OCTOBER, 1950 E N G I N E E R I N G D E P T. 19A 

www.americanradiohistory.com

www.americanradiohistory.com


 

(A) 

(B) 

í 

Fig. 8. Focusing action of (A) dielec- 
tric lens, and (B) metal type lens. 

sometimes flared (increased in diam- 
eter in the shape of a horn) to improve 
directivity. Its dimensions are such as 
to support the dominant mode only. 

A rectangular TE,p wave guide does 
not generally give a circularly sym- 
metrical radiation pattern, but is suit- 
able for feeding a parabolic cylinder. 
The radiation pattern of a TE,,o feed is 
approximately elliptical so that the 
most efficient reflector area should be 
nearly elliptical, though for mechanical 
convenience it is more economical to use 
a rectangular shape. 

The effective area of the parabola is 
a function of the type of feed used and 
the shape of the reflector will there- 

Fig. 11. Metal lens profile. 
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fore vary for different antennas. How- 
ever, a close approximation of the ef- 
fective area of most circular parab- 
olas using either a doublet or wave - 
guide feed is given by: 

A = 0.64 7 R' (7) 

where R is the radius of the circle 
projecting across the parabola's rim. 

The gain of this parabola, from equa- 
tion (5), is equal to: 

G- 4%R2x0.64 24.4R' 
(8) = 

This equation is plotted on the nomo- 
graph shows in Fig. 7. 

The beamwidth of the parabola is 
given by the equation: 

= 70). = 3R degrees. . (9) 

10 -foot diameter parabolas are the max- 
imum that are used for most commer- 
cial installations because of wind load- 
ing, tower rigidity requirements, etc. 
At 2000 mc. O for a 10 foot dish is 3.7 °. 

As indicated previously, an open - 
ended wave guide excited at its input 
by a microwave generator will radiate 
energy into space. However, since the 
impedance of free space is different 
from that of the guide, a mismatch 
will exist at the guide termination and 
standing waves will be set up along the 
line. Furthermore, some of the energy 
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Fig. 10. Gain of electromagnetic horn. 
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will be diffracted at the opening of the 
guide causing the radiated energy to 
scatter and results in poor directivity. 

To improve directivity and minimize 
mismatch, some type of transformer 
should be used between the guide and 
free space. The simplest type of trans- 
former that would effect this result is 
a horn -shaped device, shown in Fig. 1, 
which operates in a similar manner to 
the exponential line described in a pre- 
vious article'. The smaller the angle, ß, 
(Fig. 1) is made, the more gradual 
the impedance transformation and the 
smaller the diffraction effect, so that the 
power gain is increased. 

It has been found that a definite re- 

D 
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Fig. 9. Profile of "step" metal lens. 

lationship must exist between L, A, and 
B of Fig. 1 for optimum transmission. 
Fig. 10 plots these three parameters 
versus the gain in decibels. An approx- 
imation for the gain of an electromag- 
netic horn, for the case where L > a2 / ?., 

is given by the following equation: 
10ab 

(10) 
22 

The beam width in the E plane is: 
of ? egrees OE = d (11) 

while the beam width in the H plane is: 

OH degrees 
ba 

deg . . (12) 

The effective area of the horn is a 
function primarily of its size. It is pos- 
sible to calculate this effective area 
through the use of Eqt. (3) and the 
graph given in Fig. 10. A figure of 
0.5(oî A X B) is frequently used as a 
typical value. (Continued on page 30A) 

Fig. 12. Profile of path- length lens. 
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TYPE 
GAUGE 
POINTS 

EL -MENCO CAPACITORS 
Small, high- capacity fixed mica El -Menco capacitors are made 

to protect the performance of your products under severest oper- 
ating conditions. They give long, dependable service because they 
must meet exacting conditions of Quality Test before they can be 
incorporated in your product. Tested at double their working 
voltage for dielectric strength, for insulation resistance and capacity 
value, El -Menco condensers can be depended upon for the utmost 
in performance protection. 

CM-15 

Actual Size 9/32" x 1/2" x 3/16" 
For Television, Radio and other Electronic 

Applications. 
2 mmf. - 420 mmf. cap. at 500v DCw. 
2 mmf. - 525 mmf. cap. at 300v DCw. 

Temp. Co- efficient 50 parts per million per 
degree C for most capacity values. 

6 -dot Color Coded. 

SPECIFY EL -MENCO - 
First Choice For Long Life and Dependability 

THE ELECTRO MOTIVE MFG. CO., Inc. 
WILLIMANTIC CONNECTICUT 

MOLDED MICA 

Write on your 
firm letterhead 

for Catalog and Samples. 

CAPACITORS 
MICA TRIMMER 

FOREIGN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIC, CONN. FOR INFORMATION. 

ARCO ELECTRONICS, INC. 135 Liberty St., New York, N. Y. -Sole Agent for Jobbers and Distributors in U.S. and Canada 
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MEASUREMENTS 
CORPORATION 

Model 59 
S'*<<:. 

MEGACYCLE 
METER 

Radio's newest, multi- purpose instrument con- 
sisting of a grid -dip oscillator connected to its 
power supply by a flexible cord. 

Check these applications: 
For determining the resonant frequency of 
tuned circuits, antennas, transmission 
lines, by -pass condensers, chokes, coils. 
For measuring capacitance, inductance, 
Q, mutual inductance. 
For preliminary tracking and alignment 
of receivers. 
As an auxiliary signal generator; modu- 
lated or unmodulated. 
For antenna tuning and transmitter neu- 
tralizing, power off. 
For locating parasitic circuits and spurious 
resonances. 
As a low sensitivity receiver for signal 
tracing. 

TELEVISION 
INTERFERENCE 

The Model 59 will 
enable you to make 

efficient traps and 

filters for the elim- 
ination of most TV 

interference. 

Write for Special 

Data Sheet, 59TVI 

SPECIFICATIONS: 
Power Unit: 51/2" wide; 
61/2" high; 7 %" deep. 
Oscillator Unit: 3%" 
diameter; 2" deep. 

FREQUENCY: 
2.2 mc. to 400 mc.; 
seven plug -in coils. 

MODULATION 
CW or 120 cycles; or 
external. 

POWER SUPPLY: 

110 -120 volts, 50 -60 
cycles; 20 watts. 

MEASUREMENTS CORPORATION 
BOONTON © NEW JERSEY 

person, ......................... S 

CECIL S. ALLEN has been named executive vice president 
and general manager of Raytheon's Russell Electric Com- 
pany Division in Chicago. Prior to joining Russell Electric, 
Mr. Allen was vice president and general manager of the 
Pacific Coast Division of A. O. Smith Corporation, Mil- 
waukee for two and one -half years. For sixteen years, Mr. 
Allen served in various capacities with General Electric 
Company. 

C. J. RIVER has been appointed commercial engineer of 
the central region for General Electric's Tube Division, 
according to an announcement by E. F. Peterson, Manager 
of Sales for the division. Mr. Biver, whose headquarters 
will be located in Chicago, was application engineer for 
the Tube Divisions in the central region prior to his new 
appointment and was formerly commercial engineer for 
the Ken -Rad Tube and Lamp Corp., at Owensboro, Ky. 

JACK W. GARRISON, physicist at Armour Research 
Foundation of Illinois Institute of Technology, will head 
a newly organized nucleonics section in the physics depart- 
ment of the Foundation. Mr. Garrison joined the Foundation 
in 1943 after six years as research engineer for the U. S. 
Gypsum Company. He is a graduate of Butler University. 
This newly organized section at the Institute will apply 
radioactive tracer techniques to research problems. 

DR. KENNETH K. KINGDON, formerly assistant direc- 
tor of the General Electric Research Laboratory at Schenec- 
tady, has been appointed technical manager of the Knolls 
Atomic Power Laboratory. Dr. Kingdon, who was one of 
the first scientists to isolate appreciable quantities of the 
energy -releasing form of uranium U -235 from the natural 
element, has been with the Research Laboratory since 1930, 
and has headed its atomic power work since 1946. 

KEN RANDALL, former associate of M. J. Shapp Com- 
pany, will take over representation of the Barry Corpora - 
ion, Condenser Products Co., Electric Motor Corp., Cyclohm 

2!fotor Corp., Thordarson Electric Mfg. Co., The Workshop 
Associates, Inc., and Switchcraft, Inc. Mr. Randall has been 
associated with Sears, Roebuck and RCA in various capac- 
ities. Milton J. Shapp w.li devote his full time as President 
of the Jerrold Electronics Corporation of Philadelphia, Pa. 

DR. GEORGE W. VINAL, Chief of the Electrochemistry 
Section of the National Bureau of Standards, has retired 
after more than forty -two years of distinguished service 
to the Government. Best known for his classical book, 
Storage Batteries, Dr. Vinal has contributed extensively 
to scientific journals and is internationally known for his 
research in the field of electrochemistry and the develop- 
ment of the silver voltammeter and the standard cell. 

.,:. , . 
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These Leaders look to SYLVANIA 

for dependable TV Picture Tubes 
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The trade -marks shown here identify the 
television leaders now choosing and using 
Sylvania TV Picture Tubes in their sets. 

The reasons behind today's acceptance of 
Sylvania tubes include greater clarity, con- 

sistent color, dependability, and longer life. 

Remember, your dealers as well as set owners 
recognize Sylvania as a symbol of distinction 
-a name associated with the very finest in 
radio and television. 
For full descriptions and ratings of all 
Sylvania TV Picture Tubes, write today to 
Sylvania Electric Products Inc., Dept. R -2310, 

Emporium, Pa. 

SYLVANIAV ELECTRIC 
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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Shown: 
Bliley type MC -7. 

V 

® POLICE 
SERVICES DEMAND QUALITY! 

Yes, all mobile services de- 
mand dependable crystal 
performance. Bliley engi- 
neering skill plus craftsman- 
ship throughout production 
is quality. Your frequency 
control will be better with 
Bliley, the top choice for 20 
years. 

d 

L 
CRYSTALS 

BLILEY ELECTRIC COMPANY 
UNION STATION BUILDING 

ERIE, PENNSYLVANIA 
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OVEN LOADING TECHNIQUE 
Jesse Sherwood of the National Bu- 

reau of Standards has developed a new 
oven loading technique for use in the 
atomic -beam clock program to over- 

come the problem of the introduction 
of highly reactive materials, such as 
alkali metals, into the oven which acts 
as the beam source. 

In the new technique, the oven used 
with the atomic -beam magnetic reson- 
ance apparatus is of a conventional 
type, but the cesium metal is distilled 
into a specially designed ampoule and 
sealed off under vacuum. The ampoule 
contains a well into which is inserted 
a carefully lapped aluminum plug of 
about 7 mm. diameter. This plug is re- 
moved before filling and then set firmly 
in place after sealing. When the am- 
poule is heated to 80 -100 ° C, it will 
crack because of the larger thermal 
expansivity of aluminum, referred to 
glass. 

With this new method, it is possible 
to load the oven, carry out further 
checks on the experimental conditions, 
and pump out the system before 

the active metal. 

ELECTRONIC TRAFFIC SYSTEM 

The city of Denver, Colorado, has 
launched a $125,000 modernization plan 
of its entire downtown network of traf- 
fic signals and controllers which will 
employ a revolutionary combination of 
fixed -time -cycle and electronic traffic 
control equipment. 

Initially, the installation will include 
104 General Electric type F traffic con- 
trollers to be supervised electronically 
by a master cycle selector. All con- 
troller dial units and the master selec- 
tor will be remotely housed on a central 
control panel in Denver's City and 
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County building, and individually con- 
nected to the controller switching 
mechanisms in control boxes at 104 
downtown intersections. 

In this new system any cycle timing 
between 40 and 125 seconds as well as 
red -green light percentages will be 
electronically adjusted. Every six mi- 
utes the electronic master selector will 
add up this traffic count, compute the 
proper timing cycle and red -green splits 
to handle the traffic flow, and then 
automatically adjust the individual con- 
trollers by varying the voltage and 
frequency on their synchronous drive 
motor. 

NEW GAUGE MEASURES "NOTHING" 
Scientists at the Westinghouse Re- 

search Laboratories, Pittsburgh; Pa., 
have revealed a new instrument called 
an "ion gauge" which can detect the 
presence of air in a vacuum where 
only one air molecule remains out of 
every 10,000 billion originally present. 

This supersensitive gauge looks like 
a large radio tube and behaves in a 
similar manner. The gauge was de- 
veloped by Robert T. Bayard, under 
the supervision of Dr. Daniel Alpert, 
head of the inter -atomic physics sec- 
tion. Dr. Alpert explained that for 

measuring ordinary low pressures, 
scientists use a column of mercury 
whose height corresponds to the atmos- 
pheric pressure which is about 30 
inches. Using the new auge, pressures 
that would raise a column of mercury 
only one -thousandth of a billionth of 

(Continued on page 29A) 
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Oscillograph Amp. 
(Continued from page 7A) 

ing, no special precautions were taken 
in the circuit to minimize drift. A regu- 
lated heater voltage can be used if de- 
sired. A lead from the heater trans- 
former provides a convenient source of 
calibrating voltage. The input leads are 
shielded cable and are connected to the 
amplifier through coaxial -type relays, 
which maintain the integrity of the 
shielding, and make possible the con- 
venient connection or disconnection of 
the input. Small gaps provide protec- 
tion against accidental overvoltages. 
The plate circuit requires 0.5 ampere 
at 125 volts direct current. A small 
motor- generator set is the most con- 
venient source of plate voltage, since it 
is independent of line -voltage fluctua- 
tions and can carry a number of am- 
plifiers without overload. 

Preparatory to operation, the ampli- 
fier is balanced and the gain adjusted 
for a satisfactory oscillograph deflec- 
tion. With the balance meter (see Fig. 
1A) in the circuit, the variable resistor 
in the cathode circuit of the first stage 
is adjusted to give a zero reading. Then, 
with the oscillograph in the circuit, the 
input -voltage dividers are adjusted to 
give the required deflection. 

This amplifier, with its double -input 
feature, is particularly useful in line - 
dropping tests, in which the voltage 
across the terminals of a circuit breaker 
is to be measured. For example, in the 
circuit of Fig. 1B, the voltage across 
the breaker on opening is required. The 
double input permits the voltage across 
the two capacitance dividers to be meas- 
ured with the amplifier, power supply, 
and oscillograph grounded. If a single - 
input amplifier were used, all apparatus 
would have to be insulated from ground, 
which is inconvenient and can lead to 
measurement errors. 

The relays on the 'amplifier chassis 
are a convenience in tests of this type. 
By opening the circuit to one divider 
the gain can be adjusted for proper de- 
flection. Furthermore, the relays make 
possible rapid disconnection of the am- 
plifier if draining of the voltage divider 
must be avoided. 

The measuring circuits ahead of the 
amplifier must be arranged so that the 
signal appearing at the amplifier input 
is faithful to the original voltage. These 
circuits will depend on the particular 
measurement required, and are a sepa- 
rate problem in themselves. 

Although the amplifier is not on the 
market, it consists of standard com- 
ponents available from radio parts sup- 
pliers, and can be assembled by any 
competent meter shop. The cost is so 
small that practically any job that can 
use such a device warrants its con - 
struction. 

OCTOBER, 1950 

5001,Precision Coil Bobbins 

with Anchored Flanges 
that can't come loose! 

S langes are securely locked in place on a 

plastic -coated core to assure coils wound 
to closer tolerances and fewer re- 

jects. Flange cannot slide to allow 
crowding of turns, and wire can- 

not slip off coil form. Insulation 
is improved. Bobbins made any 
shape- round, square, rectangu- 
lar -any size, of finest dielectric 
Kraft, fish paper, cellulose ace- 
tate, or combinations. Low die 
costs cut unit prices surprisingly. 

Let us make up a free sample for 
you! Write today for full information. 

PRECISION PAPER TUBE CO. 
2063 W. Charleston St., Chicago 47, III. 

PLANT No. 2: 79 Chapel St., Hartford, Conn. 
Also manufacturers of dielectric paper tubes 

Planning ELECTRONIC EQUIPMENT ? 

Investigate the ECONOMIES 

of PAR-METAL HOUSINGS ! 

we manufacture Metal Housings for every pur- 
pose - from a small receiver to a deluxe broad- 
cast transmitter. And the cost is low! 

Because we specialize in the Elec- 
tronics field, Par -Metal Products 
excel in functional streamlined 
design, rugged construction, 
beautiful finish, and economy. 

Remember, Par -Metal 
equipment is made by 
electronic specialists, 
not just a sheet metal 
shop. 

r[lRaftlEnt 
PRODUCTS CORPORATION 
32 -62 - 49th ST., LONG ISLAND CITY 3, N. Y. 

E N G I N E E R I N G 

Export Dept.: Rocke International Corp. 
13 East 40 Street, New York 16, N. Y. 
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TV POWER SUPPLIES 
General Electric Company, Syracuse, 

N. Y., has announced two new reg- 
ulated power supplies for television 
station applications. Both units, types 

TP -12 -A and TP -13 -A, feature single - 
phase input, high current capabilities 
and low ripple. 

The TP -12 -A can supply 300 to 900 
milliamperes at 275 to 300 volts with 
a maximum ripple of less than 0.01 

volts peak -to -peak. The TP -13 -A can 
supply 0 to 300 milliamperes at 275 
to 400 volts with a maximum ripple 
of less than 0.05 volts peak -to -peak. 

Further information on these power 
supplies is available from the GE Com- 
mercial Equipment Division at Elec- 
tronics Park, Syracuse, N. Y. 

LABORATORY MONITOR 
Model 1615 Radiation Sentinel lab- 

oratory monitor for alpha- beta -gamma 
detection announced by Nuclear Instru- 
ment and Chemical Corp., 229 West Erie 
St., Chicago 10, Ill., may be used for 
checking clothing, benches, glassware, 
and hands or fingertips for contamina- 
tion, or for continuous monitoring of 
background air contamination or iso- 
tope decay. 

This model may also be used to count 
samples with activities between 100 and 

Spiral 
Wound PAPER TUBES 

It pays to check your requirements with 
PARAMOUNT ... because you benefit 
from PARAMOUNT'S coil -proved design 
and construction -vast range of stock 
arbors -wide experience in engineering 
special tubes! Hi- Dielectric. Hi- Strength. 
Kraft, Fish Paper, Red Rope, or any com- 
bination wound on automatic machines. 
Tolerances ± .002'. 
ALSO: Shellac -Bound Kraft paper tubing. 
Heated shellac forms an adhesive bond 
between the laminations. Absolutely mois- 
ture resistant. 

Paramount 
PAPER TUBE CORP. 

613 Lafayette St., Fort Wayne, Ind. 
Mfrs. of PaperTubingfor the Electrical Industry 

SQUARE 
RECTANGULAR 
TRIANGULAR 
HALF -ROUND 

/101 
,STO(' T lFRhE4o MPgNr 
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50,000 counts per minute where ac- 
curacy of measurement need not be 
better than 3% standard error. A 
choice of five different ranges, from 500 

to 50,000 counts per minute full scale, 
is provided. A chart recorder may be 
attached for maintaining a permanent 
written record. 

FREQUENCY METER 
Now available from Gertsch Prod- 

ucts, Inc., Los Angeles 25, California, is 
its new FM -1 v.h.f. frequency meter 
which reads the frequencies direct. The 
range is from 20 to 480 mc. 

It is guaranteed to be accurate to 
within .005% in the temperature range 
of 32° to 120° F., and operates from 
dry batteries or from a regulated labo- 
ratory power supply. Provision is made 
to modulate the carrier approximately 
30% at 1000 cycles. 

2000 -MPH TIMING EQUIPMENT 
The Temporal Sequence system an- 

nounced by Beckman & Whitley, Inc., 
914 San Carlos Ave., San Carlos, Cali- 
fornia, is based on slit -type camera 
techniques which can record and mea- 
sure velocity and acceleration of objects 
moving at 2000 m.p.h. in a single 
optical image. 

To measure optical events, a slit 
camera records time sequence past or 

o 

within a vertical plane passing through 
the optical axis of the lens. Besides 
photographing the event, this equip- 
ment automatically records, on the 
same film, electronically -timed numbers 
showing elapsed seconds and hun- 
dredths with intermediate pips spaced 
at thousandths of a second. - - -s- 
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TYPE "A" 
ASSEMBLY BIT 

CLUTCH HEAD laciaed 
Vct% ALL &Aeit Sc,ie«'d. 

. RECESSED HEADS AS WELL AS SLOTTED 

COMMON 
SCREWDRIVER 

It is generally conceded that recessed head screws have outmoded the 
use of slotted head screws on modern assembly lines. For that reason, 
CLUTCH HEAD user quotations ... recording production increases rang- 
ing from 15% to 50% ... are based on comparison with other types of 

recessed head screws. 

Only Clutch Head provides Center -Pivot entry for safe automatic straight driving. 

Only Clutch Head has non -tapered driving to eliminate the skid hazard of "ride- out." 

Only Clutch Head offers this all- square driving contact as a safety factor. 

Only Clutch Head eliminates the fatigue of end pressure for easier, faster driving. 

Only Clutch Head has the Lock -On which permits one - handed driving from any angle. 

Only Clutch Head delivers Bit durability that drives up to 214,000 screws, non -stop. 

Only Clutch Head has a recess basically designed for common screwdriver operation. 

America's Most Modern 
Screw invites you to make 
your own comparison .. . to 
evaluate these exclusive 
CLUTCH HEAD features...right 

at your own desk. Your 
request will bring you, by 
mail, package assortment 
of screws, sample Type "A" 
Bit, and Illustrated Brochure. 

UNITED SCREW AND BOLT CORPORATION 
CLEVELAND 2 CHICAGO 8 NEW YORK 7 
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Work -Coils 
(Continued from page 6A) 
a straight conductor parallel to a plate 
of conducting material. A sectional view 
of this arrangement is shown in Fig. 9, 
where the radius of the cylindrical con- 
ductor is a with its center at a distance 
h away from the conducting plate. 

Considering the X and Y axes in the 
plane of the figure and the Z axis 
perpendicular to the plane of the figure, 
the numerical values of (16) and (17) 
are zero while that of (18) becomes 

(a /h)2 - HZ rh[1 - (a /h)2 (y /h)2]. (19) 
The series of graphs of Eqt. (19) 
shown in Fig. 11 indicate the distri- 
bution of HZ on a conducting surface 
for different values of the ratio alh. 

With the aid of Eqts. (10) and (11) 
the formulas for P,,, and for P,, are 
calculated for the metallic load and 
the current carrying conductor. 

The ratio of Pw /P,, then provides a 
simple means for obtaining the coupling 
efficiency for this arrangement. This 
efficiency as expressed by Eqt. (12) is: 

77= 1 
µ 

1 1/2 

1+ a µ aJ 
(20) 

and is illustrated in Fig. 13 for differ- 
ent conductor spacings. Although these 
results are based upon a single cy- 
lindrical conductor in the vicinity of a 
metallic sheet as a load, they are very 
indicative of éxpected results for more 
complicated arrangements. When the 
conductor and the metallic sheet are 
made of the same material, the quantity 
under the radical sign in Eqt. (20) is 
unity, and the maximum coupling effi- 
ciency will exist when the ratio h/a is 
also unity. Since the ratio h/a cannot 
be less than unity and may increase 
to any value, the graph in Fig. 13 has 
been plotted with the ratio a/h as the 
abscissa. All physically possible values 
for a/h lie between zero and unity and 
provide a condensed coordinate system. 

Fig. 17. Current concentrator ar- 
rangement for soldering or bray- 
ing four joints simultaneously. 

1 

o 
28A 

The operation and performance of a 
single conductor in the vicinity of a 
conducting sheet has been presented 
by Eqts. (1.9) and (20) and Figs. 9, 11, 
and 13. These formulas and graphs are 
of value as they are, but in order to 
have a more complete point -of -view of 
this subject, similar but supplementary 
formulas should be included for two 
and three conductors. This becomes 
more evident when it is realized that 
two and three turn work -coils are 
frequently used in conjunction with 
current transformers. To modify the 
formulas of a single conductor arrange- 
ment, consider the conductor location 
in Figs. 14A and B. By noting that 
there are two conductors in Fig. 14A 
and three .in Fig. 14B, and applying 
Eqt. (19) , with a equal to zero, to 
each conductor, the current distribu- 
tion in the load is plotted in Figs. 15 
and 12. It is quite obvious that the 
current distribution in the load is not 

Fig. 16. (A) Basic schematic arrangement of 
induced -current concentrator. (B) Arrange- 
ment of current concentrator and work. 

flat for one, two or three conductors 
but peaked and therefore will give 
temperature striations when very short 
heating cycles are used. This effect be- 
comes less pronounced for smaller 
values of the ratio a /h. 

In order to illustrate the practical 
application of Eqts. (16), (17), and 
(18), consider a work -coil satisfying 
the plane -curve of a Spiral of Archi- 
medes. This coil will lie in a plane and 
will produce an axial magnetic field. 
If we consider the coil to lie in the 
x -y plane with the origin of the co- 
ordinate system coinciding with the 
center of the coil, the magnetic inten- 
sity produced by this coil will lie en- 
tirely along the z -axis. 

By applying Eqts. (16) , (17) , and 
(18) to the current carrying coil in 
the shape of this spiral, a set of equa- 
tions is obtained in terms of the rec- 
tangular coordinate system. Since it is 
much more convenient to express these 
equations for the spiral in terms of 
polar coordinates, let (r, e) be the polar 
coordinates of a point (X, Y) on the 
two dimensional spiral. The general 
form of the polar equation is : 

r = f (B) (21) 
where e is the curve parameter. The 
transforming equations which trans- 
form from the rectangular system to 

the polar system of coordinates, when 
substituted in Eqt. (9), yield equations 
in the form of (16), (17), and (18). 
In this particular application, Hx and 
Hp are zero while the magnetic field 
intensity along the Z -axis is: 

e, de (22) 
HZ = 

eo f(B) 

For the spiral under consideration, the 
evaluation of Eqt. (22) is direct and 
yields: 
HZ = 27n loge r, /r. (23) 

Since the power delivered to a load 
varies as the square of Hz, for the 
spiral type of coil, it is quite evident 
that it is necessary to make the number 
of turns n as large as size permits 
and V. as small as possible. A coil of 
this type but with a curved surface 
is very well exemplified in Fig. 3 and 
provides a work -coil with a very strong 
magnetic field in the direction parallel 
to its axis. 

In order to concentrate the induced 
currents to the desired regions of heat 
treating, Babat and Losinsky have de- 
veloped the concept of the eddy- current 
concentrator. Their basic idea is to 
arrange the work -coil in such a manner 
that its surfacé is type zero from a 
topological standpoint. Schematically 
we may refer to the diagram in Fig. 
16A which shows the path of the tank, 
work -coil and work -currents with the 
aid of arrows. A sectional drawing of 
the primary coil and special work -coil 
concentrator is shown in Fig. 16B with 
the heated regions indicated. Although 
the same fundamental laws of design 
of work -coils apply to the current - 
concentrator type, under certain kinds 
of loads, this type accomplishes its 
purpose with greater ease. 

Another example of the current - 
concentrator principle is that shown in 
Fig. 17, where four lugs are being 
brazed to a cap by means of a single - 
turn coil. The outer portion of the 
work -coil is identified by the letter M 
and carries the work -coil current. The 
concentrator, which is cut to fit around 
the lugs, is marked N. 

Thus we have seen, from the fore- 
going discussion, that the design of 
work -coils for induction heating is best 
accomplished by combining the mathe- 
matical approach with that of the 
experimental. Either method alone is 
quite unsatisfactory and time consum- 
ing. It is important to realize this 
when designing work -coils and by care- 
fully applying the theory and selecting 
critical coil parameters, the final de- 
sign may be achieved in a few experi- 
mental steps. 

The author desires to express his 
appreciation to the Induction Heating 
Corporation for the accompanying 
work -coil photographs. 
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"DISSOCIATION ENERGIES" by 
A. G. Gaydon, D.Sc. (London). Pub- 
lished by Dover Publications, Inc., 1780 
Broadway, New York 19, N. Y. 239 
pages. $3.95. 

In this clearly written and illustrated 
text Dr. Gaydon has attempted to clarify 
the inconsistencies and unsolved prob- 
lems which exist in present literature 
on dissociation energies. The results of 
recent research in the field are here re- 
corded and analyzed, and the author has 
included a discussion of part of the 
theory of molecular spectroscopy be- 
cause of the importance of accurate de- 
termination of the values of the disso- 
ciation energies of diatomic molecules. 

There are chapters on the determina- 
tion of dissociation energies by thermal 
methods and by controlled electron im- 
pact, although the approach is chiefly 
from a spectroscopic standpoint. Nu- 
merical data for about 250 diatomic mol- 
ecules, together with the values which 
the author believes are most likely to be 
correct, are also included in this book. 

"ELECTROMAGNETIC THEO- 
RY" by Oliver Heaviside. Published by 
Dover Publications, Inc., 1780 Broad- 
way, New York 19, N. Y. 386 pages. 
$7.50. 

To celebrate the centennial anniver- 
sary of Oliver Heaviside's birth, Dover 
Publications, Inc., has published this 
new edition of his well- known, uncon- 
ventional examination of nineteenth 
century electrophysics. 

This interesting book is an un- 
abridged edition of volumes 1, 2, and 
3 which were originally published be- 
tween 1891 and 1912. Everything re- 
lating to electrical induction -the 
energy of electric currents, the forces 
and fluxes of energy in the electro- 
magnetic field, etc. -has been worked 
out by the author in careful detail. 
Subjects include Maxwell's theory, 
eolotropic relations, the electrostatic 
stress in air, Lagrange's equations, 
scientific limitations on human knowl- 
edge, and over 500 other topics. 

Although the author offers no up -to- 
the- minute treatise on communication 
theory, nuclear fission or electronics, 
readers will find that Heaviside's genius 
for instilling into his writings the 
flavor of his own personality makes 
this book one of the most popular and 
readable works in applied science. 

A critical and historical introduction 
by Ernst Weber, Director, Microwave 
Research Institute, Polytechnic Insti- 
tute of Brooklyn was prepared espe- 
cially for this edition. 
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News Briefs 
(Continued from page 24A) 
an inch can be detected and measured. 

Although the gauge was developed 
specifically to aid Dr. Alpert in the 
study of the behavior of atoms, elec- 
tronics, and radiation in gas -filled tubes, 
it is expected that the instrument will 
find widespread use in other fields. 

PRODUCTION OF TEFLON 
A new unit of the Du Pont Com- 

pany's plastics plant near Parkersburg, 
W. Va., has gone into commercial pro- 
duction of Teflon tetrafluoroethylene 
resin. This unit makes available to the 
chemical and electrical industries and 
other users of Teflon a productive 
capacity several times that of the plant 
at Arlington, N. J., where manufacture 
of the material in relatively small com- 
mercial quantities was started in 1943. 
This completes the first expansion 
started at the Parksburg plant less 
than two years ago with the commercial 
manufacture of nylon molding powder, 
tapered bristles, etc. 

For the next few months the unit will 
produce granular Teflon only. Further 
expansion is under way for the manu- 
facture of the new Teflon Suspensoid. 

Fluorescence 
(Continued from page 10A) 
sub -assemblies are by plug and socket 
or, in the case of the swiveling knuckle 
joint, by slip rings. Power is supplied 
by two size D flashlight dry cells which 
give an operating life of about 12 hours 
on a 50 per -cent duty cycle. 

For the ultraviolet examination of 
large areas, where light levels are rea- 
sonably low, the dark -chamber is re- 
moved and the handle with generator 
and filter unit attached, can be used as 
a wand in the manner of an ultraviolet 
"flashlight ". This method is useful in 
checking for rodent or insect infesta- 
tions in food warehouses, identification 
of persons marked with fluorescent 
tracing powders, and such techniques. 

A circuit of the unit is provided in 

Fig. 3. Circuit of Fluoretor 

LOW PRESSURE COLD- CATHODE MECURY VAPOR 
DISCHARGE TUBE (CORNING VYCOR GLASS) 

350V. R.M.S 

2 SIZE D 

FLASHLIGHT CELLS 2.9 V. 

500 

/¿ W. 

II 
rlr I 

2 V. 
VIBRATOR 

NTERRUPTER 

OPERATE 
PUSH 

BUTTON 

1 = H 

VOLTAGE 
STEP -UP 

TRANSFORMER 
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Fig. 3. A modified 2 -volt vibrator inter- 
rupter is driven by the dry cells through 
a series resistor which limits current. 
Approximately 2.9 volts is developed 
across each half of the primary wind- 
ing. The turns ratio of the power trans- 
former is such as to supply 350 volts 
r.m.s. across the terminals of the light 
source. This is a specially -made low - 
pressure cold- cathode mercury -vapor 
discharge tube wound in a flat spiral 
with approximately 11/4 in. outside di- 
ameter. Corning Vycor brand glass is 
used. This lamp próduces 93 per cent 
of its output in the spectral band at 
2537 Angstroms. No radiation is emitted 
below 2000 A., thus no ozone is produced 
to interfere with passage of ultraviolet 
or cause other possible undesirable 
effects. 

ZOPHAR 
10.I LLS 

104 
YEARS 

WAXES 
COMPOUNDS 
and 
EMULSIONS 

FOR 
INSULATING and WATERPROOFING 

of ELECTRICAL and 
RADIO COMPONENTS 

Also for 
CONTAINERS and PAPER 

IMPREGNATION 

FUNGUS RESISTANT WAXES 

ZOPHAR WAXES and COMPOUNDS 
Meet all army and navy 
specifications if required 

Inquiries Invited 

ZOPHAR MILLS, INC. 

FOUNDED 1846 

122 -26th ST., BROOKLYN, N. Y. 

HAVE YOU A JOB FOR A 
TRAINED TECHNICIAN? 

We have a number of alert young men 
who have completed intensive training 
in Radio and Television Repairing. They 
learned their trades thoroughly by work- 
ing on actual equipment under personal, 
expert supervision. 

If you need a trained man, we invite 
you to write for an outline of our course, 
and for a prospectus of the graduate. No 
fees, of course. Address: 

Placement Manager, Dept. P- 106 -10 
COMMERCIAL TRADES INSTITUTE 
1400 Greenleaf Chicago 26 
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Microwave Antennas 
(Continued from page 20A) 

The horn, which is similar in many 
respects to the acoustical horn, finds its 
widest application as a feed for either 
a parabolic or lens antenna at fre- 
quencies where wave -guide transmis- 
sion lines are used. 
Lens Antennas 

Another optical device that can func- 
tion as an antenna is the lens, which 
performs in a manner similar to that 
of the parabolic reflector in that it 
transforms a spherical wave into a uni- 
phase wave at the aperture of the lens. 

As in the case of the optical lens, the 
focusing action depends upon a change 
in phase velocity of the spherical wave 
as it goes from one medium to another. 
The lens may take two forms; the di- 
electric type, shown in Fig. 8A, in 
which the velocity of the wave is de- 
creased by the medium or dielectric, or 
the metal type, shown in Fig. 8B, in 
which the phase velocity is increased 
in the medium, the medium being com- 
prised of a series of parallel plates. 

It can be shown that when a electro- 
magnetic wave is confined between con- 
ducting plates which are parallel to the 
electric vector and spaced apart a dis- 
tance greater than one half wavelength, 
its phase velocity is greater than its 
free space velocity. When the plates 
are separated by air, the effective index 
of refraction is equal toe: 

N 1 ( 
á} ,a> 

2 
. . (13) 

where a is the spacing between the con- 
ducting plates. 

The profile of a metal lens is shown in 
Fig. 11. The curvature of this lens can 
be determined from the following equa- 
tion: 
(1 -N2) x2 -2 (1 -N) fx+y2 =0 . . (14) 

Fig. 15. Dielectric effect achieved by (A) 
slanting plates and (B) serpentine plates. 

DIRECTION OF 
PROPAGATION 

ELECTROMAGNETIC 
WAVE? 

(A) 

ELECTRO- 
MAGNETIC 

WAVE 

(B) 

30A 

This is the equation of an ellipse hav- 
ing a radius of curvature, at y = 0, of : 

r= f(1 -N) (15) 

A lens of this type would have con- 
siderable thickness at the top and bot- 
tom. It is possible to reduce this thick- 
ness through the use of a system of 
steps, shown in Fig. 13, in which the 
thickness of each step is equal to: 

t- 
1 -N 

Fig. 9 shows the equations of the curves 
for the successive steps. 

The dielectric type of lens can be ob- 
tained by using slanted or serpentine 
conductors, as shown in Fig. 15, so that 
it will take the waves a longer period 
of time to traverse the distance involved 
because of the longer path taken. The 

(16) 

Fig. 14. System of reflectors used 
to minimize transmission line losses. 

index of refraction for this type of lens 
is equal toe: 

N = cos B 
for slanted type . . (17) 

N = 
1 

for serpentine type . (18) 

and the equation of the curve shown in 
Fig. 12A is: 

(N2- 1)x2 -1-2fx (N -1) -y2 =0 . . (19) 

This lens has the advantage over the 
previously described metallic lens in 
that it provides broader bandwidth, 
greater simplicity, and less severe tol- 
erances. 

Use of Antennas 
as Transmission Lines 

For installations where long lengths 
of transmission line are required to 
reach the antenna, a serious problem 
of excessive attenuation and expense 
is involved. For these cases a system of 
reflectors, shown in Fig. 14, in which 
the antenna is placed on the ground and 
beamed toward a reflector which in 
turn directs the wave in the desired di- 
rection, can be employed. Usually the 
antenna beam is perpendicular to the 
ground, and the reflector is at a 45 
degree angle. 

Fig. 13. Parameters for calculating 
the power reflected from a reflector. 

Simple geometry can be used to de- 
termine the per -cent of power that is re- 
flected by the reflector. The reflected 
power is equal to the ratio between the 
projected area of the reflector divided 
by the area of the beam at the reflector 
point. Referring to Fig. 13A, the power 
reflected becomes: 

(DL 
2 

Pr = \D8 
where D, and D, are the diameters of 
the projected reflector and the beam 
respectively. It should be noted, of 
course, that P, cannot be greater than 
1, hence Eqt. (20) holds only forDp <D,. 

Another factor that should be re- 
membered is that the antenna does not 
act as a point source but generates a 
wave of finite length equal to the effec- 
tive area of the antenna. This area 
projects in the direction of the major 
lobe until the projected line crosses the 
theoretical beam line as shown in Fig. 
13B. 

The length, L, in this figure is, from 
geometry, equal to: 

(20) 

LB Da L - Doff = rr; . (21) 

with B, the beamwidth, in radians. 
For a parabolic antenna with an ef- 

fective area of 0.64, or an effective 
diameter of 0.8, Eqt. (21), using the 
value of B given in Eqt. (9) converted 
to radians, becomes: 

0.8D 0.8D D2 
L - - B - 70 ), - 1.5? 

(22) 

57.3 D 

A very recent development in the 
transmission line art that shows great 
promise for the future is the surface 

T 

Fig. 16. Schematic sketch of a 
surface wave transmission line. 

\ 13 ENAMELED WIRE 
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wave transmission line. This line, also 
known as the G- String and G -Line, is 
still in the experimental stage but pub- 
lished results'° indicate a very great 
improvement in attenuation can be 
achieved. For example, for the 120 foot 
line shown in Fig. 16, the measured at- 
tenuation was 2.2 db. at 1600 mc.; 2.3 
db. at 3300 mc.; and 4.5 db. at 4500 mc. 
This compares very favorably with . an 
equivalent length of RG -8 /U cable 
which has an attenuation of 13 db. at 
1600 mc.; 22 db. at 3300 db.; and 30 db. 
at 4500 mc. 

This line utilizes an entirely new 
principle in microwave transmission 
line design in that the electromagnetic 
energy is not transmitted via a guided 
radiated wave, but is confined within the 
surface of the transmission line. It can 
be shown that if a TEM wave can be 
generated with a z component, it will 
not radiate into space, but will be con- 
fined within the surface of the wire. 

The author is grateful to Mr. A. G. 
Clavier, Federal Telecommunication 
Labs., for his permission to use his 
nomograph of parabolic antenna gain. 
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The following information is pub- 
lished in order to clarify a mis- 
understanding created by the pub- 
lication of Dr. Georg Goubau's talk 
on "Surface Wave Transmission 
Line" in the May 1950 issue of 
this magazine. 

It should have been indicated 
that this material was the tran- 
script of a talk given by Dr. Goubau 
at the Annual IRE Convention in 
New York City on March 8, 1950 
and not a special article written by 
him for this magazine. 
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Radio Navigation 
(Continued from page 14A) 
reaches zero for then the output of the 
phase sensitive amplifier will be zero. 
It follows that the card will indicate 
phase angle and therefore bearing, 
hence the name Omni- Bearing Indicator. 

Fig. 2 shows a simplified form of 
a resolver circuit. The grids of the 
tubes are fed 30 cycle signals 90 de- 
grees displaced from each other. The 
resolver or phase shifter stator coils, 
being in series with the comparatively 
large resistors in the cathode circuits, 
carry constant currents. By virtue of 
the construction of these coils coupled 
with the fact that they are fed out of 
phase currents, they produce a rotating 
field. For each mechanical degree 
through which the resolver is turned 
there will be a phase displacement of 
1° in the induced rotor voltage. 

The 30 cycle signal developed in the 

TO STATOR OF 

DIFFERENTIAL SELSYN 
FROM ROTOR OF 

DIFFERENTIAL SELSYN 

SERVO 
MOTOR 

ROTOR 

FLUX 
GATE 

Fig. 10. Automatic circuits. Differ- 
ential selsyn is shown in Fig. 6. 

discriminator as described previously 
is fed to a phase splitting network 
ahead of V. and V. as shown in Fig. 
9. The purpose of this network is to 
supply the four grids with voltages 90 
degrees separated from each other. 
The two resolvers shown symbolize the 
ones in the pilot's Omni- Bearing Selec- 
tor and in the Omni -Bearing Indicator 
in the accessory unit. 

From the output of the auto re- 
solver the reference signal, after some 
further mistreatment, arrives at the 
primary of T. whose secondary ap- 
pears in Fig. 8. Our variable signal 
shows up in the primary of T2u. Opera- 
tion of the deviation indicator from 
these two secondaries can easily be 
deduced from observation of Fig. 8. 

Three phase voltage containing direc- 
tion information from the flux gate 
(gyrosyn compass) appears in the 
stator of the RMI card drive motor as 
shown in Fig. 10. Direction information 
is contained in the amplitude relation- 
ship of the three phases. Voltage in- 
duced in the rotor is amplified in a 
servo amplifier whose output drives a 
servo motor on the same shaft and 
this positions the rotor to null with 
the stator. The compass card on this 
shaft then reads magnetic heading. 

E N G I N E E R I N G D E P T. 

With GCA (Ground Control Ap- 
proach) and Teleran already accepted, 
and other developments rapidly coming 
to the fore, it appears that full auto- 
matic flight control is no longer just 
a dream of the future. 
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OFF- RESONANCE RESPONSE -LARGE DEVIATION 
CHESTER W. YOUNG, Senior Electronic Eng., Consolidated Vultee Aircraft Corp. 

THIS nomograph is an aid in finding the response of Align resonant frequency fo with desired frequency Sf 
a circuit to a given frequency which is greater than to give ß. On left-hand side, align S with Q to give re- 
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DOWrJ New 1951 
MIDWEST "VIDEO GRAND' 

191/2 -Inch TELEVISIO 
with AM -FM RADIO and 3 -Spee 

Automatic Intermix Phonograp 
In Your Own Home on 

30 DAYS TRIAL 
You Must Be Satisfied or Your 

MONEY BACK 

MIDWEST RADIO & TELEVISION CORP. 
DEPT. 37C, 909 BROADWAY, CINCINNATI 2, OHIO 
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to WRITE IN NAME AND ADDRESS (PLEASE 
PRINT) ON COUPON OR lc POSTCARD 

MIDWEST RADIO & TELEVISION CORP. g 

Dept. 37Ce 909 BROADWAY e CINCINNATI 2, OHIO g 

Please send me your new FREE 1951 Catalog. 

NAME 

ADDRESS 

CITY 

II. 
TONE -STATE 

a 
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Set a new 

mark 

in TV Set 

Service 

FOR THE BEST IN TEST EQUIPMENT 

... SEE SYLVANIA 

Sylvania TV Sweep 

Signal Generator 
(Type 500) 

A compact, efficient instru+ 
ment equipped with electron- 
ically controlled sweep cir- 
cuits to eliminate the com- 
plexities found in mechanical 
sweeps. Ideal companion in- 
strument for Type 501 Marker 
Generator. 

Sylvania TV 

Oscilloscope 
(Type 400) 

This new, high -gain, wide - 
band instrument accu- 
rately displays any TV 
pulse, wave -shape, or sig- 
nal. Sensitivity: 0.01 
volts /inch. Band width 
useful to 4.0 mc. Fre- 
quency compensated at- 
tenuator. 

SYLVANIA 

...with this 
new 

SYLVANIA 

Marker 

Generator 
Type 501 

IT'S here at last! The new Sylvania TV Marker 
Generator we promised you. 

Now you can offer better TV service than ever 
before. This new Sylvania instrument provides 
two separate signals for marking an oscilloscope 
trace of response curves, accurate adjustment of 
traps, frequency spotting, measuring band width, 
and correct adjustment of the popular 4.5 mc.. 
intercarrier sound circuits. 

Single switch provides continuously variable 
and crystal -controlled signals separately or simul- 
taneously, or standby operation. VFO covers 15 
to 240 mc. range. Second oscillator furnishes 
crystal- controlled signals without tuning, when 
standard makes of crystals are inserted in a panel 
socket. 

Mail the coupon for full information or see 
your Sylvania distributor today! 

Sylvania Electric Products Inc. 
Department R-1210 
Emporium, Pa. 
Please send me illustrated folders describing the full 
line of Sylvania Test Equipment. 

Name 

Company 

Street 

City- Zone State 
L 

ELECTRIC 
RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLQMPS; TELEVISION SETS 

October, 1950 21 
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CONCORD--CHICAGO IT TO YOU 
FASTER--FOR LESS 

2(,35 

NEW! TV SIGNAL 
GENERATOR 

3 INSTRUMENTS IN ONE 
With the new Superior Model TV -30 Televi- 
sion Signal Generator you can now accurate- 
ly align TV i -f and front ends without the use 
of an oscilloscope or TV sweep generator. 
The TV -30 does all the work in a fraction of 
the time. Check these features: Built -in 
modulator may be used to modulate the r -f 
frequency; also to localize the cause of trou- 
ble in the audio circuits of TV receivers. 
Double shielded oscillator circuit. Linear 
calibrations throughout. Frequency Range: 

4- Bands --no switching 18 -32 mc. 35 -65 mc. 54 -98 mc. 150 -250 mc. Audio 
Modulating Frequency: 400 cycles (Sine Wave). Attenuator: 4- position, lad- 
der type with constant impedance control for fine adjustment. Tubes (2) 
6C4, 6SN7. Comes complete with shielded coaxial lead and all operating in- 
structions. Overall size: 6 x 7 x 9 ". 
25- 21694R -- Shipping Weight 10 lbs 29.35 

JUST OUT! EMC MODEL 202 
TUBE -OHM -CAPACITY TESTER 

This brand new EMC Model 202 TUBE -OHM 
CAPACITY -TESTER is designed to test all 
tubes including the noval and subminiature 
types by the standard emission method. It 
has individual sockets for each type of tube 
base, and supplies heater voltages from 0.75 
to 117. Completely flexible switching ar- 
rangement. It can also test cold -cathode, 
magic -eye, voltage regulator, and ballast 
tubes. Capacitor leakage can be checked to 
one megohm, resistance to 4 megohms, and 
capacitance from .01 to 1 mfd. The instru - 
ment is housed in a hand -rubbed portable 
oak case with hinged cover and carrying 
handle. Panel finished in 3 -color hammer - 

tone. The built -in roll chart is covered with nonbreakable transparent plastic. 
This tester will save you valuable minutes on service jobs --put extra cash in 
your pocket. 
25- 21610R -- Shipping Weight 12 lbs 43.61 

61 

2295 

BUILD IT YOURSELF 

FEILER TS -9 VTVM KIT 
When you build your own test equipment you 
save money. This Electronic Vacuum Tube 
Volt - Ohm Milliameter kit has latest zero 
center scale for FM and TV discriminator 
alignment. Ranges: AC or DC volts-0.5/ 
10/100/500/1000; Decibels --minus 20 to 
plus 16; Ohms --0.2 -1000 megohms in five 
steps; DC ma. - -0 -1 (additional ranges a- 
vailable by external shunts). Input impe- 
dance: 26 Megohms on DC, 3 Megòhms on 
AC. Tubes: (2) 6C4, (1) 6H6, (1) 6X5GT. 
Has DC polarity reversing switch: big 4 -1/2 

in. meter. Accurate within 2% on all ranges. For 105 -125 volts 50 -60 cycle 
AC. Sturdy steel case, 11 -1/2 x 9 x 6 in. , in gray hammerloid finish. Com- 
plete, easy -to- follow instructions included. 
32- 24374R -- Shipping Weight 12 lbs 22.95 

Aar PHOTO ELECTRIC CELL 

JUST ARRIVED! Big Shipment of Selenium photo 
electric cells. Rated at 500 microamps. / lumen. 

Generates 1/4 V in bright sunlight- -needs no batteries. Can be used in photo 
exposure meters and in colorimeters with sensitive relays. 
99- 6810R- -Each 95C 

CONCORD RA i IO 
Mail Order Center and Showroom 

901 W. Jackson Blvd., Chicago 7, III. 
Branch Showroom: 265 Peachtree St., Atlanta 3, Ga. 

EXPORT 
For PROMPT Service on Export Orders & Inquiries 
Address to CONCORD RADIO CORP. , EXPORT DIV- 
ISION, 901 West Jackson Blvd. , Chicago 7, Illinois. 

22 

TWO -SPEED 
TAPE RECORDER 

Gives you many features that you would expect tofind only in more ex- pensive professional equipment. Two playing and recording speeds: 3 -3/4 in. /sec. gives two full hours' recording on one 7 in. reel at a 50- 5,000 cycle frequency range--and 7 -1/2 in. /sec. speed which gives one hour's recording at a 50 -8,000 cycle frequency range. Record and 
e 

gives high quality re duction. Electron eye tube gives posit e control of recording level. 
Editing key lets you spot- erase, edit and "dubb in" anywhere on the 
tape. Has rewind and skip control. Alnico V PM speaker. Input jack 
for microphone, radio or phonograph. Output jack for headphones or 
external amplifier. Positive interlock control switch--"Play-Record" or "Rewind- Skip" control cannot be used until other control has been 
returned to neutral position. This eliminates spilled or broken tape. 
Hi -Fi amplifier. Sturdy plywood case is finished in stain -resistant ar- 
tificial leather. Size: 9 -3/4 x 13 -1/2 x 11 ". Space in case carries microphone, reels and cords. Includes microphone, one reel tape, one 
extra reel. 
35- 22614R -- Shipping Weight 26 lbs :...159.50 

AM CHASSIS 
HIGH FIDELITY 

CAN BE USED AS A COMPLETE AM 
CHASSIS OR AS A HIGH -FIDELITY TUNER 
IN TOP QUALITY CUSTOM INSTALLA- 
TIONS. Covers the 540 kc to 1900 kc band. 
The addition of a speaker will give you a 

complete AM System, or by making a few simple wiring changes you can incor- 
porate it into your High -Fidelity ensemble. Its carefully engineered superhet cir- 
cuit uses iron core i -f transformers to give maximum selectivity and gain. Tuned 
r -f stage and 3 -gang condenser pick -up those distant, hard -to -get stations.Built- 
in high "Q" loop antenna is extremely selective and sensitive. Also has terminals 
for connecting external antenna. Powerful output transformer matches any PM 
speaker that has a 3.2 ohm voice coil. Undistorted power output of 2 watts. Rec- 
ord player can be easily attached. Chassis has phono jack for any crystal or high 
impedance pickup. Phono motor can be plugged into AC outlet on chassis. Sensi- 
tive tone control lets you select exact tonal emphasis you prefer. Tubes: (2) 
12BA6, 12BE6, 12AV6, 6V6, and 6X5 rectifier. Overall size of chrome -plated. 
chassis: 4 -1/4 x 7 x 9 -3/4 ". Operates on 96 -125 volts, 60 cycle, AC. 
1- 650R -- Shipping Weight 10 lbs 38.95 

BEDLAMP RADIO 

BARGAIN PRICED 
"Soft light and sweet music" is the soothingcom- 
bination you can have from this cleverly -designed 
bedlamp radio. Spend pleasant evenings reading 
in bed to the strains of your favorite melodies. 
Flip off the light and relax to the radio alone. 
Padded, adjustable brackets let you mount the radio on any type of bed rail or head- 
board. The radio is a full -size, 5 -tube superheterodyne, with built -in antenna and 
dynamic speaker. The bedlamp section contains a standard, tubular lamp, behind 
a curved, plastic diffusing shield, which unclips from the front of the radio to re - 
place the lamp. The unit operates on 110 volts, AC or DC. Radio uses: 12SA7 , 

12SK7, 12SQ7, 50L6-GT, and 35Z5 -FT (rectifier). Dimensions: 9 -1/2" x 5 -1/4" 
x 7 ". Shpg. Wt. 8 lbs. Our supply is limited so Order TODAY! 9.95 1- 533R-- Bedlamp radio in walnut plastic 
1- 534R-- Bedlamp radio in ivory plastic 19.95 

FREE 
YOUR GUIDE TO GREATER SAVINGS... 
CONCORD'S CATALOG -- JAM -PACKED WITH VALUES! 
SEND FOR YOUR FREE COPY, TODAY. 

I CONCORD RADIO CORP. Dept. R1C-50 
901 W. Jackson Blvd. , Chicago 7, Illinois. 

D Enclosed $ (Include shipping charge. 
Any excess will be refunded.) Rush me this follow- 
ing equipment. 

D Send FREE latest Catalog and Bargain Bulletin. 

Name 

Address 

City Zone State 
L. 
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QT'S HERE! 

lh&NeW 111k 

16 
18 20 

22 

12 

10 

a fully automatic 

ANTENNA 
ROTATO R 

s 
ALLIANCE 

8 

4 

with the most 
accurate indicator 
on the market! 

Just set the pointer and forget it! 
Works in any weather 

Guaranteed for one year 

%¢ad ,'et tetstJe - 
Only Alliance delivers a 

national TV campaign to 
five million viewers around 

60 stations. 

It pays to stock and sell 
Alliance Tenna- Rotor! 

Alliance Manufacturing Co, 
Alliance, Ohio 

Export Deportment: 401 Broadway, New York, t!. Y., U.S. A. 

October, 1950 

AUTOMATIC -the new deluxe mode! HIR Alliance Tenna- 

Rotor is fully automatic. Turn the indicator knob and the 

antenna turns to any setting on the dial and stops. 

FASTER INSTALLATION -the only direction -indicating 
rotator where no orientation of antenna is required. Uses 

special "Zip" feature -4- conductor cable. 

NEVER OUT OF DATE -mark the best antenna position 

for each station right on the dial with removable stickers. 

New channels can be added at any time by customer. No 

expensive callbacks necessary. 

MYSTIC LIGHT -light moves along the dial, shows posi- 

tion while antenna turns. Pointer indicates antenna position 

at all times. 

alliance 
CTENNA ROTOR 

(TV ANTENNA ROTATOR) 

23 
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Hallicrafters S-386 
Shpg. wt. 14 lbs. Only$4950 

Buy it at a substantial saving 
with a Walter Ashe "Surprise" 
Trade -In deal. What do you 
have to trade? 

HALLICRAFTERS S -78 
New FM/AM Radio Chassis. $7995 Catalog. 
Shpg. wt. 22 lbs. Only 

Slash the above price by trading in your used test or communication 
equipment. 

*if a 
Save Money with aS 
Trade -ln Allowance on Your 

Pf, Used Test or Communication 
} 4 Equipment for one of the NEW 

hallicrafters 
COMMUNICATION RECEIVERS 

For saving cold cash on hot values noth- 
ing beats the bargain you get when you 
trade your used (factory -built) test or 
communication equipment for the Halli- 
crafters Receiver of your choice. 

To get YOUR extra -liberal "Surprise" 
allowance, simply tell us what you have 
to trade. We'll respond, pronto, with our 
money saving offer. Wire, write, phone 
or use the handy coupon today! 

FREE! New 164 -Page 
The treasure chest of 

values! Send for your 
copy today. 

HALLICRAFTERS ST -74 
For amazing savings apply our "Surprise" 
Trade -In Allowance against this price. 
New FM /AM Tuner Chassis. 

$$ 99 5 Shpg. wt. 17 lbs. Only 

A Word To The Prospective Novice 
From our complete stock of Hallicrafters Receiv- 
ers you can choose the instrument ideally suited 
for your entry into the proposed Novice class of 
Licensee in Amateur Radio. Free copy of latest 
Hallicrafters catalog is yours for the asking. De- 
pend on Walter Ashe for the latest and best 
buys in Radio. Electronics, Components and 
Supplies to meet your every requirement. 

THE HOUSE OF "SURPRISE" TRADE-INS 

1125 PINE ST. ST: LOUIS 1, MO. 
24 

HALLICRAFTERS SX-71 

Shpg. wt. 33 lbs Only$18850 
But buy it for less by applying our 
liberal trade -in allowance against 
the purchase price. 

ALL PRICES F.O.B. ST. LOUIS 
PHONE: CHestnut 1125 

Walter Ashe Radio Co. 
1125 Pine St., St. Louis 1. Mo. RN -50 -10 

O. K. Walter, Rush "Surprise" Tradein offer on my 

(describe used equipment) 
for 
(show make and model No. of new quipment desired) 
Rush Free Copy of your new 164 page Catalog. 

NAME 

ADDRESS 

CITY Zone STATE 
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Your Own Secret Weapon is Electronic Training! 

Radar -guided glider bomb perfected by 
Navy. The Bat, first fully automatic 
guided missile to be successfully used in 
combat, is now a full -fledged service 
weapon of the Fleet. The Navy has 
launched a program to train personnel in 
technical and operational use. Bats follow 
their targets through own radar installa- 
tion, which is in the nose ; bomb is carried 
in fuselage. Official U.S. Navy Photograph. 

Whether in the Armed Services or in Industry, CREI Training 
Pays off with More Money ... Interesting Jobs ... Secure Careers 
Electronics in war directs gunfire, drops bombs, finds 
enemy planes, "homes" friendly planes, detonates 
explosives, and finds targets. Any man with elec- 
tronics training gets an important berth in the Serv- 
ices. Just as essential to industry, the man with 
advanced electronics know -how is assured of an inter- 
esting, well -paid career. 

CREI, through home study, offers practical tech- 
nical training, starting with basic principles. It 
grounds you thoroughly in the fundamentals required 
for work in guided missiles, television, and all the 
important fields of communications and electronics. 
Thus, with CREI training you qualify for work in an 
industry that desperately needs qualified men. Or if 
you enter the armed services, your electronics knowl- 
edge quickly puts you in line for promotion. 

THE THREE BASIC CREI COURSES: * PRACTICAL RADIO ENGINEERING 
Fundamental course in all phases of radio -electronics * PRACTICAL TELEVISION ENGINEERING Specialized training for professional radiomen * TELEVISION AND FM SERVICING Streamlined course for men in "top- third" of held 
ALSO AVAILABLE AS RESIDENCE SCHOOL COURSES 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute Founded in 1927 Dept. 11108, 16th & Park Rd., N. W. Washington 1o, D. C. Branch Office: San Francisco, 760 Market St. 

In World War II CREI trained thousands of men 
for the Services. In recent peacetime years CREI 
has been selected by major airlines, manufacturers, 
networks and top merchandisers to train their own 
electronics specialists. United Air Lines, Pan Amer- 
ican Airways, Canadian Broadcasting Corp., Bendix, 
RCA Victor, and Sears -Roebuck are just a few of the 
firms that have paid us to train their men. 

Make your own opportunity in electronics. Start 
preparing at once while there is still time! The next 
few months can be all- important in determining your 
future electronics career. Write immediately for 
complete information. The cost is within reach of 
all, the terms easy. 

October, 1930 

CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. 11106, 16th 8. Park Road, N. W., 

Gentlemen: Send booklet, "Your Future 
tronics," together with details of your 
self -improvement program and outline of 
brief resume of my experience, education 

Check Field of Greatest Interest: 
Practical Television Engineering 
Practical Radio Engineering 
TV, FM & Advanced AM Servicing 

If Residence School Preferred, 

Washington 10, D. C. 

in the New World of Elec- 
home study training, CREI 
course. I am attaching a r. 

and present position. 

Aeronautical Radio Engineering 
Broadcast Radio Engineering No 

(AM, FM, TV) 
Radio -Electronics in Industry 
Check Here 

NAME 

ADDRESS 

CITY ZONE 

AGE 

STATE___ 
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the New 

PYRAMID 

"Humidi -Sea 
(TUBULAR PAPER CAPACITOR) 

\ 

ocz\'''s 
ikkoo 

Ruggedly built to 
withstand undue - 
vibration and rough 
handling 

Outer tube 
plastic impregnated 
to prevent 
moisture-absorption 

Light outer coat 
of high -temp wax 
provides 
double protection 

Each end 
plastic sealed 
against moisture 

Leads anchored 
securely in solid 
plastic end 

Type 85TOC "Humidi- 
Seal" capacitors are 
specially designed for 
85° C. operation, even 
in the most humid at- 
mospheres, and will meet 
the severe present-day 
demands of endurance in 
television receivers, auto 
radios, etc. 

WRITE FOR COMPLETE LITERATURE 

Representatives and Distributors 

throughout the U.S.A. and Canada 

PYRAMID 

PYRAMID ELECTRIC COMPANY 

155 Oxford Street 

Paterson, N. J., U.S.A. 

TELEGRAMS: WUX Paterson, N. J. 
CABLE ADDRESS: Pyramidusa 
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CECIL S. ALLEN has been elected to the 
post of executive vice- president and 

general manager of 
Raytheon Manufac- 
turing Company's 
Russell Electric 
Company Division 
in Chicago. 

Prior to joining 
Russell, Mr. Allen 
was vice -president 
and general man- 

ager of the Pacific Coast Division of 
the A. O. Smith Corporation for two 
and a half years. For sixteen years he 
served in various capacities with the 
General Electric Company and during 
the war he was section engineer in 
G.E.'s fractional horsepower motor 
engineering division at Fort Wayne. 

* * * 

W. A. BUCK has been named vice -pres- 
ident and general manager of the RCA 
Vict6r Division of Radio Corporation 
of America ... Election of HARRY 
E. AUSTIN as vice -president in charge 
of the Pacific Coast District for RCA 
Communications, Inc. was announced 
recently ... C. P. Clare & Co., Chi- 
cago relay manufacturer, has pro- 
moted L. E. NOELCK to the post of 
assistant sales manager ... CHARLES 
F. WATTS has been named assistant 
purchasing agent in charge of televi- 
sion cabinet procurement for Andrea 
Radio Corp.... L. M. SANDWICK is 
the new vice -president and general 
sales manager of Scott Radio Labora- 
tories. He was formerly merchandis- 
ing manager of the firm ... J. GRAY - 
SON JONES, formerly chief engineer, 
has been named vice -president of 
Conrac, Inc., Glendora, California 
manufacturer of television receivers 

The appointment of JOSEPH 
KATTAN as distribution manager has 
been revealed by Emerson Radio & 
Phonograph Corporation ... Sylvania 
Electric Products Inc. has made three 
new appointments of interest to the 
industry. ROBERT L. McNELIS has been 
promoted to the post of distributor 
sales representative for the Radio 
Tube Division. DONALD E. SMITH has 
been transferred to the renewal tube 
sales department, and CURTIS K. WALL 
has joined the distributor sales de- 
partment of the company ... AL- 
FRED S. BACKUS has been appointed to 
the post of plant manager of the Clif- 
ton, New Jersey operation of Mycalex 
Corporation of America . The Tel- 
evision -Radio Division of Westing- 
house has named FRED S. McCARTHY 
of Chicago to the post of sales promo- 
tion manager of the division . . . 

WALTER F. KRAM has joined the en- 
gineering staff of the Ballantine Lab- 
oratories, Inc. at Boonton, N. J. as 

senior engineer ... F. W. TIETS- 
WORTH has been named commercial 
engineer for the eastern sales region 
of General Electric's Tube Divisions. 
The same divisions have also ap- 
pointed G. E. BURNS as field sales man- 
ager and W. C. WALSH western re- 
gional sales manager in the replace- 
ment field ... SAMUEL J. SPECTOR, 
president of the Insuline Corporation 
of America, was elected to the board 
of directors of the 1951 Radio Parts 
and Electronic Equipment Shows, Inc. 

RON MERRITT is the new field 
sales agent for the Instrument Divi- 
sion of Allen B. Du Mont Laborato- 
ries, Inc. He will cover the Northwest- 
ern territory .: . Reeves Soundcraft 
Corp. of Long Island City, N. Y. has 
appointed HARRY P. WESTON as execu- 
tive vice -president of the firm. He was 
formerly with Graham -Paige Corp. 

REAR ADMIRAL C. A. RUMBLE, 
USN (Ret.) has joined the Erie Re- 
sistor Corporation as manager of its 
Washington Division ... T. R. 
MATHEWS has been named distributor 
manager of the Radio- Television Di- 
vision of Stromberg- Carlson Company 

JOHN GRAY, a recent graudate 
from the University of Illinois School 
of Engineering, has been named to 
head the Industrial Sales Correspond- 
ence department of Simpson Electric 
Company of Chicago . . . JACK STE - 
YENS has been elected vice -president 
of the Geo. Stevens Mfg. Co., Inc. of 
Chicago. He has been with the firm 
since 1942 ... BEN WILLIAMS is the 
new general manager of Richmond 
Television Corporation, manufacturer 
of the Natalie Kalmus television re- 
ceiver line ... J. M. TAYLOR has 
joined the Whitney Blake Company of 
New Haven, Conn. as assistant sales 
manager for that wire firm ... DAN 
DEANER, a well -known figure in the 
radio and television sales field, has 
joined International Television Cor- 
poration as sales manager. 

MATTHIAS LITTLE has been elected 
president of the Quam -Nichols Com- 
pany, Chicago 
speaker and elec- 
tronic components 
manufacturer. He 
succeeds James P. 
Quam who was ele- 
vated to the post of 
chairman of the 
board. 

Mr. Little, who 
joined the company in 1930, has been 
vice -president of the firm since 1946. 
During the war he served as a major 
in the air force. 

Mr. Quam plans to devote a greater 
part of his time to the development 
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MAKE LAFAYETTE YOUR HQ FOR 1 

(sENU /NE RÇ1 PARTS 1 EOU /PMfNT 
genuine RCA TV components 

* Complete Stocks! * Quick Delivery! 

New Senior VoltOhmyst 
The WV -97A has a range of usefulness extend - 
ing beyond that of any other instrument in the 
field. The new Senior VoltOhmyst measures de 
voltages in high- impedance circuits, even with 
ac present. It reads the rms values of sine waves 
or recurrent pulses, even in the presence of dc. 
Its electronic ohmmeter has a range of ten bil- 
lion to one. Like all RCA VoltOhmysts, it fea- 
tures high input resistance, electronic protection 
from meter burn =out, zeso- center scale for dis - 
criminator alignment, molded-plastic meter case, 
a 1- megohm isolating resistor in the de probe, 
and sturdy metal case for good rf 

$6250 shielding. 25P21527, Wt. 12 lbs..... 

RCA FM Folded $559 
Dipole Antenna 

Excellent for use in low- signal strength 
areas. Specially designed for FM receivers 
with 300 -ohm inputs. Lightweight aluminum 
construction. Ready for mounting. Complete 
with 5 ft. mast. 28N21816: Shpg. Wt. 5 lbs. 

special Lafayette offer on 

RC A SERVICE 

MANUALS! 

tion and application data on Rath 

VOLUMES 1- II- III-IV TV components for u_e 

A $22.00 Value for $15.00 VdtP4 lb 
pages. 

23111903: Shpg. 

Buy 
torhSeentire Datai Books f from RCA RECEIVING TUBE 

35 
Lafayette for $1itse - MANUAL .. - 

$7.00! Pays for itself over and 
Complete technical data 

tubes, time saved and service Complete 
and 

technical 
receiving data 

jobs speeded! No. 23F20197. Ship- 
Plus theory and operation of each 

Ping Weight: 6 3N 19963: Shpg. 

RCA TV DATA BOOK $1.50 
unit.. 

1!. lbnages. 
- 

alignt° alignment procedures, circuit an i RADIOTRON DESIGNERS 

HANDBOOK . Wt. 1.22 
service data. AP 100 pages. .. . 

23119904: Shpg. Vt 1 lb. 

COMPONENTS 
.25 New manual sponsored RCA 

for the set ssiponerso 365 pages. 

TV installa- 23N19680: Shpg. Wt. 1 lb. 

Gives complete technical, 

JNEW BOOK! 
HOT- OFF -PRESS 
LATEST BUYS! 

Clip coupon at once for your free 
copy of Lafayette's big new buy - 
book! Hi -Fi, Parts, Tubes, Com- 
ponents, TV, P.A. - everything 
in radio and electronics. 

1E1 
Stock No. RCA No. Description 
6F5977 201D1 
6F5978 201D2 
6F6002 201D3 
6F6003 201D12'" 
6F5979 201R1 

Deflecting Yoke 
Deflecting Yoke 
Deflecting Yoke 
Deflecting Yoke 
Width Control 

6F5980 201R2 
6F5981 201R3 
6F5877 201R4' 
6F5878 201R5' 
6F6004 20176 °' 

6F6005 20177" 
6F6006 201T8" 
6F6007 201T9' 
6F6008 2011-10' 

6F5982 201X1 

Width Control 
Horizontal Linearity Control 

Width Control 
Horizontal Linearity Control 
Power Transformer (30 -tube) 
Power Transformer (24 -tube) 
Power Transformer (21 -tube) 
Power Transformer (27 -tube) 
Power Transformer (27 -tube) 
Yoke Mounting Hood 

Price ea. 

4.41 
7.64 
8.76 
4.41 

.41 

1.29 
.47 
.59 
.71 

15.29 

6F5983 202D1 
6F5876 202D2' 
6F5984 203D1 
6F6009 203D3** 
6F6010 203R1** 

12F10168 20411 
6F5986 204T2" 
6F5970 20473 
6F6011 204T9'' 
6F5971 2081-1** 

6F5972 20812" 
6F5973 20873 
6F5974 20818'° 
6F6012 20819" 
6F5975 21171 

Focus Coil 
Focus Coil 

Ion -Trap Magnet 
Ion -Trap Magnet (PM type) 
Hor. Osc. & Sync. Control Coil 
Filament Choke 
Vertical Output Transformer 
Horizontal Output 
Vertical Defl. Output Transf. 
Horizontal Block, Osc. Transf. 

12.35 
11.17 
12.35 
12.35 

.76 

4.41 
6.47 
3.82 
1.23 
1.06 

.12 
2.94 
7.06 
2.65 
2.29 

6F5976 21172 
6F6013 21173 
6F5875 21115' 

Vertical Block, Osc. Transf. 
Horizontal Block, Osc. Transf. 
Horizontal Sync -Disc. Transf. 
Ver. Blocking Osc. Transformer 
Horizontal Output Transformer 

1.62 
1.62 
1.35 
1.47 
3.29 

Horizontal Output Transformer 
Hor. Defl. Output & HV Transf. 
Hor. Defl. Output & HV Transf. 

11.17 
3.29 
5.59 'For 16" net usina 16.4P4 TV Tube.''' Used with botta 16APS and 10BP4 Tubes. Prices shown are less 2% discount. 

RCA Repl. T.V. Controls 
Stock No. 
SN 5883 
6 N 5884 
6N5885 

6N5886 
6N5887 
6N5890 

RCA No. Sect. 1 Sect. 2 Price ea. 
71443 
71446 
71784 
71971 
72758 
73193 

20 
10,000 

500,000 
1,000 

1 meg. 
10,000 

S'nole tapped control. Prices shown are less 2% discount. 

10' 
1 meg. 
10,000 
50,000 

50,000 

500,000 

.97 
2.50 
2.53 
1.47 
1.47 
1.82 

SEND ALL MAIL ORDERS TO NEW YORK, PLEASE 

October, 1950 

ORDER DIRECT from 

100 Si 
Avenxth ue 

New York, N. Y. 

24 Central Ave. 

Newark, N. J. 

r 

áfavette 
LAFAYETTE RADIO (Radio Wire Television, Inc) 

1 100 Sixth Arenne, N. 

I Name 

Y. 13,N. Y. Dept. 

Please rush your new free catalog 910 

Please fill the attached order. 

110 Federal St. 

Boston, Mass. 

542 E. Fordham 

Rd. Bronx, N.Y. 

I Address 

City Zone State 
J 
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of new products in the speaker and television fields. He 
is the holder of many electronics patents. His new post 
will also enable him to take an active part in several of 
the trade association activities in which he is most in- 
terested. 

E. H. ULM, formerly sales engineer for the Electronics Di- 
vision of Sylvania Electric Products Inc. has been named 

merchandising manager of that division. 
He joined the staff of the Electronics 

Division in 1945 as a sales engineer. 
Prior to that time Mr. Ulm was asso- 
ciated with the field engineering force 
of the Radio Division of the Western 
Electric Company where he served as 
an instructor in radar and sonar. Dur- 
ing 1943 he served as an anti -submarine 
warfare field engineer for the Division 

of War Research, Columbia University. 
Mr. Ulm is a member of the IRE, the Radio Club of 

America, and the AIEE. 

// 

f 
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«Only three minutes on the job and this 

Amphenol INLINE Antenna is fully as- 

sembled and going up the Iadder! 

I save hours of installation time 

Amphenol Quick -up antennas, and 

important, because of the sturdy, 
more imp PHENOL 
durable construction called back 
antennas, I know 

to make repairs. and above 
For quick, easy handling-and the 

all, durability, there's nothing 

Amphenol INLINE Antenna." 

with 
even 

AMERICAN PHENOLIC CORPORATION 
1830 SO. 54TH AVENUE CHICAGO 50, ILLINOIS 

* * * 
TELEVISION EXPERTS from nine countries recently met in 
Geneva, Switzerland, under the chairmanship of Dr. W. 
Gerber of the Swiss General Post Office to discuss the matter of establishing detailed standards for telecasting. 

Delegates from Belgium, Denmark, Italy, the Nether- 
lands, Sweden, Switzerland, France, the United Kingdom, 
and the U. S. were present. The purpose of the meeting 
was to establish standards for 625 -line television systems. 
While the U. S., France, and the United Kingdom are tele- 
casting on other standards, it is possible that the other 
countries represented will adopt the 625 -line standard. 

* * . * 

RADIO CORPORATION OF AMERICA has announced that it 
has voluntarily relinquished four of its trademarks to 
public domain. 

The U. S. Patent Office has been asked to cancel RCA's 
registration of the tradenames "Iconoscope," "Kinescope," 
"Orthicon," and "Acorn." According to Frank M. Folsom, 
president of the company, the industry is now using these 
tradenames in a generic and descriptive manner and RCA 
is willing that they be so used. 

* * * 

CALVIN SILVERMAN, 15 -year old senior from Huntington 
High School, Long Island, was presented the first prize in 
the Long Island Science Congress competition as the rep- 
resentative of the school's Radio Amateur Club. 

The club was awarded an Eico Model 511 -K volt -ohm- 
milliammeter kit for its achievement in the construction 
and operation of a modern 300 watt, all -band amateur 
transmitter. 

* * * 
SOL PREDEGER has been appointed vice -president of Ma- 
jestic Radio & Television, Inc. of Brooklyn, New York. He 
is director of purchases for Majestic 
and also for Garod Radio Corporation. 

Mr. Predeger has been associated 
with the two companies for a period of 
13 years as director of all purchasing 
activities. He has also served in a simi- 
lar capacity with Fada. A pioneer in 
the radio industry, he has served vari- 
ous companies for over 20 years. 

Mr. Predeger's appointment is the 
first step in the company's plan for a general expansion 
in the purchasing department. Majestic is contemplating 
further additions to executive personnel in view of in- 
creased production schedules, according to Leonard Ash - 
bach, president of the firm. 

* * * 

ADMIRAL CORPORATION, Chicago television manufacturer, 
has received the merit award of the American Society of 
Industrial Engineers, Detroit, for leadership in research, 
engineering, design and manufacture in the radio and tele- 
vision fields. The award is made in limited numbers each 
year to those companies which, in the opinion of the board, 

(Continued on page 122) 
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Telovisioll 

camera with 

the eyes of a cat! 
Why an image orthicon camera can 

see with only the light of a match 

No. 9 in a series outlining high 
points in television history 

Photos from the historical collection of RCA 

Show any camera fan the things a television camera is 

asked to do, and you'll leave him gasping! 

Accustomed to using flash bulbs and floodlights -or 
taking time exposures in dim light -the still photographer 
is tied to the limitations of lens ratings and film speed. 

But a television cameraman operating the RCA image 

orthicon camera gets sharp, clear pictures -in motion - 
in places where lack of light would paralyze the most 

costly "still" camera. 

The secret, of course, is that the picture signals created 
within the RCA image orthicon camera can be intensified 

millions of times for transmission. 

Youthful ancestor of this supersensitive instrument is 

the iconoscope tube invented by Dr. V. K. Zworykin, of 

Here, in a testing battery at RCA Tube Plant in Lancaster, Pa., 

RCA image orthicon pick -up tubes get the final seal of approval 
from an engineer. 

Although dramatic action, in television plays, is often presented 

in the dimmest light - no detail is missed by the RCA image 

orthicon camera. 

RCA Laboratories. It was television's first all -electronic 

"eye " - without any moving parts, presenting no mechan- 
ical problems. 

Basing their research on principles uncovered by Dr. 

Zworykin's iconoscope, RCA sdientists were then able 
to develop the image orthicon pick -up tube. Although 

simple to operate, and virtually fool -proof, it is actually 
one of the most complex and compact electronic devices 

ever developed. 

Within its slim length -not much bigger than a flash- 

light -are the essentials of three tubes, a phototube, a 

cathode ray tube, an electron multiplier. The phototube 
converts a light image into an electron image, which is 

electrically transferred to a target and scanned by an 

electron beam to create a radio signal. The electron mul- 

tiplier then takes the signal and greatly amplifies its 

strength so that it may travel over circuits leading to the 
broadcast transmitter. 

Inside the image orthicon tube, more than 200 parts 
are meticulously assembled. There's a glass plate thinner 
than a soap bubble ... a copper mesh pierced with 250,000 

tiny holes to the square inch. A piece of polished nickel 

pierced with a hole so small you couldn't thread it with 
a human hair! 

The image orthicon television camera, as it has been 
developed by scientists at RCA Laboratories, is now 100 

to 1000 times as sensitive as its parent -the iconoscope 

... and in the dark, sees almost as clearly as the keenest 

eyed cat! 

Radio Corporation of America 
WORLD LEADER IN RADIO -FIRST IN TELEVISION 
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Saving energy for better 
low -cost telephone service 

In the waveguides which conduct microwaves to and from 
the antennas of radio relay systems, current is concentrated 
in a surface layer less than 1 /10,000 inch thick, on the inner 
surface of the waveguide. When these surfaces conduct 
poorly, energy is lost. 

To investigate, Bell radio scientists devised exact meth- 
ods to explore this skin effect at microwave frequencies. 

Scratches and corrosion, they found, increase losses by 
50 per cent or more. Even silver plating, smooth to the eye, 

Arrow points to tube containing a wire speci- 
men under test for surface conductivity. The 
tube and wire are excited to resonance by micro- 
waves from generator at extreme left. Conduc- 
tivity is calculated from frequency values 
indicated by barrel- shaped wavemeter (top 
center) and resonance curves traced on an 
oscilloscope screen (not shown). 

can more than double the losses of a polished metal. Very 
smooth conductors, like electropolished copper, are best. 
An inexpensive coat of clear lacquer preserves initial high 
conductivity for many months. 

Energy saved inside a microwave station is available 
for use in the radio -relay path outside. So stations can some- 
times be spaced farther apart, and there will always be more 
of a margin against fading. Here is another example of the 
practical value of research at Bell Telephone Laboratories. 

BELL TELEPHONE LABORATORIES 
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WORKING CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE BIG IN VALUE AND LOW IN COST 
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RAY1HÖW:tL 
TO ACHIEVE BARI 

Our quality is your guarantee of satisfaction. That is why folks 7 

who buy Raytheon television sets are satisfied customers. And no y''* 

wonder! Every Raytheon set is precision engineered ... made of d 

fine parts and materials ... to give outstanding performance. '' 
T 

Raytheon uses no short cuts ... leaves out no parts ... in order 

to cut prices. You can buy Raytheon with confidence because of itsofid4 
quality and dependability. VV" : 

Th iß,4 ; 

See the beautiful models now available in the new 1951 Ray- ^s 
theon line. And remember: Raytheon is dependably built for, ,ßt *'tir1 
dependable performance! 

List prices range from $189,95;to $625.00 .. 
RAYTHEON GIVES YOU THIS 
PROOF OF DEPENDABILITY! 

`.QPC1MtNi 

owe-woo/4,o 

Guaranteed by < R 

Good Housekeeping 
'FNDEAS ADVEN115E0 10Ca 

PROOF! Raytheon 
televisionis backed 
by the famous 
Good Housekeep- 
ing Guaranty Seal. 

i:_sr .tiñ5:'a... m'sren em¡ 

. ..r:cv^sVv.t..aA: 

PROOF! Backed 
by a liberal one- 
year Warranty. 

PROOF! Backed 
by the Under- 
writers' Labo- 
ratories Seal! 

PROOF! Made 
by a leader in 
electronics for 
25 years. 

Dependably Built for Dependable Performance 
As Advertised in Life, Good Housekeeping, Saturday Evening Post 

October, 1950 

+t 

BELMONT RADIO CORPORATION 
5921 W. Dickens Ave., Chicago 39, III. 

Subsidiary of 
RAYTHEON MFG. CO. 
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OUTSTANDING VALUES NOW AVAILABLE 
G 1 -13- CHANNEL 
TELEVISION TUNER 

For replacement or construction work. Capacity 
type tuner with fine tuning control. Using 3- 
6.16 tubes. Input for 300 -ohm line. One of the 
finest front ends ever built. 

Each $6.95 less tubes 

Lots of 3 6.50 each 

VOLUME CONTROL STEAL 
250,000 
500,000 

1 meg. 

2 mega 

With switch-21/2" milled shaft 

39c ea. 

Lots of 10 $3.72 
Asst. of 25 8.74 

Standard Type Replacement 
Phono Cartridge 

All New -All Guaranteed 
Type No. 1 will replace Shure W58A 

Webster N10 
Astatic L70 

Price -only $1.85 ea. Lots of 10 $17.90 

Type No. 2 will replace Shure W56A 
Webster N10 
Astatic L -72 

Price -only $1.99 ea. Lots of 10 $1 8.90 

CERAMICON CONDENSERS 
Standard Manufacture 

Kit of 100 most often used ceramicons -now 
only $4.95 

GT TUBE CARTONS 
Sturdy -Many Uses. 

Box bulk tubes, spare parts, nuts and bolts. 
$ .79 per 100 

4.95 per 1000 

KNOB ASSORTMENT 
Includes half push on and half set screw knobs. 
All used often. 

100 knobs only $1.89 

MOST POPULAR VIBRATORS 
Covering 95% of all uses at great savings. 

Standard 4 -prong $1.19 ea. 

10 for $10.50 

Delco 4 -prong $1.29 ea. 

10 for $1 1.90 

Buick Vibrator $2.59 ea. 
10 for $22.50 

32 

NOW LARGE 14" or 16' 
PICTURE FROM 

YOUR 10" or 12" 
TELEVISION SET 

Servicemen: Convert customers' sets for extra 
profits! 90% of all conversions can be made by 
use of the RAPARCO conversion kit. 

Includes 14BP4 CR tube, 70° deflection yokes, 
and attractive lucite mask. 

Complete, only $29.95 

HIGHEST QUALITY TELEVISION 
COMPONENTS 

AT LOWEST PRICES YET! 

Standard Manufacture -All New -All Guar- 
anteed. All these parts are used constantly in 
repair or conversion work. 

70° Deflection yoke -includes leads and re- 
sistors $3.50 ea. 

600 Deflection yoke 2.25 ea. 
Flyback transformer for 121/2' " set 2.75 ea. 
Flyback transformer for 16' set 3.50 ea. 

14" Attractive Lucite Square Mask 3.95 ea. 
16" Attractive Lucite Square Mask 4.50 ea. 
14BP4 Square, Black 14" CR tube 24.95 ea. 
16TP4 or 16XP4 Square Black 16" 

CR tube 37.50 ea. 

INDOOR 
TELEVISION ANTENNA 

Now TV reception without the outdoor antenna. Effective 
range 20 to 25 miles from station. Excellent reception. 
Easily installed -takes 5 seconds. Easily orientated. Heavy 
base -will not tilt. Attractive. Friction clutch -type action 
on the rods. 
Complete with lead in $1.79 

CRESCENT CHANGERS 
for the 

RCA 45- R.P.M. System 

A complete changer ready for installation or 
attachment. Beautiful in appearance, built to 
last under constant service. - 

Each changer comes complete with Crescent 
"Rollway" mounting for custom installations. 

Price complete $8.59 

Metal Base for RCA 45 R.P.M. changer - 
Mahogany Hammerloid Finish. $1 .00 

PM REPLACEMENT SPEAKERS 
ALL NEW -ALL GUARANTEED 

4" Alnico V - $1.19 ea. 

5" Alnico V 1.29 ea. 

6" Pin Cushion Alnico V 1.69 ea. 

6" Round Alnico V 1.69 ea. 

4x6" PM Alnico V 1.59 ea. 

7" PM Pin Cushion Heavy Alnico V 
Offset holes for auto replacement. 2.29 ea. 

6x9" PM Heavy Alnico V 2.29 ea. 

8" PM Heavy Alnico V 3.25 ea. 

10" PM Heavy Alnico V 3.95 ea. 

12" PM Heavy Alnico V 5.25 ea. 

CUSTOM BUILT AUTO RADIOS 
POPULAR BRAND -FITS IN THE 

DASHBOARD 

6 -tube sets of highest quality. Includes 6" PM 
speaker. 

For '49 -'50 Ford 

'49 -'50 Chevrolet Complete - 
'49-'50 Hudson ready to install 

'49 -'50 Plymouth $35.50 ea. 

'49 -'50 Dodge J 

ORDER BY CAR TYPE 

RADIO PARTS COMPANY 
SPECIAL OF THE MONTH 

Top Cowl Mount Auto Antenna 
3- section staff -60" Bakelite insulator with 

chrome trim. Single -hole mount. Complete with 
Shielded lead and universal plug. 

This month only $1.59 ea. 

Case of 25 1.52 ea. 

Radio Parts Company, 614 RANDOLPH ST CHICAGO 6, ILL. 

RADIO & TELEVISION NEWS 
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By the new method of 

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

you right in your own home! You actually hear your instructor's 
recorded voice. At the same time you watch "blackboard" size 

projected pictures, diagrams and illustrations. It's the quick, easy 
way to equip yourself for the big earnings in television -today! 

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

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

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

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

ti 
from reference library 

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

your questions 
on tape 

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

BE A SUCCESS ... ACT NOW! 
Millions of television set owners are demanding qualified 
television technicians to service . their sets. There is a 
tremendous shortage of such qualified men today and 
will be for many years to come. Get in on the ground 
floor of this booming industry and be prepared to accept 
a steady, big pay job for life. We can qualify you 
quickly, easily, surely -and help get you a job when 
you complete your course. Send for illustrated booklet 
that gives the complete details. 

MAIL COUPON TODAY! 

1 

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

5050 North Broadway, Chicago 40, Illinois 

October, 1950 

öe forest- Sanabria Corporation FREE 800K Dept. RN -10 
1. 

5050 eroadway, Chicago 40, W. TELLS i-lOW 
I 

Dear Sirs: 
Please send rae copy of your free illustrated booklet 

which describes the new TRANSPONDENCE method of 
learning television at home under the direction of ' 

Dr. lee de Forest and U. A. Sanabria. 

NAME_ -_ AGE__..__ 

ADDRESS .. 

CITY_ STATE 
(Mail in envelope or paste on a postcard.) 

..... ama seam .. arm m. .. a.. ....p. mac I.. ..E ... WO. .r ,.., .,. . 1,,, ,at ...,. .,. .. s 

att 
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DID YOU EVER LOOK INSIDE AN 

HMIITE 
Type AB POTENTIOMETER? 

ce element is 
resistance The 

LDED 
_ 

SOLID 
MO 

uiet er 

Provides 
Smoother, 

Life 
Operation, ana Longe 

If you were to cut an OHMITE Type AB Potentiometer in half, you 
would see where these rugged little two -watt units get their reputation for 
reliability, long life, and smooth, quiet operation. The secret lies in their 
unique design. 

The resistance element, for instance, is a thick, solid ring, molded under 
heat and pressure -not a sprayed film or paint type element. Because of 
this, the unit is unaffected by heat, cold, moisture, and length of service - 
and, the low noise level often becomes less with use ! Furthermore, termi- 
nals are imbedded in the element, and all parts are corrosion resistant. 

Use these fine components where reliability is important. Available in a 
wide variety of resistance values, and in three tapers -linear, clockwise 
logarithmic, and counter -clockwise logarithmic. 

AVAILABLE AT ALL OHMITE DISTRIBUTORS 

W' to P"" BULLETIN 131A 

bye Rtglct coca 

AVAILABLE FROM 
STOCK IN TWO 

STANDARD SHAFTS 

2" DIMENSION 

ROUND SHAFT S 

SCREWDRIVER 
SHAFT WITH 

LOCKING NUT 

OHMITE MANUFACTURING CO. 
4883 Flournoy St., Chicago 44, Illinois 

HMOTIE 
Reg. U. S. Pat. Off. 

R H E O S T A T S R E S I S T O R S TAP S W I T C H E S 
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The MICROWAVE 

ERA BEGINS 

Western Union's microwave tower, Neshanic, 
N. J. Upper antennas (truncated) are part of 
Philco's 6000 mc. microwave relay system. 
Lower parabolic antennas are part of RCA's 
4000 mc. microwave relay system. Diversity 
receiving antenna may be seen lower left. 

Top section of "H" fixture microwave 
antenna -supporting structure. 100 ft. 
wood poles are used. Plane reflectors, 
4 by 6 feet, are mounted on top and re- 
flect microwave beam from 4 ft. para- 
bolic antennas below. This is part of the 
Rock Island's microwave communica- 
tions system from Norton to Goodland. 

Dy 
LEO G. SANDS 

Sales Engineer 
Philco Corporation 

Dlicrowave relays will someday replace cross- country overhead 
telephone lines. Equipment described will be displayed at the 
27th annual meeting of the Communications Section of the Assn. 
of American Railroads meeting at French Lick, October 17 -19. 

LL over the country, towers 
topped by queer looking mir- 
ror -like reflectors or parabolic 

antennas are arising. These towers, 
spaced from 15 to 50 miles apart, are 
spelling the doom of the overhead tele- 
phone wires that follow almost every 
highway and railroad track. The com- 
plete elimination of the pole line is still 
far off, but construction of new open 
wire pole lines, except for local distri- 
bution, seems unlikely. 

For several years, there has been 
talk of the day when beamed radio 
would start taking the place of wires 
for point -to- point overland communi- 
cations. That day has arrived. Al- 
though the microwave art is not new, 
inexpensive equipment was not 
available until 1949 and very few sys- 
tems had been ordered prior to 1950. 

In the prewar year 1940, a radio 
relay system was installed by Philco 
engineers to bring television programs 
to New York and Philadelphia. This 
relay link operated in the vicinity of 
200 megacycles. In 1947 this pioneer 
radio relay was replaced with a 1400 
megacycle microwave system. During 

October, 1950 

the war, the armed services made 
considerable use of microwave and 
u.h.f. equipment for point -to -point 
communications. Today, t e l e vi s ion 
broadcasters make use of microwave 
links to transmit television signals 
from their studios to the television 
transmitters. 

Although it is comparatively easy to 
build microwave transmitters and re- 
ceivers, the biggest problem was the 
design of repeater equipment for long 
haul relay systems. A long micro- 
wave relay system consists of two 
terminals and a large number of inter- 
mediate repeaters. These repeaters 
must be capable of receiving and re- 
transmitting microwave signals with 
a minimum of distortion to provide 
high quality circuits and very little 
crosstalk. 

The ideal repeater would consist of 
a microwave amplifier in which de- 
modulation and remodulation does not 
take place. However, such a repeater 
has not yet been developed. Currently 
available repeaters fall into three 
classifications: (1) a transmitter and 
receiver connected back -to -back; (2) 

A.T.&T. microwave tower at repeater station 
located between Richmond and Norfolk, Va. 
Philco 10 ft. parabolic antenna is on top 
of tower. Waveguide is used to feed units. 

a heterodyne repeater; and (3) a feed- 
back repeater. All three types have 
merit and can be used with multiplex- 
ing systems compatible with the spe- 
cific type of repeater. 

The first commercial application of 
negative feedback at microwave fre- 
quencies is incorporated in the feed- 
back type microwave repeater 
developed by Philco. In this repeater, 
the output of the receiver is fed back 
to the receiver's own local oscillator 
klystron, causing it to track the in- 
coming frequency modulated signal. 
The output of the klystron is divided 
so that a small percentage of this out- 
put is injected into the mixer of the 
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HETERODYNE REPEATER 

1. MxEa c 9 D!SC -r aMa MOD 
OSC 

FEEDBACK REPEATER 

-4- 

Block diagram show simplified circuitry 
of two types of microwave repeater units. 

superheterodyne type receiver and the 
major portion of the output is fed into 
the antenna system as the outgoing 
signal. To provide duplex operation, 
two repeater units, one for each direc- 
tion of transmission, are multiplexed 
into common antennas. Only a single 
klystron -type tube is required for both 
transmission and reception in a single 
direction. 

A back -to -back type of microwave 
repeater consists of a receiver whose 
output is fed to a transmitter. For 
duplex operation, two transmitters and 
two receivers are required at each re- 
peater station. In this type of repeater 
at least two microwave oscillator 
tubes are usually required for each 
direction, one as the receiver local 
oscillator and the other in the trans- 
mitter. 

The heterodyne type repeater is not 
commonly used in communications re- 
lay systems due to its cost and com- 
plexity. However, it has found wide 
use in television relays. Here a com- 
paratively low frequency signal pro- 
duced by beating the incoming 
modulated microwave signal with the 
output of the receiver local oscillator 
is amplified. This low frequency sig- 
nal (v.h.f.) is used to beat against a 
microwave oscillator to produce a mi- 
crowave signal at the sum or differ- 
ence of the two frequencies. 

Several types of tubes are used as 
microwave signal sources and include 
lighthouse tubes, planer triodes, mag- 
netrons, and klystrons. Power outputs 
of these tubes vary from a few milli - 
watts to several watts. 

Several groups of radio frequencies 
in the microwave region have been 

allocated by the Federal Communica- 
tions Commission for point -to -point use 
by various industries, transportation 
services, public safety organizations, 
broadcasters, and communications 
common carriers. The 6000 megacy- 
cle band offers many advantages, such 
as high antenna gain, adaptability to 
simple circuitry, availability of reli- 
able long -life tubes, and excellent 
propagation characteristics. 

Antennas with parabolic reflectors 
are generally employed. The effective 
power gain, for example, of such an 
antenna with a dish of four foot diam- 
eter is in the order of 34 db. at 6500 
megacycles. This means that a one 
watt transmitter will effectively radi- 
ate the equivalent of a 2500 watt sig- 
nal. A waveguide is often used for 
connecting the antenna to the micro- 
wave transmitter, receiver, or re- 
peater. Alternatively, passive reflectors 
are used in lieu of long waveguide 
runs. A plane reflector, rectangular in 
shape, is mounted atop a tower or 
other suitable supporting structure 
and the parabolic antenna is mounted 
near the ground aimed at the reflector. 
The signal is bounced off the mirror - 
like reflector in the desired direction 
in the same manner as a beam of light 
is reflected by a mirror. In practice 
the parabolic antenna dishes are 
usually mounted on brackets on the 
roof of the equipment shelter. As the 
antennas are exposed to the elements, 
heating facilities are provided for feed 
horns and antenna dishes when used 
in cold climates. With the antennas 
mounted outdoors, there is the possi- 
bility that the dishes may be event- 
ually filled with leaves, dirt, or snow. 
Furthermore, the end of the feed horn 
makes an attractive target for the 
hunter. To provide greater protection 
for the paraboloids and feed horns, 
Philco engineers have recently de- 
signed a new type of microwave equip- 
ment shelter in which the antennas 
are mounted indoors under the roof. 
Windows made of a special type of 
pressed Fiberglas, virtually transpar- 
ent to microwaves but opaque to light, 
are installed in the slanting roof of the 
shelter. The antennas are aimed 
through these windows at the plane 
reflectors on the tower. To prevent 
frosting or the accumulation of snow, 
thermostatically controlled infrared 

A four -section r.f. filter for a Philco microwave receiver. This is part of the Philco CLR5 
repeater for use in 6575 -6875 mc. band. Tuning slugs are pretuned and sealed at factory. 
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lamps are used to heat the Fiberglas 
windows. 

One antenna with or without a plane 
reflector is used at terminals for simul- 
taneous transmission and reception. 
Two antennas are required at repeater 
stations in combination with wave - 
guide feeds or plane reflectors, each of 
which is used for transmitting and 
receiving simultaneously in one direc- 
tion to and from the adjacent repeater 
or terminal. 

The popular term for a single link, 
the space between adjacent repeaters 
or terminals is a "hop." For example, 
a three hop system consists of two 
terminals and two repeaters. The 
signal originating at a terminal on 
frequency f, is retransmitted by the 
first repeater on frequency f_ and is 
retransmitted again on frequency f, 
by the second repeater. The signal 
arrives at the far terminal in three 
hops. For duplex operation, another 
signal travels simultaneously in the 
reverse direction. 

The practical length of a hop is de- 
termined by the heights of the an- 
tenna supports, terrain, transmitter 
power, receiver sensitivity, and an- 
tenna gain, coupled with good engi- 
neering practice. Line -of -sight con- 
ditions are not good enough except 
for very short hops. At least 50 feet 
of clearance above trees is consid- 
ered desirable. Hops varying in length 
from 15 to 50 miles are common. 
Longer hops where sufficient terrain 
clearance is available could be con- 
sidered, however, long hops are more 
apt to suffer from fading. 

A properly designed microwave re- 
lay system makes allowances for fad- 
ing. When frequency modulation of 
the microwave signal is employed, 
shallow fades go unnoticed. A micro- 
wave system with a 30 db. fading 
margin provides a continuous signal 
without serious degradation of circuit 
quality even during deep fades. In 
the 2000 megacycle band, deep fades 
are not as frequent as in the 6000 
megacycle band. However, the higher 
antenna gain available at 6000 mega- 
cycles permits designing a system with 
a greater fading margin, with the re- 
sult that operation in either band is 
almost identical. The hop length at 
2000 megacycles or 6000 megacycles 
can be the same, as here again the 
much greater antenna gain at the 
higher frequency more than compen- 
sates for the slight difference in prop- 
agation characteristics. 

The width of the transmitted beam 
from a four foot parabolic antenna at 
6000 megacycles is three degrees. Al- 
though this appears to be a very nar- 
row beam, 25 miles out it is over a 
mile wide at the half power points. 
Much emphasis has been placed on 
tower twist, but an analysis of the 
facts reveals that tower rigidity is not 
as important as has been popularly 
supposed. As fading seldom occurs at 
the same time as high wind velocity, 
the fading margin also compensates 
for tower twist. 

The basic microwave system is ca- 
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Philco CLR -5 microwave repeater for 6575 -6875 mc. band. Two 
complete one -way feedback repeaters and common power sup- 
ply are housed in a single cabinet. The microwave carrier is 
frequency modulated. It may be used with frequency- division 
or time -division multiplex terminals. Only one klystron is re- 
quired for each direction. The same klystron serves both as 
the receiver local oscillator and the FM transmitter tube. 

Philco TLR -2 microwave repeater for television service as used 
by Western Union. A similar unit is used by American Tele- 
phone & Telegraph Company in its microwave relay system. 

pable of a modulated intelligence 
bandwidth of considerable proportions. 
To transmit several simultaneous voice 
conversations, musical programs, tele- 
graph messages, etc., the modulation 
acceptance band of the microwave 
system is subdivided by means of mul- 
tiplex channelizing equipment. These 
fall into two general classifications, 
frequency- division and time -division 
multiplex systems. 

The most common form of fre- 
quency- division multiplexing device is 
the standard telephone wire line car- 
rier terminal employing AM with sin- 
gle sideband transmission and with the 
carrier suppressed. This type of chan- 
nelizing equipment which is very eco- 
nomical with bandspace may be used 
with single hop systems or with mul- 
tiple hop microwave relay systems em- 
ploying repeaters which introduce 
very little distortion. As the carrier 
is suppressed, this type of multiplex 
equipment lends itself to party -line 
service on a bridging basis. Telephone 
carrier terminals of the single side- 
band type but without suppression of 
the carrier may be used for deriving 
through circuits but not bridged party - 
line channels. 

Another form of frequency- division 
multiplex system is the FM subcarrier 
which lends itself well to microwave 
applications where economy of band - 
space is not important. The FM sub - 
carrier is not as critical of repeater 
distortion as is the single sideband 
suppressed carrier, hence it may be 
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effectively used with the back -to -back 
type of repeater. However, its ex- 
travagant use of bandspace does limit 
the number of channels that can be 
derived. 

Several types of time -division mul- 
tiplexing systems have been developed, 
making use of pulse amplitude modu- 
lation, pulse time modulation, pulse 
position modulation, pulse width mod- 
ulation and pulse code modulation. 
Pulse amplitude modulation, popularly 
referred to as P.A.M. provides high 
quality voice circuits with a minimum 
of crosstalk and with economical use 
of bandspace. For example, a 32 voice 
channel P.A.M. multiplex terminal re- 
quires less than 300 kilocycles of band - 
space. With P.A.M. it is possible to 
provide party -line circuits as well as 
through trunk circuits. Individual 
voice channels may be dropped off and 
injected at intermediate microwave 
repeaters without degradation of the 
channel. 

A cost analysis reveals that for sys- 
tems requiring four or fewer channels, 
particularly when many drop -offs are 
required, frequency- division multiplex- 
ing is less expensive, whereas in sys- 
tems with a greater number of voice 
channels, time -division multiplexing 
can be provided at less cost. Unless 
otherwise specified a channel is a voice 
channel 300 to 3300 cycles wide. Tele- 
graph, teleprinter, telemeter, and su- 
pervisory control channels require 
much less bandspace than a voice 
channel. When a frequency- division 

multiplexing system is used for deriv- 
ing voice channels, narrow -band car- 
riers for on -off transmission, such as 
telegraph carriers, are generally ap- 
plied directly to the microwave equip- 
ment modulation input. In time -divi- 
sion systems, a single voice band may 
be sub -divided to handle from 8 to 16 
AM or frequency -shift telegraph or 
telemeter carriers. 

With the exception of communica- 
tions common carriers, the channel re- 
quirements of most potential users of 
microwave communications systems 
does not approach 32 voice channels. 
Manufacturers are offering multiplex 
systems with 3, 4, 5, 8, 10, 12, 16, 20, 
24, or 32 voice channels as required by 
the user. Some of the equipment 
being offered is expandable in steps of 
1 or 4 voice channels. 

To provide compatibility with tele- 
phone systems the multiplex terminals 
must be provided with suitable termi- 
nation equipment. A two -way voice 
channel normally terminates on a 
four -wire basis, two to the transmitter 
input and two from the receiver out- 
put, so that a hybrid network is re- 
quired to provide two -wire termina- 
tion which will permit connection into 
a switchboard or a conventional tele- 
phone instrument. In addition, provi- 
sion must be made for ringdown or 
dial signaling. 

Although the microwave industry is 
just starting to grow, great progress 
has already been made in the past 
year. The first railroad- operated mi- 
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How microwave signals are relayed. 
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{ 

Block diagram of carrier amplifier repeat- 
er and back -to -back receiver- transmitter. 

crowave communications system to be 
established on a permanent basis has 
been installed by the Chicago, Rock 
Island and Pacific Railroad along its 
Denver to Chicago main line. This 
5 hop pilot system between Norton and 
Goodland, Kansas will supplement and 
perhaps eventually replace wire line 
comunications facilities in an area 
where snow, wind, sleet, and dust raise 
havoc with pole lines. Initially, the 
Rock Island's 6000 megacycle micro- 
wave link, 106 miles in length, will 
provide facilities for a train dis- 
patcher's party -line telephone chan- 
nel, a party -line message telephone 
channel, a local party -line telegraph 
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circuit, and four through telegraph 
circuits. 

The Santa Fe Railway System is in- 
stalling a 6000 megacycle microwave 
communications system to provide ad- 
ditional communications facilities be- 
tween Beaumont and Galveston, Texas. 
Eight voice channels derived by pulse 
amplitude modulation will be provided. 
Three unattended repeater stations are 
to be installed on the Bolivar Penin- 
sula to make up a four hop relay 
system. To assure uninterrupted com- 
munication, standby microwave equip- 
ment will be provided at both termi- 
nails as well as at the repeaters. An 
automatic fault -alarm system will ad- 
vise maintenance personnel at Galves- 
ton of equipment or primary power 
failures as well as identification of the 
station requiring attention. 

In the petroleum industry, a number 
of pipe line companies are installing 
microwave relay systems to provide 
direct communication between pump- 
ing stations, regional offices, and for 
remote control of system -wide v.h.f. 
mobile radio systems. The Humble 
Pipe Line Company is to install a 6000 
megacycle microwave communications 
system along 400 miles of pipe line be- 
tween Houston and Kemper, I Texas. 
Two terminals and eighteen interme- 
diate repeater stations will make up 
the Humble relay system. Pulse am- 
plitude modulated multiplex equip- 
ment will provide eight voice channels 
of which one to four will be dropped 
off at intermediate repeaters. 

The Bonneville Power Administra- 
tion of the United States Department 
of the Interior has awarded contracts 
for equipment for a vast microwave 
relay system which will blanket the 

Lower section of "H" fixture antenna sup- 
port and microwave equipment shelter. This 
Philco Type CLR -5 microwave repeater and 
emergency gasoline engine- driven power 
generator are housed within the prefabri- 
cated concrete slab building. A pair of 4 ft. 
parabolic antennas, are mounted on the roof. 

Four foot parabolic antenna for the 6575- 
6875 mc. band. The unit has a three degree 
beam and an effective power gain of 34 db. 

State of Washington. In circuit miles, 
this will be the largest microwave sys- 
tem ordered to date for non -common 
carrier service. The Bonneville com- 
munications network will also make 
use of pulse amplitude modulation for 
deriving up to 24 voice channels. In 
addition to telephone facilities, the mi- 
crowave system will also be used for 
power line relaying, remote control, 
and the locating of faults along power 
transmission lines. 

For relaying of television programs, 
a number of microwave relay systems 
have already been installed and many 
more are projected. A 6000 megacycle 
microwave link installed by the West- 
ern Union Telegraph Company has 
been in continuous operation for over 
two years. This link extends from the 
Chrysler Building in New York to the 
P.S.F.S. Building in Philadelphia via 
two intermediate repeaters located at 
Neshanic and Mt. Laurel, N. J. Paral- 
leling this link is the Philco -owned 
television relay which links the Em- 
pire State Building in New York with 
the WPTZ transmitter at Philadel- 
phia. One intermediate repeater at Mt. 
Rose, N. J., joins the two terminals. 

The American Telephone & Tele- 
graph Company has a number of mi- 
crowave relay systems in operation 
and according to the newspapers many 
more are planned. In April of 1950, 
a 6000 megacycle microwave relay sys- 
tem was placed in service between 
Richmond and Norfolk, Virginia, by 
the Bell System to feed network TV 
programs to the Hampton Roads area. 

It is obvious that the microwave re- 
lay art has emerged from the experi- 
mental stage to become a vital part of 
the nation's communications system. 
In times of national emergency, micro- 
wave relay systems can be used to 
augment existing wire line facilities 
and they can be installed in much less 
time. Economically, wire lines can- 
not compete, as the cost of a micro- 
wave communications system runs 
from only $400 to $800 per mile. The 
current estimated cost of building a 
two -wire pole line runs from $800 to 
$1500 per mile. A pair of wires will 
provide one telephone circuit unless 
multiplexed. The number of channels 
that can be derived from a single pair 
of wires is limited by electrical losses. 
Multi- channel carrier equipment for 
wire line telephony is more expensive 
and more complex than microwave 
multiplex equipment. 

Performance -wise, the microwave 
relay, being less vulnerable to storms, 
should provide greater reliability than 
overhead wire lines. Furthermore, it 
will carry more types of intelligence 
and can be expanded more readily and 
at lower cost. Microwave systems have 
provided uninterrupted service during 
snow, sleet, and wind storms which 
have prostrated wire lines. With well 
designed equipment and adequate pre- 
ventive maintenance, reliability ap- 
proaching 100% can be attained. 

The year 1950 will be recorded his- 
torically as the year the microwave 
relay made its impact felt. 30 
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Conventional service benches have been 
completely eliminated in the shop of Tele- 
Vuers Service Center, Inc. The chassis re- 
mains fixed on table -if technician wants 
to work on any part of the set he merely 
swings the table around. The loudspeaker 
on table is part of the shop intercom sys- 
tem. A multimeter on the table is the main 
servicing tool. For alignment jobs and more 
complex servicing procedures the table 
can be rolled over to single test bench 
which is equipped with marker and signal 
generators, a square -wave generator, v.t. 
v.m., and scope. When sets have been 
serviced or are awaiting servicing they 
are housed on special racks that keep 
them safe and out of the way. A large tag 
on each set carries the full "case history." 

October, 1950 

TV SHOP 

ON ROLLERS 
Only one completely equipped test bench is required 
with this unique and time -saving servicing system. 

By ROBERT HERTZBERG 

AUNIQUE method of speeding 
up service jobs and saving the 
back muscles of the techni- 

cians doing the work has proved 
highly successful in the shop of Tele- 
Vuers Service Center, Inc., of Bloom - 
field, N. J., one of the largest and 
busiest exclusive TV organizations in 
the East. Each chassis requiring at- 
tention is placed on a small, individual 
table measuring 2x3 feet and equipped 
with ball- bearing casters on the legs. 
The shop manager puts the service 
notes or schematic diagram alongside 
the set. The table is fitted with a.c. 
power outlets and antenna posts, with 
flexible leads attached. When any one 
of the dozen technicians in the shop is 
ready, he simply pushes the table over 
to his chair position against a wall, 
where he plugs in the power and an- 
tenna connections. 

About 90% of the servicing opera- 
tion is done with the aid of nothing 
more than a high - resistance multi - 
meter, according to Robert O. Lewis 
and Joseph Werner, co- owners of the 
center, which employs 55 people and 
handles more than 14,000 contracts. 
If a set requires alignment the table 

is pushed over to a corner of the shop 
where a complete assortment of signal 
and marker generators, scopes, etc., 
is available on another table. When a 
set is given a final OK, it is wheeled 
into another room containing a large 
row of sturdily -built cubbyholes, 
transferred to one of the latter, and 
tagged for release. 

Because the chassis remains on one 
table from the time it is "put into 
work" until the time it goes on the 
shelf, a great deal of effort is saved 
and much double -handling is elim- 
inated. There are no fixed benches 
of the conventional type anywhere in 
the shop. 

The tables are of very simple con- 
struction. The legs are 2x4's, the side 
braces and the bottom shelf are 3/1-- 

inch shelving, and the top is a solid 
piece of 3% -inch plywood. Regular 
furniture casters permit the largest 
and heaviest receivers to be pushed 
around with ease. Two dozen of 
them are about enough in a shop of a 
dozen men; that is, there is always 
one set waiting for a technician while 
he is working on another. 
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PHOTOELECTRIC 

Control 
for Industry 
The electric eye, probably best 
hnaacaa for its novelty uses, is 
all important industrial "tool." 

Fig. 1. Bottled beverage inspec- 
tion. Each bottle passes between 
light source and bank of photo - 
tubes. Foreign matter affects 
light, operating reject relay. 

HE photoelectric tube, popular- 
ly known to the public as the 

- - electric eye, is in many respects 
the most versatile member of the 
electron tube family. A complete list- 
ing of the applications of photoelec- 
tric devices would more than fill this 
page. They count objects passing on 
a conveyor belt, they inspect bottled 
beverages and reject those containing 
foreign particles, they turn on lights 
in buildings and at airfields when the 
natural illumination falls below a pre- 
determined level, they perform color 
matching operations in paint and tex- 
tile factories, they judge the tempera- 
ture of heated metals by the color, 
they open garage doors when an au- 
tomobile approaches, they inspect and 
sort objects according to size, shape, 
or color, and they sound alarms in 
cases of smoke or fire. 

In spite of its manifold and varied 
applications, the phototube is com- 
paratively simple in structure. In its 
usual form (Fig. 3), it consists of a 
semi -cylindrical cathode coated with 
a photosensitive material, and a 
straight wire anode. These elements 
are enclosed in an evacuated or a 
gas -filled glass envelope. The straight 
wire anode is used because it offers 
little obstruction to light to the cath- 
ode. 

Caesium, rubidium and barium are 
40 

examples of photosensitive materials. 
These materials emit electrons when 
struck by light. The spectral sensi- 
tivity of the phototube -its response 
to various wavelengths of light -is 
determined by the nature of the cath- 
ode material. By proper choice of 
materials, the tube may be made most 
responsive to red or to violet or to 
any other portion of the light spec- 
trum. Phototubes are available which 
will respond to ultraviolet or to infra- 

Fig. 2. Basic circuit arrangement of photo- 
electric control. The light falling on the 
phototube causes flow of current through 
R. The voltage drop across R, makes grid 
of V, positive. Increased plate current of 
V, causes the relay in the circuit to close. 

B 
ED BUIsSTEIliT 

red rays, and in this respect they 
exceed the performance of the human 
eye. 

"On-Off" Controls 
In many of its applications, the 

phototube serves as a light- operated 
switch. The basic circuit arrange- 
ment of a photoelectric control is 
shown in Fig. 2. When light strikes 
the cathode of the phototube, elec- 
trons are emitted and attracted by 
the positive potential of the anode. 
The resulting current flow produces a 
voltage drop across R, which makes 
the grid of V, positive. The increased 
plate current of V, causes the relay to 
close. The relay contacts then operate 
a light, bell, alarm, motor, or other 
device. 

If the voltage drop across R, is ap- 
plied as bias to the cathode of V,, the 
relay will close when the light beam 
is interrupted. In addition, the relay 
may have normally -open or normally- 
closed contacts or both, so that cir- 
cuit operation may be initiated by the 
presence of light or by its absence. 

The circuit shown in Fig. 2 can be 
used to control the filling of bottles. 
When the liquid in the bottle reaches 
a predetermined level, it intercepts a 
light beam. The relay in the photo- 
electric control then stops the filling 
mechanism until the next bottle 
moves into position. As shown in Fig. 
1, photoelectric devices are used to 
inspect bottled beverages. The pres- 
ence of any foreign particles changes 
the amount of light reaching the 
phototube. The relay then operates a 
reject mechanism to remove this 
bottle. 

The circuit shown in Fig. 2 will also 
serve as a smoke or flame detector. 
The presence of smoke will decrease 
the amount of light reaching the 
phototube, and the relay will then 
sound an alarm. In some installa- 
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tions, circuit action is initiated when 
light from the flames reaches the 
phototube. In a related type of equip- 
ment, the phototube "watches" the 
pilot burner in an oil or gas furnace. 
If the pilot should become extin- 
guished, the photorelay closes the 
fuel supply. This prevents unignited 
fuel from accumulating in the fur- 
nace. 

Phototubes are often used to safe- 
guard operators of power machinery. 
If the operator should accidentally 
get his hand in the machine, a beam 
of light is interrupted and the photo - 
relay opens the main power circuit. 

Elevator leveling is another appli- 
cation of the phototube. If the ele- 
vator is not properly aligned with 
the floor level, the photorelay cuts 
off the power to the door opening 
mechanism. 

The phototube is widely used for 
sorting objects according to color. 
Beans, for instance, passing through 
a revolving drum are inspected by 
phototubes. If the bean is white it is 
passed by the machine, but a dark 
or discolored bean causes the photo - 
relay to actuate a reject mechanism. 
One installation of this type sorts 
80,000 pounds of beans daily. 

Used as a pin -hole detector, photo - 
tubes inspect steel strip at a rate of 
1000 feet per minute. The presence 
of a hole in the steel allows light to 
pass through to a phototube. The 
photorelay then operates a marking 
device which marks the location of 
the defect. 

If the relay of Fig. 2 is replaced 
with an electromechanical counter, 
the circuit will serve to count objects 
passing on a conveyor belt. Each ob- 
ject, in passing, interrupts a light 
beam and causes the numbered discs 
of the counter to move up one posi- 
tion. Similar arrangements are used 
to totalize highway traffic or count 
department store customers. 

Fig. 5 shows a commercial photo- 
electric control. A unit of this type is 
extremely versatile and can be ap- 
plied to a wide variety of photocon- 
trol operations. 

Loop Control 
In many manufacturing processes, 

a continuous strip of cloth, metal, or 
other material passes in turn through 
several machines. If the material 
does not pass through each machine 
at the same rate, it may pile up in 
front of one of the machines or it may 
be stretched to the point of breakage. 
Photoelectric controls are used to al- 
low and maintain a predetermined 
amount of slack in the strip of ma- 
terial. This arrangement is referred 
to as loop control and is illustrated in 
Fig. 4. Under normal conditions, the 
strip of material interrupts the light 
beam to photocontrol number one but 
not to control number two. If the ma- 
terial passes too rapidly through ma- 
chine 2, the slack will be taken up 
and light will reach photocontrol 
number one. This control will then 
act to slow down the driving motor 
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Fig. 3. Phototube holder for photoelectric pyrometer, an instrument which judges the 
temperature of heated metal by its color. Left view shows lens barrel and sighting 
tube. Right view shows the unit with the cover removed to expose the phototube. 

of machine 2. If machine 1 tends to 
speed up, there will be excessive slack 
in the material, and light to photo - 
control number two will be inter- 
rupted. This control will then slow 
down machine 1. 

Photoelectric Pyrometer 
Because the phototube is sensitive 

to changes of color, it may be used as 
a temperature measuring or control 
device. When used for this purpose, 
it is referred to as a photoelectric 
pyrometer. In this application, the 
phototube "looks" through a window 
into a furnace where metal is being 
treated. As the temperature of the 
metal increases, its color changes 
through the various shades of red to 
white heat. The phototube, detecting 
these changes of color, operates a 
meter which may be calibrated di- 

Fig. 4. Loop control prevents strip of 
cloth, metal, or other material from piling 
up in front of machine or from being 
stretched to the point of breaking. 

rectly in degrees of temperature. In 
other cases, the output of the photo - 
tube may be used to control the heat- 
ing mechanism and to maintain a 
constant temperature. 

-El- 
Fig. 5. Photoelecric control unit. The opened cover reveals the relay, phototube, 
and amplifier. In operation the light enters through the hole in cover of unit. 
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A SINGL[-TUB[ 
TI,ECTRO \IC KEY 

By 
DONOVAN V. 

GEPPERT, WSHFP 
Ass't. Professor of Electronics 

University of Arkansas 

HE electronic key, designed to 
fill present -day needs, must meet 
certain fundamental require- 

ments as to circuit construction and 
performance. Among such require- 
ments are: 

1. Dots and dashes must be self - 
completing so that all dots (or dashes) 
will be the same length, including the 
last in a series. The key lever must 
serve only to initiate a dot or dash 
and not to complete it. 

2. The circuit must be such that a 
dot following a dash (or a dash fol- 
lowing a dot) within a letter cannot 
be initiated until the dash (or dot) 
and the following space are both com- 
pleted. This feature is essential for 
effortless keying, since otherwise the 
operator must not close the key lever 
on the opposite side until the dash (or 
dot) is completed. This requires an 
extremely critical sense of timing, and 
if condition number one is fulfilled, 
then, by all means, requirement num- 
ber two must also be met. In addi- 
tion, release of the key lever in the 
middle of a dot or dash must not af- 
fect the length of that character. 

3. The key switching requirements 
must be simple and adaptable to or- 
dinary mechanical bug technique. 

4. A smooth control of speed must 
be obtainable over a range from about 
10 to 40 w.p.m. 

5. The ratio of dot length to dash 
length must be variable to suit the 
tastes of different operators. Some 
objection may be raised to this re- 
quirement, since the theoretically cor- 
rect ratio is three to one. However, 
some deviation from this value may 
allow easier sending by some opera- 
tors. 

6. The ratio of dot length to space 
length, the so- called weight of keying, 
must be variable to suit the tastes of 
different operators. Again some ob- 
jection may be raised, since the the - 
oreticaly correct ratio is one to one, 
but some operators prefer a slightly 
heavier weight than normal. Those 
who object to this requirement can al- 
ways set the ratio at unity and saw 
off the shaft. 
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Fig. 1. A one -tube electronic key 
operated with a conventional bug. 
The controls are (left to right) weight of keying, dot -dash ratio, and 
speed. The on -off switch is also actuated by the knob in the center. 

Using only one dual- function tube, this new circuit 
is simple yet comes close to being the ideal key. 

7. The three controls: speed, dot - 
dash ratio, and weight of keying, must 
be independent of one another. For 
example, a change in the speed set- 
ting must not change the dot -dash 
ratio nor the weight of keying. 

8. The circuit must be electrically 
and mechanically stable and rugged. 
For example, the circuit must be op- 
erative from a power source having 
poor voltage regulation. Variations 
in tube characteristics must not affect 
the operation. The circuit must be 
reliable and foolproof and not require 
any critical adjustments on the part 
of the operator. 

9. The circuit must be simple, use a 
minimum number of inexpensive 
components, and be conducive to 
compactness of construction and 
economy in construction and opera- 
tion. All parts used in its construction 
must be readily available. 

Considering all of the stringent re- 
quirements, it is not surprising that 
electronic keys have not been devel- 
oped to the point where they are con- 
sidered as a necessary adjunct to the 
average ham station. However, the 
history of electronic keys has been 
one of considerable progress, which 
means that more and more of the re- 
quirements listed have been met. The 
circuit to be described herein repre- 
sents, in the author's opinion, one of 
the closest approaches yet made to the 
ideal electronic key. 

The circuit requires only one tube, 
as shown in Fig. 2. A 117L7GT tube 
performs the dual function of half- 

wave rectifier and relay tube. The 
screen is tied to the plate, thus mak- 
ing a triode out of the beam tetrode 
section. A voltage divider, consisting 
of Rs and R9, normally biases the tube 
beyond cut -off, so that the relays RL, 
and RLZ in the plate circuit are nor- 
mally de- energized. 

When the circuit is first put into 
operation, both C2 and C_ charge to 
the full plate supply voltage (about 
140 volts). When the key lever is 
thrown to the dot side, two things be- 
gin to happen. Condenser 02 discharges 
very quickly through the very low re- 
sistance R,. Simultaneously, the grid 
of the tube is driven positive by virtue 
of the voltage dividing action of R, 
and R2 plus R4. (R, is negligible as 
far as the grid voltage is concerned.) 
As the grid is driven positive, the 
plate current quickly rises to a high 
value, energizing relays RL1 and RI,. 
Energizing RL1 opens the discharge 
path for C2, thus permitting it to re- 
charge to the plate supply voltage. 
The charging current flows through 
R9 and R;, thus maintaining the grid 
voltage at a value sufficient to keep 
the relays energized after RL1 has op- 
ened the discharge path and removed 
"B+" from the voltage divider in the 
grid circuit. As C2 approaches full 
charge, the charging current ap- 
proaches zero, the grid voltage be- 
comes more negative, and the plate 
current approaches zero. Eventually 
relay RL1 becomes de- energized, thus 
re- closing the discharge path. If the 
key lever is still closed when RL1 be- 
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comes de- energized, the cycle repeats 
itself. 

Relay RL2 is shunted by resistors 
R,,, and R so that it becomes de -ener- 
gized at a higher value of current 
than RL,. Proper adjustment of R,0 
makes RL2 open at any time during 
the charging period of C2, thus allow- 
ing the weight of keying to be varied 
at will. 

If the key lever is closed on the 
dash side the action is similar, except 
that a longer time is required to 
charge C, due to its higher capaci- 
tance. The purpose of resistors R, 
and R, is to prevent, as far as pos- 
sible, any interaction between the 
voltages on C, and C2. Complete iso- 
lation is impossible, of course, with 
the result that the dot -dash ratio is 
not entirely independent of the set- 
ting of the speed control Rr. As R, is 
varied, the discharge time for both 
C, and C2 is varied, but at the slower 
speeds (higher values of R;) greater 
interaction occurs between C, and C., 
resulting in a slight reduction in dash - 
to -dot ratio. The interaction could be 
completely eliminated by using en- 
tirely independent charging paths for 
C, and C2, but this would require a 
ganged potentiometer for speed con- 
trol as well as an additional tube. 
Variation in R, changes the charging 
time for Cr thus varying the dash -dot 
ratio. The purpose of R, is to prevent 
excessive grid current being drawn by 
the tube and upsetting the charging 
characteristics of C, and C. 

The circuit shown meets require- 
ments 1, 2, 3, 4, 5, 6, 8, and 9 very sat- 
isfactorily. The only requirement 
which leaves anything to be desired is 
number 7, which states that the three 
controls; speed, dot -dash ratio, and 
weight of keying, must be independ- 
ent. The speed and dot -dash ratio 
are independent of the weight of key- 
ing control, but the dot -dash ratio and 
weight of keying vary slightly with a 
change in speed. However, if the 
speed is not varied over a ratio great- 
er than about 21/2 to 1, the change in 
dot -dash ratio and weight of keying 
is small. This encompasses the nor- 
mal range of about 12 to 30 w.p.m., so 
that only when changing from a very 
low to a very high speed, or vice 
versa, will any readjustment of the 
other two controls be necessary. 

The circuit shown is very insensi- 
tive to changes in plate supply volt- 
age. For example, a variation from 
90 volts to 300 volts affects the op- 
eration of the circuit only slightly. 

Fig. 1 is a photograph of a unit 
built using the circuit diagram of 
Fig. 2. All of the components except 
the tube are mounted beneath the 
chassis. The line switch and the dot - 
dash ratio control are on the same 
shaft. In order to avoid the necessity 
of building a lever system, an or- 
dinary mechanical bug was modified 
to serve the purpose. This has the 
additional advantage of permitting 
the key to be placed in the regular 
operating position and the controls 
placed in the most convenient position 
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s+ar SPEED 
CONTROL 

WEIGHT 
OF KEYING 
CONTROL 

R1, R3-150,000 ohm, 1/2 w. res. 
R_- 200,000 ohm pot. 
R, -500 ohm, 1/2 w. res. 
R 100,000 ohm, 1/2 w. res. 4- 250,000 ohm, 1/2 w. res. 
R7-2 megohm pot. 
R8 -3000 ohm, 5 w. res. 
R0-7000 ohm, 5 w. res. 
R,0- 50,000 ohm pot. 

TO TRANSMITTER 

R;,- 10,000 ohm, 1/2 w. res. 
c, -.2 µtd., 400 v. cond. 

µtd., 400 v. cond. 
C,-40 µtd., 150 v. elec. cond. 
RL,- 12,000 ohm, sensitive telephone -type 

relay, normally- closed 
RL2 -8500 ohm, sensitive relay, normally -open 
S,- S.p.s.t. sw. 
V1- 117L7/M7GT tube 

Fig. 2. Complete schematic diagram for building the electronic keying unit. 

for adjustment with the other hand. 
The only modification necessary was 
removal of the weight from the vibra- 
tor, adjustment of the dot contacts to 
provide positive closure without vi- 
bration, and removal of the connec- 
tion between the dot and dash con- 
tacts. A three -conductor cable con- 
nects the key to the chassis. The only 
disadvantage to this arrangement is 
that the key is at line potential and 
represents a hazard to the operator. 
Enclosure of the key is recommended 
in order to eliminate this hazard. 

The large relay, shown in Fig. 3, is 
a telephone -type which is available on 

the surplus market for less than a 
dollar. This unit, RL, on the diagram, 
should be duplicated for best results. 
The coil resistance of this relay is 
12,000 ohms and closes at 31/2 ma. and 
opens at 2 ma. The small relay RL2, 
is a sensitive 8500 ohm unit. This re- 
lay is not critical and other units hav- 
ing approximately the small coil re- 
sistance and sensitivity could have 
been used. The closing current should 
be no greater than about 3 or 4 ma. A 
d.p.s.t. relay, used for RL2, would per- 
mit keying a monitoring oscillator si- 
multaneously with the transmitter. 

-30 

Fig. 3. Placement of parts is not critical as this under- chassis view shows. 
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ADD A NOISE 

I,OCALIZER CIR QUIT 

To Your Signal 

Tracer 
Noise localizer being used to locate source of noise 
in a.c.-d.c. receiver. The d.c. selector switch is in 
"150- volt" position to prevent damage to low voltage 
components. "Hot" lead of test probe is connected 
to top of standard insulated prod held by techni- 
cian. Lead shown clipped to receiver has other end 
connected to shielded cable of test leads. A signal 
tracer probe can be seen at right of unit's cabinet. 

By 
WILLL-1M A. TRETTLR 

Technical Institute 
Temple University 

All components -resistors. coils, tubes. etc. -can 
be checked without removing them from the circuit. 

r HE addition of a few compo- 
nents to the input circuit of the 

- - signal tracer will make it a 
more versatile instrument. Of the 
number of additional uses to which 
it can be put, two important ones are : 

It will localize the source of noise in 
a "cold" set; secondly, it can also be 
used as a very high resistance ohm- 
meter. 

Some of the checks include locating 
noisy and microphonic tubes, noisy 
variable and fixed condensers, noisy 
coils and transformers, noisy variable 
and fixed resistors, and noise caused 
by leakage across tube sockets and 
terminal boards, etc. All of the above 
listed tests are made with no power 
applied to the receiver under test. 

A study of the circuit shown in Fig. 
1 shows how the input circuit of the 
signal tracer is wired to accommodate 
the additional components. A three 
position switch selects the proper volt- 
age for either a.c. receivers or a.c./ 
d.c. sets. In the "off" position the 
signal tracer is used for its normal 
functions. The 150 volt tap is used 
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when checking receivers employing 
only 150 volt components. The zero 
to one milliammeter is optional since 
plug -in jacks can be used to accommo- 
date the shop instrument thus saving 
the cost of another meter. 

The test lead is merely a short 
length of shielded cable with the outer 
shield grounded to the chassis of the 
signal tracer. When making checks 
with the noise localizer, this test lead 
is substituted for the standard signal 
tracer probe that usually incorporates 
a fixed germanium crystal. 

After the circuit additions have 
been made, apply power to the signal 
tracer. As soon as plate voltage is 
present- the meter will deflect to full 
scale and then immediately drop back 
to zero after the input condenser 
is fully charged. Shorting the test 
leads will cause the meter to read full 
scale or one milliampere, and at the 
same instant a very loud "click" will 
be heard in the loudspeaker of the 
signal tracer. This loud "click" is 
caused by the sudden discharge of the 
input condenser. When the leads 

are again separated, another click 
will be heard as this condenser again 
begins to charge. 

What makes this method so effec- 
tive is the fact that normal voltage is 
applied to the circuit under investi- 
gation and current flows if the circuit 
has continuity. Should any momen- 
tary open, short, or arc -over occur, 
it will be heard in the loudspeaker as 
a loud crackle or hiss. 

The service technician should be 
familiar with normal leakage found 
in all types of condensers. Mica con- 
densers have leakage so small that it 
can barely be detected with the aver- 
age ohmmeter. With this method, 
however, it is possible to detect the 
slightest amount of leakage present 
in all high gain amplifier and televi- 
sion circuits. 

After the standard signal tracer 
probe has failed to locate the source 
of noise, the receiver is turned off and 
the power plug disconnected. The se- 
lector switch on the signal tracer is 
then set to the proper voltage tap, 
depending on whether the receiver is 
a.c. /d.c. or an a.c. set employing a 
power transformer. Connect the outer 
shield or clip lead to the "B plus" 
terminal in the set. The probe is then 
momentarily connected to the plates 
and screen grids of the tubes. If a 
loud clean click is heard at each in- 
stant of contact, the circuit has con- 
tinuity. The meter will be a more 
definite indication of this and at the 
same time will measure any resist- 
ance present. Circuit components 
should be tapped and "jiggled" before 
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moving the probe to the next check 
point. 

If, while checking one of the de- 
scribed circuits, a crackling or hissing 
sound is heard in the loudspeaker, it 
indicates that one of the parts is de- 
fective. Leave the clip lead connected 
and move the probe along the circuit 
towards this clip lead. As the probe 
is moved across solder joints, dropping 
resistors. and other circuit compo- 
nents, the noise may get louder and 
at some point may disappear com- 
pletely. This indicates that the noisy 
component is no longer between the 
two test leads. The procedure now is 
to move the probe back to the last 
point where the noise was heard, and 
then move the clip lead towards the 
probe. The disturbance will be loud- 
est when the noisy component is di- 
rectly between the two test leads. 
Regardless of whether it is a defec- 
tive resistor, coil, or poor contact, it 
will create a terrific noise in the sig- 
nal tracer loudspeaker. 

This same procedure is followed 
when checking grid and cathode cir- 
cuits. The clip lead is left connected 
to the receiver chassis or "B minus," 
while the other probe is momentarily 
connected to the grids, cathodes, and 
other elements that normally return 
to "B minus." Should a noisy com- 
ponent be present in the circuit, move 
one test lead along the circuit towards 
the other until the disturbance is 
loudest. 

Checks for microphonic and noisy 
tubes are made with the tubes "cold." 
The test leads are connected across 
two adjacent elements at the base 
pins and the tube is gently tapped. 
Even "good" tubes may show up as 
slightly microphonic under this test. 
If several good tubes are compared 
with one that is known to be noisy, 
the difference can be noted and used 
for future reference. Since the tubes 
are "cold" in the set they cannot am- 
plify the noise and transmit it to 
other stages. 

An inspection of the noise localizer 
circuit will show that at no time can 
more than one mil of current flow 
between the test leads so there is no 
danger of excessive current through 
a circuit under test. The only pre- 
caution that need be taken is to dis- 
charge all large condensers after con- 
necting the test probes. The d.c. volt- 
age selector switch must be in the 
"off" position when tracing a signal 
through the set with the signal tracer 
probe, otherwise damage to the crys- 
tal may result. The input condenser 
in Fig. 1 must be wired into the cir- 
cuit if the signal tracer input does 
not have one. Any value around .01 
pfd. mica rated at 600 volts will do. 

Noisy tuning condensers, whether 
caused by poor rotor contact or by 
intermittent shorts between rotor and 
stator, can be located easily. An in- 
termittent short also shows up as a 
small arc as the tuning condenser is 
rotated, whereas a noisy rotor will 
result in a scraping sound in the loud- 
speaker. 

Arc -over inside a broken carbon or 
wirewound resistor is usually a diffi- 
cult fault to track down with an ordi- 
nary ohmmeter or the signal tracer 
diode probe. The ohmmeter fails be- 
cause of the low voltage employed, 
and the signal tracer will detect noise 
at several points in the receiver. The 
noise localizer will find the trouble in 
nine out of ten cases where other 
methods fail. 

Transformers and coils are tested 
by using the same procedure described 
earlier. Intermittent shorts and arc - 
over will be audible as a loud hiss or 
crackling in the signal tracer speaker. 
Noisy multiband, phono, and tone se- 
lector switches can be checked in the 
same manner. Dirt and corrosion can 
cause noise in any of the circuits con- 
nected to the selector switches. Here, 
too, poor contact will show up as a 
"hiss" or crackling in the loudspeaker. 

Should any feedback or motorboat - 
ing occur when the volume is turned 
up full, it can be eliminated by adding 
two .5 pfd. condensers between the 150 
volt tap, the 250 volt tap, and ground. 
But it will seldom be necessary to 
operate the noise localizer at full 
volume. 

The variable resistor, shown as the 
"zero adjust" in Fig. 1, may be re- 
quired to compensate for variations 
in power supply voltages. It is ad- 
justed for one milliampere or full 
scale deflection after the warm -up 
period. If the supply voltage maxi- 
mum is around 150 volts, the 125,000 
ohm resistor is not required. The 
lower voltage will reduce the high re- 
sistance range of the ohmmeter some- 
what. 

An instrument of this type is not 
intended to replace the regular signal 
tracing techniques. Rather it is an ad- 
junct to aid in the difficult cases which 
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Fig. 1. Wiring diagram of the input circuit 
found in the average signal tracer and the 
additional components required when the 
noise localizer is incorporated. When the 
selector switch is in position "B" or "C" 
the noise localizer circuit is turned on. 
The cable shown is substituted for the 
standard signal tracer probe when the 
noise localizer circuit is in operation. 

can not be located by conventional 
means. 

It is essential that the parts used 
in the localizer be of good quality to 
prevent erroneous conclusions caused 
by noisy parts in the instrument it- 
self. It would be rather foolish to 
add to the existing receiver faults. 

If it is desired, the meter scale may 
be calibrated to read directly in ohms, 
increasing the versatility of the in- 
strument. If a 250 volt plate supply 
is available, a maximum range of five 
megohms may be obtained. Resistors 
of known value may be used for cal- 
ibration. 

The small cost of the parts needed 
to add the noise localizer is a good 
investment and will pay high divi- 
dends in time saved. Wear on other 
equipment is also reduced since now 
a signal tracer, ohmmeter, and noise 
localizer are incorporated into one 
unit. -3Ó- 

Over -all view of the noise localizer. All parts are mounted inside of the 
cabinet. Holes are drilled along the top and bottom of the rear panel to pro- 
vide the required ventilation. The circuit used is similar to the one described 
in the October 1949 issue of RADIO & TELEVISION NEWS in the article "A 
Signal Tracer at Minimum Cost." The only changes are the addition of the 
noise localizer circuit and substitution of a 6SN7GT for the two 6J5 tubes. 
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By 
GLEN SOUTHWORTH 

LTHOUGH in general use for 
only a few years, tape record- ' ing is rapidly supplanting 

nearly every other type of high qual- 
ity recording media, even the popular 
phonograph record often being a copy 
of a tape master recording. Even 
after a comparatively short period of 
development, tape represents the 
highest quality recording technique 
known, with machines having a range 
of sixty decibels, low distortion, and 
excellent frequency response to above 
fifteen thousand cycles being avail- 
able from a number of manufacturers. 

The comparatively excellent quality 
and low operating cost of relatively 
inexpensive tape mechanisms have 
led manufacturers to offer a number 
of low cost tape machines to the pub- 
lic. The purchaser who wishes to use 
one of these machines for high quali- 
ty recording and playback is usually 
faced with several limitations brought 
about by the necessity for economy in 
the design of the machine. The first 
of these is usually an inadequate 
power output stage and loudspeaker, 
making an additional power amplifier 
and speaker system desirable. When 
this adjustment is made two other 
factors may become noticeable : an 
unpleasantly high noise level, usually 
hum, and deficiencies in frequency 
response at both very high and low 
frequencies, both of which are not too 
noticeable when limited range equip- 
ment is used. Noise may originate in 
two places, in the amplifier system, 
where the conventional procedures of 
decoupling, shielding, elimination of 
ground loops, etc., may be used, or 
due to electromagnetic coupling be- 
tween the motor or power transform- 
er and the tape playback head, hum 
may be introduced at this point and 
may often be reduced by the use of 
soft iron as magnetic shielding. 

Several other drawbacks that might 
be mentioned are the usual absence of 
provision for mixing the inputs from 
more than one microphone and the 
lack of adequate monitoring and vol- 
ume level indicator facilities. In 
many recorders the only level indi- 
cator is of the neon bulb type which 
is often difficult to interpret and may 
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Over -all view of the auxiliary input unit used in conjunction with tape recorder. 

Features high gain inputs, equalizer for 7.5" tape 
speed and outputs for monitoring and volume meter. 

suffer from a tendency to drift, with 
consequent over or under recording. 

The experimenter who has obtained 
one of the several inexpensive tape 
machines now on the market may 
find it convenient to construct an 
auxiliary input system such as the 
unit shown in the accompanying 
schematic and photograph. This am- 
plifier includes two high gain inputs, 
separately controlled, an equalizer 
for the 7.5 inch tape speed, and a sep- 
arate output stage for monitoring and 
v.u. meter. Intended primarily to ex- 
tend the range and usefulness of a 
conventional tape machine, it should 
likewise make an excellent unit for 
the reader who wishes to assemble 
his own complete system for use with 
a high quality amplifier speaker corn - 
bination. 

Several features are incorporated 
in this amplifier design that are 
worthy of note. One in particular is 
the use of 100,000 ohm volume con- 
trols in the mixer stage. This can be 
very important from the standpoint 
of maintaining uniform high frequen- 
cy response at all settings of the con- 
trol. Due to the input capacity of the 
tube as well as stray capacity to 
ground, the conventional five hundred 
thousand ohm pot may act as a low - 
pass filter at mid -setting where there 
is a resistance of 250,000 ohms in se- 
ries with the grid of the following 
tube. In the circuit shown, this re- 
sulted in more than ten db. attenua- 
tion at ten thousand cycles even 
though very short leads and no shield- 
ing were used. Use of lower imped- 
ance controls tends to minimize this 

effect although larger coupling con- 
densers must be used to prevent low 
frequency attenuation. 

It will be noted that the two plates 
of the 6SL7 mixer tube are isolated 
from each other by 100,000 ohm re- 
sistors rather than tied together as is 
often the practice. This is done to 
prevent serious intermodulation dis- 
tortion which may be caused when 
both channels are used simultaneous- 
ly, as it reduces the effect of the plate 
circuit of one half of the tube, acting 
as a widely varying load upon the 
other one. 

The equalizer circuit (R,,, CG, R14, 
Cl and S1) produces ten decibels boost 
at fifty cycles and approximately nine 
db. boost at ten thousand c.p.s., with 
the point of minimum boost being be- 
tween fifteen hundred and two thou- 
sand cycles, thereby closely matching 
the characteristics needed for a tape 
speed of seven and one half inches. 
When used during both record and 
playback cycles, this gives an equiva- 
lent equalization of approximately 
twenty decibels at both ends of the 
audio range. If a constant current 
recording characteristic is used with 
a recording head such as the Shure 
í1t5, this amount of equalization 
should give over -all response flat 
within a few decibels from fifty to ten 
thousand c.p.s. at the 7.5 inch tape 
speed. 

Inasmuch as the system may be re- 
quired to amplify input signals as low 
as a few hundred microvolts, it is nec- 
essary to reduce the noise level in the 
amplifier as much as possible. It will 
be noticed that a potentiometer with 
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the center tap grounded is placed 
across the filament supply. This is 
often useful in minimizing hum pick- 
up when a high impedance input, such 
as a crystal microphone, is used, and 
should be adjusted for minimum hum 
under these conditions. Likewise, it 
is desirable to use a separate ground 
system such as shown in the schema- 
tic, as this is often of considerable 
importance, particularly around the 
input stage where it is usually desir- 
able to isolate the input jack from 
the chassis. By following these prac- 
tices the hum level of the unit built 
by the author was very low, even 
though a.c. was used on all filaments. 
Resistance- capacitance filtering was 
used in the circuit in order to prevent 
possible coupling between the magnet- 
ic field of the power transformer and 
a choke, with resultant induced hum. 

A ninety mil power transformer 
was used in the amplifier constructed 
by the author in order to have avail- 
able power for an external bias oscil- 
lator or audio power stage, however 
for the circuit shown this could easily 
be reduced to forty mils. Due to the 
relatively light loading of the power 
supply by the voltage amplifier stages 
alone, care should be taken that the 
voltage at the cathode of the rectifier 
does not exceed a safe value with re- 
gard to the filter condenser at this 
point. 

In operation the auxiliary amplifier 
is intended to be used to drive the 
stage of a conventional recorder 
which drives the recording head. This 
can usually be done with a minimum 
of rewiring or circuit alteration. A 
closed circuit jack installed on the 
recorder chassis makes a very con- 
venient arrangement as the recorder 
may then be used either with its self - 
contained amplifier or, by plugging in, 
with the external amplifier system. 
If desired, the output stage of the 
auxiliary amplifier may be used to 
directly drive a high impedance re- 
cording head, such as the Shure TR5 
dual track or Indiana Steel single 
track, through a suitable series re- 
sistance. When used in conjunction 
with a bias oscillator tape transport 
mechanism, and high quality ampli- 
fier for playback, this arrangement 
should be well suited for those who 
wish to assemble their own systems. 
If desired, more than two input chan- 
nels can be incorporated, and the de- 
sign may be modified easily to provide 
two entirely separate channels for 
dual track binaural recording or the 
simultaneous reproduction of two sep- 
arate programs. 

As the ultimate quality of the re- 
production will depend to a great ex- 
tent upon the original input signal, 
the choice of a microphone is of con- 
siderable importance. For some rea- 
son or another, little is said about the 
advantages of crystal microphones 
other than that they are inexpensive 
and possess a relatively high output 
level. Due to the fact that dynamic 
or ribbon microphones are almost in- 
variably used in broadcast work, the 
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misconception that these types have 
inherently superior fidelity has gained 
ground. The widespread use of mag- 
netic microphones can be traced 
largely to a number of other factors. 
One of the most important is the fact 
that they are low impedance devices 
that can be used with long cables and 
complicated switching and mixing ar- 
rangements without fear of hum pick- 
up. With regard to actual fidelity, 
the magnetic microphone is subject 
to a number of serious distortions, 
particularly nonlinearity and poor 
transient response (especially in the 
case of ribbon microphones) as well as 
a number of other factors. These 
distortions are sometimes considered 
valuable by the broadcast engineer 
for reasons that will be noted later. 

The crystal microphone is a sensi- 
tive, highly damped, pressure oper- 
ated transducer capable of remark- 
ably good linearity over a very wide 
dynamic range as well as excellent 
transient response. Similarly, excel- 
lent units may be purchased with 
good frequency response from below 
thirty c.p.s. to above ten kilocycles. 
While these qualities imply superior 
fidelity, they bring up several inter- 
esting problems in reproduction. Most 
important of these is the fact that the 
associated equipment used to trans- 
late the electrical output of the mi- 
crophone back into acoustic energy 
may have defects or limitations that 
are accentuated by the wide range 
input. 

An example of the foregoing that is 
of considerable importance in broad- 
cast and other work where a maxi- 
mum output level must be obtained 
whenever practical, is the relation- 
ship between the peak amplitudes and 
the average power contained in such 
complex sounds as speech or music. 
This relationship is usually deter- 
mined by the type and complexity of 
the original sound and the fidelity of 
the microphone and associated equip- 
ment. With conventional broadcast 
equipment this ratio is approximately 
ten decibels, meaning that to obtain 
an average output of one watt an 
amplifier with undistorted sine wave 
capabilities of ten watts must be used. 
Limited frequency response, nonline- 
arity, and poor transient response all 
tend to lower this ratio. On the other 
hand, the author's experiments with 
crystal microphones have indicated 
that due to superior transient and 
complex wave characteristics, a ratio 
of peak -to- average power of fifteen 
or twenty decibels may be required 
for undistorted reproduction. These 
results tend to approximate some of 
those found by experimenters in the 
new, ultra -wide range, miniature con- 
denser microphones. 

The implications of the differences 
between peak and average power ra- 
tios are of considerable importance. 
Assuming an increase of six db. in the 
ratio by the use of accurate wide 
range mike pickup, this will mean 

(Continued on page 114) 

Schematic of audio amplifier. It will drive any high impedance recording head. 

I/2 6SC7 

117V. R.O. 

R4 RS 

C2 
V2 

6SC7 1212 Ì 
r'-- . R3 1 

oI 

1111111111 
V3 

5Y3 

- 

sl 

RI2 

RI4i 

e 
C7 

CB 

RIS 

R16 

RIB V92 s 6SN7 

R17 

20 

C CI? 

SONIPMINIF 
PL VI V2 V4 

R2 

R1, R_i -5 mégohm, 1/2 w. res. 
R2, R7, R05, R12 -1500 ohm, 1/2 W. res. 
R3, R,, R9, R0, R10, R11, R20- 100,000 ohm, 1/2 

w. res. 
R5, R,,- 100,000 ohm pot. 
R,2, 1213, R1s- 500,000 ohm, 1/ w. res. 
R-,2, R27- 50,000 ohm, 1/2 w. res. 
Re0-2500 ohm, 10 w. res. 
R_,I -5000 ohm, 2 w. res. 
R2. 25,000 ohm, 1/2 w. res. 
Ra-40 ohm wirewound pot. 
Co-100 pfd., 25 v. elec. cond. 
Co, C6, C5-.1 ofd., 400 y. cond. 
C;-25 pfd., 25 v. elec. cond. 
C -.05 pfd., 400 v. cond. 

OUTPU: 

Note: A 500,000 ohm screwdriver 
adjusted potentiometer can be 
used as a voltage divider in 
place of resistors R1; and R,s. 
This would provide means of 
adjusting for proper deflection 
for any type of output meter. 
For best results, the output of 
transformer T, should be loaded 
with 500 ohm, 1 w. res. 

c,., -.0001 pfd., 400 v. cond. 
C -.002 pfd., 400 v. cond. 

pfd., 400 T. cond. 
co0i Cu, C12, C,2 -10 pfd., 450 v. elec. cond. 
Mi -V.u. meter 
S,, Sü- S.ps.t. sw. 
PLU -6.3 v. pilot light T,- Output trans., 20,000 ohm pri. to 500 

ohm sec. 
T9 -Power trans. 300 -0 -300 v. @ 40 ma.; 

5 v. @ 2 amps; 6.3 v. @ 2 amps. 
V1 -6SC7 tube 
V -65L7 tube 
V3 -6SQ7 tube 
V4 -6SN7 tube V -5Y3 tube 
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DESIGN 

High IMPEIiA\ 

PROBES 

By 
I3 4à. MIDDLE TOA 

Practical theory of probe design -points covered 
apply to all circuits where high impedance and 
frequency compensation are major requirements. 

SCILLOSCOPES are much more 
useful when provided with high- 

- impedance probes, since wave- 
forms may then be observed in criti- 
cal circuits and high- impedance cir- 
cuits without serious disturbance of 
circuit function. Practical theory of 
probe design is explained in this ar- 
ticle, so that a probe may be designed 
for any requirement. 

Besides offering a high impedance 
to source voltages, an oscilloscope 
probe has the important property of 
frequency compensation. Practically, 
this means that when a square wave 
is tested with the probe, the screen 
pattern will appear as in Fig. 1A with 
faithful reproduction, and not as Figs. 
1B and 1C. 

Square waves from a suitable multi - 
vibrator are particularly convenient 
for adjusting scope probes; this is be- 
cause a square wave actually is built 
up of multitudes of harmonic frequen- 
cies. 

What has happened in the case of 
Fig. 1 

(A) (C) 

(B) 

INPUT 

cs 

'T 

(A) 

INPUT 

(B) 

Fig. 2 

Figs. 1B and 1C? Nothing but fre- 
quency distortion; the input network 
to the scope has discriminated against 
low frequencies in the first case, and 
against high frequencies in the second, 
but with a properly designed probe, 
both waveforms may be restored to 
the shape of 1A over the useful range 
of the scope. 

The square -wave method of testing 
is used to trim up the input circuit of 
a scope by adjusting for a 100 -cycle 
square wave and then checking re- 
sponse on a 10,000 -cycle square wave. 

Design factors involved are indi- 
cated in Fig. 2. The input terminals 
of the scope work into a circuit corn- 
posed of resistance and capacitance in 
shunt. The blocking capacitance 
shown in Fig. 2A is to be neglected, 
since it is effectively a short circuit at 
the frequencies of interest. The stray 
wiring capacitance Cs may be corn- 
bined with the tube input capacitance 
C, to form the equivalent circuit of 
Fig. 2B. 

The resistance, R, is the value of the 
grid leak, and may be slightly lower 

Oscilloscope probe. The 
resistor and condenser 
shown at left are mount- 
ed inside probe housing. 

if leakage exists between input ter- 
minals, socket springs, wire insulation 
and ground, or blocking condenser and 
ground. This effective shunt resist- 
ance may be represented by R. 

Now this is evidently an input cir- 
cuit which is not frequency- independ- 
ent. At very high frequencies, the ef- 
fective shunt capacitance CT forms a 
bypass to ground which impairs the 
quality of waveform indication on the 
screen of the scope, as well as detun- 
ing and loading the resonant, high - 
impedance circuits being tested. 

This drawback is easily overcome 
in scope design by using an RC probe 
like that shown in Fig. 3, the electri- 
cal characteristics of which compen- 
sate for the deficiencies of the input 
circuit. As will be demonstrated, the 
series resistance R1 and series capaci- 
tance C, of the probe exhibit a fre- 
quency characteristic which can ex- 
actly- correct the deficiencies of 
R2 and C2, the shunt parameters of the 

RI 

PROBE 
INPUT 

INPUT 

n 

Fig. 3 

circuit. Moreover, choice of suitable 
values of probe resistance and capaci- 
tance transforms the input impedance 
(absolute value) to a magnitude ten 
times as great as that encountered 
in typical practice. It can be shown 
that when R1C1 = R2C2, the input cir- 
cuit becomes independent of frequen- 
cy; in practice, this is verified by ap- 
plying a square wave to the probe at 
several fundamental frequencies and 

(Continued on page 137) 
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RDDSN'ITCHING 

SUP[1111[T for 
HAM BANDS 

Front and rear views of 

the home -built superhet. 

By 
It. W. JONES. W6F.nG 

r HE usual receiver described for 
the amateur or experimenter 

- - who prefers to "roll his own" 
resorts to plug -in coils, regenerative 
i.f. and r.f. stages and is generally 
not equipped with the refinements 
of even the cheapest factory -built 
job. This article will describe a 
bandswitching superhet of unique 
design for the amateur bands. This 
receiver has good selectivity, good 
sensitivity, excellent reset value on 
the tuning controls, and dual conver- 
sion for better image rejection on 
the higher frequency bands. This re- 
ceiver is built in units, each unit is 
complete and may be replaced or 
modified without disturbing other 
units of the receiver. It is not intend- 
ed that anyone will use this article for 
building a "Chinese Copy" of this re- 
ceiver. It is felt that any amateur or 
experimenter that undertakes building 
a superhet receiver of this size will 
have many ideas of his own. This ar- 
ticle, while detailed, will be more a 
description of the circuits and ideas 
used and notes on the development of 
this receiver. The receiver described 
in this article is the result of several 
years of construction and use of home - 
built superheterodynes. 

The first model was a conventional 
type receiver with two r.f. stages, two 
i.f. stages at 456 kc. and plug -in coils. 
This receiver was designed for general 
coverage with a bandspread tuning 
condenser for the ham bands. A few 
years' use of this receiver brought out 
its faults and the final model, the re- 
ceiver described in this article, evolved 
from use of this conventional type 
receiver. 
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Basically, a tuner for the 3.4 -4.2 
Inc. band with a companion converter 
covering 7, 14, 27, and 28 nee. bands. 

The first drawback of the earlier 
models was the plug -in coils. To cover 
all the ham bands and general cover- 
age required 16 plug -in coils. Natu- 
rally the plug -in coil needed was al- 
ways missing and at the bottom of a 
drawer. Plug -in coils are 1932 equip- 
ment, no one wants to spend time and 
money building a receiver and then 
have to change plug -in coils. 

The original receiver was built for 
general coverage with a small per- 
centage of overlap on each band. After 
some use of the receiver it was noticed 
that it was never used on any frequen- 
cies but the ham bands so the general 
coverage feature could have been elim- 
inated. With the system of general 
coverage and separate bandspread 
condensers there was poor reset value 
on the tuning controls which made 
schedule keeping and frequency spot- 
ting difficult. With the conventional 
456 kc. i.f. the image rejection on ten 
and eleven meters was very poor. The 
frequency stability was also poor on 
ten and eleven meters, being espe- 
cially noticeable on c.w. signals. As 
could be expected with 456 kc. i.f. the 
selectivity of the original model was 
not very good. The earlier models 
were built on a steel chassis as one 
unit, which made servicing and modi- 
fications difficult. 

The receiver described in this article 

is basically a tuner operating in the 
frequency range of 3.4 to 4.2 mc. with 
a converter (fixed tuned) ahead of it 
for converting 7, 14, 27, and 28 mc. 
signals into signals falling in the 
range of 3.4 to 4.2 mc. The i.f. system 
following the 3.4 to 4.2 mc. tuner is on 
175 kc. with the first set of trans- 
formers at critical coupling, a la 
Q -5'er, for good selectivity. The block 
diagram shows the units and their 
functions. On the block diagram is 
also shown the fixed tuned converter 
oscillator frequencies. In all cases the 
difference frequency is used, and for 
all bands the oscillator -in the fixed 
tuned converter -is lower than the re- 
ceived signals frequency with the ex- 
ception of 7 mc. Note from the tuning 
chart that the tuning for the 7 mc. 
band is the reverse of the others. To 
demonstrate the action of the fixed 
tuned converter a received signal fre- 
quency of 14,000 kc. will be taken as 
an example. With the 14,000 kc. signal 
mixed with 10,450 kc., the output of 
the mixer will be the sum and differ- 
ence of the two signals. Since the out- 
put of the 956 mixer is tuned to the 
3.4 to 4.2 mc. range the sum signal will 
not be present. The difference fre- 
quency will be 3550 kc., when the 3.4 
to 4.2 mc. tuner is tuned to 3550 kc. 
the 14,000 kc. will be heard. A received 
signal at the other end of the 14 mc. 
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band, 14,400 kc. for instance, would 
provide a difference of 3950 kc. The 
14,400 kc. signal would be audible 
when the tuner is set to 3950 kc. This 
same theory applies to all bands ex- 
cept 80 meters; the frequency of the 
heterodyned signal at the input of the 
3.4 to 4.2 mc. tuner being equal to the 
difference between the original re- 
ceived signal frequency and the fixed 
tuned converter oscillator frequency. 
On 7, 14, 27, and 28 mc. the fixed tuned 
converter is used as a converter but 
for the 3.5 to 4.0 mc. amateur band it is 
used as an r.f. amplifier with the con- 
verter oscillator disabled. Several sys- 
tems of mechanical switching were 
tried for connecting the antenna to 
the 3.4 to 4.2 mc. tuner when tuning 
the 80 meter amateur band but were 
found impractical due to capacity in 
the switch which allowed 80 meter 
signals to get into the tuner when us- 
ing the receiver on other bands. Since 
the tuning range of the tuner is only 
from 3.4 to 4.2 mc. only about 700 kc. 
can be covered on each band setting. 
This requires three separate band set- 
tings for the entire ten meter band, 
but this is not objectionable and al- 
lows good bandspread on the other 
bands. If the receiver tuner were de- 
signed for complete coverage of the 
ten meter band in 500 dial divisions it 
would make the bandspread much less 
on the other bands. The ten meter 
band is divided so that the c.w. por- 
tion is one band, the low end of the 
phone band another, and the high end 
of the phone portion the third band 
setting. The tuning chart shows 
clearly the bands and their relation. 
Since this type receiver does its tun- 
ing for all bands on the same fre- 
quency there is a uniform rate of 
frequency change per dial division on 
all bands. At the bottom of the tun- 
ing chart is given the kc. /div. for each 
section of the tuning range. This is 
a good feature when someone tells 
you they are going "up ten kc." 

The receiver is built in four sepa- 

The 3.4 to 4.2 mc. tuner. Output i.f. can is mounted on chassis behind dial gear box. 

rate units; the fixed tuned converter, 
the 3.4 to 4.2 mc. tuner, the i.f. -a.f. 
chassis, and the foundation chassis. 
The foundation unit is a 11" x 17" x 
2" steel chassis with power supply 
connections, panel, "S" meter, and 
output transformer mounted on it. 
Some of the controls are mounted on 
the foundation chassis and others 
on the individual chassis. The com- 
plete schematic diagram shows loca- 
tion of various parts. Building the 
receiver in units makes for easy serv- 
icing and also facilitates the complete 
change of one section without disturb- 
ing any other unit. 

The converter front end uses three 
956 acorn tubes. The acorn tube was 
chosen for two reasons; it is easier to 
use with this type of construction be- 

cause its plate and grid leads come 
out at opposite ends of the tube envel- 
ope, and it is cheap on the sur- 
plus market. The three tubes used in 
the converter are all the same type 
to make replacements easier. The con- 
verter has no chassis, the works being 
built on three uprights of aluminum 
which are, in turn, held apart by the 
bandswitch. One acorn tube is mounted 
on each upright of aluminum; the 
front tube is the r.f. tube, middle tube 
the mixer, and the rear tube the fixed 
tuned oscillator. The two outside up- 
rights of aluminum have feet for 
mounting on the foundation chassis. 
The band change switch and the r.f. 
stage tuning condenser are mounted 
so that their shafts extend through 
the front panel when the converter is 

Complete parts list for the bandswitching superhet ham receiver. The circuit diagram appears on the opposite page. 

R1- 10,000 ohm, 1/2 w. res. 
120, R., R -200 ohm, 1/2 w. res. 
Rs- 50,000 ohm, 2 w. res. R,- 150,000 ohm, 1/ w. res. 
R5, R, R2., R,,-2000 ohm 1/, w. res. R,- 22,000 ohm, 1/2 w. res. 

R1,- 10,000 ohm, 5 w. res. 
R51, R10, R15, R55, R10, R25, R_ R1- 100,000 

ohm. 1/2 w. res. 
R, -600 ohm, 5 w. res. 
R1a, Ra,- 220,000 ohm, 1/2 
R1, -2000 ohm, 2 w. res. 
R1 -1 megohm pot. 
Roo, R25- 500,000 ohm, 1/2 w. res. 
R7,- 50,000 ohm, 1/2 w. res. 
R---50,000 ohm, 5 w. res. 

R33- 10,000 ohm wirewound pot. 
Ry, R50 -300 ohm, 1/ w. res. 
R1=13-4000 ohm, 1/2 w. res. 
C,, C3 -350 µpfd. mica cond. 
Cs, C31, C1.,, C73 -100 IL Aid. mica cond. 
C, -80 µpfd. mica cond. 
Cs, Co, C7, C12, C30, C38, C39, C10, C11, Ca?-- 

4-40 ppfd. mica trimmer 
Ch-35 µpfd. var. cond. (Hammarlund HF35) 
Cs, C70, C11, C13, C,4, C15, C10, C20, C21, C24, 

Cs, C2e, Co, 2 C30, C33, C43 -.006 pfd., 400 
v. cond. 

Cis, C,s -50 ppfd. mica cond. 
C15, C, Cr, C,7- Four -gang tuning cond. 

(See text) 
Cl., Cs, C28 -100 ppfd. (max.) trimmer 

(Hammarlund UPC -100) 

w. res. 

Col, C53, Ca,, C62, CGS, C75 -.01 pfd, 400 v. 
cond. 

Cis -15 µµtd. mica cond. 
C5 -300 µµíd. mica cond. 
C31 -400 µpfd. mica cond. 
Cis-140 pµfd. (max.) var. cond. (Hammar- 

lund MC140 -M) 
Ci5-1000 pµfd. mica trimmer 
C10- Insulated hookup wire twisted together 

(See text) 
C50, C55, C61, C53, C65, CG,, C07, CGo, C75, C71- 

.1 pfd., 400 v. cond. 
C71, C3e -.006 pfd. mica cond. 

C -10 pfd., 50 v. cond. 
C7 -15 µpfd. var. cond. (Hammarland HFI5) 
C50 -500 ppfd. mica cond. 
Coo -200 ppfd. mica cond. 
Cog -4 t. insulated hookup wire around lead 

from i.f. can to diode plate 
L1 -10 t. #24 en. 5 /8" long on .4mphenol 

3/4 "x1'1 u" form 4-10 t. #24 en. V/" long, on Umphenol 
3/4 "x19,11;" form 

L0-7 t. #24 en. 1/4" long on Umphenol 
3/4 "x19,10" form 

L4-15 t. #24 en. 1/2" long on same form 
as Ls 

Lt -19 t. #24 en. 3/4" long on .4mphenol 
3/4 "x19,'zG" form 

L0 -34 t. #24 en. closewound on 11/4" form 
L -11 t. #24 en. closewound on same form 

as L0, closely coupled 
L,-10 t. #24 en. closewound on 11/4" form 

L9-46 t. #24 en. closewound on same form 
as L5 

L50 -10 t. #24 en. closewound on I1/4" form 
L11 -46 I. #24 en. closewound on same form 

as L10 
L15 -10 t. #24 en. closewound on 11/4" form 
Lis-46 t. #24 en. closewound on same form 

as L1, 
L17 -8 t. #24 en. 1/2" long, tapped 11/4 t. 

from gnd. end on .4mphenol 3/4' x19/1,," form 
L1 -40 t. #24 en. 7/8" long, on 11/4" form, 

tapped 4 t. from gnd. end 
Ji -Phone jack 
J>- Speaker jack 
P5- Standoff terminal (See text) 
M7 -0 -1 ma. "S" meter 
Si-5.p. 11 -pos. bandswitch (See text) 
S_- Shorting -type, 3 -pos. ( "Tone Control ") 
S3- S.p.s.t. sw. ( " .4VC- Manual ") S,- S.p.s.t. toggle sw. ( "Speaker ") 
T,, T.,, T0, TG -175 kc. i.f. trans. (National) 
T2- Output trans., pentode to v.c. (5000 ohm 

pri.) 
T3 -456 kc. b.f.o. trans. padded to 175 kc. 

with 500 µpfd. (Cond. C50) 
V,, V.,, V8-956 tube 
V3, V4, V11, V33 -65K7 tube 
V -65.47 tube 
V7, V0, V10 -615 tube 
Vs -6V6 tube 
Vn -6H6 tube 
Note: Coils L3 through L1;, are built on slug 

tuned forms (see text) 

October, 1950 51 

www.americanradiohistory.com

www.americanradiohistory.com


D 100 200 300 400 500 

29.0 29.2 29.4 29.6 29.7 
1 1 I I I 

28.5 28.8 29.0 29.1 
I 1 1 

28.0 28.3 28.5 28.6 
1 I 1 

27.0 27.2 
1 

27.4 
1 

27.6 
I 

14.0 14.1 14.2 14.3 14.4 
1 ( I I I 

7.3 7.2 7.1 7.0 
1 I 1 , 

3.5 3.6 3.7 3.8 3.9 4.0 
1 I I I I 

1.7 1.7 1.6 

KC./DIV. 
1.4 1.4 

Tuning chart for the front of the superhet. 

bolted to the foundation chassis. The 
oscillator of the converter is fixed 
tuned, and the oscillator padders are 
mounted in a ring on the end of the 
bandswitch assembly. The bandswitch 
wiring is as simple as possible. A sys- 
tem of paralleling inductances for the 
r.f. and mixer stages is used for cover- 
age of all the ham bands. 

The combined value of inductances 
in parallel is calculated the same as 
resistors in parallel and it is possible 
to cover a range of 3.5 to 30 mc. with 
only two inductances in each grid 
circuit. The mixer stage has a fixed 
trimmer for each band while the r.f. 
stage trimmer is adjustable from the 
front panel. The only adjustments re- 
quired for changing bands are to turn 
the bandswitch and adjust the r.f. 
stage trimmer for maximum signal. 
Tuning from one end of the band to 
the other will require 'readjustment of 
the r.f. stage trimmer but normal fre- 
quency excursions will not. Fixed con- 
densers could be used in the r.f. stage 
but this would require broadbanding 
and some inherent loss of sensitivity. 

The first model of this converter used 
a harmonic oscillator, that is, the os- 
cillator grid circuit was on a lower 
frequency and the output taken at the 
fourth or fifth harmonic from a tuned 
circuit in the plate of the oscillator. 
The purpose of this was to get good 
oscillator stability on the higher fre- 
quency bands. This system did not 
work, however, because of other than 
the wanted harmonics appearing in 
the plate circuit. These unwanted 
harmonics were very weak but they 
would beat with strong local signals 
and cause "ghosts" in the middle of 
the band. The stability of the sys- 
tem as described is very good and 
there is no need for better. Ten meter 
c.w. operation is a pleasure with this 
receiver and not the ordeal it was 
with the old conventional type re- 
ceiver. No ground returns are made 
to parts of the bandswitch assembly 
itself, each stage has a common ground 
point and these points are all tied 
together. Trouble was experienced 
with oscillations in the r.f. stage when 
the bandswitch was used as a ground 
return. Note in the photograph of the 
converter that the antenna connec- 
tions are right at the r.f. stage. The 
antenna leads are brought in through 
the side of the receiver cabinet at that 
point. It is best not to run the an- 
tenna leads through the receiver cabi- 
net due to the possibility of the 3.4 
to 4.2 mc. tuner picking up 80 meter 
signals. The bandswitch is made up of 
wafers of a single -pole eleven -position 
shorting type bandswitch with seven 
positions in use, leaving four blank 
for later additions. The oscillator uses 
six padders, the oscillator being dis- 
abled by shorting the grid coil for 
the 80 meter band when the r.f. and 
mixer stages are used as bandpass 
amplifiers. The output of the conver- 

The i.f: a.f. chassis. The two controls are the b.f.o. condenser and a.f. gain controL 
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ter is taken from a tuned circuit in 
the plate of the mixer tube. The cou- 
pling between the plate and output 
winding is very tight for even output 
over the frequency range 3.4 to 4.2 
mc. The converter output inductance 
is mounted directly under the fixed 
tuned converter in the foundation 
chassis. The output coil of the con- 
verter is shielded and shielded leads 
are used to reduce the possibility 
of pickup of unwanted signals. Note 
in the photograph the aluminum 
bracket supporting the trimmer con- 
denser for the r.f. stage. This support 
is a strip of aluminum held to the 
bandswitch assembly by the mounting 
nut on the threaded shaft of the band - 
switch. The ten meter band has no 
trimmer for the mixer stage, the stray 
capacity being sufficient to resonate 
the mixer inductance to 28 mc. This 
will change with individual layouts 
and design and may require a trim- 
mer in other models. 

The 3.4 to 4.2 mc. tuner of the re- 
ceiver is a two -stage r.f. amplifier, 
mixer, and oscillator unit. This com- 
plete tuner is built on a 11" x 7" x 2" 
aluminum chassis. The r.f. stages are 
6SK7's, the mixer a 6SÁ7, and the 
oscillator a 6J5. The four -gang tun- 
ing condenser is from a BC -603 tun- 
ing unit. The maximum capacity is 
50 µµfd. per section with one plate 
removed from the three front sections 
and two plates from the double- spaced 
section. These tuning units, with push- 
buttons and dial, are available at sur- 
plus for $2.50 and they, are better built 
than some standard models costing 
several times as much. Alternately, 
two 50 µµfd. dual minatures could be 
ganged. The tuning dial, push -but- 
tons, and trimmers were all stripped 
off and some of the extra fittings filed 
off to make a neat and well shielded 
four -gang tuning unit. The coil shields 
were picked up in a surplus store, four 
for a dollar. They were originally used 
on some low frequency inductances 
and have 3/8" diameter adjustable 
slugs in them. The coils inside the 
shields are five -prong, plug -in type 
coils that are a holdover from an 
earlier model receiver. These coils, 
thanks to the fixed tuned converter, 
are never plugged in or out. Having 
the tuning slugs and also the trim- 
mers makes it easy to obtain good 
tracking over the frequency range 3.4 
to 4.2 mc. Good tracking for this unit 
is important and the effort and time 
spent to achieve it will be well spent. 
The Millen type shielded coil with ad- 
justable tuning slug would work as 
well or probably better than the coils 
used in this receiver. No matter what 
type coil is used it must be well 
shielded. There is no adjustable slug 
for the oscillator inductance, the tun- 
ing range being adjusted by the series 
gadder mounted inside the coil shield. 
Good shielding of this tuner unit is 
important for several reasons; in 
keeping unwanted signals out of the 
tuner when tuning the higher fre- 
quency bands, in keeping harmonics of 
the tuner oscillator from being heard 
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through the converter front end, and 
in keeping the tuner oscillator from 
beating with strong signals and mix- 
ing in the r.f. stage of the fixed tuned 
converter. All three of these condi- 
tions have been experienced with ear- 
lier unshielded models. Many different 
combinations of heterodyned frequen- 
cies are possible with two oscillators 
in one receiver. The output of the 
tuner is on 175 kc., with a 175 kc. i.f. 
can mounted on the tuner chassis. 
This transformer is loosely coupled, 
capacitively, to the input i.f. trans- 
former in the i.f. -a.f. unit. The cou- 
pling is about 2 or 3 Japfd. of capacity 
which is made up of two pieces of in- 
sulated wire twisted together for half 
an inch or so. This condenser is C.19 

on the schematic. 
The i.f. -a.f. chassis is a 9" x 5" x 2" 

aluminum unit with two i.f. stages, a 
second detector- a.v.c., a b.f.o., and two 
audio stages. The i.f. stages are on 
175 kc. and the input transformer is 
loosely coupled to the i.f. transformer 
in the plate circuit of the 6SA7 mixer 
in the tuner unit. This coupling 
capacity should be adjusted for good 
selectivity. The i.f. transformers are 
National 175 kc. cans. These cans, as 
supplied, were equipped with 1 meg- 
ohm resistors across one of the wind- 
ings. These resistors were removed 
to improve the "Q" of the transformer. 
The b.f.o. transformer is a 456 kc. 
b.f.o. can padded with additional 
capacity to 175 kc. One half of the 
6H6 is not used, the second detector 
being a conventional diode which also 
supplies the a.v.c. voltage. The audio 
gain control is mounted on the i.f. -a.f. 
chassis and the shaft is long enough 
to extend through the front panel. The 
b.f.o. trimmer is also mounted on the 
i.f. -a.f. chassis and is coupled to a 
bearing shaft on the front panel with 
a flexible coupling. The i.f. gain is 
external to the i.f. -a.f. chassis and the 
lead to it is carried in a cable. The 
standoff terminal beside the 6H6, 
visible in the photograph, is an out- 
put connection across the diode load 
resistor for connecting an oscilloscope 
for visual alignment of the i.f. system 
or for connecting a v.t.v.m. for con- 
ventional alignment. The b.f.o. trim- 
mer condenser has one corner of one 
of the rotor plates turned down so 
that when completely meshed it shorts 
and disables the beat oscillator. The 
output transformer, a small pentode - 
to -voice coil job, is mounted external 
to the i.f. -a.f. chassis on the founda- 
tion chassis. Note in the schematic 
the switch, S. This "Tone Control" 
has been found valuable in cutting 
down the annoying heterodynes from 
adjacent channel stations. 

The "S" meter is in a bridge cir- 
cuit in the plates of the two i.f. stages, 
these are the only stages biased with 
the a.v.c. system. Using a bridge type 
circuit for the "S" meter enables us 
to use an ordinary 0 -1 ma. meter. 
The dial is a National NPW -O type 
with gear box. This dial is, in my 
opinion, the best on the market for 
barn receiver use and well worth its 
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Assembled view of the fixed tuned converter. This photograph shows the method for 
mounting the oscillator padders in a ring on the end of the receiver's bandswitch. 

89.00 net price. In choosing a dial 
for your home- brewed receiver it is 
well to remember that the dial will 
get more physical use than any other 
control on the receiver and a cheap 
dial can spoil the operation of an 
otherwise excellent receiver. The 
calibration chart is mounted directly 
under the dial; it is mounted behind 
a piece of lucite which is held on with 
four small machine screws. The tun- 
ing chart, like the plug -in coils, was 
always missing when needed before 
it was mounted on the receiver panel. 
The panel is a standard size 19" x 83/4" 
aluminum panel painted with a light 
gray enamel. A cabinet is required in 
a receiver of this type because of the 
necessity for good shielding. 

When aligning the three sections it 
is best to align each unit individually 
before trying them all together. The 
fixed tuned converter could be used 
with a separate receiver tuning from 
3.4 to 4.2 mc. and all the circuits 
peaked up. The oscillator of the fixed 
tuned converter can be set and checked 
with a general coverage receiver with 
a fairly accurate dial calibration or 
with a frequency meter. 

The tuning range of the 3.4 to 4.2 
mc. tuner is set with the series padder 
in the oscillator. After the tuning 
range has been set the two r.f. ampli- 
fiers and mixer trimmers and slugs are 
adjusted for good tracking. Some 
trimming of the inductances may be 
necessary to get good tracking. 

The i.f. transformers on 175 kc. 
should be adjusted with a signal gen- 
erator. If a sweep type signal gen- 
erator is available a scope can be 
connected to Pi for visual alignment. 
If an ordinary type signal generator is 
used a v.t.v.m. may be used for indi- 
cation across P,. 

The power supply for the receiver 
should provide 250 volts d.c., well 
filtered, at about 100 ma. and 6.3 volts 
a.c. at 6 amps. 

While voltage regulation of the 
power supply is not necessary, it would 

'I/ 
FtX£D. 
TUNEO 

CONVERTER 

TO SPEAKER OR PHONES 

3.4 TO 
4,2 MC 

NER 

F.-A.F 
OHASSIS 

TO POWER SUPPLY 

3.5-4.0 mc.-Ose. Disabled 
7.0-7.3 mc.-Osc. Freq. 11,100 kc. 
14.0-14.4 mc.-Osc. Freq. 10,450 kc. 
27.1-27.6 mc.-Osc. Freq. 23,500 kc. 
28.0-28.6 nu.-Osc. Freq. 24,500 kc. 
28.5-29.1 mc.-Osc. Freq. 24,960 kc. 
29.0-29.7 nu.-Osc. Freq. 25,500 kc. 

Block diagram of the receiver. Receiver 
frequency ranges with the corresponding 
oscillator frequencies are also given. 

be an added refinement and can easily 
be accomplished with a VR105 and 
VR150 tube connected in series across 
the power supply output. 

The fundamental design used in this 
receiver precludes the possibility of 
obsolescence in the event that differ- 
ent frequency coverages are wanted 
for any reason. Fixed tuned convert- 
ers for different frequency ranges may 
be designed without the usual prob- 
lems of tracking and their attendant 
difficulties. 

The advantage of a definite tuning 
ratio saves many bandspread calcula- 
tions. 

Is this the final model ? No, I'm 
thinking now, not of a bigger but of a 
better receiver. It would make a nice 
receiver with miniature tubes all the 
way through, crystals for the fixed 
tuned converter, and some other re- 
finements. Perhaps gang tuning of the 
fixed tuned converter r.f. and mixer 
stages with the 3.4 to 4.2 mc. tuner, 
maybe even the same or better sensi- 
tivity in half the space with some of 
these new smaller components. One 
thing I'm convinced of; I have the 
right idea for tuning and bandswitch- 
ing and the future models will be the 
same basic circuit as this receiver. 
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TWO-CIIANN[L TV YAGI MSIG\ 
By 

G. N. CARMICHAEL 
Chief Eng., Trio Manufacturing Co. 

New design provides good co- channel 
(4 and 5) operation in fringe areas. 

Single Yagi bay. Trio's Model 
445 provides 10 db. gain over 
entire range from Channel 4 
through 5. Front -to -back ratio 
is over 20 db. for total range. 
New design provides four - 
element Yogi performance 
from a single bay antenna. 

'T IS generally conceded that the 
Yagi antenna offers the best pos- 

- - sibilities for TV reception in fringe 
areas. The characteristics of this 
type of antenna -high gain, sharp lobe 
pattern together with high front -to- 
back ratio, and low vertical wave an- 
gle response- combine to produce the 
necessary qualifications for a TV aeri- 
al for low signal level areas. How- 
ever, the increasing number of chan- 

Fig. 1. Voltage patterns on Channels 4 and 5. 
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nels available in many fringe areas 
has made installations of Yagi bays 
for each channel prohibitive because 
of cost and difficulty of installation. It 
is natural to consider the possibility 
of one bay having sufficiently broad 
frequency response to cover two adja- 
cent channels. Experiments in tun- 
ing the elements to obtain this result 
are not too promising. Since the func- 
tioning of the parasitic elements of a 
Yagi antenna are dependent on dimen- 
sions and spacing to provide the prop- 
er phasing, it is not possible to have 
characteristic parasitic behavior over 
a range of frequencies which is any 
considerable percentage of the funda- 
mental frequency. 

The attempt to obtain adjacent 
channel operation of a single antenna 
bay is more difficult on Channels 4 and 
5 because of the frequencies, 66 -72 mc. 
for Channel 4 and 76 -82 mc. for Chan- 
nel 5. The fact that there is a break 
between these two channels means 
that a total range of 16 mc. must be 
covered, nearly 25% of the lowest 
frequency. Although this difficulty 
does not exist on other adjacent chan- 
nels, and considerable success can be 
obtained on the high channels by a 
compromise tuning of the parasitic 
elements, it is on Channels 4 and 5 
that the problem is most acute. 

On the basis of the present alloca- 
tions, which represent the situation as 

Offset stacked Yagi array. This Trio 
Model 645, for use with voltage phas- 
ing control, provides maximum rejec- 
tion of the back signal as well as 
high gain in the forward direction. 

it will exist until after the freeze is 
lifted, there are now or will be in 
operation a total of 109 stations. Of 
this number, Channel 4 will contribute 
28 stations and Channel 5 will have 
18. That is, 46 of the 109 stations will 
be in operation on these two channels. 
For this reason, a further study of a 
single antenna bay for Channels 4 and 
5 seems very much worthwhile. 

A design was finally worked out on 
a basis which represents a new depar- 
ture in parasitic antennas. In final 
form, the antenna consists of four 
elements whose functioning is differ- 
ent on the two channels. On Channel 
4, the elements act as reflector, dipole, 
director, director, in that order; while 
on Channel 5, the same elements act 
as reflector, reflector, dipole, and di- 
rector. In order to understand the 
possibility of such action, it should be 
remembered that the parasitic ele- 
ments obtain their effect by the re- 
radiated and induced voltages which 
combine with proper phase relation 
in the active element and are deliv- 
ered by the active element to the feed - 
line. However, the active element, 
even at maximum efficiency, delivers 
only 50% of this voltage to the feed - 
line. The remaining energy is, in large 
part, re- radiated. That is, an active 
element has some of the necessary 
characteristics of a parasitic element. 

Final design was largely experimen- 
tal, since there were no previous re- 
sults on which to compute dimensions 
and spacing. 

Fig. 5 shows the layout, dimensions, 
and spacing of the antenna. No con- 
structional details are given since 
those will be a matter of personal 
preference. It is not necessary that 
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Fig. 2. Voltage gain over reference dipoles. 

any of the elements be insulated from 
the boom except the center elements 
of the folded dipoles. These folded 
dipoles are critical as to element size 
and spacing, since the impedance step - 
up depends on the relative diameters 
and spacing. They consist of an ac- 
tive element of 3/8" o. d. paralleled by 
two elements of %" o. d. each spaced 
11/2" center -to- center from the active 
element. The 3/s" active element is, of 
course, the active dipole and is broken 
at the center with a 11/2" gap with 
the phasing strips connected at these 
points. The phasing strip is of 300 
ohm twin -lead, transposed between 
the dipoles and with the feedline 
taken off 71/z" from the point of at- 
tachment to the longer dipole. 

Fig. 1 shows voltage lobes for chan- 
nels 4 and 5. It should be noted that 
these patterns are typical Yagi pat- 
terns. The front -to -back ratio is not 
quite as high as can be obtained from 
a single channel four -element Yagi 
tuned for maximum front -to -back, but 
remains above 20 db. from the video 
carrier of Channel 4 through the 
sound carrier frequency of Channel 5. 
Fig. 2 shows voltage gain plotted 
against two reference dipoles, one for 
Channel 4 and one for Channel 5. Both 
Fig. 1 and Fig. 2 were obtained from 
received signals from stations at least 
90 miles distant. It is the author's 
feeling that such data obtained from 
locally generated signals is practically 
valueless since it does not take into 
account the vertical wave angle in- 
volved in reception of distant sta- 
tions. 

Since the number of stations on 
Channels 4 and 5 is so large, there is 
another problem of increasing impor- 
tance in fringe areas, that of co -chan- 
nel interference. For example, at the 
author's home, in west central Illinois, 
the following stations create a difficult 
situation : KSD -TV Channel 5, 92 miles 
south, 20 degrees east; WOC -TV Chan- 
nel 5, 125 miles north; WNBQ Chan- 
nel 5, 240 miles northeast; WHBF -TV 
Channel 4, 125 miles north; WBKB 
Channel 4, 240 miles northeast; and 
WDAF -TV Channel 4, 240 miles west. 
No conventional antenna has provided 
a solution to the interference existing 
on these channels. However, another 
approach to the problem has provided 
a means of reception. 

Fig. 3 shows two of the antenna 
bays just described installed in such a 
way that a wavefront will intercept 
the two bays with a phase difference. 
For a signal from a forward direction, 
Oetober, 1950 

this phase difference will be of the 
order of 90 degrees with the voltage 
in the lower bay leading the voltage 
in the upper bay. A signal from the 
rear will provide a phase difference of 
approximately the same amount, but 
in this case, the voltage in the lower 
bay will lag. With separate feedlines 
brought down to the ends of a 42" 
open -wire line, as in Fig. 4, and with 
a variable tap on this line to provide 
the exact phasing required, it is pos- 
sible to obtain practically complete 
suppression of the unwanted signal 
while still maintaining high forward 
gain for the desired signal. It may be 
necessary to reverse the connections 
to one end of the open -wire line to 
provide the necessary phasing. 

The spacings required in Fig. 3 are 
67" distance between upper and lower 
bays, and a total offset of 37" obtained 
by mounting the upper bay 15" back 
of its director, with the lower bay 15" 
forward of its reflector. 

An antenna embodying the prin- 
ciples involved in this article is pro- 
duced by Trio Manufacturing Co. of 
Griggsville, Ill. In order to provide 
manual control of the phasing, the 
open -wire line is replaced by a fixed 
inductance with a continuously vari- 
able tap. This, together with a d.p.d.t. 
switch for transposing one of the feed - 
lines, gives complete control of the 
required voltage phase. 

By means of the phasing control, 
the interfering signal may be "tuned 
out," permitting interference -free re- 
ception of the desired station. The 
over -all effect of this adjustable fea- 
ture is to make reception possible un- 
der conditions that normally would 
be unsatisfactory for enjoyable tele- 
vision viewing. 

Fig. 3. Offset Yagi bays to provide inde- 
pendent voltages to the phasing control. 

TO UPPER BAT TO LOWER BAY 

TO 
SET 

Fig. 4. Open wire line for proper phasing. 

It may be of interest to readers to 
know that the author, during the de- 
velopment work on this antenna in 
the summer months of 1950, logged 24 
of the 39 stations then in operation on 
Channels 4 and 5. 

30 

Fig. 5. Over -all dimension of Yagi antenna designed for operation on Channels 4 and 5. 
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Adding a Frequency 

Sweeping Circuit 

to the Wien Bridge 

Audio Oscillator Aft. 

r \ HE purpose of this article is to 
present a method for making a 

- - sweep frequency audio oscilla- 
tor other than that discussed by Glen 
Southworth in his article "Build a 
Sweep Frequency Audio Oscillator" 
which appeared in the February 1950 
issue. In Mr. Southworth's article, a 
beat frequency type of audio oscillator 
is described in which the output of a 
fixed frequency and a variable fre- 
quency oscillator, both operating near 
455 kc., are mixed in a non -linear de- 
tector. The difference frequency thus 
generated falls in the audio range. 
The tank circuit of the variable os- 
cillator is tuned with a fixed conden- 
ser and a small variable air -dielectric 
condenser, rotated by an electric 
motor thus causing its output fre- 
quency to. vary. This changes the 
difference frequency generated in the 
detector throughout the audio fre- 
quency range. 

The same results may be obtained 
more simply by making the following 
modification of the Wien bridge oscil- 
lator-a well -known source of very 
stable audio oscillations. The fre- 
quency determining component of this 
type of oscillator is an RC network. 
The principle of operation of the Wien 
bridge oscillator may be summarized 
by the statement that the phase 
shifts around the circuit (see Fig. 1) 
are zero at only one frequency, that 
is, the frequency where the RC net- 
work reactances are: R,Xc,= R2Xc2; 
R, =Xc; R2=Xc2. At this point oscil- 
lations occur at a frequency Fo, de- 
termined by the formula: 

1 
Fo = 

27 V R,C,R2C2 
1 

2iR2C2 

1 

27rR,C, 

It is clear from these equations that 
any change in R, and R2 or C, and C2 
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By HUBERT SEAR 
This sweep frequency circuit can be added 
to any Wien bridge audio oscillator. It is 
easy to build and requires only one tube. 

changes the frequency of oscillation. 
The two resistances or the two ca- 
pacitances must be changed together 
to satisfy the reactance equations. 

Sweeping of the audio frequency 
spectrum would result if R, and R2 

EDITOR'S NOTE: A review of the advan- 
tages and applications of a sweep fre- 
quency audio oscillator is purposely 
omitted from this text. Glen South - 
worth, in his recent article "Build 
a Sweep Frequency Audio Oscillator" 
published in the February 1950 issue, 
covered these points quite thorough- 
ly and readers may refer to that issue. 

were each shunted by a changing re- 
sistance such as the plate resistance 
of a vacuum tube. The plate resis- 
tance can be changed by varying the 
voltage on the vacuum tube grid. This 
arrangement is indicated in Fig. 2. 
A miniature tube, the type 12ÁU7, is 
used in this circuit although a 6J6 or 
other twin- triode could be used. In 
this case the miniature tube was used 
in order that this circuit could be 
installed in a Wien bridge oscillator 
which was already on hand. It is im- 
portant that both triodes be in the 
same envelope in order that their 
characteristics, which change with the 
aging of the tube, change together. 

The plate voltage for this tube is 
obtained from the oscillator power 
supply. The grid voltage, applied 
equally to both tubes, swings between 
minus 20 volts and plus 5 volts, chang- 
ing the plate resistance of both triodes 

from about several thousand meg- 
ohms when the tube is cut off to about 
4000 ohms when it is conducting the 
maximum allowable current at this 
plate voltage. The a.c. grid voltage 
may be obtained by a resistor across 
the 60 c.p.s. power lines, tapped to 
give 25 volts peak -to -peak or 8.9 volts 
r.m.s. (as read on an ordinary volt- 
meter). 

A convenient divider giving these 
approximate voltages may be made 
up of a 1250 ohm resistor in series 
with a 14,150 ohm unit. The values 
required are not critical and stock 
values of 1200 and 15,000 ohms will be 
satisfactory. 

The condensers C, and C, should be 
matched to within 1% by means of a 
bridge. Again the exact values are 
not too critical and condensers may 
be paralleled to give the approximate 
values specified. 

Resistors R5 and R, must also be 
matched to within 1 %. The value re- 
quired for these two resistors will be 
determined, to some extent, by the re- 
sistors in the Wien bridge oscillator. 
When connected to the oscillator, dif- 
ferent sizes of resistors may be tried 
and the optimum value determined by 
experiment. 

The output connections shown in 
Fig. 2 are connected in parallel with 
the Wien bridge oscillator's frequency 
determining circuits. The exact con- 
nections will depend on the oscillator 
circuit used. The series resonant cir- 
cúit R5, C, would be connected in 
parallel with the equivalent series 
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resonant circuit in the oscillator. The 
parallel resonant circuit RG, C5 is con- 
nected in parallel with the equivalent 
circuit in the oscillator. A common 
ground lead is also run between the 
two units. 

The 20 pfd. condensers may be ob- 
tained with a paper dielectric or as 
electrolytics. If the latter is used, 
care must be taken that the correct 
polarity is observed. 

The circuit may be disabled by dis- 
connecting the plate voltage, thus al- 
lowing the use of the audio oscillator 
as originally designed. The Wien 
bridge oscillator controls should be 
set at the lowest frequency of the in- 
strument when using the sweep tube. 

Equalization of the two triodes may 
be necessary with small series re- 
sistors in the cathode leads. Differ- 
ent types of grid waveforms allow 
logarithmic or differential sweep of 
the audio spectrum. These special 
waveforms may be generated from the 
60 cycle power line sine wave by lim- 
iting, clipping, and the proper filters. 

Small parts of the spectrum may be 
swept by changing the extent of grid 
voltage swing. Isolated regions can 
be swept by clipping the peaks of the 
applied sine wave with back -to -back 
rectifiers, as shown in Fig 3. The 
operation of this circuit is made clear 
with the aid of Fig. 4 which shows 
the relations of grid voltage to fre- 
quency in the 12AU7 tube. If the fre- 
quency range between A and B is to 
be examined, grid voltages between C 
and D must be swept. That is, the 
output waveform shown in Fig. 3 is 
required. It is obtained with the 
biased rectifiers, Recta and Rect.2 
They are in series with an adjustable 
bias produced by R3 -C3 and R4 -C4. 
When the applied voltage is zero, a 
voltage exists on the bias network 
from a previous cycle. As the applied 
voltage increases, Rect., acts as an 
open switch as long as this voltage 
does not exceed the bias. When it 
does, Recta conducts, maintaining the 
applied voltage at a constant level set 
by the value of the bias. The current 
passed by Rect., is used to charge C3 
which will maintain the bias voltage 
across the resistor. When the ap- 
plied voltage falls below the bias, 
Rect., stops conducting and the ap- 
plied voltage is transmitted to the 
12AU7 grid exactly as it appears 
across the 1250 ohm input resistor. 

Fig. 1. Circuit diagram used to explain the 
principle of operation of a Wien bridge 
audio oscillator. See text for reference. 
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The same operation occurs on the 
negative swing of the applied voltage 
in Rect.2, R., and C4. The part of the 
25 volt wave that is allowed to pass 
to the 12AU7 grid can be varied by 
changing the bias voltage developed, 
i.e., by changing the setting of R, and 
R,. In this manner it is possible to 
obtain any asymmetrical clipped wave 
which would be required. Such a wave 
would be used to sweep the region 
BF in Fig. 4 which requires a grid 
voltage swing lying asymmetrically 
about the d.c. grid bias of the 12AU7. 

Due to the slight charge and dis- 
charge of the integrating RC networks 
in series with the rectifiers, the clipped 
wave developed is not exactly flat - 
topped as shown in Fig. 3. This would 
cause a change in the plate resistance 
of the triodes, but it can be shown 
that it does not affect the frequency 
of the Wien bridge oscillator sig- 
nificantly. There is a 12 per -cent 
change in the 12AU7 grid voltage 
when clipping above the 1 volt level 
due to discharging of C3 and 04. This 
causes an error in output frequency of 
.05 per -cent at 10,000 c.p.s. C3 and C., 
discharge even less when clipping at 
higher levels (only 10 per -cent when 
clipping above 10 volts). Therefore, it 
is clear that this circuit affects the 
accuracy of the Wien bridge oscillator 
in no truly significant manner. 

It has now been shown that by the 
application of electronic methods to 
an instrument that is known for its 
accuracy and reliability, the Wien 
bridge audio oscillator, an increase in 
the flexibility of the instrument is 
achieved. In the beat frequency type 
oscillator inaccuracies of output fre- 
quency occur due to drifting of the 
high frequency oscillators, a thing 
which is avoided in the Wien bridge 
oscillator. The initial zero beating, 
required in the type of instrument de- 
scribed by Mr. Southworth, is needed 
before it is used but is avoided by the 
use of the circuit described herein. 
Lock -in occurs in the high frequency 
beat oscillators when they are oper- 
ated very close to the same frequency 
in an attempt to get a very low audio 
frequency beat note. Mr. Southworth 
reports that this occurs when the 
audio frequencies approaching 100 
c.p.s. are developed and the output of 
the instrument suddenly drops to zero. 
Lock -in of the high frequency oscil- 
lators may be minimized by special 
shielding and careful electrical isola- 
tion of the two oscillators. This is not 
required in the Wien bridge oscillator. 

When using the sweeping circuit 
described here, sweeping at 60 c.p.s., 
obviously frequencies lower than this 
cannot be swept. However, it is not 
necessary for the grid excitation to be 
obtained from the 60 c.p.s. power lines. 
Lower frequency vibrators or flasher 
units used in advertising displays may 
be used to produce the grid drive, thus 
allowing the lower frequencies, avail- 
able from the Wien bridge oscillator, 
to appear in the output. 

The above -mentioned features, plus 
the absence of mechanical parts and 
special construction, as well as the 

30 

Fig. 4. Curve showing the relationship 
of 12AU7 grid voltage and the frequency. 
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6.3V. B+200 V. R,- 14,150 ohm, 1/2 w. res. (see text) 
R2 -1250 ohm, 1/2 w. res. (see text) 
R3- 250,000 ohm, I/2 W. res. 
R4 -820 ohm. Y2 w. res. 
R5, R6- 100,000 ohm to 10 megohm, 4/2 w. 

res. (see text) 
µfd., 400 v. cond. 

C3 -25 pfd., 25 v. elec. cond. 
C3, C5, C -20 µfd., 250 v. elec. cond. (see 

text) 
C4, C,-.159 pfd., 200 v. cond. (see text) 
V3 -12AU7 tube 
Note: The odd valued components will have to 

be obtained by combining standard resistors 
or condensers, as the case may be. 

Fig. 2. The frequency sweeping circuit. 
This circuit may be incorporated in any 
Wien bridge audio oscillator the construc- 
tor may have on hand. Actually, the re- 
sistance of both plates of the dual triode 
vary at a predetermined rate, thus sweep- 
ing the oscillator circuit of the bridge unit. 

Fig. 3. Circuit used across input of Fig. 2 
if greater flexibility of sweep is desired. 
Isolated regions can be swept by clipping 
the peaks of the applied sine wave with 
rectifiers which are connected back -to -back. 

ease with which the circuit may be 
added to existing equipment, recom- 
mends this type of sweep frequency 
audio oscillator to the radio tech- 
nician or experimenter. 
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RICHARD J. BUCHAN, 

3` OTJF 

Fig. 2. Test setup to determine booster 
gain under actual receiving conditions. 
The v.t.v.m. connections to TV set are 
the same as those shown in Fig. 8. Tests 
were made under weak signal conditions 
to minimize the effects of a.g.c. Volt- 
age ratio of 9.3 was average of ten tests. 
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OB.. 20 LOG = 20 LOG 9.3 =19.3 

VTVM 

58 

Fig. 1. 6J6 booster built for use on Channel 5. Actual size is 
4" x 2 ". Coils were made from salvaged slug -tuned forms. 

An antenna and booster combination having a 38.9 db. 

gain. Tite booster is compact and easy -to- duplicate. 

OVER a year ago KSTP -TV, lo- 
cated 105 airline miles north of 
Bricelyn, Minnesota, started 

telecasting with an antenna slightly 
over 500 feet high and a power of 25 
kilowatts. After studying antenna 
books and experimental charts put out 
by the FCC, the conclusion was 
reached that a 2.5 microvolt signal 
(except for a temperature inversion) 
was about all that could be expected. 
In spite of this, a small set was pur- 
chased and connected up. The actual 
results would tend to verify this 2.5 
microvolt value; although means of actually 
measuring 
the signal 
were not 
a v a ilable. 
Assuming 
that a 250 
microvolt 
signal would 
be necessary 
for excellent reception using a straight 
dipole, it was concluded that a 40 db. 
gain would have to be obtained 
through a high gain antenna -booster 

combination. This figure seemed im- 
possible to obtain without a massive 
antenna array and a super booster. 

Since then a series of boosters and 
antennas have been built. All (both 
the antennas and boosters) had the 
typical characteristic faults. The 
boosters, using 6AK5's with tuned in- 
put and output circuits, showed good 
gain but little if any improvement in 
signal -to -noise ratio, and the serious 
fault of insufficient bandwidth which 
seriously degraded the picture defini- 
tion. Loading the tuned circuits did 
help this situation, but resulted in loss 

of badly 
needed gain. Various 
commercial 
b oosters 
were tried - 
but all lacked 
something. 
In fact, 
some even 

lowered the signal -to -noise ratio al- 
though they did have good gain. The 
next to the last booster built, using 
two 6J4's in cascade, did result in a 

EDITORS' NOTE: In the course of preparing 
this article for publication it was suggested that 
this same booster could be used as a 2 meter 
preamp. Although it has not actually been tried 
in this application, all indications are that this 
unit, with the proper coils, could be used for 
this purpose. Theoretically, it is possible to ob- 
tain a 20 db. gain at 200 mc. It should be pos- 
sible to cover the 2 -m. band without retuning. 
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Fig. 3. Test setup and graph showing 
broadband booster response. The equa- 
tion for determining db. gain is the same 
as that shown in Fig. 2. The voltage E, 
is obtained with the signal generator 
connected directly to the FM tuner and 
the output adjusted to 1 volt on the v.t.v.m. 
E, is obtained with the booster in the 
circuit and the FM tuner adjusted for 
maximum output at each frequency. 

signal -to -noise ratio improvement, 
good gain, and not too selective tun- 
ing. The final booster built used a 
single 6J6 in a tuned -plate, tuned - 
grid neutralized circuit. Slug -tuned 
coils were used with only the tube and 
stray capacitance across the tuned 
circuit. This resulted in a booster 
having a very good signal -to -noise 
ratio, 19.3 db. gain (See Fig. 2) and 
an extremely broad band as shown in 
Fig. 3. It is indeed gratifying to 
switch in the booster and watch the 
snow diminish (instead of increasing 
as with most boosters), the large in- 
crease in picture contrast and bright- 
ness, and because of the broad tuning 
no degrading of the picture quality. 
A further advantage is the circuit 
which is completely balanced in every 
respect. This results in a very definite 
reduction in noise due to ignition and 
other forms of electrical interference. 
Circuit and construction details are 
shown in Fig. 5, and a photograph of 
the original booster built for Channel 
5, using %" slug -tuned forms from a 
junked broadcast receiver, is shown in 
Fig. 1. Since it would be difficult to 
obtain coil forms such as were used 
in the original boosters a third booster 
was constructed using National XR 
50 coil forms in order to obtain coil 
data for all channels using commer- 
cial type forms. Although one booster 
using these forms will tune four of the 
five low channels and all the high 
channels, separate boosters for each 
channel were built for the following 
reasons: 

1. It is rather slow to adjust the two 
tuning slugs for each channel. This 
would be especially true if tuning 
from Channels 3 to 6, or 7 to 13. 

2. It is easier to adjust the tuning 
with a signal generator and output 
meter than with the station signal. 
Lacking this equipment a very good 
adjustment can be made using the 
station signal if a time is picked when 
little fading is present. 

3. Although neutralization could be 
sufficient to prevent oscillation over 
the entire high or low band with one 
adjustment, a better signal -to -noise 
ratio can be obtained by accurately 
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neutralizing the booster for each 
channel. Fig. 4 shows a booster switch- 
ing circuit for convenience in chang- 
ing stations or cutting the booster 
completely out of the circuit. It cer- 
tainly enhances the entertainment 
value of TV to be able to change sta- 
tions without having to retune the 
booster each time. This feature be- 
comes even more important when 
others in the family operate the set. 
In the event standing waves are pres- 
ent on the antenna transmission line 
or the line between the booster and 
the set, a definite improvement can be 
made by connecting a small variable 
condenser (10 to 20 pifd. maximum 
capacity) across the transmission line 
at the set or booster input and adjust- 
ing it for maximum gain. A simple 
test for standing waves can be made 
by pinching the twin lead between the 
thumb and forefinger at various points 
along the line. A noticeable increase 
or decrease in picture brightness in- 
dicates the presence of standing waves, 
the magnitude being indicated by the 
amount of change. If difficulty is ex- 
perienced in tuning the booster or ob- 
taining the gain it should have, be 
sure and make this test. 

The experience has been the same 
in antenna building. Two three -ele- 
ment arrays stacked a half -wave 
apart, four two -element arrays 
stacked a quarter -wave apart, four 
four -element arrays stacked quarter - 
wave. cubical quads, single four -ele- 
ment arrays, and a few more antennas 
of various types have been tried. One 
thing I did learn, the antenna theory 
to be found in books does work out in 
practice; and one thing in particular - 
you don't get something for nothing 
(except in the last antenna built). 
When a three -element parasitic array 
is supposed to have a 7 db. gain, that's 

POSITION t: 
CHANNEL 4 

POSITION 2: 
CHANNELS 

POSITION 3: 
DIRECT 

INPUT CHANNEL 4 

TO ANTENNA 

2 

INPUT CHANNEL 5 

TO TV SET 

OUTPUT CHANNEL 4 

OUTPUT CHANNEL 5 

Fig. 4. Switching circuit used with sepa- 
rate boosters for Channels 4 and 5. This 
also makes an ideal setup for comparing 
the actual performance of two boosters. 

what it will have, and it will have to 
be well built to get that. The para- 
sitic arrays all had the same common 
fault -tune them up for maximum 
gain on the video frequency and you 
get practically no sound; broadband 
them to cover both sound and video 
frequency and the gain starts to drop 
off; build one for Channel 5 and there 
will not be much pickup on Channel 
4; tune them for a high front -to -back 
ratio on the video frequency, and very 
little front -to -back ratio on the sound 
frequency; tune them for a compro- 
mise front -to -back ratio and not suffi- 
cient attenuation is available on either 
video or sound channels to cut out a 
station with equal signal strength to 
the rear. The entrance of WOI, Ames, 

Fig. 5. Circuit diagram and construction notes, including coil data, on the 6J6 booster. 

COIL DATA USING NATIONAL XR 50 FORMS 
Chan- L., L L:, L 

nel 

7,8,9, 1 t. +22 plastic wound 3 t. '16 en. 
10,11, directly over center of spaced I/,' 
12,13 L., L 

5,6 3 t. -22 en. insulated 7 t. .22 en. 
from L,, L, by layer of spaced 1 1146" 

cellophane tape. Same 
spacing as L, L 

3,4,5.6 3 t. -22 en. insulated 9 t. ú22 en. 
from L:, L. by layer of spaced I%6' 
cellophane tape. Same 
spacing as L., L. 

2.3.4 3 t. -22 en. insulated 11t.22en. 
from L :, L. by layer of spaced I!le 
cellophane tape. Same 
spacing as L. L 

I I 16' iS the entire available winding 
space on the XR 50 coil form. 

R,. 12,-100,000 ohm. ti_ w. res. 
ohm, s/2 w. res. 

R. R:,- 25,000 ohm, 1/2 w. res. 
C_- Approx. 1/2" of #22 plastic covered 

wire inserted in t /s" copper tubing and con- 
necting the tube plates to the coils 

RFC1- #22 en. closewound on 1/4" form, 
11/4" winding length 

LI, L, (Channel 4) -2 t. #22 plastic covered 
wire closewound over L._, L, with cellophane 
tape between the two windings 

L,, L;, (Channel 4) -6 t. #22 en. spaced to 
occupy 1/2" on /s" slug -tuned form from 
274 series surplus transmitter L L, (Channel 5) -4 I. #23 en. closewound 

over L... L:, with cellophane tape between 
the two windings 

L.,. L; (Channel 5) -13 t. #22 en. close- 
- wonnd on 3 /8" slug -tuned forni salvaged 
from junked b.c. set 

Note: To neutralize. disconnect the filament 
and adjust C C, for minimum output. The 
null is very definite. If oscillation occurs re- 
adjust. The test setup of Fig. 3 is ideal for 
this adjustment. C,, C, are adjusted by 
changing the distance the plastic wire is in- 
serted in the copper tubing. 

Tuning: Adjust L. for maximum output at 
video frequencies. Adjust L;, for maximum 
output at audio frequencies. The timing is 
Very broad and it may be necessary to vary 
the number of turns or the spacing in order 
to hit a peak. 

ó 
ONNECTEO TO SCREEN RS OF TV RECEIVER R4 

POWER TUBE 

1 , `` 6J6Cii 
ci cz ` 

: 5 z 

- ; - 

RFCI 

6.3V. 
CONNECTED TO FILAMENTS 
OF TV RECEIVER POWER TUBE 
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Fig. 6. Location of Bricelyn, Minn. in re- 
lation to TV stations operating in area. 

TWO 390 SL I WATT CARBON RESISTORS IN SERIES 
FOR TERMINATING. IF FRONT TO BACK RATIO IS A 

FACTOR TRY DIFFERENT VALUES FOR MAXIMUM 
ATTENUATION. 

84' 

200 FT. OPEN WIRE 
TRANSMISSION LINE. 
TWO NO.14 WIRES 
SPACED 21/4 ". 

65' 

155' 

Fig. 7. Rhombic designed for zero -wave 
angle Channel 4, 53/4 wavelengths per leg. 

Iowa, into the video field on the same 
channel as WTCN (Minneapolis, Min- 
nesota, Channel 4) directly in line and 
the same distance to the rear really 
caused trouble. The diagram in Fig. 
6 illustrates the problem involved. 
After a week of experimenting with a 
four -element array, tuning it for max- 
imum front -to -back ratio with a sig- 
nal generator exciting a folded dipole 
and an output meter connected across 
the output of an FM tuner connected 
to the four -element beam, the conclu- 
sion was reached that the only solu- 
tion was to build four antennas -sep- 
arate arrays for picture and sound for 
both Channels 4 and 5. The experi- 

ment further indicated that even then 
complete suppression of WOI could not 
be obtained, and anything over a 7 db. 
gain would require four big separate 
antennas. No attempt was made to 
receive WOI. The "Laker" basket- 
ball games and state basketball tour- 
nament over WTCN was what I was 
working for. 

About this time the statement was 
read in an antenna book that a rhom- 
bic cut for an odd multiple of quar- 
ter wavelengths to a leg had an in- 
finite front -to -back ratio. A rhombic 
3 and 3/4 wavelengths to a leg was 
hastily constructed. Even though tied 
to a power pole, telephone pole, top 
of the house and not over a few feet 
from telephone lines, it not only cut 
out WOI almost completely, but had a 
definite gain over the present antenna 
in use. This, to me, was a surprise 
since the rhombic was not over twenty 
feet off the ground and the antenna 
in use was a pair of three -element 
beams stacked a half -wave apart and 
matched to a 300 ohm line through 
an open quarter -wave matching stub 
tuned for maximum gain. Further- 
more, not a "Laker" basketball game 
over WTCN had been missed over the 
entire season with this antenna. This 
whole array was 40 feet off the ground 
compared to about half that for the 
rhombic. Theoretically, the rhombic 
should have had about the same gain 
as the parasitic array if it were the 
same distance off the ground. The 
improvement could be attributed to 
the zero wave angle for which the 
rhombic was designed -a much more 
favorable angle for fringe area re- 
ception than can be obtained with a 
parasitic array; or it could substan- 
tiate the theory that in the case of 
long antennas the gain in receiving 
exceeds the gain in transmitting be- 
cause of the large area exposed to the 
signal. At any rate, the rhombic was 
so successful that a permanent one 
was designed 53/4 wavelengths to a leg 
and supported by 45 foot "A frame" 
masts constructed from 2x3 timbers, 
24 feet in length. The results ex- 
ceeded my expectations- despite the 
performance of the temporary rhom- 
bic. Both WTCN and KSTP were re- 
ceived with equal signal strength, no 
discrimination between sound and 
video frequencies, no interference 
from WOI except for an occasional 

Fig. 8. (A) Method of connecting v.t.v.m. to TV receiver. (B) Test setup to determine gain. 
Tests were made without booster and with low signal input to minimize a.g.c. effects. 

6AL5 
2nd VIDEO 
DETECTOR 

D ro Is 1 VIDEO 

TO V T V M CONNEC- 
TIONS IN TV SET 

(A) 

TO PARASITIC ARRAY 

TO RHOMBIC 
1 

TV SET VTVM 

DB. =20 LOG E-.20 LOG 3 = 9.6 DB. ( AVERAGE OF IO 
READINGS) 

(B) 

gurgle on the sound due to the car- 
rier beats, plus a 9.6 db. gain (see 
Fig. 8B) over the pair of stacked 
three- elements previously described. 
I had always considered this antenna 
to have a 10 db. gain although no ac- 
tual measurements were made over a 
reference dipole. Using 10 db. as a 
basis, that would give the rhombic a 
19.6 db. gain for receiving. There are, 
of course, many variables involved, 
such as the five foot difference in 
height, a more favorable location for 
the rhombic (an open field across the 
road with a 200 foot open wire trans- 
mission line) or the six -element array 
may not have an actual 10 db. gain. 
For further construction details see 
the article "Rhombic Antennas for 
Television" by Woodrow Smith in the 
October, 1949 issue of RADIO & TELE- 
VISION NEWS. Since there are good 
books on rhombic design, . and since 
every case is different because of the 
available space, actual design and 
constructional details will not be dis- 
cussed here. The dimensions of the 
final rhombic are given in Fig. 7. 
For those interested in the effect of 
height, a loss of 6 db. was experienced 
by lowering the antenna from 45 to 
221/2 feet. This would tend to verify 
the theory that the voltage pickup is 
directly proportional to the height. 

The 6J6 booster and final rhombic 
antenna were completed about the 
same time. The combined gain equals 
38.9 db. Somewhat short of the orig- 
inal goal of 40 db. but still a lot of 
gain. A comparison of the reception 
with the previous antennas and 
booster (two 6J4's) was indeed a rev- 
elation which not only made me feel 
that the year of part time experiment- 
ing had not been in vain but also 
prompted the writing of this article. 

A record of the performance of the 
antenna -booster combination has been 
kept. Since what one person might 
call good performance another might 
call fair or even poor, I have set up 
a code of standards which is used in 
recording the antenna performance. 
The performance record is given be- 
low covering each evening from the 
time the antenna was completed until 
this article was in the mail. 

Excellent -Movie definition, perfect 
sound, no fading, no snow. Reception 
such as that expected in the primary 
service area of the station. 

Good -Slight snow, good definition, 
perfect sound, some slight fading. 

Fair -Some snow, fair definition, 
good sound, occasional fade. 

Poor -Snowy, considerable fading, 
poor definition, fair sound. Still en- 
tertaining (especially sporting 
events). 

Very poor -Not worth watching, but 
still some picture and sound. 

The Record: Excellent -4; Good -6; 
Fair -5; Poor -2; Very Poor -1. The 
"very poor" night occurred during a 
severe sleet storm and it is believed 
the lack of signal was due to ice on 
the open transmission line rather 
than because of a weak signal. 
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Compiled by KENNETH R. BOORD 

T'S a pleasure this month to ded- 
icate the ISW Department to 

- - radio in Mozambique, Portuguese 
East Africa. Our thanks go to the 
International Monitoring Service, San 
Carlos, California, for this current 
data, received direct by IMS from the 
station : 

The Radio Club of Mozambique 
transmits in both Portuguese and 
English. In Portuguese, the station 
operates as the Radio Club of Mozam- 
bique, but for the English transmis- 
sions it is called -for convenience - 
Lourenco Marques Radio, explains 
Frank Lamping, the director for Dav- 
enport & Meyer (Pty.) Ltd., Hendon 
House, 42, Pritchard St., Johannes- 
burg, South Africa, managers in the 
Union of South Africa. The Portuguese 
section operates on a limited commer- 
cial basis, but Lourenco Marques Radio 
is wholly commercial and has built up 
a large listenership in the Union of 
South Africa and in adjacent terri- 
tories. Lourenco Marques Radio num- 
bers among its sponsors such interna- 
tionally -known firms as Colgate -Palm- 
olive Peet, Sterling Drugs, Chese- 
brough Mfg. Company, Proctor & 
Gamble, Richard Hudnut, and others. 

Lourenco Marques Radio has pro- 
grams in English at 2300 -1100 (Sun- 
days from 0000) on 11.8 (actually this 
is approximately 11.764, although the 
station lists it currently as 11.8) and 
4.93; 1100 -1600 daily on 3.49 and 4.93; 
has no news bulletin. Programs con- 
sist of music, dramatic shows, and so 
on, with commercial announcements. 

Radio Club of Mozambique radiates 
programs in Portuguese at 0000 -0100 
daily, 0400 -0600 Sundays, and 0430- 
0630 weekdays on 9.67 (actually, this 
appears now to be approximately 
9.805), 1100 -1500 daily on 4.82 (actu- 
ally, more recently has also been noted 
on the approximately 9.805 channel to 
1500 by Pearce, England), and 1100- 
1300 daily on 15.200 (may be as low as 
15.190 at times) ; news in Portuguese 
is scheduled 0015 (weekdays), 0530, 
1200, 1320 (weekdays), and 1450 
(weekdays) ; other programs consist 
generally of musical entertainment. 

Identification for the English trans- 
(Note: Unless otherwise indicated, all time is expressed in American EST; add 5 hours for 

GCT. "News" refers to newscasts in the English 
language. Iu order to avoid confusion, the 24 hour cluck has been used in designating the times 
of broadcasts. The hours from midnight until 
noon are shown as 0000 to 1200 while from 1 
p.m. to midnight are shown as 1300 to 2400./ 

The symbol "V" following a listed frequency 
indicates `varying." The station may operate 
either above or below the frequency given. 

October, 1950 

SHORT -WAVE 

missions usually is each quarter or 
half hour- consists of four chimes fol- 
lowed by the announcer saying -"Lou- 
renco Marques for Happy Listening in 
the ... meter bands from six o'clock 
in the morning until eleven o'clock at 
night "; the interval -signal for English 
transmissions is "Sanie Marais." 

Reports are welcomed and are an- 
swered by QSL cards; QRA is Radio 
Club of Mozambique, P.O. Box 594, 
Lourenco Marques, Mozambique, Por- 
tuguese East Africa. 

Stations were listed as CR7AA, 11.8 
(11.764 ?) , 7.5 kw.; CR7AB, 3.49, 7.5 
kw.; CR7BC, 15.19, 10 kw.; CR7BU, 
4.93, 7.5 kw.; CR7BE, 9.67 (now 
9.805 ?) , 10 kw.; CR7BJ, 9.77, 7.5 kw., 
and CR7BV, 4.82, 7.5 kw. 

Mozambique, Portuguese East 
Africa, extends from Cape Delago (10° 
40' south latitude) to the Union of 
South Africa; to the west lies the 
Union of South Africa and Rhodesia; 
on the north is Tanganyika (formerly 
German East Africa, but surrendered 
to the British in November, 1919). 
Mozambique has 297,731 square miles, 
and a population (1940) of 5,085,630. 

Our best wishes go to Radio Club of 
Mozambique and Lourenco Marques 
Radio for continued successful broad- 
casting. 

* * * 

Radio Organizations 
At my request, Arne Skoog, Stock- 

holm, head of the International League 

of Short -Wave Editors, has compiled 
this interesting data on European 
radio agencies: 

"I.N.R. stands for Institut National 
Belge de Radiodiffusion, that is, the 
Belgian National Broadcasting Corpo- 
ration, which broadcasts also on short- 
wave via OTC, Leopoldville, Belgian 
Congo; many OTC programs are pro- 
duced and recorded in Brussels, head- 
quarters of I.N.R., but news, musical 
programs, and 'Amongst Friends' are 
produced in Leopoldville. 

"The I.N.R., with headquarters at 
18, Place Eugene Flagey, Brussels, is 
a large and modern radio house, con- 
sists of a French and a Flemish sec- 
tion (N.I.R.), and also 'Service Mon - 
diale,' which organizes the short -wave 
programs; head of that Service is 
Frans Zoete, and director of the sta- 
tion in Leopoldville is Leopold Le Roye. 

"O.I.R. stands for Organization In- 
ternationale de Radiodiffusion, which 
has moved to Prague and which now 
has only 'Eastern Powers' as mem- 
bers. 

"U.I.R. stands for Union Interna- 
tionale de Radiodiffusion, a prewar 
organization in Geneva; the Technical 
Center in Brussels belongs to a sep- 
arate company but was then operated 
by the U.I.R. and later by the O.I.R. 

"Now, the 'Western Powers' of Eu- 
rope- including Sweden -have formed 
a new organization- O.E.R., that is, 

(Continued on page 132) 

This neat, attractive listening post, belonging to John J. Oskay, ex -W2B1Z of New Jer- 
sey, is the answer to many a DX -er's dream. The equipment, from left to right, in- 
cludes a Hallicrafters S -40A receiver, a Meissner Model 9 -1076 crystal frequency stand- 
ard for 10, 50, and 100 kc., a Cardwell BC -221Q frequency meter with a range of from 
125 to 40,000 kc., a Hallicrafters SX -71 receiver, with an RME DB -22A preselector. 
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By 
CHARLES J. HERZER, 

W2CEP 

No "cure -all" claims are made for this tabulation 
but it is a. bandai tieing to hare around the shack. 

- NE of the greatest adventures 
in ham radio is planning and 

- constructing your first trans- 
mitter. After carefully searching 
through handbooks and back issues of 
radio magazines, the rig which most 
nearly fits the purpose is selected. 
After many hours of construction the 
little pride- and -joy is ready to put on 
the air. (We hope!) The wiring is care- 
fully checked and for the umteenth 
time we read again the paragraph, in 

the article describing our rig, entitled 
"Adjustment." We are assured that 
there is nothing unusual about the rig 
and with ordinary precautions and ad- 
justment it should work, etc., etc. 
Hopefully, we look for what is meant 
by "usual" and "ordinary." 

After stalling around and wading 
through a lot of deep technical stuff, 
which we suppose some day we may 
understand, we begin to realize that 
the electrode voltages and the power 

output can vary in a bewildering num- 
ber of ways. The big problem is what 
to measure, how should it read and, if 
it doesn't read properly, what's wrong 
and what can be done about it. What 
we need is a troubleshooting chart 
like those they have in the television 
service manuals whereby a person 
with limited knowledge can accom- 
plish a lot. 

Well, chum, here's your chart. It 
makes no claim to cure all of your ills 
but it's a start anyway. It assumes 
that you have the normal amount of 
horse -sense and a means of measuring 
the voltage and current to each elec- 
trode; namely: plate, screen, and grid. 
It is not possible to make up a chart 

(Continued on page 106) 

Listing of some of the most common transmitter faults along with the probable causes and method for correcting them. 

TROUBLE CAUSE REMEDY 

Small or no dip in the plate current as the 
plate tank circuit is tuned through resonance. 

1. No excitation. 

2. Amplifier input tank not tuned to reso- 
nance. 

3. Overload of the stage due to parasitic 
oscillation. 

4. Too tightly coupled load. 

1. Plug in a crystal. Check for output from 
the driver by noticing if there is grid current 
on the amplifier without high voltage ap- 
plied to the amplifier. 
2. Tune for maximum (but not over -rated) 
grid current. This should occur at the dip in 
the driver plate current. 
3. A probable cause may be low frequency 
parasitics caused by the use of r.f. chokes 
in both the input and output. Use series feed 
in the output. 
4. Ease off the coupling of the load to find 
the dip while tuning. (Pentodes can't stand 
high off- resonance inputs for long.) 

Double resonance in the plate tank circuit. 
There is one setting of the condenser for dip 
in the plate current and another slightly off 
for maximum output. 

1. Poor voltage regulation. With a series 
screen -dropping resistor the maximum screen 
current and the minimum screen voltage oc- 
cur at the dip in plate voltage. Since the 
power output is controlled by the screen volt- 
age, slightly more power output may be ob- 
tained with more plate current by detuning 
the tank and thus giving higher screen volt- 
age. 
2. Too little capacity in the output tank 
circuit. 

3. Insufficient excitation. 

1. If the supply voltage is so high that a 
high value of screen dropping resistor (in 
excess of that recommended) is needed to 
get the rated screen voltage, use a system 
of regulated screen supply. 

2. Take off one or more turns from the coil 
so that resonance is obtained using more of 
the condenser. Use a "Q" of 12 or more. 

3. Get the recommended grid current at the 
proper bias for the type of emission used. 

Plate and screen current soar to excess when 
excitation is removed. 

This is normal with grid -leak bias used with- 
out some additional protective bias. 

Unless you enjoy . replacing tubes put in 
either a moderate cathode resistor (by- 
passed), bias battery, etc., which need give 
only enough bias to prevent destruction of 
the tube should excitation fail. With no ex- 
citation ALL of the input is dissipated as 
heat within the tube. 

With excitation removed (and reduced plate 
and screen voltages) there are variations in 
the plate current as the plate tank is tuned 
over the entire range. Try this for various 
settings of the input condenser. 

V.h.f. parasitics. 
Note: There may be other v.h.f. parasitic cir- 
cuits external to and not shown by tuning of 
the tank circuits so this is not a complete test 
for parasitics. 

Use a v.h.f. choke right at the plate terminal 
of the tube. 
(10 to 15 turns or so of No. 20 on a I/4 inch 
dia. high value carbon resistor.) 
Use 50 -ohm carbon resistor at the screen and 
grid pins and, most important of all, use a 
common point for bypassing to ground. 

Cannot reduce the plate current to zero using 
the rated cut -off bias. 

1. Very poor voltage regulation in the power ' 

supply. 
2. Plate or screen fed through series drop- 
ping resistors. 

3. Bias obtained through use of a cathode 
resistor. In this case there must be some cur- 
rent in order to get a voltage across the 
resistor. 

1. Use choke input power supply with a low - 
resistance choke. 
2. Use more bias up to the point where you 
do not exceed the rated value under opera- 
tion. 
3. Use a separate bias supply. 

62 RADIO S TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


TROUBLE CAUSE REMEDY 

Difficulty in coupling power out of the plate 
tank. 
High harmonic output. 

Too much inductance and not enough capaci- 
tance in the tank circuit. 

Take a turn or so off of the coil to get an 
L -C ratio which will give a "Q" of 12 or more 
as explained in handbooks. 

Plate current spontaneously rises, especially 
if the tube is operated at higher than rated 
grid or plate dissipation. 
The tube "runs away with itself." 

The grid got hot enough to emit electrons and 
overcame the bias which only made it 
hotter. 

The tube is usually ruined. Keep within 
rated values while tuning up and while in 
operation. 

High unloaded plate current at the dip. With high -C tank circuits as occur with high - 
output screen tubes on high frequencies (such 
as using a 10 meter coil on 20) there are 
high currents circulating in the unloaded 
tank. 

When delivering power to a load these 
losses decrease and are not serious. Make 
sure this is the case by checking the power 
output. Use an L -C ratio for a "Q" of 12 or 
more. 

Poor performance as a frequency doubler or 
multiplier. 

1. Insufficient excitation. 

2. Insufficient bias. 

3. High C and low L tank circuit. 

1. The efficiency of multipliers is less than 
straight- through operation and more drive is 
required if the same output is expected. 
2. High values of negative bias distort the 
wave -shape and create harmonics (in this 
case desirable). 
3. A high L and low C tank is best for har- 
monic generation. 

Excess screen current. 1. Excess excitation. 

2. Light or no load on the stage. This results 
in a large plate -voltage swing and with low 
voltage on the plate the electrons are at- 
tracted to the screen. 

3. Excess screen voltage. 

1. Use no more excitation than necessary to 
give rated output at rated bias. With a 
series screen- dropping resistor, an increase 
in excitation beyond a certain point will 
actually result in a decrease in output. 
2. Increase the load to optimum and do not 
operate the tube without load except for short 
tests. Do not load much beyond the point 
where further loading does not affect the 
screen current as this only increases the 
plate dissipation. (The plate current rises, 
true, but not the power output.) 
3. If the screen voltage must be higher than 
rated in order to get the rated plate current 
check the bias and excitation and keep 
within rated values. 

When load is applied the grid current drops 
excessively. 

1. Insufficient excitation. 

2. Excess bias. 

1. Adjust coupling to driver or increase input 
to the driver. (If the driver is a pentode re- 
member that the output is controlled by the 
screen voltage more so than the plate volt- 
age.) 
2. Use the rated value for the type of 
emission. 

Low rectified grid current in the driven stage 
with normal input power to the driver (meas- 
ured with no plate voltage on the driven 
stage). 

1. Amplifier input tank not tuned. 

2. When capacity coupling is in use between 
stages there is too much or too little used. 

3. She impedance of the driven grid circuit 
is much different from the impedance of the 
driver plate circuit. 

4. Not enough driver power. 

1. Use proper constants. If the driver is also 
a harmonic generator favor a high L and 
low C circuit, taking into account also the 
inductance of the leads and the capacitance 
of the tubes. The tube capacities involved 
are the output capacity of the driver and the 
input capacity of the amplifier. 
2. Usually, increasing the capacity increases 
the load on the driver but the reverse may 
also give increased output. 
3. With a single -ended input tank and a 
grid impedance higher than the driver plate 
impedance, tap the driver plate down on the 
coil. If the reverse impedances are in effect 
tap the grid down. 
4. Use a bigger driver. 

The grid current in a battery -biased stage 
falls off after a period of operation. The bias 
battery still shows normal or better voltage. 

The internal resistance of the battery is high 
due to age (in spite of its voltage). 

Replace the battery with a fresh one. 

Wrong value of bias voltage from a bias sup- 
ply using a gaseous V -R tube. 

If the glow is from the central cathode the 
tube is in the circuit wrong. The glow must 
be from the inner surface of the plate. 

Reverse the connections to the tube. Remem- 
ber, in this case the chassis is at the 
positive potential. 

Insufficient bias as measured from the cold 
end of the grid choke to the chassis with grid 
leak plus cathode bias. 

Wrong way to measure the bias in this case. I The bias is the total voltage developed 
across the grid leak and the cathode resistor. 
Add the sum of the drops across these re- 
sistors while the rig is loaded. 

When the plate tank is tuned slightly to the 
high- frequency side of resonance there is a 
sudden increase in output power and grid 
current. 

Self- oscillation due to improper neutraliza- 
tion. 

Isolate input and output circuits. Shield the 
lower portion of the tube. Neutralize. 

Impossible to neutralize the stage at any set- 
ting of the neutralizing condenser. 

Chances are with tubes which have a low 
grid -to -plate capacitance (such as 6L6) the 
wiring itself introduces enough capacity so 
that the neutralizing condenser "over neu- 
tralizes." 

Isolate the input from the output and use 
short leads. Use inductive or link neutraliza- 
tion. 

Impossible to maintain exact neutralization 
except at resonance (usually with a split - 
stator condenser and small capacity). 

With tubes of high output capacity the stray 
circuit capacities have more influence over 
the balance of the circuit than the capacity 
of the tank. 

Use a coil of such inductance that a reason- 
able amount of condenser is used. Don't try 
to operate too many bands with one coil. 

With no plate current applied there are var- 
iations of the rectified grid current as the out- 
put tank condenser is tuned. 

This is a very good test for incomplete 
neutralization. 

Neutralize. 

Can reduce the r.f. in the plate tank circuit 
by neutralizing but cannot eliminate it. 

Magnetic or capacity coupling between the 
input and output of the tube which is ex- 
ternal to the tube. 

Mount the input and output coils with their 
axes at right angles to each other. Shield 
the input from the output. As a test, discon- 
nect the output plate tank from tube and if 
r.f. persists it is due to magnetic coupling. 

Key clicks not traceable to the actual keyed 
stage or keying constants. 

Instability in the amplifier caused by tend- 
ency toward self oscillation or parasitics. 
Even though the stage has nothing to do with 
the keying it must be remembered that the 
electrode voltages and currents vary over a 
wide range in the short interval on make and 
break. 

Have the amplifier completely neutralized 
and take the required steps to eliminate 
parasitics. When a stage ahead of the am- 
plifier is keyed the amplifier should be 
biased so that the plate current is nearly, but 
not completely, cut -off in the "key -up" con- 
dition. 

High harmonic output. 1. Low "Q" grid tank. 
2. Capacity coupling (which makes no dis- 
crimination between fundamental and har- 
monic). 
3. Over excitation. 
4. Excess bias. 

1. Use a "Q" of 12 or so. 
2. Use link coupling and, if necessary, a 
shielded link or a Faraday screen. 

3 & 4. Use rated grid current at the rated 
bias for the type of emission. 
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TV Servicing With 

GRID-DIY 

OSCILLATOR 
By 

WALTER S. ROGERS, 
W 1DFS 

t HEN television really hit the 
f consumer market many an 

"old timer" in the radio game 
gave up hope of ever being able to 
service these receivers after studying 
the accompanying schematics and in- 
vestigating the "engineering" servic- 
ing techniques required. The new and 
seemingly involved test instruments, 
the unfamiliar circuit designations, 
and the complicated test patterns all 
combined to discourage the technician 
whose life up to that time had been de- 
voted to repairing relatively unin- 
volved a.c. -d.c. midgets and straight- 
forward consoles. Some of these serv- 
ice technicians spent time and money 
taking courses in servicing television 
receivers, others gave it up as a bad 
job. To the newcomer it looked very 
much as if television servicing would 
require a PhD. and a laboratory full 
of costly instruments new to radio 
servicing. 

Many of the fellows in the radio 
service profession got along with the 
service manuals, a voltohmmeter, and 
a simple signal generator. Experience 
counted. One line of sets had coupling 
condenser trouble. In damp locations 
another model receiver needed to have 
the electrolytics replaced each year. 
The author spent one summer "curing" 
set ills with only a six volt voltmeter, 
a few batteries, and a defective signal 
generator as test "equipment." To be 
sure this test setup took more time for 
complicated repairs but the simplicity 
of the equipment notwithstanding, it 
was easy to determine what end of 
the set needed attention first. 

One old -time radio technician fol- 
lowed a servicing technique similar to 
the author's. He worked from the 
back end of the set forward. After 
giving the set an "aural" check and if 
the receiver wasn't in smoke, a few 
voltages were checked and the tubes 
given a once -over. Then he would 
look for signs of audio by touching the 
grid of the audio tubes with the 6 
volt and battery gadget which was 
being used as a circuit tester. If there 
was no response, then it was time to 
check the speaker, voice coil, trans- 
former, and tube circuits. Most sets 
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rig. I. The i.f. coils can be 
checked with set turned off. 

Every technician has his own pet servicing procedure. Here is 
one system -the GDO which has been used by many of the "old 
timers." Like any other method it has its pro's and con's. 

were of the field- excited speaker type, 
thus the magnetic pull on a steel tool 
gave a rough check. Next followed a 
check of the detector and so on to the 
antenna end of the set itself until the 
trouble was located and corrected. 
This back -to -front radio servicing se- 
quence is a familiar one to the old 
timers in the radio servicing game. 

Now television servicing can be 
tackled in much the same way by the 
use of a good grid dip oscillator. The 
author is using a Millen No. 90651 unit 
for his servicing work. Most service 
technicians consider a grid dip oscilla- 
tor as a laboratory tool of use only in 
communication and research work. Ac- 
tually a grid dip oscillator, which costs 
no more than a good tube tester, can 
be worth its weight in gold in tele- 
vision servicing work. 

Several months ago the author 
started gathering data on the use of 
a grid dip oscillator in TV servicing. 
A few of the video service technicians 
known to the author were using the 
grid dip oscillator but they had run 
across this application for the instru- 
ment accidentally or as a result of 
having the unit called to their atten- 
tion by friends. As the material. ac- 
cumulated, new applications and better 
techniques were found, thus the sug- 
gestions embodied in this article form 
a mere nucleus of possible methods for 
simplified TV servicing. 

The Millen No. 90651 grid dip oscilla- 
tor used by the author is a convenient 
unit which may be held and tuned one- 

handed and covers the range from 300 
mc. to 1.7 mc. It has an isolated power 
supply and the controls are such that 
it is ideally suited for TV servicing 
applications (see Fig. 4). New coils 
have been announced which will ex- 
tend the low frequency range to 225 
kc., thus carrying the usefulness of the 
instrument into the AM servicing field. 

A grid dip oscillator is nothing more 
than a small oscillator which covers 
the desired frequencies and has a sen- 
sitive meter in series with the grid 
circuit. This grid meter dips positive- 
ly when the oscillator coil is closely 
coupled to another coil tuned to the 
same frequency. The small amount of 
power absorbed from the oscillator cir- 
cuit excites the grid less and thus re- 
flects a drop in grid current when 
coupled to a circuit resonant to the 
same frequency. While this sounds 
simple, to build a unit free from false 
indications and then calibrate it is a 
real job. The case must be solidly 
bonded and have no casual joints, 
otherwise the instrument will be sub- 
ject to all sorts of erratic results. The 
calibrated scale on a commercially - 
built unit is spread on a drum dial so 
that it can be easily read. The stand- 
ard unit in the author's possession has 
been checked at several points and was 
well within the 2 or 3 per -cent required. 
The addition of the telephone jack, as 
shown in Fig. 2, makes adequate pro- 
vision for the introduction of supply 
modulation needed in television serv- 
icing. While the designers of the in- 
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strument probably didn't have that 
particular application in mind it has 
proven very handy for television work. 

TV Servicing Procedure 
In order to check the practicality of 

the instrument before preparing this 
article, several television technicians 
were asked to use the grid dip oscilla- 
tor on their regular servicing calls. 
One of these men was an old hand at 
the game, another was a beginner who 
had only recently graduated from ra- 
dio school and was making his first 
appearance as a "professional," while 
others in the group had military radar 
or television servicing backgrounds. 

It is not the author's contention that 
any "dope" can service a complicated 
television set on the first try pro- 
viding he is equipped with a grid dip 
oscillator. However, a relatively un- 
skilled person who has received proper 
instructions can line up an intentional- 
ly misaligned set so that it will pro- 
duce a good picture and it is a much 
simpler procedure than that needed 
with an oscilloscope. In fact, two sets 
which didn't yield to oscilloscope fig- 
ure techniques were aligned quickly 
when the proper grid dip oscillator 
techniques were applied. One set be- 
ing checked had i.f. coils at one -half 
frequency while another standard 
make, for some reason, came through 
with the i.f. at twice the frequency. 
With the aid of the instrument, it was 
a simple matter to trim or pad to bring 
the i.f.'s in line. 

In servicing the set, first start with 
a few voltage checks. See that all the 
tubes are lighted (or warm -most TV 
tubes are the small glass miniatures). 
Look for the raster on the tube. 
Chances are that the cathode -ray tube 
is getting voltage when the screen 
shows life. What can be seen and 
heard at this stage provides a fair in- 
dication of the possible source of trou- 
ble. Now is the time to use the grid 
dip oscillator. 

Select a coil for the video range (21 
or 37 mc., etc.), put terminals on a 
phone plug so that leads can be run to 
an audio oscillator. While a Hewlett - 
Packard modified 200B, rated at one - 
quarter of a watt at 500 ohms output, 
was used in this application, a home - 
built oscillator can be used providing 
it has a volume control and covers the 
500 to 1000 cycle range. Turn on the 
grid dip oscillator and then tune it to 
the video frequency. Turn on the audio 
oscillator which should be set at about 
780 cycles and about half gain. If the 
video and sweep circuits are function- 
ing at all a horizontal line pattern 
similar to that shown in Fig. 3 will 
appear. This figure and the vertical 
bars, with a frequency run on the 
audio oscillator, are the key -using the 
horizontal video first and audio, then 
working to the front end before trying 
the vertical. The vertical needs the 
r.f. amplifier as the grid dip oscillator 
output without some direct wire con- 
nections, which are to be avoided, is 
not powerful enough to show vertical 
lines by radiation pickup at the video 
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Fig. 2. Diagram of Millen grid dip oscillator. 

frequencies. Thus, the sequence sug- 
gested should be followed until the use 
of the grid dip oscillator in TV servic- 
ing becomes second nature. 

Servicing Applications 
Based on the results of several prac- 

tical service applications, the grid dip 
oscillator is best used to isolate the 
trouble sections of the receiver and 
then to function as a test unit for the 
individual components which could be 
causing the trouble. There is no stand- 
ard procedure to be followed except to 
work first from the video for hori- 
zontal bars and then checking the au- 
dio itself, in detail, if need be, with 
the traps, sweep circuits, linearity, dis- 
criminator, speaker, etc. With an ade- 
quate audio signal generator, a com- 
plete response run may be made. It is 
important that the grid dip oscillator 
is not overloaded as the signal will be 
frequency modulated so severely that 
it will not be representative of a stand- 
ard signal. 

Using the video frequency with the 
780 cycle audio modulation, the service 
technician should obtain the horizontal 
lines as shown in Fig. 3. There will 
be a good chance to check focus, con- 
trast, and vertical linearity with the 
grid dip oscillator set at the center of 
the video i.f. The audio is checked by 
moving to the higher frequency end 
of the i.f. where the traps, needed to 
keep the sound from reaching the pic- 
ture circuits, can be checked. 

One of the most cogent reasons for 

Fig. 3. Horizontal test bars as they appear 
on TV screen. Absence of vertical bars in 
later tests indicate vertical sweep defect. 

The TV modulator plugs into phone jack. 

using the grid dip oscillator for trou- 
bleshooting, according to the service 
technicians who have been using it, 
was that the condensers, coils, oscillat- 
ing or non -oscillating circuits could be 
checked rapidly whether the receiver 
was on or off. With the proper coil 
and the grid dip oscillator used as in- 
structed in the manual, the actual 
servicing took less time than the set- 
ting up of the more complicated pat- 
tern checking equipment previously 
used. 

With what appears to be normal op- 
eration from the back of the set, ad- 
just the grid dip oscillator to an r.f. 
channel and disconnect the antenna. 
The Millen unit used by the author 
gave plenty of drive a few feet from 
the front end of the TV receiver, ex- 
cept in instances where the receiver 
was very dead. The instrument may 
be used as the receiver oscillator when 
the modulation is cut off. The oscilla- 
tor frequency and operation can also 
be checked by turning off the plate 
current of the grid dip oscillator and 
with the phone plug removed so that 
it operates as a sensitive absorption 
wavemeter, it will indicate whether or 
not the set's oscillator is operating 
properly. 

A further use of the unit is sug- 
gested by Fig. 1, where the i.f. coils are 
checked to see that they are aligned 
to the fundamental. By probing from 
coil to coil it is possible to check 
whether there is a normal increase in 

(Continued on page 177) 

Fig. 4. The Millen No. 90651 grid dip oscil- 
lator which covers from 1.7 to 300 mc. Low 
frequency coils to 225 kc. are available. 
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Fig. 1. Over -all view of amplifier. Pow- 
er supply is built on a separate chassis. 

A Wide -Range 

FEEDBACK 

AMPLIFIER 

By 
ROBERT M. MITCHELL 

Circuit Application Engineer, United Transformer Co. 

THE growing demand for in- 
creased realism in the reproduc- 
tion of sound, both in music and 

speech, has necessitated a reconsidera- 
tion of several basic problems in the 
design of audio amplification equip- 
ment. These problems are concerned 
with psychological as well as physical 
phenomena, and involve such varied 
considerations as system bandwidth, 
room acoustics, the sensation of loud- 
ness, and the relationship between dis- 

Inverse feedback over 4 stages 
proved no problem to author in 
designing this American version 
of the "Williamson .Amplifier." 

tortion products and musical disson- 
ance, to name only a few. In this con- 
tinued striving for more faithful re- 
production, negative feedback plays an 
indispensable part. 

At one time negative feedback was 
used somewhat as a remedy, that is, 
it ameliorated gross defects in equip- 
ment of mediocre quality until some 
of the resultant specifications were 
comparable to those of higher quality 
equipment. Fortunately for the music- 

Fig. 2. Schematic diagram and parts list covering the amplifier power supply. 
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lover, those days are largely past, and 
feedback is now more profitably em- 
ployed in refining the characteristics 
of an already superior system. Thus, 
it is becoming more common to find 
large amounts of feedback being used 
with medium -power, all- triode ampli- 
fiers of very linear characteristics, em- 
ploying parts of the highest quality. 
The employment of such large amounts 
of feedback requires that, for sta- 
bility's sake alone, the gain- frequency 
and phase- frequency characteristics of 
the original amplifier be controlled 
over a range much greater than that 
over which the benefits of the feed- 
back are desired. Terman, in his 
"Radio Engineers Handbook," page 
226, gives as an approximate rule 
the relation of one octave extension 
of range for every 10 db. of feedback 
desired, plus one or two octaves as a 
margin of safety. Thus, if it is de- 
sired to produce an amplifier with 20 
db. of feedback and a useful range of 
20 to 20,000 cycles, it is necessary that 
the characteristics of the feedback loop 
he controlled for at least three octaves 
beyond this range, or from 2.5 cycles 
to 160,000 cycles. Since the control of 
gain characteristics is a comparatively 
simple matter for resistive- capacitive 
coupled stages, the crucial component 
in a high -quality amplifier is the out- 
put transformer. 

A high -quality amplifier of excel- 
lent linearity and utilizing 20 db. of 
feedback around all four stages and 
the output transformer has recently 
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been developed in England by Mr. 
D. T. N. Williamson. This "William- 
son" amplifier was literally designed 
around a special output transformer, 
and used standard English parts. It is 
the purpose of this article to describe 
an outstanding version of this ampli- 
fier which uses a stock output trans- 
former and standard American parts. 

The heart of the amplifier is the 
output transformer, UTC LS -63. This 
transformer matches push -pull loads 
of 10,000 and 6000 ohms to a wide 
range of voice coil impedances. The 
frequency response of the transformer 
alone extends smoothly within 1 db. 
from 15 cycles to 50 kc. at medium 
power levels. This response enables 
the entire amplifier to be incorporated 
in the feedback loop with complete 
freedom from instability. The result- 
ing feedback amplifier has a frequency 
characteristic which is flat within 1 
db. from 10 cycles to 100 kc.! 

The amplifier circuit is straightfor- 
ward and simple. As may be seen from 
Fig. 3, it consists of four stages; a 
voltage amplifier, direct -coupled to a 
split -load phase inverter, a push -pull 
voltage amplifier, and a push -pull 
power amplifier stage. The output 
tubes are 1614's, connected as triodes, 
with self bias. Except for a lower 
maximum plate voltage rating, this 
tube is electrically identical to the 807, 
but has the additional advantages of 
being single -ended in construction and 
having a standard octal base. 

In order to permit flexibility of op- 
eration, the amplifier was built on two 
chassis, one containing the amplifier 
proper, and the other the power sup- 
ply. Figs. 1 and 5 show the top- chassis 
and under -chassis views respectively 
of the two units. Point -to -point wiring 
is used throughout, with short, rigid 
leads and a common ground bus serv- 
ing to reduce stray coupling and hum 
pickup. The ground bus picks up the 
individual grounds in order, starting 
at the highest level stages and pro- 
gressing in order to the lower stages, 
where it is finally grounded to the 
chassis at the input. 

The performance of the amplifier 
depends to a large extent on the bal- 
ance of the push -pull stages. The out- 
put transformer constants (induct- 
ance, leakage, etc.) are precision -bal- 
anced, so that no adjustments are 
needed for that componént. The plate 
load resistors for the push -pull driver 
stage should be matched, as should 
also the plate and cathode resistors 
in the phase inverter stage. Before 
the amplifier is placed in operation, 
two simple adjustments must be made. 
These adjustments set the operating 
conditions for the output stage, and 
normally need be made only once. 

Since the total plate dissipation for 
the two 1614's is 50 watts, the total 
cathode current must be limited to 120 
milliamperes. This is accomplished by 
inserting a milliammeter in the com- 
mon leg and adjusting R20. This will 
produce a bias of about 38 volts when 
the plate to ground voltage is 440 
volts, and will keep the static plate 
October, 1950 

R6 
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V3 

RI6 

RIS 

RIS 

R24 

TO APPROPRIATE VOICE COIL TAP 

R1, R8, R9- 470,000 ohm, 1/2 w. res. 
R9- 33,000 ohm, 1 w. res. 
R9-22,000 ohm, 1 w. res. 
RL- 47,000 ohm, 1 w. res. 
R5, R'- 22,000 ohm, 1 w. matched res. 
86-470 ohm, 1/2 w. res. 
R,0 -390 ohm, 1/2 w. res. 
R11, R,9- 47,000 ohm, 2 w. matched res. 
R13, Rrr- 100,000 ohm, 1/2 w. res. 
R14, R30, R99, R99 -100 ohm, 1 w. res. 
Rl R20 -100 ohm, 2 w. wirewound pot. 

gig 
VI V2 V3 V4 

6.3 V 

Rls, R2, -1000 ohm, 1/2 w. res. 
R19 -150 ohm, 5 w. res. 

8+, 

R24 -1200 X Vvoice coil impedance 
Cl, C9-8 pfd., 600 v. elec. cond. 
C2, C4 -.05 pfd., 400 r. cond. 
C1, C5-.25 pfd., 600 v. cond. 
T5- Output trans. 10,000 ohms to v.c. (UTC 

LS-63) 7,- .4mphenol connector 
vi, V2-7N7 tube 
Vs, V4 -1614 tube 

Fig. 3. Complete schematic diagram of the wide -range feedback amplifier unit. 

dissipation within the 50 watt rating. 
After this is done, the standing cur- 
rents in each tube are adjusted to 
equality by placing milliammeters at 
points X and Y, and adjusting R15. This 
adjustment reduces the unbalanced 
d.c. current in the output transformer 
primary, and, consequently, improves 
the low frequency response. 

When adjusted according to the 
above instructions, the amplifier is op- 
erating almost completely in Class A, 
and will deliver 8 watts of power with 
almost undetectable distortion (less 
than 0.1 %). Although this may seem 
to be a rather low power output, it is 
more than adequate for home listen- 
ing. For reproduced music to sound at 

Fig. 4. Phase correcting network which 
can be used to eliminate the effects of ex- 
cessive stray capacity or capacitive loads. 

Fig. 5. Under chassis views of the audio amplifier and accompanying power supply. 
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Fig. 6. Linearity curve of the amplifier. 
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R,- 500,000 ohm, 1/2 w. res. 
R2, R, -2700 ohm, 1/2 w. res. 
R2, R7- 20,000 ohm, V2 w. res. 
R4, R5- 10,000 ohm, 1/2 w. res. R,- 39,000 ohm, 1 w. res. 
C,, C, -50 µfd., 25 v. elec. cond. 
C_, C4-20 µf d., 450 v. elec. cond. 
Cs -.5 ¡sId., 400 v. cond. 
C2-.05 µf d., 400 v. cond. 
V, -12AY7 tube 
CGE -1 -Tone control network (UTC CGE -I) 

Fig. 7. An equalizing circuit, giving up to 
15 db. boost or cut at either end of the 
spectrum, which may be used with amplifier. 
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Fig. 8. Frequency response of the amplifier. 
See text for an explanation of waveforms. 

about concert level to the listener in 
a large -sized living -room requires an 
average of about 5 milliwatts of 
acoustic power. In a fair -sized living - 
room of say, 2500 cubic feet volume, a 
value half this great is adequate. Al- 
lowing an average of 20 db. (100 times 
as much power) for peaks, a value of 
0.25 watts is obtained. To produce this 
acoustic power through a speaker sys- 
stem of 10% efficiency requires an 
electrical power of 2.5 watts. Under 
these condition the 8 watt amplifier 
has a safety margin of undistorted 
power of more than 3 times, or 5 db. 
If more power is required, the bias 
may be changed so as to operate the 
output stage more in Class AB,, by 
adjusting R. for 110 ma. total cur- 
rent (approximately - 40 volts bias), 
and adjusting R for equal currents 
as before. Under these conditions the 
distortion is 0.3% at 10 watts and 1% 
at 12 watts. 

In the English design, a phase cor- 
recting network across R, is a per- 
manent part of the amplifier. This 
tends to increase the margin of sta- 
bility at high frequencies. The leak- 
age inductance of the UTC LS -63 is so 
low that this network is ordinarily not 
required. However, if the secondary 
load is highly capacitive or other stray 
capacities are introduced in the am- 
plifier, it may be desirable to add this 
network. If the output tube currents 
are high when all components are 
properly connected and all other 
measurements are correct, it is usually 
an indication that the circuit is oscil- 
lating at a very high frequency due to 
the stray capacities mentioned above. 
In such cases, the phase correcting 
network shown in Fig. 4 will elimi- 
nate this. 

The power provided by the power 
transformer and that dissipated by 
the output tubes in particular is con- 
siderably larger than in most home 
amplifiers. Consequently, the con- 
structor must allow for adequate ven- 
tilation when mounting the unit in 
cabinets, etc. 

If the 'B-F," voltage is too high, be- 
cause of high line voltage, for ex- 
ample, the 5R4GY tube (Fig. 2) should 
be used in place of the 5U4G. This 
tube may be plugged directly in the 
same socket, since the basing is iden- 

Fig. 9. (A) Frequency response at different output levels for Class A operation, and 
(8) the frequency response of he amplifier in Class AB, operation at higher levels. 
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tical, and due to its larger internal 
drop, will give a lower output voltage. 

The performance characteristics of 
this amplifier are illustrated in tabular 
and graphic form in Figs. 6, 8, and 9. 
All of the measurements were made 
with a source resistance of 50,000 
ohms and a non - inductive resistor of 
15 ohms connected to the 15 ohm sec- 
ondary terminals of the output trans- 
former. 

Fig. 9A shows the frequency re- 
sponse at different output levels for 
Class A operation, while Fig. 9B shows 
the response for Class AB, operation 
at higher levels. The response of the 
amplifier with 40 volts bias is essen- 
tially the same at low levels as that 
of Fig. 9A. The linearity of the ampli- 
fier over the entire power range is 
shown in Fig. 6. 

The low distortion content of this 
amplifier is outstanding. At 8 watts 
(actual measured power dissipated in 
the load resistor, not an "equivalent 
power ") the distortion is less than 
one -tenth of one per -cent. Because the 
distortion is so minute, it is necessary 
that several precautions be taken in 
measuring it, in order to insure that 
spurious voltages such as noise, hum, 
etc. are not included in the results. 
The author has found that a satisfac- 
tory procedure is to pass the audio 
generator output through a low -pass 
filter of at least 60 db. attenuation 
and measure the harmonic components 
of the amplifier output with a wave 
analyzer. 

One of the desirable features of 
audio amplifiers is low output imped- 
ance, and in this respect a negative 
feedback amplifier is unsurpassed. The 
ratio of the load resistance to the 
effective output impedance is called 
the damping factor, since it determines 
the effectiveness of the amplifier in 
damping vibrations originating in the 
loudspeaker. 

A common value of damping factor 
for beam tubes with feedback or tri- 
odes without feedback is 3. The damp- 
ing factor of this amplifier is 27, 
equivalent to an output impedance of 
0.55 ohm at the 15 ohm secondary. 
This ability of the amplifer to damp 
the loudspeaker contributes substan- 
tially to the "cleanness" of reproduc- 
tion. 

Another factor contributing to clari- 
ty in reproduction is the transient 
response. Because of the ease of 
interpretation involved, transient re- 
sponse is usually tested by means of 
square waves. The high frequency 
square wave response of the amplifier 
is shown in Fig. 8. In this diagram 
(A) represents the response of the en- 
tire amplifier to a square wave of 10 
kc. repetition rate. The rapidity with 
which the maximum value is attained, 
i.e., the short rise time, is a graphic 
indication of the extremely small leak- 
age inductance and stray capacitance 
of the output transformer. For com- 
parison purposes the high frequency 
square wave response of a poorly de- 
signed unit is shown in Fig. 8B. 

(Continued on page 166) 
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A Variable Width S 

J. 

E -WAVE 

GENERATOR 
By 

CARLISLE ROADLE% 

Two views of home -built unit. The cali- 
bration shown on the front panel may be 
copied providing specified components 
are used and that the layout is not al- 
tered appreciably from that illustrated. 

4 

- NE of the most frequently used 
instruments to be found in the 

- electronic laboratory is a 
square -wave generator, which com- 
bines a multiplicity of outputs with 
versatility of operation. The construc- 
tion of this very useful piece of equip- 
ment is covered in this article. 

It is, essentially, a square -wave gen- 
erator together with amplifiers, in- 
verters, and an output stage. The 
block diagram in Fig. 1 gives the set- 
up. The object is to produce a square 
wave which rises as nearly vertically 
as possible, has a flat top for a desired 
length of time, and then cuts off as 
fast as possible. In many instances it 
is desirable to vary the duration of 
this square wave, i.e., the length of the 
"top," and it is evident that if the 
front and back are not steep the dura- 
tion of the top is not distinct. It is, of 
course, impossible to produce a square 
wave with vertical sides, as that 
would mean a voltage rising to a given 
value in an infinitely small period of 
time. This might be done if it were 
not for the fact that all circuits have 
inherent capacities, and these capaci- 
ties must be charged while the volt- 
age is rising. Of course, the time 
necessary to charge a capacity is a 
function of its size. It would seem, 
then, that the important item in build- 
ing a square -wave generator would be 
the reduction of all important capaci- 
ties. 

As a general rule, then, it is de- 
sirable to keep the circuit capacities 
small and use low impedance circuits. 
The formula which states the time 
necessary to charge or discharge a 
condenser through a resistance is, 
T=RC where T represents the time 
necessary for the voltage to rise to 

Audio Sub Section Head, Radio and Com- 
munications Section, Electronics Test Division, 
Naval Air Test Center, Patuxent River, Maryland. 

October, 1950 

Details on a generator unit whose pulses can be 
varied from I to 140 microseconds in width with 
a repetition rate of 60 to 600 cycles -per -see. 

1 -1 /e (approximately 2/3) of its max- 
imum value or, to fall to 1/e (approx- 
imately 1/3) of its original value, 
where T is stated in seconds; R, in 
ohms; and C in farads. More usable 
units would be T in microseconds; R 
in megohms; and C in micromicro- 
farads. The value of e is 2.718. 

This, then, is the first consideration 
in building a good square -pulse gen- 
erator -the reduction of all unwanted 
capacities. 

Secondly, the unit should perform 
several functions. It must be under- 
stood at this point that we are con- 
sidering a square -wave generator of 
the unsymmetrical type, i.e., where 
the first half of each cycle is smaller 
(or greater) than the second half and 
is, moreover, variable in width, ampli- 
tude, polarity, and repetition rate. 

Referring to Fig. 1, we find an 
ordinary symmetrical multivibrator 
whose function is to provide a means 
for frequency stabilization. 

A multivibrator is not too stable a 
device, and since we wish to produce a 
square wave which is stable, maintain- 
ing any width at which it is set, it is 
better to synchronize the pulse gen- 

erating multivibrator from another 
multivibrator whose sole function is 
to produce recurrent symmetrical 
square waves. 

There would also be unwanted inter- 
action between the frequency and 
width control if both were incorpora- 
ted in one multivibrator. We have, 
therefore, the first multivibrator in 
Fig. 1. It is coupled into the second 
multivibrator, which is of a different 
type. This multivibrator is biased so 
that it will not operate by itself, but 
will remain off until a pulse of energy 
is received, which neutralizes the bias 
and allows it to flop once. It is often 
referred to as a flip -flop, or trigger 
circuit. In coupling the first multi - 
vibrator to the second, it is desirable 
to transfer only a very short pulse of 
energy so that this pulse will not in 
any way affect the resultant square 
wave. Thus, coupling is by means of a 
very small condenser so that the 
square wave from multivibrator num- 
ber one is differentiated. Fig 2 illus- 
trates this result. The small con- 
denser charges as the square wave 
rises, but, being small, it discharges 
almost immediately. At the end of 

Fig. 1. Block diagram of square -wave generator. Two multivibrator stages are used. 
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SQUARE WAVE 

DIFFERENTIATED 
KEYING WAVE 

Fig. 2. Wave shapes at multivibrators. 

the square wave it charges negatively, 
but as the tube is already cut off noth- 
ing happens. 

This second multivibrator, in addi- 
tion to being "biased up," is also un- 
symmetrical as it has a longer time 
constant in one grid circuit than the 
other. We have chosen to vary the 
smaller one. The most convenient way 
to do this is to vary the resistance 
rather than the capacity, as a greater 
range can be covered with less trouble. 
By varying this time constant we vary 
the time interval that the trigger cir- 
cuit remains on after the keying cir- 
cuit has keyed it on. This is due to the 
variable time constant which is 

charged by the keying pulse and dis- 
charges in the desired time to a value 
which shuts off the circuit. 

In the interest of improving the 
rise and fall times of the square wave, 
a very small plate resistor is used in 
the plate of the variable width multi - 
vibrator which is to be coupled. The 
effect of stray capacities will then be 
reduced. 

The pulse is now introduced into a 
d.c. amplifier, which operates at +150 
volts plate potential. The signal volt- 
age across the plate resistor of the 
multivibrator is just sufficient to drive 
the d.c. amplifier to zero bias, which 
has the effect of making the pulse 
fiat on top and steepening the sides. 
This d.c. amplifier also has a low 
value of plate resistance so the am- 
plitude across it will be small. Fur- 
thermore, the pulse is now negative in 
polarity. In order to correct this con- 
dition a resistance -coupled amplifier 
is introduced in order to invert the 
pulse and amplify its amplitude to 
over a hundred volts. 

Considering that a good square 
wave contains frequency components 
from a few hundred cycles per second 
to several million cycles per second, it 
is easy to see why low value plate 
resistors and low capacity wiring is 
required. 

The amplified square wave is now 
introduced into either a cathode fol- 
lower if positive output is desired or 

Fig. 3. Complete schematic diagram of the variable width square -wave generator. 
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w. 

into another amplifier if negative out- 
put is wanted. Since the cathode fol- 
lower gives a low impedance output, 
a reasonable amount of capacity can 
be tolerated across it without distort- 
ing the pulse too much. This cathode 
follower has an output impedance in 
the order of several hundred ohms. 

The tube lineup was chosen as the 
best compromise between good opera- 
tion and current drain. 

The two 6SN7 multivibrator tubes 
will provide square waves which are 
very good, and the 6AG7 d.c. amplifier 
is superb for its job. In the event one 
is not obtainable a 6V6 could be used. 
The 6Y6's are the best tubes for the 
amplifiers because they provide very 
low impedance. They, of course, draw 
considerable current. 

The circuit diagram is shown in Fig. 
3 and several things should be noted. 
L1 is a small r.f. choke which can be 
made by winding a hundred turns or 
so of #36 wire around a 1. megohm, 
one watt resistor. 

The heater supply for the 6AG7 
should be separate as its cathode op- 
erates 150 volts above ground. The 
3000 ohm variable resistance in the 
cathode of V. makes it possible to 
vary the output from zero to the maxi- 
mum value. 

The layout used by the author 
should be followed carefully, although 
the size and shape of the chassis can 
be changed. All signal leads must be 
short, and kept away from the chassis. 
The chassis must not be used as a 
ground connection. A heavy copper 
ground bus should be used. 

The ten watt resistors used in the 
unit should be mounted so that they 
have plenty of ventilation, as they will 
get rather hot. The output is taken 
from binding posts on the front panel, 
and a coaxial connector is provided in 
the event that the pulse is wanted at 
some distance from the unit. All the 
small parts should be wired point -to- 
point with their leads kept as short 
as possible. Since we are dealing 
with frequency components in the 
order of several megacycles, the leads 
must be short. The ground circuits 
should be wired exactly as shown in 
the diagram. Each tube's cathode 
should go directly to ground, and the 
grid and plate returns for that tube 
should be connected to that ground 
only. 

After the unit is wired an oscillo- 
scope will be needed in order to check 
its operation. An ordinary scope is 
not suitable for the observation of 
these variable width square pulses, as 
the sweep circuit does not usually go 
high enough in frequency, and the 
accelerating voltage on the cathode - 
ray tube's anode is not high enough to 
give good brilliancy on a pulse which 
is on, for instance, for one millionth 
of a second, sixty times per second. The 
proper scope to use is one whose sweep 
is ultra fast and which is, in addition, 
keyed on by the front of the square 
wave being observed. 

Many good scope designs were 
evolved in the radar laboratories dur- 
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ing the war, but their operations were, 
of necessity, cloaked in secrecy. Suffice 
it to say that they comprise a sweep 
generator using high vacuum tubes in- 
stead of gas tubes. 

These tubes, usually in the form of 
a multivibrator, are biased just as 
V, is in this pulse generator, so that 
it goes off only when a pulse is re- 
ceived. This multivibrator is coupled 
to a circuit which generates a linear 
saw -tooth whose length is very short, 
the exact length being determined by 
the phenomenon being observed. 

For rough checking of several cy- 
cles, an ordinary scope may be used. 
Due to the limited sweep frequency, 
it will not be possible to observe a 
single cycle, but a check of the opera- 
tion may be made. 

Fig. 4 shows the picture that should 
be obtained when several cycles of the 
unit's output are under observation. 
The pulses will appear very dim at 
low recurrence rates and will by no 
means be brilliant at the highest rate. 

The main uses for this generator 
are : first, as a keying source for elec- 
tronic circuits which operate only in 
the presence of a recurrent pulse; 
second, when one wishes to measure 
the operation time of a circuit or the 
duration of a waveform from a circuit. 
The pulse generator puts out a pulse 
which can be varied from one micro- 
second to 140 microseconds in width. 
Its rise time is better than .2 micro- 
second and the fall is better than .5 
microsecond. The repetition rate may 
be varied from 60 to 600 cycles per 
second. The amplitude of the posi- 
tive square wave is approximately 
200 volts, and the negative wave is 
-125 volts. This negative amplitude 
is reached at less than the maximum 
position of R,o, but since the inverter 
tube will not handle a greater swing, 
this is as high as it should be turned. 

If care is taken to use parts of ex- 
actly the value specified and if the 
layout is not changed appreciably, the 
calibration may be copied from the 
photograph. If more accurate calibra- 
tion is desired the widths may be 
compared with sine waves of known 
frequency on an oscilloscope. 

If the reader would like additional 
material on trigger circuits the au- 
thor recommends a study of O. S. 
Puckle's book "Time Bases" (Wiley). 

30 

Fig. 4. Oscilloscope patterns obtained. 

PULSE 
WIDTH 

PSEC. n --. r 

LSE 
WIDTH 
Ip SEC. 

(U u 
a 

REP. 
RATE 

600 G.P.S. 

REP. 
RATE 

600 C. P.S. 

PULSE 
WIDTH III IN- 

100 p SEC. 

fUl.._f 
PULSE 

160 

REP. RATE 
C.P.S. 

-II 
II- WIDTH 

I I SEC. 

REP. 
RATE 

60 C.P.B. 

October, 1950 

Mac's RADIO 

SERVICE SHOP 
By JOHN T. FRYE 

"THERE!" Mac said as he 
placed a little white radio on 
the "repaired" shelf; "that's 

the very last set we had to fix. We 
are all caught up." 

"Hey!" his assistant, Barney, said in 
wide -eyed amazement, "what goes 
here ? That's the first time I ever re- 
member that happening. Is business 
falling off ? Have you got my Social 
Security paid up ?" 

"Now don't get excited," Mac said 
soothingly. "Business is all okay. I 
have simply been putting in a lot of 
overtime lately. My wife has been 
visiting her sister in St. Louis this 
past week, and I got the fidgets sitting 
around home by myself; so I have 
been coming down here every night 
and knocking out several sets. You 
better turn in your Boy Scout badge 
for not having been observant enough 
to notice this." 

"Well," Barney said complacently 
as he tilted the stool upon which he 
was sitting back against the wall and 
propped his generous -sized feet up on 
the service bench, "it is a revolting 
development, but we may as well face 
it. Just wake me up if any business 
comes in that requires my personal 
attention." 

"Oh no you don't!" Mac said as he 
scooped a handful of shredded paper 
out of a tube -shipping box and sprin- 
kled it over Barney's recumbent form. 
"We are going to do what we used to 
do when I was a boy down on the farm 
and a rainy day kept us out of the 
fields; namely and to wit: mend har- 
ness." 

"Mend harness ?" Barney questioned. 
"I always knew you worked me like 
a horse, but I never caught sight of 
any harness around here." 

MENDING HARNESS 

"A figure of speech, my boy," Mac 
explained. "I mean that we are going 
to take advantage of this lull to over- 
haul some of our equipment and oth- 
erwise catch up on some of the little 
things around the shop that we do not 
have time to take care of when busi- 
ness is rushing." 

"That's got a kind of nasty sound to 
it," Barney commented dubiously. 
"What are some of those 'little 
things' ?" 

"First, I want every instrument in 
the shop thoroughly cleaned and 
waxed. I especially want those in- 
struments that we take with us to the 
customer's home to be gleaming. A 
dirty instrument with frayed cord and 
test leads makes an impression on a 
customer about like that he would 
have if his doctor used a rusty stetho- 
scope or a soiled tongue- depressor on 
him; but you will note that a doctor, 
that wisest of 'servicemen,' always 
sees to it that his instruments are im- 
maculate. 

"Replace any a.c. cords that show 
the least sign of insulation failure, 
and make up new test leads for all of 
the portable instruments. While you 
are at it, too, you may as well make 
up a few new test lead terminations." 

"What's a 'termination' ?" Barney 
demanded. 

"A big word to describe a useful lit- 
tle gadget. In ninety per -cent of the 
cases, the ordinary test prod is all you 
need; but there are times when it is 
handy or even necessary to have a 
needle -point prod or one with a clip 
on the end of the lead. It is foolish to 
lug around a pair of separate leads 
for each of these rarely- needed cases. 
If an alligator clip or a phono- needle 

(Continued on page 102) 
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An OSCILLOSCOPE 

CALIBRATOR 
By 

DEAN HIMBALL 

A variable source of a.c. voltage 
which is used to measure, 

by comparison method, any voltage 
Iron, .015 to 500 volts. 

NTIL the advent of television, 
the oscilloscope was not widely 
used by the average service 

technician. Its use is almost a neces- 
sity in television service, however, and 

'4 VOLT 

(A) 1 

250 VOLTS 
125 VOLTS 

I (6) 

Fig. 1. Range of calibrated patterns en- 
countered in most of the service manuals. 

its introduction as a television service 
instrument will no doubt lead to its 
use for many other service problems 
for which it is peculiarly fitted. The 
oscilloscope is potentially a voltmeter 
with unique properties, because it is 
not only capable of measuring a wide 
range of voltages (.015 to 500 volts 
with a good oscilloscope) with almost 
any waveform, but it makes possible 
the visual analysis of the waveform 
and the frequency of the measured 
voltage. However, few oscilloscopes 
have any convenient means provided 
within them for measuring the actual 
value of the voltage applied to the 
input. The most that is done in oscil- 
loscopes within the service instrument 
price range is to provide an internal 
signal of 6 volts or so for calibrating 
purposes. Obviously this is inadequate 
when the service manual probably 
will show calibrated patterns which 
range all the way from that of Fig. 
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Over -all view of the oscilloscope 
calibrator. Any size cabinet which 
will house the meter can be used. 

lA to the pattern shown in Fig. 1B. 
When the oscilloscope is supplemented 
by the calibrator described herein, all 
such voltage measurements can be 
made conveniently. 

The instrument described here is 
not a voltmeter in the usual sense of 
the word. Rather it is a variable 
source of a.c. voltage whose peak 
value is continuously measured by the 
built -in diode voltmeter. By means 
of the variable control, R2, the voltage 
across the decade voltage divider can 
be set at any value between 50 and 
500 volts. The voltage selected is ap- 
plied to the input of the oscilloscope 
as a standard signal to set the gain 
of the oscilloscope at some convenient 
value, or the output of the calibrator 
may be matched with an unknown 
voltage to measure it. If a single- 

Fig. 2. Oscilloscope is adjusted so that 
signal under test fills a convenient num- 
ber of squares. Calibrator is then switched 
in to measure the voltage of test signal. 

. u 
MIMI WS 
aMU MIMI a.- tl.aa! _ aa 

Mwapatltltlu - - 

.... 
#i 

ttli 
á 
.7i 

a.a.ü .H.a.aitl 

a 
a 

á 
u.tlaa: ti. i.r. a.tl=iii : 
.n.aa'I a/, Y.. tl'.tlaltl I .atlaatl..aa-/.Y.a. ̀ tla .... tl.aatl.p.a.. ,..apigJ..aa.tl. Ogaa..-tlpi 

- .a.. 
ara .m/ á ---pi 

aaautla.aii.aas Lf tlaaa....a .w; 
tl....am..tl... ..tl 

pole, double -throw switch (low capac- 
ity type) is placed at the input ter- 
minals of the oscilloscope, this calibra- 
tor then becomes a quickly available 
comparison standard for measuring 
voltages of all values within its range. 

The accuracy of the unit is affected 
by the following components; the 
quality of the meter, and the accuracy 
of the decade resistors. The series 
diode voltmeter is linear when used 
with load resistors above about 
100,000 ohms. The condenser C, should 
be large enough to maintain the ac- 
curacy of the diode voltmeter at 60 
cycles. If extreme precision in all 
parts of the meter scale is wanted, it 
would be wise to check the meter 
against a laboratory standard at sev- 
eral points on the scale, since meters 
which are not hand calibrated some- 
times show rather large discrepancies 
at the low end of the scale. However, 
this is not necessary for most service 
work. Using the voltage ranges shown, 
the meter need have only one scale 
calibration of 0 -500. 

Circuit Details 
Transformer T, is a small power 

transformer which will deliver slight- 
ly more than 500 volts peak. The cen- 
ter tap is not used. There need not 
even be any filament winding on T,. 
A separate filament transformer is 
used for the 6H6, since filament volt- 
age would not be constant if the fila- 
ment winding were on the core of Ti. 

The voltage divider can be made up 
of stock wirewound, 5 or 10 watt re- 
sistors since these are cheap and quite 
accurate. However, if high accuracy 
is wanted, precision resistors could be 
used or the wirewound resistors could 
be selected for accúracy. Note that 
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the 100,000 ohm resistor should have 
a minimum rating of 2.5 watts. 

Neither output terminal is grounded, 
therefore no polarity need be ob- 
served. However, when the selector 
is set on the 500 volt range, precau- 
tions should be taken to avoid shock 
and to avoid shorting the output ter- 
minals. 

R, and R, should be adjusted so that 
R., covers the voltage range from 
about 40 volts to slightly over 500 
volts. The values given are approxi- 
mate and will vary with the rating 
of transformer T. These resistors 
also limit the current through Rz so 
that it is not required to dissipate 
more than its rating. 

The calibrator is built in a black 
crackle box. A box of this size is not 
necessary to house all the parts, but 
is needed to mount the large fan type 
meter used. If the constructor wishes 
to use a smaller meter, the parts 
could be mounted in a somewhat 
smaller box, thus making a more 
compact instrument. It is important 
to mount the potentiometer R_ where 
it will have adequate ventilation since 
it dissipates about 20 watts. If it is 
mounted below the chassis, there 
should be a few ventilating holes 
drilled above it in the chassis. It 
would also be wise to drill a few holes 
in the side or bottom of the case to 
let in air. The back of the box is 
left open for ventilation. The place- 
ment of parts otherwise is not critical. 

Uses of the Calibrator 
The major use of the calibrator 

will be for measuring the values of 
various parts of the waveforms en- 
countered in checking a television re- 
ceiver. This is done as follows : The 
gain control of the oscilloscope is set 
so that the pattern occupies some con- 
venient number of squares on the 
crosshatched screen. See Fig. 2. The 
s.p.d.t. switch is then flipped over to 
the calibrator. Without moving the 
oscilloscope gain control, the controls 
R, and the decade switch are set so 
that the height of the pattern from 
the calibrator is the same as that to 

CALIBRATING 
VOLTAGE 

T2 

R -100 ohm 10 w. res. (See text) 
80-500 ohm 25 w. pot. (See text) 
4-50 ohm, 10 w. res. (See text) 

megohm, t/= W. precision res. 
R,- 100,000 ohm, S w. wirewound res. (See 

text) 
R0- 10,000 ohm, 5 w. wirewound res. (See 

text) 
R7 -1000 ohm, 5 w. wirewound res. (See text) 

R9-100 ohm, 5 W. wirewound res. (See text) 
R9 -11 ohm, 5 w. wirewound res. (See text) 
C1 -.2S pfd., 600 v. tond. S,- S.p.s.t. toggle sw. 
S2 -S.p., 5 -pos. rotary sw. 
T, -500 v. power trans. (See text) 
T2-6.3 v. fil. trans. 
H1 -0 -200 µa. meter 
V, -6H6 tube 

Fig. 3. Diagram of calibrator. Unit may, alternatively, be built into scope cabinet. 

be measured. The value read on the 
meter multiplied by the value indi- 
cated by the decade switch then gives 
the peak value of the unknown volt- 
age. Thus the voltages from the mini- 
mum indication of the oscilloscope up 
to 500 volts can be measured. By 
means of a voltage divider applied to 
the scope input, even higher voltages 
could be measured. 

If the calibrator is constructed with 
good accuracy in mind, it becomes a 
standard by which other a.c. meters 
can be calibrated, and its use for a 
standard need not be limited to 60 
cycle instruments. Meters can be 
calibrated at any frequency which is 
within the flat response range of the 
oscilloscope. It must be remembered 
that this unit measures peak and not 
r.m.s voltage. 

The calibrator can be used to meas- 
ure very low resistors with consider- 
able accuracy. The unknown resist- 
ance can be set up in series with a 
known low resistor of similar value. 

Top chassis view of the home -built oscilloscope calibrator. 

By running a fairly large a.c. current 
through the combination the voltage 
drop across each resistor can be meas- 
ured by means of the calibrator and 
the resistance of the unknown com- 
puted from these two readings. Lack- 
ing a known low resistor, an a.c. am- 
meter can be used to measure the 
current through the unknown. The 
voltage measuring leads should be at- 
tached to the unknown resistance in- 
side where the current connections 
are clipped on so that the contact re- 
sistance of the current connections is 
not included in the measurement. 

A few of many other uses are: 
measuring the voltage output of mi- 
crophones, phonograph pickups, and 
other low voltage devices; checking 
amplifier input voltages, stage gain, 
and power output; and measuring the 
voltage of odd waveforms. Since the 
waveform is being observed on the 
oscilloscope, one can check the peak 
value or any other part of the wave. 

30 

The under chassis view. Note the simplicity of the wiring. 
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SIX BANDS-BUT NW 
By 

STAN JOHNSON, W OLBV 

Details on two new, efficient amateur 
antennas which are inconspicuous and 
neut. yet cover all popular hang bands. 

The end -fire array. This unit is made up of two stand- 
ard roof -type whip antennas and a polystyrene rod. 

- -IKE many another luckless ham, 
the writer lives in a new house 
-in a new and treeless district 

-where any ordinary beam would 
stick out like a sore thumb, and make 
for anything but good relations with 
the neighbors. Yet, like most hams, 
he hates to operate without a beam 
for 10 meters, and worse, he likes to 
work all bands, right up through 160 
meters. 

This article deals with a practical 
solution to the tough problem of pro- 
viding an antenna system which will 
furnish a choice of two beams on 10 
meters, plus an effective radiator on 
15, 20, 40, 80, and 160 meters without 
creating a neighborhood eyesore. 
Proof that the antenna system is neat 
lies in a recent incident in which a 
ham from a neighboring state, trying 
to find the house by spotting the an- 
tenna system, wandered around the 
neighborhood for an hour and finally 
had to be "talked in" via the land line! 

Essentially, the antenna system con- 
sists of two antennas; a two -element 
end -fire array fed at the bottom, and 
a long wire, end -fed with tuned feed- 
ers. The end -fire array is unique in 
that the only parts protruding from 
the house are two neat broadcast 
band -type "whip" antennas. The long 
wire, thanks to a careful choice of 
both feeder and flat top length, is 
readily tunable over a very wide fre- 
quency range with a simple tuner 
made up entirely from one of the in- 
expensive "TU" surplus tuning units 
from the BC -375 transmitter. 

First, the end -fire array. This an- 
tenna is made up of two standard roof - 
type whip antennas which have the 
small whip ends folded down and 
joined by a light polystyrene rod. This 
method of construction insures that 
74 

"Attic view" of the end -fire array. The ends of the an- 
tennas are fed to a tuned circuit link -coupled to a 300 
ohm line which goes to pick -up coil on the transmitter. 

the spacing will remain uniform even 
in a fairly high wind, an important 
feature for a close- spaced array. 

The additional length needed for 
each element of the 10 meter beam, 
plus the feed system, can be tucked 
away in almost any attic. The an- 
tenna is "pieced out" with lengths of 
RG -8 /U cable (braid removed). Even 
better would be the use of heavy alu- 
minum clothesline wire which would 
increase the frequency range of the 
antenna. 

The ends of the antenna are brought 
together at a pair of insulators in se- 
ries, as shown in the drawings and 
photograph. 

There are several possible methods 
of feeding the antenna, and the two 
systems which the writer has tried 
are shown in the drawings. The sim- 
plest method, illustrated in one of the 
photos, is to use a tuned circuit link - 
coupled to a 300 ohm line of twin -lead 
which goes to the pick -up coil on the 
transmitter. The tuned circuit, which 
should have as large a coil and as lit- 
tle capacity as will still allow "load- 
ing up," is simply tuned to resonance 
as indicated by the old, familiar pick- 

up loop with its usual flashlight bulb. 
An alternate system, which seems 

to be both less frequency- sensitive and 
more efficient, uses a quarter -wave 
matching stub. For detailed informa- 
tion on tuning up a stub see any of 
the standard handbooks. Suffice it to 
say that the antenna is first shock - 
excited by a nearby antenna, for ex- 
ample, by a folded dipole cut for 10 
meters and connected to the 300 ohm 
feed line and then simply draped near 
the base of the antenna. The antenna 
is tuned to resonance as indicated by 
maximum brilliance in a flashlight 
bulb connected in the center of the 
shorting bar. Then the 300 ohm line 
is tapped on the stub at the point of 
lowest standing waves, as indicated by 
a standard twin -lamp standing wave 
indicator. 

As the current at the connection to 
the antenna may be quite high, low 
power should be used on the exciting 
antenna to prevent burning out of the 
flashlight bulb. 

The antenna is vertically polarized, 
of course. Contrary to a surprisingly 
common misconception, the transmit- 
ted polarization matters little for any 

RADIO Sr TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


"skip" contact, as when the waves 
bounce off the ionosphere they wind 
up both vertically and horizontally 
polarized, willy -nilly. For ground wave 
contact, of course, polarization is im- 
portant, and the beam works especial- 
ly well with mobile rigs with vertical 
whips. Like any vertical antenna the 
two element beam is susceptible to 
man -made noise and is somewhat 
worse than a horizontal for BCI. But 
it is less apt to cause TVI -so name 
your poison. 

The vertical beam was placed in op- 
eration just as the 10 meter band was 
slipping into the summer slump, so 
results with the beam are not con- 
clusive as this is written. But there 
is every indication that it will hold its 
own with any conventional two -ele- 
ment beam. There is considerable evi- 
dence that it really shines when the 
band is "sour." For example, it yielded 
an S8 from a KH6 in Hawaii when 
the KH6 was an S2- although run- 
ning five times the power used in the 
writer's rig. 

Now the "long" wire. Let no one 
sniff at a long wire for 10 meters. In 
theory, a wire three wavelengths long 
concentrates most of its radiation in 
the general direction of the wire, and 
at low angles, with a gain of about 2 
db. The theory works out in practice 
and then some. The long wire shown 
in the drawings has been in use nearly 
a year. Although only 22 feet above 
the ground it yields consistent S9 
plus reports from Hawaii with a 120 
watt rig, has turned in S8's from 
Guam and Germany, and a 10 db. over 
S9 in Argentina. The four major 
lobes are vaguely apparent but the 
antenna does fairly well completely 
around the compass. 

Besides being duck soup to erect, a 
long wire is a natural for tucking 
away inconspicuously. The writer's 
runs along the ridge of the house, just 
below the top of the roof, for the 
length of the house, then drops down 
at a slight angle to a pole at the edge 
of the alley. Since the pole was placed 
there by a large firm for another pur- 
pose nothing had to be erected to sup- 
port the antenna. This mild chicanery 
is helped along by the fact that the 
antenna wire is #18 copperclad steel 
wire which is a bit hard to see even 
from 22 feet. 

The 101 foot length chosen for the 
antenna represents 'about all that can 
be squeezed onto most city lots. Fur- 
ther, it is a nice length for a resonant 
flat top on 10, 15 (if we ever get it), 
and 20 meters. For 40 meters and 
80 meters, the 33 foot open wire feed- 
ers (made with soft copper #18 wire 
and using 2 inch plastic spreaders ap- 
proximately the same color as the 
roof) get into the act as part of the 
radiator, the net result being a 134 
foot end -fed wire on 40 and 80 meters. 
On 160 meters, a ground is added, and 
the antenna worked as a Marconi. 

The "ground" should be a good one. 
By the simple expedient of driving a 6 
foot pipe down in one of the window 
wells alongside the house, dumping 
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-POLYSTYRENE 

80 E. 

33' 

10,15,20,40 

10,15,20 

40 

160 

160 

80 

TO 
300 A 
LINE 

MII 

GROUND (SEE TEXT) 

C, -50 µµtd. ( approx.) var. cond. 
C2 -150 µµtd. (approx.) var. cond. 
S,- D.p.d.t. sw. 
L, -75 watt center link trans. coil for band 

tuned; link. L.: 
L3-70 t. on 2" ceramic form, tapped 35 t.; link 

L. 13 t. 

Details for constructing the six -band, 
long -wire antenna described in text. 

in 20 pounds of salt, and soaking the 
works for a couple of days, the output 
from the writer's 160 meter rig 
climbed 6 db. at a test point in an- 
other state. Since 6 db. is equivalent 
to quadrupling the power the 400 
worth of salt was the best buy in 
town. 

The tuner for the long wire antenna 
uses two variable condensers from the 
"TU" tuning unit mentioned previous- 
ly, two coils, one wound up on a form 
salvaged from the tuning unit and one 
a standard 75 watt coil, and miscel- 
laneous clips and insulators. The di- 

DIRECTION 

SEE TEXT 

12 1 

POLYSTYRENE ROD 

7" LONG 

12' HOUSE TYPE 
VERTICAL WHIP 
ANTENNA 

8' 

INSULATORS 

A B 

-r 
1 

SHORTING STUB 
(ADJUST FOR RESO- 

NANCE) 

DIRECTION 

164" 

ROOF 

/4A MATCHING SEC- 
TION. NO.14 WIRE 
SPACED I" 

ALTERNATE FEED 
SYSTEM 

CI 

\ 300 IL LINE 

ADJUST FEED POINT 
FOR MINIMUM STAND- 
NG WAVES 

124TO 300 IL LINE 

CI -50 Auld. (approx.) var. cond. 
L1-8 t. #14, 2" i.d.; link L2, 4 t. 

Diagram of the end -fire array which 
uses two whip antennas and the rod. 

agram shows how tuning can be pro- 
vided on any of the bands simply by 
shifting the clips to get the proper 
combination. 

How should the antennas be ori- 
ented? Well, that will depend upon 
a lot of variables, including the real 
estate and the countries you want to 
work. In any case, the ideal scheme is 
to mount the antennas at right angles 
to each other. If this is done, you can 
work in almost any direction; both 
antennas are bi- directional on 10 
meters. 30 

Tuner for the long -wire antenna. Complete wiring details are shown in schematic above. 
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Due to 
Horizontal Foldover 
A review of the causes of an annoying interference 
problem that has baffled many service technicians. 

By 
D. LERNER & J. HOWELL 

Philco Corporation 

NE type of picture distortion 
which appears puzzling to many 

- service technicians is the effect 
of "horizontal foldover." This distor- 
tion might take place in a scene where 
a person in the field of action walks 
to the left of the screen, seemingly out 
of camera range, only to appear to re- 
verse his direction and stroll back 
again to the right, while enveloped in 
a filmy light background. 

This peculiar effect is caused in most 
cases by the unblanking of the picture 
tube before the electron beam, during 
its retrace time, has completely fin- 
ished its journey across the screen 
from right to left. Since the speed of 
the electron beam across the picture 

Fig. 1. Sync pulse saw -tooth relationship. 
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tube face during retrace is about five 
times as fast as its speed during the 
scanning period, much less energy is 
imparted to the fluorescent screen by 
the retracing electron beam. Thus the 
short strip or area on the left -hand 
side of the screen, during the time 
while the retrace is visible, appears 
much less bright than that portion of 
the picture scanned during the normal 
trace period. Because the direction of 
the electron beam reverses completely 
from retrace to trace period, the scene 
is scanned in opposite directions and 
the area of double scanning on the left 
portion of the screen is folded over on 
itself. Hence the name, "horizontal 
foldover." 

Referring to Fig. 1, the relation in 
time between the horizontal blanking 
pedestal and the horizontal saw -tooth 
sweep signal is shown. In many re- 
ceivers the horizontal oscillator is trig- 
gered by the leading edge of the hori- 
zontal sync pulse. Therefore, the time 
that remains for complete horizontal 
retrace is that time between the lead- 
ing edge of the sync pulse and the end 
of the "back porch" (see Fig. 1). The 
time allotted for retrace may be de- 
creased too much if the back porch, as 
transmitted by the station, is too short. 

Fig. 2. Diagram of the a.f.c. pulse width 
horizontal sync circuit with delay network. 

P?t GE 
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PHASE SHIFT 
IDELAY) NETWORK 

D.C. CONTROL VOLTAGE 
SA 00TH 

GENERATOR 

NORIZ: 
SWEEP 
Quits" 

TUBE 

The return time from right to left 
may be lengthened, in some cases, due 
to variations in inductance of the hor- 
izontal deflection yoke. 

In receivers using the a.f.c. (auto- 
matic frequency control) pulse width 
system of horizontal sweep, the os- 
cillator does not sync in (trigger) on 
the leading edge of the sync pulse, 
but rather some time (a few micro- 
seconds) afterwards. See Fig. 1. Thus 
the foldover condition is exaggerated 
by the over -all reduction in time al- 
lotted for spot return. 

To overcome the effect of foldover 
at the transmitter, the sync pulse may 
be speeded up so that it effectively 
moves over to the left on the pedestal 
and thus lengthens the back porch. At 
the receiver the entire horizontal 
sweep may be speeded up in relation 
to the blanking pulse applied to the 
picture tube, and this can be accom- 
plished rather easily in receivers using 
the a.f.c. pulse width type of sync. 

Briefly, the operation of the a.f.c. 
pulse width type of sweep circuit is as 
follows : The incoming horizontal sync 
pulse is combined with a portion of the 
horizontal saw -tooth voltage that is 
used for horizontal deflection in the 
phase comparer circuit. The resultant 
d.c. voltage, developed across the phase 
comparer cathode load, is used to con- 
trol the frequency of the horizontal 
oscillator. This is shown in simple 
block form in Fig. 2. If we could make 
the saw -tooth used for deflection pur- 

EIN 'T° EouT 

TIME 

EIN 

(A) 

Fig. 3. Diagram of a simple delay network. 

poses lead the saw -tooth used for 
phase comparison, we would, in effect, 
have accomplished the same purpose 
as speeding up the sweep with respect 
to the blanking pulse. This is done by 
a simple delay network consisting of 
a resistor and condenser, as shown in 
Fig. 3. 

The output voltage E,51 will lag the 
input E;,, because of the finite time re- 
quired to charge the condenser through 
the series resistance. Looking at the 
circuit another way, we can say that 
the input voltage E;,, leads the output 
voltage E051. By inserting a delay or 
phase shifting circuit in series with the 
saw -tooth feeding the phase comparer, 

(Continued on page 139) 
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are the 
ty Line of 

TEST INSTRUMENT KITS 

, $ \\ \, 
i \\S\ 

ne STY LItNG 
KITS THAT MATCH 
Hcathkits are styled in the most modern man- 
ner by leading industrial stylists. They add 
beauty and utility to any laboratory or service 
bench. There is a complete line of Heathkit 
instruments allowing a uniformity of ap- 
pearance. 

An attractive service shop builds a feeling 
of confidence. Many organizations have stan- 
dardized on Hcathkits providing uniform ser- 
vice departments. 

There is no waste space or false effort to 
appear large in Heathkits - space on service 
benches is limited and the size of Heathkit in- 
struments is kept as small as is consistent with 
good engineering practice. 

ASSURED BY 
PRECISION PARTS 
Wherever required, the finest quality 
1% ceramic resistors are supplied. These 
require no aging and do not shift. No 

.,, matching of common resistors is re- 
quired. You find in Heathkit the same 
quality voltage divider resistors as in the 
most expensive equipment. 

The transformers are designed especially for the Heathkit unit. The 
scope transformer has two electrostatic shields to prevent interaction of 
AC fields. 

These transformers are built by several of the finest transformer 
companies in the United States. 

1 ?Coed BY LEADING 
MANUFACTURERS 

t Leading TV and radio manufacturers use 
hundreds of Heathkits on the assembly 
lines. Heathkit scopes are used in the 

¡ ' alignment of TV tuners. Impedance 
e bridges are serving every day in the gs m; 

manufacture of transformers. Heathkit 
VTVM's are built into the production 
lines and test benches. Many manufac- 

turers assemble Heathkits in quantity for their own use thus keeping 
purchase cost down. 

\ \ 

;eu.fteete 

KITS WITH 
PARTS THAT FIT... 
When you receive your Heathkit, you are as- 
sured of every necessary part for the proper 
operation of the instrument. 

Beautiful cabinets, handles, two -color pan- 
els, all tubes, test leads where they are a 
necessary part of the instrument, quality rub- 
ber line cords and plugs, rubber feet for each 
instrument, all scales and dials ready printed 
and calibrated. Every Heathkit is 110 V 60 Cl'. 
power tranformer operated by a husky trans- 
former especially designed for the job. Heath- 
kit chassis are precision punched for ease of 
assembly. Special engineering for simplicity 
of assembly is carefully considered. 

INSTRUCTION 
MANUALS 

Heathkit instruction manuals contain 
complete assembly data arranged in a 
step -by -step manner. There are pic- 
torials of each phase of the assembly 
drawn by competent artists with detail 
allowing the actual identification of parts. Where necessary, a separate 
section is devoted to the use of the instrument. Actual photos are in- 
cluded to aid in the proper location of wiring. 

deu BY LEADING 
U N I V E R S I T I E S 

Heathkits are found in every leading 
university from Massachusetts to Cali- 
fornia. Students learn much more when 
they actually assemble the instrument 
they use. Technical schools often in- 
clude Heathkits in their course and 
these become the property of the stu- 
dents. High schools, too, find that the 
purchase of inexpensive Heathkits allows their budget to go touch 
further and provides much more complete laboratories. 
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SCILLOSCOP 

etef $3 

* New AC and DC push -pull amplifier. 

* New step attenuator frequency compensated input. 

* New non frequency discriminating input control. 

* New heavy duty power transformer has 68% less magnetic 
field. 

* New filter condenser has separate vertical and horizontal 
sections. 

* New intensity circuit gives greater brilliance. 

* Improved amplifiers for better response useful to 2 megacycles. 

* High gain amplifiers .04 Volts RMS per inch deflection. 

* Improved Allegheny Ludlum magnetic metal CR tube shield. 

* New synchronization circuit works with either positive or nega- 
tive peaks of signal. 

* New extended range sweep circuit 15 cycles to over 100,000 
cycles. 

* Both vertical and horizontal amplifier use push -pull pentodes 
for maximum gain. 

The new 1951 Heathkit Push -Pull Oscilloscope Kit is again the best 
buy. No other kit offers half the features - check them. 
Measure either AC or DC on this new scope - the first oscilloscope 
under $100.00 with a DC amplifier. 
The vertical amplifier has frequency compensated step attenuator input 
into a cathode follower stage. The gain control is of the non frequency 
discriminating type - accurate response at any setting. A push -pull 
pentode stage feeds the C.R. tube. New type positioning control has 
wide range for observing any portion of the trace. 
The horizontal amplifiers are direct coupled to the C.R. tube and may 
be used as either AC or DC amplifiers. Separate binding posts are 
provided for AC or DC. 
The multivibrator type sweep generator has new frequency compen- 
sation for the high range it covers; 15 cycles to cover 100,000 cycles, 
The new model 0 -6 Scope uses 10 tubes in all - several more than 
any ocher. Only Heathkit Scopes have all the features. 
New husky heavy duty power transformer has 50% more laminations. 
It runs cool and has the lowest possible magnetic field. A complete 
electrostatic shield covers primary and other necessary windings and 
has lead brought out for proper grounding. 
The new filter condenser has separate filters for the vertical and 
horizontal screen grids and prevents interaction between them. 
An improved intensity circuit provides almost double previous bril- 
liance and better intensity modulation. 
A new synchronization circuit allows the trace to be synchronized 
with either the positive or negative pulse, an important feature in 
observing the complex pulses encountered in television servicing. 
The magnetic alloy shield supplied for the C.R. tube is of new design 
and uses a special metal ,developed by Allegheny Ludlum for such 
applications. 
The Heathkit scope cabinet is of aluminum alloy for lightness of 
portability. 
The kit is complete, all tubes, cabinet, transformer, controls, grid 
screen, tube shield, etc. The instruction manual has complete 
step -by -step assembly and pictorials of every section. Compare it 
with all others and you will buy a Heathkit. Model 0 -6. Shipping 
Wt., 30 lbs. 

Twice as much fun with your oscilloscope - observe two traces at once - see both 

the input and output traces of an amplifier, 

and amazingly you can control the size and 

position of each trace separately - super- 

impose them for comparison or separate for 

observation -no connections inside scope. 

All operation electronic, nothing mechani- 

cal - ideal for classroom demonstrations - checking for intermittents, etc. Distor- 

tion, phase shift and other defects show 

up instantly. Can be used with any type 

or make of oscilloscope. So inexpensive 

you can't afford to be without one. 

Has individual gain controls, position- 

ing control and coarse and fine switching 

rate controls - can also be used as square 

wave generator over limited range. 110 

Volt transformer operated comes complete 

with tubes, cabinet and all parts. Occupies 

very little space beside the scope. Better 

get one. You'll enjoy 
it 

immensely. Model 

S-2. Shipping 
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HAS EVERY EXPENSIVE ,. 

* Higher AC input impedance, (greater than 1 megohm at 1000 cycles). 

* New AC voltmeter flat within 1 db 20 cycles to 2 megacycles (600 
ohm source). 

* New accessory probe (extra) extends DC range to 30,000 Volts. 
* New high quality Simpson 200 microampere meter. 
* New Lí% voltage divider resistors (finest available). 
* 24 Complete ranges. 
* Low voltage range 3 Volts full scale (13 of scale per volt). 
* Crystal probe (extra) extends RF range to 250 megacycles. 

* Modern push -pull electronic voltmeter on both AC and DC. 

* Completely transformer operated isolated from line for safety. 
* Largest scale available on streamline 41/2 inch meter. 

* Burn -out proof meter circuit. 
* Isolated probe for dynamic testing no circuit loading. 
* New simplified switches for easy assembly. 

ZLOW PRICE 

The new Heathkit Model V -4A VTVM Kit measures to 30,000 Volts DC and 250 megacycles with accessory probes - think of it, all in one 
electronic instrument more useful than ever before. The AC voltmeter is so flat and extended in its response it eliminates the need for separate 
expensive AC VTVM's. + or - db from 20 cycles to 2 megacycles. Meter has decibel ranges for direct reading. New zero center on meter 
scale for quick FM alignment. 
There are six complete ranges for each function. Four 
functions give total of 24 ranges. The 3 Volt range allows 
331/2 % of the scale for reading one volt as against only 
20% of the scale on 5 Volt types. 
The ranges decade for quick reading. 
New i /2 % ceramic precision are the most accurate com- 
mercial resistors available - you find the same make and 
quality in the finest laboratory equipment selling for thou- 
sands of dollars. The entire voltage divider decade uses 
these 1/2 % resistors. 
New 200 microampere 41/2" streamline meter with Simpson 
quality movement. Five times as sensitive as commonly 
used 1 MA meters. 
Shatterproof plastic meter face for maximum protection. 
Both AC and DC voltmeter use push -pull electronic volt- 
meter circuit with burn -out proof meter circuit. 
Electronic ohmmeter circuit measures resistance over the 
amazing range of 1/10 ohm to one billion ohms all with 
internal 3 Volt battery Ohmmeter batteries mount on the 
chassis in snap -in mounting for easy replacement. 
Voltage ranges are full scale 3 Volts, 10 Volts, 30 Volts, 
100 Volts, 300 Volts, 1000 Volts. Complete decading cov- 
erage without gaps. 
The DC probe is isolated for dynamic measurements. Negli- 
gible circuit loading. Gets the accurate reading without 
disturbing the operation of the instrument under test. Kit 
comes complete, cabinet, transformer, Simpson meter, test 
leads, complete assembly and instruction manual. Compare 
it with all others and you will buy a Heathkit. Model V -4A. 
Shipping Wt., 8 lbs. Note new low price, $23.50 

YOU SAVE 

Iteev 30,000 VOLT DC 
P R O B E K I T Beautiful 
ul 

new red and black plastic high 
v 

ut 

1Ó probe Increases input resistance 0 mc-gohms, reads 30,000 Volts on 300 Volt range. High input impedance for minimum loading of weak television voltages. Has large plastic insulator rings between handle and point for maximum safety Comes complete with PL55 tYpe g. 
No. 3366 High Voltage Probe Kit. 
Shipping Wt 
2 pounds, 

., 

R F P R O B E K I T Crystal 
diod 
diode kir extends range to With all parts, crystal, comes complete 

cable and PL55 type Plug. 

No. 
309 RF Probe Kit. Shipping Wt., 1 lb. 

$550 
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Shipping \ \h., 16 lbs. 

$39Só 

CONDENSER 
CHECKER 

KIT 

S1950 

* New simplified circuit for easy calibration and assembly. 
* New 2 band built -in marker covers 19 to 75 Mc. 
* New dual spider sweep motor for long life. 
* New blanking circuit gives base line for better alignment. * New variable oscillator gives high output fundamentals on high TV band. * New standby switch keeps instrument ready for instant use. * New 6 to 1 slow speed drive on both master oscillator and marker tuners. 

The new Heathkit TV Alignment Generator incorporates the new developments required for 
modern TV servicing. An absorption marker circuit covering all possible IF bands and even 
several of the RI' bands. The new blanking circuit provides a base reference line whirls is 
invaluable in establishing proper traces. The new sweep motor incorporates dual spiders in 
the speaker frame assuring better alignment and long life. The mounting of the speaker 
sweep motor has been simplified for easy alignment. 
The variable master oscillator covers 110 to 230 Mc. thus giving high output fundamentals 
where they are most needed. Loss' band coverage 2 DIc. to 90 Mc. 
A new step attenuator provides excellent control of output. 
Planetary 6 to 1 drives on both oscillator and marker provides smooth easy control settings. 
A standby position is_ provided making the instrument always instantly available. 
Horizontal sweep voltage with phasing control is provided. No other sweep generator under 
S100.00 provides all these features - comes complete with instruction manual. Model TS -2. 

'7eatwce4. 
Power factor scale. 

Measures resistance. 

Measures leakage. e 
Checks pc?P 

electrolyttcs. 
Bridge type circuit. 

Magic eye indicator. to 1,000 
V, transformer 

operated. 
e of .00001 1IPD 

panel. 1 ranß the panel. Oer 

All scales on P 

condenser eioe500 
All on readable scales that arc read direct from 

C.hccgs all types of condensers 
oves 

e for 20 
MULTIPLIERS 

IECI "SSA 

anyone 

- polarizing voltag. 

CHARTS OR e test and P ttcs betwcenr0 6p 

leakage owec factor of clecaolY Mete wnh 
can read. A operated cotai all. 

anYOne icasures P 
panel, test leads and 1 

Verts cabinet, 
binet,ocmer 

0,- 110 V. 60 cY 
cabinet, cahbraced P and use. t 

other 
Clear 

eye tube, 
her and magic 

P ?cis: C1Wt.d7tlbs 
instructions 

for assembly 

C -2. Shipping 

N E W 'Weetrit4é¿4. SIGNAL 
TRACER AND UNIVERSAL 

TEST SPEAKER KIT 

$1950 
High sensitivity L 
impedances 

md of speaker 

't 
Teslrro 
PA systems hones and 
Tests both single and push -pull speaker 

The Peaker circuits The Heathkit Signal Tracer has now 
- ' est speaker at no increase in been combined with a aver 

follows signal from 
keranttenna to speaker -Tl locates intermittents quality 

de- 

fective putts same ha 
income saves valuable 1 tracer 

per service hour 
broadcast 

s -d TV receivers. Works equally 
service time gives TV 

The test speaker has assortment on broadcast ra greater pickups, or single out impedance. switching R PA systems - Put switching ranges to Power ira comes Also test microphones, for assembly - tubes test Pobe,eall parts and 
t V. ti 

mbly and use. Model T -2. Shipping and derailed instructions 
. _. PPing \ \'C. S lbs. 

qeetaZier 
TUBE CHECKER KIT 

Sockets for every modern tube - 
new types. 

Fastest method of testing tubes - - makes more profit. 
Rugged counter type birch cabinet. 

blank for Gear driven roller chart gives instant setup 
for all types. 

saves time Tests each element separately for open or 
short and quality. 

Beautiful 3 color meter - reads good -bad 
and line set point. 

Test your tubes the modern way - dynamically - the simplest, yet fastest and surest method - your Heathkit has a 
switch for each tube element and measures that element - no chance for open or shorted elements slipping by, all the 
advantages of the mutual conductance type without the slow cumbersome time consuming setups. 

Your Heathkit Tube Checker has all the features - beautiful 3 color BAD -GOOD meter - complete selection 
of voltages - roller chart listing hundreds of tubes including the new 9 pin miniatures - finest quality Centralab lever 
switches for each element - high grade birch counter type cabinet - continuously variable line adjust control - 
every feature you need to sell tubes properly. The most modern type tube checker with complete protection against 
obsolescence. The best of parts - rugged oversize 110 V. 60 cycle power transformer - finest of Mallory and Centralab 
switches and controls, complete set of sockets for all type tubes with blank spare for future types. Fast action brass gear 
driven roller chart quickly locates the settings for any type tube. Simplified switching cuts necessary testing time to 
minimum and saves valuable service time. Short and open element check. Simple method allows instant setup of new 
tube types without waiting for factory data. No matter what the arrangements of tube elements, the Heathkit flexible 
switching arrangement easily handles it. Order your Heathkit Tube Checker Kit today. See for yourself that Heath again 
saves you two -thirds and yet retains all the quality - this tube checker will pay for itself in a few weeks - better 
assemble it now. Complete with instructions - pictorial diagrarn<_ - all parts - cabinet - ready to wire up and 
operate. Model TC -1 Shipping Wt., 12 lbs. 

2950 
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eatevze.t 
e Sine wave audio modulation. Transformer operated for safety. 
CD Extended range 160 Kc. to 50 Calibrated harmonics to 150 megacycles. 

megacycles fundamentals. New external modulation switch. 
o New step attenuator output. 5 to 1 vernier tuning for accurate 
e New miniature HF tubes. settings. 

A completely new Heathkit Signal Generator Kit. Dozens of improvements. The range on 
fundamentals has been extended to over 50 megacycles; makes this Heathkit ideal as a 
marker oscillator for T.V. New step attenuatot gives controlled outputs from very low values 
to high output. A continuously variable control is used with each step. New miniature 
11F tubes are required for the high frequencies covered. 

Uses 6C4 master oscillator and 6C4 sine wave audio oscillator. The set is transformer 
operated and a husky selenium rectifier is used in the power supply. The coils are precision 
wound and checked for calibration making only one adjustment necessary for all bands. 

New sine wave audio oscillator provides internal modulation and is also available for 
external audio testing. Switch provided allows the oscillator to be modulated by an external 
audio oscillator for fidelity testing of receivers. 

A best buy - think of all the features for less than S20.00. The entire coil and tuning assembly 
are assembled on a separate turret for quick assembly - comes complete - all tubes - cabinet - test 
leads - every part. The instruction manual has step -by -step instructions and pictorials. lt's easy and 
fun to build a Heathkit Model SG -6 Signal Generator. Shipping Wt., 7 lbs. 

$1qso -- - 
fl 

SQUARE 
wPV 

AND RATER KIT 
AUDIO GENE 

Either sine or square wave. 

Stable RC bridge circuit. 

Covers 20 to 20,000 cycles. 

Less than 1% distortion. 

Hundreds of 
- 

Heathkit Audio Genei 
ener 

used by speaker m 
uality trots are roof of their 4 

tuners -definite proof 
added feature 

and dependability an entirely 

of square wave op Uses the 

new field of amplifier testing. 

arts, 4 gang condenser, 1% 
instruction 

best of p panel and detailed hipping 
calibrating 

resistors, metal cased 
calibrated p odel G 

condensers, 
5 tubes, completely 

manual. One of our best and most useful kits. M 

Wt., 12 lbs. 

Beautiful 
streamline Bakelite 

case, 

5,000 Vollts ranges to 
I% Precision 

Ceramic resistors. 

adjust control.u'ab type 

mop ement, 
Microampere 

meter 

Qual it r Bradley AC 
Multiplying 

type ohms 
All 

the convenient ranges 
Large 1,000 -5,000 Volts. 

meter. 3 "boil! -in 
olt 

NEW q'earAer 
BATTERY ELIMINATOR KIT 

Provides variable DC voltage for all checks. Voltmeter for accurate check. 

Locates sticky vibrators -intermittents. Has 4000 MFD Mallory filter for ripple -free voltage. 

Even the smallest shop can afford the Heathkit Battery Eliminator Kit. A few auto radio repair jobs will 
pay for ir. Its fast for service, the voltage can be lowered to find sticky vibrators or raised to ferret out 
intermittents. Provides variable DC voltage 5 to 71/2 Volts at 10 Amperes continuous or 15 Amperes inter- 
mittent. Also serves as storage battery charger. Ideal for all auto radio testing and demonstrating. 

A well filtered rugged power supply uses heavy duty selenium rectifier, choke 
input filter with 4,000 MFD of electrolytic filter for clean DC. 0 -15 V. volt- 
meter indicates output which is variable in eight steps. Easily constructed in 
a few hours from our instructions and diagrams - better be equipped for all 
types of service - it means more income. Model BE -2. Shipping Wt., 19 lbs. 

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER -,USE ORDER: BLANK ON LAST PAGE 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. 

October, 1950 81 

www.americanradiohistory.com

www.americanradiohistory.com


HUNDREDS OF LABORATORIES USE 

vieea,t IMPEDANCE BRIDGE ad Seigeteptd 

Measures inductance 10 microhenries to 100 henries Measures resistance .01 ohms 
to 10 megohms Measures capacitance .00001 MFD to 100 MFD Measures "Q" e and power factor. 

Measures inductance from 10 microhenries to 100 henries, capacitance from .00001 MFD to 100 MFD. 
Resistance from .01 ohms to 10 megohms. Dissipation factor from .001 to 1. "Q" from 1 to 1,000. 
Ideal for schools, laboratories, service shops, serious experimenters.. An impedance bridge for everyone - the most useful instrument of all, which heretofore has been out of the price range of serious 
experimenters and service shops. Now at the lowest price possible. All highest quality parts. General 

\Radio main calibrated control. General Radio 1,000 cycle hummer. Mallory ceramic switches with 60 
degree indexing - 200 microamp type binding posts with standard 3/4" centers. Beautiful birch 
cabinet. Directly calibrated "Q" and dissipation factor scales. Ready calibrated capacity and inductance 
standards of Silver Mica, accurate to 1/2 of 1% and with dissipation factors of less than 30 parts in 
one million. Provisions on panel for external generator and detector. Measure all your unknowns the 
way laboratories do - with a bridge for accuracy and speed. 

Internal '6 $69so Volt battery for resistance and hummer operations. Circuit 
utilizes Wheatstone, Hay and Maxwell circuits for different measurements. 
Supplied complete with every quality part - all calibrations completed 
and instruction manual for assembly and use. Deliveries are limited. 
Model IB -1. Shipping Wt., 15 lbs. 

'h% Accuracy 
c Cabinet gara witches 99 ohms 

Cera s to 99,9 
covers $eathkit Re- 

SaLanceeDecade is a handy 

laboratory, tool for labo , 
school 

Ideal for 
g 'r and service shop. 

racing in- 

` test setups, 
e meas- 

urements, 
selecting multi - 

9 o 
eves, 

pliers, etc- ceramic 
ä ' switches, 1/2.5o other 

ceramic matching ohms 

Uses the finest Central birch to 99,999 

decade resistors men The range is 1 ohm 

laboratory ohm withstand broth S pegs - 
in one houe t° CO in 

Finest quality panel laboratory 
type 

assemble 

heavy 
aluminum 

decades are extremely 
simple 4 lbs. 

the fin" 
Model RD -1. Ship 

.,less kit. M 
-_r. 

Supplies 6.3 V. AC at 4.5 Amps. Heavy duty construction. 
Handy for schools, labs., and service shops. Supplies variable DC 50 -300 Volts. 

a 

Shows voltage or current on 31/2" meter. This new Heathkit Variable Power Supply Kit fills hundreds of needs mental circuits - use il for experi- mental arate ira s power supply no need to 
test 

build a separate 
de- termine reuse it for a tun 

unknown 
to 

circuits 
termine proper coefficients in unknown circuits - calibrate 

volt- age, etc. This 
instruments 

t new Heathkit 50 to 300 Volts continuously variable DC together with it. S o an AC filament voltage of 6.3 Volts at 4.5 Amperes. A built -in 1 MA 31/2" meter has proper shunts to read 0 -500 Volts and 0 -200 Milliamperes. The circuit uses a 5Y3 rectifier, two 1619 tubes as electronic control 
tubes to vary the output voltage with a single potentiometer. Case measures 
71/8" x 13" x 7%8 ". Has instruction manual for assembly and me. Model PS -1. 
Shipping Wt., 18 lbs. 

sae& RECEIVER & TUNER KITS for AM and FM 

TWO HIGH QUALITY 'eatleit SUPERHETERODYNE 

RECEIVER 
Model BR -1 Broad- 
cast Model Kit cm, 
ers 550 to 1600 Kc. 
Shipping Wt., 10 
pounds. 

KITS 

TRUE FM FROM reat(.& 
FM TUNER KIT 

$195.0 

Model AR -1 3 Band 
Receiver Kit covers 
550 Kc. to over 20 
Mc. continuous. Ex- 
tremely high sensi- 
tivity. Shipping Wt., 
10 lbs. 

:235ó 
Two new Heathkits. Ideal for schools, replacement of worn out receivers, amateurs and custom 
nstallations. 

Both are transformer operated quality units. The best of materials are used throughout - six 
inch calibrated slide rule dial - quality power and output transformers - dual iron core shielded 
I.F. coils - metal filter condensers and all other parts. The chassis has phono input jack - 110 Volt 
outlet for phono motor and there is a phono -radio switch on panel. A large metal panel simplifying 
installation in used console cabinets is included. Comes complete with tubes and instruction manual 
incorporating pictorials and step -by -step instructions (less speaker and cabinet). The three band 
model has simple coil turret which is assembled separately for ease of construction. 

The Heathkit FM Tuner 
Model FM -2 was de- 
signed for best possible 
tonal reproduction. The circuit incorporates the 
most desirable FM features - true FM - ready 
wound and adjusted coils - 3 stages of 10.7 Mc. 
I.F. ( including limiter). 

Tube lineup: 7E5 oscillator, 6SH7 mixer, two 
6SH7 I.F. stages, 6SH7 limiter, two 7C4 diodes 
as discriminator, 6X5 rectifier. 

The instrument is transformer operated mak- 
ing it safe for connection to any type receiver or 
amplifier. The R.F. coils are ready wound - 
mounted on the tuning condenser and the con- 
denser is adjusted - no R.F. coils to wind or 
adjust. 

A calibrated six inch slide rule dial has vernier 
drive for easy tuning. The finest parts are provided 
with all tubes, punched and formed chassis, trans- 
formers, condensers and complete instruction 
manual. Model FM -2. Shipping Wt., 10 lbs. 
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ENJOY .04jeargeet, 
N E 

HIGH FIDELITY 
20 WATT 

1 ! 
II r,7 

'4,\.. 
e- p Cl \C ` 

\``` 1 

MUSIC AT ITS 94teda WITH 
AMPLIFIERS 

.., 

W ' =ea;t` ride 
AMPLIFIER KIT ECONOMY eii, - /fis 

6 WATT 
eclQ AMPLI PUSH PULL 

Push -pull 6l6's. - ' FIER K Full 20 Watts output. ) C 
Fully enclosed chassis. i'' I 

Provisions for reluctance pickup 'te / ._... -.. + 
compensation etage., 
Cased high fidelity output transformer. $ 

5 0 Treble and bass boost tone controls. O 
Full range of output impedances 3.2 ohms a 

-. 

to 500 ohms.' 
The finest amplifier kit we have ever offered - check the features. This inexpensive 
amplifier compares favorably with instruments costing five times as much. Nothing 
has been spared to provide the best reproduction - an ideal amplier for the new 1. -- 
Heathkit FM Tuner listed below. 

No. ìU í, S 95 
l2 inch Speaker_. 6 

Dual tone controls for control of both treble and bass. Bass control 
sfor use reproduction new on 

eathktt Amphficr was boost type for maximum listening pleasure. Optional 
with G. E. reluctance pickup or microphone. Uses inverse feedback to give excel- Phase inverter stag very l °w Price Hasóned to give qualit lent response over court range. Tube lineup: 6SJ7 preamplifier stage. 6J5 phase complere with six i d push -pull beam 

twa preamp stagesY splitter stage, two 6L6's in push-pull and 5Y3 rectifier. ( 6SC7 as optional corn- voice coil quality out Power output. Comes other husk Put transformer pensation stage). Parts Has y cased power transformer (to 3-.t Uses highest quality Chicago Transformer Corporation cased output transformer l'as Pictorial for ase 
and volume controls, and all with taps of 3.2, S, 15, 60 and 500 ohms to match any speaker combination. 

I i --- 1 - db fron¡Sp o bly. Six wart output Insträ ¡ha manual 
Tone rccontrol gives tmaxtimumtbass batíst ofr6 

continuous 
db at 70 cycles Amplifiepp s \` Ìi- V[, 7 lbs. low Price. Better is done. D /oAde1 Á Y ShiPPing mum in of 75 db. Response within 3 db 20 to 20,000 cycles. Shi mPhfier l7 lbs. Complete with all parts, tubes and instruction manual. 

Model A -5A Amplifier with preamplifier for G. E. cartridges or microphone $23.50 
12" 20 \\'att Speaker, No. 326 7.50 

qleat,/44t RECEIVERS and TUNER CABINETS 
Blonde birch veneer cabinet for either the receivers or tuner. Modern styling 
is an asset to any room. 5" speaker fits in end of cabinet when used with re- 
ceivers. Size 7 x 131 ¿ x St4 inches. Shipping \Vt., 5 lbs. 

_S! Order No. 345 for either receiver 
Metal professional type communications receiver cabinet. Finished in deep grey 
to fit the panel supplied with Heathkit BR -I and AR -1 Receivers ( panel shown 
not included with cabinet). 5" speaker mounts in end of cabinet. Gives profes- 
stonal appearance to Heathkit receivers. Size 7 x 14 x 7;4 inches. Shipping 93 Wt..6lbs. Co 

TS 5" Permoflux Speaker for either cabinet for use with either Hcathkit Receiver 
Order N .. 350 for FM tuner No. 320 5" Speaker $2.75 Nu. 335 Cabinet for receivers only 

ORDER BLANK 
7c HEATH COMPANY 

BENTON HARBOR 15, 
MICHIGAN 

'77.00` SHIP VIA 
Parcel Post 

Express 
Freight 
Bes Way (PLEASE PRINT) 

Quantity Item Price Quantity Item Price 

Heathkit Oscilloscope Kit - Model O -6 Heathkit VTVM Kit - Model V -4A 

Heathkit T.V. Alignment Gen. Kit - TS -2 Heathkit R.F. Probe Kit - No. 309 

Heathkit FM Tuner Kit - FM -2 Heathkit H.V. Probe Kit - No 336 

Heathkit Broadcast Receiver Kit - Model BR -1 Heathkit R.F. Signal Gen. Kit - Model SG-6 

Heathkit Three Band Receiver Kit - Model AR -1 Condenser Checker Kit - Model C -2 

Heathkit Amplifier Kit - Model A -4 

_Heathkit 

Heathkit Handitester Kit - Model M -1 

Heathkit Amplifier Kit - Model A -5 (or A -5A) Heathkit Variable Power Supply Kit - Model PS -1 

Heathkit Tube Checker Kit - Model TC -1 Heathkit Resistance Decade Kit - Model RD -1 

Heathkit Audio Generator Kit - Model G -2 Heathkit Impedance Bridge Kit - Mode1.I8-1 

Heathkit Battery Eliminator Kit - Model BE.2 Heathkit Signal Tracer Kit - Model T -2 

Heathkit Electronic Switch Kit - Model S -2 " 

On Parcel Post Orders, include postage for weight shown and insur- 
once. (We insure all shipments.) 

On Express Orders, do not include transportation charges - they will 
be collected by the Express Agency at time of delivery. 

r Enclosed find Check Money Order for 

Please ship C.O.D. Postage enclosed for Ibs. 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE, ARLAB N. Y. 

HE.ATH COMPALMY 
... BENTON HARBOR 15 , MICHIGAN 

De( Ober- 1950 u: t 
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$AVE $ ON $UN 

$ URPLUS AND 

STANDARD SPECIALS! 

CRYSTALS Low Freq. 
FT -241 A holder 1/2' pin spacing, for ham and general 
use, Xtal controlled Signal Generators, marked in 
army Mc harmonic frequencies- Directions for de- 
riving fundamental frequencies enclosed. Listed be- 
low by fundamental frequency, fractions omitted. 

372 381 390 401 
374 383 391 402 
375 384 392 403 
376 386 393 404 
377 387 394 405 
379 388 395 408 
380 396 409 

397 411 
each 400 

each 

412 426 442 475 493 504 516 
413 427 443 477 494 506 518 
414 429 444 479 495 507 519 
415 431 445 481 496 508 522 
416 433 446 483 497 509 
418 434 447 484 498 511 
419 435 448 485 503 515 
420 436 462 487 
422 437 468 488 ( 
423 438 472 490 49¢ each 
424 440 473 491 
425 441 474 492 10 for 04.50 39¢ 79¢ 

450 531.944 
452.777 533.333 
461.111 536.111 
464.815 537.500 
465.277 538.888 
526.388 99¢ 529.166 
530.555 each 

Frequency SPECIAL 200 kc 

Standard Xtals without holders 
98.356 ke 21 -32' x 23 -32" 

3 -pr. holder 
69c each $3.98 3 for $2.00 

HAM CRYSTALS 
FT -243 holders %" pin spacing, for ham and ex- 
perimental use. Fractions omitted. 

4190 6140 7740 8273 
5030 6173 7773 8306 
5485 6206 7806 
6006 6208 7840 
6040 6773 7873 
6073 6840 7906 
6075 6873 7925 
6100 6905 7973 
6106 6973 8240 

each 

49¢ 
10 for 14.50 

3735 
5305 
5677 
5700 
5706 
5740 
5750 
5760 
5773 
5775 
5806 
5825 
5840 

5850 
5873 
5875 
5900 
5906 
5925 
5940 
5973 
5975 
6273 
6340 
6373 
6406 

6425 6806 7573 
6440 7306 7640 
6450 7340 7673 
6473 7373 7706 
6475 7406 7806 
6506 7440 8173 
6540 7473 8340 
6573 7506 
6606 7540 
6640 each 
6673 
6706 
6740 10 for $9.00 

99¢ 

SCR -522 
XTALS 

5910 6610 7580 
6370 7350 7810 
6450 7480 7930 
6470 
6407.9 each 
6522.9 
6547.9 1.29 

BC -610 XTALS 
2 banana plugs 3/á spe. 

2045 2260 2415 3215 3570 
2105 2282 2435 3237 3580 
2125 2300 2442 3250 3945 
2145 2305 2532 3322 3955 
2155 2320 2545 3510 3995 
2220 2360 2557 3520 each 
2258 2390 3202 '1.29 

Payments must a company order. Enclose 20c for 
postage and handling. Minimum order 82.00 plus 
postage. Crystals shipped packed in cloth bags in- 
asmuch as they are shock mounted. All shipments 
guaranteed. 

REDUCED FOR CLEARANCE 
Bendix 100 Watt 

Transmitter 
4 separate ECO's with 
tubes, 3 -807, 
4- 12SK7. Complete 
instructions for con- 
verting to 10, 20, 40, and 80 meters sup- 
plied. Only a few left at this low price! 

$29.95 LIKE NEW $19.95 USED 

FAMOUS 
WEBSTER 

WIRE 
RECORDERS 

Orig. $137.50 $V Sensationally Reduced to 
These are brand new (#7) models but discontinued. 
That's why Sun can offer them at this low, low price! 
They operate by simple foot control that leaves hands 
free ... takes dictation, transcription and play back. 
Use wire over and over again. Terrific buy! 

TERMS: All iordeers '$áò.oó' o aless,gtcoassh with 
order. Above $30.00, 25 per cent with order, bal- 
ance C.O.D. Foreign orders cash with orders, plus 
exchange rate. 

KUN RADIO 
OF MIASBINGTON, D. C. 

938 F STREET. N. W. WASH: 4. D. C. 
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Qit ónß 
CONDENSER ADER 
Rejuvenate those electrolytics. Don't tale a chance 
on that old condenser and burn out a power supply. 

By 
JAMES W. LASSITER 

FROM time to time the experi- 
menter can obtain electrolytic 
condensers at greatly reduced 

prices, and he often has a number scat- 
tered around which have not seen use 
for months. All electrolytic condens- 
ers show a decrease in leakage re- 
sistance after a period of idleness, and 
initially may leak as much as five mil- 
liamperes per microfarad of capacity 
when first placed in use, this leakage 
current dropping rapidly to normal 
amounts in from three to ten minutes, 
depending on rated voltage. The great 
disadvantage of this is the possibility 
of overloading the transformer and 
rectifier during this initial period, with 
consequent burnout. 

This disadvantage is easily overcome 
by aging the condenser through the ap- 
plication of voltage prior to its use, 
just as was done during its manufac- 
ture. Commercial designs for aging 

devices call for heavy duty parts, all 
expensive. The design covered in this 
article will apply up to 600 volts d.c. to 
the condenser, and the resistance of the 
condenser at the applied voltage is eas- 
ily determined. 

The circuit is unusual in that the 
secondary of a center- tapped trans- 
former is used with a full -wave recti- 
fier for lower voltages, and by means 
of a switch, with a half -wave rectifier 
for higher voltages. The peak inverse 
voltage is kept within the rectifier rat- 
ing, and current flow is sufficiently low 
to prevent core saturation in the trans- 
former secondary. In lieu of a vari- 
able resistor in the transformer pri- 
mary (for voltage control), which 
would require a separate filament 
transformer, a 17- position, single -pole 
switch is wired as a rheostat. 

As the circuit resistance is known at 
any position of the switch, the resist- 
ance of the condenser is found by meas- 
uring total circuit voltage, the voltage 
across the condenser, and then solving 
by the proportion: Total circuit volt- 
age minus condenser voltage is to 

Circuit diagram. It will give you quality status of electrolytics up to 600 v. d.c. 

SI 

117 V. A.C. 

R2 

5Y3 

CHI 

CI C2 

R1- 50,000 ohm, 5 w. wirewound res. 
R2 -3.3 megohm, 1 w. res. 
R3, R15 -5000 ohm, 10 w. wirewound res. 
R5 -2.2 megohm, 1/2 w. res. 
R -1 megohm, 1/2 w. res. 
R6- 270,000 ohm, 1/2 w. res. 
R7-- 180,000 ohm, 1 w. res. 
Rs- 150,000 ohm, 1 w. res. 
R5- 120,000 ohm, 1 w. res. 
R49- 90,000 ohm, 2 w. res. 
R11- 60,000 ohm, 2 w. res. 
R42- 12,000 ohm, 1 w. res. 
R15- 10,000 ohm, 1 w. res. 

R3 

S3 

VOLTAGE 
OUTPUT 

R54 -9000 ohm, 2 w. res. 
R, -8000 ohm, 5 w. wirewound res. 
R16 -7000 ohm, 5 w. wirewound res. 
R, -6000 ohm, 5 w. wirewound res. 
R,5 -5000 ohm, 5 w. wirewound res. 
Cr, C.-4 ad., 1000 y. cond. (See text) 
CH1 -15 hy., 50 ma. choke (See text) 
S1- S.p.s.t. sw. 
S,-4 -pos. d.t. 5w. 
S. -17 -pos. s.t. 5w. 
T1 -Power trans. 240.0 -240 @ 40 ma.; 5 v. 

@ 2 amps. 
V1 -5Y3GT or 80 tube 
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"WHY ,yaciciaAMiff 

My G -E tube sales 

prove it!" 

XPERT RADIO AND 

<<ES 

TUEVISIOM SERVICE 

TUB 
ALL MAKES AND MODELS 

ONE SOURCE FOR 

ALL YOUR TUBE 

REQUIREMENTS! 

TV PICTURE TUBES 

METAL TUBES 

GLASS TYPES 

MINIATURES 

-also GERMANIUM DIODES 
and SELENIUM RECTIFIERS. 
Stock G -E 100 -percent, to sim- 
plify ordering- benefit from 
bulk deliveries -profit from 
General Electric tube quality 
and popularity. 

October, 1950 

TV PICTURE TUBES 

METAL TUBES 

MINIATURES 

"BUYERS realize they're getting top quality with 
General Electric. That's why I sell more G -E tubes 

faster. It's mighty profitable business for me!" Thou- 
sands of radio -TV servicemen agree. Their cash regis- 
ters have rung up the gratifying figures.... Want to 
share in this bonus of extra tube sales, extra profits? 
See your G -E tube distributor! He'll be glad to explain 
how General Electric -not content with supplying a 
first -grade product and setting the pace in new tube 
design -helps you harvest sales by vigorous promo- 
tions, arresting displays, colorful signs that guide steps 
to your door. The illuminated G -E window sign above 
is an example. Your G -E tube distributor supplies 
these. Write us and let us put you in touch with him. 
Address Section 181, Electronics Department, General 
Electric Company, Schenectady 5, New York. 

cow/le/ /o? ci (i/nee 4 

GENERAL ELECTRIC 
1E,JA> 
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i 

(Below) Miss Roberta Quinlan, beautiful and talented singing star of the Mohawk Showroom. 

TUBES Raytheons are Right... for Sound and 
Sight because they are designed by the 

pioneers and leaders in the field of radar and electronics - by 
engineers who never sacrifice quality of construction and 
performance for price. 

When you Replace with Raytheons you give your customers 
finer visual and audio reception, a clearer picture, purer tone, 
and longer, more dependable performance. When you 
Replace with Raytheons you give yourself satisfied customers. 

Ask your Raytheon Distributor about Raytheon Quality Tubes 
and about Raytheon's Investment In Your Future - the exclusive, 
business building RAYTHEON BONDED ELECTRONIC TECHNICIAN PROGRAM. 

HOT OFF THE PRESS / The Raytheon Tv Picture robe Chart 
You're Been Waiting Port Contains complete physical and electrical charocter- 
istics- including basing diagrams - of all RNA announced TV Picture Tubes regardless 

of nufact:;rer. Complied o o the field by RAYTHEON, this new chart 

is designed for wall or bench setdce book use. FREWI W ne for your copy, today. 
RAYTHEON MANUFACTURING COMPANY, Receiving Tube Diol,lon, Deportment A, - 

55 Chapel Street, Newton 58, Mossachasetts.. 

RAYT H EON 
MANUFACTURING CO. 

Receiving Tube Division 

Newton. Mn,,.. Chicago. Ill.. AtIonla. Ga.. 
Los Angeles. Calif. 

RADIO AND TELEVISION RECEIVING TUBES. 

CATHODE RAY TUBES. SPECIAL PURPOSE TUBES. 

SUBMINIATURE TUBES. MICROWAVE TUBES 

N 
Ñy y(rade 

World Famous Quality 

the SKY- HIGHEST VALUE in Television Today! 
Yes, you can believe your eyes! Here's the exact duplicate of the 
incomparable RCA 630TS Circuit-television's unmatched stand- 
ard for super- sensitivity and stability -now with all the newest 
features of trigger -fast Keyed AGC, Voltage Doubler, Standard 
Tuner, molded condensers, plus the finest quality components, 

Yoke, Focus Coil, Mounting Brackets, 
plus 30 tubes. Supplies 13 to 14KV 
under load for full brilliance and width 
for all rectangular and round 12 Yo, 

16 and 19' tubes. At only $153.00 
this is the TV super -value you can't 

afford to miss! Order several 
NOW! Immediate Delivery! 25% 
deposit with order, balance C.O.D., 
f.o.b., Brooklyn, N.Y. 

for SKY -HY VALUES 
at rock -bottom costs - 

it's HY- GRADE! 

TV CHASSIS 
only 

_.. ........___... 

$ 00 
less CRT 

Hy- Grade Electronics, inc. 
1509 EAST NEW YORK AVE., BROOKLYN 12, N. Y. 

National Distributors 
of Electronic Parts 

and Equipment 
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known resistance as condenser voltage 
is to condenser resistance. Because of 
the high circuit resistance a vacuum 
tube voltmeter is advisable. 

In practice, a fairly large resistance 
is introduced into the circuit and di- 
rect readings of the voltages developed 
are taken. As the condenser ages, the 
voltage across it rises, and this voltage 
is readily adjusted by varying the cir- 
cuit resistance. Electrolytic condens- 
ers should have a resistance in excess 
of 500,000 ohms at the applied voltage. 
Time required to age the condenser 
will vary with shelf time, capacity, and 
voltage rating, all of these factors in- 
creasing the time. Seldom will more 
than a very few minutes be necessary. 
Values have been chosen to give a wide 
range of control. 

The author combined the tester with 
a power supply for experimental pur- 
poses. For those not wanting this fea- 
ture the condensers and choke may be 
omitted, and a simple RC filter for 
meter protection substituted if desired. 
The total cost, with condensers and a 
5 "x9 "x3" chassis, was less than $10. 

SOMETHING FOR 
NOTHING? 

By ROBERT HERTZBERG 

MOST radiomen get their first prac- 
tical circuit experience by poking 

around the chassis of an ordinary five 
tube a.c. -d.c. receiver. If you have a 
voltohmmeter, you can have a bit of 
fun. Set it for a.c. and touch its leads 
to the chassis and pin 5 of the 35Z5 
(see Fig. 1); it will read the line voltage, 
say 120. Shift the meter to d.c. and 
touch the probes to ground and Point 
A in the diagram. The latter is repre- 
sentative of the transformerless power 
supplies in general use. You're expect- 
ing a lower voltage, because you know 
that the rectifier tube introduces a 
drop, but the meter reads about 135. 
"Are we getting something for noth- 
ing?" you ask. 

No. Remember that an a.c. meter 
reads "effective" value, which is be- 
tween the zero and the peak points of 
the a.c. alternation. The zero value is 
of course zero, but many experimenters 
overlook the fact that the peak is 1.4 
times the "effective" meter reading. 
This brings the actual top voltage in 
this case to 168. There is a drop through 
the rectifier, but what is left is still 
more than 120 volts, and the filter con- 
denser CI (of the dual C1 -C2, 40 -20 Afd. 
unit) charges at this higher voltage and 
a d.c. meter at this point indicates it. 

30 

Fig. '1 

Bt 
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McGEE'S 20TH ANNIVERSARY SALE STARTS THIS MONTH-LOOK TO McGEE FOR VALUES 

NEW 1951 MODEL 12 -INCH "COAXIAL" SPEAKER! 
WIDE RANGE RESPONSE -40 to 17,500 CPS. 
ONLY 2 WIRES TO CONNECT TO ANY AMP OR RADIO 
NEW HEAVY DUTY CONSTRUCTION 

"WHY PAY MORE ?" SALE 
PRICE 

McGee announces our new 1951 model 12 -inch 
% coaxial speaker, designed for the critical music 

.../' listener; for use with high fidelity audio sys- 
tems and radios. This new model reproduces all music and voice avitlt a natural quality. 
It is improved over our last model in that the 12" woofer now has a heavy duty 31 oz. 
Alnico 3 magnet. This reproduces the lower musical register down to 40 cycles. The 
coaxially suspended tweeter has a specially designed cone for the higher register of 
music d voice. It will respond ut p to 17,500 CPS. Tile high pass filter i attached 
and combined impedance will hook 

1 

to an8 ohm output transformer. It will connect 
ins lace of any ordinary speaker (only two wires to connect). Why pay $20 to $40 for 
a speaker? McGee has them made to their own specifications, by the thousands and 
passes the savings on to you. We have sold over 10,000 coaxial speakers. Why pay 
more titan McGee's price? McGee's 12 ", 20 watt wide range coaxial 1'ìH speaker, Model 
CU -14X, Net price, 512.95; 2 for $25.00. Shipping weight 10 lbs. 

95 

Model CU -14X 

SUPER HEAVY DUTY 10" PM $4.95 
We made a special purchase on several hundred 20 
watt, 10 ", 32 

z 
. Alnico 3 magnet PM speakers. 

Deep throat and easy moving cone. Ideal for all 
high fidelity sound systems and radio replacement. 
The magnet on this speaker is usually used o n 
15" Size. Very efficient, good high and bass re- 
sponse. You'll appreciate it when you get your hands 

i this speaker. Attractive copper finish. 8 ohm 
voice cnil. Stock No, 1025PS. Weight 7 lbs. Net 
price $4.95 each. 
Order three of these and use them in a cluster of 
three. They will take 60 watts of audio and have 
more cone area than any 15" speaker. For high 
power, top quality P.A. 

c 
ok. Think this over. 

3 No. 102 3PS speakers for only $13.95. 

REG. $54.00 LIST 
25 WATT DRIVER 

AND TRUMPET $23.95 
This trumpet an d 

d for 
driver 

is especially designed 
all outdoor speaker uses; 
churches, sound trucks, 
etc. It 

soldtlttoday. 
popular 

offers you more for your 
nniney. Each speaker is 
fully guaranteed. 
Model XX -100, all weath- 
er ;moot' 31/ foot trumpet, 

macle of aluminum castings and spinnings. 10" bell 
trumpet can be used with any standard driver. Reg.. 
lm' $29.00 list. Ship. weight 15 lbs. Net price $13.50. 
Model RM -30, standard 15 ohm, 25 watt driver for 

e with above trumpet. Quality second to natte 
Shipping weight 6 lbs. Net $12.50. 
Combination offer. Buy the XX -100 trumpet and R31- 
30 25 watt driver, both for $23.95. 

10 WATT 
PAGING 
SPEAKER 
$11.95 

Model 10- 
XXP, 10 

matt pag- 
ing speak- 
er with built -in 
weather- 

proof driver. Spun aluminum 
construction, 8 ohm voice coil. 
Regular net on this speaker is 
over $15.00. A special pur- 
chase by McGee makes this 
$11.95 price possible. Ship- 
ping weight 4 lbs. 

HIGH FIDELITY 
OUTPUT TRANS. 

20 20,000 CPS 
Only $6.95 
BEST VALUE IN U.S.A. 
A- 403 -6600 ohms. Plate 

to Plate. 
Why pay $20.00 or $30.00 for an output? 
Supreme quality and high fidelity output 
tr'ansfor'mer. Designed to match push -pull 
plates (2-646. -OV6, or 2 -6AQ5) class 
AB, to 4-8-15-250 and 500 ohm; with 10 V/ 
feedback winding. Housed in a compound 
filled case: 3?yx4hbs3 ". Actual net weight 
6 lbs. If you want the best quality from 
your audio system, order this transformer. 
Response essentially flat from 20 to 20.000 
cycles. We have tried several high fidelity 
outputs in our lab and find this to he the 
best value. Even though your amplifier 
only 
Job istut what you 

or watts, this 
you hould have. Connecting 

instructions tire furnished. Stock No. A -403. 
shipping weight 8 lbs. Net price. . . .56.95 

MODEL CN -1232 12 
INCH 25 WATT PM 

$5.95 
Another McGee red hot 
special 12" 32 oz. Alnico 
4,3 ring magnet PM. 8 
ohm oil speaker. 
Made 

voice 
consolidated. A 

regular $17.00 list. Ship- 
ping weight 8 lbs. Model 
CN -1232. Net price $5.95 
00011, 4 for $22.00 

78 R.P.M. 
RECORD PLAYER 

$11.95 
Self -Contained Ampli- 
fier a nd Speaker. 
Isere is a red hot 
sGlue, A complete 
elf-contained 78 rpm 

record player with its 
own amplifier built 

in. It has a 1.5 oz. Alnico V I'M speaker. 
Extra heavy duty 78 rpm phono motor. 
The amp and speaker are concealed under 
the attractive plastic base. This is a com- 
plete built -up player and has better tone 
and more power than you ould expect for 
a player of its size. Only 100 to sell. 
Stock No. E -100P. Sale price, 511.95. 

G.E. RECORD 
PLAYER 

ATTACHMENTS 
SALE $695 
PRICE V 
General Elec. 78 RPM 
Record Players to at- 
tach to 

' 
y radio or 

amplifier. Heavy duty 
motor and standard crystal phono pick -up. 
Volume control and off-on switch. Shpg. 

eight 8 lbs. (No Pre -anip e ry.) 78 
RPM Model, Stock No. GE -78, c56.95. 331/ RPM Model, Stock No. GE -33 has Webster crystal pick -up with needle. Net, $6.95. Buy 3 for 519.50. 

40 -WATT OUTPUT 
CAPEHART" 

HIGH FIDELITY 
Stancar built for Capehart 
for this finest combination. 
40 tnttersvóand to 11 

wind- 
ings a 

igh =frequency response and decrease ca. 
parity losses. Hight inductance i cils 
takes for best efficiency at low audio fro. 

quency This high 
and 

fidelity output trans- 
former- is fully shielded nd has a net 
weight of 6 lbs. Made tomatch push -pull 
61.6 tubes 5.000 ohm plate to plate. Has 
tertiary winding for 107/e feed back and 

rice, coil windings of 4 and 8 ohms. 
Frequency response plus o 

r u 
2 BD 

from 30 to 15,000 Cycles. Don be- 
low 20 cycles and above 20,000 cycles. 
Furnished a ith n e ting instructions. 
Size 31 /ax4x4a /s tall. Shipping weight 8 
lbs. Stock No. SX -55, net.. ..57.95 
Stock No. SX -44. Same as SX -55 only 23 
watt capacity. Same winding. Shipping 

weight 5 lbs., net 54.95 
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NEW 1951 MODEL 
15" "COAXIAL" PM SPEAKER 

20TH ANNIVERSARY SALE PRICE 
McGee's new 1951 Model 15" coaxial PM 
speaker is here! And at a price everyone 
can afford, $17.95. This speaker is ideal for all types f radio and audio amplifier 
use. It may be connected to any 8 ohm output transformer. The 15" woofer has a 
32 oz. Alnico 3 magnet and the coaxially 
suspended 5" speaker has its own magnet 
and 

o 
coil. A true xially built 

speaker. 
voice 

The high pass filter prevents low frequency notes from 
reaching the tweeter. The response of this 15" coaxial is from 
below 20 CPS to above 17,500 CPS. It is the best speaker value 
in the U.S. today. We buy these by the carload and pass our sav- 

cogs on to you. If you have or are building one of our high fidelity amplifier kits, this 
speaker is the one you should have. It i tremendous lue. Why pay more than McGee's 
price, for a 15" coaxial PM speaker? Stock No. P15 -9. Shipping weight 14 lbs. 20t1í 
Anniversary sale hurler $17.95 each, 2 for $34.00. 

Model 

95 

P15.9 

20TH ANNIVERSARY INTERCOM SALE! 
$25,000 WORTH OF INTERCOMS AT SCOOP PRICES 

5- STATION INTERCOM MASTER 
MASTER SUB 
STATION STATION 

$' 495 $395 EACH 

5 station Intercom master station, in an attractive 
walnut cabinet, lOx5t /3x6 ". 5 pushbuttons, you can 
call any one or more substations. Talk- listen switch 
has a silent 

position. 
Volume control on front panel easy y acce The amplifier is of the conventional 

AC -DC design, with plenty of power. Equipped with 
a full sine Alnico V PM speaker. This intercom as- 
ter is new 1950 production by a well known factory. 
Made to sell at a much higher price. Only 300 to 
sell t the special purchase price of $14.95 each. 
5 station intercom master No. 2700. Weight 7 lbs. 
Net price $14.95. 
Intercom master, same as above, except in addition 
to the 5 station switch a 6th pushbutton is added to 
call all stations at once. Stock No. 2701. Net price $16.95 each. 

Molded walnut plastic substa- 
tions for use with Model 2520 
Master. Full size Alnico V 
magnet PM Speaker, spring 
return call -back switch, size 
51/ x 8t /7 x 3t /a", Shipping 
weight 2 lbs. each. Mounts 

wall either the wall er may be 
ter oit desk top. attrac- 
tive. Net prier $3.95 each. 
5 for $18.95. 
100 51.50, 

intercom cabl0, 
100 C 

ft. 
$ 
$12.60. 

500 ft. $7.50, 
1000 ft. $12.60. 

10- STATION A.C. MASTER STATION $24.95 

w 
Powerful -6V6 Output Tube 

Walnut Vernier Cabinet 
Push Button Selector 

Sub Stations $3.95 

Super heavy duty, 10 station intercom master, de- 
signed for continuous service. A powerful AC trans- 
farmer type with 80 rectifier, 6V6 output and 6527 
driver. .,' speaker with 2.15 oz. Alnico V magnet. 
Housed in a walnut cabinet 14" long, 61/2" deep and 
71 /a" high. Designed to install as a 3 

rre 
system. 

10 push button station selector front, with sop - 
aparate all station call switch. Talk- listen switch has 

lent position. Made to sell fora much higher price. 
McGee made a fortunate purchase and passes the bar- 
gain 

on to ou. Shipping 
weight eight 12 lbs. Stock No. gn 

We have a few Model 2520. Built for Master to 
Master use. Price on Master to Master 525.95. 

Each 

Attractive walnut plastic cab- inet sub station for use with 
the model 2520 master. Has 
lever acting call back switch 
and Alnico V PM speaker. Net 
price 53.95 each, 10 for 
$37.50. 3 conductor plastic 
intercom cable, 51.50 per 100 
ft. 500 ft. $7.50, 1000 ft. 
$12.60. 

Our Leader 
Changer Scoop 
$10.95, 2 for 
$20.90 
Our leader, automatic changer scoop. Base 
size 13 x 13 ". Plays 10 12" or 12 10" 
78 RPM records automatically. Has Astatic 
L -70 

a 
rtridgte. Priced complete with a 

metal base, which can n be used in slide 
away compartment or as a table top base, 
or changer can be lifted off base to lit your 
needs. Stock No. AD -12. Shipping weight 

ARMCHAIR 
CABINETS FOR 

S -56 
HALLICRAFTERS 
OR WITH BLANK 

PANEL $29.95 
Armchair radio -phono 
combination cabinet. 
ready -cut to house the 
S -56 Hallicrafters. 
24" high x27 x16t/z ". 
Hinged lid covers rec- 

ord changer compartment. Will accommo- 
date up to a 12 speaker and Space for a 

1 price $10.95 record changer up to 14" square. Changer 
board is blank, you cut to fit your changer. 
Dial knob and mounting holes cut for S -56 

and 
is Hallicrafters. Cabinet i of top quality 

and has furniture type finish. Shipping 
weight 40 lbs. Available in walnut, ma- 
hogany or blond. 
Walnut cut for 5.56. Net $29.95 
Mahogany cut for S56. Net 29.95 
Blond cut for 5.56. Net 34.95 

PHONO NEEDLES 
DUOTONE 99 Sapphires. 595 ea.; 10/54.95 
DUOTONE Ruby with Record Brush...99c 
DUOTONE NYLON, very popular....$1.25 
DUAL PURPOSE 3 -Speed Needle. 1-Tip 
plays all 

S-56 HALLICRAFTERS 
11 -TUBE FM -AM CUSTOM 

X 995 CHASSIS. A $110.00 VALUE {F 
AT McGEE FOR ONLY . . 

WIDE RANGE AUTOMATIC FREQUENCY 
CONTROL ON 

and Receives 88 to 108 MC F.M. d Broadcast 550 to 
1650 K.C. 

Fine for Custom Installation 
Model 5 -56 Hallicrafters, 11 tube AM -FM radio re- 
ceiver chassis for broadcast and FM 88 to 108 mc. 
Automatic frequency control on FM. holds the re- 
ceiver in perfect tune. Phono connection on 
of chassis. Full 

range tone control ith bass boost. 
s pull 6K6 tubes in audio system. Fre- 
quency response essentially flat, from 50 
to 14,000 CPS. Wide vision accurately 

re-selec- 
tion broadcast band. Output transfor per 
matches any 8 ohm speaker. 4 antenna 
terminals, two for AM and two for FM. 
This is the finest type of home radio that 
we know of today. Better get= ocuor 

m 
order in 

n 
radio sellinnin thane $400'Ito $600ntclass, 
The regular dealers' net on this chassis is 

However, a lucky }purchase en- 
ables us to offer these brand , factory 
cartoned S -56 Hallicrafters chassis, com- 
plete with tulles and operating instructions, 
at only $59.95 less speaker. Chassis size 
123/4x10x7 °4". Weight 25 lbs. Brand new 
factory cartoned. Buy your 5.56 with a 
wide rancre PM speaker. 

5-56 chassis with our $32.50 list 12" co- 
axial (CU -14X) PM speaker, both for 
$69.50. 
S-56 chassis with our Model P -15XC 15" 
coaxial speaker. Both for $7595. 
S -56 chassis with our new 12" curvi- 
linear cone (1202 -X) PM speaker, both 
for $67.95. 
VM -950 Tri- O- Matic, 3 speed changer 
$28.35. 
VM- 950 -GE, 3 speed changer with new 
GE Rl'X -050 V.R. cartridge $31.20. 

Pre -amplifier 
for S -56 

$3.95 
Dual Purpose 
Area sI rer 

i' ,rt o c ec . nnt (instruc- 
tions furnished). W i th 
this you can convert set 

to operate either a G.E. variable re- 
luctance pick -up or a crystal or dy- 
namic mike, making your S -56 a hose 
P.A. system. Preamp Model 55 -69. 
Size 3i /x4x3 ". Shipping weight 2 
lbs. 
Crystal e mike Ceand 3desk stand, $4.95 
extra. 

V.M. 3 SPEED 
Record Changers 

VSI Model 407 deluxe 
3 speed automatic 
record changer -plays 
them all - intermixes 

silo of the same speed -equipped with a 
flip over crystal pickup with twin needles - 

cer121 
1/44x13. Ship. weight 12 lbs. . VM- 

407. Net $35.28. 
Buy the VM -950 changer with or without 
base. Choice of G.E. VR or crystal car - 

is e finest 

car- 
tridge. 

the America. J It automatically automats ally 
plays all 

in 
all speeds and all es; 

12 10 -in., 331/2 or 78 rpm. 10 12 -in., 331/ 
or 78 rpm and 12 and 10 -in. records of the 

peed intermixed. 12 7 -in. 331/10 12 same 
45 rpm. Automatically huts off after 

the Ist record. Size 13 13/16x117/sx7t/4 
high. Offered with crystal cartridge, 

G.E. VR cartridge, or either with a base. 
VM -950, 3 peed changer with standard 
output crystal cartridge and needles for 1 

and 3 mil. (78 rpm, 331/a, 45 rpm) Net 
$28.35. 
VM- 950GE, 3 speed changer with the new 
RI'X -050 magic button, all -in -one variable 
reluctance cartridge with stylus. Net 
$31.27. 
V34-955, 3 speed changer with crystal car- 
tridge on a base. Net $31.53. 
VM -95 5GE, 3 speed changer with RPX -050 
VR cartridge and stylus; with base. Net 
$33.59. 

McGEE RADIO COMPANY orne - Pei` n 
FaB. K.0 Send 25% Deposit with TELEPHONE VICTOR 9045. WRITE FOR FLYER 
Bamn« Sent C.O.D. with -Paierie 

. 1422 GRAND AVE.. KANSAS CITY. MISSOURI 
Post orders, include Postage. 
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McGEE OFFERS YOU BETTER RADIO PARTS VALUES AND HERE IS PROOF! -------------------------------------------- - - - --- 
100 

MOLDED 
PLASTIC 

BYPASSES 

$895 
100 molded plastic tubular by -pass con- 
densers. All 600 volt. And all by the 
same nationally known mfgr. Regular deal- 
ers net is over two and one half times our 
20th Anniversary sale price. You'll chuckle 
when you look these over. Here's what you 
get: 10 -.001, 10 -.002, 20 -.005, 20- 
01, 20-02. 30 -.05 and 10 -.1. Our big 

deal No. RN -202, 100 plastic tubulars. 
Shipping weight 2 lbs. Net price $8.95 

10 OZ4 TUBES 

10 4 -PRONG 
VIBRATORS 

ALL $j 695 
FOR 

Here's a red hot deal for you fellows that 
do a lot of auto radio service. 10 standard 
brand metal OZ4 tubes and 10 of our fa- 
mous 4 -prong serrated can vibrators. This 
vibrator is of the latest design, for long 
life. Standard diameter can, short enough 
to fit all Chrysler to sets, also 

D 
Mo- 

torola, etc. Our 20th i Anniversary, big deal 
No, RN -V10. You get 10 OZ4 metal tubes 
end 10 4 -prong vibrators, all for $16.95. 
Shipping weight 5 lbs. 

CHOICE OF 
4" or 5" 

P.M. SPEAKERS 
SALE $129 
PRICE 

4 inch, square 1 oz. magnet $1.29 
5 inch, pincushion 1 oz. magnet 1.29 
6 inch, pincushion.. 1.47 oz. magnet 1.79 
4 x 6 Inch 1 oz. magnet 1.69 

x 7 inch, oval...1.47 oz. magnet 2.19 
7 inch, pincushion. .15 oz. magnet 2.95 
8 inch, pincushion..2.15 oz. magnet 3.29 
6 x 9 inch, oval. 2.15 oz. magnet 2.95 
McGee's fine quality line of replacement 
PM speakers. All have Alnico V magnets 
and standard 3.2 ohm voice coils. McGee has a tremendous stock of 100,000 speak- 
ers to fill your needs. Every speaker is folly guaranteed. Order your speakers now. 

1950 MODEL 
PORTABLE 

TAPE 
RECORDER 

$7995 
Our brand new 
1950 model port- 
able tape recorder. Response, 60 to 
8.000 CPS. With 
this you make and 

play -back top quality tape recordings. Tape 
Speed, 71/2 feet per second. New mechan- 
ism records 1 hour on 1200 ft. reel of 
tape. Fast rewind. Record 30 minutes, turn spool 

r 
ool t and record second 30 min- 

t -tes 1200 ft. reel. Has an AC trans - 
f ormet type amplifier with 6" speaker. 
Inputs for ike and radio. External speak- er jack. Price includes 30 minute reel of tape and mike. Hinged lid is removable. 
Case s attractive leatherette covered. Size 
10513514". Shipping weight 29 lbs. 
Stock No- PLT -3. Net price $79.95. 

100 
xr- TOP QUALITY ^ 

20 d' , r _.. 

600 VOLT °' a_ 50x30 MFD. 

TUBULARS 150 VOLT 

$595 

100 top quality 600 volt tubular by -pass 
condensers. Made this year by famous 
condenser factory, Don't confuse these with 
grab bag surplus. McGee's deals are guar- 
anteed to please you. Here's what you get: 
10 -.001, 10 -.002, 20 -.005, 20-01, 10 -.02, 20-05 and 30 -.1 600 volt conden- 
sers. Our big 
weight 2 lbs. Net 1price $5.95. 

Shipping 

$975 
Here's a red hot value. 20 of our XX qual- ity replacement electrolytics. The most 
popular condensers in use today. Takes 
care of 90% of your AC -DC radio filter 
eeds. Compact construction 1950 produc- 

tion. 1 year guarantee. 50 -30 mfd. 150 
volt, housed in a cardboard tube com- 
mon negative, has long flexible leads. 20th 
Anniversary, big deal No. RN -204. Sale 
price $9.75. 

20TH ANNIVERSARY SERVICEMAN SPECIAL 
10 5 -INCH P.M. SPKRS. 10 OZ4 TUBES 
10 50x30 150 VOLT COND. 10 35Z5 TUBES 
10 4 -PRONG VIBRATORS 50 .05 600 VOLT 
50 .01 600 VOLT 10 65 MILL SEL. RECTIFIERS 

Here is a real value for the radio repair man. All these parts listed are fast moving items. Fully guaranteed. Tubes are standard brand. The 5" PM speakers have 1 oz. magnet. The by- passes are all 1950 production. This deal is sold as deal only and not broken up, A McGee 20th Anniversary special, deal No. RN -590. Net price $49.95. 

$4995 

1 or 4 VOLT 
CRYSTAL 

$ 
1 99 

CARTRIDGES 

McGee offers you famous make crystal 
cartridge. standard size and shape, but 
very light weight. Will track on a/q 

z 
or 

more pressure. Stock A -6, 1/25 volt out- 
put, replaces Astatic L -70 etc., Net $1.99. 
Stock No. A -lO, 4 volt output, replaces 
Asiatic L -72 and L -82, etc., Net $1.99 
Buy 10 assorted for $19.00. 

$19.95 BUYS A NEW 
St. George Wire Recording 

Mechanism 

ONLY 200 TO 
SELL 

McGee offers you at 

St. 
terrific ge Serites 

1100, wire recording mechanism. Brand 
new and factory cartoned. This unit will 
record and playback from a standard record- 
ing wire, up to 1 hour. The wire take -up 
reel 

ydturns fromaa 78 RPM phono 
will play 

The 
base is punched for a phono pickup. Space 

dia- 
gram how 

3to 
connect 

Shipped 
also hotu lto gram O 

recd a 3 tube converter 
conjunction 

enable 
with 

wire 
recorder 

amplifier. 
be used in conjunction wrath a y 

radio amplifier. St. George wire 
Shipping mechanism, Series Ship each. 

Crystal 
weight 

phono 
lbs. Net price 

and cartridge 
ch. 

$r1.95 xtra. pickup end ca minute 

spool. 
extra. ee $1.19. 

arm 
minute 

Net price 30 minute spool. 
Net 9. $1.79. 1 hour pool. Net price 
$2.79. Crystal mike and desk stand $4.95 
extra. 

Wire Recorder Converter 
FOR ANY WIRE RECORDER 

MECHANISM $12.95 
Wire recorder converter $12.95. With this 
3 tube converter you 

can C 
adapt the Ste George, Air King 

. 

Webster go 
recorder mechanism to any radio or am- 
plifier. Only 3 connections necessary. Just 
plug in to the phono input of your ampli- 
fier and connect to plate of output tube. 
AC transformer construction, gain for mike, 
3 position switch for quickly changing from 
record to playback. Priced Cady wired and 
tested with instructions and tubes; 12AT7 
preamplifier, 6AQ5 oscillator erase and 6X4 
rectifier. Model RR -Y, shpg wt. 6 lbs. 

BROADCAST QUALITY 
TRANSFORMER KIT 

Response 18 to 22000 C.P.S. The 
Same Quality as Used in the Finest 

Quality Audio Amplifiers 
Why 

m o re Sale Price $1295 

a 100 KNOBS 
Set -Screw Type 

$3.95 
100 bakelite set screw knobs, for radio set replacement. All fit standard 1/4" shaft. Assorted walnut, black and ivory. Enough 
of ea style to give you matched sets. 
This value th $7.50. Shipping weight 
2 lbs. Deal No. RN -101C, 100 knobs, Net $3.95. 

G.E. BALL 
BEARING 
PICKUP 

$595 
Precision Ball Bearing Arm -with separate 
1 ancl 3 mil needles. For the critical music listener, who wants the finest microgroove 
tone built; we offer the General Elec- tric, ball bearing tone arm Model UPX -004, It is equipped With a G.E. RPX -041 micro- 
groove, variable reluctance cartridge with replaceable 1 mil sapphire stylus, (for 
331/a or 45 RPM records). The arm is 
precision built with ball bearing mounting 
to give no drag on those valuable long 

needle records. Only 6 to S grams eedle 
pressure. With each pickup we supply at no 
additional st, a 3 mil G.E. sapphire nee- 
dle, so that a you may also use this arm on 
standard 78 RPM records. The total value 
of this combination offer is er $11.00. 
Shipping weight 1 lb. Stock No. X -0042, 
Sale price only $5.95. 3 speed motor and turntable (331/2, 45 and 78 RPM) $5.49 extra. 

20 
SELENIUM 
RECTIFIERS 

S995 

20 top quality selenium rectifiers. Guaran- teed 2nd to none. .Latest compact construc- 
tion. All standard 130 volt. Use these for 
your AC -DC sets when tubes are hard to 
get. 10 -65 mil and 10 -100 mil selenium 
rectifiers. McGee's big deal No. RN -208. 
Shipping weight 2 lbs. Net price $8.95. 

SELENIUM RECTIFIERS 
65 Mil Selenium Rectifier 49e 
75 Mil Selenium Rectifier 59c 

100 Mil Selenium Rectifier 59c 
150 Mil Selenium Rectifier 73c 
200 Mil Selenium Rectifier 99c 

250 Mil Selenium Rectifier $1.09 
Mc Gee's XX quality selenium rectifiers, 
Small s compact construction. All 1950 production, by a No. 1 factory. Not sur- plus, but uniform quality. Fully guaran- 
teed. 130 volt RDIS rated. 

BO ES MODEL 
103 REG. $7.71 
SIGNAL TRACER 
PROBE. WHILE 
OUR STOCK LASTS 

Does signal tracer probe, with huctions. 
Made to sell to you for $7.77. McGee's 
sale price only $2.95. You get this: a 
heavy bakelite probe containing a 6F5GT tube. (The end of the probe is secured by 
three screws and may be taken apart eas- 
ily.) A 5 foot lead with 3 circuit amphenol 
plugs and receptacle and Mueller peewee clip. You ca 

n 
connect this probe to any 

AC amplifier ad have signal tracer. 
Shpg. vt. 1 lb. Net, $2.95; 2 for $4.95. 

G.E. RPX010 
V.R. CART. $2.95 &v-- G,E. RPXO10, with p - ¡ e tt needle, $1.95 

each; 10 for $24.95. 
1 , 

0 
Kit of parts to build 

7F7 type preamplifier, $2.49 
xsi. 

A lucky purchase us his ter- 
rifle General Electric caz-hidge value. 

DYNAMIC MIKE $995 
Our leader dynamic mike Model 
D -4. Our leader high impedance 
dynamic mike. Shipped with 12 
ft. cable. Very special at $9.95 
each. Top Quality Chrome Floor 
Mike Stand, $5.95. 

STANDARD BRAND RADIO TUBES -CARTONED AND 
UNCARTONED G T G AND MINIATURES AND LOCTALS 

59cteach 6C5 7B4 7Y4 14Cß 56 6507 ILLS 94c each 6HOgt ^B6 7Z4 14F7 57 12AT6 1LN5 
OZ4 6J7 B7 12A8 14157 58 12ßQ7 312'4 1A7 
106 6K7 7Bß 12J5 14N7 76 11716 5T4 INS 

1G4 66F7 7C5 12K7 14R7 89c each 79e each 89c each 354 
11.4 6SÁ7 7C7 12K8 24 1A5 3V4 
155 6817 7E7 1207 2526 IRS 1115 6BA6 6AQ5 
1T4 6ßK7 7F7 12SCî 27 304 5W4 6BE6 6V6 
1T5 6507 7H7 12ßF5 35 3S4 65A7 12BÁ6 12ÁU6 
2ÁS 6X5 7L7 12ßG7 35W4 5V4 1LA4 12BE6 3505 
5U4 7A4 IN7 12SH7 3525 5Z3 ILC.5 12SA7 50B5 
5Y3 7A5 707 12SL7 43 5Z4 1LC6 12ßK7 
5Y4 7A6 757 125N7 47 6AT6 1LD5 35LO 
6A8 7A7 7V7 1400 50Y6 3 501.6 
The above list is not all f the tubes that we have 

6517 
in stock, 

1LE 
WVe wcill give you standard brand tubes not listed, as follows: 

$1.25 list 59c $1.80 list 89c $2.65 list $1.25 
1.50 list 69c 2.00 list 94c 2.90 list 1.37 
1.65 list 79e 2.40 list 51.14 3.20 list 1.52 

High Frequency Tweeter Speaker 
RESPONSE 750 CPS TO ABOVE 17,500 CPS 

WHY PAY MORE $995 FOR A GOOD 
THAN TWEETER 

Here is the hottest transformer kit we have ever offered. Originally intended for use 
t the high priced Lear recorder amplifier- Made f the best possible material to give broadcast station frequency response: 18 to 22,000 CPS. A suggested diagram is fur - .shed to build your own amplifier; with inputs for G.E. i ble reluctance phono picktop, crystal phono pickup radio tuner. Here are the transformer specifications: The utput a compound filled case, 3 x 21/2 x 31/2" high, weight 21/2 lbs., response 15 to 22.000 CPS, matches 2 -6V6 in push -pull (15- watts), output taps match 4 or S o'sm speaker. The power transformer is a fully shielded upright model, 31/2 x 41/e x 45/e" tall, weight 81/a lbs. This transformer is utilized in a full wave selenium recti- fier bridge, (easy to hook up, full details included), which relivers 300 volts t 200 mils, with the best possible voltage regulation- Also has 6.3 volt amp. filament winding. The selenium rectifiers come with this kit. The hoke weighs 21/2 lbs, and is the same size as the output. You get full description of the kit, including a suggested schematic. You supply the other parts. We furnish the power transformer, choke, output end rectifiers. Shipping weight 15 lbs. Stock. No. TD -I822- Net price $12.95 

RECORD 
PLAYER $995 

KIT 
Complete record 
Player kit, for 78 
RPM records. All 
parts, tubes and 

diagram for building 
70L7 type amplifier. At- tractive -ready cut walnut base (speaker cut- out on top). I3allentine phono motor and Astatic pickup with permanent needle. Ship- ping weight 10 lbs. Model No. MD -78. Net price $9.95. 

'Three-speed model No. D -3378, same as 
above only has 3 speed motor and fly 
weight crystal pick up arm with Universal 
3 -speed needle. Net price $13.95. 

5 -TUBE 
UTILITY 

CHASSIS 

$9.95 
Small 5 tube AC -DC 
radio chassis built 

by Farnsworth, but they never got around to putting them into cabinets. Uses conven- tional tube line up; 12SA7, 12SK7, 12507, 
OLO, 3525. Loop antenna. No dial system 

furnished. But it has transparent push on 
knobs calibrated for 

s 
tations. Receives 

broadcast, 550 to 1650 KC. Has Alnico V 
PM speaker attached to chassis, which is 
regular small size. Use this to tnt in 
your kitchen cabinet, etc. Only 100 to sell. 
Stock No. AF -5, with tubes shipping weight 
5 lbs. Net $9.95. 

ILLUSTRATED 
2 TWEETERS GROUPED 
WITH 2 10" WOOFER 

SPEAKERS 
AS PICTURED 

ALL $2895 
FOR 

` Why pay $20 to $25 for a tweeter. McGee's 1951 model 
.high frequency speaker, designed for reproduction of the 

higher audio frequencies from 750 to above 17,500 CPS. 
Use this with any high quality cone speaker, 10, 12 or 15 ". 
It is simple to connect- Merely use a 2 mfd. paper condenser 
in series with this high frequency speaker and connect across 
the voice e coil of your woofer- This capacitor prevents the 
lower frequencies, below 750 CPS from reaching the high 
frequency speaker (tweeter). When connected in this manner, 
it can be used on any amplifier up to 30 watts. A good 
PM 10, 12 or 15 ", used with this tweeter will reproduce 
music with fine naturalness. Tweeter impedance is 8 ohms. 
Ordinarily 

Don'teconfuse 
this 
tthisgwath mall 

would 
tweeters, that only 

reproduce down to 1500 or 1000 CPS. This is a fine job 
made of spun aluminum, with removable 8 ohm Alnico driver. 
Bell diameter 40/4 ". Overall length 1004 ". Shipping weight 
3 lbs. Stock No. HF -5 high frequency speaker (tweeter). 
Net $9.95 each; 2 for $19.00. 
HF -5 tweeter and our CN -1232. 12" 32 oz. PM speaker, both 

o 
for $15.45. 2 fd. capacitor to c ect tweeter, 5Oe ire. 
Two Of , 1025PS, super quality 10" PM speakers and two 
of the HF -5 tweeters all for $28.95. This combination will 
take 30 watts and will sound beautiful. 
1 No. 1025PS, 10" PM speaker and 1 -11F -5 tweeter, both 
for $14.50. 
1 our Model No. 15 -SB, 15" PM and 1 -HF -5 tweeter, both 
for $19.95. 

BUY THIS SALE $1 895 
FOR THE KIDS PRICE 

3 -SPEED RECORD PLAYER -RADIO 
WHY BUY JUST A RECORD PLAYER? 

For the recreation or children's room. Buy this radio, 3 speed 
record player, at the usual price of the player alone. It has 3 speed 
phone motor, dual purpose crystal pickup (331/2 -78 -45 RPM). Top 
quality Farnsworth built AC -DC broadcast superhet radio chassis; full 5 tubes with loop an- 
tenna. Pilot lite shines through transparent knobs. A special purchase makes these 200 
available. To keep the cost dozen, we leave the bolting of the chassis in the cabinet to you. 
No special tools required and it can be done in less than an hour. The chassis is complete 
with tubes and an Alnico V PIS speaker. It was wired in the Farnsworth factory- Stock 
No. JA -75. Shipping weight 16 lbs. Children's radio and 3 speed record player- Net price 
$18.95. 

i 
McGEE RADIO COMPANY 

Prices F.O.e K. c. send 25% oepeSit With TELEPHONE VICTOR 9045. W RITE FOR FLYER artier, Bala Sent 
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McGEE'S 20th ANNIVERSARY SALE! T.V. PARTS -RADIO AND AMP. KITS 

SAR K E S-TA RZAI N 
13- CHANNEL T.V. FRONT END 

WITH TUBES 
AND DIAGRAM $195 

This popular Sarkes- Tarzain television front 
end is widely used today. The 13 channel 
rotary switch type with individually tuned 
coils. Price includes 

a 
schematic diagram 

and 3 tubes, 0C4 ose,GBHO RD' and 6AG5 
Regular factory cost is twice our 

price. Each tuner and Its own tube sockets 
are wired, ready to hook up to a video and 
sound U I strip. May be 

sound 
d with tither 

quency tiler o separate IF circuits. Built-in fine erg 

TV 
Control. Ship. weight 3 ....Sarkes- Tarzain Type 5 

C ttinot with tubes kes-Tarzai . .$7.95 
Combination 

Type 
in TV tuner and 

input 
video coil kit boob for. .$14.95 

sound 
T}7te 3 -Same as Type 2 only has input IF coil built-on. Tapped for 

'ound zainn 
Type tuner 

-.. .. .. .. .... .... $6.95 
Sarkes -Tarzain Type 3 timer and 205-XX coil kit boils for $16.95 

} 

TELEVISION VIDEO COIL KIT - 
20 MATCHED COILS FOR PICTURE 

AND SEPARATE SOUND I.F. 
Order with a Sarkes -Tarzain 

Front End for $14.95 
$795 

20 matched TV oils: video and sound I.F. McGee 
Scoop price $7.95. Television video coil kit, for TV 
sets up to 16 ", using separate sound and picture cir- 
cuits. Consists of 20 coils for use in the nationally 
famous 30 tube and 22 tube TV circuit. All coils 

are Of the finest con/. furnished to you, just like they go to a TV set maker. 
Each coil i identified. 'r 5t -,t- are not made by RCA, but by a top quality coil company. 
especially for McGee. If y u are going to use the RCA circuit, you can use this set 
of coils. 
Coil kit has 1.180 h. 1 -250 uh, 2 -120 uh. 2 -93 uh speaking coils, 4 picture IF coils 
for 25.75 me, 1 Rhode trap, 2 sound IF'S 21.25 roc. 1 discriminator, 1 converter . 

and 5 filament chokes. Stock No. 205 -XX, shipping weight 3 lbs. McGee's price $7.95. 

GENERAL ELEC. I6AP4 $29.95 
Iirantl new General Electric 1GAP4 metal 
televisions picture tubes. All in original 
factory cartons. Ships t. 25 lbs. Only a 
limited quantity to sell at the low price 
of $29.95. 

16 -INCH 
Nationally 

Famous 
T.V. Chassis 

Complete 

$14995 
C O M P L E T E 
WITH PICTURE 
TUBE. FULL DE- 
SCRIPTION ON 

REQUEST 

A complete television receiver chassis made 
by a manufacturer whose name you will 
recognize. Not a kit, but a 10" TV set 
with all tubes, 8" speaker and 16" picture 

tube. Has 19 tubes, plus three efifiers, 
Supplied with wood frame for wall or cab- 
inet mounting. Size 191/ ? wide wde and 
2114" deep. Price was $259.00. New at 
McGee for $149.95. Stock No. 520EX. 
Shinning weight 80 Ills. 

BRAND NEW 
GENERAL INST. 

TELEVISION 
FRONT END -TUNERS 

Sale $795 
Price 

brands new 
purchase 

In- 
strument T.V. tuners 
makes Our $7.95 price 

possible. They have never been i sets or 
soldered to. All completely wired, brand 
new and pre- aligned. 13 channel selector 
incorporating fixed inductance and variable 

capacitance. Converter output transformer 
attached to be coupled direct to separate is 

sund and video I.F.'s. 3 RJR tubes are 
required. Shaft length 21/4 ". Built in fine 
frequency control- We have 1 a limited 
stock of these to offer at $7.95. Original 

factory cost over $20.00. Shipping weight 
4 lbs. Stock No. GI -13P. less tubes. 
price $7.95, two for $14.95. 

Reg. $25.00 Television Magnifier 
SALE PRICE 

$795 
Stock No. HA -22 

FOR 7 -10.12 INCH TUBES 
Stock No. HA -22 12517 in. television mag- 
nifier. Made of crystal -clear plastic and ll- 
filled. Magnifies your present 7 -, 10 -, or 12 - 

inch television picture up to four times. 
We offer you these new factory cartoned 
magnifiers, you provide your own means Of 
mounting to your set. E one of magnifier 
may be drilled and hung our set with 
cord. This lens is a $25.00 value, but 
McGee Offers them to o 

u 
for only $7.95. 

Shipped by express only. Ship. wit. 22 lbs. 

TERRIFIC T.V. PICTURE TUBE SALE 
16JP4 BLACK FACE $24.95 

16JP4 NEUTRAL FACE $19.95 
12LP4 NEUTRAL FACE $14.95 

* Every Tube Guaranteed to You for 90 days * Limited Quantify * Best Value in America 
Factory changes in tube specifications make this picture tube sale possible. Quality of 
these tubes is number on All are guaranteed by us for 90 days. You must be satisfied. 
The 1G.IP4 equivalent, a direct r placement for most 16" all glass picture tubes. Over - 
ll. lengths 200/4 "l greatest bulb diameter, 161 /s ". t is available With new style black 

face. Specify 'Black Face" when ordering. Shipping weight 25 Ills. Net price, $24.95. 
16.1P4 equivalent is also furnished with a neutral or standard face, at $19.95. Specify 
"Neutral Face" when ordering. 
12LP4 furnished with neutral face at the scoop price of $14.95. Shipping weight 19 lbs. 
All above tubes a 

1 

not seconds and pass RVA standards. Guaranteed for 90 days by us. 
Name of famous maker has been withheld and is not on tubes for obvious reasons. 

6 -IIO VOLT AMPLIFIER KIT $39.95 
OPERATES FROM 6 -VOLTS D.C. AND 110 VOLTS A.C. 
McGee offers a neW amplifier kit model 6 -110 AA. A complete kit 
of parts including a ready- punched chassis pan, tulles and dia- 

taping else 
matches 

hue. Inputs fvr two kas and Photo pick 
P. Output trans. watts voice coil fiel line. sesp pull 

61.6 output tubes es 25 watts 
volts 

Dual Purpose power of 
transformer operates on 110 tits 6 cycle and volts DC. A 

heavy dut, 60 cycle 
volt ac 

furnishes power from a G- volt ange battery in run the 
m1 . s well as 

Price 
cet to r a arts a otit or record changer. Has 3 gain ontrols 

rad one control. Price includes all parts and kit of 6 tubes. Kit Model 6-110 AA. Shpg. 
weight 25 Big. Net, $39.95. 

Buy YOUR RADIO KITS AT MC GEE FOR LESS 

6 -TUBE AC SUPERHET KIT 
BROADCAST AND SHORTWAVE 

MATCHED PARTS $1195 

A complete kit of parts. tubes and ready punched 
chassis to build a fine 6 tube, 2 band AC power trans- 
former type radio chassis. (No cabinet.) We furnish all 
pieces as well as a printed diagram and photograph. 

Chassis size 14x71 /px7 ". Receives standard broadcast and 
MODEL 6ACX6 6 to 18 MC shortwave. 3 gang tuning condenser used on 

both hands. 90 mil power transformer and 7C5 output 
2 BAND CHASSIS KIT tithe. The chassis, dial mechanism, gang and coils used in 

this kit a manufactured for use in high quality 
dial radio. The heavy Plate. glass dial has etcherl-in 

numerals. This trans- 
former is furnished a but 

complete AC chUsetsanykit, 
standard PM speaker. 

output hip. a t. 
14 lbs. 

is is no v. 

Stock No. 6-ACX6. Net price $11.95. S" Heavy duty PM speaker, 52.95 extra. 
10" Heavy duty PM speaker, $3.95 extra. 12" Heavy duty PM speaker, 4.95 extra. 

NEW MODEL 5 -TUBE A.C. 
Self Powered Broadcast Tuner Kit 

$995 
A self powered, 3 gang superhot tuner kit, with R.F. stage. 
When wired according to our diagram will make the best 
possible 

broadcast tuner, (550 to 1650kc) for use with any 
amplifier. Has a 6" lighted slide rule dial. Don't class this 
With ordinary tuners, this has its own transformer. The com- 
Mete kit is furnished with a diagram and Photo, with tubes: 
6SK7 R.F., 68A7 converter, 6SK7 I.F., OH6 detector, 6X4 
rectifier. Connect to any audio amplifier. Ideal for use with 

our XX -34, TM -15 or S -2020 amp. kits. Chassis size: 91/4x81/4.41/" high. Shipping 
weight 8 lbs. Broadcast tuner kit. Model BT -38, Net price $9.95. 

Build Your Own 
Phono -Mike 
Oscillator 

Kit Model 
DE -6X $6.95 

Kit Model DE -6X. 
With this simple kit, you can build a 4 
tube phono oscillator that also has a mike 
input. Will broadcast over any radio, 
within your hone, (about 75 feet) front 

800 to 1 500 Ice. Inputs for crystal mike 
or crystal phono pickup. Fader control 
fades from Mike to record. Ideal for a 
home P.A. system. baby listener and 
home entertainment. A complete kit of 
parts including tubes. Kit Model DE -6X. 
Net price, $6.95. DE -6XWT, wired and 
tested. Net price, $8.95. Crystal mike 
and desk stand, $4.95 extra. Concealed 
microphone unit, only 1" in diameter 
and 1 /4" thick. Specify hidden mike When ordering. Stock No. T -001. Net, $3.95 extra. 

NEW 
1950 MODEL 

5 -TUBE 
SU PER HET 

RADIO 

KIT 
MODEL $1195 
NS -5X 4 

McGee's new 1950 Model 5 tube AC -DC 
superheterodyne radio kit. Has loop an- 
tenna and 2 gang condenser, with lighted 
slide rule dial and attractive plastic cabi- 
net. Receives broadcast, 550 to 1650 ke. 

I.F`t 
dynamic le matched 

J .'s,á oa e volume contro.This is 
n 

complete radio kit. Everything fur- nished, including diagram, photos and 
tubes: 14B6, 1407, 14A7, 50B5 and 
3525. Shipping weight 7 lbs. Stock No. 
NS -5X. Net price $11.95. 

BRAND NEW 
R. C. A. 

TELEVISION 
FRONT END -TUNERS 

Sale $1495 
Price 

A fortunate purchase 
from t T.V. t manu- 
facturer makes this 
value possible. RCA 13 channel completely 
wired, tested d 
aligned T.V. tuner. A 13 channel selector 
switch with outer sleeve fine frequency con- 
trol. Converter output transformer is at- 
tached for direct coupling to video and 
sound I.F. stages. Shaft length, 33/4" 
Original dealer's cost on this item was 
Over $30.00. McGee offers them to you 
brand new (they have t been soldered 
to sets) for only $14.95, less tubes, 
(3 6J6 tubes required). Shipping weight 
2 lbs. Stock No. RCA -13P, less 3 6J6 
tubes, Net $14.95, two for $27.95. 
2OIR1 width control. Net 50.44 
201R3 Linearity control .44 
208T8 Syncrolok .99 
Deflection yoke for 10 and 12 ".tube 

2 a9 
Deflection yoke for 16" tube 2.49 
Focus coil, 247 ohms, for 10, 12 

or 16" .............. ... 1.95 
Vertical deflection output trans. 10, 

12, 16" 1.49 
Vertical oscillator transformers .99 
horizontal scanning output transform- 

er (Flyback) supplies H.V. and feeds 
horizontal s coil of deflec- 
tion yoke. Either 9.5 Or 13 K.V....2.95 

Alnico V Ion trap........ .49 
Picture tube sockets with leads .49 

REG. $20.58 
MASCO T.V. 

BOOSTER FOR 
$13.39 

\ lasco SITB -13X, 13 channel television 
booster. A regular 
5 20.58 dealers' net 

hitem, on sale at McGee for Only $13.39. 
oused in an attrac tite walnut cabinet, 

x 
-1/ ". Self powered, operates on 

115 volts AC. Priced complete with 2 
OAKS tubes. These boos ers are brand new 
and factory cartoned. Shipping weight 6 
ills. McGee's sale price nl $13.39 each. 
Two for $25.00. The price is good only as 
long as our supply lasts. 
Asiatic AT -1 "Channel Chief" TV Booster. 
Equal to two ordinary boosters. Two tuned 
circuits. Dual controls tune picture and 

71% 
nd. Attractive wood cabinet, 81 /,_x61 /zx 
". Shipping weight 6 lbs. Net price $29.10. 

DB -400 
$19.11 

Regency DB -400. A real engineered TV 
booster. Very small 
and compact. .Slug 

636 tubes 
ois Orel 

neutral- 
izes push pull Relplifi- 

s. Dollar for dollar, your best booster bar- 
gain. Size 51/,) x 4a. i x 31 :f ". For 110 It 
AC operation. Spg. weight 6 lbs., 51911. 

WIDE RANGE AMP KITS COST LESS AT MCGEE 

34 -WATT WIDE RANGE AMP KIT$2995 
RESPONSE 20 TO 20,000 C.P.S. 
TWIN ELECTRONIC TONE CONTROLS 

It's the e t thing in audio amplifiers. McGee's wide 
range, 34 watt amplifier kit with inputs for crystal or 
dynamic mikes and any crystal phono cartridge, as well 
as the new G.E. variable reluctance cartridge. Output 
transformer is was impregnated, weighs 6 lbs. Voice coil 
taps 4 -8 -15 -250 and 500 ohms. Push-pull 6L0 output 
tubes. Separate electronic base and treble boost. Inverse 
feed -back. Input tube filament is DC heated to reduce 
hum level to nil. Frequency response from 20 to 20,000 
cps. Easy to follow diagram and photos for easy assembly of this kit. Ready punched 
chassis. Every part furnished. including tubes: 2 -6L6, 5V4, 3- 12.557. Shipping 

fight 25 lbs. Stock No. XX -34, net.. .. .. ... .. $29.95 
XX -34 WT (wired and tested) $12.50 extra. Crystal mike and desk stand $4.95 extra. 

NEW 15 -WATT UTILITY AMP KIT 
INPUT FOR VARIABLE REL. PICK UP 
MIKE INPUT TONE CONTROL 
FADER CONTROL $12.95 COMPLETE KIT 

Kit Model TM -15, push -pall wide -range 15 watt amplifier 
kit. Ideal for a high quality record player, as a P.A. sys- 
tem o recording plilier. Matched component parts, 
re[ y punched chassis. One control fades lr5 15 to mike. Input compensation 

{ 
variable pickup, f Yhfrlded matches 8 ohm o c coil 100 mipower t ansfor mer Copete with tubes, plintos and diagram- 2 -7C5, 2 -7F7 and rectifier. Variable tone control. Model TSI -15. 

Weight 10 lbs. Net $12.95 

30 -WATT MUSICAL INSTRUMENT AMP. KIT $34.95 
Model MM -35, McGee's new 1051 model avide range musical public ed. 
dress amplifier kit. A complete kit of parts to build a top quality dual 
purpose amplifier. Inputs for two instruments and one mike input. Dual 
tone control with separate base and treble boost. Leatherette covered 
case, with plastic speaker grill. Super heavy duty 12" PM speaker. 
Response 40 to 15,000 CPS, 6 tubes in all, with push -pull 1,1.6 (30 
watts) output tubes. This is a complete kit. including tubes and dia- gram. It is the most versatile musical amp. that we know of. Shipping 

Weight 2G lbs. Stock 
r 

No. MM -45, Net $34.95. 151M -45WT, above 
musical amplifier, wired and tested, $49.95. 

18 -WATT WIDE RANGE AMP. KIT f11J C 
This kit when wired will make a 20 to 20.000 y 
CPS, wide range, all. purpose, 18 watt music 
appreciation amplifier. Inputs for a radio tuner, 
crystal dynamic mike and crystal phono pickup. Also, has 
preamplior for G.E. variable reluctance pickup. Nothing but 
the finest quality material is furnished with this kit. A heavy 
200 mil power transformer, super wide range broadcast quality 
shielded output transformer, that may be connected to any 4 
or S ohm PSI speaker. Chassis size,. 9 /x9í /4x6" high. Tube 
line up is, 3 -7F7 and 2 -7C5, plus rectifier. The circuit has 

"'-m` very low resistance, well regulated power supply. Separate 
base and treble boost controls and fader circuit. Designed with controls on 30" 
shielded leads. 5O that you may install them on any panel and put the amplifier in e 
convenient location. Photos and schematic furnished with this kit, will build the finest 
all purpose amplifier we know of today. One well worth 3 times the cost of the kit. 
Super wide range amplifier kit, complete with tubes, less speaker. Model S-2020. 
Shipping weight 16 lbs. Net price $19.95. Crystal mike .and desk stand $4.95 extra. 

MCC EE RADIO COMPANY 
Prie., F.O.B. K.C. Send 25 / Deceeit with TELEPHONE VICTOR 9045. WRITE FOR FLYER 
ord.r, a4l.Or seat clodo. wuh P..eel 

1422 GRAND AVE.. KANSAS CITY. MISSOURI Poet Orders, Include Postage 
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INDISPENSABLE! 

PHOTOFACT BOOKS 

Photofact Television Course. Covers TV principles, oper- 
ation and practice. 216 pages; profusely illustrated; 81/2 
x11 ". Order TV -1 Only $3.00 

Television Antennas. New 2nd edition. Describes all 
TV antenna types; tells how to select, install, solve troubles. 
Saves time; helps you earn more. 200 pages; illustrated. 
Order TAG -1 Only $2.00 

Television Tube Location Guide. Accurate diagrams 
show position and function of all tubes in hundreds of TV 
sets; helps you diagnose trouble without removing chassis. 
200 pages; pocket -size. Order TGL -1 Only $1.50 

1949 -1950 Record Changer Manual. Vol. 3. Covers 
44 models made in 1949, including multi -speed changers 
and wire and tape recorders. Original data based on actual 
analysis of equipment. 286 pages; 81/2 x 11 "; paper- 
bound. Order CM -3 Only $3.00 

1 94 8-194 9 Changer Manual. Vol. 2. Covers 45 models 
made in 1948 -49. Deluxe bound. Order CM -2. Only $6.75 

1947 -1948 Changer Manual. Vol. 1. Covers 40 post- 
war models up to 1948. Order CM -1 Only $4.95 

Recording & Reproduction of Sound. A complete au- 
thoritative treatment of all phases of recording and amplifi- 
cation. 6 x 9 ". Order RR -1 Only $5.00 

Post -War Audio Amplifiers. Vo!. 2. A complete analysis 
of 104 well -known aud'o amplifiers and 12 well -known 
tuners made in 1949 -50. 368 pages, 81/2 x I1 ". Order 
AA -2 Only $3.95 

Post -War Audio Amplifiers. Vol. 1. Covers 102 ampli- 
fiers and FM tuners made through 1948. 352 pages. Order 
AA -1 Only $3.95 

Auto Radio Manual. Complete service data on more than 
100 post -war auto radio models. Covers over 24 mfgrs. 
350 pages, 81/2 x 11 ". Order AR -1 Only $4.95 

Communications Receiver Manual. Complete analysis 
of 50 popular communications models. 246 pages, 81/2 x 
11 ". Order CR -1 Only $3.00 

Radio Receiver Tube Placement Guide. Accurate dia- 
grams show where to replace each tube in 5500 radio 
models, covering 1938 -1947 receivers. 192 pages, pocket - 
size. Order TP -1 Only $1.25 

Dial Cord Stringing Guide. Vol. 2. Covers receivers made 
from 1947 through 1949. Shows you the one right way to 
string a dial cord in thousands of models. Pocket -size. Order 
DC -2 Only $1.00 

Dial Cord Guide. Vol. 1. Covers sets produced 1938 
through 1946. Order DC -I Only $1.00 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber Today, or write direct 
to HOWARD W. SAMS & CO., INC., 2201 E. 46th St., 
Indianapolis 5, Ind. 

My (check) (money order) for $ enclosed. 
Send the following books: 

TV -1 CM -3 RR -1 AR -1 DC -2 
TAG -1 CM -2 AA -2 CR -1 DC -1 

TGL -1 CM -1 AA -1 TP -1 

Name 

Address 

City Zone State 

90 

Safety Switch Plus 
Build safety into your ham shack by installing 
this unit as a main a.e. outlet for transmitter. 

By JAMES KAUKE 

Fig. 1. Bottom view of the safety switch 
showing power outlet plug in position. 

THE importance of safety in the 
radio amateur's ham shack can- 
not be over -emphasized. One of 

the most important precautions which 
can be taken is in the matter of the 
installation of a safety switch as a 
main a.c. outlet for transmitter power. 
When making a.c. power available in 
the shack it is an easy matter to pro- 
vide room for such features as BCI 
and TVI filter accessories, fusing in 
the radio room, and a disconnect that 
makes a positive cabinet ground. 

Commercial and military installa- 
tions usually employ extensive bond- 
ing and grounding with various pro- 
visions being made for the safety of 
the apparatus and personnel. The ham 
radio transmitter should be installed 
in conformance with good commercial 
practice. 

An inspection of the Underwriters' 
Laboratories' recommendations shows 
that No. 12 AWG wire will handle 20 
amperes. At 220 volts, one should 
have plenty of copper for that ulti- 
mate "full gallon" transmitter. In my 
case I am running 500 watts' input or 
less on radiophone and fusing the 110 
volt a.c. service at 15 amperes. 

A group of enclosed, fused switches, 
rated at 30 amperes, was inspected 
and although most of them would do, 
I kept in mind the fact that a little 
extra room would allow the desired 
disconnect and a chance to include 
filtering. The Palmer* Type O switch 
(see Figs. 1 and 2) was ultimately 
chosen upon the recommendation of a 
wiring inspector. The Type O makes 
provision for a lock to prevent acci- 
dental opening of the switch box and 
its attendant danger of shock to the 
junior members of the family. The 
switch can be locked in the -off" posi- 
tion to prevent unauthorized use of 
the rig. 

Three wires are desirable. One wire 
e Catalogue No. 2123, The Palmer Electric & 

Mfg. Co., Wakefield, Mass. 

should be available to make the first 
circuit to ground the transmitter and 
two wires are needed to carry the a.c. 
despite the polarity encountered or 
the fused grounds in the wiring cir- 
cuits. Since I prefer plugs that don't 
fall out just as I get ready to operate, 
I selected "Twist Lock." The plug is 
the Type No. 9965 Hubbell unit and 
the receptacle is the Type 7310 -B, as 
shown in Fig. 3. 

It is possible to have two recep- 
tacles, if desired, but since the line is 
fused for one transmitter and since 
one transmitter at a time should be 
sufficient, one receptacle is used at 
W1DFS. 

The safety switch is mounted about 
24 inches from the floor and along- 

Fig. 2. Safety switch 
nett with space for 

and fused discon- 
r.f. filtering unit. 

side of the main transmitter. A sec- 
ond rig, which may see completion in 
the future, will find room on the other 
side of this switch. The switch is just 
large enough to make it conspicuous 
in case of trouble. 

The circuit can be varied to suit the 
individual user. My unit is installed 
in accordance with Fig. 4. Three wire 

Fig. 3. The Hubbell plug and receptacle. 

RADIO 8 .TELEVISION NEWS 
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OCT. SPECIAL 
2" SIMPSON 0 -500 

MICROAMP. BASIC. 
VOLT SCALE 

$2.95 EA. 

A ,1 PEAK ELECTRONICS CO. 
1:1È,,:1 C® (l PONE N i ,.le::i. 

SELECTED AND GUARANTEED SURPLUS AT A FRACTION OF ORIGINAL COST. 
186 WASHINGTON ST., NEW YORKZN Y 

PANEL 
METERS 

BRAND NEW 
Government 

Surplus 
2" Simpson 0 -200 Microamps (Mile Scale) $ 4.50 
2" G.E. 0-5 Ma (Amp Scale) 1.95 
2" Simpson 0.5 Ma Basic, Square 2.25 
2" Simpson 0.20 Ma (Amp Scale) 1.95 
2" Sun 0 -25 Ma (0 -I00 Scale) 1.85 
2" Sun 0 -50 (0 -100 Scale) Square 1.95 
2" G.E. 0 -50 Ma 2.50 
2" G.E. 0 -250 Ma AC 2.95 
2" G.E. 0.1 Amp RF (Internal Thermo) 1.95 
2" Simpson 0 -2 Amp RF (Internal Thermo) 1.95 
2" G.E. 0 -4 Amo RF (Internal Thermo) 1.95 
2" Westinghouse 0 -9 Amp RF (Internal Thermo) 1.95 
2" Sun 0 -20V DC 1.75 
2" Weston 0-20V DC 2.45 
2" G.E. 0 -30 Volts DC (1000 ohms /volts) 2.95 
2" G.E. 0 -25V AC Rectifier Type (0.100 Scale) 2.95 
2" Triplett O.300V AC 2.95 
2" GE 0 -30 Amps DC (Internal Shunt) 1.95 
3" G.E. 50-0-50 Microamp 9.95 
3" G.E. 0.75 Microamps 12.50 
3" McClintock 0 -I Ma DC (0 -10 Scale) 3.95 
3" Westinghouse 0 -I Ma (KV Scale) Square 3.95 
3" Westinghouse 0-2 Ma 3.95 
3" G.E. 0 -5 Ma, Square Case 3.95 
3" Westinghouse 0.10 Ma (Amp Scale) 2.75 
3" G.E. 0 -10 Ma, Square Case 3.95 
3" Westinghouse 0.15 Ma 3.95 
3" Westinghouse 0-20 Ma 3.95 
3" G.E. 0 -20 Ma, Square Case 3.95 
3" G.E. 0 -30 Ma, Square Case 3.95 
3" G.E. 0-50 Ma, Square Case 3.95 
3" Western Elect. 0 -80 Ma 2.95 
3" G.E. 0.100 Ma, Square Case 3.95 
3" G.E. 0 -150 Ma, Square Case 3.95 
3" G.E. 0.200 Ma, Square Case 3.95 
3" G.E. 0-300 Ma, Square Case 3.95 
3" G.E. 0.1 Amp DC, Square Case 3.95 
3" G.E. 0 -1.5 Amp DC, Square Case 3.95 
3" G.E. 0 -2 Amp DC, Square Case 3.95 
3" Westinghouse 0 -2 Amp DC 3.95 
3" G.E. 0 -3 Amp DC, Square Case 3.95 
3" G.E. 0 -15 V AC Square Case 3.95 
3" Weston 0 -1 V DC 3.95 
3" G.E. 0 -300 V DC (1000 ohms /V) 4.50 
3" Westinghouse 0 -750 V DC (1000 ohms /V) 4.50 
3" G.E. 0 -800 V DC (1000 ohms /V) 4.50 
3" G.E. 0 -3 KV DC with Multip. Square 7.95 
3" G.E. 0-5 KV DC, with Multip, Square 8.95 
4" G.E. 0-200 Microamps, Square 9.95 
4" McClintock 0 -200 Microamps Square 

(Meg Scale) 9.95 
4" G.E. 0 -500 Ma, Square 4.95 
4" G.E. VU Meter -20 to +3, Square 16.50 
4" G.E. 0 -300 V AC, Square 5.95 
4" G.E. 0.8 KV DC with Multip. (Square) 11.95 
6" G.E. 0 -12 KV DC with multi!). Mod. ODE 12.95 
6" G.E. 0 -20 Volts AC Model 8AB 6.95 
6" G.E. 0.10 Amp DC Model 8DB 6.95 
6" G.E. 0 -15 Amp DC Model 8DB 6.95 
6" G.E. 0 -25 Amps DC Model 8DB 6.95 
6" G.E. 0 -1.5 Amps DC Model 8DB 6.95 

LINK TEST SET 
Type #1410. Contains two 31/2" meters -a 75.0 -75 
microamp Galvanometer and a 0 -1 MA multi -scale 
meter. Has tap switch for changing range. Ranges 
are as follows: 75 -0 -75 microamps, I MA 2.5 MA, 
50 MA, 25 volts, 500 volts. Ideal for balancing dis- 
criminators and general lab use. Housed in hard 
wood case with hinged cover. 10" x 8" x 41/2". 
Only $14.95 ea. 

GUARDIAN LATCHING RELAY 
Type RC 100. 110 volt 60 cycle coil. S.P.D.T. each 
impulse reverses the position of the contacts. Locks 
automatically. Contacts rated 1500 watts at 110V 
60 cycles. Size 3" long, 21/2" wide, II /2" high. 
Only $1.95 ea. 

HIGH WATTAGE ANTENNA RELAY 
110/220 volt 60 cycle solenoid 
D.P.D.T. rated at 5000V. I5A. 
Heavy duty paralleled con- 
tacts. Sturdy construction. 
Isolantite insulation. Base 8" 
x 101/2". Made by Monitor 
Controller $18.50 
Same specs. as above, but 
DPST $12.50 

Same specs. as above but SPOT $12.50 

SENSITIVE RELAY 
III I 

II 

o 

Breaks at 3 MA. Beautifully Constructed 
and delicately pivoted. Approx. 2000 ohms 
resistance. Housed in dustproof aluminum 
can. Plugs into 5 prong socket 
Only 99c ea. 

500 MICROAMP RELAY 
Delicately balanced. S.P.D.T., 10.000 ohm coil. Trips 
at .4 to .5 MA. 25/e x 2s /a" x Is/8" high $2.95 

GENERAL ELECTRIC OVERLOAD RELAY. ELEC- 
TRICAL RESET 110 VOLTS 60 CYCLE 

Breaks at 640 Milliamps but easily adjustable for 
other currents. Terrific values at only $1.95 

GENERAL PURPOSE TRANSFORMER 
Ideal for Bias, Isolation, Stepdown, etc. 2 isolated 
110v pr. primary 110v at 900 ma see.. Now $1.49 ea. 

PIGTAIL MICAS 
Mier: 5, 20, 50, 60, 100, 250, 300, 400, 500, 750, 
800, 1000, 2000, 3000 $0.08 ea. 

PANEL METER KIT 
Here's what you get 
2" Sq. bakelite cased meter, Govt. Surplus 
Scales for all the following ranges: 
0-50 ma, 0 -100 ma 0 -200 ma, -500 ma. 
Pre -calculated shunts 

Ó 
s for all the above ranges. 

Complete instructions. 
Only $2.50 each. 3 for $6.75 

THORDARSON PLATE TRANSFORMER 
CHT Series, Model TI5P 22, 110/220 volt 60 cy. 
Primary: 3500V, 3000V, 2500V, 2000V C.T. Second- 
ary: 625 watts. Weight 70 Lbs $22.50 ea. 

SCOPE AND FIL. 
TRANSFORMER 

Pri. 115 volts, 60 cycles, Sec. 
4400 volts RMS 4.5 MA., 5 volts. 
CT 3 amps. Fil. Ins. 15 KV. 
RMS test. Hermetically sealed. 
Has insulated plate cap for rec- 
tifier. Made by Raytheon. 41/2 x 
5 x 51/2 Only $3.95 

Mallory Vibropack Transformer 6 Volt Input. Output 
300 Volts at 100 MA $3.95 

WESTINGHOUSE 
SELENIUM RECTIFIER 

Hermetically sealed. Oil Immersed Full 
Wave Bridge. 30 Volts AC Input. 24 
Volts at 2 Amps Output. Size 2s /ax2s /a 
x31/2 hi $3.75 ea. 

50 megohm 35 watt Resistor with 
mount. $1.49 each; 10 for $9.90. 

IO Meg. 10 Watts 49c; 2 Meg 5 Watt 35o 

30 WATT WIRE WOUND RESISTORS 
Ohms: 100. 2500- 3k -4k- 4500 -5k- 5300- I8k......0 for .99 

Precision 15 Meg. Ia /o Accuracy Resistor, Noninductive, 
I watt, hermetically sealed in glass .25 ea. 10 for..$1.90 

WIRE WOUND RESISTORS 
5 watt ohms: 25.50- 200- 470 -2500 .09 ea. 

10 watt ohms: 25- 40 -84- 400. 470 - 1325- 2K -4K .15 ea. 
20 watt ohms: 50.70.100- 300 -750- IK -1.5K 

2.5K- 2.7K- 5K -IOK- 161( -201( .20 ea. 

ADJUSTABLE SLIDER RESISTORS 
20 Watt: I. 5, 50 Ohms .25 
50 Watt: 100, 500 Ohms .35 
75 watt: 100, 150, 200 Ohms .39 

100 Watt: 20, 50, 75, 120, 500 Ohms .49 

MIDGET VARIABLE CONDENSERS 
15 MMF (HF 15) .39 
Dual 15 MMF (HF 15 D) .69 
250 MMF (MC 250 S) .69 

CERAMICONS 
MMF: 1.5, 2, 3, 8, 10, 20, 22, 120, 500 .05 ea. 

SILVER MICA CAPACITORS 
MMF: 10, 47, 50, 60. 340- 750, 780. 1000 .09 ea. 

OIL CONDENSERS 
56 mfd 220 vdc-$3.95 2 mfd 2000 vdc-$2.25 

2 red 600 Tdc- .39 8 mfd 2000 cdo- 3.95 
4 mfd 600 vdc- .59 10 mfd 2000 vdc- 4.95 
6 mfd 600 vdc- .79 2 mfd 4000 vdc- 4.90 

3/3 rag 600 vdc- .79 4 mfd 4000 vdc- 6.95 
8/8 mfd 600vdc- 1.39 1 mfd 5000 vdc- 4.50 
10 mfd 600 vdc- .89 .1/.1 mfd 7000 vdc- 2.25 

4 mfd 1000 vdc- .95 2 mfd 6000 vdc- 9.95 
10 mfd 1000 vdc- 2.50 1 mfd 7500 vdc- 6.50 

2 mfd 1500 vdc- 1.25 .01/.01 mfd 12 kv- 5.75 
6 mfd 1500 vdc- 2.95 2 mfd 7500 vdc-12.75 

10 mfd 1500 vdc- 3.75 .65 mfd 12,500 vdc-12.95 
1 mid 2000 vdc- 1.45 1 mfd 15 kv dc-15.95 

FILAMENT TRANSFORMERS 
110 V 60 CY Pr, Cased. 
6.3V @ 12A $1.69 
2.5 Volt 10 Amp. 3.49 
2.5 Volt CT 21 Amps 4.75 
5 Volt 4A, 6.3V, 3A 2.45 
2.5V CT 20A, 2.5V CT 20A 6.95 

H.V. SCOPE TRANSFORMER 
Pri. 110V BOGY- Hermetically Sealed 

1050V @ 20MA, 20V 4.5A, 2.5V 5A $2.95 

MISCELLANEOUS BARGAINS 
.02 400 volt dc tubulars 15 for $0.99 
Ceramìcon .0005 mfd 20 for .99 
2 mfd 250 volts ac oil coud 6 for .99 
.01 600 volt dc pigtail micas 10 for .99 
.001 600 volt dc pigtail micas. 15 for .99 
.006 600 volt, pigtail micas...... 12 for .99 
Butterfly Bond. 2 to 11 mmf ball brngs 3 for .99 
CD type 4 micas .001 600vdc 10 for .99 
10,000 ohm potentiometers 6 for .99 
Var. cond. 150 mmf .07 spacing 2 for .99 
Variable ceramicon 20 to 125 m f 5 for .99 
Western Electric silver variable .5 to 2.5 mmf. 

8 for 
.35 at 16 KV plus .75 at 8 KV Oil Cond 
.1 MFD 7500 VDC Oil Cond 
.05 MFD 7500 VDC Oil Cond 
7 MFD 330 VAC Oil Cond 
25 ohm 675 watt Rheostat 

.99 
3.95 

.89 

.75 

.69 
2.95 

HIGH VOLTAGE VACUUM CONDENSERS 
50 MMF 32í(V. El MAC VC 50 -32 $5.50 

RAYTHEON SWINGING CHOKE 
2 to 12 Henrys. '1 Amp to 100 Ma. 15 
ohms D.C. Res. Fully cased. High volt. 
age insulation, c insulators. Very 
conservatively rated. Weight 60 Lbs. 

$14.95 ea. 

PRECISION 1% W.W. RESISTORS 
Ohms 2K, 2500, 5K, 8500, 50K, 95K, 750K, $0.25 ea. 

OCT. SPECIAL 
FILTER CHOKE 

8 HENRY 175 MA 
120 OHMS 

$1.49 EA. 

POWER TRANSFORMER 
550 Volts CT, 125 ma. 5 V. @ 2A, 6.3 
V @ 4A Pri 117 V fie cy. Fully cased 

$1.95 ea. 

POWER SUPPLY KIT 
Uses transformer described and illustra- 
ted cito (I) 150 ma choke, (I) dual oil \ \ capacitor, and (I) socket. All for 
only $2.99 

POWER TRANSFORMER 
Pri 110 V 60 cy. Sec 880 V CT @ 100 ma. 6.3 V @ 
4 A, 5V @ 3 A. Fully cased $2.49 ea. 

POWER TRANSFORMERS 
175V 50 Ma $0.69 ea. 
940 volts CT, I25MA, 6.3V 8A, 6.3V, 2.5A, 6.3, 

í.2A, 6.3V, .5A, 5V, 3A 3.95 ea. 
IIIO volts CT 60 MA, 920 volts CT 160 MA, 

6.3V, IBA, 6.3V, í.25A, 5V2A, 5V2A 4.95 ea. 
300 volts CT 300 MA, 2.5V7A, 2.5V7A, 6.3V, í 5A. 2.75 

POWER TRANSFORMER 
Pri. I10V 60 Cy, See. 375 -0 -375 V @ 175 MA 

6V @ 5 Amp, 5V @ 3 Amp -1/2 shell 
Special at $3.49 ea. 

CHOKE BARGAINS 
6 Henry 50 ma 250 ohms, open frame 3 for $0.99 
6 Henry 80 nia 220 ohms, open frame .69 
8 Henry 150 ma 140 ohms, open frame .99 
6 Henry 400 ma 97 ohms, fully cased 3.69 
4.3 Henry 445 ma 39 ohms, fully cased 4.25 
IO Henry 350 ma 125 ohms, tapped, full case 2.95 
15 Henry 250 ma 290 ohms, tapped, full case 2.20 
20 Henry 36 ma 350 ohms, fully cased .69 
12 Henry 250 ma 190 ohms, fully cased 2.00 
5 Henry 170 ma 110 ohms, fully cased 1.35 

HIGH CURRENT MICAS 
Type G4 Ceramic Case 51/4" 
High. 5" Diameter Tolerance 
5% or Better. 

CAP Amps KV Price CAP Amps KV Price 
MFD I Mc DC Each MFD I Mc DC Each 
.08 60 4 $27.50 .009 40 15 $29.50 
.1 70 4 29.50 .01 43 15 29.50 
.65 60 5 24.50 .0025 23 20 29.50 
.037 45 6 26.50 .0031 26 20 29.50 
.02 40 9 29.50 .004 30 22 33.50 
.02 55 10 29.50 .0033 25 25 35.50 
.0117 40 14 24.50 .001 12 30 27.50 
.0075 39 15 24.50 .0005 10 30 27.50 

TYPE GI TYPE G2 
.00024 4 6 $3.95 .001 10 10 $5.95 
.0003 4 6 3.95 .002 13 10 5.95 
.0005 5 6 3.95 .01 23 7 6.95 
.001 7 6 4.95 G3 
.002 11 6 4.95 .001 14 20 14.50 

BAKELITE 
CASED 
MICAS 

C 

MMF VDC Price MMF VDC Price 
D .001 600 $ .18 C .001 3 IiV $ .90 
P. .01 600 .26 C .002 3 KV .95 
D .02 600 .26 D .005 3 KV .70 
E .027 600 .26 C .005 3 KV 1.24 
C .01 1 KV .45 C .006 3 KV 1.50 
C .07 1 KV .55 D .002 3 KV .70 
D .02 1200 .35 C .0001 5 KV .70 
C .024 1500 .65 C .0005 5 KV .85 
C .033 1500 .75 C .0015 5 I(V 1.60 
C .015 2 K .80 C .003 5 E 1.90 
C .02 2 KV .90 C .005 5 I(V 2.50 
D .002 2500 .45 C .002 6 IiV 2.90 
E .005 2500 .55 13 .0113 8 I(V 5.95 
C .025 2500 1.25 13 .0005 8 KV 2.90 

73 .0012 8 KV 4.50 

NON INDUCTIVE RESISTORS 
250 ohm 100 watt $0.75 
500 ohm 100 watt .75 

12500 ohm 150 watt .95 

METER MULTIPLIERS 
2 Meg 1/5 of 1% Cage enclosed 2 KV $3.95 
2 Meg i/ of 1% Tubular 2KV 1.95 
4 Meg 4/2 of 1% Tubular 4KV 3.75 

IN21B SILICON DIODES, $0.35 ea.; 10 for $2.90 

HEAVY DUTY CERAMIC RF SWITCH 
Single Pole 11 pos. $0.99 ea. 

UTC type PA 5000 ohm plate to 500 ohm line and 6 
ohm voice coil. 10 watt. 60 to 30,000 cps +1 DB. 

CLOSE OUT KT $1.99 

SOLAR CONSTANT VOLTAGE 
Pri. 95 -125 Volt -Sec. Output I ISV 2000VA 

Single Phase. Wt. 250 lbs. List $250. 
OUR LOW PRICE $134.50 

MOSSMAN SWITCHES 
4 Pole Single Throw $0.95 

e 
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EVERYTHNG N 
TELEVISION! 
Now at your 
fingertips, for 
quick, easy 
reference .. 

THE 

VIDEO 
HANDBOOK 
THE COMPLETE TELEVISION MANUAL 
by MORTON G. SCHERAGA, Tele- 

vision Research Consultant, 
Allan B. Du Mont Labs. 

and JOSEPH J. ROCHE, Editor, Radio 
and Television Maintenance. 

NOW in one volume -all the essential 
know -how of television! All the up -to- 
the- minute information on television is 
arranged for quick reference -in easy -to- 
understand language. 

The VIDEO HANDBOOK gives you 
practical answers to all your questions on 
television. This best -selling TV encyclo- 
pedia tells you .. . 

How Television Works 
How to Plan and Engi- 

neer Television 
How to Troubleshoot and 

Repair Television 
How to Select and Install a 

Television Antenna 
How to Produce aTelevision 

Show. Technical Aspects 
How to Build an Operating 

Television Receiver 
How to Select a Television 

Receiver 

SEND NO 
MONEY 

You must see this book to 
appreciate it! 20,000 copies 
now working for practical 
Television men! Mail coupon 
for your copy TODAY. 

92 

CONTENTS: 
Television, Past, Present and Fu- 
ture Fundamentals of Electronic 
Television The Television Sta- 
tion, Pick-up- Control -Trans- 
mission The Television Re- 
ceiver Television Antenna Sys- 
tems Creating a Television 
Show, Programming and Produc- 
tion Description of Modern 
Television Receivers, Circuit Var- 
iations - Design -- Mechanical 
Features Installing Television 
Receivers Servicing Television 
Receivers Troubleshooting 

Interpreting Test Patterns - 
Alignment- Repair Television 
Test Equipment; How To Use 
It -How To Buy It Building 
a Television Receiver Data 
Section Television Terms 
Bibliography. 

The VIDEO HANDBOOK con 
tains thousands of vital facts -coy 
ering everything you need to know 
for working in Television. Every 
important point discussed is visual- 
ized in diagrams or photographs 
{over 860 illustrations }. 

More than 900 pages . 

handsomely bound in durable 
Fabrikoid. Only $5.95. 
You must see The VIDEO HAND- 
BOOK to appreciate fully how it 
can increase your efficiency and as- 
sure your future in television. We 
urge you to accept our 10 -Day Free 
Examination Offer NOW. Just mail 
the coupon below without sending us 
a cent and we will rush a copy to you. 

10 -DAY FREE EXAMINATION COUPON 

Boyce -Roche Book Co. 
Princeton 13, New Jersey 

Please send me The VIDEO HANDBOOK for 10 -dap 
examination. if I decide to keep it, I will send you $5.9+ 
plus postage; otherwise I will return the book postpaid. (We 
pay postage if you send $5.95 with this coupon; same return I 
privilege.) 

Name 

Address 

City Zone State 

Employedby_.__-.--- __._._......... - _._.._....... ..__._......._. 

(This offer applies to U. S. only.) 

-b 
9¿ 

GROUND A G TO 
TRANSMITTER 

(A) 

A.G. 
MAIN 

LINES 

GROUND TO 
WATERPIPE 

RFCI 

1'2 CI C3 ti 
= GROUND t,.; 

_o 
~ C2 RFC 2 GT 

o 

. 

(B) 

Fig. 4. Method for installing safety switch 

Tirex (No. 12 wires) connect the plug 
to the transmitter proper to complete 
the installation. This allows changes 
in the transmitter or changing to an- 
other rig at a later date, but there is 
ample copper to deliver the a.c. power 
needed and the rack is automatically 
grounded. 

Filtering 
Unfortunately filtering is difficult to 

standardize. Rigs, conditions, and for- 
tune seem to vary. However, there is 
room for condensers and r.f. chokes in 
the upper portion of the steel cabinet. 
In my case two .01 gfd., 600 v. (1200 
volt test) mica condensers were all 
that were needed. There is room for a 
1 inch form about 41h inches long to 
accommodate a dual -wound r.f. choke 
in addition to four mica condensers if 
needed. It is suggested that tests be 
made as the ultimate circuit will de- 
pend on the rig and installation. 

Switch to safety before it is too late! 
Many have talked about it -now is a 
good time to do it! 

ÿU 

"All right! Come down to the first row 
and do your drinking! I had one fellow 
fall off the high stool and break his leg!" 

1RADIO TELEVISION NEWS 
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NIAGARA --ONE OF AMERICA'S GREAT ELECTRONICS STORES 
DOES YOUR TV SET DROOP 

FROM INTERFERENCE SLOOP 
taints tenace ace 

t.G wìs Ni'r ra's ive 
ß pass Itlll Pus 

M- 
e f protection against 

LOVP terference 
transmitters. 

ma- 
leur dfa 

, and ati otra- Ap d nicfr 
frequency 

er- 
inter- 

ference 
din 

bclnw40 ohm 
ie_idin. No Sloss in 

brightmo, is. clarity. Available built un ' 
easy to semble kit form. Complete instrn,t n. 
and test sretort included. 1fi -pasa 51 
kit . 

9 
.7 

5 
J 

Wired and te,trd.... 2.95 
plus 15e postage and handling in USA. Money back 
if not satl.ti,d. 

TINIEST V.O.M. IN THE WORLD 

NIAGARA exclusively presents the "Universal Baby 
naer. t .,.,,ring .tux -XVlk "x1-5 /16"!!! Contains 

,shiver 6.240 micron ntnxter with the following 
1. 13 V AC or DC 0-750V AC or DC 

i 136V AC or DC 0.150 DC MA. 

I ohms adjust andeDC- 
-011MS hsoitch. 1,.,,i 

pair test leads. Will fit Into your watch poc1.. 
,:,Iarantee'h SE.95 Cat. No. N -258 Special 

EVERY 
DAY 

ic IS 
SALE 

SMASHING REDUCTION 
PHILCO R.F. SIGNAL GENERATOR 

Model 7070 
Designed for precision alignment 
and many other tests. Max. fre- 
quency stability, ample output, 
portable. 
6C4 RF ose. 1 a of 7FS cathode 
follower -1 'e of 7FR audio ose-. 
-6X5CT rest. Six hands of RF 
from 100 KC. to 110 MC. ALL 
FUNDAMENTALS. 
Calibration accurate to within 1 r 
of scale. Complete with shielded 
output lend and instruction hook. 
110 V. GO cycle AC only. 20 Ibis. 
1 5153.00 calve, u>ed, like new, $39,95 ,nil 

SPECIAL SCOOP 
ARC 5/R -28 

2 METER RECEIVER 
HOTTEST 2 METER RE- 
CEIVER available today. 4 
channel XTAL controlled 
with relays, easily converted. 
Covers 100 -1 56 11ICS. Sup- 
plied with all tubes. 4- 
7 17A, 1 -12A6. 3 -12SH 7. 
and 2 -12SL7 gt. Originally 
$65.00. Brand new- $ 9 95 ,Iriginal cartons s 

NIAGARA 
5 WATT AUDIO AMPLIFIER 

_ IiiII 
Complete with 'speaker and 3 tubes. 101Impedance nut - 
"it for \TAI. mike or 1' -Pickup. Volume and tone 

controls. 5 W. amplif. with 5' $8.95 oaker 

o 

Same as above 
With 8" speaker. 9.95 

BARGAIN LIST 
BC -221 Used-Exc. XTAI. and 000E 575.00 
SIN SOC Radio Compass -Used L.N. 26.00 
733D Localized EctR L.X 6.e5 
APX -1 Altimeter 18.95 
nC -045 Transceiver New 15.95 
Surplus Radio Cony. Manual. Vol. 1 or 2..earh 2.50 
S d Powered Phones Mike on (lead Set. T:: pe Q 9.95 
Sound Powered Phones Mike on Chest. Type Q.. 4.95 
RCA Mod. XPS1R 130 W. of Audio -New 4.95 
Mobile Noise Eliminator Package 3.00 
ARC 5-3-6 MC. Rcer -Nenv 7.95 
ARC 5 -6.9.1 MC. Revr. -New 7.95 
ARC 5 -2.1.3 SIC. XITR -New 14.95 
ARC 5 -:1 - -1 SIC. NITR .......... .. 14.95 
BC' -0013 1h'l'1t- BC -6ll -I \\1'1'11. 1:NC Either - 14.95 

ALL NEW -BRANDED INDUSTRIAL Tu B E5 PRICES SUBJECT TO 

AND TRANSMITTING CHANGE WITHOUT NOTICE! 

1 822 5 3.45 
1623 8.45 
I 624 4.49 
1625A 4.95 
1826 4.45 
1827 3.95 
11329 .89 
I 632 1.95 
1838 34.50 
11360 4.95 
I N21 .89 
1N23 .69 
iP23 1.95 
I P25 14.50 
1521 3.95 
2API 3.59 
2822 3.95 
2C4 1.18 
2C21 .25 
2C22 .28 
2C26A .18 

.25 
2C40 2.98 
2C43 9.50 
2C44 1.75 
2C46 7.50 
2C51 . 6.50 
2D21 1.16 
2E22 1.25 
2E24 4.95 
2E25A 4.25 
2E26 3.95 
2E30 2.39 
2121 A 10.75 
2126 6.95 
2127 13.95 
2130 19.95 
2131 8.95 
2132 11.95 
2133 19.95 
2134 19.50 
2136 75.00 
2137 12.35 
2138 12.95 
2148 24.50 
2149 19.50 
2150 29.50 
21851 4.95 
21546 24.95 
2161 24.50 
21(23 24.95 
21(25 

24.95 
3API . 4.75 
3B22 2.50 
3823 4.95 
3B24 1.98 
3B24W 2.95 

3825 4.80 
3626 1.50 

3B28 5.95 
3BP1 2.50 
3C23 2.25 
3C24 .35 
3C30 .30 
3C31 3.50 
3C45 12.80 
3CPI 1.40 
3DP1A 3.95 
30214 1.10 

3EE29 7.95 
3FP7 1.75 
3GPI 4.95 

7 JP7 7.95 
4.65A 14.50 
4.125A 27.50 
4-250A 37.50 
441 .98 
4APIO 4.50 
4825 7.90 
4C21 .69 
4C35 19.45 
4022 9.95 
4D32 12.95 
4E27 12.50 
4126 110.00 
5AP1 1.85 
541.4 1.85 
5BPI 1.75 
58P4 2.50 
5C22 49.50 
5CPI 1.50 

5D2Ì 
A 

24.50 
5FP7 . 1.25 
5GP1 5.50 
5HP1 2.95 
5HP4 9.95 
5HP7 3.95 
5123 100.00 
5129 12.50 
51P1 24.50 
51P2 9.50 
5LPI 11.95 
5LP5 14.50 
5MP1 4.95 
5NP1 1.98 
6AF6G .88 
6AS6 2.89 
6C21 24.95 
6F4 5.95 
614 4.95 
7BPI 4.95 

7BP7 
7C23 
7C25 
7D P4 
9C23 
9GP7 
91P1 
9LP7 
6NPI 

OY 
OSPEC 
OBP4 
OCP4 
2D P7 
2F P7 
2GP7 
2HP7 
2KP4 
2 LP4 
5E 
5R 

2 64 
35T 
45SPEC ... .25 
53A 24.95 
75TL 3.50 
00TH 11.00 
OOTS 2.00 
131F 4.95 
144 .69 
148 1.25 
20 5.95 
21A 2.65 

203A 16.95 
2058 4.50 
205F 4.50 
211 .40 
2154 .50 
217C 9.80 
218 12.50 
221A 1.75 
227A 2.65 
231 D 1.20 
249C 1.75 
250 R 7.00 
250TH 19.50 
252A 4.95 
259A 4.95 
274B 1.00 
275A 7.95 
282A/B 9.95 
283A 10.95 
286A 10.95 
287A 9.95 
290A 4.95 
291A 4.95 
294A 4.50 

4.50 
75.00 
90.00 
17.95 

250.00 
15.00 
0.50 

15.00 
7.95 

.39 

.69 
22.45 
29.50 
12.50 
14.95 
12.95 
12.95 
49.50 
25.50 

1.25 
.50 
.49 
.35 

4.95 

Send for Our Big Bargain Bulletin! 

SPECIAL NOTICE: Minimum Order $5.00. Quantity 
Prices on Request. All items in stock now- subject to 
prior sale -prices subject to change without notice. 20% 
Deposit with orders unless rated. All prices F.O.B. our 
N. Y. Warehouse. 
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301A ....... 6.95 
304B 5.95 
304TH 3.50 
304TL 2.50 
30M 4.95 
310A 7.95 
315A 6.95 
316A .50 
327A 2.50 
331A 14.50 
338A 3.75 
3484 5.95 
350A/B 2.75 

3548/D 49.58 

374A 2.50 
393A 3.50 
394A 3.50 
399A 2.50 
4004 3.25 
401A 1.95 
403A/B 1.75 
417A 9.50 
434A .... 

1.00 4 6A 0 
446B 1.95 
450TH 24.95 
450TL 35.00 
464A 9.50 
527 6.50 
531 4.95 
532A 4.95 
631PI 4.95 
7008/D 19.00 
703A 3.50 
704 1.49 
705A 1.00 
706AY 18.50 

706DY 45.0Ó 
706 EY 

49.50 
7074/B .... 14.00 

7Ì0A 2.95 
7134 1.00 
714AY . 4.75 

7Ì5C/B 22.50 

720DY 34.95 
72IA/B 20 
723A/B 7.95 
724A/B 2.75 

725A 6.75 
726A/B/C 13.50 
728GY 24.95 
730A 9.75 
750TL 49.50 
800 1.75 
801 A .28 
802 4.25 
803 3.45 
804 8.50 
805 3.50 
807 1.25 
808 1.35 
809 2.50 
810 7.75 
811 2.00 
812 2.50 
812H 6.90 
813 6.75 
814 2.40 

816 I.Ì9 
826 .35 
828 9.95 
829A/B 7.25 
830 2.95 
830 3.25 
832%A 4.95 
833A 34.25 
834 5.50 
836 1.25 
837 
38 2.25 

841 .30 

845/W 4.06 
849A/H 69.50 
851 25.00 
860 5.75 
861 35.00 
864 .35 

1.95 
1.25 
1.19 
1.30 

.28 
1.75 
1.49 

865 
866A 
8661R 
872A 
874 
876 
878 

885 
4 

.98 
891 ........110.00 
892R 175.00 
902P1 3.50 
905 2.75 
922 1.00 

923 
925 
93IA 
949A 
950 
954 
955 
956 
957 
958A 
959 
966A 
972A 
975A 
991 

603 
Ell 
612 
613 
614 
616 
619 
620 
621 
622 
624 
625 
626 
628 
629 
630 
631 
633 
634 
636 
638 
641 
642 
644 
645 
649 
654 
655 
665 
851 
960 

2000T 
2050 
2051 
5514 
5516 
5562 
7193 
8005 
8011 

.-5 
1.40 
2.60 

69.50 
.98 
.30 
.35 
.35 
.19 
.18 
.35 
.99 

2.95 
14.95 

.23 
3.50 
1.25 
1.50 
.45 

1.35 
.50 
.15 

4.95 
.98 

1.75 
1.05 
.35 
.25 

4.95 
.19 
.49 

1.35 
.75 
.79 

3.50 
.75 
.45 
.25 

1.43 
1.98 
1.25 
2.40 
1.50 
1.05 
.95 
.85 

125.00 
.95 

4.95 
5.95 

10.00 
.18 

4.60 
2.00 

8012A 1.25 
8013A 1.25 
8014A 24.95 
8016 1.10 
8020 1.25 
8025A 7.95 
8026 12.95 
BR 2.50 
BH 4.95 
C I A 4.95 
C5B 12.95 
C6A 7.50 
C6U 3.75 

C K40Ó5 . . . 1.08 
CKI006 .69 
CKI090 2.75 

EL3C 4.95 
F123A 12.50 
F128A 70.00 
F631A 125.00 
F660 110.00 
FGI7 .5 
FG27A 8.95 
FG32 5.95 
FG33 8.95 

FG95A 9.95 
FG104 17.50 

F G 166 49.50 
FGI72A 
FG190 1.95 
F G2388 . . . 160.00 
GL146 9.75 
GL415 21.00 

G L4 173 .... 65.00 
G L502 
G L530 
G L559 
G L673 
G L697 
H F100 
H F200 
H F2I0 
H F300 
H 1(254 
HV18 
H Y69 
HY312 
H Y615 

1.98 
49.50 

5.35 
I I.50 
65.00 

3.95 
17.95 
17.95 
17.50 
19.95 
12.95 
2.75 
2.75 

.20 

H 6EI148... 2.35 

KU23 15.00 
KU610 9.50 
M L101 75.00 
MX408U .49 
R 100 3.75 
R200 7.95 
R1130 12.95 
REL36 .55 
RK12 2.50 
RKI9 1.50 
RK20A 7.50 
RK2I 1.25 
RK22 4.95 
RK23 4.75 
RK25 4.95 
RK28A 3.95 
RK3I 2.50 
RK32 3.95 
R K33 .25 
R K34 .25 
RK39 1.75 
81(47 3.95 
RK48A 3.95 
RK51 3.95 
RK52 4.50 
RK59 1.75 
R K60 .79 
R K63 12.95 
RK65 24.95 
RK72 .65 
RK73 .65 
RX21 3.10 
RXI20 8.75 
T21 1..5 
T200 10.95 

ÚX200 5.95 
V7OD 6.95 
VR75 .98 
V R78 .25 
V R90 .65 
VR91 1.49 
VR105 .75 
VR150 .50 
VT127A 2.80 
VU11I .50 
W1460 14.95 
W L468 6.75 
WL532A 1.75 
W L562 150.00 
W L616 85.00 
Z225 1.95 
ZBI20 6.95 
283200 150.00 

93 

www.americanradiohistory.com

www.americanradiohistory.com


ialteVifeb 

det4 

í#e 
CRAFTSMEN RC -10 
HIGH FIDELITY 
FM -AM TUNER 
This new tuner was your idea. 

It is the precisely engineered 

answer to hundreds of questions 

the solution to scores of 

problems . . . the outgrowth of 

countless suggestions we've re- 

ceived from you. Developed 

from your ideas -and a few of 

ours -the RC -10 retains every 

feature of the famous RC -8. And 

it offers a host of innovations. 

Built -in pre -amplifier compen- 

sated for reluctance pickups. 

Automatic Frequency Control 

entirely eliminates drift, sim- 

plifies tuning. 
5 microvolt sensitivity on both 

FM and AM. 

10 kc filter on AM eliminates 

inter- station squeals. 

Base and treble tone controls 

for boost, cut, or 20- 20,000 

cycle flat response. 

SEE ... the RC -100A ultra -sen- 

sitive, custom TV with 
built -in booster. 

HEAR ... the RC -2 high fidelity 
amplifier. All units fin- 
ished in chrome. 

Write for information -or send 504 

for instructions and schematics. 

s'non 
INCORPORATED 

THE RADIO 

Dept M-1. 1617 S. Michigan Ave, Chicago 16, Ill 

94 

For additional information on any of the items described herein, readers 
are asked to write direct to the manufacturer. By mentioning RADIO á 
TELEVISION NEWS, the page, and the issue number, delay will be avoided. 

GERMANIUM DIODES 
The General Electric Company, Sy- 

racuse, New York, has announced the 
addition of five new types pf germani- 
um units to its line. 

Included are two new transistors 
the types SX-4A and Z2, which use a 
metal case with two silver -plated 

phosphor bronze connecting pins. Each 
of the type SX -4A units is checked for 
power gain of between 13 and 20 db. 
with .1 volt input at 5 kc. Maximum 
ratings are: emitter d.c. current of 1 
ma.; collector d.c. current of 2 ma.; 
and emitter r.m.s. signal of .3 volt. 
The Z -2 units are checked for charac- 
teristics suitable for trigger circuits. 

The types 1N69 and 1N70 germani- 
um diodes, built to JAN specifications, 
have also been added to the line. Both 
feature a new rugged mechanical con- 
struction for either solder or clip -in 
mounting. 

The fifth of the new units is thé 
G -E Quad, type G -9, which is a com- 
bination of specially selected germa- 
nium diodes with matched character- 
istics. The diodes are hermetically 
sealed in a compact metal radio tube 
shell with standard octal base. 

FREQUENCY STANDARD 
A new frequency standard, the 

Model SF50 -A, is currently being mar- 

keted by Rex Bassett, Incorporated of 
Fort Lauderdale, Florida. 

This instrument is a compact, tem- 
perature and crystal controlled, r.f. 

standard generator in combination 
with a high accuracy audio interpola- 
tion oscillator. The r.f. section pro- 
vides output which can be accurately 
synchronized with WWV on 10 kc. and 
all multiples thereof, and is useful up 
to and beyond 160 mc. 

The audio frequency section pro- 
vides continuously variable ai. output 
throughout the range of 50 c.p.s. to 
6000 c.p.s. A built -in panel loudspeaker 
is provided for monitoring of the in- 
terpolation oscillator and terminals 
are located on the chassis for connec- 
tion to an external oscilloscope or 
counter panel. 

In addition to its primary function 
as a frequency measuring device, the 
instrument may be employed for pur- 
poses of alignment, distortion check- 
ing, and amplifier gain adjustment. 

PANEL METER 
A 41/2 inch, hermetically -sealed panel 

meter has been added to Marion Elec- 
trical Instrument Company's line as 
the HM 4. 

This new and compact meter, which 
is only 11/$ inches in depth, is provided 
with a solder type zero adjuster which 
permits adjustment without breaking 
the hermetic seal. A rubber gasket is 

included for use as a pressure seal for 
panel mounting. 

Either 1% or 2% accuracy rating is 
available. Dials are standard or spe- 
cially calibrated, depending on re- 
quirements. Full details on the HM 4 
are available from the company at 
Manchester, New Hampshire. 

NEW SPEAKER 
University Loudspeakers, Inc. of 80 

South Kensico Avenue, White Plains, 
New York, has developed a new 12" 
wide -range cone speaker for television 
replacement work, high -fidelity audio 
equipment, p.a. systems, and auditori- 
um sound applications. 

The Model 6200 covers the frequen- 
cy range up to 10,000 cycles at 30 
watts continuous power. The speaker 
incorporates an exclusive "W" shaped 
11/2 pound Alnico V magnet with a 

(Continued on, page 99) 
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4 Pages o TEST EQUIPMENT 
a prices every serviceman can afford! 

MONEY BACK? 
Every single unit described on this and the fol- 
lowing pages is offered on a strict "money - 
back -if -not- satisfied -basis." No if's -no but's 
-no maybe's. Simply send your order for any 

unit or units you select and try them out for I O 

days. If not completely satisfied -return for 
refund in full. No explanation necessary. You 
are sole judge. 

GUARANTEE? 
Every instrument sold by us is covered by a one -year guarantee. 

Guarantee registration card is included with shipment. 

KITS? 
We have discontinued advertising TEST EQUIPMENT in Kit form. The units offered on these 4 pages are corn - 

pleted instruments, NOT KITS! Every model is factory- wired, calibrated and ready to operate. 

TUBE TESTERS 
THE NEW MODEL 247 

Check octals, loctals, 
bantam jr., peanuts, 
television miniatures, 
magic eye, hearing aids, 
thyratrons, the new 
type H.F. miniatures, 
etc. 
Features: * A newly designed ele- 
ment selector switch re- 
duces the possibility of ob- 
solescence to an absolute 
minimum. * When checking Diode, 
Triode and Pentode sec- 
tions of multi -purpose 
tubes, sections can be test- 
ed individually. A special 
isolating circuit allows each 

section to be tested as if it were in a separate envelope. * The Model 247 provides a supersensitive method of checking 
for shorts and leakages up to 5 Megohms between any and all 
of the terminals. * One of the most important improvements, we believe, is the 
fact that the 4- position fast- action snap switches are all num- 
bered in exact accordance with the standard R.M.A. numbering 
system. Thus, if the element terminating in pin No. 7 of a tube 
is under test, button No. 7 is used for that test. 

$29sö 
Model 247 comes complete with 
new speed -read chart. Comes 
housed in handsome hand -rubbed 
oak cabinet sloped for bench use. 
A slip -on portable hinged cover 
is indicated for outside use. Size: 
103/4 "x83/4 "x53/4 ". 

SUPERIOR'S NEW MODEL TV -10 
* Tests all tubes including 
4, 5, 6, 7, Octal, Lock -in, Pea- 
nut, Bantam, Hearing -Aid, 
Thyratron, Miniatures, Sub - 
Miniatures, Novels, etc. Will 
also test Pilot Lights. 
*Tests by the well- estab- 
lished emission method for 
tube quality, directly read on 
the scale of the meter. 
*Tests for "shorts" and 
"leakages" up to 5 Megohms. * Uses the new self -cleaning 
Lever Action Switches for in- 
dividual element testing. Be- 
cause all elements are num- 
bered according to pin -num- 
ber in the RMA base num- 

bering system, the user can instantly identify which element is 
under test. Tubes having tapped filaments and tubes with fila- 
ments terminating in more than one pin are truly tested with the 
Model TV -10 as any of the pins may be placed in the neutral 
position when necessary. 
*The TV -10 does not use any combination type sockets. Instead 
individual sockets are used for each type of tube. Thus it is im- 
possible to damage a tube by inserting it in the wrong socket. * Newly designed Line Voltage Control compensates for varia- 
tion of any line voltage between 105 Volts and 130 Volts. * Free -moving built -in roll chart with complete data on all tubes. 

The Model TV -10 operates on 105- 
130 Volt 60 Cycles A.C. Comes 
housed in a beautiful hand- rubbed 
oak cabinet complete with port- 
able cover. 

TO ORDER -TURN TO PAGE 98 FOR RUSH ORDER FORM 

GENERAL ELECTRONIC DISTRIBUTING CO. 
DEPT. RN -10. 98 PARK PLACE NEW YORK 7, N. Y. DEPT. RN -10, 98 PARK PLACE NEW YORK 7, N. Y. 

October, 1950 
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WE KNOW THE PRICE IS UNBELIEVABLY LOW... 
But that's not all! In addition, this finely engineered 
instrument provides a degree of accuracy never be- 
fore attained in a unit selling for even double this 
price. Furthermore -in designing this unit, we took 
advantage of every recent improvement in com- 
ponents. For example, by using slug -tuned coils, 
we are able to efficiently adjust each instrument for 

perfect accuracy. This feature will also enable you to 
recalibrate the model 200 periodically without having 
to return it to the factory. The use of a Noval tube 
(the I2AU7) with its extremely low inter- electrode 
capacity enabled us to reach a higher frequency range 
than was heretofore possible in a unit of this type. 

THE NEW MODEL 200 AM and FM 

SIGNAL GENERATOR 

SPECIFICATIONS 
* R.F. FREQUENCY RANGES: 100 Kilocycles to 150 Megacycles. 

* MODULATING FREQUENCY: 400 Cycles. May be used for modulating the 
R. F. signal. Also available separately. 

* ATTENUATION: The constant impedance attenuator is isolated from the oscillating 
circuit by the buffer tube. Output impedance of this model is only 100 ohms. This low impedance 
reduces losses in the output cable. 

* OSCILLATORY CIRCUIT: Hartley oscillator with cathode follower buffer tube. 
Frequency stability is assured by modulating the buffer tube. 

* ACCURACY: Use of high -Q permeability, tuned coils adjustec against I /10th of I% 
standards assures an accuracy of 1% on all ranges from 100 Kilocycles to 10 Megacycles and 
an accuracy of 2% on the higher frequencies. 

* TUBES USED: 12AU7 -One section is used as oscillator and the second is modulated 
cathode follower. T -2 is used as modulator. 6C4 is used as rectifier. 

TO ORDER -TURN TO PAGE 98 FOR RUSH 

The Model 200 operates on 110 
Volts A.C. Comes complete with 
output cable and operating in- 
structions. 

8 

ORDER FORM 
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DEPT. RN -10, 98 PARK PLACE, NEW YORK 7, N. Y. 
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MONEY BACK GUARANTEE!! 
SUPERIOR'S AN ACCURATE POCKET-SIZE new model 770 

VOLT-OHM MILLIAMMETER 
FEATURES 

(SENSITIVITY: 1000 OHMS PER VOLT) 
* Housed in round -cornered, molded case. * Compact- measure 31/8" x 57/8" x 21/4 ". * Uses latest design 2% accurate I Mil. 

D'Arsonval type meter. * Same zero adjustment holds for both resistance 
ranges. It is not necessary to readjust when 
switching from one resistance range to an- 
other. This is an important time -saving fea- 
ture never before included in a V.O.M. in this 
price range. 

SPECIFICATIONS 
6 A.C. VOLTAGE RANGES: 

0-15/30/150/300/1500/3000 VOLTS 

6 D.C. VOLTAGE RANGES: 
0 -7.5/1 5/75/150/750/1 500 VOLTS 

* Beautiful black etched panel. Depressed let- 
ters filled with permanent white, insures long - 
life even with constant use. 

The Model 770 comes complete with self -con- 

tained batteries, test leads and ah operating in- 

structions. 

4 D.C. CURRENT RANGES: 
0- 1.5/15/150 MA. 0 -1.5 

AMPS. 

2 RESISTANCE RANGES: 
0 -500 OHMS 0 -1 MEGOHM 

:1390 
SUPERIOR'S SUPER-METER n ew model 670 

A COMBINATION VOLT -OHM MILLIAMMETER PLUS CAPACITY REACTANCE 
INDUCTANCE AND DECIBEL MEASUREMENTS 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500/ 

7,500 Volts 
A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000 

Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500 / 

3,000 Volts 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5 

Am peres 
RESISTANCE: 0 to 500/100,000 Ohms 0 to 

10 Megohms 
CAPACITY: .001 to .2 Mfd. .1 to 4 Mfd. 

(Quality test for electrolytics) 
REACTANCE: 700 to 27,000 Ohms 13,000 

Ohms to 3 Megohms 

INDUCTANCE: 1.75 to 70 Henries 35 to 8,000 
Henries 

DECIBELS: - 10 to +18 +10 to +38 +30 
to -58 

ADDED FEATURE: 
The Model 670 includes a special GOOD -BAD 
scale for checking the quality of electrolytic 
condensers at a test po- 
tential of 150 Volts. 

The Model 670 comes housed 
in a rugged, crackle -fin- 
ished steel cabinet com- 
plete with test leads and 
operating instructions. Size 
4/2" x 71/4" x 3 ". 

40 
NET 

SUPERIOR'S 

new model TV 20 
20,000 o "ósiPER MULTI -METER 

and TELEVISION KILOVOLTMETER 
SPECIFICATIONS 

9 D. C. VOLTAGE RANGES: (At 20,000 ohms per Volt) 
0- 2.5/10/50 /100/250/500/1,000 /5,000/50,000 Volts 
8 A. C. VOLTAGE RANGES: (At 1,000 ohms per Volt) 
0-2.5/10/50/100/250/500/1,000/5,000 Volts 
5 D. C. CURRENT RANGES 
0 -50 Microamperes 
0- 5/50/500 Milliamperes 
0 -5 Amperes 
4 RESISTANCE RANGES: 
0- 2,000/20,000 ohms 0 -2/20 Megohms 
7 D. B. RANGES: (All D. B. ranges based on 

ODb = I Mv. into a 600 ohm line) - 4 to + 10 db + 36 to + 50 db 
+ 8 to + 22 db + 42 to + 56 db 
+ 22 to + 36 db + 48 to + 62 db 
+ 28 to + 42 db 
7 OUTPUT VOLTAGE RANGES: 
0 to 2.5/10/50/100/250 /500/1,000 Volts 

The Model TV -20 
hand -rubbed oak 
H. F. Probe. Test 
Shipping Weight 

ADDED FEATURE: 
The Model TV -20 includes an Ultra 
High Frequency Voltmeter Probe. 
A Silicon V. H. F. Diode together 
with a resistance capacity network 
provides a frequency range up to 
1,000 MEGACYCLES. When plugged 
into the Model TV -20, the V. H. 
Probe converts the unit into a Nega- 
tive Peak- Reading H. F. Voltmeter 
which will measure gain and loss 
in all circuits including, F. M. and 
T. V.; check capacity and impe- 
dance; test efficiency of all oscilla- 
tor circuits; measure band -width of 
F. M. and T. V.; etc. 

operates on self -contained batteries. Comes housed in beautiful 
cabinet complete with portable cover. Built -in High Voltage Probe. 
Leads and all operating instructions. Measures 41/2" x 101/4" x 11/2 " 
10 Ibs. 

TO ORDER TURN TO PAGE 98 FOR RUSH ORDER FORM 

GENERAL ELECTRONIC DISTRIBUTING CO. 
93 PARK PLACE DEPT. RN -10 NEW YORK 7, N. Y. 
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Superior's model CA -12 

MODEL CA -12 

5 GNAL TRACER 
THE WELL KNOWN MODEL CA -12 IS THE ONLY 
SIGNAL TRAILER IN THE LOW PRICE RANGE 

INCLUDING BOTH METER AND SPEAKER!!! 
SPECIFICATIONS 

* Comparative Intensity of the signal is read directly on the meter -quality of 
the signal is heard in the speaker. * Simple to Operate -only one connecting cable -no tuning controls. * Highly Sensitive -uses an improved vacuum -tube voltmeter circuit. * Tube and Resistor Capacity Network are built into the detector probe. 

* Built -in High Gain Amplifier- Alnico V Speaker. * Completely Portable -weighs 8 pounds- measures 51/2" x 61/2" x 9 ". 

COMES COMPLETE WITH ALL LEADS AND 
OPERATING INSTRUCTIONS 

52995 
Superior's new model TV-30 

TELEVISION SIGNAL GENERATOR 
ENABLES ALIGNMENT OF TELEVISION I. F. AND FRONT ENDS WITHOUT 

THE USE OF AN OSCILLOSCOPE! 

FEATURES Built -in modulator may be used to modulate the R. F. Frequency, also to localize 
the cause of trouble in the audio circuits of T. V. Receivers. 

Double shielding of oscillatory circuit assures stability and reduces radiation to absolute minimum. 

Provision made for external modulation by A. F. or R. F. source to provide frequency modulation. 

All I. F. frequencies and 2 to 13 channel frequencies are calibrated direct in Megacycles on the 
Vernier dial. Markers for the Video and Audio carriers within their respective channels are also 
calibrated on the dial. 
Linear calibrations throughout are achieved by the use of a Straight Line Frequency Variable Con- 
denser together with a permeability trimmed coil. 

Stability assured by cathode follower buffer tube and double shielding of component parts. 

SPECIFICATIONS Frequency Range: 4 Bands -No switching; 18 -32 Mc., 35 -65 Mc., 
54 -98 Mc., 150 -250 Mc. 

Audio Modulating Frequency: 400 cycles (Sine Wave). Attenua- 
tor: 4 position, ladder type with constant impedance control for 
fine adjustment. Tubes Used: 6C4 as Cathode follower and mod- 
ulated buffer. 6C4 as R.F. Oscillator. 6SN7 as Audio Oscillator 
and power rectifier. 
Model TV -30 comes complete with shielded co-axial lead and all 
operating instructions. Measure 6" x 7" x 9 ". Shipping Weight 
10 lbs. 

I' 
1 

1 

1 

1 

1 

GENERAL ELECTRONIC DISTRIBUTING CO. 
DEPT. RN -10, 98 PARK PLACE, NEW YORK 7, N. Y. 

GENTLEMEN: 
PLEASE RUSH THE MATERIAL LISTED BELOW: 

PRICE QUANTITY MODEL 
I 

I 

1 

I 
1 

1 

I 

1 

1 TOTAL 
I 

I 
$ (Payment in Full Enclosed) s (Deposit Enclosed -Ship Balance C.O.D.) 

I SHIP TO: 
I 
I Name 

I Address 
I 
I 
d 

City Zone State 
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What's New in Radio 
(Continued from page 94) 

rim -centered type of assembly which 
permits the cone and voice coil assem- 
bly to be replaced out in the field in 
the matter of minutes without the use 
of any special tools or jigs. 

Literature on the Model 6200 and 
other speakers in the company's line 
is available on request. 

CLIPPER -FILTER 
A device for clipping and filtering 

speech before modulation in radiotele- 
phone transmitters has been recently 
introduced by Standard Transformer 
Corporation of 3580 Elston Avenue, 
Chicago 18, Illinois. 

Known as the Stancor SA- 403 -A, 
this compact unit is applicable to al- 
most any existing or proposed AM or 
FM transmitter. 

Measuring only 13/4" x 13/4" x 478", 
the SA -403 -A requires no outboard 
wiring and is designed to plug into 

the octal socket vacated by removing 
a tube in the speech amplifier circuit. 

Bulletin 360, giving complete speci- 
fications on the new clipper -filter, is 
available on request. 

HYTRON TUBE PULLER 
Hytron Radio c Electronics Corp. 

of Salem, Massachusetts, has released 
the seventh in its series of service 
technician's shop tools. 

Developed after two years' research, 
the new tube puller is designed to 
permit the easy installation or re- 
moval of 7 -pin miniature tubes. The 
positive grip insures immediate re- 
moval of the tube while the special 
neoprene rubber resists heat. The 
puller will not harm the tube and 
adjusts automatically to varying tube 
diameters. The tube puller works by 
suction and friction on top of the 
tube. 

Distribution of the new tube puller 
is being handled by the company's 
jobbers. 

PLASTIC -METAL SCREW 
Forman Insulating Screw Corpora- 

tion of 401 Broadway, New York 13, 
New York, has developed a new fas- 
tener which is said to be comparable 
in strength and accuracy to a stand- 
ard metal screw yet has the addi- 
tional advantages of electrical insula- 

October, 1950 

tion, shock resistance, and vibration 
damping. 

Basically, the new screw consists of 
a serrated metal core which has been 
extrusion -coated with a thermoplastic 
material. The type of core and plastic 
used depends entirely on the use to 
which the screw will be put. The 
metal core runs the entire length of 
the screw and furnishes most of the 
screw strength. The plastic exterior 
gives the unit all of its extra insulat- 
ing and sealing qualities. The metal 
core carries the torque applied by the 
screwdriver. 

Stock sizes range in diameter from 
No. 8 to 1 /2" with cellulose acetate 
insulation; from No. 10 to %" with 

polyethylene; from No. 8 to s /s" with 
cellulose acetate butyrate; and from 
No. 8 to 1 /2" with ethyl cellulose in- 
sulation. 

Full details on stock and special 
items in the line are available from 
the company on request. 

REGULATED POWER SUPPLY 
Kepco Laboratories, Inc. of 149 -14 

41st Avenue, Flushing, New York, has 
announced a new Model 510 regulated 
power supply which features two com- 
pletely independent outputs. 

Features include low ripple content, 
low output impedance, fuses on input 
and output circuits, and output cur - 

(Continued on page 149) 

World' Most Versatile TV Antenna 

UNIVERSAL 
CONICAL -Y -BEAM* 

Copyright 1950 

6 SUÑÑÁ 

EFFICIENT 

ANTENNA 
N 

ANTE 

ONE PACKASE! AVAILABLE IN 

ONE OR TWO i! 

BAY MODELS 

The UNIVERSAL. features this 3 -slot element 
clamp for both driven and reflector elements - 
provides complete flexibility in element arrange- 

ment for any operating condition. 

Telrex engineers offer famous Conical -V -Beams in 
the Universal Series - the antenna with versatility, 
plus! Universal -V -Beams can be installed two ways - for standard all- channel service or modified for 
selective channel emphasis, The service man can 
"tailor" the antenna to the location right on the job - one antenna, in one complete package for highest 
possible performance under all local conditions. For 
fast installation and complete customer satisfac- 
tion, specify the new Universal by Telrex! See your 
distributor or write direct for information, now! 

ALL ELEMENTS OF LASTING, SOLID DURAL ROD 

MODEL U2X -TV (Single Bay) ............ List 
MODEL U4X -TV (Two -Bay, Stacked )..,. ». »,.....,._,...21.i(! List 

IIEGISTERED Patents Pending g 

ASSEMBLES 
AS STANDARD 

CONICAL -V -BEAM 
FOR BEST ALL CHANNEL 

RECEPTION 

CAN BE USED AS MODI- 
FIED CONICAL -V -BEAM 

HAVING 3 FINGERS 

CENTER ELEMENTS MAY 
BE CUT TO ANY RECOM- 

MENDED LENGTH FOR 
INDIVIDUAL CHANNEL 

EMPHASIS \ Be sure its a "CONICAL -V- BEAM" 
o -Look for the TELREX' Trademark 

CONICAL - V - BEAMS* 

AMERICA'S 
STANDARD OF 
COMPARISON 

THE SKILL 

TO DESIGN 

THE FACILITIES 
TO PRODUCE 

THE ABILITY 
TO DELIVER 

99 

www.americanradiohistory.com

www.americanradiohistory.com


STA \IARDS ONT1IOL 

Key To Quality 
Tabe Production 

Miss Norene Evans checks an Eimac 750T to determine the amount 
of vibration the tube elements will withstand before shorting. 

Unique test console provides performance 
data on over 50 different types of tubes. 

-74ITEL-McCullough, Inc., makers 
of Eimac tubes, maintains the 
quality of its products by exten- 

sive testing of random samples of a 
fixed percentage of all tubes made in 
addition to the customary production 
test procedures. 

The findings of the standards con- 
trol department and the statistics 

Eimac 25T's undergoing life test as Miss 

Two Eimac 750TL's undergoing life testing procedure. 

they compile have appreciable bearing 
on the manufacturing techniques em- 
ployed and the recommended electri- 
cal ratings for tubes. Tests performed 
cover all phases of the tube's electrical 
characteristics as well as life expect- 
ancy and their ability to withstand 
mechanical stresses. 

One of the instruments that this 

Helen Hulshoff checks meter readings. 

100 

special laboratory employs is the test 
console shown on the front cover. It 
was designed and built by Eimac en- 
gineers to be not only versatile in the 
number of tube types it can test but 
also in the variety of tests it can per- 
form. At present it is used to analyze 
over 50 Eimac tube types at any plate 
voltage up to 35 kv. As normally used, 
it requires from 3 to 10 minutes to 
complete a determination. Direct 
readings can be made of gas current, 
d.c. grid current, primary emission of 
the control grid, primary emission of 
the screen grid, mu, cathode emission, 
filament current, and plate, grid, and 
filament temperatures. Meter ac- 
curacy is checked weekly and is main- 
tained to a 1% tolerance. 

Other instruments subject tubes to 
tests indicating the maximum vibra- 
tion they can withstand, the amount 
of torque the terminals will withstand, 
dimensional tolerances, and interelec- 
trode capacitances. 

The standards control department 
also maintains life test racks where 
tubes are run to destruction under 
conditions simulating field use. Pres- 
ent accumulated data on a tube such 
as the 4 -125A represents over a mil- 
lion hours of life testing and provides 
a wealth of needed engineering data. 
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Aim Your Electronics Career HIGH! 

r 

1 

i11 

Whether You're in the Armed Services or in Industry, 

CREI Technical Training Qualifies You for More 

Interesting Jobs AT BETTER PAY! 

Electronics gives rockets "brains" to make scientific observations, gives 
airplanes "eyes" and "ears" to navigate, gives explosives target directions. 
The man who knows electronics is sure of an interesting, well -paid career 
whether he's in the Armed Services or in essential industry. If you want 
the technical training that pays off quickly with a lifetime career, make an 
immediate decision to start at CREI at once. 

VAST FACILITIES. At CREI you 
work with the latest equipment in 
quarter -million dollar buildings with 
over 120,000 square feet of fully 
equipped class rooms, modern tele- 
vision and radio broadcasting studios, 
transmitters, control rooms, and ex- 
perimental laboratories. Here you 
are grounded in the fundamentals 
required for development work in 
guided missiles, television, and all 
the other important fields of com- 
munications and electronics. 

E-- 
Rocket Ready for Launching into 

Space. 45 -foot "Viking" carries 
scientific instruments above 
earth's atmosphere for research 
in cosmic rays, atmospheric com- 
position, radio propagation. 
Speed attained exceeds 31/ times 
that of sound. 

Official National Military 
Establishment Photo. 

Ilclubcr. I950 

CAPITOL RADIO 
ENGINEERING INSTITUTE 
An accredited technical institute 

founded in 1927. 

16th Street and Park Road, N. W., 
Dept. 1310B Washington 10, D. C. 

UNLIMITED SCOPE. As a CREI 
graduate dozens of career opportuni- 
ties in industry and in the Services 
are within your grasp. Every branch 
of electronics- engineering, research, 
and operational -has its own group 
of successful CREI graduates. Our 
experience in training thousands of 
men for the Army, Navy and Coast 
Guard in World War II, coupled 
with our background as a pioneer in 

technical education and our close 
connections with industry, assure you 
of nothing but the best in technical 
preparation. 

NO DELAY IN CLASSES. New 
classes start twice a month. Due to 
the unique, personalized method of 
instruction you establish your own 
speed of progress, advancing to new 
work as soon as you master a subject, 
not retarded by slower students. 
Aim your career high! Get started 
in electronics at once via CREI! 

RESIDENCE SCHOOL 
APPROVED FOR VETERANS 

High level home study training also 
available for professional radio men. 

MAIL THIS COUPON AT ONCE 

FOR FREE CATALOG 

Please send FREE Residence School Catalog 

Name 

Street 

City Zone State 

Veteran Non -Veteran Age 
Send details about Home Study Courses 
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 ` rir o'íi`et ' .. - ,. - , A message to 

Music Lovers 

and Record Playing 

Enthusiasts! 
p focus 

our rec- 

. with 
PICKUP ARM -MODEL 190 

Bring your recorded music into shay 

and enjoy concert hall realism ... y 

ord player will do this when equipped 

Pickering high quality audio components. 

Your records, (LP's or Standard) need not produce 

fuzzy, noisy, distorted music. Inherent in their sound 

grooves is fine musical realism of concert hall quality 
that can be recreated without distortion or extrane- 
ous noises. Al! that is required is a record player 
equipped with fine audio components: pick -up, arm, 

compensator, preamplifier, etc. Such components by 

Pickering are the choice of engineers, leading record 

critics, music lovers and specialists in the production 
of custom record playing systems. 

For the utmost in quality specify 
Pickering Audio Components! 

Pickering High Fidelity Components are available 
through leading jobbers and distributors everywhere 
...detailed literature will be sent upon request. 

PREAMPLIFIER 
MODEL 23011 

RECORD COMPENSATOR 

MODEL 132E 

EC Pickering 8 Company, Inc. 

CARTRIDGES 

SERIES 120, 

140 and 150 

LOUDSPEAKER 
MODEL 180L 

Oceanside, L. I.. N. Y. 

The BROOK 
All Triode High Quality 

AUDIO AMPLIFIERS 
bring into your home 

M UsaC AS iris MOP 

fllodel 10C3 -30 watts Yodel 
12A3 -10 watts 

Write Today for FREE Booklet, 
"BETTER LISTENING ", 

Technical Bulletin and 
detailed Distortion Analysis. 

The full volume of a symphony in your 
home with all its brilliance.. or reduced 
to a whisper.. still keeping its natural tone. 
Extreme low volume without loss of quality. 
Reduction of listening fatigue. 
Distortion and intermodulation at a new low. 
Separate controls stepped for bass and treble. 

BROOK ELECTRONICS, Inc. 
Dept. RJ -O 34 DeHart Place Elizabeth, N. J. 
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Mae's Service Shop 
(Continued from page 71) 

chuck is soldered to a phone -tip jack, 
this jack can be slipped over the end 
of the test prod and so will convert it 
to whatever type of lead you need. 
These 'terminations' take up lots less 
space than do complete and separate 
test leads and serve the purpose just 
as well." 

"Is that all we have to do ?" 
"Oh no; we are just getting started. 

I also want you to put a separate line - 
switch and pilot lamp on our tube 
checker. That present arrangement 
of having the line- switch on the 'Line 
Volts Adjust' control is not so hot. I 
have already had to replace two of 
those controls that had the wire ele- 
ments worn out by the wear produced 
in turning the thing off and on. Putting 
in a separate switch will get away 
from this; and, while you are at it, 
you may as well put in a red -jeweled 
pilot lamp so we won't leave the tester 
on when we are not using it. There 
is plenty of room." 

"And may I be so bold as to ask 
what you are going to be doing while 
I am slaving away on these projects ?" 

"You may," Mac said with a grin. 
"I am going to check and recalibrate 
our test oscillators. After those hot 
humid summer days, they are bound 
to be off a trifle; but if I correct them 
now, at the beginning of October, they 
should be all right all during the win- 
ter. I want to make sure that when 
our test oscillator pointer says '456 
kc.' it is 456 kc." 

"Is that so important? I don't think 
you would see much difference in 
tracking if the i.f. were off four or 
five kc." 

"The difference in tracking is not 
the whole story. It is important that 
the i.f.'s be right on the nose. Broad- 
cast stations are placed on the even 
ten kilocycle frequencies. The i.f. fre- 
quencies are seldom divisible by ten. 
This is no accident. If, by error, we 
should set up the i.f.'s on 450 kc., two 
strong broadcast stations 450 kc. apart 
could mix right in the input circuit 
and both ride on through the i.f. chan- 
nel; but if our i.f. was properly set on 
456 kc., this could not happen, for no 
two broadcast stations are ever 456 
kc. apart. What is more, setting the 
i.f.'s off their correct frequency by 
only a couple of kilocycles will often 
put á disagreeable 'birdie' on a par- 
ticular station." 

"How are you going to do this re- 
calibrating ?" 

"If the frequency is not too far off, 
I intend simply to make a correction 
note and paste it on the generator. 
For example, it may say, 'Set pointer 
to 454 to get 456 kc.' I prefer doing 
this to disturbing the insides of the 
instrument, and I know by experience 
that the oscillator may drift enough 
by spring so that the dial reading will 
again be correct. Of course, if any 
major discrepancy is found, I'll re- 
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1000 KC crystal LP cut $3.95 
3" scope shield 1.29 
2 speed dial drive for ,,%" shaft ratios 5:1 1 to 1 .39 
ATC 100 mild air trimmer screwdriver shaft .29 
-10 +5 Weston modulation meter %Veston 301 8.95 
J37 key .69 
500 watt 12.5 ohm power rheostat 3.49 

TUBES!! 
0:13 : \'117.-. 51.29 
01i3/71190 1.29 
0C3/70105 1.05 
0133/V11150 .89 
1023 . . 2.95 
11123 .. 8.75 
10^_4 4.95 

1 D7 . 2Ç.5Ú 
11129 ... 2.75 
11132 . 1.79 
11136 ... 24.96 
11138 .. 32.50 
1 X^_ 1 Xta1 79 
1N21A Xtal 1.89 
1N218 Xtal 3.25 
1X22 Mal 1.35 
1X23 Xlal 1.25 
1X23A Xta1 1.75 
1X2311 Xtal 3.95 
1X27 1.69 
1X34 
1N:14A 
11'23 .. 3.49 
11'24 .. .79 
1P36 .. 2.69 
1021 .. 3.79 
2:\Pl .. 4.95 
2C^1/RK33 4.35 
2C22/7193 .19 
2C25A .25 
C 234/RK34 .39 

2C39 . 24.50 
2C40 .. 2.75 
2C43 .. 14.95 
2C44 
2C46 .. 7.50 
2('51 .. 5.75 
2021 .. 1.25 
2t:22 .. 1.19 
21:24 . . 4.69 iñ 

2.29 
2J21A .. 9.95 
2.122 .. 8.45 .. 6.50 

10.95 .. 39.50 
8.49 

12.95 
39.50 
39.50 
97.50 
12.75 .. 9.95 
19.95 
24.50 
49.50 

. 15.75 .. 39.50 

2.126 
2.127 
2.130 
2.131 
2.132 
2 .133 
2.134 
2336 
2337 
2./38 
2.139 
2.140 
2.146 
2.148 
2340 

21548 . 22.95 
2.155 .. 89.50 

49.50 . 49.50 
.. 19.75 

24.95 
24.50 

_A? 
2K25 
2K28 
'E^9 i:\P 1 

11122T'1:1C 2.39 iil :i 1'12: 4.85 
IIr51 . 

2.89 
1,95 

11125 . . 4.65 
]1126 ,. 3.95 

1127 
11128 
'Inri 
IC__ 
923 

.. 1.95 
7.95 

,, 2.59 
.. 59.50 

6.95 

RHSz 
S P E C I A L S O F THE MONTH 

50 mmfd 5 KV (:l: vacuum condenser $1.19 
2v, 6v, 12v vibrators ally type .98 
Rotary switch CE Mycalex, 2 deck SI'3T .39 
1 mfd 5000v oil condenser Micamold 2.98 
2 mfd 3000v oil condenser AerovoY 3.25 
3 mfd 4000v oil condenser Micamold 3.95 
24 mfd 1500v DC 3KV flash. Excellent for speed 

lamp 3.95 

BRAND NEW! STANDARD BRANDS! NO SECONDS! COMPARE! TUB S!! 
3C31 /CID $3.49 
3C45 ... 12.75 
3CPl . 1.39 acri-S 1.. 2.25 
3DPl ... 3.10 
3DP1A . 3.95 
IDP1-82A, 4.75 
3112IA .. 1.98 
t1:29 ... 12.95 
1FP7 ... 1.65 
:GPI ... 4.75 
111r7 . . . 2.89 
1-fi 5A . . 14.21 
1-125A .. 26.95 
1-250A .. 29.95 

4AP1O .. 4.95 
41122/F.I. 511 9.95 
41124/1:I.3C 5.95 
41125/OCF. 7.50 
411211/2000 4.95 
41128 ... 2.95 
411:12 . 9.95 
4C27/CVO2 49.50 
4C35 , 27.50 
413:2 ... 9.95 
41)32 . 12.95 
4E27/257B 

17.95 
5APl 3.69 
5 \P4 , 3.69 
5111.1. . 2.29 
SilPd . 2.39 
5C1' I . 2.95 
5('l'7 3.49 
5C22 49.55 
51)^_t . 24.50 
51't'7 . 1.19 
5G1'I 4.95 
5.11'1 . 24.45 
5.1P2 8.95 
511'4 . 24.45 
5323 . 12.95 
5I2!) . 12.95 
5330 . 49.50 
511'1 . 11.95 

NPL 2.49 
6C:1 . . 22.50 
0.F4 . . 5.79 
I;.It . 4.95 
7111'7- . 4.49 
9GP7 . 8.95 
9.1P1 . 5.95 
01.P1 . 19.95 
9I.P7 . 3.49 
1011P4 . 18.95 
7111'4 . 17.95 
10 .25 
120P7 . 12.25 
12311.7 . 12.75 
1211P7 . 12.75 
121.1'4 . 22.50 
151: .. . 1.19 
1513 .49 
16AP4 . 42.50 
16CP4 . 42.50 
19T8 1.29 
23114 .45 
^RD7 . .39 
30 SPEC.. .39 
3 5TG . 4.95 
45 SPEC.. .25 
534 5.95 
7571. 5.95 
10011 .89 
I 0071 8.95 
1_1A 2.65 
203A 5.95 
204A . 49.50 
211 .39 E 212 . 49.50 
215.1 .19 

217C.... 56.75 
227A/5C27 2.49 
249C ... 2.95 
25013 . 5.95 

_2 50TH .. 18.95 
250TL ,. 18.95 
2744 5.50 
27413 .. 1.95 
276A .. 6.95 
293A .. 2.98 
294A .. 3.95 
30011 9.95 
304TH .. 3.65 
304TL .. 2.95 
305A 24.95 
107A/RK75 6.95 
310A ... 6.95 
1164 65 
323A/13 24.50 
327A/5C37 2.49 
328A . 12.95 
331A . 12.95 

35ñB 
16SAS 
371A 
1716 
388A 
303A 
394A 
417A 
434A 
446A 
44613 
450TH 
4 50TL 
529 
562 
575A 
701A 
702A 
703A 
704A 
705A 
706BY 
706CY 
706E7 
706GY 
70711 . 

708A . 

710A/8011 .85 
713A 
714AY 
715A 
71513 
71SC 
717A 
72^AA 
723A 
-23A/0 
7240 
725A 
726A 
726B 
7^6C 
730A 
'50TL 
9Ó0 
801A 
802 
803 
804 
805 
806 
807 
808 
809 
810 

1.75 
2.39 

.59 
. .65 

1.75 
. 5.95 
. 3.95 
. 8.95 

2.95 
1.25 
1.79 

39.50 
, 44.50 

9.75 
1.39 

97.50 
11.95 
2.95 
2.69 
2.39 

. 1.05 

. .89 
24.95 
16.95 
42.50 

. 42.50 
14.95 
3.59 

.79 
. 3.52 

6.49 
6.85 

. 24.50 
.69 

2.25 
2.95 
6.75 

12.95 
. 2.95 

. 6.45 
. 4.95 
. 29.50 

49.50 
. 8.95 

79.50 
1.69 

.25 
. 4.10 
. 3.10 
. 9.95 
. 3.49 .. 29.95 

1.98 
1.95 
2.25 

. 9.95 

All 
812 
ß12H 
814 
814 
815 
816 
826 
828 
829 
8290 
8120 
832 
832A 
8 IIA 
8 174 
817 
811 
813 
815 
845 8!1 
851 
852 
80 
801 
804 

SOGA .. 
51111.112 . 
5690 .. 
872A .. 
87.1 .. 
576 .. 
S78 .. 
884 . 

885 .. 
'102 .. 
905 . .. 908 .. 
918 .. 
919 .. 
923 .. 
027 
930 .. 
931A 

5á .. 
956 .. 
957 , 

958 .. 
059 
'391/NE16 

1 (113 
1014 
10,16 
10,19 
1022 
1h2 
10,26. 

3 

1J;26 
11120 
10.30 
1631 
1033 I 03 
1634 
1636 
1638 
1644 
1054 
1865 
1851 
1960 
1061 
2050 
2051 
8005 
8011 
8012 
8013 

$2.49 
2.85 
6.90 
8.95 
2.25 
2.25 
1.19 
.98 

12.75 
7.45 

12.95 
3.95 
4.95 
7.95 

37.50 
1.25 
1.35 
2.35 
.33 
.27 

3.75 
29.50 
13.95 

6.25 
6.95 

10.95 
.29 

1.45 
1.15 
1.15 

26.50 
1.25 

.89 

.35 
1.69 
1.49 
1.39 
5.95 
2.59 
7.95 
1.49 
1.95 
.72 

1.09 
.89 

3.59 
.29 
.35 
.35 
.35 
.35 
.49 
.32 

1.98 
1.25 
1.95 

.75 

.29 
1.49 
1.25 

.35 

.35 

.25 

.98 
.85 
.79 
.69 
.75 

3.25 
.65 
.98 

2.39 
1.25 
.89 
.79 

4.99 
1.25 
.65 

5.95 
1.75 
3.95 
2.95 

S011 .524.50 
8020 . .89 
8025 . 5.95 
9001 . .85 
01102 . .65 
9011:1 . .85 
911114 .45 
9005 . 2.35 
9006 . .29 
CIJA . 9.95 
C513 . . 9.95 
CaA . . 7.95 
C6J 4.45 
C1OOD . 1.49 
CKSO2AC. 2.95 
CK5O3AX. 2.95 
('K5(15AX. 2.25 
(' K 506AC. 2.25 
(1\5O7AX, 2.25 
(1\ 512AX. 2.25 
('K.517AX. 8.45 
('K100 5 . .35 
('K 1006 . .95 
E1148 . .35 
i'F50 . .69 
F123A . 8.75 
FI27A . 22.50 
Fl 28A . 89.50 
F606 . . 37.60 
1060 79.50 
1,862A .397.50 

3.95 
13 27A . 8.75 
13 :1: . . 7.95 

. 12.95 

. 3.29 

. 8.95 

. 29.50 
13- 81A 

1OS 
172 

l'1 1 4 i: 8.95 
13-4:14:1 . 2.69 
Fr 15 . .89 
F0502A . 1.85 
GP' . 97.50 
01592 . 14.95 
1IF125 . 14.95 
111:300 . 19.95 
1171140 . .79 
111"115 .79 
IIY0,15 .29 
KC4 . 37.50 
K1:1110 . 6.95 
\11.101 . 49.50 
1311.21 

. 9.95 RK2l 
111.25 . . 4.19 
111::43 . .24 
111:14 . . .39 
ItK48A . 14.95 
111(59 1.49 
11165 . . 24.50 
11K72 . . .59 
RK7A . .59 
11X21A . 2.39 
RX120 . 8.95 
7701-1 . . 6.95 
VR78 . . .29 
VR91 . . 1.10 
l'1192 .69 
1"l'127A . 3.95 
VT158 . 14.95 
Y112n . . 2.95 
VU111 . .49 
WL4G8 . 5.95 
WL530 . 12.75 
WL531 . 1.75 
WL532 . 1.89 
WL578 . .89 
WL616 . 37.50 
WL619 . 18.95 
WI.677 . 34.50 
\V1.681 . 22.50 

OA^ 
0A46 
002 
0Z4 
OlA 
1A3 
1A4P 
1A5GT 
1A6 
1A7GT 
1AB5 
1B3/801G 
1B5/25S 
18767 
IC5GT 
1C70 
1D5GP 
107G 
1D8GT 
1E5GT 
1F.7G 
1F4 
1F50 
1G4GT 
IG6GT 
1040 
105117 
IHBGT 
1J6GT 
IL4 
1LA4 
1I.AG 
I1.ß4 
1LC5 
1LCG 
1LD5 
1LE3 
11,05 
1I.Ha 
11,X5 
1N5GT 
IPSGT 
105GT 
1R4 

154 
185 

1T5GT 
1U4 

2Á3 
2A4G 
2A5 
2A6 
2A7 
207 
2730 
2X2 
2X2A 
3A4 
3A5 
3A8 
3137/1291 
3D8/129L 
3LF4 
3Q4 
30507 
3S4 
3V4 
50401 
5T4 
5U4G 
5740 
59/4 
5X4G 
SY3GT 
51'4G 
523 

F 
CC 

O 
X 
vl 

Wa 

1- 

z 
> 
W 0 
W 

V 
C pt 

41,3 
UZ 
~ J 
seQ 
U> 
W W 
XC f,a 
0 
Z4 

0 

Ud 

13° 
W W m 

W 
Q3 
Zut 
Om 
F 
et Z~ 
W 

W 4 
cc 
C 

U 

X 
h 
O 
I- 

0 

524 
GAI 
GA4LA 
6A6 
6A7 
GAS 
6AB7 
OAC5GT 
6AC7 
6AD7G 
6AEGG 
6AF6G 
GAGS 
GAG7 
GANG 
0A35 
OAKS 
6ÁK6 
GALS 
GAQI 
6AQ6 
OARS 
6476 
64126 
6AVO 
684G 
01306 
6137 
688G 
OBA6 
03E6 
6BF6 
68G00 
6ßH6 
6C4ß 
GCS 

6C8G 

6086 
6E5 
6F5 
6FOCT 
6F7 
6F8G 
07(17 
GNG, 
611677 
6.11 
G.1 SGT 
636 
6J7 
6J7GT 
0K5GT 
6K1CGT 
6117 
618 
OLEG 

61.60 

6L7 
CA 

61.70 67 
6Q7 
6127 
6576 
6S8GT 
OSA7 
6SC7 
6SD7GT 
6SF55 
6SF5GT 
65F7 
6507 
6SH7 
6537 
65E7 
6SL7GT 

66sX7GP AIj7 
cAI17(:'l' 
GS.ti ('i l'7 7 
IiAI'7G'I'Y C u,\"7 
6T8G X 
6050 VI 
fU0(:'C W 6G7c 1a 6VG 
6\'IìGT 
Gwa 
6w'7G u (iXt 6T 
61X5'70 

(; 

fY7G izo 
IiZYSG 
7A4/xXL IUuU 

C pr 
-1 IL 
4 ul 
1J Z f J 
se Q 
t) 
W lu 
IC4 
1-a 
0 á 
<a 
> 
Ui 

Ñ 
C W tn. 
W J 

4 
J3 
2 
-co 
1- 
< 1- 
Z 
f,W 

C 
4 

cc 

us 
U 

X 

O F 
7 
0 

7A.5. 

7á7 
748 
7AG7 
7114 
78.5r 
786 
7B7 
7C4 
7C5 
7C6 
7C7 
7E5 
77:6 
77:7 
7F7 
7117 
7K7 
71.7 
7X7 
707 
7117 
-87 
777 
7\V7 
7X7 
71'4 
724 
12A 
12.413 
12A7 
12A8CT 
12AII7GT 
12AL5 
1 AT6 
1_AT7 
12406 
I 2AU7 
12476 
12BA6 
123E0 
12C8 
I 2F5GT 
12116 
12J5GT 
12J7GT 
12K7GT 
12K8 
12Q7 
12SA7CT 
1^_SC7 
128E5 
128E7 
1^_8(17 
125117 

_,X7 
2sii7 
^Z3 
4A4 
447 
-166 
4F7 
-1F8 
-1117 
-1.I7 

4Q7 
1117 

^4A 
25I.ffGT 
25Z5 
232aGT 
26 

28D7 

32 
3^_L7GT 
3:i 
35/51 
3545 
35B5 
35C5 
351.0GT 
35W4 
351'4 
3523 
3524 
3525 
36 
37 

3Ú/44 
41 
42 
43 

45Z3 
45 
4525 

47 
48 
49 
OA5 

5085. 
50CS 
501fiGT 
5016 
53 
56 
57 
.58 5 
7oL7 
71A 
75 

78 
80 
83 
83V 
84/6Z1 
85 
801 
1171.7'M7 
117X7 
1171.7 
1 1 7'/.:1 
11720 

Input 
O -20V AC 
Typo NO. 

SELENIUM RECTIFIERS 
FULL WAVE BRIDGE TYPE 

Current 

Output 
0.14.5V DC 

Price 
2001 1.2 Amps 5 2.49 
20E1 2.4 Amps 3.49 
20F1 6.4 Amps 4.95 
20E1 13.0 Amps 8.95 
21131 17.5 AMP S 11.95 
2012 26.0 Amps 17.95 
21113 39.0 Amps 24.95 
20E4 52.0 Amps 29.95 
20E5 65.0 Amps 35.95 
0.40V AC Current 0 34v DC 
10131 .6 Amps 5 2.95 
.101:1 1.2 Ami 3.89 
40F1 3.2 Amps 5.25 
41111 6.0 Amps 9.95 
41131 9.0 Amps 12.95 
4012 12.0 Ampo 18.95 
1032 18.0 Amps. 22.45 
a OK4 24.0 Amps 32.50 
40K5 30.0 Amps 34.95 
4034 36.0 Amps 39.50 
0420v AC Current 04002 DC 
4ODlA .6 Ampo 5 7.85 
40E1A .. 1.2 Amps 10.76 
4OFIA ... 3.2 Amps 16.65 
4011 A ... ..... 6.0 Amps. 24.75 
40J1A 9.0 Amps 32.95 

CENTER TAPPED RECTIFIERS 
Single Phase Full Wave Bridge 

10.0.10v AC Current 0.82 DC 
10111 1.2 Amps 5 1.89 
10E1 2.4 Amps 2.25 
10E1 6.4 Amps 3.87 
1011 12.0 Amps 4.95 
1031 16.0 Amps 7.95 
1012 24.0 Amps 10.75 
1013 36.0 Amps 14,75 
10114 48.0 Amps. 17.75 
1015 00.0 Amps 19.95 
10K6 72.0 Amps 25.57 ]0K7 84.0 Amps 27.95 
10.16 116.0 Ampo 32.50 
lOK10 120.0 Amps 42.50 
Let us bid on your special selenium rectifier wants in 

any quantity 

TRANSFORMERS-115V 60 CY 
HI-VOLTAGE INSULATION 

6250v or 3850v or 2600v @ .056 arms 513.95 
2700v 2 MA: 6.3v @ .6A; 2.5v @ 1.75uA 4.95 
2500v e 15 MA 3.49 
1600v @ 4 MA; 350-0-350v @ 150 MA; 6.3v 

@ 9A 4.45 
1540v @ 5 MA: 340-0340v @ 300 DIA 4.35 
1120.0.1120v @ 500 MA; I2v CT 14A; 2.5v 30 1P `; 17v @ 2.5A; 32v @ _ MA; 115/ 

36.95 
925v @ 10 MA-5 5.0.5^5v @ GO DIA' 2X5v 

@ 
ÌÁ: 

6.3v CT @ 3.6A; 6.3v @ 21; 6.3v 
5.55 

700-0.700v 01 300 MA 7.55 
500.0.500v @ 175 MA 4.55 
430-0-4A 30v @ 340 MA; 6.3v CT @ 6.3A; 5v 

4.85 
455-0-425v @ 75 MA; 6.3v @ 1.5A: 5v @ 3A 3.65 
415.0.415v @ GO MA; 5v CT @ 2A; 115/230 

Duel PIA 4.97 
405-0-405v @ 150 MA; 6.3v CT @ 21/2A; :rv 

@ 3A; 2.5v CT @ u 4.35 
00.315.Ó.100.315v @ 200 MA; 286.3v @ 9A; 

5v @ 3A: 2.5v 2A 5.35 
500 385.0.385v R? 200 MA; 3x6.3v @ .6A; 5v 

@ 
@ 3A; 2.5v ^A....... . . 4.75 

32.5-0-325v @ 12 NIA; 2r5-0-255v @ 240 DIA. 4.25 
300.0.300v @ 5 NIA; 6.3v @ 2.5A; 6.3v @ 

IA: 2x5v P _A 3.25 
80.0.80v @ 225 NIA: 5v ^A; 5v @ 4A 2.97 
0.17.4/21.6/25.8v @ 400 DIA; 6.4v @ .5A; 

2.6v CT @ 2.5A Pri 115/230 3.85 
18 or 36v @ 15A..58.75 13.5v CT @ 3.25A 2.17 
12.6v CT @ 10A: Ily CT @ 6.5A 6.35 
3x10.3v CT @ 7A..56.95 6.3v @ IA .77 
6.5v @ 12A; 6.3v 01 2A: 115v @ .lA 3.50 
0.4v @ 10A' 6.3v 

@ . 5v @ 8A; n.5v @6A 0 ^ 1.75A .17 
0.3v @ IA; .6v 4) _A..52.29 4-0-4v @ IA .87 
6.3v CT @ 3.5A: 202. CT @ 3A 2.97 
5v CT @ 20A: 10 EV INS 8.95 
.6v @ 15A I117S 1.47 

TRANSFORMERS -220v 60 Cye__ 
515.5.0 -512.5 @ 427 MA 5 5.35 
3x 5v @ 6A: 4v @ 5A 2.95 
3x6.3v CT @ 3A: 6.3v CT @ 1.6A........ 2.95 
10v CT 6.5A; 6.3V CT @ 2.54; 6.3v CT 

@ Step Up/Down 
220/440 n110/220, 500 halt 10.95 

Step Up /Down 110/220. 220/.140 600 watt.. 14.95 

EQUIPMENT SPECIALS 
APN -1 Altimeter Xeeiver Like New 
ATR Inverter 12v DC in 110v AC Out 125 vV 

Int. 100 5v Cont. New 
AN /CRW -2 UHF Receiver New 
BC357 Beacon Receiver Good 
ßC433 Receiver Good 
BC458 Modulator Good 
BC434A Control Box /ßC433 Used 
BC458 Transmitter New 
BC802A Control Box /SCR52^_ Used 
BC778 Gibson Girl Good 
BC958 -121 Xmitter 100 -156 MC New 
BC1016 Tape Recorder New 
BCI206A Beacon Receiver Good 
CFI Navy Unit w /200KC Crystal New 
DM 19 Dynamotor 12v DC In 500v 200 NIA 

Cont. Out Good 4.95 
EES Foundation Unit Good 4.95 
11MX26C Compass Receiver Good 24.95 
11110 Dynamic Chest Mike New 3.95 
PE94 Dynamotor /SCR522 Good 1.98 
PE97A Vibrator Power Supply New 6.95 
PE104 Vibrator Supply Excellent 24.95 
R89 /ARN5 Receiver New 9.95 
R89 /ARN5 Receiver Less Tubes, Covers Good 4.95 
5013518 Altimeter Complete New 39.95 
117 Carbon Mike New 1.98 Used 1.29 
TU25 Tuning Unit /BC223 New 1.79 

$ 7.95 

14.95 
5.95 
3.4$ 

24.94 
1.98 
1.95 
8.95 

.39 
3.95 

39.50 
459.50 

4.95 
14.95 

FILTER CHOKES HI V INS 
.025 HY @ 1.36A.$1.98 
.05 HY @ 1?A.... 7.95 
.065 HY @ .5A.. 2.49 
.1 HY @ 5A 6.95 

HY 175 MA 3.49 
3 HY (3 50 MA .39 
3/30 HY @ - 0 MA 3.65 
5 

NY 350 DIA 
MA/.2 

2.39 
5.3 HY @ 775 MA 9.95 
10 HY @ 55 DIA .89 
10 HT @ 0 MA 1.49 

RADIO HAM SHACK Inc. 
189 GREENWICH STREET . NEW YORK, N. Y. 
ot'I011er, 1959 

10 HY (d 200 NIA .52.15 
10/20 HY @ 85 MA 1.49 
13 liY @ 130 MA. 1.55 
13 HY @ 250 31A. 2.95 
14/3.5 

0 MA @ 
40/ 

6.95 
15 HY O. 25 MA.. .59 
15 HY @ 70 MA.. 1.15 
26.5 HY 125 NIA.. 1.98 
200 HY P O MA. 2.95 
325 HY @ MA.. 2.95 
600 HY @ 1 DIA.. 2.95 

PHONE DIGBY 9.0347 
WRITE FOR QUANTITY PRICES 
Prices subject to change 

order 
without notice. 

F.O.B. 
deposit [ required. All merchandise 

0 a0 
guaran- 

teed. teed. 
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Veev- 
TROUBLEPROOF 

TELEVISION 
THE 630 TV WILL WORK 

WHERE OTHERS FAIL! 
Own fhe Television Set preferred by more Radio 
and Television Engineers than any other TV set 
ever made! THE ADVANCED CLASSIC 630 TV 
CHASSIS. 

With the latest 1950 improvements the 630 TV 
will out -perform all other makes in every way. 
The 30 plus tube circuit should not be compared 
to the cheaply designed 24 tube sets now being 
sold under standard brand names. 

Greater Brilliance - 

Assured by the new 14 -16 KV power supply. 
Flicker -Free Reception 

Assured by the new Keyed AGC circuit -no 
fading or tearing of the picture due to airplanes, 
noise, or other interference. 

Greater Sensitivity 
Assured by the new Standard Tuner, which has 

a pentode RF amplifier and acts like a built -in 
High Gain Television Booster on all channels! 
The advanced 630 chassis will operate where 
most other sets fail, giving good performance in 
fringe Areas, and in noisy or weak locations. 

Larger -Clearer Pictures -for 16" or 19" 
tubes 

Assured by advanced circuits. Sufficient drive 
is available to easily accommodate a 19" tube. 

Trouble -Free Performance 
Assured by use of the finest materials such as 

molded condensers, overrated resistors, RCA de- 
signed coils and transformers, etc. 

RMA Guarantee 
Free replacement of defective parts or tubes 

within 90 day period. Picture tube guaranteed 
fully for an entire year at no extra charge! 
PRICE 
LESS PICTURE TUBE $ 1 59.50 
EXTRA CLEAR PICTURE TUBES 

Standard Brands 
ONE YEAR GUARANTEE 

121/2" (Black 
or 

I6" Rec- 39.95 or White)... $2 00 tangular (Blk ) $ 
Glass 14" Rec- ^^ Glass 19" 
tangular (Blk.) Round (Black) 69.50 
Glass 16" Glass 16" 
Round (Black) 39.95 Round (White) 36.50 

TELEVISION CABINETS 
16" Table Model Cabinet 

A gorgeous table model cabinet for the aver- 
age size living room. Outside dimensions 233/4" 
Wide x 24" High x 24" Deep. 16" Table Model 
Cabinet, $39.95 Walnut or Mahogany 

16" Economy Consolefte Cabinet 
An exceptional buy in a consolette cabinet 

made of fine veneers to house the 630 TV chassis, 
tube and speaker. Outside dimensions $39.95 nr 
are 39" High x 24" Wide x 223/4" Deep. 

DeLux Full Door Console 
Gracefully designed to be one of the beauty 

spots of your home. Doors swing open to view 
television. Exquisitely finished. Outside dimen- 
sions 261/4" Wide x 41" High x 25" Deep. 16" 
DeLux Full Door Console, $74.95 Walnut or Mahogany 

Exotic Chinese Console 
The distinctive beauty of the Chinese design 

cabinet makes it one of the most charming of 
our entire stock. The full doors conceal the TV 
set and controls. Outside dimensions 41" High x 
261/4" Wide x 25" Deep. 16" Exotic Chinese 
Console, 
Walnut, Mahogany or Ebony 

Protective Glass window 
for any above cabinets 

$112.50 

$2.25 
SPECIAL!! 

THE NEW DOUBLE V TV ANTENNA 
Price -Only $4.95 Less Mast 

5 Ft. Sectional Mast 75c 

All Merchandise Subject to Prior Sale. All Prices 
Subject to Change without Notice. 

WRITE FOR COMPLETE CATALOG N -I0 

EDLIE ELECTRONICS INC. 
154 Greenwich St. New York 6, New York 
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calibrate the whole thing in accord- 
ance with the information given in the 
instruction manual." 

"Where are you going to get your 
frequency standards ?" 

"Silly boy!" Mac chided. "I'll use 
the broadcast stations and WWV, of 
course. For the low frequencies, har- 
monics that fall in the broadcast band 
can be used. For example, I can lo- 
cate 455 kc. very exactly by making 
the second harmonic of this frequency 
zero beat with the carrier of the 
broadcast station on 910 kc. For 
higher frequencies than the broadcast 
band, I can use fundamentals or har- 
monics that fall on the various WWV 
frequencies of 5000, 10,000, and 15,000 
kc. The crystal markers we have for 
the i.f. frequencies of our TV genera- 
tor make it unnecessary for us to 
worry about the calibration there. 

"I also intend to check all of our 
meters. This afternoon I am taking 
the multimeter to the high school 
physics laboratory to set the low -range 
d.c. scales exactly on the nose as com- 
pared with a standard cell they have 
there. The a.c. ranges will also be 
checked against the fine a.c. meter in 
the lab. Then I'll bring the multime- 
ter back to the shop and check all of 
our meters against it. The multimeter 
and another meter can be connected 
in parallel across a flashlight battery, 
a "B" battery, etc., and the two read- 
ings compared. Of course, I need not 
tell a seasoned old technician like 
yourself that both meters should be 
connected at the same time rather 
than separate readings being taken to 
make sure that the voltage does not 
change with the difference in loading 
between the multimeter and the other 
meter." 

"How about the ohmmeters ?" 

"I'll check those by testing several . 
wirewound resistors. Those wirewound 
jobs are plenty accurate enough for 
that purpose." 

"Just supposing," Barney said cau- 
tiously, "I was able to get all of the 
instruments cleaned up and the tube - 
tester fixed before supper time. Would 
you have any other `little thing' you 
would want me to do ?" 

"Oh, yes; I've got a job you will 
love because it is a sitting -down job. 
As you know, we take about every 
radio and television trade magazine 
on the market, and there is a wealth 
of fine, current material in these 
magazines that can be found nowhere 
else. The only trouble comes in being 
able to put your finger on a particular 
article when you want it. 

"Fortunately, some of the editors 
appreciate this problem and do what 
they can to help. For example, RADIO 
& TELEVISION NEWS prints a complete 
annual index in their December issue. 

"What I want you to do is to go 
back through our entire file of maga 
zines and clip out all of those indices 
-indexes to you -and arrange them 
in a loose -leaf notebook. Then when we 
want some information on a particu- 
lar subject -say wire recorders, for 
example -we can look in this maga- 
zine index book and quickly sort out 
the issues that carried information on 
the subject. After that -Say, Junior, 
what are you looking so down- in -the- 
mouth about ?" Mac broke off to ask. 

"Well," Barney said as he got a 
bottle of carbon tetrachloride and a 
can of paste wax out of the cupboard, 
"I was just thinking that it will take 
me a full week of ordinary working 
days to recover from the effects of 
this one day that we had nothing to 
do!" 30 

CONVERTING RCA 8TS30 AND 630TS TV RECEIVERS TO 16" 
From Leonard J. D'Airo of Brooklyn comes details on a simple conversion for 
the popular models 8TS30 and 630TS to accommodate a 16" tube. The changes 
required are simple and easy to make. There is plenty of horizontal sweep 
available and no difficulty was encoun- 
tered in the operation of the larger tube. 183 H.V RECT. 

re vER,i 
P g CENTERING 

HIGH VOLTAGE 

C2 

D SCH. 

I/2 6SN7 

R2 

H6R12. 
OUTPUT of 

68G6 

-106V 

4 

RS 

C 

LIN./ 
ADJ. 

LIN. 
DONT. 

HORIZ. 
CENTERING 

CORO. 
D EFLECTION 

COIL 

r 

)V4 MI I 
1 1 

DAMPER FOCUS 
COIL 

47011¡ 

HEIGHT ¡ 
CONT. 

FOCUS 

R6 

TO PIN 10 ON C.R.T. -100 V. 

Changes 
From Change to 

¡Cl 680,000 ohm 500,000 ohm 
R2 6800 ohm 10,000 ohm 
R3 Add 100 ohm 
R4 Add 47 ohm 
R5 22,000 + 18,000 ohm 5000 ohm 
Re Add 10 ohm 

and Additions 
From 

R; 1800 ohm 
R6 56,000 ohm 
C4 .1 Aid. 
CZ .0005 µfd., 10,000 v. 
C3 Add 
T1 9 kv. 

+300 V. 

Change to 
3300 ohm 
100,000 ohm 
.25 ¡Lid. 
.0005 Aid., 20,000 v. 
.05 ad. 
12.5 kv. (RCA) - 
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WALSCO 
TV & radio 

alignment tools 

WALSCO quality -built alignment 
tools give the technician the 

most complete line of precision 

instruments for every receiver. 

Ask your parts jobber for 

WALSCO tools. 

Fully guaranteed. 

1. Combination hex stud and small screwdriver for I.F. alignment 
on Zenith, Hoffman, Belmont, and similar T.V. sets. Molded of 
toughest, pure nylon. Catalog No. 2526. 

2. Tough, extra long (12 ") front -end aligner for Admiral, Emerson, 
RCA, etc. Replaceable nylon tip. Catalog No. 2523. 

3. Duplex I.F. aligner with recessed blades. One side for 46, other 
side for studs. Unbreakable plastic. Catalog No. 2519. 

4. Short (2 ") I.F. tool with recessed blade. Perfect for 
cramped quarters. 

Mr' WRITE FOR WALSCO CATALOG 51 -N 

W1115C0 Walter L. Schott Co., Beverly Hills, Calif. Chicago 5. Ill. 

ot iubrr-. 1 950 

Koenig 

2 HEAVY DUTY 
MOTORS GIVE . . . 

Koenig Telebeamer Rotator gives 
the peak of performance. Tele- 
beamer is the most dependable rota- 
tor made today; it holds heavy 
antennas through 80 -mile winds. 
Absolutely weatherproof, trouble - 
free, easy to install. Positive acting 
elctrical stops at both ends of 360v 
turn eliminates lead damage. Chil- 
dren can't damage the Koenig Tele- 
beamer by continuous operation... 

NEW CABINET in smart 
mahogany, or blonde wood 

Indicator shows ex- 
act antenna bear- 
ing at every in- 
stant; comes in 
plastic, mahogany 
or walnut case. 
Motors work inde- 
pendently; one 
;urns rotor clock- 
wise, the other 
counter -clockwise. 

Write for prices 
and specifications 
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B ui ding 
B lock 
Design! 
Successors to the famous 140 series 
amplifiers, the new ALTEC 1400 series is 

the most versatile amplifying, 
preamplifying, mixing group ever designed. 
Building block design permits 
combinations to provide 2 to 12 mixing 
input channels -preamplifiers that can 
be mounted on the power amplifier 
chassis or externally- mixing controls 
that can be mounted remotely from 
all other apparatus_ output at line level, 
when required, or 35 to 75 watts. 
Thorough mechanical and electronic 
design and outstanding quality 
make the new ALTEC 1400 series 
perfect for every speech input 
and public address requirement. 

1161 N. VINE ST., HOLLYWOOD 38, CALIF. 
161 SIXTH AVE., NEW YORK 13, NEW YORK 

THE NEW 

1400 SERIES 
AMPLIFIERS 

1420A AMPLIFIER 

1410A PREAMPLIFIER 

[ANS/NC CORPOAAT/ON 

GREATEST HOME RECORDER VALUE 

EVER OFFERED! 

Here's a sensational new home recorder value 

that towers above everything in its 
price class! 

With the new MEISSNER 4DR, anyone 
can do a professional job of recording. It is 

simple to operate, yet possesses features 
recorders selling for much more do not have. 

Audio fidelity ranges up to 4500 CPS - much higher than all other types of 
comparably priced recorders. 

The 4DR operates at all three standard 
speeds - 33-1/3, 45 and 78 RPM! 

There's no other recorder that can compare! 
It's entirely new - entirely alone in 

its greatness of value! See it - hear it at 
your Dealer's soon! 

Illustrated Folder on Request 

EISSNER 

FEATURES 
Records and plays back all speeds - 
33 -1 /3, 45 and 78 RPM 
33% longer recording and play back 
time 
Much higher audio fidelity than ANY 
type recorder in its price class 
High quality crystal microphone sup - 
plied 
Ideal for custom installation 
Twin speakers 
Rich, modern styling. Attractive red 
alligator synthetic leather case 

Motor cooled by built -in fan 
Magnetic - 10 ohm recording head 
uses any standard short shank needle 
or styli 
Available three ways for wide variety 
of applications 

7ila3fúpefei Recoteda. 
MANUFACTURING DIVISION, MAGUIRE INDUSTRIES, INC. 
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MT. CARMEL, ILLINOIS, U. S. A. 

Troubleshooting Chart 
(Continued from page 62) 

for all possible rigs and tubes but the 
fundamentals are all the same. Prob- 
ably most trouble occurs with the very 
power- sensitive tetrode and this chart 
is made up with that in mind. 

Even though there are only a couple 
of notations on the screen, don't neg- 
lect this element as it has a major in- 
fluence on the tube. Usually, unless 
the screen is properly bypassed to the 
common ground point and fitted with 
a 50 -ohm resistor to suppress parasi- 
tics it can cause all sorts of difficulties 

CL 

RESONANCE 

1\1/4"..--- GRID 

I 

SCREEN 

PLATE 

POWER OUTPUT 

INCREASE CAPACITY 

Fig. 1. Electrode current vs. loading. 

extending even to keying and modula- 
tion troubles. 

The graphs are included to point out 
the manner in which the tube can be 
expected to behave under variation of 
load (Fig. 1) and variation of tuning 
(Fig. 2). It is important that anyone 
trying to adjust a rig for optimum 
performance have this information in 
mind. 

Pay attention to the tube manual. 
Remember that all of the input to the 
screen must be dissipated as heat. 
Also take time to estimate the power 
output and compare it with the input 
to determine the dissipation within the 
tube. 

30 

Fig. 2. Electrode current vs. tuning. 

SCREEN 

PLATE 

1 

POWER 
OUTPUT 

[OPTIMUM LOAD 

INCREASE LOAD 
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9WAß%% WAREHOUSE SALE! 
AMAZING SPEAKER BUY! 

5 "DynSpkr Compi w /OUtpt XfmrForPentode 
FromEqu ip ,LikeNew,Testcd,Gtd.980;12 /$1O 
DiodeProbe Sub -Mini Tube -Unexcelled for 
No -Loss UHF Testing. NEW.. 5for$1 
5 -Digit ElecCOUnter 18- 36V,usable 115V60 
cyc w /DropROsistor.... SPECIAL $2.98 

ARC -5 SPECIALS 
BC456 Modul, Less Tubes. & 

BC457 Xmtr, Less Tubes *. AO 
Is $3.49 

8C458 Xmtr, LT*, As Is $3.98 
BC455 Rcer (G to 9.1 Mc), Less Tubes° 
& Dyn, As Is $4.95 

END EQUIPMENT BARGAINS! 
ANGGQ -1 Code Pract Set, As Is $9.98 
EE5 'Jeleg & Handset, As Is ...... 3.98 
EE8 Ringing Gen Assy, Less Handset 

& Casse, Like New 7.98 
759 Handset for Above, Like New 4.98 
TG5 Royer, As I.s 5.98 
R9 /APN4 Rcvr, Less Tubes, As Is 14.95 
7G10 Code Unit, Less Tubes, As Is 19.95 
MN26 Rcvr, Less Tubes., As Is 6.98 
RT34/AP513, 31) Mc IF, I.T., As Is 9.95 
R59 /TPS3, Good. less Tubes, As Is 39.98 
EE65 Test Set, Fine Cond..... 24.95 
R89 /ARN5 Rev, Less Tubes., As Is 5.98 
5Cß695 IFF, Less Tubes, As Is 4.98 

BASIC PHOTOFLASH KIT 
Complete Pwr Supply w /endors, 

' Lamp, data 115 VAC $29.95 
Studio Kit Air C 1169 set 115 

' VAC or Batt, 2 Lamps. $63.95 
1169 Air C Flash Pwr Pack. NEW 
incl Data $36.95 

PHOTOFLASH CONDENSERS 
15mfd /330vac /1800vdc INT $4.49 
25mfd /330vac /t800vdc INT 6.49 
I6mfd /600vac /2800vdc INT 6.98 

SUNFLASH" SPECIAL! 100 Watt - 
Sec Non -Darkening, Shock Mtd, 
1.000.000 Flashes, Int Chnghle 
804X $10.98 

R4340 Sylvania Electro Flash. A 
$57 Seller, BRAND NEW 936.00 
X -400 Air Corps Lamp 14.98 
Hi -V P'Flash Pwr Kit. Ideal 1800V 
Dblr Ckt; 115vac Inpt; Output 990V/ 

X91 35ma & 2x2.5v /SAea nd5 /4KVins 
PLUS 225rnfd! 

90W -Sre Coder &I Data For Flash.`517.98 
Above w /Flash Lamp 28.98 

35mm & 16mm FILM 
Guaranteed Govt. Surplus 

35mm Plus -X Pan 36 Fop Car- 
tridges. 5 Cartridges for 51.00 
35mm Microfile 3G Exp Car - 
tridges. 5 Cartridges for. $1.00 
35mm Plux -X Pan. Per 400 ft. 
Roll 53.49 

35mm Technicolor Kodachrome. 20 Fop 
Cart: 3 Cart. f $1.00 
16mm PAN film GSAP 

111 

e , dated. Gtd 
Perfect 54 rolls (1320 ft.) $5.98 

1N34 CRYSTALS, Ea., 67c 
IO for $6.50; 100 for $63.00 

CIRCULAR 
SLIDE RULE 

12" Equiv -211;" Radius 
PRINT STAYS ON. Lami- 
nated Plastic. Multiply, 
Divide, Logs, Dec no 
Equivs, Case .700 
PARALLEL RULES, 6" Lg. 
Mfr BIRUNING 39c 

BUILD A BANTAM 
1 -WATT XMITTER 

With this Bargain Founda- 
tion Unit. Free Instrue'o. 

fakes 2 plug -in Xtals, Coils. W /140nsmf 
olsr & Sockets 2 for 495 

Complete w /Xtals & Coil 2 for $1.69 

SNOOPERSCOPE 
INFRARED Image Converter 
Tube Hi- Sensitivity. Simplified 

Screen -Resolution gup to 3150 Ylines /in. 
Dota & Tube. 
"TAB" SPECIAL $4.98; 2 for $9.49 

866A KIT & 
XFORMER 

2 Tubes, Sekts, Xfmr 115v 
60 eye Inpt, Outpt 2 et/ 
1OA /10Kv Ins ..$5.9S 

872A KIT: 2 Tubes, Sekts & 12íív Ins 
Xfnlr $12.95 

"WILLIAMSON" 
10W HI -FI KIT 

10 eye to 20Mo with Ease! Internationally 
Famous. To 1510. for Experimenters. RCA 
Chassis, Less Outpt Xfmr $24.95 

Williamson" Pre -Amp Kit 34.95 
"W'mson" 32 -page Booklet .98 

Super -Wide -Range Hi -Fi Kit: 20cyc to 20Ke. 
10W. Max Harmonic Distortion 13/.y / B 
Full Outpt; 0.5'5 5 Woutpt. Preamp. Tone 
Control, RCA chassis, Less Outpt Xfmr.$29.95 
G -E Var Relue Cartridge. Perm Needle 1.98 
UTC Hi -Fi Outpt Xfmr 30W PP6L6 /2A3/ 
GA5C Pri 4000 ohms CT; Sec 5 taps 21 /z 
to 250 ohms $5.98 
W/12O1D GE Hi -Fi Spkr 21.35 
TAB" Hi -Fi Pickup Assy "TAB" Pickup 

Arm & G -E Tar Relue Cart w /Repl Stylus; 
Standard RPX040 or "LP" RPX041 
(Specify) .. .. $7.29 
Above /GE Triple -Play Cart RPX050 (33, 
45 & 78 rpm) & Stylus....... $9.49 
SENSATIONAL 10" Hi -Fi Dual Spkr Ideal 
6 Watt Home Size. Concentric Separately 
Driven Tweeter -20 to 16000 cps...$14.95 
Dual Ckt. 
32 °F and I Mercury Thermo - 
105F °. Ex- Regulator tremcly 
Sensitive & Accurate -FIRE PREY. 
FREEZE PT or MAX -MIN TEMP CON- 
TROL, RESEARCH. Brand New, In divid. Boxed. List over $20. 
SPECIAL 98e; 12 for $10 DEPT. 1ORN 

DRY BATTERIES 
Sig Corps -BRAND NEW - 
Tested Shelf Dated- Guaran- 
teed. 
BA34 71/ / 5 / 41/_ / 3 / I l'-, 
Neg Volts 4 for 985 

BA39 150 /71/ V 2 for $1.98 
BÁ40 90/11,_V 1.19 
BA43 90/45/I1/ Volts .98 
BA205U 3V Bur,- F213P. 10 for 1.00 
45/30 Volt NEW 1949 Batty Sint BUR. 
GESS XX30E, 152545x41/4" 89c 

STORAGE BATTERIES 
36 Volt WILLARD Mini -BRAND 
NEW! 5 oz. Desgnd Portable Equip. ! Models...ONLY 985; 4 for $3.00 
2V /25AH G -E Portable Radio Batty 
Fits Ident Space. Leads Must Be 
Rewired.. Ea. $2.98; 2 for $5.49 

2V /27AH Willard BB54 PLUS 2 Volt 
Vibrator ... ... $1.98 
6V /6AH Willd NT6 /BB214U 1.69 
6V /40AH Wilid ER40 -6 6.98 

FL -5 FILTER 

Ronge or Voice. Filters 
1020 cycle Audio. Excellent 

for CW work 89c 

SOUND -POWERED 
Head & Chest Sets 

Complete Navy Unit-Cush- 
ioned Headsets, Chest Box, 
Mike, Cable & Wpf Plug. Ad- 
justable Units. Tested, Used, 

Exc. Cond. Ea. $5.49¡ Pair $9.98 
RCA MI -24546 Units- BRAND NEW...... 

Each $7.98; Pair $13.98 
Automatic Elee Units Inc] Carhnn Mik. 

Each $8.98; Pair $16.e98 

"Jl 4y 1 
;ö G 

RM29A Control Unit 
Self Contained lncl Ringer 
Ckt. 3 Pos Locking -type Se- 
lector -for Monitor, Direct 
or Radio Control, or use as 
Telephone, 
BRAND NEW 

Q ... $1 .¡17 

HEADSETS 
8000 ohms -Hß18. 2 Hews 
w /PL54 & C073A, Less 
Band 98c 
600 ohms -HS33, 2 Rcvrs 

U/Band, 
Cushion, P1 u g. sed, Exc Cond $1.98 

/Band & Cord 
250 ohms -X530, 2 flews 

1.69 
Use IlS30 as Sound Pwr Unit..2 for 2.98 

LINE FILTERS 

10 Amp /130vacdc Csd USN 
0.1 to 1000 Mc's $1.29 
30 Amp /250vacdc Csd USN 
0.1 to 1000 Mc's.......... 

.$3.98; 2/$6.98 
50 Amp /oIOvdc /250vac -Fltrs 
BOTH sides of Line. SOLAR 

"El im- O -Stat ".NEW $9.98; 2/$18; 5/539 
100 Amp /usable 110vacdc G.E. 
SPECIAL 2 for $1.98 

4-Year FLASHER 
Indispensable for Car or 
Boat. Neon Bulb Flashes 
Brilliantly in Dark. Four Yr. 
I.ife. No Servicing. Less 
Battery $1.69 

COAXIAL CABLE 
RG8/U 100 ft. $9.98 
RG11/U 100 ft. 10.98 
TWINEX 1000 ft. 18.75 

HOOKUP WIRE SPECIALS!! 
1000 ft Hookup Wire. 300 ft. asstd 
rolls .. ... ..ONLY $2,49 
Plug & Cord Sets. 6 ft UL apprvd. 

..10 for 1.50 
Intercom &Spkr Wire Twisted .500 ft. 3.49 
1G ft. SJ Ext Cord IIvy Dty Male & 
Female Plugs .98 
Wire 30, 1000 ft AN 12.95 
Wire Jt 18, 1000 ft AN 4.50 
CABLE Std HiV Rubber Hvy Dty.25 ft .49 
"SJ "HvyDty2 -oond 10Oft. 2.98 

TOGGLE SWITCHES 
AH &H - 6 Amp /125V - UL 
Appvd Hi- Nickel Finis h. 
Remvd from Equip. Bkite Csd. 
CLEAN. A Real Buy! 
DPST 5/$1; DPDT 4/51 

MICROSWITCHES 
SPNC /SOA /WZ -RQ11, 
Plunger 69c 
SPNO /10A /YZ -7RTC, 
Pin Plunger 54e 

SP NO /10A 
/G- 7RST1, 

59c 
SPNC /30A /B -1 HI -ALT, 
Case $1.25 

ROTARY SWITCHES 
Decks 

2 
4 

Ckts 

2 
2 
1 

Pos Each 
2 150 
2 21c 
3 41c 
6 595 

TRANSFORMERS 
115V 60 Cyc Inpt 

TV & CR Pwr Xfmr for 7" 
to 20" Tubes. Hi VOLTS 
to 20KV (w /quadrupler 
kt). ALL Tubes, PL & FIL wndgs dlvrng; 300 

VDC /275Ma Full -Wave, 
6.4V /10.3A, 5.4V /8A, 2.5V/3A Hypersil 
Core, Oil Impreg ........ . .. .. .$8.98 1400vct /90ma, 6.3v /4a, 5v /3a H'sld.$4.98 
11000vct /15oma, 300V Bias, 6.3/5a, 5 /3a, 

06 9v /.65a, 6.3v/1.25 Hold....94.50 
1000vct /45ma, 795vet /80nsa & 3GOvct/ 

a 
305v/ 3a, 6.3vct/ la, 6.3vct /.3a 

Csd, HiVinsul ... ..$3.98 
900v /35ma, 2.02..5v 2 H'Sld HVins.$2.98 
700vct /10Oma, 115v/ 100ma, 2x6.3v/ la, 
5v /2a, Csd HiVins $2.98 
570v /150ma, 5v /3a, 12v /4a, H'Sld 
HVins $3.29 
48Ovct /80ma, 0.3vc1'4e, 5v/3a 91.89 
420vct/120 ma, 6.3v/ 1.9a w /inpts 6 -12- 
36- 0lvuc5e3e 

& 
a1, 

15 /23vc3A 
HV.ns$3.98 220v'50 6.3v/2a, 6.3v/ la, 5v /G.Sa 

Csd IIiv 1,155,1 $1.89 

PLATE TRANSFORMERS 
7500V or 15000V'Dblr/35ma $18.95 
3000v/10ma, Csd HiVinsul 4.50 
1800v/4ma, H'Sld, HìVins 3.29 
1200vct/300ma, 18v/ la, Csd HiVins 6.95 
490 & 355vct/325ma Csd IliVins 4.98 
2x330vct/1Oma (or 060vet) H'Sld .98 

FILAMENT TRANSFORMERS 
2x5V/12A ea Wndg /12.SKv Ins. ...58.98 
6.3vct /4A (gud 6.5AI H'Sld HV ins. . 1.69 
6.3vct. 2A $1.39; 6.3v/.6A .. 1.39 
2.5v/2a .69; 7.5vct /12A 4.98 
24v /6a csd. 3.89; 24v/2a cod 1.59 

MODULATION & AUDIO XFMRS 
MODUL/24OWatts Peak PP Par807's to 
PP807's RF /2000ohn1Load STANCOR /USN 
H'Sld ......................... $6.95 
OUTPT /SOOWatts 30000r000 to 30or(0 
ohms/ 2. 5KvIns AMERTRAN .$12.95 
UNIV OUTPT /12Watts Any Tube Any Voice 
Coil UTAH 599') 51.39 
LineAUtoEnrmer. 30W UTC LV]I -I 1 . 3.49 
Mike or Line to Grid "ouncer' UTC 0 -14 
50:1 /200ohms to 1. -..meg 813 List ..$2.98 
OUTPT /300Watts Hi -Fi PPS05 to ()ohm 
VC, WECO H'Sld HiVins $12.98 

FILTER CHOKES 

8Hy /150ma New UTC crckd 
T'Bd 2 for $1.98 
12Hy /300ma, Csd .. 3.95 

3Hy /40ma, Csd 3 for 1.00 
50Hy /125ma, Csd .. 1.95 
Dua112Hy/ 300ma.... 2/1.98 

10Hy /30ma .. ..... .59 
lOHy /200ma, Csd HiVinsltd 1.95 

Cr: 

BANDPASS FILTER 
XFORMERS 

SHARP CUTOFF HiQ CASED & 
SHIELDED 60, 90, 150cys 

ea. $2.25. 3 for $5.95 
UTC 854 c 1024 vs, 1250 
cys ..ea. $1.95; 3 for $4.50 

I -F TRANSFORMERS 

456 Kc Double Slug Tuned. 
Shielded... 3 for $1; 8 for $2 
10to14N15 FU &TV 

$1; 
Tuned. Shld'd.2 for $1; 5 for $2 
COLLINS /USN 25Mc's Slug 
Tooled, prong Coil . .4 for $1 
8.15to10MC Assy Double Slug 
Tuned Shielded, Incl 2 SIIvP16- 
25mmf Ceramic Trimmers, 6 
Ceramicons & 3 -AB I05114 Re- 

sistors 99c 

BLOWERS - 
Cool That Tube! 

40CFM 28 vacdc $4.98 
7OCFM 115v/400cy$4.49 
250CFM 28voede $9.95 
250CFM & 28 to 115vac 
Transformer ... .$11.95 
100CFM 115vacdc 7.98 
18OCF11'I 115vacdc 10.98 

TUBE SOCKETS 
OCTAL, 8pin &plate 9c 
LOCTAL, 8pin &lock Ivlica'B HF 105 
4 -PRONG Steatite, Johnson 866 240 
7 -Pin Mini, Bot Mtg Bklte sim Amph 147- 
500, Ea. 13c 
7 -Pin Mini, Mica'B TopMtg& l/p Shield, 
Ea. 23c 
304TL Socket $1.15 

TUBES B R A N D N E W 
Tested -Guaranteed 

0A2 .$1.55 6AB5/6N5.$1.32 
0A3/VR75. 1.33 6AB7/1853 1.60 
0A40 .... 1.33 6AC7 .. 2.03 
0B2 ..... 1.78 6ADS .. 1.19 
0B3/VR90. 1.33 6AD7 .. 1.60 
0C3/ VR1o5 .98 6AF5 . . .89 
0133/ VR150 1.33 6AF6G .. 1.33 
0Z4 .83 6AG5 .. 1.41 
1A3 1.10 6AG7 . . 1.71 
1A5GT .90 6AH6 .. 2.73 
1A7GT 1.00 6AJS .. 2.29 
183/80 6 1.86 6 A K 5 .. 2.73 
SCS 1.10 6AK6 .. 1.68 
1D8GT 1.95 6A L5 .. 1.40 
1G4GT . 1.33I6AL7 .. 1.33 
10607 1.33 6AN5 
1H50 . - 1.33 6AQ5 
1J5G . 1.20 6AQ6 . 

1L4 1.006A07GT ., 
1LA4GT 1.33 GARS 
1LA6 . 1.33 6AR6 ,. 
1LB4 . 1.33 6AS5 . 

SLCS . 1.336AS7G .. 
1LD5 . 1.33 6AT6 . 

1LE3GT 1.33 6AUSGT . . 
1LH4 . 1.33 6AU6 .. 
1LN5 . 1.33 6AV6 .. 
1N5GT 1.00 6AW6 . 

1P5GT 1.33 6AX5GT . . 

184/1294 1.33 684G 
1R5 1.00 6B8G 
1S4 1.20 
174 1.00 
17567 1.33 
1U4/5910. 1.00 
lU$ .90 
IV 1.10 
1V2 .97 
1X2 1.86 
3Z2 3.98 

1.60 
2A4G 2.40 
2822/G1_5591.73 
2C21/1642 .81 
2C22/7193 .15 
2C34/RK34 .21 
2021 1.80 
205 .98 
2V3G .49 
2W3GT .98 
2X2 .36 
2X2A . . . . 1.92 
3A4 .32 
3A5 .75 
364 3.49 

.98 
367/1291 .29 
306/1299. .29 
3D21A .95 
3LF4 1.33 
304 1.10 
30501' 1.20 
354 1.00 
3V4 1.00 
5R407 1.26 
5T4 1.95 
5U4G 1.05 
5V4G 1.25 
5Y3GT 1.28 
5Z3 .90 
5Z4 1.33 
6AB4 1.06 

.. 1.40 
.90 

1.28 
1.33 
4.58 
1.06 
4.49 

.79 
1.41 
1.40 
1.05 
1.41 
.69 

1.60 
1.60 
1.08 
.95 

11 1.06 
1.06 
1.26 

3.36 
1.06 
1.06 
1.71 
1.16 

.83 
1.00 
1.60 .. 1.40 .. 3.49 
2.75 
1.10 
1.06 

,87 
1.60 
1.33 

.87 
4.41 
.79 
.78 

2,03 
1.00 
1.28 

.79 
.83 

1.20 
1.90 
1.55 
1.28 
1.08 

664 
658GT 
65A7GT 
6$67Y . 

65C7 
6$D76T 
65F5 . 

65E7 
6SG7 
6587 
65J7GT 
65K7GT 
65L7GT 
6SN7GT 
65N 7 W GT. . 2.09 
6SQ7GT . .79 
6SR7 . .95 
6SR7GT . .95 
6557 . . .90 
65U7GTY.. 3.37 
65V7 . 1.45 
6T8 2.03 
6U4GT . 1.41 
6U5/605 1.00 
6U6GT . 1.06 
6V6GT . 

6V6M 
6W4GT 
6W5GT 
6X4 
6X5GT 
6760 ., . 1.28 
6ZY5G . . 1.10 
7A4 XXL.. 1.00 
7A5 1.10 
7A6 .90 
7A7 
7A8 
7AD7 
7AF7 .. 
7AG7 . . 

7AH7 
7B4 
7B5 
786 
7B7 

$1.16 
. 1.41 
. .83 
. 1.20 
. 1.00 
. 1.45 
. .83 
. 1.00 
. 1.04 
. 1.17 
. .87 
. .87 
. 1.28 
. 1.54 

. 1.71 

. .95 

. .75 
.79 

12AH7GT .$1.33 
12AL5 . 1.00 
12AT6 .79 
12A77 . 2.03 
12AU6 . 1.04 
12AU7 . 1.68 
12AV6 . .79 
12AV7 . 1.89 
12AW6 . 1.41 
12AX7 . 1.68 
12BA6 . 1.26 
12BA7 . 1.20 
12BD6 . 1.00 
12BE6 . 1.26 
12BF6 . .83 
12BH7 . 1.28 
12C8 . . 1.60 
12E5 . . .98 
12F5 . . .90 
1206 , .95 
121567 . .75 
12J7GT . 1.00 
12K7GT .83 
12K8 . . 1.20 
12L8GT . 1.59 
12Q7GT . .90 
3258GT .90 
125A7GT.. .83 
125C7 . 1.10 
125F7GT. . 1.00 
12507 . . 1.00 
125H7 . 1.10 
125J7GT . .83 
125K7GT.. .83 
125K7M .86 
125L7GT . 1.20 
12SN7GT . 1.17 
325Q7G7' . .79 
125R7 . . 1.10 
12X3 . . . .90 
12Z3 .. . 3.33 
14A4 1.33 
14A7/12B7 1.10 
14AF7 ... 1.26 
1466 
1488 ... 1. 
14C5 
14C7 .,. 
14E6 

1.2 
. 1.10 

0 

14E7 
14F7 
14F8 
14H7 ... 
14J7 

1.20 ... 1.33 
14N7 
3407 ... 1.10 
14R7 ... 1.33 
1457 ... 1,33 
14W7 
14X7 
1474 

35C5 
35L6GT .. .83 
35W4 .... .65 35Y4.... .90 
35Z3 . .90 
35Z5GT . .63 
REL36 /6J4 .54 
SOL6GT .. .87 
VR92 ... .25 
807 2.39 
829 6.48 
832 7.98 
866A .98 
866Jr 1.04 
872A 1.29 

C'RAY TUBES 
2AP1 3.55 
ZAPS 7.98 
3AP1 4.69 
3BP1 2.39 
3BPIA 7.98 
3CP1 -51 2.49 
3DP1 3.75 
3DP1 -52 4.65 
3EP1 2.45 
3FP7 1.69 
3GP1 4.89 
3HP7 4.80 
3HP14 9.98 

19.50 
19.95 
4.70 
3.75 
2.25 

3JP1 
3JP12 
4AP1O 

6BA6 .. 5ÁP1 
6BA7 1 20 / 5BP1 
66Cí 5ßP4 .. 4.50 
6606 SCP1 1.]5 
6BE6 .. .90 5CP7 
68F6 83 .90 SFP7 
6BG6G 1.41 1 5FP14 
66X6 .90 SGP3 
66J6 1.10 SHP1 
66Q6GT 1.10 5HP4 
6C4 .95 SJP1 ..39.95 
6Cí .95 5JP2 ..11.75 
6C6 .95 ... 1.10 SLPS ..31.89 
6C8G 90 10 SMPI 
6CB6 SNPl .. 3.98 
6CD6G 7C4/1203A .33 76P7 .. 4.65 
604 7C5 .95 7CP1 ..12.95 
6E5 7C6 .95 ... 1.33 7JP4 ..16.49 
6Fí 7C7 .90 ... 1.10 9GP7 .. 8.89 
6F6 7Eí/1201. 1.33 1.33 9LP7 ..10.98 
6F6GT 7E6 1.10 10ßP4 ..19.49 
6F8 7E7 1.33 IOFP4 ..24.50 
6G6 7F7 1.10 ... 1.33 120P7 ..12.45 
6H6 7F8 . . 1.41 12GP1 ..49.98 
6J4 7G7/1232. 1.33 12GP7 ..12.70 
6Jí 7H7 1.06 32JP4 ..27.00 
6JSGT 7J7 1.33 ... 1.33 12KP4 ..34.00 
636 7K7 1.33 ... 1.33 12LP4 ..24.35 
6J7GT 7L7 1.33 . 1.20 12QP4 ..32.00 
6K5GT 7N7 1.17 196G6G .. 3,22 12RP4 ..36.00 
6K6GT 707 .90 19J6 .... 1.71 150P4 ..56.00 
6K7 787 1.10 1978 . 1.55 16AP4 ..49.00 
6K8 757 1.33 24G/3C24, .69 16DP4 ..49.98 
6L6 7T7 1.03 25 ACSGT. 1.95 16FP4 ..57.50 
6L6GA 7V7 1.33 2í6060T.. 1.60 16ßP4 ..49.98 
6L7 3.41 25 LEGT .. .87 16TP4 ..49.98 
6N4 7X7 /XX FM 1.33 25 W4GT... 1.40 19ÁP4 ..96.00 
6N6G 1.95 7Y4 .90 25Z5 .... -75 19CP4 ..85.00 
6N7GT ... 1.28 7Z4 .95 2ßD7 X28 902 3.15 
6PSG .... 1.20 10V .29 32L7GT .. 2.60 910/3ÁP1. 4.63 687 3.33 I2Á6 1.28 35A5 .... .90 912 89.98 
688 .79 32A8GT , . 1.00 3565 .... 1.06 914 45.00 

WRITE FOR QUANTITY PRICES 

. 3.70 .. 1.26 
.18.98 
. 6.95 

6.75 
4.95 .. 

TAHAT'S T B // TAHAT'S 

BUY BUY 
SIX CHURCH ST. NEW YORK 6, N.Y.,U.S.A._ CORNER CHRURCH 

269BERTY 
515. 

Write for Your FREE 
"TABOGRAM" 

$3Min.Order FOB NYC. Add Shpg 
Charges &25 % Dep. Shipments Gtd 
R'Exp. Only. Prices Subject to 
Change Without Notice. 

Phone: WOrth 2 -7230 
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These Men are Getting 
PRACTICAL TRAINING 

IN 

TELEVISION- 
RADIO 

ON REAL 
TELEVISION SETS 
RADIO RECEIVERS 
F.M. RECEIVERS 

IN THE GREAT 
COYNE SHOPS OF 

Big opportunities are waiting for men who know 
the practical and technical end of Television and 
Radio. That's what you get at COYNE -besides 
practical Shop Training in F.M., Electronics and 
other branches of this giant field. Remember, Tele- 
vision is the fastest growing opportunity field 
today, and Radio is one of the biggest. 

NOT "HOME STUDY" COURSES 
All Coyne Training is given in our mamouth Chicago 
training shops. We do not teach by mail. You train 
on actual equipment, under friendly instructors. 
Previous experience unnecessary. Hundreds of firms 
employ Coyne trained men. 

OLDEST, LARGEST, BEST EQUIPPED 

SCHOOL OF ITS KIND IN AMERICA 
Come to the Great Shops of Coyne in Chicago. 
Established 1899 -now in our 51st Year. Fully 
approved for G.I. training. Finance plan for non - 
veterans. 

MAIL COUPON FOR FREE BOOK 
Send today for big new book 
packed with large pictures 
taken in Coyne Shops. No 
obligation. No salesman 
will call. Get the facts now! 

COY N E 
B. W. Cooke, 

Pres. 

ELECTRICAL & TELE- 
VISION -RADIO SCHOOL 
500 S. Pauline St., Dept. 70 -1K 

Chicago 12, Illinois 

B. W. COOKE, Pres.... 
COYNE Electrical, & Television -Radio School, 

500 S. Paulina Street, Dept, 70 -IK Chicago 12,111. 

Send FREE BOOK and full details on Televi- 
sion -Radio Course. 

' NAME 

ADDRESS 

I CITY STATE 
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THE AD -VISER 

SUCCESSFUL LAYOUT TECH 

By 
IRVING SETTEL 

WHEN a man builds a house, 
there must be some written 
plan to guide the constructor. 

Advertisements, like houses, must 
have a blueprint from which adver- 
tising people can work. The layout, 
however crude, is a pictorial represen- 
tation which depicts the idea of the 
proposed advertisement. 

The importance of a well construc- 
ted layout cannot be overemphasized. 
This does not mean that high priced 
artists must be employed. As a matter 
of fact, anyone can create an effective 
layout if he knows the basic formula. 
Thousands of radio and television 
dealers insist upon personally execut- 
ing this vital task. Having learned 
the "tricks of the trade," they feel that 
layout making is important enough 
to warrant their personal considera- 
tion. They feel too that this should 
not be entrusted to others when it 
takes so little time and is so easy to 
accomplish. 

Why a Layout Is Important 
First, let us discuss why a layout 

plays such an important role in ad- 
vertising. As part of the advertise- 
ment, an effective layout can mean 
the difference between getting your 
message read and having it ignored in 
favor of your competitors' ads. Com- 
petition is so keen in modern news- 
papers that the element of attention - 
getting is of utmost importance. Your 
layout, if it is a good one, will attract 
attention. In addition, it will main- 
tain the readers' attention long 
enough to get your message across. 
Layout should guide the potential 
customer's eye from the starting point, 
usually the headline or illustration, 
through the structural sequence of the 
written message. It will keep the 
reader's eye within the framework of 
your ad. It will move the eye from 
one logical resting place to another 
. . . from the headline to the message 
to the price to your store name. 

It is urged that every radio and 
television dealer at least assist in 
making his own layouts. If you have 
an advertising agency handling your 
account, do not hesitate to submit 
rough suggestions. If your local news- 
paper makes up your ads, your help 
will be appreciated. The newspaper 
advertising department is usually too 

IQUES 

busy to give you individual considera- 
tion so necessary to effective layou? 
and selling. In addition, chances are 
that they are making up your competi- 
tors' ads too. This means that each 
advertisement will probably look alike 
to the average reader. Drawing your 
own layout will add distinctiveness to 
your promotion. Your interest will re- 
sult in better layouts and consequent- 
ly, more profitable trade. No one 
knows your business or customers as 
well as you do. No one knows better 
how to combat competition than the 
dealer who must contend with com- 
petitive situations every day. 

Expensive equipment is not neces- 
sary for layout work. A five and dime 
store smooth paper pad is sufficient. 
The size will depend upon the largest 
ad you intend to run. In addition, pur- 
chase a few very soft pencils, a ruler, 
a triangle and a soap eraser. Your 
complete cost should not exceed $2.50. 

Effective Layout 
There are three basic elements 

which are included in most ads. They 
are as follows : 

1.. The illustration. . . . Not always 
used but highly recommended for all 
radio and television ads. 

2. The copy. . . . Includes the head- 
line, subheadline, paragraphs of copy, 
prices, sizes, etc. 

3. The logotype. . . . The name of 
your store or organization, always 
necessary in every ad. 

Before making the layout, you 
should decide approximately what the 
headline will be. You should have an 
idea which items you intend to display 
as illustrations. You should know 
how much space the copy will con- 
sume. It is your job to determine the 
best placement of these elements. 
Never forget that you are primarily 
interested in -attracting attention, 
maintaining attention, and directing 
the reader's eye into the proper chan- 
nels. First make a series of miniature 
tryouts or thumbnail sketches. Draw 
a few small boxes which have been 
scaled down from the proposed news- 
paper size. 

Roughly sketch in your headline. A 
scribbled mass for the illustration is 
sufficient. Draw horizontal lines for 
copy. After your first thumbnail 
sketch is completed, try another. 
Draw the elements in different places. 
Slant your headline, place a border 
around your copy, make the entire ad- 
vertisement in reverse (white on 
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Order 
From 
Your 

Jobber 
Toddy I 

MAIL ORDER ADDRESS 
1060 -2 N. ALLEN AVE. 
PASADENA 7, CALIF. 
SYCAMORE 4 -7156 
RYAN 1 -8271 

PHOTOCON SALES 
TEST EQUIPMENT 

IE -19A l'ext Set for SCR- 522 -Complete 
with nutunl, original factory packing 

.BRAND NEW 
1E -36 Test S, t for 5('R- 522 -EXCELLENT 

USED 522.50 BRAND NEW 
TS- 18 I: \; Al' ' l'est Set for APS -13 -COOL) 

USED $44.50 BRAND NEW 
1.511 Tyke Frequency Meter with calibration 

1.51 Frequency Meter Power Supply - 
115V. A.C. 

11C -906 Frequency Meter 
EXCELLENT USED 

I -100A Contains BC -713 and BC -714- 
Test Set for ARN -7 and 269 Com- 
pass LIKE NEW 595.00 

TS -Ili /APN Test Set for APN -1 Altimeter 69.50 
11C -221 AJ and AK Frequency Meters 

EXCELLENT lSEI) 89.50 
BC-22I Frequency Meters. .GOOD COND. 69.50 
Model 84- Measurement Corp. Signal 

Generator with manual. .... 
EXCELLENT COND. 750.00 

General Italia Impedance Bridge No. 650A 
with manual BRAND NEW 225.00 

Ilewlett- Packard Audi° Oscillator Model 
200C with manual BRAND NEW 125.00 

EXCELLENT USED COND. 100.00 
1 -222 Signal Generator. . 

EXCELLENT CONI). 75.00 
NIGH VOLTAGE OIL CAPACITORS 

BRAND NEW 
1. mftl. 15,000 WVUC General Electric 

l'yraml $ 14.95 
.65 mfd. 12.500 WVUC Cornell Manlier 12.95 
.02 m(d. 20.001) SVVDC Cornell I)uhilier 4.95 
.5 mfd. 25.01)0 WVI)C Industrial Condenser 14.50 
.00025 má1. 25,000 WVUC SVestern Elec- 

tric 3.00 
1. mfd. 60011 WV DC W'estinghous 5.95 

$325.00 

29.50 

64.50 

79.50 

39.50 

12.95 

AI'N -9 LORAN St'OI'E- ('lean. . 

EXCELLENT USED COND. $175.00 
1t(' -611 Handle Talkie NEW 
It(' -222 Walk ie- Talkie- Frequency 28 -52 

me. with crystal -less tubes, battery, 
and antenna NEW 

It(' -684 Transmitter with tubes- Frequency 
27 -:t8.9 mc. Excellent mobile -25 
watts EXCELLENT CONI). 

MN -26C Bendix Compass Receiver -150- 
1500 K.C. with dynamotor, tubes, shock 
mtg., and new MN -20E Loop........ 

EXCELLENT COND. 

$59.50 

14.50 

12.95 

22.50 

OCTOBER SPECIALS 
APN -4 Indicator Scope and Receiver Power 

Supply with tubes and crystal. GOOD 
l'SED BOTtI FOR $34.50 

BC -464 TARGET RECEIVER 5 Channel 
Remote Sensitive Relays, Battery 
Case, Antenna. 68-73 mc.. . 

BRAND NEW $14.95 
Crystal and Coil Sets for Handy -Talkies. 

2670, 3885, 4280, 4840, .5:12 7.5, 5437.5, 5500 K.C. -2 Crystals and 2 
Coils per set. PER SET NEW S 1.95 

MINE DETECTOR SCR -625 for locating 
metal, underground pipes, etc. with 
manuals NEW 59.50 

TUBE SPECIALS 
5CP1 r" Cathode Itay 'tube -New boxed. 

4 for $4.1)0 $1.19 
I.E. Transformers for SCI(- 522 -1st. 2nd, 

and 3rd EACH, NEW S .35 
CD -501 Cable for PE -103 BC- 65l... .NEW 1.95 
SPEAKER 6" Compartment P.M. Weather - proof-25 watts EXCELLENT 7.75 

SN RAUAR Transmitter- Receiver with 
antenna -Operates on 115V: A.('.- PORTABLE 

USED EXCELLENT $500.00 
FL -8 Range Filter NEW 
11S -23 Ili Imp. Headset with ear cushions 

NEW 
CD-307 Extension Cord for IIS -23 
MC -:385D Headset adapter 
ASI) Radar Scope with 5FP7 -USED $2.95 

NEW 
HS -30 Ileadset -Complete with matching 

transformer, 6' cord and PL55 plug .NEW 
Dynamic Headset and Mike -P. O. Stark 

I I NEW 

$1.95 

2.45 
.49 
.35 

3.95 

1.95 

1.95 
0131 -29 Park of SCR -284, similar to 

EE -S. Excellent for wall mounting 
type telephone NEN' $7.95 

l'I:\NSFOI(MEIt- 200 -0 -200 (Ir 50 ma. 
6.:3 V. pr 3 amps 115 V. Primary. NEW. S 1.45 

I'ItANSFOItMER- 700 -0 -700 Or 75 inns, 
6.3 V. (agi 1.2 amps. 5 V. 0, 3 amps 
115 V. Primary 60 cycles NEW 1.95 

TRANSFORMER -6200 V. ('rr 325 ma. 
easily C.T. for 3100 -0 -3100 (ñ 650 
mat. Primary 105 /110 /115 V. 60 
cycles. American Transformer Company 

NEW 39.50 

RETAIL SALES STORE 
1240 EAST COLORADO ST. 

PASADENA 1, CALIF. 
SYCAMORE 6 -7217 

Plug for AI'N -4 Sr. ape and Iteceiver- 
Complete Set NE\S 53.71 

Mountings for APN -4 Scope and Re- 
ceiver FACI 2.00 

SCR -522 EQUIPMENT 
a(11-522 TRANSMITTER -RECEIVER I \' 

with tubes EXCELLENT (3 \l 
PLUGS -Set for SCR -522 16 plugs l.. NL\\ 
PE -94 24 volt Dynamotor power unit for 

SCR -522 NER 
6(' -602 Control Box NP. \ 
Ii C' -631 Jack Box NICU 
AN -104A Antenna NEW STEEL 

COPPER 

$ 59.00 
3.75 

4.50 
1.50 

.95 
1.95 
2.95 

BC -348 Mounting Base NEW $2.25 
13C -348 Outlet Plug NEW .69 
13C -348 Mounting Base and Outlet Plug 

NEW 2.50 

WESTON TACHOMETER GENERATOR model 
724 Type C. GOOD USED $12.95 

WESTON ELECTRICAL TACHOMETER 
METER Model 545 for use with 724 
Generator. Speed 0 -2000 R.P.M. Ratio 
2:1 NEW 14.50 

SOUND POWERED HEAD AND CHEST 
SETS -T.V. INSTALLATIONS 

Field Telephones Home Installations 
Light Weight Type 

Manufactured by U. S. Instrument Corp. 
New $5.95 per set $11.00 per pair 
Excellent Used 3.95 per set 7.50 per pair 
Fair Used - 

Tested 2.95 per set 5.00 per pair 

APN -I Altimeter Indicator, basic movement 
0 -1 ma. 5 ma. shunt, 270° dial. An ex- 
cellent basic movement for constructing 
your own meters BRAND NEW $1.95 

Meter Rectifier -full suave midget selenium -10 volts, 30 ma. NEW .29 

BC -620 MOBILE FM TRANSCEIVER - 
20 to 27.8 mc. with tubes.. 

EXCELLENT COND. $11.95 
PE -120 Cower Supply for BC -659 or 

IBC -620 -6 or 12 V. D.C. Excellent 
Condition with tubes 7.50 

TERMS: Prices f.o.b. Pasadena. 25 on all C.O.D. 
orders. Californians add 3% sales tax. 

TWO SETS IN EVERY HOME 

Made Easy with New Coupler 

Old Transmission Line 

New large TV Set 
in Living Room 

Get This Extra Sole! 

Existing Antenna 

Brach 2 -set coupler 

New Transmission Line 

Old small TV Sel 
in Kids' Room 

Avoid trade -in 
on this old sat 

The Brach 2-Set Coupler 
Eliminates interference 
Matches 300 & 75 ohm lines 
Installs with hand tools 
Low in cost 
Avoids trade -in sales 

MANUFACTURING CORP 
it/iv. of 

. General Bronze Corp.) 

200 Central Ave. Newark 4, N. J. 

114'1 ubs'r. I!IS11 
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YOU GET and keep fa- 
mous RCA 630 TS type 
Television receiver. 
YOU DO actual testing, 
servicing, trouble °shoot - 
ing and repairing. 

MAIL NOW FOR FREE BOOKLET 

the chicago 
ELECTRONIC MULTITESTER 
A versatile new Chicago Vacuum Tube 
Volt Meter with more ranges and 
greater utility -at the lowest price in 
the industry! 

RANGES 

$39:01. 
ne0 t 

DC VOLTS 
0- 5,10,50,100,500,1000,5000. Input impedance: 
20 megohms (including 10 megohms in the DC probe) 

AC VOLTS 
0- 5,10,50,100,500,1000,5000 
Input impedance: 10 megohms 

OHMS 
0 to 1000 megohms in 6 ranges with center scale 

readings of 10,100,1000,10K,1Meg.,10Meg. 

CAPACITANCE 
50 MMF to 5000 MF in 6 ranges. Low voltage power 
source enables testing of electrolytic condensers. 

MILLIAMPERES 
DC 0- 1,10,100,500 
(Not electronic) 50 millivolt drop. 
Operates on 115 V.A.C. Dimensions: 61/4" Wide x 
91s /e" High x 6" Overall Depth 

The big 51/2" meter is mounted in 
a handsome brown Hammerloid 
case slanted for easy reading. 

See Your Parts Distributor or 
Write for Complete Information 

CHICAGO INDUSTRIAL INSTRUMENT CO. 
536 W. ELM ST. CHICAGO 10, ILL. 

Get Into This 

BIG PAY -BIG DEMAND Picture 

Let MILTON RIVER Help You Train at Home 
Men with the right training in Television Servicing are 
in big demand ... pull down big pay. T.C.I. TRAINS 
YOU RIGHT with easy -to- follow technical training 
designed by servicemen, for servicemen! You learn 
practical, professional type Television Servicing with- 
out leaving your present job. Included are money- 
making extras such as set conversion, master antenna 
installation, COLOR TV and field servicing short cuts. 
You can start earning Television money after the first 
few lessons. You learn to test, trouble shoot, repair and 
service all types of TV sets. 

HERE'S HOW YOU GET EXPERIENCE! 
You train on your own 29 -tube television receiver 
(12 t /z, 16 or 19° tube }, furnished as part of your course. 
We loan you test instruments. As an optional feature 
you can get two weeks of actual field experience going 
out on service jobs and working on the repair bench for 
Chicago's largest independent servicing organization. 
You learn Television Servicing by actually doing Tele- 
vision Servicing ... you get the practical know -how 
you need to qualify for BIG MONEY in this fast - 
growing field! 
ACT NOW! Fill out and mail coupon for FREE Catalog 
and SAMPLE LESSON. Write TODAY! 

TELEVISION COM 
NSTITUT IONS 

205 W. Wacker Dr., Dept.= Chicago 6, III. 

110 

TELEVISION COMMUNICATIONS INSTITUTE 
205 W. Wacker Dr., Dept. 1 -A, Chicago 6, III. 
YES! Rush FREE Catalog on your practical home - 
study course in Television Servicing. Include FREE 
Sample Lesson. I am not obligated. Salesman will 
not call. 

Name Age 

Address 

City Zone State........ 

( )BEGINNERS check here for information of L Pre -Tel Radio Course. J 

black). After making a few of these, 
choose the sketch which you believe 
best fulfills the essentials of good pro- 
motion. Then roughly draw this in 
correct size. As rough as it is, if you 
are careful in its execution, it is prob- 
ably good enough a layout from which 
a newspaper can work. 

We know that our layout must at- 
tract attention. This means that it 
must be different from other ads. 
There are many tricks which can be 
employed to achieve difference and 
some of the better ones are the follow- 
ing : 

Balance . . . Place your layout 
elements in unusual positions, still 
maintaining the structure necessary to 
good balance. Sometimes, extremes 
are useful but often a little slant of 
your headline, illustration and copy 
will do the trick. 

Border . . . A border surrounding 
the ad will not only create unity but 
also achieve distinction. Unusual bor- 
ders have been used successfully to 
attract attention. 

Backgrounds . . . Unusual back- 
grounds look good but are dangerous. 
They may attract attention to them- 
selves, thereby taking away interest 
from the sales message of the ad. Use 
backgrounds sparingly. 

White Space . . . The use of white 
space is probably one of the most effec- 
tive methods of achieving attention. 
The more white space surrounding the 
ad, the less competition from the other 
ads. Although some radio and tele- 
vision merchants frown upon the buy- 
ing of space for this purpose, white 
space has probably sold more radios 
and television sets indirectly than any 
other element of layout. 

Movement ... Arrows, pointing 
hands, etc., all assist in moving the 
reader's attention from one place to 
another. More popularly used in point- 
ing illustrations. For example, some, 
advertisers illustrate their wares 
pointing toward the next structural 
step in the ad. This causes the reader 
to look in the same direction. Properly 
placed illustrations will do a fine job 
of leading the eye. When the principle 
of movement has been effectively ap- 
plied, the eye is led from one feature 
of the ad to another in the order of 
importance. 

Reverse ... When your competitor 
is using great portions of white space, 
you can achieve interest and distinc- 
tion by using reverse or white head- 
lines, copy and illustration on a black 
background. Your "black ad" will be 
different and thereby attract attention 
in contrast to the "white ads." 

Ovals and circles . . . The shape of 
the advertisement as determined by a 
newspaper, is either square or rec- 
tangular. However, the shape of the 
ad itself need not conform to this 
contour. Ovals and circles are very 
effective attention getters because of 
the contrast they present to the 
straight lines of the average ad. You 
can also set up your headline in vari- 
ous shapes and have a round illustra- 
tion made. Sometimes the reading 
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SAVE on Miniature and Toggle Switches at WELLS 

FIG. AA 

G 

mimai 
FIG. A 

1I 
FIG. B 

FIG. C 

IVSiniature. Switches 

FIG. D 

l 
o0o 

FIG. W 

FIG. E FIG. G 
(METAL) 

FIG. F FIG. H 

-d 
FIG. M (METAL) 

FIG. N 
(M6TnL ) 

FIG. P 

o 6 

O 

FIG. Q 

FIG. R 
(MQ TAL) 

FIG. S FIG. U FIG. Y¡werom 

STOCK 
NUMBER MANUFACTURER MFR. TYPE NO. 
305 -10 Microswitch WP3M5 
305 -160 Microswitch WP -5M3 

YP3A 
YZ7RA6 
R0182T 
MLB -321 
YZ- 2YLTC1 
R02M 
Green Dot 
BZ -RL32 
MLB329 
X D4 -5 L 

307-210 
303-67 
PH-100 
301-46 
301-93 
301-30 
301-78 
303-79 
303-85 
305-154 
311-130 
PH-101 
PH-102 

PH-104 
PH-105 
PH-106 

PH-107 
PH-108 

305-161 
311-115 
311-123 
311-126 
311-125 
311-121 
311-128B 
370-6 
PH-119 
PH-109 
PH-110 

Microswitch 
Microswitch 
Acro 
MU- Switch 
Microswitch 
MU- Switch 
MU- Switch 
Microswitch 
MU- Switch 
Acro 
Acro 
Microswitch 
Microswitch 
Microswitch 
Microswitch 
Microswitch 
Microswitch 
Microswitch 
Microswitch 
Microswitch 
Microswitch 
Acro 
Acro 
Microswitch 
Microswitch 
Microswitch 
Microswitch 
Microswitch 
Microswitch 

BRL18 
YZRL8I2 
YZ3RLTC2 
YZR31 

R-R36 
BR-26 
WZ-2RT 
YZ3R3 

WZR31 
WZ-7R 
HRRC7.1A 
HRR07.1A 
WZ7RTC 
YZ 

X757 
WZR-8X 
RRS13 

BRS36 

CONTACTS 

N.C. 
N.C. 

N.O. 
N.O. 

N.O. 

SPDT 
SPDT 
SPDT 
SPDT 
SPDT 
SPDT 
SPDT 
SPDT 
SPDT 
N.O. 

N.O. 
N.O. 

N.C. 

N.C. 
N.C. 

N.O. 

N.C. 
N.C. 

N.C. . 

N.O. 
N.C. 

N.O. 
N.C. 
N.C. 

N.C. 

SPDT 

ILLUSTRATION 
FIG. AA 
FIG. AA 
FIG. AA 
FIG. A 

FIG. A 

FIG. B 

FIG. B 

FIG. B 

FIG. B 

FIG. B 

FIG. B 

FIG. B 

FIG. B 

FIG. B 

FIG. B 

FIG. B 

FIG. C 

FIG. C 

FIG. C 

FIG. C 

FIG. C 

FIG. C 

FIG: C 

FIG. C 

FIG. C 

FIG. C 

FIG. C 

FIG. C 

FIG. C 

FIG. D 

FIG. D 

PRICE 
EACH 

$0.40 
40 

.50 
.71 

.71 

.85 

1.01 

.95 

.75 
.75 
.67 
.78 
.70 
.78 
.65 
.64 
.53 
.50 
.53 
.50 
.71 

.71 

.60 

.50 

.53 

.50 

.53 

.45 

.45 

.45 

.53 

STOCK PRIC 
NUMBER MANUFACTURER MFR. TYPE NO. CONTACTS ILLUSTRATION EACH 

PH -111 Microswitch GRS N.O. FIG. D $0.4 
311 -116 Microswitch SW -186 N.C. FIG. D .6 
303 -49 Microswitch YZ2YST SPDT FIG. D .6 
309 -93 Microswitch BRS36 SPOT FIG. D .6 
370 -17 MU- Switch QRS SPDT FIG. D .7 

PH -112 MU- Switch MBW SPDT FIG. E .72 
311 -25 MU- Switch CUN24155 N.C. FIG. E .85 
370 -10 Acro RO2M12T N.O. FIG. E .7 

303 -32 Microswitch YZ -3RW2T N.O. FIG. F .6 
306 -10 Microswitch BZE- 2RQ9TM1 SPOT FIG. G 2.4 
PH -120 Microswitch YZ7RQ9T6 N.O. FIG. G .7 

309 -101 Microswitch BZ- 2FW221 SPDT FIG. H .95 
PH -113 Microswitch RZBQT SPDT FIG. K .5 
L306 -1010 Acro R07 -8586 N.O. FIG. K .5 
370 -18 Acro HRO71P2TSFI N.O. FIGI K .6 
370 -19 Microswitch YZRQ4I N.O. FIG. K .6 

370 -8 Microswitch RN- I1 -H03 SPDT FIG. M 1.5 
309 -157 MU- Switch N.C. FIG. N 1.1 
370 -15 MU- Switch AHB203 SPDT FIG. N 1.25 
370 -7 Microswitch WZE -7RQTN N.C. FIG. N 1.3 
305 -11 Acro 2M031A N.O. FIG. P .3 

305 -50 Microswitch Open Type SPDT FIG. Q .3 
303 -84 Acro HR07 -4PST N.O. FIG. S .5 
303 -83 Microswitch YZ -RQ4 N.O. FIG. S .5 

PH -114 Microswitch WZR -31 N.C. FIG. T .65 
PH -115 Cutler- Hammer 89051(564 DPDT FIG. U .65 
PH -116 Microswitch WZRQ41 N.O. FIG. W .60 
PH -118 Microswitch BZRQ41 SPDT FIG. W .60 
311 -128A Microswitch 02 -RTX1 N.O. FIG. X .90 
PH -117 MU- Switch Z N.C. FIG. Y 1.35 

Toggle and Push Switches 

FIG. A FIG. C FIG. D FIG. E FIG. F FIG. G FIG. H FIG K FIG. L FIG. M FIG. N 

STOCK 
NUMBER FIG. CONTACT ARRANGEMENT 

PH -500 A SPDT 
PH -50I A SPDT 
PH -503 A SPDT CENTER OFF MOM EACH SIDE 
PH -505A A SPDT MOMENTARY 
PH -505 A SPST 
PH -506 A SPOT CENTER OFF 
PH -507 A SPDT CENTER OFF MOM EACH SIDE 
PH -508 A SPST MOMENTARY 
PH -513 A SPDT CENTER OFF 

A SPOT 
A SPST 

A SPDT 1 SIDE MOMENTARY 
A SPOT 

A SPST MOMENTARY 
A SPDT CENTER OFF 

A SPDT CENTER OFF 1 SIDE MOM. 
A SPST MOMENTARY 
A SPDT CENTER OFF MOM 1 SIDE 
B SPST MOMENTARY 
C DPST 

PH -514 
PH -516 
LT -104 
309 -168 
370 -1 

370 -4 

370 -14 

370 -25 
305 -171 
309 -169 
PH -509 
PH -510 C DPDT MOMENTARY 
PH -511 C DPDT MOMENTARY 
PH -512 C DPST CENTER OFF 
PH -515 C DPDT CENTER OFF 
PH -517 C DPDT 

MANUFACTURER 8 NUMBER 
BIB 
AN3022 -3B 
B11 

821 
AN- 3022 -2B 
AN- 3022 -1 

AN- 3022 -7B 
AN- 3022 -8 
CH AN- 3022 -1B 

PRICE STOCK 
EACH NUMBER FIG. 

$0.35 303-65 C 

.35 305-174 C 

.32 305-177 C 

.30 305-176 C 

.30 305-173 C 

.35 305-175 C 

.32 305-179 C 

.28 309-163 C 

38 309-162 C 

309-164 C 

370-31 C 

305-87 D 

LT-100 F 

LT-101 F 

301-51 G 

305-140 H 

309-161 K 

305-76 L 

301-12 M 

LT-107 N 

CH B-5 A .35 
B5 .35 
CH 89058568 .35 
168553 .30 
CH AN-3022-8B .25 
CH B-9A .35 
CH B-7A .30 
CH B-6B .25 

820985 .32 

CH B-19 .35 
AN-3023-2B .45 
CH 871582 .50 
CH 8715K3 .50 
CH 872081 .55 
C-9A-870082 .5 5 

C-5A-8701 K2 .55 
Distributors: Our standard distributor arrangement applies on these items. 

CONTACT ARRANGEMENT MANUFACTURER 8 NUMBER 
DPST CH AN- 3023 -2 
DPDT CENTER OFF MOM 1 SIDE AN- 3023 -5 
DPDT CENTER OFF MOM EACH SIDE C -3 
DPDT CENTER OFF MOM EACH SIDE AN- 3023 -7 
DPDT 871083 
DPDT CENTER OFF MOM EACH SIDE 371283 
DPDT CENTER OFF MOM EACH SIDE 8732 -K2 
DPDT CENTER OFF MOMENTARY CH C -II 
DPST CH C -1 

DPST MOMENTARY CH 871183 
DPDT CH C -1B 
1 SIDE DPST MOM 1 SIDE SPST AH & H 

SPST CH 

SPST MOMENTARY AH & H w LEADS 
4PDT MOMENTARY CH 8905812 
DT NO MAKE EACH SIDE OPEN FRAME 
SPST CH 878183 
DPST AH & H OPEN FRAME 

DPST AH & H SPECIAL FOR HANDY 
DPST AH & H TALKIE 

PRICE 

EACH 

$0.45 

.50 

.50 

.50 

.55 

.50 

.50 

.55 
.45 
.40 
.55 
.95 
.22 
.20 

.75 

.25 

1.95 
.75 
.40 

.25 

Many More Types in Stock. Send Us Your Requirements. 

JUST OUT: CATALOG H500 Manufacturers, Distributors and 
Amateurs write for the brand new Wells Electronic Catalog H500. Full 
of tremendous values in highest quality components. 

/WELLS/ Order directly from this ad or through your local parts jobber- 

SALES, /NC. 320 N. LA SALLE ST. DEPT. R, CHICAGO 10, ILL. 
Oct tiller, 1950 111 
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epara e eas or erase. recor- an- 
monitor Guaranteed lifetime head align- 
ment Choice of two 2 -speed models (15 
and 71/2 inch; or 71/2 and 33/4 inch) Shuffle 
speed in both directions Synchronized 
brakes for instantaneous stop No 
overshoot or tape spillage during play 

- or shuttle Flutter ± 0.05% at 15 in. per 
sec.; ± 0.1% at 71/2 in. - per sec. Life- 
time self -adjusting spring clutches Posi 
rive 100% erasure. 

SPELLMAN HIGH VOLTAGE POWER SUPPLIES 

SCHMIDT 
OPTICAL 
SYSTEM 

For projected 
images up to 

6 x 9 FEET 

Will project a brighter, sharper image than any other 
system available. The picture fie varied 
(smaller or larger/ to get exact dimensions required by 

reply twisting control in front of barrel. For instance, 
:3' a 4' the picture can be varied from below on 

x 3' to 6' x'41L'. aTechnicaI F 
For s z 4 ft. e picture -Lens Nn. 2 

Technical Folder 
oe For í a 0 ft. e picture -Lens Nn, 3 

For RADAR / OSCILLOSCOPE TELEVISION 

30 KV RF POWER SUPPLY 
For TV and Experimental 

Work 
Dimensions - 

Length 141/2" 
Width 111,ís - 
Height 121/4" 

The voltage is 
1 

riable 
from 15 KV to . 30 KV 
through a control on the 
front panel. The high 
voltage rit includes 
focus control d volt- 
age variable from 4 ITV to 61íV for u 
with 5TP4 Projection 
Kinescope Tube. input 
115 volts AC -60 cycles. rtiliz: -,a O tubes 
Net Price 
Complete $99.50 
Shown with cover removed 

SPELLMAN 15 to 30 KV REGULATED 

Input 110 V AC. Out- 
put 15 to 30 KV at 
regulation of .1% or 
better at one milliam- 
pere loads. 
A 12 tube 30 KV unit 
with a variable 4 to 6 
KV voltage tap for 
focus voltages for 
5WVP15 and 5RP11A 
Flying- Spot tubes and 5TP4 
Proj. kinescope. A compact unit 
ideal for use with film recording 
or projection systems where it is 
imperative to keep picture size 
constant with changing beam 
current. 

NET 
PRICE 

$250 

NOW AVAILABLE! 

COMPLETE LINE OF 
HI VOLTAGE 
RF STEP-UP COILS 

We also have facilities for winding 
Ili - Voltage RIB' step -up coils and 
transmitter coils to your specifi- 
cations. 

HIGH VOLTAGE COILS 
5 KV....$ 3.25 35 ICV....$35.05 

10 KV'.... 7.75 200 KC Filament 
15 EV.... 7.75 Transformer for 
25 IKV.... 35.00 1B3 Rectitier 50c 

The 25 PV and . ̂ ,5 KV coils will provide DC cur- 
rents up to 2 milliamperes when used with a 
type rectifier tube. 
FOLDER WITH DIMENSIONS AND CIRCUIT DIA- 
GRAMS FURNISHED WITH EACH COIL. ALSO 
SENT ON REQUEST. 

Spellman TV Power Supplies were used in recent FCC color television demonstrations in Washing- 
ton, D. C. 

Some of our typical purchasers: RCA. COLOR TELEVISION, INC., HAZELTINE LABS, SYLVANIA. 
G.E. WESTINGHOUSE, U. S. ARMY, U. S. NAVY, BELL TEL. LABS., M. I. T., BROCKHAVEN 
NATIONAL LAB. 

SPELLMAN TELEVISION CO., INC. 
3029 WEBSTER AVE., BRONX 61, N. Y. Kingsbridge 1-0306 

America's 
most advanced 

[ 1937 
1947 

First magnetic recording amplifier 

First commercial dual -channel 
recorder (20,000 Twin -Trax mechanisms now in 
operation) 

and now! 
First 
Professional 
Consolette 

Magnemaster* Model 815 
Available direct from $395 factory at 

Low impedance inputs and 
input mixing facilities option- 
ally available. 

Two- speed two- direction 
operation 

50 to 15,000 cycles at 15 in. 
per sec. 
50 to 10,000 cycles at 71/2 in. 
per sec. 

Dynamic range guaranteed 
better than 50 db. 
Single or dual track recording 
without changing heads. 
Simultaneous monitoring, off the 
tape while recording (optional) 

Other MAGNEMASTERn Features Include: 
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All operating controls 
within span of yourtwo 
hands. 

New designs in amplifier construction to improve 
response and increase dynamic range; new 
mechanical principles developed for a more effi- 

cient, trouble -free transport mechanism; and new 

materials designed for us by leading industrial 
laboratories! These all add up to a tape recorder 
that's the latest, most advanced recorder ever. 

Yes, literally years ahead of its time, because 
designs now hailed as "modern by newcomers 
in the tape recorder field have long since been 
tried cnd improved by our engineers, whose 

continuous association with magnetic recording 
dates back to 1937. The Magnemaster contains 
every design feature developed thru these years. 

Write today for your copy of our complete tech- 
nical catalog. See how the Magnemaster stands 
above all other recorders in its price class. Then 
compare Magnemaster specifications with console - 
type recorders at 3 and 4 times its price. You'll do 
as all other careful buyers are doing- ordering the 
Magnemaster Consolette. 

Trade Mark Reg. 

AMPLIFIER CORP. of AMERICA 
398 -2 Broadway, New York 13, N.Y. 

matter can be set in unusual shapes. 
This is often difficult to read and 
should be avoided. 

The above "tricks" when applied 
carefully, easily solve the problem of 
attracting attention. Before de- 
ciding upon any or all of these, study 
your newspaper and your competitors' 
ads. Try to achieve difference and you 
will be achieving interest. Utilize all 
the production facilities of your news- 
paper. Use the benday or dotted back- 
ground for interesting design. Use 
large bold headlines for blatant atten- 
tion. However, always be on your 
guard lest in gaining attention of the 
reader, the element of attraction de- 
tracts from the sales message. Never 
forget that selling is the main purpose 
of the ad. 30 

PHASE SHIFT 
OSCILLATOR 

By RUFUS P. TURNER. K6AI 

MANY textbooks make passing men- 
tion of the phase shift RC oscillator 

circuit. Advantages of this oscillator 
are: good waveform and stability; 
elimination of transformers, chokes, 
and other coils; simplicity; and com- 
pactness. It is a logical choice for 
single- frequency work, such as the 
modulating oscillator in a signal gen- 
erator. However, few published works 
go so far as to give actual practical 
circuit constants for this oscillator 
circuit. 

The accompanying diagram shows 
the complete circuit of a 400 -cycle 
phase shift oscillator worked out by 
the author. In this arrangement, one 
half of a 12ÁT7 miniature twin triode 
tube is used as the phase shift oscil- 
lator, the other half as an isolating 
amplifier. The oscillation frequency is 
determined by the 3- condenser, 3- 
resistor phase network: CI, C2, C31 R1, 
R2, and R;. The six components in this 
group must, therefore, be measured 
carefully for exact specified values. 

Audio output is approximately 25 
volts into open circuit. Some improve- 
ment in stability can be expected by 
employing a 250 -volt regulated d.c. 
power supply. 

30 

Diagram of phase shift oscillator. 

C3 

GI G2 

R3 R4 R5 

RI R2 

6.3 V. 

c\ 

R8: 

o 

R,, R2- 50,000 ohm, 1 w. res. 
R3, R, R5- 75,000 oben, 1/2 w. res. 
R5-500 ohm, 1 w. res. 
R -1500 ohm, 1 w. res. 
R5-5 megohm, 1 w. res. 

megoh>n pot. 
Cl, C2, C3 -.002 µfd. mica or ceramic tond. 
Cl, C1,-16 old., 25 v. elec. tond. 
Cs, C -1 pfd., 400 v. cond. 1- 12.4T7 tube 
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COMING 

OCTOBER 20th! 

THE 
PHOTOGRAPHIC 

EVENT 
OF THE YEAR 

October. 19511 

268 PAGES BRIMMING WITH 

VITAL PHOTOGRAPHIC INFORMATION 
The most important technical phases of photography dramati- 

cally illustrated with 24 pages gorgeous color -144 pages exquisite 
gravure! Every picture a technically perfect example! Every phase 
a great stride forward to making a perfect picture- taking team of 
you and your camera. 

PRICE $1.00! 
Limited Supply 

Ideal Christmas Gift PRICE $1.00! 

ON SALE AT PHOTO DEALERS AND NEWSSTANDS OCTOBER 20TH. 

ZIFF -DAVIS Publishing Company, 185 N. Wabash Avenue 
CHICAGO 1, ILLINOIS 
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HENRY HAS THE NEW 

hallicraffers 
MODEL SX -71 NOW! 

This new type of receiver -the first of its kind on the market -has 
extra sensitivity, selectivity, and definitely superior image rejection. 
Continuous AM reception from 538 kc to 35 Mc, and 46 to 56 Mc. 

One RF, 2 conversion, and 3 IF stages. 105 -125 volts AC. 11 tubes 

plus voltage regulator and rectifier. Only $189.50. (R -46 match- 
ing speaker only $19.95) 

NEW HALLICRAFTERS FM -AM CHASSIS 

MODEL S -78 is a precisioned- engineered FM -AM chassis with 

these top performance features: Automatic Frequency Control; 
Full Range Tone Control; Frequency Range 54 -1700 kc, 88 -108 
Mc; Audio Response 50 to 14,000 cycles; 8 watt push -pull output; 
105 -125 volts 50/60 cycle AC; 10 tubes plus rectifier; phono input 

jack on rear. In brown plastic escutcheon with matching knobs. Size: 12'/2" wide, 73/B" high, 

1 1 " deep. Antenna, FM or AM loop, tuner indicator extra. Medium Priced at $79.95. 

I have a complete stock of Hallicrafterr receivers and transmitters. I'll make you the 
best deal on a trade -in for your communications receiver. I give you prompt delivery, 
and 90 -day FREE service. Nobody can beat Bob Henry on a trade -in, and I offer you 
the world's lowest credit terms. Write, wire, phone, or visit either store today for the 
best deal. Export orders solicited. 

` oo 
W.ARA 

HENRY RADIO STORES Olympic 

Blvd 

Bu+er 2,Mlssour7 LOS ANGELES 25 

CALIF. 

"WORLD'S LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS" 

Like on a Magic Carpet Masco 

SkyChief TV Booster lifts you out 
of the fringe area, shortens the 

miles between you and the TV 

studio, restores obstructed signal 
strength. Result: Clearer, brighter 
and sharper pictures, easier on 

the human eye. 
LIST PRICE 

$32.50 
West of Rockies add 5% 

MARK SIMPSON MANUFACTURING CO., Inc. 

32.28 49th Street, Long Island City 3, N.Y 
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FOR 1,e4 - - 
EARNINGS 

teave. 

RADIO- 
ELECTRONICS 

Train for Success in TELEVISION, RADIO, 
RADAR and ELECTRONICS. Learn the 
application of RADIO -ELECTRONICS to 
Aviation, Petroleum Exploration and other 
industries. 

You learn on the finest equipment. You 
build equipment. You may join Spartan's 
"Ham" Club. Many large organizations call 
on Spartan regularly for graduates. Often, 
students are hired months before graduation. 

Spartan offers two complete, thorough 
courses, preparing you for Federal Com- 
munication Commission license tests -first 
class radio - telephone, second class radio 
telegraph or. class 
"B" radio ama- L+PAR TAN teur. 

Write Today! 
SCHOOL OF RADIO AND ELECTRONICS 

TULSA, OKLAHOMA 

MAIL COUPON TODAY 
Spartan School of Radio and Electronics 
Tulsa, Oklahoma, Dept.RTN -10 
Please send complete information. 
Name Age 
Street City State = 

Recorder Amplifier 
(Continued from page 47) 

that the output capacity of the repro- 
ducing system must be quadrupled in 
order to produce the same approxi- 
mate sound level. This, of course, 
may be of considerable economic im- 
portance where large amounts of 
power are being handled, such as in 
broadcast work or public address. For 
the high fidelity enthusiast, not only 
must the implications of added power 
reserve be considered but also the ef- 
fect of the heightened transient and 
complex wave response upon his am- 
plifier and speaker system: 

Thus, the choice of a microphone 
appears . to depend, to a large extent, 
upon the associated equipment as well 
as the type of mike pickup to be used, 
but, in any event, the user should be 
well aware of the difference between 
the peak and average output of the 
microphone. The most accurate indi- 
cator of peak recording level will be 
an oscilloscope or a peak reading 
vacuum tube voltmeter. If the con- 
ventional r.m.s. voltmeter is used as a 
volume level indicator, it is safest to 
calibrate the peak meter swing 
against an oscilloscope while talking 
into the microphone. Usually the 
meter will read from six to twenty 
decibels below the peak level indi- 
cated by the scope screen, depending 
upon the type of microphone, meter 
damping, and the strength of the 
voice transients. 

Microphone placement is another 
problem in good reproduction. It is 
sometimes assumed that a closeup 
microphone technique is desirable be- 
cause it minimizes the effects of the 
acoustics in the recording environ- 
ment and allows control of the bal- 
ance between the various instruments 
or voices through multiple microphone 
mixing. There are several drawbacks 
to this method, however, particularly 
in monaural reproduction. One of 
the most important of these is the 
fact that the tone color of many in- 
struments is strongly affected by sur- 
rounding acoustics, especially in the 
case of instruments which produce 
strong transients which are converted 
to relatively slowly damped wave 
trains by a room with "live" acoustics. 
Obviously it will be much easier for 
the average reproducing system to 
handle these fairly long damped wave 
trains than to handle the brief, pow- 
erful, initial transient. Likewise, 
since the average living room does 
not have concert hall characteristics 
a fairly distant pickup may be desir- 
able from the standpoint of added 
"liveness." Another interesting ex- 
ample of close vs distant pickup has 
to do with the human voice. An ex- 
amination of oscilloscope patterns 
shows that the voice may produce 
strong transients with a repetition 
rate of between 100 and 200 cycles. 
These transients may stimulate chest 
cavity or room resonances strongly 
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giving a resultant "deep" voice to the 
individual. However if the micro- 
phone is held close to the lips, radia- 
tion from the chest and other sources 
will be discriminated against with 
resultant unnatural reproduction, al- 
though low frequency resonances in 
the reproducing system may be ex- 
cited to produce the well -known 
"boomy" speech. 

If distant pickup microphone tech- 
nique is desired, such as currently 
seems to be gaining favor, it is impor- 
tant that nonlinearity in the micro- 
phone and recorder be reduced to a 
minimum. This is because of the fact 
that if the microphone is separated 
from the sound source by more than 
a few feet, most of the energy it re- 
ceives will result from wall reflec- 
tions. If the system is nonlinear, high 
amplitude sounds will usually sup- 
press weaker tones and a careful bal- 
ance between the pickup of direct and 
reflected sound radiation must be 
achieved for passable results. In the 
case of a linear system the micro- 
phone may be placed with the assur- 
ance that the output will simulate 
that which a live auditor would hear 
at that location, subject to the limi- 
tations of monaural reproduction. 
Other than the microphone, the most 
likely sources of nonlinearity are due 
to improper tape bias adjustment and 
in the loudspeaker of the playback 
system. A method used by the author 
for adjustment and testing of equip- 
ment is to place the microphone in the 
center of a conventional "live" room 
and record a number of various sounds 
simultaneously, such as a wrist watch 
ticking nearby, a larger clock across 
the room, someone talking quietly at 
the end of the room, and traffic in the 
street. With poor equipment the re- 
sult will be a confused jumble of 
noise, while with good linearity the 
result will be remarkable clarity and 
ability to separate and recognize the 
various sounds. 

ANTENNA Alb STANDARDS 
IN an attempt to eliminate abuses in 

the advertising of television anten- 
nas, The Antenna Section of the Radio - 
Television Manufacturers Association 
has set up a sub- committee to formu- 
late advertising standards which will 
be released in conjunction with the 
section's antenna engineering stand- 
ards. 

Heading the new sub -committee is 
Douglas Carpenter, Sales Engineer of 
LaPointe Plascomold Corp. of Union- 
ville, Conn. Serving with Mr. Carpenter 
arc: Larry Kline of Ward Products 
Corporation, and Carl V. Wisner of 
American Phenolic Corporation. The 
committee's job is two -fold -first, to 
undertake plans for a publicity cam- 
paign to advertise the fact that mem- 
ber's products, in their advertising, 
will be RTMA approved, and second, 
to develop an approval seal which would 
quickly identify all such advertising 
and which could also be applied to the 
products themselves. 

October, 1950 

Here's why those in the know 

-- demand 

Rigid mounting for both plug and receptacle 

Tapered shell design centers to engage contacts 
automatically. 

High -voltage contact -7000 volts, 60- cycle, 
AC peak on special order. 

CANNON 
PLUGS 

Coaxial contact. Inspection door, now 
open, snaps closed, giving constant 

impudence. Twinax contacts available. 

Hand -tinning keeps solder inside cups. 

All contacts, precision- machined from solid 
bar stock. electroplated with silver or gold. 

Socket contacts are full- floating -turn through 
3600. Quick, self- centering -eases inspection. 

Highly legible contact numbers on insert faces. 

Inserts of latest approved high dielectric materials. 

Your requirements are responsible 
for the 8 to 10 design advantages 
found in each type of Cannon Plug. 
That's why engineers know the spe- 
cification is right when it calls for 
CANNON. The DP Connector Series 
is just one of many Cannon types - world's most complete line. Re- 
quest bulletins by required type or 
describe connector service you need. 

CANNON 
ELECTRIC 

Since 1915 

LOS ANGELES 31, CALIFORNIA 

REPRESENTATIVES IN PRINCIPAL CITIES 

Insert arrangements are available with 
2 to 45 contacts ranging from 15 amp 
to 200 amp capacity. Continuous shield- 
ing available in Coaxial and Twinax. 
Metal finish on shells for shielding 
and bonding ... tin plating on alumi- 
num. Other finishes available on 
special request. 

Type DPD Connectors are permanent 
installations in rack and panel equip- 
ment ... mate automatically ... have 
weight and space -saving advantages 
over other connector types. 
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TEN OF THE BEST 
RADIO TEXTS 

$3.00 

RADIO HANDBOOK 
IN TWO EDITIONS 

11TH EDITION: The standard work an 
practical and theoretical aspects of 
all radio communication. 

12TH EDITION: Detailed construction- 
al information on a wealth of radio 
communication equipments all 
brand-new. 

50TH these top -notch books are o 
necessity for everyone Interested 
In radio communication. There is 
little overlap In coverage; each Is 
o perfect companion volume to the 
other. 

FOR EITHER EDITION AT YOUR DEALER - By 
mail, $3.25 postpaid. Add lox in Cal. Foreign, 
$3.50. 

52.50 

BETTER TV RECEPTION 
THE "Fringe Area TV" Reference Book 

5y W. W. Smith and R. L. Dawley 
TV signal propagation, evaluation of TV an- 
tenna, making a TV signal survey, types of 
masts and towers and recommended instal- 
lation practices. full data on rhombics, how 
to use open -wire feed line, how to elimin= 
ate ghosts, minimizing fading, TVI, etc. 
AT YOUR DEALER - On mail orders from us , 

$2.60 postpaid. Add sales tax in California. 

$2.50 

SURPLUS RADIO CONVERSION 

MANUAL IN TWO VOLUMES 

This set of reference data has become stand, 
and for the most commonly used items of sur- 
plus electronic equipment. All conversions 
have been proven by testing on several 
units; each yields a useful item of equip- 
ment. For list of items covered, write us. 

FOR EITHER VOLUME AT YOUR DEALER - On 
mail orders from us, $2.60 postpaid. 

$3.50 

ANTENNA MANUAL 
The most practical, comprehensive book on 
antennas. 300 pages of down -to -earth help 
on antenna, feed line, radiation and propa- 
gation for all frequencies up to 1000 Mc. 
including FM and TV. Plain language; no 
need to brush up on math. A necessity for 
everyone interested in transmission or 
reception. 

AT YOUR DEALER - On mail orders from us, 

$3.60 postpaid. Add tax in Cal. Foreign, $3J5 

85 

t,RADIO.TELEVISION 
Questions and Answers" 
A separate book for each element of 
the study - guide questions pertaining to 
the various <losses of commercial U. S. A. 
rodio operator licenses. You need buy 
only those elements required for 
the license you wont. 

NOW READY! 
Element 2: Basic Theory and Practice 
Element 3: Radiotelephony 
Element 4: Advanced Radiotelephony 

C AT YOUR DEALER - On mail orders from us, $1 
EACH Postpaid for one, or 90c each for two or more. 

Now AVAILABLE: 
Element 1: BASIC LAW, temporary mimeographed edi- 
tion. (Printed edition awaits pending revision of ques- 
tions by F.C.C.) 40e per copy at your dealer; 45c from 
us postpaid. 

$3.00 

WORLD'S RADIO TUBES 
(Radio Tube Vade Mecum) 

The only book of its kind in the world. 18 languages 
with more than 15,000 tubes listed. The most com- 
plete set of tube data in existence. Many carefully 
prepared charts. Tube characteristic data of U.S., 

British, French, Czech, German, Swiss, Australian, 
Italian, Russian, Japanese, Scandinavian and all 
other available types ... all in one beeki 

AT YOUR DEALER - On mail orders from us, 

$3.20 postpaid. Add tax in Col. Foreign, $3,35 

OTHER U. S. A. ELECTRONIC BOOKS: You may order 
from us any such c ently advertised book at standard 
prices; we maintain extensive stocks for prompt Shipment. 
SURPLUS" DIAGRAMS: We can furnish schematics of 
many surplus electronic items not included in our Conver- 
sion Manuals. Send stamp for list. 

AT YOUR FAVORITE DEALER 
RECT BY mA.It FROM 

LIMITEC 
1302 KENWOOD ROAD, SANTA BARBARA, CALIFORNIA 
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Readers are asked to write directly to the manufacturer for the literature. 
By mentioning RADIO & TELEVISION NEWS, the issue and page, and 
enclosing the proper amount, when indicated, delay will be prevented. 

CD CATALOGUE 
Cornell -Dubilier's new Catalogue No. 

410 covering its line of "Powercon" 
vibrator converters is a combination 
catalogue and manual that can also 
serve as a handy reference and guide. 

Twenty -two models in five different 
types are covered, i.e., a.c, and d.c. 
converters, phono motor and record 
player converters, battery chargers 
and eliminators, d.c. to a.c. converters, 
and d.c. and a.c. mobile and fixed sta- 
tion dual- operation converters. Each 
model is illustrated and described in 
detail. In addition, there is a 9 -page 
manual on using vibrator converters. 

Copies of the new Catalogue No. 
410 may be obtained from the corn - 
pany at South Plainfield, New Jersey. 

UTC CATALOGUE 
The complete UTC line of trans- 

formers, reactors, and filters is listed 
and described in the new Catalogue 
500 issued by United Transformer 
Company, 150 Varick Street, New 
York 13, New York. 

This 28 -page catalogue carries con- 
cise descriptions on all of the units, 

application data, amplifier circuits, 
perfomance curves, and other useful 
information in tabular form. 

Copies of this new publication are 
available without charge from the 
company. 

"TRIPLE PINDEX" 
A new and revised edition of RCA's 

"Triple Pindex," the handy quick - 
reference guide to tube base diagrams, 
has been announced by the company's 
Tube Department. 

Enlarged throughout, the base di- 
agrams for more than 600 tube types, 
including more than 60 kinescopes, 
have been included in this new edition. 
The guide permits instant location 
and simultaneous study of any two or 
three base diagrams. The "Triple 
Pindex" is actually three complete and 
separate base diagram booklets which 
are joined in a single cover by a spiral 
wire binding. To locate a tube base 
diagram, the technician flips over the 
pages of one of the booklets. If a sec- 
ond diagram is needed, it may be lo- 
cated in the second booklet without 
disturbing the first diagram. A third 

Television and radio sets are repaired at the customers' doors with equipment and 
tools carried in this unusual truck, owned by Electro- Crafts Television of Kansas 
City, Missouri. This fully- equipped laboratory -on- wheels was built into a standard 
Dodge truck. An auxiliary generator provides 110 volts a.c. to operate equipment. 

Over -all view of the combination repair 
shop -on- wheels, delivery truck, and ad- 
vertising medium converted by Electro- 
Crafts Television of Kansas City from a 
standard Dodge Route -Van truck. Sets 
can be delivered or repaired on the 
spot in a lab set up within the truck. 

TEi.Ek`:SOk ^ 
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TOP TRANSFORMER BUYS! 
These XFRMRS ARE UNDERRATED 

As Per Army Spec. 

Comb. Transformers- 115V/50 -60 cps input 
Item H.V. Amp. Filaments Price 

CT-861 2100VCT .175 7.5VCT/4A, 2.5V/I0A $7.29 
CT-142 645VCT .060 5V/2A, 6.3V/1.2A 4.25 

CT-825 360VCT 340 6.3VCT/3.6, 6.3VCT/3A 3.95 

CT-076 600V 100 2 x 12.6V/1 1 95 

CT-626 1500V 160 2.5/12, 30/.100 9.95 
CT-15A 350VCT .070 6.3/.6, 6.3/1.8 3 lbs 2.95 
CT-071 110V .200 33/.200, 5V/30, 2.5/10 4.95 

CT-378 2300V 4 MA 2.5/2 6.95 
CT-367 580VCT .050 5VCT/3A 2.25 
CT-721 550VCT 100 6.3/1, 2.5VCT/2 2.95 
CT-99A 2x110VCT .100 6.3/lA, 2.5VCT/7A 3.25 
CT-91A 726V 100 5V/3A, 6.3/3.5 3.25 
CT-080 700VCT .205 5V/3, 5V/2A 3.95 
CT-328 115V 2.2 40V/2.2A, 115V/2.2A 4.49 
CT-441 50V .200 5V/2.4, 5V/1.2 2.29 
CT-408 350VCT .026 MA 5V/3A 2.75 
CT-26B ,1100VCT 400 MA 6.3V/1.6 6.95 
CT-931 585VCT .086 5V/3A, 6.3V/6A 4.25 
CT-610 1250 .002 MA 2.5V/2.IA, 2.5V/1.75A 4.95 
CT-137 350VCT .026 MA 5V/3A 2.75 
CT-102 1080VCT .055 25V/3A, 6.3V/1.8A, 6.3V/1.2A . 5.95 
CT-866 330V .065 6.3V/1.2, 6.3V/600 MA 1.75 

CT-319 330VCT .085 5V/2, 6.3/7.5, 6.3/.3 3.25 
CT-526 510VCT .025 12.5/.900 MA, 6.3/.5A 1.95 

Filament Transformers-115V/50-60 cps input 
Item Rating Each 

FT-852 23V 3.53 A $1.79 
FT-30B 58V/2.2A 2.25 
FT-599 76V/.300, 6.3V/2A 1.95 
FT-719 1.3V/6A .79 
FT-029 13.5V/1.11A .79 
FT-074 2.5V/10A, 6.3/.9A 1.79 
FT-23-1 6.3V/3A 1.10 
FT-367 5VCT/3A, 58VCT/40A 1.10 
FT-346 SVCT/13/5, SVCT/6.75, 5VCT/6.75 5.95 
FT-781 866 Trans. 2 x 2.5/5A 2.25 
FT-36-4 6.3/2, 6.3/4.5 1.49 
FT-511 3.4V/300A, 7 5 5 4 x 1 0 " x 572W 14.95 
FIG-31 2.5V/2.5, 7V/7A (Tape p 2.51/72.5A), 16 lbs. 9.95 
FT-674 8.1V/1.5A 1.10 
FT-157 4V/16A, 2.5V/1.75A 295 
FT-391 6.4V/3A 1.10 
FT-736 2 x 6.3VCT/3.2-I.2A 1.49 
FT-461 2 x 6.3VCT/1A 1.10 
FT-899 2.5V/5.5A 29000 Rms 3.95 
FT-418 6.3VCT/IA, 6.3VCT/7A 1.95 
FT-735 6.3VCT/5A, 6.3VCT/1A 1.79 
FT-101 6V/.25A .79 

FT-738 6.3VCT/1, 2.5V/2 1.69 
FT-774 6.3V/16A .79 

Plate Transformers-115V/50-60 cps input 
Item Rating Each 

PT-976 Auto: 120VCT/10 MA $ .69 

PT-31A 2 x 300V/5 MA .79 
PT-46A 4080VCT N.L. 3% to 1 8" H x 6" W x 7" L 20 lbs.. .429..9955 

PT-033 4150V/400 MA 1111 x 9% W x 9" D 70 lbs 49.95 

PT-75-2 3780/3446/3112VCT/77 MA 10.95 
PT-28-1 4600VCT/.077 12.95 
PT-403 Auto: 70V/lA 2.29 
PT-160 1120VCT/770 MA, 590VCT/82 MA, 25 lbs 24.95 

PT-170 Auto: 156/146/137/128-.71A 3.29 
PT*848 3140VCT/750 MA for BC545, BCI069A 69.95 
PT-139 42V/46V/50V/55V/15.2A 71/2x7" W z 61/4" H 10 95 

PT-637 400V/20 MA -98 
PT-589 9V/1.6A .49 

PT-31A 2 x 300V/5 MA .79 
PT-976 120VCT/10 MA .79 
PT-67-1 62V/3.5A 2.95 
PT-12A 280VCT12A 2.95 
PT-104 690V/450 MA 4.95 
PT-054 980V/450 MA 5.25 
PT-997 78V/.00754 KVA 1.49 

SPECIAL TYPES 

Item Pri. Output Price 
STF-946 210/220/230 2.5V/4A 31/2" H x 21/4" x 21/4" D $1.29 
STF-443 220/440 11VCT I25A 61/2" L x 6%" x 8" 15 lbs 15.95 

STF-638 230 5V/9A 51/4" H X 41/4" X 3%4" 1.25 

STF-05A 115/230 2 x 5V/7.5 7" H x 7" x 5" D 4.25 

STF-682 220 30-25-0V/1 MA .69 

STF-968 230 2.5V/6.5A 1.10 

STF-405 230/115 5V 12/9A 295 
STF-370 220/440 3 x 2.5V/5A, 2.5V/15A, 51/2 x 5 x 41/2 _195..9255 

STF-619 110/220 2.5V/500A, 7 x 51/4 e 5 19.95 

STF-11A 220 2 x 431/705/2 x 5V/6A, 12.6/lA 2.95 

STF-631 230 2 x 5V/27A 2 x 5V/9A, 103/411 x 5 x 7 

30 lbs. 24.95 
STF-96B 230 2.5V/6.5A 1.95 

STF-608 220 24V/600, 5V/3A, 2 x 6.3V/lA 2.25 
STF-45A 

115/7l8Ó%230 
2 x 2.5/6.5, 6.31/74 7 Few 3.25 

STF-306 
2 0%240 

5VCT 10 amp 20000 VCT 3.95 

STP-945 210/20 30 
STP-444 230/460 
STP-613 230V 
STP-823 137V 222VCT/300 MA 
STP-780 82V 4000V/.002 
STP-08B 50V 2 x 750V/1 MA 
STP-311 30/35 40 95 NL-50VFL .1 Amp 

PL 
1100VCT/300 51/4 x 4 x 3% $5.95 
230/105/115/125 15 lbs. 5% x G x 4% 14.95 

1.29 
2 95 
1.29 
.98 
.59 

STC-627 230V 1500/160, 110V/.200, 3.3V/.200, 5V/10, 
2.5-1.4/10 $5.95 

STC-611 230V 200V/200, 4 x 6.3V/.9 2.95 
STC-I6A 220V 260V/.03, 100V/i, 6.3V/4.2 2.95 
STC-607 220V 700VCT/75 MA, 40VCT/.100, 

]5/10/15V/300 MA 3.95 
STC-612 230V 400V/.30, 190/30, 2 x 5V/2.5 w/2-866 

Socket 3.95 
STC-622 230V 250V/100, 2 x 51/72-9 2-4 Png. Sockets 4.25 
STC-047 200V 700V/ 

68.0 3 /M3A-, 1 A11 

05/73 
, 5V/5A, 

/8/5MA A., 

4.95 

RL 9 or RL 7 

Interphone Amplifier 
Convert to 
H i g h Fidel- 
ity Phone 
Amp. or 
Spch. Amp. ' 
Compi. w /12A6, 12SL7, 2 Chokes, DYN 

f ß275 12r 28 32V. 

RADIART 
MALLORY 

OAK 
VIBRATORS 
IN STOCK 

OMMUNICATIONS 
U1PMENT Apia /(ee{W 

aMPA. Y 

OIL 
CONDENSERS 

FAMOUS MAKES 
BRAND NEW 

Mfd. Volt Price 
15 220AC $ 2.20 

.5.5 900 .50 
1 600 .45 
G 600 .98 
7 G00 1.05 

.5 750ÁC 1.69 
7 800 1.20 

.5 1K .69 
1K .75 
1K .99 

1.51C 105 
1.5K .89 
1.5K .95 
1.5K 1.05 
1.5íC 2.25 

2K .98 
2.5K 1.20 

4K 2.95 
4000 29.00 

4.8K 2.95 
51C 2.95 

2.79 
3.95 
9.75 
3.39 
2.95 

12.95 
4.95 

14.95 
7.95 

27.50 
.015 6.95 
.25 16.95 
.5 32.50 
1 75.00 

.29 

.15 

.23 

1.5 
2 

.25 
1 

1.5 
2 
6 

1 
.1 
15 

100 
.14.1 

6K 
.15.15 6K 
1.5 6K 

.1.1 7K 
.1 7.5K 
1 7.5K 

.15.15 8K 

.1 10K 

.0016 15K 

4 

215 

I6K 
20K 
25K 
25K 
50 

100 
100 

200VDC 
2x.1 2ST 
2x.1 311E 
2x1 4511 
2 2ST 

.5 2TT 

.5 2ST 

400VDC 
2x.25 3ST 
2x.1 3ST 
2x.1 2TT 
3x.1 3ST 
.1 2TT 
.5 ITT 
1 2ST 
2 2ST 

.1 

.1 
2x.1 
2x.1 
2x.1 
3x.1 
2x.25 
.25 
1 
2x1 
2 
2 

600VDC 

2BT 
2ST 
3ST 
3BT 
2ST 
ST 

3ST 
OTT T 
2ST 
2BT 

.15 

.15 

.16 

.20 

.15 
15 

.21 

.21 

.20 

.25 

.19 

.19 

.23 

.26 

.20 

.21 

.27 

.25 

.26 
25 

.23 

.20 

.30 

.35 
40 

.39 

1000 VDC 
1 2ST .45 

MANY OTHERS 

CABLE CLAMPS 
Tino 51, 3, 4, 6. 7A, 
Lock Type Rubber 60 ea. 
10 for 55e. 

Line FILTER, GE 100 
Amp Filter w /2x5Mfd 50V 

I cond. Operates on 
110V AC DC $1.98 

Aircraft Radio Transmitter 
CRV 52233, 28VDC ATB 

As Is. 
RCA less 

$39. 5 
R -9A APN4 Loran Rec 
Power 
31F0 Quad. Tuned switch 
es connect etc. N. G. As 
Is. Less tubes...$14.95 

706 APN4 Scope 5" Lo- 
ran. Full of Resis. Micas 
Basic Assy for Scope. N.G. 
As Is. Less Tubes.. $9.95 

BC433 Mod or nnmod CW 
Reception 200- 1750KC in 
3 bands 14 or 24V & 
115V AC ADF. Radio 
Compass As Is. Less 
Tubes. 
Poor Condition ... 511.95 

T.V. Trans- 
former, 110' 
60 cy 7" o 
9" scope 
3000v/5 MA, 
720 t/200 
MA, 6.4 / 
8.7 A, 6.4/ 
.6A, 5/3A, 

1.25/.3A. 3A. $3.95 

BC929 A3BP1 Scope In- 
dicator containing Ant., 
Switch & Motor /Tubes 2- 61i6GT, 2 -60N7, 1- 
6116. 1 -6X5, 1 -3ßP1, 1 

-2X2, P/o SCR 729 & 
APN2. New ..$25.95 
w /Convey. Dia. to 110V 
60 ey. 

Motor Driven Yagi Switch 
24V 1800 RPM. Price 

$3.95 

BC434 CONTROL BOX 
Remote Control for 433 
Radio Compass 

e 
ontains 

0 -5MA Meter, Dial Control 
$3.95 

BC659 Transmitter & Rec. 
including Power Supply 
(less Tubes. Vibrator & 
Condenser) 27 -39 MC. FM 
Xtal Controlled P/o SCR 
610 Operates 6 -12 -24 
volts. PE120 Output 90V 
40MA, 150V 40MA, 6V 
250MA 1.5V 900MA. 

$20.95 

LM Freq. Meter. No cali- 
bration Book used. Fair 
As Is. Less Xtal. 
Special $19.95 

TVI Line Filter 11OVAC 
1 Amp Reject Range 15- 
150 MC Chassis Mt. Herrn 
sealed 11/8"x114"x2 ". 

Price 69e 

GP7 Aircraft XMTTR. 
Good Condition. As Is. 
Less T. U. $17.50 

Avail. in Stock. Dual 
XMTTR & Dual Rec. Triple 
Rack Mounts MT63 -MT 
65MT71 Bent & Banged 
Up. Sold As Is. No Re- 
fund. Repairable $1.00 
ea. 

19c 
ea. 

VARIABLE 
TRIMMER 

CONDENSERS 
20 MMF Sic 
15 MMF # 86 
50 MMF C -CO 
60 MME *205 
40 MMF *746 

5 MMF #112 
3 -25 MMF 
ar. Ceramicon- 
2-20 MMF 

MINICAPS 
PIGTAIL 

Mfd. 
30 
30 
30 
40 
40 
16 
16 
16 
16 
20 
20 
20 
24 
8 

10 
10 
4 
4 

Volt 
450 
300 
350 
450 
525 
350 
525 
450 
100 
25 
80 

450 
350 
400 
150 
150 

50 
50 

150 

19e 
a 
P. Price 
$0.49 

.45 

.48 

.50 

.70 

.35 

.45 

.40 

.24 

.20 

.25 

.40 

.30 

.30 

.15 

.15 

.20 

.10 
.14 

* SPECIALS * 
ELECTROLYTIC 
CONDENSERS 

D. Y. Type Prong Mount 
18c ea. 10 for $1.75 

MFD. VOLT MFD VOLT 
40 150 40 
80 150 30 
10 200 80 
8 450 10 
16 450 15 

20 -20 25 30 -30 
10 -10 150 20 -10 
20 -20 150 40 -20 
40 -40 150 50 -30 
20 -30 250 20. 
3X20 150 10. 

Write for Many Others 

250 
300 
350 
450 
450 

155 
150 
150 
350 
300 

DS Filter Condensers 
40 -20 135 19c 

20 150 19c 
2x20 150 29c 
2x30 150 29e 
40-20 150 39e 
2x40 150 39c 
30-50 150 39c 
2x50 150 39c 
3x20 150 39e 
3x30 150 39c 
50/2x40 25/150 39e 
2x40/12 150 39c 
2x40/20 150 39c 
3x40 150 39e 
2x50/20 150/25 39e 
2x50/10 150 39e 
60- 30/150150/25 

39e 
80- 410007150/25 

39c 
40.30 200 39e 

2x32 
20-16/10 

/25 250 39e 
30 350 39e 

50-30 350 39c 
20 450 49e 

16 -8 450 49e 
2x6 450 55c 
321 6 450 55c 
2x8/25 450/75 49c 
30 -20/20 450/25 49c 

Many Others 

ARC /5 
Transmitters 

40 Watt 
Output 

These Famous 
V.F.O. 
Drivers 

Available 

3-4 MC .....$5.95 
Used. Good cond. As 
Is. 

Birtcher 

Tube Clamps 

In Stock 

ALL SIZES 

SEND YOUR 

REQUIREMENTS 

SERVO AMPLIFIER 
Les Automatic Pilot. 400 MA 12 HY Choke oke 
Les tubes contains 90 ohms ialr sealed 
sockets, bathtub tond, cial .75 

peclu0io, 
etc. 
95e ea. 

0 -5 MA & 0 -5 V Scale / 
110V Movement 2" Metal 
Case 

Readrite Meter 98c9 ea. 

0 -250V 31/2" Rd Bake$ Ves- 
ton 476. ... ..$4.25 
0.5 MA Basic 41/2" Rect 

30 VDC 
100 Meg /6001//$65 

95 
0 -150 VAC 31/2" Rd Bake 
Weston 476 ...... $4.25 
0 -5 MA Basic "S" Rd et Mal Simpson Mod 23 
w/mult. scales 0 -100 Meg. 0.600V 0 -500/ 
50/14 VDC . .... $4.25 
0 -5 MA Basic 3" Rd Bake Simpson Mod 23 

scales 
s i g" 3M 

100- 0 100 Microamp 4 1/2" Bake. Wes- 
ton Mod SO1 
0 -200 Mteroamp 4%2" Sleet Bake $$7.190 
0 -200 Microamp 4" Rest Bake. Weston 741. 
0.300 VDC 4" Beet Bake Weston 741.$13$13..95 

95 

0 -1 MA 3" Sq GE Mod DO 53 $5.95 
0 -10 MA 31/2" Rd Bake Dejure 5310 $3.95 

ARR2 
Homing 

Receiving 

6-9001, A6. Ideal l for 
2 -6 -10 Mtr. Cony. w /Dyn 
Tubes as is 55.95. Less 
Less Tubes as is $ 3.95 

BC 429 RCVR. 
(SC H183) 

Comas, with T.U. C -439 
Dual: 200 -400 & 2500- 
4700 ITC. 
Ex. Cond. $3.95 
Extra Tuning 
Unit $1.95 

DYNAMOTORS 

Input 
Type Volts Amps 

PE 86 28 1.25 
DM 416 14 6.2 
DY- 2 /ARR -2 28 1.1 

DM 36 
DM 53AZ 
PE 73CM 
DM 21 

DM 25 

DM 2813 

DM 33A 
DM 42 

28 

14 

28 

14 

12 

28 

28 

14 

1.4 
2.8 

19 

3.3 
2.3 
1.25 
7 

46 

PE 10IC 13/26 12.6 
6.3 

BD AR 93 28 3.25 
23350 27 1.75 
35X045B 28 1.2 
ZA .0515 12/24 4/2 
ZA .0516 12/24 8/4 
B-19 pack 12 9.4 

D-104 12 

DA-3A"' 28 10 

#5053 28 1.4 
CW 2IAAX 13 12.6 

26 6.3 

BD 77KM 14 40 

PE 94 28 10 

MICROWAVE 
WRITE FOR FLY- 
ERS OF SURPLUS 
PLUMBING AND 

GIBSON GIRL 
T h e 
Radio Transmit 
ter. Send S O 5 
signals 

on sly 500KC. ically 
0 -mile range. 

No batteries re- 
quired. Has hand- 

driven generator, tubes, wire. 
New. It's only $3.25 

M VARIABLE 
CERAMICONS 

a t u r e 395.475 MMF ..20c 
W a f er 170-315 MMF ..20c 
T u b e 22-195 MMF 
Socket, 12-145 MMF 
10 f o r 15-160 MMF 

5-50 MMF . 

..20c 

..20c 
..20c 
z0e 

$1.00 

AC CONDENSERS 

75 -84 125 1.30 
20 -24 120 1.00 
26 -30 110 1.00 
31 -37 113 1.00 
38 -42 110 1.00 
43 -48 110 1.00 
43 -65 110 1.25 
50 -75 110 1.25 
72 -87 110 1.25 
86 -96 110 1.45 
88 -106 110 1.50 

107 -129 110 1.75 
124 -138 110 1.75 
130 -150 110 1.75 
130 -180 110 1.90 
161 -180 110 1.75 
158 -191 110 2.00 

Write for many others. 

TELEVISION 
CONDENSER 

Mfd Volt Price 
5000 

3 
1. 5 $1.20 

500 6 .45 
2000 6 1.35 
225 15 .30 Write for Many Others 
800 15 .98 

1000 15 .85 Write for Catalogue of 500 50 .95 
6000 12 1.35 Xfrmrs, Chokes, Cond., 

29e ea. 
10 for $2.75 

MFD. VOLT 
6 400 
50 400 
40 450 

30 -20 150 
50 -50 150 
20 -20 350/25 
20 -20 400/25 

40 -20 -10 150 
40 -30/20 150/25 
50 -50/20 150/25 
60 -40/10 150/25 

60 300 
30 450 
32 450 

30 -30 150 
70 -30 150 
30 -20 350/25 
10 -10 450 

40 -20 -20 150 
40 -30 -20 150 

3X50 150 
40-20 100 150/10 

MANY OTHERS 

MICA CAPACITORS 
SOLAR XMB 

TAPPED POLES 
Mfd. Price 

2500 V Test 
.00001 $0.35 
.000025 .35 
.00003 .35 
.00005 .35 
.000075 .35 
.0001 .35 
.00015 .35 
.00025 .35 
.0003 .35 
.0004 .35 
.0005 .40 
.00075 .40 
.00085 .40 
.001 .50 
.0015 .50 
.0016 .50 
.0017 .55 
.002 .65 
.0023 .65 
.003 .75 
.004 .95 
.005 .95 
.006 .98 
.0063 .98 
.0069 .98 
.007 .98 
.0075 .98 
.008 1.05 
.01 1.25 
.015 1.25- 
02 1.30 
.025 1.30 
.027 1.35 
.03 1.45 

5000 V Test 
.0015 1.75 
.002 2.00 

Solar XQ 
Solder Lugs 
2500 V Test 

.01 1.25 

.015 1.30 

.02 1.50 

.04 1.75 

.001 .60 

.0015 .60 

.002 .75 

.0022 .75 

.0023 .75 

.0024 .75 

.0025 .75 

.0027 .80 

.003 .80 

.004 .85 

.ÓO56 .95 

.006 .95 

.0063 .95 

.0075 1.00 

.0076 1.00 

.008 1.05 

.0085 1.20 

.0005 .60 
.00085 .70 
.00015 .60 

ACCESSORIES 45c. Set of 6 for. 9000 12 2.00 Etc. 

All mercis. guar. Mail orders promptly filled. A 1 prices F.O.B. N. Y. C. send MO or Chk. Only shipping chgs. Sent C.O.D. Rated Concerns send P.O. 

COMMUNICATIONS EQUIPMENT CO. 
131 Liberty St., New York, N. Y. Dept. N -10 Chas. Rosen Phone: Rigby 9 -4124 
October, 1950 117 
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Service-Dealers: 
DO A 

X50,00 
TV BUSINESS 

ON A 

'500. INVESTMENT! 
Get into the TELEVISION 
BUSINESS in a BIG WAY 
with the TRANSVISION 
FACTORY -AGENT PLAN! 

YOU GET - 
EXCLUSIVE 

TERRITORY 
SPECIAL PRICES 

to undersell competition 

NO INVENTORY 
You work from our MILLION -DOLLAR 

INVENTORY. 

Requirements: 
You must be a Radio -TV Technician 
(experienced only). 
You must have a presentable location. 

Write TODAY for complete 
FACTORY -AGENT PLAN, to- 
TRANSVISION, INC. 

Dept. RN, NEW ROCHELLE, N. Y, 

HELD STRENGTH METER 
A must for every TV Serviceman! 

Saves 1/2 the work. 
Improves installations. 

NEW LOW PRICE 
Model FSM -1, complete with tubes.. Net $79.50 
All Transvision Prices are fair traded; subject to 
change without notice. Prices 5% higher west of the 
Mississippi. 

TRANSVISION, INC 
Dept. RN NEW ROCHELLE. N. Y. 

diagram may be located in the same 
manner. 

Tube types are listed both alpha- 
betically and numerically, permitting 
the booklet to be used like a diction- 
ary or telephone directory. A 4 -page 
cross index in the back of the book 
lists additional types, together with a 
key to appropriate diagrams in the 
book. 

Copies of the "Triple Pindex" are 
available from RCA distributors at a 
cost of 75 cents. 

CONTACT SWITCHES 
Guardian Electric Manufacturing 

Company of 1621 West Walnut Street, 
Chicago 12, Illinois, has recently is- 
sued a bulletin entitled "Contact 
Switches by Guardian" which is avail- 
able on request. 

Numerous line drawings and charts 
are employed to give information rela- 
tive to sizes, designs, and materials 
available in standard contact blades, 
lug adapters, and insulating separa- 
tors. Also included are details on the 
"Engineer's Kit," a unit containing 
working samples of bushing stock, 
mounting brackets, contact assemblies 
and fixtures, fish paper, contact blades, 
lifters, etc. 

STANCOR TRANSFORMERS 
A new edition of the Stancor trans- 

former catalogue is currently avail- 
able from Standard Transformer Cor- 
poration of 3580 N. Elston Avenue, 
Chicago 18, Illinois, or from any of the 
company's distributors. 

This 20 -page catalogue, designed 
especially for those in the radio, 
sound, and industrial electronics fields, 
lists complete electrical and physical 
specifications on more than 400 part 
numbers. Also included is a complete 
price list and handy charts. 

A.C. POWER PLANTS 
The growing interest in standby 

power plants in national defense and 
war production applications makes the 
new catalogue just issued by Kato 
Engineering Company of 1415 First 
Avenue, Mankato, Minnesota, of par- 
ticular value at this time. 

The new catalogue lists all types of 
a.c. -d.c. generating plants which pro- 
vide from 500 watts to 25,000 watts 
output. Included are units suitable 
for use in homes, on farms, for insti- 
tutions, as well as water -cooled plants 
for heavy -duty applications. 

Pertinent data on operating costs, 
installation and service, generator 
types available, accessories, and fuel 
is also included. For a copy of this 
catalogue, write the company and ask 
for Form 650 -X "Katolight." 

AIDS FOR THE BLIND 
The Special Services Department of 

the American Foundation for the 
Blind, Inc., 15 West 16th Street, New 
York 11, New York, has just issued a 
catalogue which lists the various aids 
for the blind that are currently avail- 
able from that organization. 

Of particular interest to persons in 

BUY OF A LIFETIME! 
Tried and Proven the 

World Over 
LETTINE MODEL 240 

This beautiful transmitter original- 
ly sold for $98. Buy it direct from our 
factory for only $69.95, complete with 
instructions for TVI reduction. Even 
if you already have a transmitter of 
your own, this rig makes an excellent 
standby. You can't afford to miss this 
opportunity. 

The 240 is a complete 40 watt 
Phone -CW rig, working all bands 
from 160 to 10 meters; complete with 
(8 x 14 x 8) cabinet, self contained 
power supply, meter, tubes, crystal 
and coils for 40 meters. Tube line -up: 
6V6 osc., 807 final, 6SJ7 mike amp., 6N7 
phase inverter, 2 6L6s mod., 5U4G rect. 
Weight 30 lbs. 

$69.95 90 day guarantee. PRICE.... 
$20 deposit with order -the balance 

C.O.D. 
Coils for 80, 20 and 10 meters $2.42 

per set. Coils for 160 meters $3.00. 

LETTINE RADIO MFG. CO. 
62 Berkley St. Valley Stream, N. Y. 

SMALL PARTS CABINETS 
TO FIT ANY SPACE 

MULTI DRAWERS are the handy 
small parts steel storage cabinets 
you and your friends have always 
wanted! Each 5 x 2%a x 2t /4 drawer 
(painted green) interlocks on top, 
bottom or sides making it possible 
to fit them around existing fixtures 
for economy of space. Card holder 
on front of each MULTI DRAWER. 
Immediate delivery in sets of 12 
at $3.50 per set. Mail coupon now! 

THE CINCINNATI VENTILATING CO., INC. 
Third and Madison Sts., Covington, Ky. 

Please send_sets of MULTI DRAWERS (a} $3.50 per set 
C.O.D. Check Money order enclosed.! 

agree to pay postage. 
I am interested in being a MULTI DRAWER deoler. 

Send full information. 

Name 

Address 
City and State 

RADIO a& TELEVISION NEWS 
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the radio and electronics field are the 
listings covering an auditory circuit 
analyzer for blind radio technicians 
and sightless hams, a braille slide 
rule, a modified micrometer with 
raised graduations around the barrel, 
a stapled tape measure, and a col- 
lapsible cane which technicians will 
find helpful as it can be telescoped to 
fit into a pocket. 

Copies of the catalogue as well as 
all of the merchandise listed are ob- 
tainable from the Special Services De- 
partment at the address listed before. 

TUBE DATA 
The RCA Tube Department has just 

issued a revised edition of its quick - 
reference booklet, "RCA Receiving 
Tubes for AM, FM, and Television 
Broadcast." 

Designed for the service technician, 
engineer, student, or ham, this new 
24 -page booklet covers more than 450 
RCA receiving tubes and picture tubes, 
including more than 50 new types. It 
provides a means of easy checking as 
to the characteristics and socket con- 
nections for each tube type as well as 
a classification chart which groups 
the tubes according to their family 
class, their functions, and their fila- 
ment or heater voltages, thus facili- 
tating the determination of the type 
designation of a tube for a desired 
purpose. 

The booklet, Form 1275 -E, may be 
obtained from the company's tube dis- 
tributors or by sending 10 cents in 
coin to Commercial Engineering, RCA 
Tube Department, Harrison, New 
Jersey. 

POWERSTAT TRANSFORMERS 
A 16 -page bulletin, featuring the 

company's complete line of "Power - 
stat" variable transformers, has just 
been released by The Superior Elec- 
tric Company of Bristol, Connecticut. 

The new bulletin P550 describes in 
detail both manually operated and 
power driven variable transformers as 
well as the company's line correctors. 
Also included is data on " Voltbox" a.c. 
power supplies, oil- cooled "Power - 
stats," and the recently- introduced ex- 
plosion -proof units. Photographs, per- 
formance curves, graphs, wiring dia- 
grams, and similar descriptive illus- 
trations make this a handy reference 
manual. 

JERROLD CATALOGUE 
Jerrold Electronics Corporation of 

121 North Broad Street, Philadelphia 
7, Pa., has just issued a comprehen- 
sive catalogue covering its "Mul -TV 
System." 

Included in the new two -color cata- 
logue is full information on the instal- 
lation and operation of the system as 
used in apartment houses, hotels, and 
other multi -unit buildings, as well as 
in the stores of television dealers. The 
booklet shows diagrammatically how 
a "Mul -TV System," including anten- 
na, master control amplifier unit, and 
distribution outlets, is installed in a 
typical apartment house or store. 
October, 1950 

BECOME AN 

ELECTRONIC TECHNICIAN 
IN 12 MONTHS 

TRAIN NOW FOR 
IMPORTANT 

RESPONSIBILITIES 

Do you have 12 months to 
invest in a training program 
that can bring immediate and 
life -long opportunities? 

Then investigate the Tech- 
nician courses available at 

this College of Electrical En- 
gineering. For example, in 
those valuable 12 months 
you can earn your Electronic 
Technician's Certificate. You 
enter the fascinating field of 
Industrial Electronics. You 
are trained for responsibili- 
ties of tremendous growing 
importance to the strength 
and welfare of the nation. 

This world- famous course 
also supplies the basic funda- 
mentals so that you can pro- 
gress into studies of radar, 
television and other branches 
of Communication Elec- 
tronics. 

Over 35,000 alumni 
and 1,555 students 
Faculty of 85 s pecialiutt 

Train in modern, 
well- equipped shops. 

MILWAUKEE 

6 additional months make you a 

RADIO- TELEVISION 
TECHNICIAN 

It is academically possible for the Elec- 
tronic Technician to complete this course 
in 6 months of study. You are then ready 
for vital assignments in the fields of Com- 
munication Electronics. 

TV and other branches of advanced 
Electronics requires men who are trained 
under the daily, personal guidance of spe- 
cialists - through an intensive course 
such as offered here. 

In 24 additional months become an 

ELECTRICAL ENGINEER 
Under this internationally -known educa- 
tional system, the Technician courses de- 
scribed here are complete in themselves 
but also serve as units of the College pro- 
gram leading to the B.S. degree with a 
Major in Electronics. Thus, if you must 
leave school after completing your Tech- 
nician course, you are ready for immediate 
employment or specialized services. Or, 
you can continue here immediately or at 
any time and your Technician Course will 
be credited toward your B.S. degree. 

SCHOOL of ENGINEERING "' 
Write today for the help - 

iral Engineering ul "Combination Catalog 
and Occupational Guid- 
ance Manual ". 

r iL 

A SPECIAL PREPARATORY program 
is offered. 

MILITARY, ACADEMIC OR PRAC- 
TICAL training will be evaluated 
for advanced credit. 

NEXT TERMS OPEN 
JANUARY 8 ... APRIL 2 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RN -1050, N. Broadway and E. State 
Milwaukee, Wis. 

Rush free "Combination Catalog and Occupational 
Guidance Manual" plus facts on course in 

Name 

Address City State 
Check if Veteran of World War 11 
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Copies of the new catalogue are free 
of charge and may be secured by writ- 
ing the company direct. 

ONAN PAMPHLET 
D. W. Onan & Sons Inc. of Min- 

neapolis 5, Minnesota, has issued a 
four -page folder describing how any 
business, factory, institution, farm or 
home can be protected against prop- 
erty damage, production losses and 
danger to human life which are the 
frequent results of electric power fail- 
ures. 

The company's new standby genera- 
tor, specially designed for tractor -belt 
drive, is described and illustrated in 
the folder. 

When requesting copies of this pam- 
phlet, please ask for Standby Folder 
A -277. 

"SERVICE NEWS" 
The first issue of the monthly "Tel- 

rex Service News" made its appear- 
ance recently as a house organ for 
Telrex, Inc. of Asbury Park, New Jer- 
sey. 

The new brochure is prepared for 

the thousands of "Conical -V- Beam" 
dealers and service technicians 
throughout the nation with its con- 
tents written expressly for those who 
use the company's products. Each is- 
sue carries a column "Tek- Talk" by 
M. D. Ercolino, an antenna range map 
for major TV areas, antenna perform- 
ance graphs, miscellaneous product 
news, "Tricks of the Trade," and a 
question- answer column. 

Dealers and technicians who have 
not received the "Service News" may 
obtain a copy free of charge from 
their Telrex distributors. 

IRC CATALOGUE 
International Resistance Co. of 401 

N. Broad St., Philadelphia 8, Pa., has 
issued a new data sheet giving details 
on the company's "Concentrikit" stock 
assortment. 

The stock assortment covered by the 
catalogue contains all necessary parts 
for easy assembly of any of 144 dif- 
ferent concentric dual controls. 

A copy of Catalogue DC2S is avail- 
able to service technicians on request. 

HU- 

HARVEY RADIO OPENS NEW SOUND DEPARTMENT 
AN "Audio- Torium," representing the 

latest techniques in the demonstra- 
tion and merchandising of audio equip- 
ment, was formally dedicated last 
month in New York by Harvey Radio 
Company. 

Located in the heart of the Times 
Square district, the new "Audio - 
Torium" represents a complete depar- 
ture from the "horse- and -buggy" type 
of sound room which has prevailed in 
the past. 

The "Audio- Torium" features a dec- 
orated acoustically- treated ceiling, in- 
direct fluorescent lighting, and blonde 
oak- paneled walls. In technical design, 
no effort has been spared to avoid the 
bailing -wire or breadboard technique 
for interconnecting tuners, speakers, 
amplifiers, recorders, etc. 

All components on display are per- 

manently connected to a large central 
control panel which permits instant 
selection of any among thousands of 
possible audio equipment combina- 
tions. Among the unique technical fea- 
tures of the "Audio -Torium" is the use 
of low- capacity coax -type cable in both 
input and output circuits to assure free- 
dom from high- frequency attenuation. 
The means of assuring impedance 
match by feeding the signal from low - 
level pickups through cathode followers 
prior to introduction into amplifier 
circuits is also a unique feature. 

Construction of the "Audio- Torium" 
required the use of more than 10,000 
feet of low- capacity cable, 568 Cannon 
type XL connectors, 300 d.p.s.t. toggle 
switches, 300 closed circuit jacks, and 
other miscellaneous items in impres- 
sive quantities. 30 

Among the visitors who attended the opening of Harvey Radio Company's "Audio- Torium" 
was Lincoln Walsh (left), designer of the Brook all- triode amplifier, who is shown dis- 
cussing audio merchandising with Roy Neusch, director of Harvey's sound department. 

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. 

NEW MODELS i"NEW DESIGNS 
v NEW LITERATURE 

-A' Battery Eliminator, DC -AC Inverters 
Auto Radio Vibrators 

Ste yaws ideas es (ma to iatte44 

AMERICAN TELEVISION R. RADIO CO. 

Qua&ty "Twdutt4 Súue 1931 
SAINT PAUL 1, MINNESOTA- U.S.A. 
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RASIO COURSE HOME -STUDY 

l 
WORTH MUCH MORE 
You should get more money 

for your Course. The first week 
1 studied it. I made $10.00 re- 
pairing sets. I built my own 
test outfit from details given 
in this course. I have repaired 
10(1 radios to date. . 

Signed: Robert C. lfam met , 

120 W. 13th. Davenport. Iowa. 

COMPLETED IN 8 WEEKS 
"I am very satisfied with 

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

"I have found since taking 
your course how modern and 
up to date it really is. There is 
not one page in the whole 
course which anyone interested 
in radio can afford to miss. 
Your course started me on the 
road to a well paid job and 
has repaid me many times." 
Charles Al spark , 433 Elm St., 
Reading, Pa. 

AMAZING BARGAIN OFFER 
Here is your practical home -study course at a give -away price. 
The 22 lessons cover all topics just like other correspondence 
radio courses selling for over $150.00. Our amazing offer per- 
mits you to obtain the course complete for only $2.50, nothing 
else to pay. Course covers fundamentals, modern circuits, 
practical radio repairs. Includes hundreds of diagrams, thou- 
sands of repair hints, many trouble -shooting short -cuts. 

RADIO TRAINING FOR HOME -STUDY 

The easy -to- follow lessons of this home -study course will show 
you quickly how to repair all types of radio sets. There are 
lessons on how to open a shop and operate a successful 
radio business. Every lesson is well illustrated. interest- 
ing to read, really easy to understand and apply. No 
special previous knowledge is needed. The early lesson. 
explain important principles. Other lessons cover test 
equipment. trouble -shooting, circuit tracing. television. 
anti ,t.'ry important topic of ',Oil, set, icing. 

PRACTICAL ON- THE -JOB MATERIAL 

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

IN MANUAL FORM 

$2 50 
COMPLETE 

SPECIAL OFFER 
READ THE DETAILS 

EASY TO UNDERSTAND AND APPLY 
The practical lessons of this course -manual are easy 

to follow and apply to actual radio jobs. Hundreds of 
radio and television facts that puzzled you will be 
quickly cleared up. You will find yourself doing radio 
repairs In minutes instead of hours -quickly finding 
faults or making adjustments. Every new radio de- 
velopment of importance and thousands of time -saving 
facts are packed into this giant -size complete course - 
book. 

SATISFACTION GUARANTEED 
l:se the no -risk coupon below to order the Course 

for 10 -day examination in your own home. look over 
this material, read a fete lessons, use this aid to fix 
a few radios. Only then decide to keep the lessons 
at the bargain price of $2.50 (full price). or return 
the material for a cash refund. 

SUPREME TELEVISION MANUALS SUPREME RADIO MANUALS 
MOST AMAZING MONEY -SAVING BARGAINS 

The teievisiet' series manuals are the most remarkable values 
offered by Supreme Publications in their 17 years of business. 
These TV manuals at only $3 and $2 each are amazing bar- 
gains and defy competition. There is nothing else like them. 
Each manual is a virtual treatise on practical television repairs. 
By normal standards, each such large manual packed as it is 
with practical facts, hundreds of illustrations, diagrams, charts, 
photographs, and expensive extra -large blueprints, should sell 
for $10 -but as SUPREME special values they are priced at 
$3 and $2 each. Only a publisher who sold over one million TV 
and radio manuals can offer such bargains based on tremen- 
dous volume -sales. 

1. 

New 1950 TELEVISION manual contains 
complete s r. 

c 
o, data all popular mise r(. ay (elevi. ion sets of all makes. Given de- scNp(lun 41. modern circuits. test patterns. response et revs, many oscilloscope waveforms, 

alignent -nt talles. service hints. diagrams in the farm of doublc.spread blueprints, test points. voltage charts, etc. Extra large size: 81'2x l l ". manual-style binding, flexible e 
covers. at your jobber or by mail. only. 

Meet - Often - N wised 

1950 

Television 

Compiled by 
M. N. Heitman, 
radio engineer, 
teacher, author, 
and serviceman. 

New 1950 T -V Manual 
This newest giant vol- 

ume of the series covers 
1950 television factory 
data. Here is everything 
you need to repair and ad- 
just all present day TV 
sets. Covers all popular 
makes from Admiral to 
Zenith. There are circuit 
explanations, 144 pages 
of alignment procedure, 
many test patterns, re- 
sponse curves, pages of 
waveforms, voltage charts, 
hints, factory recommend- 
ed changes, and ten mam- 
moth 11 x 15 -inch blue- 
prints. Available at your 
radio jobber or postpaid. 
See coupon. $3 
Price only 

1949 T -V Manual. Similar to the volume 
listed above. Has 160 extra -large pages, plus 
9 double- spread giant blueprints. 2 
To order see coupon at right, only $J 
1948 T -V Manual. Earlier volume has ma- 
terial on all popular TV sets of this period. 
Large size: 81/2x11 ". Remarkable value, $3 see coupon at right, only 
1947 F.M. and T -V Manual. Covers popular 
F.M. and television sets including 
R.C.A. 630TS. Data on 192 pages. Only.. $2 

Supreme Publications 
Sold by All Leading Radio Jobbers 

Oct obt'r. I 950 

ñ- 

BIGGEST BARGAIN IN SERVICE DATA 

New 1950 Radio Diagrams 
Now you can benefit and save 

money with Supreme amazing 
scoop of 1950. This one giant 
volume has all the service data 
you need on all recent radio sets. 
Here you have clearly -printed 
large schematics, needed align- 
ment data, parts lists, voltage 
values, and information on stage 
gain, location of trimmers, and 
dial stringing illustrations. This 
is the help you need to find 
tough faults in a jiffy. The new 
1950 radio manual is a worthy 
companion to the 9 previous vol- 
umes used to an advantage by 
over 128,000 shrewd radio men. 

You get best values at lowest prices in Supreme Publi- 
cations manuals. For the remarkable bargain price (only 
$2 for most volumes) you are assured of having on hand 
needed diagrams and all other essential repair facts on 4 
out of 5 sets you will ever service. Every popular radio of 
all makes from old- timers to new 1950 sets is covered. 
Select manuals wanted, see below. Rush coupon today to 
try manuals for 10 days. 
SUPREME RADIO MANUALS for PREVIOUS YEARS 

1949 1948 1947 1946 1942 1941 1940 1939 
SUPREME Most -Often -Needed RADIO DIAGRAMS 
Each Manual only 52. 1949 is 52.50 ; 192 pages of diagrams, 
alignment data, voltage values, parts lists, and service 
hints: large size, 8V2 x11'. To order, see coupon below. 

1926 -1938 
RADIO 

Diagrams 
240 Pages 
Price 52.50 

NO -RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 3727 W 
Send me Radio Servicing Course at $2.50 

and the TV manuals checked below and Radio 
manuals checked at right. You guarantee satis- 
faction or will refund my money. 

1950 Television \lanual, $3. 1949 TV, $3. 
1948 TV, $3. (]1947 TV S, F.M., only $2. 

f am enclosing $ Send postpaid. 
Send C.O.D. I am enclosing 5... deposit. 

Name: 

Address: 

o 
o 

. 13 St., Chicago 23, ILL. 
Most -Often - Needed 

Radio Diagram Manuals 
New 1950 Manual. S2.51) 

1949 Radio Manual, $2.:.0 
1948 ; PRICED 
1947 
1946 

z 
AT ONLY z 

1942 f $2 1941 o 
1940 O 

o 1939 EACH 

o 1926 -1938 Manual. $ =.51) 
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NVENTORY SALE 
ALL PRICES CUT TO BONE 
Westinghouse Cuprox Rectifier 0.64 Amp. 28 

Volts. Reg. $11.00 ea. Special $3.95 
25e TUBE SALE- X,.53- 2A7 -55- 27-85 -31- 

56 -57 6 for $1.00 
TUBES -0Z4, 79e; 6SC7 GP, 59e; 117P7 95c 
12 BRAND NEW 10" PHONO RECORDS- ASS't. 

Jazz -Pop - Hillbilly - Polkas $1.79 
3 Connec- 
tion 

5 Wire Shielded Cable with AmpheB }Or 00 
7 Wire Shielded Cable, 24 m. with Octal Plug. 

for $1.00 

U. S. ARMY GAS MASKS 
Has O.D. covered case suitable for lunch or tool bag 
and charcoal container for use in refrigerators to 
eliminate fish or other odors. 

Brand new -39e each; 3 for $1.00 

TRANSMITTING PLATE TRANSFORMERS 
A pair of Signal Corps transformers connected in se- 
ries to 110 -125 Volts, AC will deliver approximately 
750 to 800 Volts, DC, 200 mils, when connected to a 
rectifier tube and filter condenser. Cost Uncle Sam 
$23.00 -our price per pair, $2.98. Shipping weight 
33 lbs. 

JONES 20 TERMINAL BARRIER TYPE 
. STRIP 25e 

Signal Corps Phones -2 M. Ohms (8 M. Ohms 
IMP.) 405 2 Ft. Ext. Cord (and Plug) 

OIL FILLED FILTER CONDENSERS 
1. -MFD -1000 working volta 6/99e; 12/$1.75 

CD. 4 MED. 600 V. Upright Bottom Lug 49e 

TOBE TUBULAR ELECTROLYTICS 
20 -20 MFD. 150 V...35e 30-30 MED. 150 V 37e 
40 -40 MED. 150 V...395 

Low -Loss Short Wave 
Lock Type Air Trimmer 

Variable Condensers 
3 PL-12-15 Mmfd..12e 

nl 7 P1. -25 -30 Mmfd.. lye 
8 P1. -30 -35 Mmfd..16e 

10 Pl.-40 Mmfd 175 
14 P1. -56 Mmfd 244 
20 PL-80-100 Mmfd 28e 
27 P1.- 100- 110Mmfd 35c 

3 GANG T.R.F. 
VARIABLE CON - 
D E N S E R S 

.000365 Con. 655 

D.P.D.T. SLIDE 
TOGGLE 
SWITCH ....15e 

4 PR. WAFER SOCKETS -$1.49 per C. each 3e 
PHILCO 4 MF -300 V -11/s CAN CONDENSER -10e ea. 
5 -6 PRONG WAFER SOCKETS 52.50 per C 
100 ASST. SOCKETS- 4 -5 -6- 7..........$3.50 per C 
1,000 OHM WIRE WOUND POTENTIOMETER ....15e 
30 HY- FILTER CHOKE SHIELDED 3 for $1.25 

per doz. 3 0001 ohm Wire Wound Rheostats..... , .$1for 
CARTER WIRE WOUND C.T. VARIABLE 

85e 
OHM 

RESISTORS 85f per 
RCA 6 OHM POWER NGHOUSE, , . 

60 CYCLE 
7 for WATT 

GEN. 
HOUR METERS, 

ERS, WESTINGHOUSE, etc., CYCLE WATT 
HOUR METERn, 

your 
used, perfect condition, 

same as used in yo0r home. 110 -125 volts. 
5 Amps. $2.95; 10 Amps $3.95 

PIEZO CRYSTAL HOLDERS with cover...12 for $1.00 
Grind your own crystals -Pure Brazilian Quartz, ll 

sizes and thicknesses -4 lb. package $1.00 
RCA Band Switches - 
3 gang. 3 pos. 3 band.30e 8 gang. 5 pos. 4-5 band.40c 
Tri mmer -Padder Amt.-all isolantite- singles, dual: 

triples -100 asst. pieces $2.25 
5"-450 ohm AC -DC dynamic speaker $1.35 
ATTENTION: Prospectors, Explorers for H idden Treasu reel 
Construct 
Amplifier. 

a 
Amplifier u Type 

nit only 
Mine Detector 

y (less tubes and bat- 
teries) with cables, headphone cord, and jack. Army 
wiring diagram. Type AN /PRS -1 $1.95 

HAN TOGGLE SWITCH. 
D.P.D.T. 

Lots of 
100 -350 39C M. 

RCA Asst Mica By- 
Pass Con ,.002, 
.0025. 100 for 95e 
8 or 9 Gang Push 
Button Switch...59c 

DRILLED CHASSIS FOR 5 -6 tubes 5 "x10 
PHONE JACKS -OPEN A CLOSED AUTO........18e 
NATIONAL 20 MFD -450 VOLT 

CONDENSER 
EBY SPEAKER VOL. CONTROL -60 
SALE -PHONO RECORD ALBUMS -12 

10 "-3 comp.-15e; 4 comp. 20e; 

"x11 /"..25e 
CAN FILTER 

25e 
OHMS 15e "-3 comp. 15e; 

12 comp. -43a 
WESTERN ELEC. 20 AMP RETARD CHOKE. Wt. 125 

lbs. Freight Shipments Only. SPECIAL $5.00 
4 Wire Shielded Cable, 6 Ft. with Plug...7 for $1.00 
IRC -300 Watt -300,000 OHM Wire Wound Res. 95c 
6 Prong Amphenol Sockets $4.00 per C 

AMERTRAN FILAMENT TRANSFORMER -6.3 V. 10 
Amp. Encased Isolantite Terminal Posts $1.50 

AMERTRAN XMITTING AUDIO XFORMER -For Class 
B or Modulator. Prs. 6400 /1600 -Sec. 5560 @ 
160 MA. Cost $75.00 SPECIAL $2.49 

AMERTRAN AUDIO OUTPUT XFORMER-Pri. 10,000 
g 15 MA; Sec. 300, 6 -1 Ratio $1.49 

AMERTRAN MIXER AUDIO XFORMER -Prs. 800 -10.- 
000 Ohms $1.00 

156.1 RATIO VERNIER DIALS -4 in., a,§ in. Hub.350 
LINE VOLTAGE NOISE ELIMINATOR -Plugs in Be- 

tween Radio and Elec. Socket 35e 
NATIONAL VELVET VERNIER DIAL -1/4 in. Hub, 4 

in. Diem. Silver Plated $2.19 
12 in. MAGNAVOX SPEAKER, 2500 Ohms $2.95 
BY-PASS COND. ASST--25 Cans, Bake., Paper, 

$1.00 

MINIMUM ORDER $2.00 -NO C.O.D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 

NEWARK 
SURPLUS MATERIALS CO. 

Dept. OC 
324 Plane Street NEWARK 1. N. J. 
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Within the Industry 
(Continued from page 28) 

have made outstanding contributions 
to the productive arts in their fields. 

* * * 

ROCKWELL M. GRAY of the Rauland- 
Borg Corp. of Chicago was recently 

named chairman of 
the Association of 
Electronic Parts 
and Equipment 
Manufacturers at 
the annual meeting 
of that trade group. 

John H. Cashman 
of Radio Craftsmen, 
Inc., Chicago was 

chosen vice -chairman while Helen 
Staniland Quam of the Quam- Nichols 
Co., Chicago was reelected treasurer 
for her fifteenth annual term. Ken- 
neth C. Prince was reelected executive 
secretary and legal counsel for the 
group. 

James M. Blacklidge, of Gramer 
Transformer Corp., the 1949 -1950 
chairman, reported that the associa- 
tion's mobilization committee has been 
in conference with the armed forces 
procurement groups and government 
officials in Washington laying the 
groundwork for all -out cooperation in 
the production of military communi- 
cations equipment. Mr. Blacklidge 
pointed out that EP & EM members 
and other electronic producers in the 
Chicago area led the nation in the 
production of military communica- 
tions materiel during the last war, and 
that on the basis of present produc- 
tion capacity the same group can meet 
any schedule the Washington planning 
group assigns. 

* * * 
SIGHTMASTER CORPORATION has re- 
cently moved its sales office and show- 
room to 111 Cedar Street, New Ro- 
chelle, New York . . . CASCADE TELE- 
VISION CORP. has moved its production 
facilities to a new and larger fac- 
tory at 153 Chestnut Street, Irvington, 
New Jersey ... RCA has expanded 
its receiving tube production facilities 
by the large -scale installation of new 
and improved automatic tube -making 
machinery at the company's Harrison, 
N. J. and Indianapolis, Ind. receiving 
tube plants . . . ATOMIC INSTRUMENT 
COMPANY has moved to new, larger, 
and more conveniently located quar- 
ters at 84 Massachusetts Avenue, in 
Cambridge, Massachusetts . . . BICK- 
FORD BROTHERS, wholesale distribu- 
tors in the Buffalo and Rochester 
areas, has been purchased by the RCA 
VICTOR DISTRIBUTING CORPORATION 

. FIELDEN INSTRUMENT CORPORA- 
TION of Philadelphia plans to expand 
its line of products now that it has 
taken possession of new and larger 
office and factory space at 2920 North 
4th Street . . . JFD MANUFACTURING 
CO. INC. has taken over the entire 
first floor of the modern AIR KING 
building located at 6315 Fifteenth Av- 
enue in Brooklyn and has thus ac- 

s 
s 

s 
a 
s 
s 
ïb 

s 
s 
s 
s 
s 

r 

s 

s 

AT LA S 
"Multi - 

Ce!lular" 
TWEETER 

SIX 

Model HR -2 

CELL, WIDE ANGLE 
DISTRIBUTION: 100° x 50e 

Clean and efficient to 15,000 cycles 
25 watts of program material above 

1000 cycles 

"Alnica V -Plus" super 
efficient magnetic cir- 
cuit. Heavy die cast 
sectoral horn, flush 
mounting 63/4" wide, 
31/2" high, 8" deep. A 
new high in realism - 
smooth and clean 
musical brilliance. 
Perfect articulation 
and Sibulance in 
voice reproduction. 

WRITE FOR COMPLETE 
DESCRIPTIVE CATALOGUE 

Variable 
High Pass 

Filter 

Model FN -1 

lib 

s ATLAS SOUND CORPORATION 
s 1446 39th St. Brooklyn 18, N. Y. ss ®sss.ss 
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SHOOTS TROUBLE 

FASTER! 

PRICE 

$9.95 
at distributor 
or postpaid. 
direct. No 

C.O. D.'s, 
Please. 

Ohioans add 
3% State 
Sales Tax 

MAKES MORE 
MONEY FOR YOU 
ON JOB OR AT 

SERVICE BENCH! 

igr,naletie 
MULTI -FREQUENCY GENERATOR 

In radio service work, time means money. Locate 
trouble faster. handle a much greater volume of wons 
with the SIGNALETTE. As a trouble shooting tool, 
SIGNALETTE has no equal. Merely plug in any 
110 V. AC -DC line. start at speaker end of circuit 
and trace hack. stage by stage, listening in set's 
speaker. Generates RF, IF and AUDIO Frequencies. 
2500 cycles to 20 Megacycles. Also used for Checks 
on Sensitivity, Gain. Peaking, Shielding. Tube test- 
ing. Wt. 13 oz. Fits pocket or tool kit. Satisfac- 
tion. or money back! See at your distributor or 
order direct. 

Ch perm 
DEPT. A. 1125 BANK STREET 

CINCINNATI 14. OHIO 

QUALIFIED JOBBERS WRITE. WIRE 
FOR DETAILS. 

Instrument 
Laboratory, Inc. 
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quired an additional 36,000 square feet 
of production space ... GENERAL 
ELECTRIC COMPANY has purchased the 
ILLINOIS CABINET COMPANY of Rock- 
ford, Illinois as a supplier of television 
and radio cabinets. G.E. has been a 
partial owner of the cabinet company 
since 1947 ... A new entrant into the 
electronic components manufacturing 
field in TETRAD COMPANY, INC. of 4921 
Exposition Blvd., Los Angeles. The 
new company will manufacture mini- 
ature solenoid coils . A new build- 
ing, providing 20,000 square feet of 
additional production space, is now in 
operation at the main Plymouth fac- 
tory of JOHN MECK INDUSTRIES . . . 

SHOBE INC., Philco distributor in the 
Tennessee area, has just opened a new 
distributing plant in Memphis . 

RADIO -MATIC OF AMERICA, INC. has 
just acquired plant facilities for the 
production of radio and television cab- 
inets at 760 Ramsey Avenue, Hillside, 
New Jersey ... GENERAL ELECTRIC 
COMPANY has announced a three mil- 
lion dollar expansion program for its 
receiving tube plants at Owensboro, 
Ky. and Tell City, Ind., involving the 
addition of 134,000 square feet of floor 
space and new tube making equip- 
ment. 30 

METER 
CHARACTERISTICS 

By LEON G. WILDE 

OFTEN it is desired to know the sen- 
sitivity and resistance of a meter 

movement. The resistance cannot, in 
general, be determined with an ohm- 
meter, as the current sent through the 
meter movement by the ohmmeter will 
frequently be sufficient to cause per- 
manent damage. The method described 
measures both the resistance and sen- 
sitivity with no possibility of damage 
to the meter. R1 is a precision resistor 
having a value of at least 100 times the 
expected meter resistance, and R2 
should have a resistance of approxi- 
mately twice the meter resistance. The 
variable voltage can be obtained from 
an adjustable power supply or potentio- 
meter voltage divider. In operation, the 
adjustable voltage is set to a minimum, 
the meter is connected with S1 open, 
and the voltage is increased until the 
meter reads full -scale. The sensitivity 
(full -scale deflection) will equal the 
voltmeter reading divided by the value 
of R,. St, is then closed, and R2 adjusted 
for half -scale reading on the meter, 
after which S1 may be opened, and the 
resistance of R2, which is now equal to 
the meter resistance, may be read on 
any ohmmeter without danger. 

30 

Setup for determining meter characteristics. 

October, 1950 

O tlt Pt[ C 2 OfZ 70 (t1j271 ? 
`TO GET TO THE BOTTOM 
YOU HAVE TO GO TO THE TOP' 

Have "deals and 
whispers" on tower 
prices got him so 
confused he's decided 
to solve it all by 

jumping off one of the d - - --d things? 
No --this is just our screwy way of illus- 
trating the fact of the matter: To get to 
the bottom of the tower price situation, 
you have to go to the maker of the top 
tower ... the Penn Teletower. 

Penn prices low on the straight, open 
basis of superior mass production... . 

without benefit of "deals." Only Penn 
could dare to offer a tower improved in 
design at a reduced price in the teeth of 
today's market . . . for only Penn has 
dared to go "all out" in applying mass 
production technique to tower making. 

Penn towers weigh less than two 
pounds a foot ... feature exclusive, auto- 
matic pilot pole alignment that permits 
safe, easy 2 -man erection without use of 
rigging hoists ... provide sectional con- 
struction that cures inventory and stor- 
age headaches. 

New, Free Price List! 
r- 

PENN BOILER & BURNER MFG. CORP. 
Dept. N2, Lancaster, Pa. 

Please send me a copy or your Teletower Bulletin. 
complete with new retailer price list. 

Name 

Company 

Address 

CANADIAN REPRESENTATIVE: 

.1. R. McVitty & Company 

53 Dalewood Road, Toronto, Ontario, Canada 

PENN BOILER & BURNER MFG. CORP. 
LANCASTER, PA. 
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De Luxe KITS 
from 19 inch to 10 inch 

with Keyed AGC 
TECH -MASTER KITS are acknowledged by 
the radio industry as the finest for quality 
and performance. Avoid the danger of buy- 
ing untested brands . . . insist on TECH - 

MASTER ... indisputably the finest of them 
all. All components are factory mounted. 
Easy to follow instructions assure perfect 
performance in comparatively short time. 

TECH- MASTER TV 

Booster 
KEYED A. G. C. 

CIRCUIT for 630 - 
Type chassis. 

"Hi- Sweep" VOLT- 
AGE MULTIPLIER. 

ACCESSORY KITS 

Write Dept. RN for literature on complete TECH -MASTER line of Kits. 

443 -445 Broadway, New York 13, N. Y. 

More leading engineers and tech- 

nicians have bui Tech-Master 

own use than anyotherTelevisiont 
Kit. 

WOULD YOU. TOEGET $9.50 
Well, here's even more for your money! 

For only $1.50, you get 
Your own personal copy of the world 
famous Radio's Master Buyers Guide, 
priced by the publishers at - 
AND Four Credit Slips, each worth 

$1.00 on orders of $5 or more 

OW( 

CLIP and MAIL NOW 

All you can save with this book 
and Harrison's low prices! 

$5.50 

4.00 

$$.$$ 
Total Value - Over $9.50 

YOU'VE undoubtedly seen previous editions of 
this indispensable book at the right hand of im- 
portant Engineers and busy Purchasing Agents. 
Now, here is your opportunity to put it to work 
for you - to save you real money and time in 
your purchases of Radio -Electronic equipment 
and parts. 

AND, who alone brings you this sensational 
offer? - HARRISON RADIO, of course ! Your 
Quality source of supply since 1925! As Au- 
thorized Factory Distributor for all leading 
Manufacturers, we give you fast and depend- 
able store and Mail Order service! And we 
guarantee our prices to be the lowest obtain- 
able anywhere! 
Our reputation for integrity is your assurance 
of complete satisfaction. 

List prices have SECRET 
TRADE DISCOUNT CODE to 
enable you to resell at a 
substantial profit! 

HARRISON RADIO CORP., 
1 225 Greenwich St., New York 7, N. Y. 

Mail me, postpaid, the new Radio's Master, dis- count code, and those four $1 vouchers, with 10 day return for refund privilege. Here's my $1.50 
Name 

YOUR MONEY BACK 
if you don't agree 
that this is the big- 
gest bargain you 
have ever seen! 

U.ARRISON: r 
RADIO CORP 

225 GREENWICH STREET 
(10 West Broadway, at Barclay St.) 

NEW YORK 7, N.Y. 

Address 

-_J 

Tßß 
BOOKS 

eePRACTICAL TELEVISION ENGI- 
NEERING" by Scott Helt. Published 
by Murray Hill Books, Inc., New York. 
694 pages. Price $7.50. 

The author of this text is with the 
Research Division of Allen B. Du Mont 
Laboratories, Inc. as well as serving 
as Instructor -in- Charge of Columbia 
University's "Principles and Practice 
of Television" course. 

With this diversified background it 
is easy to see why this text has proved 
to be such a practical expose of the 
subject. The text material is fairly 
comprehensive and covers the funda- 
mentals of picture transmission, the 
cathode -ray tube, the CR oscillograph, 
the electron tubes used for image 
pickup, the synchronizing generator, 
the video amplifier and cathode fol- 
lower, the voltage regulated power 
supply, the TV receiver, the TV cam- 
era chain, the TV transmitter, and 
finally television broadcasting tech- 
niques. 

Designed for the manufacturing and 
sales engineer, broadcasting engineer, 
student, and technician, the text cov- 
ers transmitting and broadcasting 
problems thoroughly and in easy -to- 
understand language. Both the theo- 
retical and practical aspects of lenses, 
lighting, CR tubes, transmitters, re- 
ceivers, etc., are included. 

An excellent bibliography and a 
group of review questions accompany 
each chapter so that the student who 
is using this book as a home -study 
text can check his grasp of the subject 
matter. 

This book will undoubtedly find its 
way into the libraries of technical 
television personnel throughout the 
country and provide a sound addition 
to the existing literature on the sub- 
ject. 

* * * 

"MOBILE RADIO HANDBOOK" 
edited by Milton B. Sleeper. Published 
by FM -TV Magazine, Great Barring- 
ton, Mass. 165 pages. Price $2.00 pa- 
per, $4.00 cloth. 

This thoroughly practical handbook 
has been designed to assist company 
executives and public officers respon- 
sible for the planning and purchasing 
of communications equipment as well 
as the communications engineer, sys- 
tem supervisor, operator, and main- 
tenance man who must keep such 
equipment in operation. 

With more than 12,000 main stations 
and over 200,000 mobile units current- 
ly in use, the need for such a text can 
hardly be questioned. The fact that 
the new FCC rules and allocations 
will undoubtedly create an even larger 
demand for this type of equipment 
makes the appearance of this book 
particularly timely. 

The first three chapters cover fac- 
tors which must be considered when 
planning mobile or point -to -point sys- 
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HERMETICALLY SEALED CHOKES 
10 H. 100 M.A 59a 

59 H. 100 M.A 95c 
3.7 H. 145 M.A ...59c 
10 H. 20 M.A. 39a 

A Repeat Item by Popular Demand 
A limited supply of Navy "LM" Frequency 
meters will go to the first comers at $12.95 ea. 
These units must go on an "as is" basis at this 
Low Price. They are less tubes, crystal and 
calibration book. Some are minus knobs and dial 
but have very clean -new locking insides. 

HEADSETS -MIKES 
HS -23 Hi Imp. Headsets 
HS -33 Lo Imp. Headsets 
HS -30 Hi Imp. Headsets 

New $2.95 
New 2.95 
New 1.50 
Used .79 

T -17D Carbon Mike New 2.75 
Used 1.50 

T -24 Hi Imp. Carbon Mike New 1.19 
T -30 Throat Mike New .98 
T -45 (or Navy) Lip Mike New .98 

Portable VHF Communication Unit 
Two -way radio telephone equipment designed for 
operation between 152 and 162 megacycles. 
Adaptable for many uses, a complete unit including 
the rechargeable storage battery weighs but 
fifteen pounds, and is housed in a sturdy case 
11 1/2'x9'x4 1/4', provided with shoulder- straps. 
This brand new set of big name manufacture comes 

complete with battery, battery tray, $89.50 and handset but less crystal tv v 
Battery charger is extra at $19.95 

Mobile VHF Communication Unit 
Adaptable for many mobile uses, this is a compact 
unit 31/2'x8'xl5 1/2', operating on 152 to 162 mega- 
cycles. It is six -volt powered direct from storage 
battery, and is complete with the tone filter and 
crystal; handset, control box, antenna and installa- 
tion kit. 
Brand new, ready to go 
Extra 18' stub type antennae are available...$2.95 

$129.50 

Miscellaneous SPECIALS Used New 
ID 6 /APN 4 Scope, Excellent $29.50 
R 7 /APS 2 Receiver -Indicator $79.50 
R 78 /APS -15 Receiver -Indicator... 34.50 
BC 1287 A Scope 75.00 
ASB 7 Indicator Scope 12.95 
SCR 522 Transceiver 100 to 150 MC. 34.95 75.00 
BC 1206 Receiver, 200 to 400 KC.. 5.95 
MN 26 C 17.50 24.95 
RA 10 DA Receiver 17.50 24.95 
RT7 /APN1 Transceiver 4.95 9.95 
APN 1 Complete 24.50 
BD 71 6 Pos. Switchboard 9.95 12.95 
EE 8 Field Phones 7.95 
BC 347 Interphone Amplifier 2.95 
I -70 Tuning Meter .89 
AM 61 Indicator Amplifier 9.50 
SCR 625 Mine Detector - 39.50 
BC 461 Veeder Root Counter .59 
BC 442 Less Condenser 1.49 1.95 
APS 13 UHF Antenna, Pair .98 
FL 8 Filter 2.95 
I -97 Bias Meter 3.95 4.95 
RM 29 Remote Telephone Control 7.95 9.95 
BC 602 Control Box - -- .98 
RL 42 Antenna Gearbox Motor and Reel 4.95 7.50 
TS 10 -Sound powered phones $6.50 -- 
APS 13- Transceiver $17.50 
BC 1066 A -150 to 225 MC Portable Receiver 

adaptable to many amateur uses. In Canvas 
Carrying Bag. New $6.95 

Tuning Units for BC 375- Presently most numbers 
are available in excellent condition with case 
at $2.95 ea. 

BC 306 -Antenna Tuning Unit for BC 375. 
Excellent condition $1.50 ea. 

One Tube Interphone Amplifier -Small compact 
aluminum case fully enclosed. 21/4'x33/4'153/4'. 
Less Tube 79c 

BC 717 Transmitter, New but less Tubes ....524.50 
96Q1 Complete Autotune assembly with motor and 

frame as used in ARC -1 Transmitter. New $35.00 
BC 709 Battery operated lightweight interphone 

amplifier. Complete with tube and shock mount, 
but less battery New $3.95 

SCR 183 Complete New $49.50 
Motor -Universal Electric, 24 VDC, will also op- 

erate on 24 VAC Diameter 1%'; Length 2945 °, 
Shaft 1/4á1/4" New $1.49 

MC 385A- Headset Adapter New 49c 
Information and Prices on Request 

BC 639 Receiver with RA 42 Rectifier 
RTA 1B Transceiver 
TA 2724 Transmitter and MP 10G Power Pack 
SCR 269 Compass Installation 
R 5 /ARN 7 Compass Installation 
MN 26 Compass Installation 
I. L. S. Installation (R 89- BC733) 
MD-22-URA/T1 Radar Modulator 
AN APRI Receiver and Tuning Units 
ASB7 Complete Radar Installation 
TS -251 Test Set BC 221 Freq. Meter 

ARROW 
has the VALUES! 

RADIO TUBES 
Drastically Reduced from 10 to 50% 

Nationally Advertised Brands 
813 $6.95 ea. 807 $1.79 ea. 
Type Net Price Type Net Price Type Net Price 
1 A4P $0.24 6 R7 $0.34 38 $0.24 
1A6 .19 6SF5GT... 34 39/44 .24 
185/255... .24 6S7G .39 49 .39 

50 
1 B26 2.29 6S F7 39 

.39 
1 B29 .39 65J7 .69 

56 .24 

1832-532A 2.29 6T7G .39 76 .24 
106 .19 6U7G .29 77 .24 
1C7G .19 6Z7G .39 211 /Vt4L.. .29 
1 D6GP.... ...2n4 .29 316A .34 
1 D7G .19 

24 
7C4/1203A .24 3718 .34 

1 F4 .24 700A 7.95 
1F5G .Y4 7E5/1201.. .39 703A 1.49 
1H4G .24 10YVT25A .19 705A .79 
1J6G .24 12A6 .34 714AY 5.95 
1 J6GT.... .24 12A6GT... .34 724B 4.95 
1V .24 12A7 .34 801A .39 
2A6 .39 12A8GT... .19 829 6.95 
2A7 .24 12F6GT... .29 832 4.95 
2C26A .19 12H6 .29 837 1.49 
2V3G .49 12JSGT... .24 841 .29 
2X2/879... .39 12 J 7 G T ... .24 864 .29 
3FP7 .98 1207GT... .24 872A .98 
4AP10 .98 12SF5 .24 954 .19 
5BP4 2.95 12SFSGT.. .24 955 .34 
5CP1 2.96 125N7GT. .89 957 .34 
5 D21 19.95 12Z3 .29 1625 .29 
5F P7 .95 15R .19 1626 .24 
5.123 6.96 19 .69 2050 .89 
5T4 .49 2J22 1.96 2051 .49 
6AB7 .59 28 D7 .34 9002 .34 
6 A J 5 .89 30S P EC 9003 .39 
6B8 .59 (Vt67).. .59 9006 .29 
6C4 .39 30 .24 G L4A21 ... .29 
6D8G ..... .69 304TL 1.29 Amperite 
6F5GT.... .39 32L7GT .39 10T1.... .29 
6F6G .69 33 .24 Jan 
6H6 .39 34 .24 C RP72.. .98 
6J7GT.... .39 35/51 .24 REL36.... .69 
6L5G .39 36 .24 VR105.... .89 
6L7G .39 37 .24 VR150.... .49 

WRITE FOR QUANTITY PRICES 

SURPRISE PACKAGE 
20 lbs. Ass't radio parts. A $25.00 $1.95 
value for only 

Headphone Receivers ANBHI 
Low impedance, used -good condition..... 39c ea. 

COMMAND (SCR 274 N) EQUIPMENT 
Used New 

BC -453 $12.95 - 
BC-454 5.95 
BC -455 7.95 9.95 
BC 2.95 -456 
BC -457 5.95 
BC -458 5.95 8.95 
BC -696 (or T19) 14.95 24.95 
BC -450 -3 Receiver Remote Control .89 1.95 
BC -442 2.95 
3 Receiver Rack 1.95 
2 Transmitter Rack 1.50 
Complete Command set as removed from aircraft - 
3 receivers -2 transmitters -Relay unit -control 
boxes- mounting racks- plugs- $34.50 modulator and dynamotors- crated Set. 

MONTHLY SPECIALS 
BC 456 Modulator of 274 N Command Equipment. 

Used condition 9ßC 1.69 as they come... ea. 2 for... v 
NOTE: The overwhelming majority of these units 

is in A -1 excellent condition, with tubes, 

RT7 /APN1 TRANSCEIVER 
Usedasanaltim- 
eter, it may 
be converted 
for signaling 
control cir- 
cuits, citizens 
band, etc. Complete 
and dynamotor 
condition at the 
price of 

UNIT - 
l_.__ 

' 

ë " 

, ®its. 
with 14 tubes 

they are in good used 
amazingly low $495 

SEND FOR FREE 8 -PAGE ILLUS- 
TRATED BULLETIN 

listing many exceptional values 

Dept. N 

1712 -14 S. Michigan Ave., Chicago 16, III. 
-PHONE: HArrison 7 -9374 

ne. 

BC 434 COMPASS CONTROL BOX 
Contains 0 -5 mil 
meter suitable for 
"S" meter -pots, 
knobs, crank, jacks, 
switches, five grain of 
wheat bulbs Like new 

at only 

$129 
CONDENSERS 

and numer- 
ous other 
parts. 

2 mfd. 4000 VDC. OIL FILLED 
1 mfd. 6000 VDC. OIL FILLED 
.25 mfd. 15000 VDC. OIL FILLED 
.00025 mfd. 25000 VDC. OIL FILLED 
.4 mfd. 1500 VDC. OIL FILLED 

Each 
$2.95 

1.98 
4.95 
2.95 

.29 
10 for 2.49 

.39 
3 for 1.00 

.24 
5 for 1.00 

.59 
2 for 1.00 

1.19 

2 mfd. 600 VDC. OIL FILLED 

1 mfd. 600 VDC. OIL FILLED 

1 -1 -1 -1200 VDC. OIL FILLED 

50 mmfd -5KV -5 Amp. Vacuum Cond 

IS -185 Weston Voltmeter Model 433-0 to 150 
VAC 25 to 2400 cycles. $24.95 New 

AS- 138 /ARN -10 inch streamline loop as used 
with direction finding receivers. Fixed position, 

it is ideal for planes, boats, auto- $2.95 mobiles. New 

BC 906 -Frequency Meter 
Range 150 -225 MC with modification possible for 
lower frequencies of TV, etc. Contains 0 -500 DC 
microammeter and uses Battery pack of 1.5 V 
and 45 VDC. 

Like New -Less Batteries $12.95 
FLAP PITCH MOTOR 

24 VDC. will operate on AC- 11,000 
R.P.M. Complete with gear box $095 
and limit switches ea. Li 
SOLENOID 110V60cyc. coil complete with trip 

arms that really snap into place and hold. New 49c 

BC -605 Interphone 
Amplifier 

Easily converted to an 
ideal intercommunica- 
tion set for office - 
home-or factory. 

Original -New... $4.95 
Like New 3.95 

(With Schematic) 

See April 1950 Radio 
News for complete con- 
version data. 

BC -604 Transmitter FM 
20 -28 MC 

11 and 15 meters. Can be operated on 10 meters - 
10 channel push button crystal. With all tubes and 
meter but less dynamotor. $14.95 Excellent Condition 
Crystals- 
Set of 80 14.95 

BC 603 $24.95 Receiver -Good. Used 

BC 620 
Receiver -Transmitter -2 crystal channels -20 to 

27.8 MC FM -13 tubes. Metered, Plate and 
Filament New $14.95 

Used 9.95 
PE 97 Power Supply for above 6 -12 volt vibrator 

type. 
Used less tubes, vib. & con $2.95 

FT 250 Mount for both BC 620 and PE 97 New $1.50 

BC 223 
Brand new Transmitter with all three tuning units, 
two tuning unit cases, spare tube carrying case, 
shock mount and brace; but less tubes$19s95 
at new low price of 
Set of 5 tubes $3.95 
Tuning units are available separately at..Ea $2.50 
PE 125 -12 -volt Vibrator Pack New $12.95 

Used 8.95 
Spare parts kit for PE 125 containing 2 tubes; 

2 vibrators and 13 fuses in metal container with 
handle and clasp (BX 41) New $2.95 

All shipments FOB warehouse. 20% Deposit re- 
quired on all orders. Minimum order accepted - 
$5.00. minois residents, please add regular sales 
tax to your remittance. 
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/?J,b 

GE OFMNESURPLUS 

2 

COLUMBIA'S GEM OF THE MONTH 
APN -1 ALTIMETER TRANSCEIVER 

Easily converted to AC for 420 ham band. Also 
has parts for TV sweep generator with use of 
wobulator. Can be modified for citizens' band. 
Excel. cond. Complete $3.49 
Schematics for above. Ea. .95 

RG8 /U COAX CABLE 
52 ohm. Brand new. Per ft. .O8 
Per 100 ft. $4.95 

LM FREQUENCY METER 
Freq. 125 kc. to 20,000 Ice. Complete with 
tubes and crystal (less calibration book). Good 
cond. $22.50 

ID- 93 /APG -13A SCOPE 
Makes swell lab scope by converting power trans- 
former. Has all sweeps. Excel. cond. $19.95 

METERS 
See our bargain- packed section on METERS in the 
September /50 issue RADIO NEWS, Page 114. 

SELSYN MOTORS 
115 V. 60 cycles. Terrific for beam indicators, 
etc. Good cond. PER PAIR $7.95 

PE103 DYNAMOTOR 
6 and 12 V. input; output, 500 V. @ 160 mils. 
Ideal for mobile. Excel. cond. $15.95 

LOOPS! LOOK! LOOPS! 
MN -20 -E for MN -26 and RA -10, etc. New, 

boxed. Ea. $ 7.95 
DU1 MDF Has 2 -tube amplifier. New, 

boxed 24.95 
MN -24C CAA approved. Good cond. 24.95 
LP -21A for ADF. Excel. cond. 7.95 

SELENIUM RECTIFIER 
Fine for 24V. @ 3 amp. and surplus equipment. 
Only $2.39 

CONDENSERS 
10 mfd. @ 600 V. New $ .99 
3 mfd @ 1500 V. W.E. New 1.29 
W.E. No. 188 -A Seven different condensers 

in one can from .1- .0015. 3 CANS FOR 1.29 
TS -15 -A HANDSET 

American Carbon Mike with 2,000 ohm phone 
with PL -55 and PL -68 plugs and cord attached. 
NEW $4.50 

TUBES! LOOKIT THESE CRAZY PRICES! 
ALL NEW, BOXED! 1625 90.35 
811 $2.95 8012 1.19 
813 7.50 829B 4.50 
6AK5 .89 832A 3.95 
6AG5 .89 6SN7 .99 
6J6 .89 2D21 1.09 
717B .79 531.4 1.75 

TRANSFORMERS 
Filament: 5V. @ 10 amps for 872 tube. 60 cycles, 
With socket. Good cond $6.95 
Filament: 5.1 V. @ 190 amps. Ideal for spot weld- 
mg. Good used cond $24.95 
Peerless Matching Xfmr: 50 -500 or 500 -50 Brand 
new and boxed 91.49 
GE RELUCTANCE PICK -UP CARTRIDGE. For turntable. 
NEW 1.95 
PE1O4 VIBRATOR POWER SUPPLY: For BC654 Input 
6 or 12 V. Output, 51 V. neg. bias. 90 V. B. plus. 
@ 5.10 mils. 11/2V. filament @ 350 mils. Excel. 
cond. $7.50 

TV TUNER 
13- channel turret with 6CB6 RF amplifier and 676 os- 
cillator mixer. Has silver contacts, 31/a in. shaft, coni- 
cal vernier control. All tubes and parts factory con- 
nected and aligned. Standard video and audio output. 
See June /50 RADIO NEWS, P. 58. 
New, late model $19.95 
Conical TV antenna, New 4.95 
Arrow TV antenna, New 7.50 

RECORD CHANGERS: 78 r.p.m. Standard brands. 
Near New .. .. ... .. ............$14.95 
HI -FI AUDIO AMPLIFIER: Push -pull 6F6 to low 
imp. voice coil. Easily modified for use with turn- 
table or PA system. Excel. con. $10.95 

TU17 8, 18 TUNING UNIT: For BC223 Transmitter. 
TÚ17 covers 2 -3 mc; TU18 covers 3 -4.5 mc. Excel. 
con. ..$1.99 
BC 733 5 R 89 /ARNS LOCALIZER 6 GLIDE PATH 
RECEIVER COMBINATION; Terrif receiver for FM & 
2 -meter band. Complete with tubes & xtals. Both i 
good cond. PAIR: $9.95 
See March /50 RADIO & TELEVISION NEWS for con- 
version. 

ARC -5 OR 274 -N TRANSMITTERS COMPLETE 
2.1 -3 mos. Excel. for Ship use $10.95 
3 -4 Tiles. Used. excel. cond 9.95 
4 -5.3 m . Used, excel. cond 3.50 
5.3 -7 mes. Used, excel. cond 3.50 
7.9.1 mes. Used, a 

~ 
cel. cond 9.95 

ARC -5 OR 274 -N RECEIVERS 
1.5 -3 mes. For ship e. Excel. coud $14.50 
3 -6 mes., excel. cond 

s 
3.95 

6 -9.1 mc s., good cond 5.95 
190 -550 lies., excel. cond 9.95 
Command Receiver flex. cable 6' .95 
Command Receiver 28V dynamotor .79 
Command Knobs for Receiver. Ea .69 
MD7 /ARC -5 Plate Modulator 7.95 
3C -456 Screen Modulator 1.95 

274N ANTENNA RELAY BOX 
Contains RF meter plus 50 mmfd II. V. vacuum cond. 
and relay. New in carton $2.25 

COLUMBIA ELECTRONIC SALES 
522 South San Pedro Street 

LOS ANGELES 13, CALIFORNIA 

126 

tems, frequencies and rules for each 
service, and the proper procedures to 
be followed in filling out the license 
application forms. The next three 
chapters are devoted to the matter of 
selecting the correct equipment for 
the system chosen and gives specifica- 
tions on all of the mobile equipment 
currently available. Antennas and 
towers receive particular attention in 
two chapters devoted to this subject. 
A particularly valuable chapter on 
maintenance should prove a boon to 
the technician. A section on operator 
licenses and another on general FM 
theory round out this text. 

We believe that persons in the mo- 
bile radio field would be doing them- 
selves a great service to investigate 
this handbook as it will provide most 
of the answers needed in the day -to- 
day operation of two -way mobile 
equipment. 

* * * 

"FREQUENCY MODULATION" by 
K. R. Sturley. Published by The 
Chemical Publishing Co., Inc., Brook- 
lyn. 94 pages. Price $4.75. 

Although presented in concise form, 
this text covering FM radio manages 
to convey an amazing amount of in- 
formation on the subject. Designed 
for the radio technician, the author 
outlines the principles of frequency 
and phase modulation systems, the ad- 
vantages and disadvantages of such 
systems over amplitude modulation, 
the modulating methods, and the vari- 
ous details of the FM receiver in sim- 
ple terms. 

The book is divided into seven main 
sections covering the general nature 
of the system, the advantages and dis- 
advantages of FM and PM transmis- 
sion, methods of modulating the fre- 
quency or phase of a carrier, the FM 
receiver, frequency to amplitude con- 
version, and a discussion of the com- 
plete receiver. 

Treatment of the subject matter is 
largely mathematical and the student 
should have a working knowledge of 
college algebra and calculus for a 
complete understanding of the text. 
The book is well illustrated with 
charts and diagrams while a complete 
schematic of a typical FM receiver is 
included in the appendix. A fairly 
comprehensive bibliography on the 
subject of FM further enhances the 
text material. 

* * * 

"MOST- OFTEN -NEEDED 1950 
RADIO DIAGRAMS AND SERVIC- 
ING INFORMATION" compiled by 
M. N. Beitman. Published by Supreme 
Publications, Chicago. 192 pages. 
Price $2.50. 

This is the tenth volume of this 
popular servicing series to appear and 
covers AM and FM combinations, 
straight receivers, and record chang- 
ers produced during the past year. 

Sets diagrammed include those of 
almost thirty manufacturers. In ad- 
dition to a complete schematic on each 
of the receivers there is information 
on the correct alignment procedure, 
dial stringing data, trimmer locations, 

midway 
NEW YORK'S MOST 
CONVENIENTLY LOCATED 

RADIO SUPPLY HOUSE 
For your satisfaction, Harry Diamond, 
Sol Sterman W2JWX, and Harold Kahn 
who have served you for many years, 
want you to know that Midway is under 
their personal supervision. Their record 
in the past is your guarantee of the finest 
quality, service and savings now and 
always. 

SPECIAL Introductory Offer I I 
16DP4 

16" Round Glass Cathode Ray Tube 

FIRST 

QUALITY 

$2495 
Standard 

RMA Guarantee 

QUANTITY LIMITED 
Complete Stocks All Standard Makes 

Immediate Delivery Lowest Prices 

Send for your free illustrated brochure Today! 

midway TELEAs öA tORP. 
60 W. 45th St, New York, N.Y. MU 7 -5053 

NOW! YOu can SWITCH to AFC 

with 'BROWNING! 

"ON" OR "OFF" AFC ON FM AS YOU PREFER 

e for unequalled 
performance 
and precise 
FM tuning. In- 
cluded in all 
B r o w n i n g 
tuners. 

MODEL RJ -20A 
High -fidelity FM -AM Tuner 
incorporating tone controls 

To truly enjoy FM . 

and the unmarred brilliance Arm- 
strong- circuit FM alone makes pos- 
sible - you need the performance 
of the RJ -20A. The man who knows 
radio knows nothing less will give 
equal performance. 
Music is flawless, noise -free- 
every instrument sounds true . 

speech is clear, with astonishing 
"presence ". Tuning is precise and 
drift -free. 

Superior performance with maximum 
tonal quality. Wide -range tone con- 
trol to suit your taste; 20 db. treble 
and bass boost. 
Also available: RJ -I2B FM -AM tuner with 
triple tuned IF transformers in AM, RV -IOA 
FM tuner only. All with same Armstrong 
FM circuit. 
Free Bulletin RN -1050 gives performance 
curves and data on these high -fidelity 
tuners. 

o BROWNING 
LABORATORIES, INC. 
WINCHESTER, MASS. 

ENGINEERED FOR ENGINEERS 
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as well as a concise step -by -step pro- 
cedure for correct alignment. 

A representative assortment of auto 
radios has also been included which, 
along with the record changer data, 
makes this book of particular interest 
to the technician. 

* * * 

tQBETTER TV RECEPTION IN 
FRINGE AND LOW -SIGNAL ARE- 
AS" by Woodrow Smith & R. L. Daw- 
ley. Published by Editors and Engi- 
neers Limited, Santa Barbara, Califor- 
nia. 137 pages. Price $2.50. Paper. 

This is a thoroughly practical hand- 
book for the installation technician. 
The text is written in easily under- 
stood language and is lavishly illus- 
trated with photographs and line 
drawings. 

The book is divided into six chap- 
ters. The first chapter, How the TV 
Signal Gets to the Receiver, covers 
fringe area reception, the space wave, 
the effect of irregular terrain, an- 
tenna height considerations, atmos- 
pheric effects, tropospheric propaga- 
tion, absorption and scattering, an- 
tenna efficiency, elevation angle deter- 
mination, horizon signal source, feed 
line matching, and proper viewing 
conditions. The second chapter deals 
with the various things the installa- 
tion technician can do to improve tele- 
vision reception such as, field strength 
surveys, the use of field strength me- 
ters, a study of various signal devia- 
tions, the elimination of ghosts and 
fading, the use of boosters, and the 
adjustments which can be made to the 
receiver itself to improve sensitivity 
and increase the apparent signal 
strength. 

The third chapter deals with the 
various types of television receiving 
antennas, their characteristics and ap- 
plications. The fourth chapter dis- 
cusses transmission lines and distribu- 
tion systems while the fifth section 
covers the antenna, mast, and feed 
line installations. The final chapter is 
devoted to an analysis of the various 
types of interference and the steps 
which can be taken to eliminate or 
alleviate the condition. 

All -in -all we believe that the alert 
technician operating in TV fringe 
areas will find this book extremely 
practical and a valuable addition to 
his kit of working "tools." 30 

' "Last week $24.95 for rectifier tubes. This 
week $24.50 for a hat. Any questions ?" 
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transformers 
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Tß1lP1RFORA[DC1áS 
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These 2 Catalogs 
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to transformers for 
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CHIC.At°+O7 

New Equipment Line 

Famous Sealed -in -Steel Units 

POWER TRANSFORMERS 

BIAS TRANSFORMERS 

FILAMENT TRANSFORMERS 

FILTER REACTORS 

AUDIO TRANSFORMERS 
In 3 Ranges: Full Frequency, 
Public Address & Communications 

JAN -T -27 TRANSFORMERS 

HIGH -Q CHOKES 

SPLATTER CHOKES 

LOW PASS FILTERS 

STEPDOWN & ISOLATION UNITS 

r; 

Replacement Line 

Preferred by Service Technicians 

TELEVISION TRANSFORMERS 
POWER, FILTER REACTOR, VERTICAL 

BLOCKING, HORIZONTAL DEFLECTION 
OUTPUT, HIGH VOLTAGE, VERTICAL 
SCANNING OUTPUT 

RADIO REPLACEMENTS 
POWER, FILAMENT, AUDIO, DRIVER, 

VIBRATOR 

ASK FOR CHICAGO- THEY'RE 

BETTER REPLACEMENTS - 
YET THEY COST NO MORE! 

SEND TODAY FOR THESE 2 IMPORTANT CATALOGS! 

SEE YOUR DISTRIBUTOR FOR CHICAGO TRANSFORMERS! 
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MAY 1950 ISSUE 
63 MANUFACTURERS 

575 MODELS 
MOST COMPLETE 

UP -TO -DATE LISTING 

Get this easy -to -use, time- 
saving guide to exact re- 
placements for all popular 
television receivers. Simpli- 
fies servicing, cuts repair - 
bench time. Write us today 
for your free copy! 

WATCH FOR Merit's 
future issues of the 

TV "Repl" Guide 

ONE SOURCE FOR 

Vertical OuiPUts, Focus Coils, 

Deflection Yokes. Flyback, 

TAPE-- 
0 E% 

YOUt 
Handy taon 
mark' erit 
every Transform 

perms- _ nest hookup 
quick - data for q 

reference. 
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TRANSFORMER CORP. 

4437 NORTH CLARK ST., CHICAGO 40, 1W 

Station 
of the Month 

MARS BEAMS WEEKLY BROADCASTS 
MARS -Army Headquarters station, WAR, located at the Pentagon Building, Washington, 

D. C., broadcasts a weekly message each Tuesday at OIOOZ and of 0400Z. (This is Monday at 
8 p.m. and II p.m., Eastern Standard Time; Monday at 7 p.m. and 10 p.m., Central Standard 
Time; Monday at 6 p.m. and 9 p.m., Mountain Standard Time; and Monday at 5 p.m. and 8 p.m., 
Pacific Standard Time.) 

Simultaneous broadcasts are made on frequencies 3497.5 kc., 6997.5 kc., 14,405 kc., and 20,994 
kc. Each message is sent three times, once at 10 words per minute, once at 15 words per 
minute, and once at a higher rate of speed -usually 20 words per minute. 

Designed especially to transmit quasi -official traffic and training information to MARS mem- 
bers, the broadcast offers an excellent opportunity to all amateurs in building up their code 
proficiency. 

THE history of ham radio is stud - 
ded with the adventures and ex- 
ploits of operators who figura- 

tively eat, sleep, and drink amateur 
radio. 

One such operator is Merrill D. 
Beam of Fort Monmouth, New Jersey, 
whose amateur station, A2BX (K2BX) 
has been named MARS Station of the 
Month by Captain E. L. Nielsen, Chief, 
MARS -Army. 

Beam is a ham's ham. Not only is 
he active in MARS -Army nets (net 
control station on MARS New Jersey 
Sub -Net ZED), but he also is active 
in MARS -Air Force, checks regularly 
into ARRL traffic nets, and still finds 
time to lend a helping hand to ama- 
teur newcomers with code practice, 
procedure, or theory problems. 

Beam, now Chief of the Maintenance 
Branch, Radar Engineering, Squier 
Labs, Fort Monmouth, has been active 
in the radio field since, at the age of 
11, and using a spark -gap transmitter 

from his home in Johnson City, New 
York, he made his first contact with a 
neighbor, Wallace Dunmore, three 
miles away. There were no assigned 
calls in those days, operator initials 
serving as identification. 

His first call was 8BFO; subse- 
quently, Beam has held 2AGX, 2NB, 
NV2NB, 3PR, W3PR, 3XB, and his 
present call K2BX. 

Biggest thrill in public service for 
Beam came in 1928 when the dirigible 
"Italia," captained by the famous 
Italian explorer, General Umberto No- 
bile, cracked suddenly into the ice 
about 650 miles from the North Pole 
and spilled the General and eight crew 
members out onto the ice. Six other 
crewmen were still aboard as the ship 
bounced back into the air and disap- 
peared. They were never heard from 
again. Luckily, an emergency radio 
had been thrown clear. The marooned 
group patched up the set as best they 
could and put out a feeble "SOS" 

Merrill D. Beam, A2BX /K2BX, of Fort Monmouth, New Jersey -a "ham's ham." 
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RADIOMEN'S HEADQUARTERS, WORLD WIDE MAIL ORDER SERVICE!!! 
TWIN COAXIAL CABLE 
at a Sensational Price 

Two No. 12 stranded conductors within a 
copper shielded, vinyl jacketed, polythy- 
lene core. Can handle over 5 KW. of R.F. power. The 

nstallatio s leadin for the most 
house antenna systems. Perfect 

apartment 
twinax use calling for cable within 

any 
range of 70 to 05 ohm nominal Impedance. Regular price 72c per ft. Your cost $15.00 per hundred feet. Ask for RG.57U. 
RG -59U 72 Ohm Coax. The 

per 
popular 

TV 
cost 7e per 

Regular or price 
per C. ft. Your 

SIGNAL CORPS IN- ¡-- -7 TE RCON N ECTOR 
O 

. 
e, RELAY BOX 730A 

e 0 This valuable unit, 
made by Bell, a n d 

®D 00 more familiarly 
e e known by the U. S. 

Army designation 
BC -616, is encased in 
a highly polished alu- 

minum case 61/2 "x51h "x2' ", and contains 
150 nlfd. of condenser capacity, sensitive 
relays. resistors. and terminal strips. Or- 
der several at the give -away $1.95 
price of only 

SUPER SPECIAL 
FAIRCHILD bombsight POWER UNITS. Brand new, contains 9 tubes with a lue 
of $15.00; 8 electric motors or generators, 
8 of the permanent magnet field type; re- lays; and 20 valuable precision resistors 
pies sn 

st ordinary of the rdinary kind, in many condensers and potenti. ometers. All for only $14.95 

YOU PAYS YOUR MONEY 
BRAND NEW 14 TUBE ELECTRONIC ALTIMETER, complete with accessorie . Shows bsolute heìgWt from plane to 
terrain below. Total 

literature 
pounds. 

YOU TAKES YOUR CHOICE! Descriptive literature n re- 
5i0ÓÓ.0Ó qÿ ur tcost $75.Óó 
for the o2 oi2 mod s, g4t o for the 24 volt. Essen - SCR -274 COMMAND SET THE teal for magnetometer pros - 

GREATEST RADIO VALUE IN \ pecting. 
HISTORY 

A mountain of valuable equipment that in ludes not I but 3 of the hottest superhet Communications Receivers. the famous 
BC -453 BC -454 ani BC -455, each with used R.P. stage, 3 gang condenser, crys- al, and 6 working tubes not counting recti- fiers. Included are 2 Tuning Control Boxes; 
1 Antenna Coupling Box with R.F. meter to measure power into antenna; 4 -28V dyne- motors (alteration of set to 110V operation is quick d simple); 2-40 watt transmit- ters including crystals; and pre- amplifier and modulator so transmitters n be used for voice or code. 29 tubes supplied in all. Guaranteed electrical condition. A super value at $59.95. 

MICROPHONES Super Special- Highest quality all chrome bullet- shaped CRYSTAL MIKE of top -flight nationally -known brand - $5.95. Bullet DYNAMIC MIKE..$7.85 T -32 MIKE with desk or table stand $2.95 
MIKE Jr. 60e 

SOS EMERGENCY 
TRANSMITTER SOS 

This is the famous Gibson Girl Trans- 
mitter that saved so many lives dur- 
ing the war. It is used as a distress 
call transmitter on boats and air- 
planes. The Gibson Girl is the easi- 
est transmitter in the world to op- 
erate. No instruction or experience 
necessary. 1No external power sup - 

mereiygnecessaryrto turntthecrank on 
the top of the transmitter and 

power is generated and the distress signal 
is automatically sent out on the in- 
ternational distress frequency. Brand 
New Gibson Girl transmitter com- 
plete with tubes $9.95 

ANTENNA KIT 
For Gibson Girl transmitter, 300 
ft. antenna wire, 2 balloons, 2 
hydrogen generators, box kite for 
windy weather, search- $9.95 light. Complete kit 

CO -AXIAL CONNECTORS 
Army No. PL 259 or Amphenol 83 -15P 
Army No. SO 239 or 83 -11t 
Army No. PL 258 or 83 -12 
Army No. M 359 or 83 -lAP 
49c each -in lots of IO assorted, 39e each 

1000 CYCLE AUDIO FILTERS 
Navy PD52010 -I low pass audio filters as 
mentioned in the 'Peaked Audio" article 
in June CQ, and designated by the above 
number, are the exact electrical and physi- 
cal equivalent of commercial audio filter 
touts selling for $35.00 wholesale. They 
are infinitely better than the surplus "Ra- 
dio Range Filters" being sold for reducing 
QRM, and at 2 KC off resonance for ex- 
ample, a 2 section filter using PD52010 -1 
is capable of twice the selectivity availa- 
ble through the use of the QR -er (the BC- 
453 section of the 274N which has pro- 
vided the amateurs' previous highest stand- 
ard of interference elimination). EXTRA 
SPECIAL -NAVY PD52010 -I with dia- 
gram $2.00 

Phonograph Scratch Eliminator 
AUDIO AMPLIFIER -Brand new dual 
stage triode amplifier having 2 of the valu- 
able and scarce ouncer type audio trans- 
formers that sell for over $10.00 apiece. 
Neat aluminum case, fully enclosed (larg- 
est dimension 6 inches). Perfect for inter- 
com system, phono amplifier, mike ampli- 
fier or signal tracer amplifier for testing 
radio sets. A sensational bargain at only 
$3.40 each. 

CYBERNETICS! 
RTI463 12 Stage Electronic Brain 
containing 3 -7F7, 1 -7Y4, 3- 
7N7, 4 potentiometers, numerous 
resistors, filter and bypass con- 
densers, filter chokes, power and 
audio transformers, and six sen- 
sitive plate relays. A military de- 
velopment that provided amazing 
stepless control proportional to 
correction required, in the original 
application. This phenomenal 
unit, with its 3 multistage push - 
pull amplifiers and six 5,000 ohm 
relays in bridge circuits, will ac- 
curately control any 3 operations, 
related or unrelated, in minutely 
adjustable uniquely quantitative 
variations in either forward or re- 
verse directions, 9 "x7 "x8" black 
crackle aluminum case. Brand 
new in original carton $9.95 

MOTOR DRIVEN 
Bandswifching 
Tuning Turret 

4 bands above 100 Mc. 
P 14 silver plated c o i l 
wire. Tuning condensers, 
driving motor diagram in- 
cluded. Only $2.95 

Eliminate the 
danger of fatal 
shock. Use our 
G.E. Interlock 
S a f e t y Swi t c hes 
priced at only 
$1.00 each. 

HURRY 
Get your 2 gang midget superhet 
tuning condensers 
with 14," shaft and trimmers. Reg. 
$1.25 each, now 5 
for $2.00 

STROM BERG 
CARLSON 

Power Switching 
Relay Box. N e a t 
31/2x4x51/a" Steel 
case with tight fit- 
ting cover. Beau - 

ish 
tiful crackle $f0.98 

"DRILLMASTER" 

ELECTRIC DRILL 

Pistol grip 
electric 

*drill, 
ideal for 
hobby - 

ists. Corn - 
plete with sander, buffers,. 
grinding wheels, etc..$9.95 

AC -DC POCKET TESTER 
This analyzer featuring a sensitive repul- 
sion type meter housed in a bakelite case, 
represents the culmination of 15 years' 
achievement in the instrument field by a 

large company spe- 
cializing in electronic 
test equipment. Spec- 
ifications of the AC- 
DC Model Volt -Oh 
milliammeter: AC O 0 

125, 
lts -0 -25, 

50, 125; 250. Milli- 
amperes AC -0 to 50, 

0000000 ape DC Milliamperes - 0 
.+sa to 50. Ohms Full 

sa j ,oa.0 Scale- 100,000, Ohms 
Center Scale - 2400. 
Capacity - .05 to 15 

Sofd. Total Price, prepaid anywhere in 
the USA $7.03 

Consists of 2 condensers and powdered iron core choke connected in 
e filter network. Same as used in Most jukeboxes to improve low 

LL 
note response and eliminate scratch. Connects instantly between 
pick -up and amplifier. A super bargain at .00 

NO FOOLING 

A real professional serviceman's tube an- alyzer that makes it possible to predict the life expectancy of a tube. The new, differ- 
ent, sensational 1950 Model Dynamic Mutual Conductance Tube Tester checks all 
Siossssd l al l demlin, for 

muttu conuctancn microhms. Detects more weak tubes. Unexcelled in accuracy. Completely new switching arrangement that s really ob- solescence proof. Imagine the exclusive advantage of a tube tester with the as- tounding ability to instantly test future 
tube types or tube types not listed on the built-in roll chart. No other tester can make such a claim!!:! Portable Model 

6 .50; Counter Model $64.50. 

POWER RHEOSTAT 
Exceptionally Bugged. Trouble - 
free design. Withstands severe overloading to many times the 
nominal 25 watt rating with- out burning or smoking. Per- 
fect for motor speed control o 
line voltage adjustment. 3 sizes available: 
50, 60, and 200 ohms. Regular price $5.20. Special $1.00 

$1295 BIG 
TAKES 

1. SENSATIONAL. FASCINATING. MYSTERIOUS 
SELSYNS made by 
G. E. Company. 
Two or more con- nected 

on 1 perfectly 
AC. Rotation of the shaft of one Selsyn and all others connected to it will rotate ex- actly as many degrees in the same direction, 

following unerringly as if the units were con- 
nected together by shafting instead of wire. 
This is true whether you twist the shaft 
the master unit a fraction of a revolution or many revolutions. Useful for indicating direc- tion of weather vanes, rotating directional 
antennas, or controlling innumerable opera- 
tions from a distance. Complete with diagram and instructions. Matched pair $4.95. 2. 
two UMINUM 

GEAR BOX 18x8x7 that contains powerful electric motors and two matched gear trains, 62 gears in all varying in size 
from 1/a to 4 inches in diameter. This unit 
is readily converted to rotate a beam antenna 
or for any other similar use, $5.00. 3. HOME 
WORKSHOP AT BARGAIN PRICE. Accurate 
and precise 2 speed guaranteed hobby lathe, 
the essential machine for the home workshop. 
Sturdy enough for light Production work or 
factory standby service. Supplied with 56" of belting for connecting to any available elec- tric motor or power take -off. Included in this unbelievable offer are such accessories as a 
1/2" drill chuck with specially hardened tool steel jaws, a 4" electric furnace, high speed grinding heel, 

a 
cotton buffing wheel With 

a large supply of buffing compound, and a 4" 
steel wir scratch brush. Your cost $6.00. 
Sole export agent. Distributor inquiries in- 
vited. 

NEW G.E. TRANSMITTER 
Brand General Electric BC -375 or 
BC -191 transmitters, export packed, com- 
plete set of spare tubes as well as 10 and 
20 meter conversion instructions ..$100.00 
BC -312, BC -348 or BC -224 receivers sold 
with the above transmitters (unit $125.00 
for unit). 1000 -mile range.... 

Universal 4 lead broadcast band 
oscillator coil (can be converted 
to 3 lead type by addition of 
Jumper). Ten for $1.00 

SENSATIONAL BUY 
BT -1711 Brand New 12 Tube, 110 Volt Re- 
ceiver- Indicator -Oscilloscope complete with 
all tubes and Dower supply (Govt. APA1 
Radar Set). Scope tube is equipped with 
a detachable calibrated screen $39.95 

3 -Gang Broad- 
cast Band Per- 
meability tun- 
er. Was $3.50. 
Now $1.50. 

REMOTE CONTROL 
UNIT 

Aluminum case 4x3x2 con- 
taining 2 potentiometers, 
triple pole switch, 4 knobs, 
phone jack, gear mecha- 
nism and revolution rifle counter .7.1 
With S prong J A N con- 
nector to fit $1.39 
box 

LS -7 "PM SPEAKERS" 
Latest type PM Speaker in a 
fully -enclosed finished metal 
cabinet. This speaker and 
case match communication 
make 
receivers sintmrt intercom 

stations. O u r price 
$4.50. Including output 
transformer $4.95 

SPECIAL 
50 MMF, 24 plate 
variable cond., 290 or 

5 for 990 

Bayonet type radio 
pilot light sockets, 
$5.00 a hundred. 
Mazda licensed 
bulbs, per 10 50o 

ACRO 
TELE- 

VISION 
CHASSIS 
CRADLE 

Pays for itself in a week -Saves and 
eliminates broken tubes, coils, dials, 
etc. Cadmium plated steel, finger -tip 
control. A necessity for Television 
Service. Your Cost $4.69 

BUFFALO RADIO SUPPLY, 219 -221 Genesee St., Dept. RT -1 o, BUFFALO 3, N.Y. 
October, 1950 129 
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WAR SURPLUS BARGAINS G 1 a ail w while 
they're 

FREQ. METER BC -438. Easily converted to precision 
and xtal calibrated heterodyne -type freq. meter d sig. 

gen., 20 to 440 mc., with audio modulation. We furnish 
simple instructions for conversion and calibration. Has 
power supply, tubes, and lab. standard xtal. Start where 
your BC -221 or LM ends. Excellent cond., $27.50 complete as described. While they last DL J 
NAME -BRAND MOBILE FM. 152 -162 mc. New, post -war, 
at amazing close-out prices. 6 v. taxi set only $125, 
WALKIE TALKIE only $79.50. Complete w/handset, an- 
tenna, etc., Less xtals. Write for descriptions. 

DYNAMOTORS 
DM -42 -A. 12 v. two outputs: 1030 v, 260 ma for PA. 
plus 515 v215 ma, for mod., etc. NEW.......$9.95 
DY -12. 24 two outputs: 1150 v, 350 ma; plus 400 
v, 400 ma. NEW (less base) $7.95 
PE -73. 24 v, 1000 v 350 ma; with starting relay, fil- 
ters, etc. NEW -$5.95: FAIR USED........ $4.95 
INVERTER: PE -218, 24 v in. output 115 v. regulated, 
400 cy, 1500 va. NEW $24.50 

LOOK WHAT $2.65 WILL BUY! 
A 6 V DYNAMOTOR. Very low battery drain. Multiple 
windings! 250 v DC, 100 

a; 
to 350 v DC, 70 ma. 

No brushes to add or shift around. No extra work. 
Or use as a 2:1 or 1:2 Step -up or step -down xformer for 
Handles olaú ! t h3 to 

6 to 12, or 12 to 24, or vice versa. 
p amps. Or use as a GENERATOR. Turn 

with motor, get 12 DC at 12.6 A. or 24 v DC at 
6.3 A, Plus high voltage. Complete dope sheet $2.65 furnished. BRAND NEW L 

MARINE SPECIALS 
LORAN SPECIAL! AN /APN -4, with "A" model 

1 

dica- 
tor, includes receiver, mounts, plugs, inverter. Excel- 
lent used ...... .........................$49.50 
AN /APN4 with NEW "B" indicator 69.50 
Extra for NEW inverter, with either above 4.00 
ID -6B /APN -4. New, original pack 45.00 
AN /APN -4 MANUAL. At great cost we reproduced the 
most important 100 pages of the original, impossible -to- 
get, original instruction manual $7.50 
G.L. "MARINER" TRANSMITTER. 180 w. input, 120 w 
to antenna, 90% modulated, 4 chan. xtal cont., 12 or 
24 v input (specify volt. & freq when ordering), 
w /Dynamotor, connecting cord, xtals, tubes (parallel 
814's final), mike, all aligned and ready to operate. 
Built -in recr. break -in relay in addition to ant. switch- 
ing relay. Dimensions: 81/4" deep, 171/4" wide, 191/" 
high. Tubes included: 10Y speech amp, two 211 mod., 
I2J5 ose., 1625 IPA, two 814 PA. This xmtr. built 
from $1200 govt. cost surplus. W /instrue. 
tions FCC license approvai guaranteed.... $225.00 
C.L. "MARINER" RECEIVER. Long wave, broadcast, 
marine and short wave reception. A beautiful conversion 
of finest Navy surplus! All controls, vernier tuning, 
BFO ON -OFF and AVC -MVC on ntirely new front panel. 
Coaxial type antenna fittings furnished. Tagged wires 
out of rear to connect to battery, to power DU -1 loop 
and to kill B+ with xmtr. break -in relay. 12 or 24 
DC. Compact: 151/a" long, 8" wide. 61/4" high. No 
plugs needed, ready to go (less speaker). 
Specify voltage $49.50 

MORE MARINE SPECIALS 
NAVY TYPE ARA SCR -274N Receiver. 1.5 -3 MC. Re- 
wired for 12 v with brand new 12 v dynamotor tad. 
on back. Phone plug built into front, rebuilt for front 
panel 
arness 

control l 
pluug.Ofor 1201 input 1a d for oputVlto 

power 
Same D 

DU-1 
to . Neo w,cco converted (less spkr.)..929.50 

$24.50 
DU -1 Manual Directional Finder. Goes ahead of G.L. "Mariner," ARA, or any other receiver. Converted for 
Marine bands, still retains half of broadcast band and all the lighthouse and beacon band. 2 tube pre- ampli- 
fier. No 180° amb ^gouty. True bearing im- $32.50 mediately. New, converted J 
Waterproof Bulkhead Speaker With matching trans- former, very hi -fi $9.95 

EXPERIMENTER'S SPECIAL 
A receiver you can do wonders with! Make intermod. analyzer for testing audio amplifiers, convert to FM, 
etc. Has dual bridge instrument rectifiers, also super 
AVC system. RF is 108.3 to 110.3. Has 3 -717A tubes (use as direct replacement for 6SK7, with much 
2-12R7.1)ß With 2schematic, all? conversing 

1- 
dope. excellent condition $5.95 
3 -DIGIT resettable Veeder -Root counter with pilot 7(f c. 
lamp assembly, wafer switch, nice case. New.. I 7 
TU -25 Plug -in tuning unit for BC -223, freq. 3500.5250 
Ices., includes 80 meters. Ideal low power t, . foun- 
dation, or a feast for parts. Ant. coupling, ant. induct- 
ance, xtal selection switches, coils, condensers, 29 $1. etc. In useful, hinged -top, steel case. NEW.. 1 L.7 
Willard 2 v wet cell battery, new, 20 amp. hrs...98e 

GADGETEER'S SPECIALS 
ZA Test Oscillator CDE- 60050. Used to feed 90 and 
150 cy. modulation to recr. input. Contains 12 v vi- 
brator (we tried it on 6 v and it works there, too). 
Has two vibrating reeds giving separate tone outputs. 
In black plastic case with mtg. plate, instructions and 
schematic. Has switch, capacitors, chokes, pot., 490 octal socket, etc. Brand new, orig. pack `F,7 
Position Transmitter of Mark -18 Gunsighting unit, 
Eastman -Kodak, brand new. Full of valuable corn. 49c ponents. Original parking 
BABY WINCH. Geared motor. Dozens of uses around 
home, boat, or shack. Just the thing for operating garage 
doors, gates, etc. Makes excellent beam rotator or bar- 
becue drive. Has two low -speed high -torque outputs, 
both reversible by electrical switching. One is a sprock- 
et-toothed Wheel, the other is a ratchet- coupled cable 
drum. Both or either are stopped and /or reversed by 
adjustable limit switch or remote electrical control. 
24 v DC universal motor runs perfectly on 8 to 24 v 
60 cy AC. geared down to nice, easily- controlled low 
speed. With simple instructions.. 95 $4. 
Only .7J 
25 -LB. SURPRISE PACKAGE. GAMBLE' $1.95 
WANTED! Your spare Surplus Equipment and Tubes, 
Dynamotors, Reers, Xmtrs, Test Equipment. Send list, 
stating condition and your rock bottom price. 

G. L. ELECTRONICS LOS ANGEL S06, CALIF. 
ALL PRICES F.O.B. LOS ANGELES. CALIF. BUYERS ADD SALES TAX 

SEND FOR OUR LATEST CATALOGUE 
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which was picked up by Beam who 
was tuning through the amateur bands 
in New York. He sounded the alarm 
to the newspapers and soon workers 
from the Spitzbergen rear base ef- 
fected the rescue. 

Other highlights of his amateur 
career include experimental work 
(W3XB) with Professor Picard, Dr. 
Kendrick of Tufts College, and Dr. 
Woodruff of Pennsylvania State Col- 
lege on Kennelly- Heaviside Layer fad- 
ing, handling all traffic for the Phila- 
delphia- Pittsburgh area for Admiral 
Byrd's first antarctic expedition, and 
earning ARRL awards. 

Beam's engineering background in- 
cludes affiliation with Western Elec- 
tric and Vitaphone Corporation, work 
with International Business Machines 
Corporation, Bell Telephone Company, 
and stints as Chief Engineer with 
broadcast stations WIAD, WELK, 
WCAU, WHP, and WSYR. 

During World War II Beam was 
assigned first with the Office of the 
Chief Signal Officer in Washington, 
D. C., and later as head of the Fifth 
Army Forward Team, rebuilding cap- 
tured enemy radio stations and put- 
ting them on the air for jamming 
and /or propaganda (psychological 
warfare) purposes. 

30 

DANGER! 
By H. LEEPER 

A LTHOUGH much has been said and tl written about the dangers involved 
in the careless handling of television 
picture tubes there are still many 
technicians who are ignoring the most 
elementary safety precautions when 
working on these units. 

The danger from implosion during 
the installation or removal of the tube 
is ever present and the cautious service 
technician will wear heavy leather 
gloves and protect his eyes with spe- 
cially- designed goggles when handling 
these tubes. 

The habit of donning gloves and gog- 
gles is an easy one to acquire, takes 
little time or trouble, and can possibly 
save an eye or even a life! Start develop- 
ing this habit today. 

30 

The importance of wearing goggles and heavy 
leather gloves when installing a television 
picture tube cannot be over -stressed. The 
danger from implosion is ever -present. 
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N 
SUBSCRIBE TODAY 
Get top guidance at Money- Saving 

Subscription Rates 

USE ORDER CARD 

FACING 

THIS PAGE 

Do it Now! If your order is mailed 

before October 31 we'll be able to 

start your subscription with the so important November Audio Issue! 

GREATEST AUDIO ISSUE OF 

rffl ?ewe/ 
Don't miss this Special Issue! Over a dozen dynamic 
articles devoted to important Audio development . 

New Amplifiers -Sound Systems -Audio Circuits - 
Transmission Lines -Loss Compressors -etc. Out - 
standing regular content, too, makes this great issue 

so important you'll read every word ! 

Be prepared for every vital development! Complete 
coverage of the broad electronics field is yours every 

month in authoritative RADIO & TELEVISION 
NEWS. 

ZIFF -DAVIS PUBLISHING COMPANY 185 N. WABASH AVE., CHICAGO 1, ILL. 
Publishers also of RADIO -ELECTRONIC ENGINEERING Edition of RADIO & TELEVISION NEWS, POPULAR PHOTOGRAPHY, FLYING, MODERN BRIDE 
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amazing 
Howard W. 

SAMS 

Radio it TV Industry 

'RED BOOK 

TV INBUSTRr 

ED BOOK 
REPLACEMENT 

PARTS 91/YERS 
C11101 

amu 

RADIO AND 

NOW 
Complete 

TV & Radio 
Replacement Parts Data - 
All Yours in One Volume! 

Covers 22,000 
models from 

1938 -1950 

Lists 22 major 
components - 
19 parts mfgrs. 

represented 

First complete 
TV parts 

compilation 

Over 600 pages 
ONLY 

$395 

NEW Second Edition of the 
famous RED BOOR tells you in 
one volume all you need to know 
about TV and Radio replace- 
ment parts for approximately 
22,000 sets made from 1938 
through 1950! Includes com- 
plete, accurate listings of ALL 
22 major components. Provides 
proper replacement listings for 
22 product lines produced by 
19 leading parts manufactur- 
ers. Gives original parts num- 
bers, proper replacement num- 
bers and valuable installation 
and service notes on TV and 
Radio Parts: Tubes, Capaci- 
tors, Transformers, Controls, 
IF's, Speakers, Vibrators, 
Phono- Cartridges, Batteries - 
plus the first complete TV parts 
compilation, including replace- 
ment parts data for sweep os- 
cillator and horizontal and ver- 
tical output systems Over 600 
pages, 8 %x11 ", sewed bind- 
ing. You can't afford to be 
without the RED BOOK -pays 
for itself with just a few days' 
use. Order your copy today! 

SAVE 95ct If you own the First Edition RED BOOK, tear 
out the first page, present it to your distributor, and receive 
95c credit or allowance on purchase of Second Edition. 

Order from your Parts Jobber to- 
day, or write direct to HOWARD 

I W. SAMS & CO., INC., 2201 East 
1 46th St., Indianapolis 5, Ind. 

My (check) (money order) for $ 
enclosed. 

Send RED BOOK (S). 
$3.95 per copy. 

Page 1 from First Edition RED BOOK is 
enclosed for 95c credit. 

I Name 

Address 

LCty-- - - - - -- state _J 
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International Short- NiVave 
(Continued from page 61) 

Organization European de Radiodif- 
fusion; this group is taking over the 
old U.I.R. and will operate the Con- 
trol Center in the future; also pub- 
lishes a monthly bulletin with infor- 
mation concerning new stations and 
other data." 

* * * 

Identification 
Here are some interesting identi- 

announcements to help iden- 
tify Arabic- speaking outlets, as corn - 
piled by Herbert Bluman, Tel Aviv, 
Israel, for Nattugglan, Sweden: 

Limassol, Cyprus - "Mehattat esh- 
Shark el adna l'il iza'at il- arabiya." 
Damascus, Syria -"Houna Damash." 
Beirut, Lebanon -"Mehattat el' iza -'a 
il- Lubaniya, Beyrout." Baghdad I, 
Iraq -"Hatheehee Barr -da'd" ( "gh" in 
Baghdad pronounced like a guttural 
"r "). Mecca (or Djeddah), Saudi - 
Arabia -"I1 iza'a l'il ezza -kiyah l'il- 
mamlakat es- Saudiya." Sanaa, Yemen 
-"Houna San'a." Cairo, Egypt -"Il 
Kehira." Tel Aviv, Israel -"Mehattat 
Isra'il." Algiers, Algeria-"Al- Jeza'- 
er." Rasmallah, Trans- Jordan -"Hou- 
na il Kuds, il eza'a il Urduniya- 
Hashemiya." Tangiers, Morocco - 
"Houna Tanj'r." Omdurman, Anglo- 
Egyptian Sudan -"Houna Omdurman." 
Other stations -BBC, London, "Lon - 
dra;" Paris, "Houna Baris;" Moscow, 
"Houna Moskov;" Teheran, "Teh -rn;" 
India, "Delhi;" Indonesia, "Houna Ja- 
karta." * * * 

"Op-Aid" Available 
"OP- AID," recently published by the 

Amalgamated Short Wave Press, Ltd., 
London, as successor to the Short - 
Wave Listeners' Annual, is now avail- 
able in the United States, for 30 cents, 
postpaid, direct from Anson Boice, 28 
Eisenhower Drive, New Britain, Con- 
necticut. 

Topics covered by "OP -AID" include 
prefixes; block allocations; amateur 
prefixes, alphabetical; amateur pre- 
fixes by country; call areas; radio 
zone boundaries; local time conver- 
sion (GMT); mileage table (from Lon- 
don) ; QSL bureaus of the world; in- 
ternational "Q" code; amateur codes; 
International Morse Code; states and 
zones charts; maps of USA and USSR 
call areas, and other pertinent infor- 
mation. 

* * * 

"World Radio Calls" 
From Arthur Cushen, New Zealand, 

comes this word -" ̀ World Radio 
Calls,' 1950 Edition (48 pages) of the 
callbook of the New Zealand Radio 
DX League, is now available. The 
book is handy size -81/2x51/2 inches - 
has a complete list of every known 
broadcasting station in the world (ex- 
cept in the case of South America 
where, due to shortage of space, only 
those above 1 kw. in power were listed 
in the BCB section) ; the log covers 
New Zealand, Australia, South Pacific, 
Asia, Africa and Middle East, Europe, 

those 
costly 
service 
calls 
with . e 

ELECTRO 
ANTENNA KOTE 

A newly developed Chem- 
ical compound of various 
Resins, Gums and Syn- 
thetics, ANTENNA KOTE 
is recommended for safely 
coating all exposed exte- 
rior television connections. 
Dielectric Strength - 
Volts/Mil 1050. 
(May be used for arrest 
of voltage leakage) 
Dries hard in 8 hours. 
(A non -electrical conduc- 
tor) 
Eliminates rust and cor- 
rosion. 
(Does away with the use 
of tape) 
Excellent resistance to 
heat, oil, acid, salt 
water, chemicals and 
moisture. 

A Complete Line of Electronic Chemicals 
Exclusive territories for sales representatives. 

write for particulars . . . 

DAKOLINE CHEMICAL CO., INC. 
ELECTRONIC. CHEMICALS DIVISION 

357 Atlantic Ave., Brooklyn 2, N. Y. 

NEW MUSIC LOVERS 
AMPLIFIER 

the GROMMES CUSTOM 
undisputed best... "Ears" or Instruments! 

MODEL 
50 PG 

Dealer's Net 

$4500 

MODEL 
200 PG 

Dealer's Net 

$15000 

Exclusive feedback circuits. Model 
200 PG offers frequency response of 

±0.1 Dß,10 to 50,000 CPS. Distortion 

at 20 watts is 0.2 % -no phase shift 

or transient oscillations of any kind. 

Write today for free technical bulletin. 

PRECISION ELECTRONICS, INC. 
641 -43 MILWAUKEE AVENUE CHICAGO 22, ILLINOIS 
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North America, South America, in the 
BCB; on s.w. has complete list of all 
stations, powers, schedules, slogans, 
et cetera, from 2.240 to 26.100; the 
North American BCB section lists 
calls, location, power, and zone, and is 
well set out with space for additions 
on each frequency. The book has a 
striking two -color cover, details on the 
DX hobby, and so on. 

"Price is 2/3 or 35 cents, postpaid, 
and can be had from the New Zealand 
Radio DX League, 15, Plunket Street, 
Dunedine S. 2, New Zealand (or from 
our North American Representative, 
Don Trelford, % Dept. of Lands & 
Forests, Foleyet, Ontario, Canada) ; if 
orders are mailed direct to New Zea- 
land, please send seven 5 -cent stamps. 
Don will airmail the orders to us from 
Canada and so speed delivery." 

* * * 

This Month's Schedules 
Argentina -Buenos Aires noted re- 

cently in the 19 -m. band, varying 
15.210 -15.250; seemed to be relaying 
LR4, "Radio Splendid," at times an- 
nouncing also "Radio del Estado" and 
"Radio Red Argentine" (Argentine 
Network); strong signal in N.C. 1720- 
1800. (Ferguson). Also reported by 
Oskay, N. J., on such varying (meas- 
ured) channels as 15.2166, 15.234, 
15.2236. Radio Sweden reports this 
outlet at 1500 -1800; says Radio El 
Mundo is currently heard in Sweden 
on 6.180, around 1800. 

Australia -Radio Australia has ef- 
fected these changes -To British Isles, 
0155 -0315, VLB3, 11.76, replaced VLB4, 
11.85; at 1500 -1800, VLA8, 11.76, re- 
placed VLA4, 11.85; at 0900 -1000 is now 
using VLB6, 15.200. To Africa now 
1015 -1115 over VLB9, 9.58. The French 
program 0245 -0345 now is on VLG11, 
15.21, replacing VLG10, 11.76. 

Austria -Blue Danube Network, 
9.617, Salzburg, sent QSL card and 
listed schedule as Sunday 0100 -1800, 
weekdays 0000 -1800; news Sundays 
0200, 0400, 0600, 1300, 1500, 1755; daily 
news 0030, 0115, 0400, 0600, 0800, 1000, 
1215, 1655, 1755. (Pearce, England) 

Belgian Congo -OTM, 9.400 and 
6.295, has news in French 0000 -0009, 
followed by music. (Bellington, N. Y.) 

Brazil -ZYC9, 15.370, Rio de Janeiro, 
"Radio Tupi," noted 1645 with poor 
signal, bad CWQRM. (Saylor, Va.) 
ZYB9, 15.156, Sao Paulo, noted with 
good level to 2130 sign -off. (Russell, 
Calif.) Sao Paulo on approximately 
9.605 seems to relay Radio Record, 
1000 kc.; signs off 2300 with gongs. 
(Stark, Texas) Radio Sweden reports 
Radio Record on 6.040 after 1800. 

ZYN7, 15.165, Fortaleza, noted 1400 
with American recordings. Also noted 
signing off 1500. (Leary, Ind.) 

Canada -Schedules for the Inter- 
national Service, at the time this was 
compiled, were -European Service - 
0915 -1130, CKNC, CKCX; 1130 -1545, 
CKNC, CKCS; 1545 -1600, CKCS; 1600- 
1830, CKCS, CHOL. Australasian 
Service -2250 -2320, commentaries 
from the UN (except Sat., Sun.), 
CKLX, CHOL; Sunday only, English 
for Southwest Pacific Area, 0340 -0530, 

Real values on hard -to- obtain items 
TRANSFORMERS -CHOKES: 
2.5V, 10A. 10KV insulation. Suitable for 866, 
S36, etc. Reduced to $2.79 ea. 
5H, 400ma chokes. Fully shielded, drawn steel 
case. Made by Chicago Transf. Reg. $4.95, re- 
duced to $2.95 ea. 
10H, 200 ma choke. Hermetically -sealed steel 
case. Also has hum -bucking tap. A beautiful item 
only $1.98. 
10H, 50 ma choke. Strap mounting. Handy for 
dozens of applications. Reg. 98c, reduced to 65c. 
Charger or fil. trans. Pri. 110V, 60 cycle. Sec- 
ondary, 9- 10- 11 -12 -13 volts @ 1.2 A. Fully 
cased. A buy at $1.49. 
Vibrator transformer. 6V inp. Secondary 
345 -0 -345 @ 150 ma. Also has bias winding. 
Fully cased. Bargain at $1.49 ea. 
Power transformer. 780V, CT @ 200 ma. 2.5V 
at 8a. 5V at 8A. 6.3V at 6A. Pri. 115V, 60cy. 
AC. Has electrostatic shield. Upright mount. 
Shipping weight 11 lbs. Only $4.95. 
Fil. transf. 24V at .6 amp. Open frame type, 
$1.95 ea. 

CAPACITORS: 
4 mfd., 2600V oil- filled, Industrial Co. only 
$3.95 ea. 

MICROPHONES: 
Aircraft -type, push -to -talk mike. Button on top. 
NEW. A real buy! Were $1.15 ea. now reduced 
to 59c. 
RCA Hand Mike. Hi- grade, single button. Bronze 
colored w /cord and plug. NEW. Were $1.98 now 
reduced to 98c ea. 

TELEPHONE EQUIPMENT: 
EE89 Repeaters (see previous ads). Only a few 
left. NEW! Regularly $9.95 ea...now $6.95 ea. 
RM -29A Telephones. BRAND NEW. With TS -13 
handsets. Formerly $25.95 pr. Now $17.50 pr. 
Handset hanger. Beautiful cast aluminum shell 
finished in black wrinkle. Takes all makes and 
models. An extremely useful, well -made item 
only $1.95 ea. 

EE -8 FIELD TELEPHONES 
Used, workable $10.95 pair 
Used, good $12.95 pair 

All units tested before shipment. 

STORAGE BATTERIES: 
2 volt, Willard. Dry packed. Very special at 
$1.19 ea. 
36 volt storage bat. Consists of 18, 2V units in 
sturdy case. Here is really a bargain! Only 
$17.95. 

RECEIVERS: 
SCR -522 Receiver. Used, good condition. With 
tubes $14.85 ea. 
R89 /ARN 5A RECEIVERS. See March Radio - 
Electronics for converting to FM set. Brand new, 
orig. boxes. Now only $10.95 ea. 

LOW FREQUENCY CRYSTALS 
Precise units in holders. Ideal for oscillators as 
markers, BFO, etc. Can also be used as resonators 
for crystal filters. 453.70, 455.5, 457.4, 464.81, 
466.66, 468.51, 600, 450. Freq. in KC. These 
are an excellent buy at only 89c ea. 

SPECIAL PLUGS & CONNECTORS 
For PE -103, male and female (male fits PE -103), 
new 85e set 
R8 -ARN8. Two special plugs $1.00 set 
PL -Q103 for BC -348 -new 75c ea. 
SCR -522 meter plug, U -13/U 25c ea. 
PL -58 fits into EE -8 telephones and many switch- 
boards -new 30e ea. 
PL -106 fits RM -14 telephones and others - 
new 45e 

ea. 8 pr. Female. Fits SCR -284 equip. 35c . 

EICO KITS in stock 
Write for Circular 

Power Supply for Any 274 -N Receiver 
Here it is -at last! Just plug it into 

-. the rear of your 274 -N RECEIVER 
. any model! Complete kit, and 

black metal case, with ALL parts 
and diagrams. Simple and easy to 
build in a jiffy. Delivers 24 volts 
plus B voltage. No wiring changes 
to be made. Designed especially for 
the 274 -N receiver. All necessary 
parts for conversion of rest of re- 

coiner also Included. ONLY $7.95. TUNING 
KNOB for 274 -N Receiver. 59c ea. 

ULTRA -VIOLET LIGHT SOURCE 
FOR TELEVISION AND 

C/R TUBE EXAMINATION 
O -R now presents . new . , an 8 -watt, ultra- 
violet, "black- light" source! Here is a highly ef- 
fective and time saving device for checking burn 
spots and other defects in phosphors of C/R 
tubes. C/R tube face fluoresces when exposed to 
this special black -light to give visual indication 
of condition of phosphor. Reflected light from 
C/R tube face is negligible and tube does not have 
to be in operation. An invaluable device for TV 
service shops, schools, laboratories. Also used in 
medical, chemical, foods, stamps, criminology . . . 
a thousand uses. 
In kit form including Sylvania 8 watt, black -light 
tube, ballast, starter, mounting panel, tube clips, 
reflector, line cord /plug, hardware, instructions. 
Simple shadow box for outer housing is easily 
made. 
Complete kit (less outer housing) ....only $4.95 
Also . . . complete "black -light" equipment for 
any industrial or experimental application. In- 
quiries invited. 

NEW! PORTABLE 

GEIGER COUNTER 

A small light- weight unit r 2 
pounds), with a sensitivity 
that compares favorably 
with instruments many times 
its purchase price. Rugged 

and dependable and intended for professional use. 
Batteries used provide long life and low replace- 
ment cost. Each Geiger counter comes complete 
ready for use with instructions and radio- active 
ore sample for comparison tests. 
An extremely low price on a fine little unit - 
only $35.00 

HS -30 Phones. NEW in boxes. Only $1.29 
HS -16 fones $1.35 ea. 

HEAVY -DUTY AUDIO AMPLIFIER 
Brand -new, manufacturers over -run. 15 watts 
output. 2 -6L6, 1 -6C5, 1 -65L7, 1 -5U4G. 
Crystal or magnetic phono input -also 600 ohm 
telephone line. Mounted on 10 x 17 x 9" chas- 
sis. Separate bass -treble controls. Freq. response, 
40 -15000 cycles. Operates from 110V, 60 cy 
AC. Regular $147.50, reduced to $39.50. 

UHF WHIP ANTENNA 
Four sections -extends to 24 ", closes to 8 ". 
Has 8/32 tapped hole in bottom for mounting. 
Ball on top 90e ea. 

TWELVE FOOT, HEAVY -DUTY WHIP 
Actually 12'8" in length. Composed of four. 
sturdy sections which plug -in and screw to- 
gether. Consists of sections MS -50, 61, 52, 55. 
BRAND NEW! A handsome buy on a highly de- 
sirable mobile antenna. Only $1.50 complete. 

AN -75 -D WHIP ANTENNA 
A great buy for you mobile men. 7'3" collapsible t0 
14 ". Has 9 sections -corrosion -proof brass. Sturdy 
bakelite mount with jiffy wing-nut fastener. These 
sold formerly at $2.50 ea. 
Now, BRAND NEW, only $1.25 ea. 

ALUMINUM CHASSIS 
A beautiful little drawn, .025" 
aluminum chassis. 51/4" long, 
5 " wide, 11/2" deep. Bright- 
dipped finish. U s e for RF 
stages, TV filters, amplifiers. 
etc. 
Only 49c ea.; 3 for. .$1.35 

AN -GSC TI CODE TRAINING SET 
Complete with 10 keys. Consists of a variable 
pitch audio oscillator powered by universal power 
supply. DC, 6- 12- 24 -115V. AC, 116 -230V. Volt- 
age selectable by switch. Has loudspeaker and 
volume control. Contained in carrying case 17 x 
101/4 x 13 ". Ideal for code training groups, 
clubs, schools, etc. NEW original boxes. Were 
$49.50, now $16.95 ea. 
TM -11 -437 Manual.. Completely describes above 
equipment. Circuit diagrams, parts list, etc., 
$1.00 ea. 

FL -8 FILTER 
AND 

"FILTER FACTS" 
BOOKLET 

BRAND NEW 
Both for 

98C 
MINIMUM ORDER $2.00. ALL ITEMS SUBJECT TO PRIOR SALE. 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

20% DEPOSIT MUST ACCOMPANY ALL ORDERS. BALANCE C.O.D. 

OFFENBACH & REIMAUS CO. 
372 ELLIS ST. SAN FRANCISCO, CALIF.. PHONE ORdway 3 -8551 
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LEARN 
TELEVISION 

SE RVPC ING 

CASH IN ON 

THE BIGGEST OPPORTUNITY YET! 
Get where the big servicing money is-in tele- 

vision. Prepare yourself now for this fast -growing 
business by getting the book that makes training 
far easier and faster than you may have thought 
possible -at only $4 for the complete training. 
PRACTICAL TELEVISION SERVICING is 
a complete, down -to -earth guide that tells you 
step by step just what to do, what tools, parts and 
equipment to use-in short, how to handle every 
phase of television receiver servicing promptly 
and efficiently. 

ONLY $4 FOR THE COMPLETE 

TRAINING 

hlcGdl I1t 
This isn't a book of theory, 

mathematics, and general discus- 
sion, but a complete, easy to 
understand handbook of specific, 
how- to -do -it information. Covers 
all specific operations in trouble- 
shooting, diagnosing and remedy- 
ing television receiver troubles. 
Tells how to set up shop -what 

mistakes to avoid -ex- 
actly how to proceed in 
practically every phase 

COMPLETE - 
EASY TO 

UNDERSTAND 
Here are the subjects 

covered: 
Fundamentals of the 

Television System 
Radio- frequency; 

Intermediate- fre- 
quency and 
Detector Sections 

Video Amplifiers 
Cathode Ray Tubes 
Synchronizing and 

Sweep Circuits 
Power Supplies 
Antennas and Wave 

Propagation 
Television Receiver 

Instal.ation 
Test Equipment and 

Alignment 
Wiring and Repair 

Techniques 
Common Troubles 

in Television Re- 
ceivers 

Troubleshooting 
Servicing Hints and 

Case Histories 
Color Television 
Intermediate Fre- 

quencies of Stand- 
ard Receivers 

Receiver Layout Dia- 
grams 

Glossary 

of TV installation and 
maintenance. Includes 
dozens of actual shop 
case histories ; explains 
troubleshooting; wiring, 
repair and component 
techniques; TV antenna 
erection and orientation. 
and installation data. All 
this at no risk to you - 
backed by 10 -day 
money -back guarantee. 

CHOCK FULL OF 

TIME -SAVING TIPS 
l'It.1("rIe A T. TELE- 

VISION SERVICING also 
includes dozens of time- and 
money - saving tips on test- 
ing for intermittent peaking 
coils or transformers; im- 
proving picture linearity; 
eliminating ghosts and in- 
terference; guying toasts; 
getting better fringe arta 
reception; checking video 
response with a square 
wave; using mica capacitors 
to replace other types; 
choosing components; wiring 
techniques . and dozens 
of other vital TV subjects. 
Use coupon today! 

READ IT FOR 
10 DAYS . . . 

AT OUR RISK! 

Dept. RN300, Murray Hill 
rk 1 

Books6, , Inc., 
232 Madison Ave., New N. V. 

Enclosed find 84.00 for PRACTICAL TELEVISION 
SERVICING book; or O send C.O.D. for this amount 
plus postage. and I will pay postman. If I do not like book, I will return it postpaid in 10 days and 
you guarantee to refund my $4. 
(Price $4.50 outside U.S.A. -No C.O.D.', but same return privilege.) 

Name 

Address 

City 

s- 
134 

Zone. State 
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Model of the new studios being built for Lourenco Marques Radio and Radio Club 
of Mozambique at Lourenco Marques, capital of Mozambique. Port. East Africa. 

CHOL, CKLO. Caribbean and Latin 
American Service -1850 -2145, CKRA, 
CKCX; 2145 -2235, CKRA, CKCS. 
Channels are CKNC, 17.82; CKCS, 
15.32; CKCX, 15.19; CKLX, 15.09; 
CKRA, 11.76; CHOL, 11.72, and CKLO, 
9.63. 

Cape Verde Islands- CR4AA, 5.895, 
noted to 1700 sign -off. (Staples, Eng- 
land) 

Chile- CE1190, approximately 11.898, 
noted leaving air 2315 with orchestra 
playing Elgar's "Land of Hope and 
Glory," followed by chimes playing the 
first six notes of that melody; also 
noted 1930. (Russell, Calif.) 

China -At the time this was com- 
piled, "Radio Peking" was announcing 
only 15.060 and 10.260; news 0830. 
Cushen, N. Z., received a verification 
from Peking which listed those chan- 
nels and schedule of 0330 -1030, reports 
Radio Australia. Bellington, N. Y., 
recently noted the 19 -m. outlet (ac- 

tually 15.054V) signing on 0330 with 
male chorus. In verifying for Cox, 
Dela., gave QRA as Peking Broadcast- 
ing Station, 3 St. Si- Chang -An, Peking, 
China. Oskay, N. J., recently meas- 
ured the 19 -m. channel as 15.0554 at 
0620. 

A Chinese outlet has been noted on 
measured 5.983 with music 0535. (Os- 
kay, N. J.) Reported by Russell, Calif., 
at 0630 with music, and as Nanking. 

Costa Rica -Rosenauer, Calif., re- 
ceived letter, QSL card, and schedule 
from TIFC, "Lighthouse of the Carib- 
bean," P.O. Box 1307, San Jose, Costa 
Rica. Listed as the "Harry Strachan 
Memorial Station," operated by the 
Radio Voice of the Latin American 
Mission, Inc., Ridgefield Park, New 
Jersey; has TIFC, m.w., 995 kc., and 
TIFC, s.w., 9.645; m.w. transmitter is 
RCA DTA 1 -L, output 1 kw.; s.w. 
transmitter is a homemade, temporary 
job, output 200 to 250 watts, using a 

This is Turkey's second modern Broadcasting House. The building was completed 
late last year in Istanbul. The other was built in Ankara in 1938 where a new 
100 kw. short -wave transmitter will soon go into regular broadcast service. 

RADIO S TELEVISION NEWS 
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quad antenna; hours of operation are 1600 -2400; programs 
in English include Sunday 1600 -1700, 2300 -2400, and Mon. - 
Sat. 2330 -2400. 

Cuba -COBL, listed 9.833V, Havana, "Radio Cadena 
Suaritos," recently has been on 9.855, noted evenings. 
(Stark, Texas) Heard signing off 0002 with fair signal; 
relays CMBL, 850 kc., m.w. (Neeley, Ore.) 

Curacao -PJC2, 5.010, Willemstad, heard 1950 with 
popular music; English announcement 2000, followed by 
English program, "Holland Today and Tomorrow "; left 
air 2130 with Dutch National Anthem; this is Mondays. 
(Cox, Dela.) 

Denmark -OZH, 15.165, Copenhagen, noted 1130 -1330 
with Home Service; good signal but becomes noisy around 
1300. (Saylor, Va.) 

France -Paris now uses 6.145 in parallel with 6.200 for 
English beam to Britain 1345 -1445. (Pearce, England) 

French Cameroons- According to Radio Sweden, by this 
time Douala should have replaced the 600 watt 9.150 out- 
let with a new 1 kw. transmitter on 7.287, scheduled daily 
1230 -1530. 

French Indo- China -Stark, Texas, hears the "Voice of 
Viet Nam," 9.620, early mornings; Balbi, Calif., confirms 
has moved there from former 9.670, says should have 
news in French 0815, and in English 0830; parallels 7.265 
which has poorer signal. 

Hanoi, 6.190, noted early as 0830, signs off 1030. (Rus- 
sell, Calif.) 

"Radio France Asie," Saigon, advised Cushen, N. Z., 
would move from 11.840 to 11.830 to avoid interference 
from LRT and DUH5; however, it has been noted on 
11.830 here in the USA ever since it began use of its 
"claimed" 11.840 outlet! Should be in clear after VLW3, 
Perth, W. Australia, signs off 0500, and should have news 
at that hour. 

French Morocco -QRA for Radio Maroc is 15 Avenue du 
Congo, Rabat, French Morocco, Africa. (Patrick, England) 
Radio Maroc, 6.006, opens 0050 (some days not until 

(Continued on page 136) 

SAVE 
THAT GOOD LOOKING OLD CONSOLE 

WITH THE OBSOLETE RADIO! 

install a modern 

ESPEY AM /FM CHASSIS 
and your favorite console is "right-up-to-date" 

Rated an excellent 
instrument by Ameri- 
ca's foremost elec- 
tronic engineers. Ful- 
ly licensed under 
RCA and Hazeltine 
patents. The photo 
shows the Espey 
Model 511, sup- 
plied ready to play. 
Equipped with tubes, 
antenna, speaker 
and all necessary 
hardware for mount- 
ing. 

ATTENTION SERVICEMEN -Did you know there are over 19 

million consoles waiting to have a modern AM /FM chassis 

installed? Here is a gigantic sales market just waiting for you 
to develop. In fact there are thousands of out -moded radios 
in your "backyard" just waiting to be replaced. 

Write for literature RN 
for complete specifi- 
cations on Model 50 
and others. 

Makers of fine radios since 1928. 

TEL. TRafalgar 9.7000 

MANUFACTURING COMPANY, INC.: 
528 EAST 72nd STREET, NEW YORK 21, N. Y. 

TEST EQUIPMENT 
BC -221 FREQUENCY METER -with power supply for 110 VAC -Excellent condition.$75.00 
JACKSON SIGNAL- GENERATOR -Range 100 

KC to 90 MC- Excellent dition.. .. 19.95 
FREQUENCY METER BC- 906 -D -Freq. range 

14.5 to 23.5 MC- Cavity type -New.... 14.95 
FREQUENCY TEST SET -MARK 9 MODEL 0- 

18.50 FAULT FINDERS TEST SET- Peerless: SCY aT -2062 Ser. 512967- contains Galvan- ometer- Varley Loop -Whetstone bridge 
and Murray Locp -makes resistor measure- 
ments and loop tests from 10 to 100.000 ohms-In golden -oak carrying case -Used 
but excellent condition-less 30 Volt bat- tery .. .. ...... .. .. .. 29.95 

1 -198 -A SIGNAL GENERATOR -6 -i5 MC -New 19.95 
TEST UNIT 102 -A -Multi vibrators at 1 -10 

or 20 & 100 KC -115 V 60 cy. used with 
tubes -for rack mounting 29.95 

WESTINGHOUSE BASE METER: 
Ohm Range -0 -2000 or higher with proper 

shunts 
Mill Range -0 -30 
Volt Range -0 -150 or higher with proper shunts 9,95 

METER SHUNTS -50 MV @ 480A -New .75 
50 MV @ 300 Amps .75 

ALTIMETER RT /APN -1 -430 MC RC171.- contains 
14 tubes -3 1 meg. precision. resistor-dyna- motor-numerous other valuable parts- New... 9.95 

T -26 /APT -2 RADAR SET- 80/115V -1 phase-40V- 
2000 cycle & 26 VDC -060- day -44- contains 
following tubes: (2)5R4 (21GAC7 (1)2X2 (1)807 
(1)6AG7 -New with manual ... . ..19.95 

RADIO MODULATOR BC- 188 -A- contains Weston 
...g506 200 MA DC meter -used with BC -187 Xmtr. 4.95 

MODULATOR UNIT MD -29 (XA) /ARA- (XA -2) -28 Volts -for BC -375 transmitter -New with tubes.19.95 
HONE & WHETSTONE FOR SHOP- fishing -hunting- (handle is cord burnisher) 4'x1 / "x1/ ". 3 for 25c. 

doz. 85e 
PHOTO -CELL -G.F..- GL -1P24 -New 1.50 
CERAMIC COIL FORM & TUNING SLUG -11/2x1/2" -New 25c 5/1.00 
COIL SET & CRYSTALS FOR RT- TX -BC- 721 -B -0n 

tank colisj500 
KC (5500 & 5955 xtals., ant. & 

79 COIL ASS'Y BOX- contains variable & fixed conds. 
-rh ke.s- resistors -colts -out of BC -312 revrs 

1.75 
COIL UNIT C-439-New-for receiver BC- AS -229- (201 -398 KC & 500 -4700 KC) .75 
CERAMIC COIL FORMS -2" dia. -71/4, 41/, 11/_" -L-New ....... ....... . .. .. .50 
BC -746 -A TUNING UNIT -Complete with ° (4845 & 5300 KC) -R.F. Coil 4855 KC-New 1.00 

AMPLIFIERS 
RL.7 INTERPHONE AMPLIFIER -convert to Hi fidelity phone or spch. amp. compl. with 12A6 & I2SL7 tubes -2 chokes -1 xfmr -Dyn. for 24 Volt operation , 2.75 BC212 -G INTERPHONE AMPLIFIER- Contains (216C5 tubes -New 2.95 
BC -347 INTERPHONE AMPLIFIER- contains (1)6F8 tube and oncer transformer 1.50 BC -1141 AMPLIFIER -used with BC -625 Mine -De- tector -New with following tubes: (2)1N5 (1)1G5 6.95 SERVO -AMPLIFIER -New -less tubes -contains 18 an conds.-xfmrs.-8 sockets -4 neon sockets - 8 relays-Port of B -29 Computar 4,95 
G.E. WIEN BRIDGE SERVO -AMPLIFIER- contains (2)6L6 tubes -3 neon bulbs- 10.000 M choke-2 

& 4 MFD /600 V pyranols -3 xfmrs. 5V sec. 130V sec- 300/300/6 sec-all 60 cycle -Wt. approx. 10 lbs. -New 14.95 

-IN DETROIT IT'S AARON 
IMAGINE!!! RADIO PARTS KIT 
158 valuable radio parts you need every day! It's 
the Spare parts gold mine you always wished you 
had -Now available atm national bargain price. 
HERE'S WHAT YOU GET: 

Se 

2 24 Volt motors with coaxial switch -units 
Motors alone worth price of entire kit 

2 AEROVOX .01 MFD @ 5000 V Oil Condensers 
2 AEROVOX .02 MFD @ 8000 V Oil Condensers 
1 AEROVOX .1 MFD @ 3000 V Oil Condensers 
2 1 -1 MFD @ 600 Volt Oil Condenser 
1 Dual 8 -5 MFD Oil Condenser 

1 80 MA Filter Choke 
1 .1 -500 V Oil Condenser 

1 .02 -600 V Oil Filled Tubular 
1 .01 -600 V Oil Filled Tubular 
1 .05 -600 V. Oil Filled Tubular 
2 .1-1000 V Oil Filled Tubular 
4 20,000 hm Volume Control W.W. 
1 2000 ohm Volume Control W.W. 
1 5000 ohm Volume Control W.W. 
2 100,000 ohm Volume Controls 
2 250,000 ohm Volume Controls 
1 2 deck Wave Band Switch 
I Noise Filter Choke 
2 IRC Candohm Resistors 
1 Fast .01-600 V Oil Condenser 

1 IMH R.F. Choke 
4 Insulated Grid Clips 
1 IRC 24 W. Adj. Resistor 

-PLUS wire wound resistors. carbon resistors, acorn 
grid clips. screws, lock washers, nuts, mica conds., pilot lamps, 

items. 
icons, motor brushes and many other 

Entire Kit / N Sensationally $ 2 
New -each item 

dually 
priced at wrapped 

Shipping wt.. 24 ihs. 

CONTROL BOXES 
BC -345 Switchbox .25 
BC -366 Jackbox ........................ .25 
BC -434 -A Control Box for BC -433 Compass rcvr. contains grain of wheat bulbs - 

I S ter, mil movement 1.25 
BC -451 Radio Control Box .50 
BC -461 Reel Control Box with counter- witches-Jacks-knobs 1.95 
BC -602 -B -used with SCR -522 1.50 
BC- 629- B_laekbox -New .50 
6C- 646 -A -used with BC- 645- New -contains 

3 LM -45 bulbs & sockets 1.00 
BC -913 ANTENNA CHANGE OVER SWITCH - 

Co -axial type -manually operated- New 1.00 
BC- 958 -BC- 965 -Used with BC -966 IFF rcvr. 1.00 
RE -1 /ARR -1 junction Box -12 or 24 VDC - 

contains aligning trimmer -relay switch - 
(2)50 -239 amphenols -New 1.50 

C /30 /ARC -5 -New 1.00 
MC -125 -A Control dial 
BENDIX STATION BOX 3613 
BENDIX CONTROL UNIT 3616 
BENDIX ANTENNA LOOP. SWITCH BOX 3724 .35 
MN -52 H,B,C or J Azimuth Control -New.... 1.00 

.25 
1.00 
1.95 

All items USED unless otherwise stated. All order 
F.O.B. Detroit. Michigan customers add 3% sales tax 
250/p payment must accompany all orders. 

`RN ELECTRONIC SALES 

3400 CHENE, DETROIT 7, MICHIGAN LOrain 8-9966 

BC -348 RECEIVERS -Excellent condition - 
Less tubes $49.95 
With tubes ...... 69.95 

SCR-522 TRANS10EI VV ER -100 -156 MC -Used- but good 

56.645 TRANSCEIVER -430-500 MC-can be easily con- 
verted to citizens & hams bands New $14.95 

BC -733 LOCALIZER RECEIVER -108 -110 MC- contains 
10 tubes -6 crystals -New; in carton..... $6.95 

RE -I /ARR -1 HOMING RCVR. -.Ian. RADIO NEWS tells 
how to convert this rcvr. to Hi -freq for use with 
your present r 

s 
-contains: 4 acorn tubes -12 24 

VDC operation New $5.95 
BENDIX TA -12 AIRCRAFT RADIO XMTR. -300 -1200 KC 

-807 buffer and parallel 807's in final -uses 4 - 

125E7 ose. tubes for each 4 channels $39.95 
MN -26 -C or Y COMPASS RECEIVER......... $18.00 
ASB -8 RECEIVER CAY-46 ACE -contains (7)6AC7 

(1)6116 (11655 (2)955 tubes -New, 
o 

ton $21.00 
ASB -8 INDICATOR -contains: (2)6SH7 (3)6H6 (I)6AC7 

(l)6AG7 (1)1802 PI CR tube -New. in carton. $16.00 
ATB RADIO TRANSMITTER CRV -52233 -New -with 

dual plug in tuning units for 3 to 9.5 MC- contains 
following tubes -(1)1625 (1)VR -150 (6)6N7 (2)815.. 

$29.95 
RADAR INDICATOR BC -704 -from Radar SCR -521 (ASB) 

with 7 tubes less 5" CR tube & shield -makes excel- 
lent scope -New, in a 30x11x10 inch chest $12.95 

R- 29 /APS- 2C- contains 37 tubes including (1)5FP7 
(1á2e 

P 1 CR tube -with blower motor, etc.-New. 
50 

REMOTE INDICATOR BC- 1153 -A -with 5FP7 CR tube 
$5.95 

MINE- DETECTOR SCR- 625 -far locating metal-Un- 
derground 

pipes, 
etc.: 

New with al -in over -seas wrapping 
and 

r 
ted ... ....... $69.95 

A few used but excellent condition 49.95 

BUTTERFLY COND.-with silver plated loop at- 
tached approx. 1x1x1 "- 

98 -156 MC $ .38 
100 -300 MC .49 

5 GANG TUNING COND. -40 MMFD per sec. -40 -1 
gear reduction 1.95 

FILTER COND.-30 MFD @ 450 VDC -15 MFD fta, 

450 VDC -15 MFD @ 350 VDC-40 MFD @ 
25 VDC .... .. ... .. .79 

McELROY AUTOMATIC KEVER -for 1m2í`. keying or 
code practice. Has photo -cell and sensitive relay. 
Variable speed motor, 110 VAC or DC -less 
(2)11756 (1)1171,6 tubes 

CD -307 CORDS- New -with PL -55 & JE -26 plugs -8 feet .75 
RELAY and SWITCHES 

POWER PANEL AMMETER SWITCH- New -West- 
inghouse 359877-silver plated wipers & contacts 
-used for switching any one of 3 phases to 
meter -as position 1. 2. 3, & off $9.00 

FENWAL THERMOSWITCH -Type 151620 -10 
amps -115 VAC or 5 amp 230 VAC-Compres- 
sion Type . ... ...... .. . .. .., 1.50 

RELAY BOX BC- 616- New -contains the following - 
(1)1000 ohm Keying Relay (1)2500 ohm Time 
Relay (1)1000 ohm Channel Selector RelaY- 
(1)Capacitor, paper 150 MFD @ 50 VDC - 
(1)Terminal Black, TM -204 -2 resistors 1.50 

RELAY SWITCH- Generator Current Control -West- 
inghouse spec. ±'94- 32278- Current Rating 200 
Amps -New, in carton...... .. 2.50 

RM -29 WALL PHONES -similar to EE -8 -but in 
metal se -less phones 7.95 
TS -13 Phones for RM -29 Unit-New... .. 4.00 

ABC POWER SUPPLY -Model 24 Serial 260 -IN- 
PUT: 24 VDC .8 amps- OUTPUT: 1.5V @ .3 
amps -65V @ ,01 amps -6V -MFG. by Setchell 
Carlson -New .... .. .. 4.95 

KENYON XFMR. 59527-110/.22.0V pri. Il Volt 
CT @ 2200 3 9 . 0 0 .00 

1 MINUTE TIMER & CONTACTOR BC-608-(spring 
wOUIld clock a s'ly with 1 min. phosphor sweet, 
hand & contactor mechanism-a scoop Now at 2.95 
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A NEW INVENTION 
for TV SERVICING! 

. 5 ENDORSED RT 
by TV 

EXpE 

OAK RIDGE "Miniature" 
SYNCHRO -SWEEP Generator 

Model 104 
T. M. neg. App. for. Pot. App. tor. 

O '" 
MODEL 104 

SYNCRO-SWEEP 
G¢NERATpR 

1 OA1f R10aE PNf.)ottCTs 
n i 

o. 
4 

.yqw-ue -n-..KSa. O 

The ONLY generator that supplies Hs own 
sweep and synch pulses for signal -tracing 

sweep and synch circuits. 

FOUR 
BRILLIANT NEW INSTRUMENTS 

* SYNCHROISWEEP 
Generator 

Here 's a completely newiandinee needed invention 

in test equipment which e 
is unit that tests 

TV experts. for 
l a synch, sweep and high 

all sets f testepat 
linearity, program needed, 

ais. 
voltage. N °. 

for. this handy littlefor it P t eaPP 
s is owns 

50 
T. reg. app. ,,ìealee5' net $ 
Model 104........ 

* SUBSTITUTION 
Tester 

This 51/4 x 4 x 21/4 substitution tester is 
loaded 

ed 

with 
and transformer 

r s It has a 
connections, range f re- 

sistors, ramicon, electrolytic 
efsta paper, potentiometer. All this plus 

implea ignai dealers' net $17.95 
11(1:17701.i odel 101.................... 

* SIGNAL Generator 
This is the signal generator which combines 

small size, sturdiness, accuracy an speaker it la- 
cker s th features 

cater. 
From antenna ti CRT or 

catis trot bie fast. It TV pesting easier, faster 
which 11 make Your 

net $33.50 and more profitable!. rofitable! dealers' 
Model 103........... 
* HIGH VOLTAGE Meter 
For portability and accuracy this midget meter 

is perfect. Its precision movement three e 
ranges, 0 -500Ví O -15KV, O_3OKV and ,000 
hm /volts sensitivity. It is 

met for high voltage on- the -job testing. 
,.dealers' net 517.95 

Model 302............ 

The TV Serviceman can have 
all four of 
n o n e convenientstca= 

yang 

c 
carrying 

The four instruments 
will give top efficiency and 
speed on all -the -job" 
servicing. Sturdy case is 
equipped with table mounting 
bracket. 
Model A -100, 4 units individ- 
ually boxed in carrying case. 

net $120.90 
Model X -100, 4 units perma- 
nently mounted in carrying 
case net $112.00 

.Consensus among leading Servicing organizations, 
Parts Jobbers, Technical Schools: "OAK RIDGE 
'miniatures' introduce a new servicing technique that 
makes possible the speedy and profitable servicing of 
television sets RIGHT INT TIIE HONE!" 

See these amazing Instruments at your jobber's 
or write for complete information to- 

OAK RIDGE PRODUCTS Mfg. v. f 
VIDEO TELDiEVISION, 

INC., New Address 
37 -01 -N Vernon Blvd., Long Island City 1, N. Y. 
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0100) with "La Marseillaise," followed 
by news in French. (Bellington, N. Y.) 

French West Africa -Boice, Conn., 
has received verification from Radia 
Dakar confirming reception on 11.895; 
stated schedule on 208 m. and 11.895 is 
0200 -0300, 0700 -0830, 1300 -1800; on 
15.340 at 1400 -1600; new card shows 
map of Africa in yellow, French West 
Africa depicted in red, and Dakar 

(Continued on, page 158) 

THE BC-454 
"TWO-BANDED" 

By EARL F. BRYANT, KH6ABE 

THERE certainly is plenty of room for 
complaint concerning the very com- 

mon BC -454 and ARC -5 equivalent re- 
ceivers. "Cuss" 'em if you will but com- 
pare price tags with any other gear 
available -including surplus if time 
and trouble of conversion can be coun- 
ted an economic factor -and the truth 
automatically "outs" that here is one 
set that has a place in every ham shack. 
The HRO- kilowatt boys use them as 
standby and portable gear while the 
forcibly budget- minded SWL's and be- 
ginning hams find that they can have 
a pretty considerable amount of re- 
ceiver and still stay 'way over there on 
the safe side of ten bucks. 

Very likely, most of the breed have 
been placed back out of the way in 
honor of the usual 80 meter summer 
fadeout -that's what happened at 
KH6ABE and KH6YI. This made for 
an ornery situation since both stations 
were 80 meter c. w. only rigs and it's 
no fun standing over in the line of 
silent keys. One afternoon while look- 
ing at one of the crude little devices - 
yes, looking -why listen? -the two of 
us suddenly realized that the maximum 
frequency available is just a little more 
than twice the minimum. That is, the 
calibration is from three to six mega- 
cycles plus perhaps five or six hundred 
kilocycles of "dark- space" at the ends 
of the dial. Now, slide the whole busi- 
ness so that minimum frequency be- 
comes 3.5 mc. and the top becomes a 
very pretty 7.2 or 7.3 mc.l So we dood it! 

By the time -honored "cut- and -try" 
method (what's math anyway ?) we de- 
termined that there are just exactly 
two turns too many on each of the coils 
to permit two -band operation (that's 
on the flat -wound coils, of course -no 
need to touch the pi -wound section). 
Realignment is best accomplished by 
putting a hefty in- the -band signal in 
at the antenna terminal, diddling the 
trimmers on the oscillator section of 
the main tuning condenser until the 
signal can be located by turning 
through the band, and then peaking 
the mixer section. Once put as near to 
proper alignment as this the whole 
range can be shifted up or down a little 
by manipulation of the oscillator trim- 
mers. Both of the receivers we worked 
over in this manner wound up with a 
frequency range of 3.2 to 7.3 mc. 

The local consensus is that a two - 
band BC -454 becomes quite worthy of 
such refinements as double conversion, 
noise -limiter, bandspreading -jobs 
that never got done before but have 
now been completed at KH6YI -li'l 
Earl is cautious enough to let the other 
guy work out the kinks on big additions 
but doesn't mind wielding a wicked 
pair of side -cutters for a worthy cause. 

CUT HOLES FAST 
IN RADIO CHASSIS 

WITH A GREENLEE 
RADIO CHASSIS PUNCH 

GREENLEE Punches make this tough 
job easy. Merely turn with an ordinary 
wrench ... make accurate, clean holes 
in a hurry. No reaming or tedious filing. 
There's a GREENLEE punch for each of 
these sizes: lit "; Ys "; % "; %s "; 1 "; 11/4°; 

l5,61 "; 13íe0; 1V44 "; 1%8'; 1/ "; 21/4"- for 
cutting holes to take sockets, plugs, etc. 
Also GREENLEE makes Knockout 
Punches and Cutters for conduit and 
meter holes up to 3 % ". Write for facts. 
Greenlee Tool Co. 1890 Columbia Ave- 
nue, Rockford, Illinois. 

GREEa1/LEE 

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 

"Kontak" Mikes' 
Model SKH, list $12.00 
Model KK-1, list $18.00 

Special Write for Special Introductory 
Offer, 

Offer: and 4-pa9 e illustrated folder. 

AMPERITE &m panY_Inc. 
561 BROADWAY NEW YORK 12. N. Y. 

Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 
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Iiigh Impedance Probes 
(Continued from page 48) 

observing the resulting fidelity of 
screen response. 

Since R, and C, are unrestricted 
aside from the value of their product, 
the input impedance of the probe is 
under the designer's control. Prac- 
tical limits are encountered, however, 
in the matter of signal attenuation. 

The impedance ratio of the input 
circuit with and without the probe is 
under the control of the designer, and 
is approximately equal to R1 /R2. 
Hence, if R2 is 0.75 megohm, the input 
impedance can be raised ten times and 
frequency characteristics improved by 
making R, = 7.5 megohms. 

The design rules to be observed are: 
Determine the input impedance de- 
sired, and make a choice of R1 ac- 
cordingly. Neglect the influence of a 
blocking condenser. Measure or esti- 
mate the value of C2 and make R,C1 = 
R2C1, choosing a small variable con- 
denser for C1, such as a ceramic trim- 
mer condenser. 

After making up the probe, connect 
it to the scope input, and with a 
square -wave generator connected to 
the probe, vary C, until the best 
square -wave form is obtained on the 
screen. The probe is now ready for 
use in high- impedance test work. 

Alert designers will note that these 
basic principles apply to many other 
situations besides probes, and will 
make use of them whenever they are 
designing circuits in which frequency 
compensation is a factor to be con- 
sidered. 

30 

General Electric Company has recently an- 
nounced a new transmitting tube, the 
GL -5680, which has been especially de- 
signed for use as a power amplifier in Coast 
Guard transmitters to aid long -range navi- 
gation. The tube is forced -air cooled and 
may be operated at maximum ratings at 
frequencies as high as 5 mc. In pulsed r.f. 
power amplifier service, the tube is ca- 
pable of delivering a peak power output 
of 90,000 w. at 15,000 v. under typical 
operating conditions. It can also be used 
as an r.f. power amplifier and oscillator or 
as an a.f. power amplifier and modulator. 

October, 1950 

ARE TUBE AND PART SHORTAGES PUTTING YOU 

BEHIND THE EIGHTBALL? 

You'd Expect to Pay Much More 
for this Precision Engineered 

3 SPEED 

VM Tri- O- Mcific 
RECORD CHANGER 

Automatically Plays 

® All Records 
e All Speeds 

All Sizes 
One Arm 
One Cartridge 

Automatically plays ten 12" Stand- 
ard or Long Playing Records. 
Twelve 10" Standard or Long Play- 
ing Records; twelve 7" 331/3 r.p.m. 
or twelve 45 r.p.m. records. Plays 
any assortment of same speed 10" 
and 12" records intermixed. 

SENCO LOW PRICE.... $27.95 

NEW 1950 SENCO 

RECEIVING TUBE 

BASING DIAGRAM 
CHART 

Over 230 Basing Diagrams, covering 600 Tube Types. 
Invaluable to the Service Technician and Amateur. 
This is Senco's way of saying thank you to old cus- 
tomers and welcoming new ones. 

NOTHING TO BUY --FILL IN COUPON --MAIL TODAY! 

NAM E 

ADDRESS 

CITY ZONE STATE 

I 

BRAND NEW 
IMMEDIATE 
DELIVERY TUBES 

INDIVIDUALLY 
CA RTONED 
GUARANTEED 

SPECIAL QUANTITY DISCOUNT OFF 
Assorted Tubes and Deduct 5c from t 

ER. Order 25 r More 
he Price of Lach Tube. 

45¢ Ea. 
lA3 
IV 
2A6 
2A7 
2X2 
6C4 
6N4 
65177 
65X7 
6U7 
í2A6 
í2A8 
12J5 
í2K7 
12K8 
1207 
125X7 
24A 
26 
27 
32 
35/51 
39/44 
57 
76 
77 
78 
85 
VR53 

55¢ Ea. 

onA 
185 
ITS 
íU4 
lus 
2A5 
2B7 
25 -45 
ST3 
6AT6 
6BA6 
613E6 
607 
6F5 
666 
6H6 
6J5 
6J7 
6K5 
6K7 
6P5 
GSA? 
65F5 
65F7 
65K7 
6SQ7 
65R7 
6557 
6V5 
6X5 
12AUG 
í2F5 
125E7 

125.17 
12567 
1223 
31 
32L7 
34 
35Z4 
38 
41 
43 
46 
53 
56 
58 
80 
6K6 
6X4 
2526 
650 Ea. 

íA5 
1BP4 
íC6 
1C7 
1175 
107 
1178 
1E7 
1 F4 
1F5 
104 
105 
106 
1H4 

1 H6 
íJ6 
1L4 
1P5 
1R4 
IRS 
154 
155 
304 
354 
3V4 
4A6 
5W4 
5Y4 
6A6 
SAS 
SACS 
6ÁD7 
GAE6 
GALS 
6ARS 
6B6 
687 
6B8 
6BH6 
GCS 
6C7 
6E7 
6F6 
6F6 
61(8 
6 LS 

65C7 
65.17 
6T7 
7A4 
766 
7ES 
71(7 
7Y4 
12ATE 
128AE 
12 BEE 
12SA7 
í25F5 
12567 
125K7 
125L7 
12SN7 
125Q7 
1466 
14H7 
19T8 
25A6 
3565 
35W4 
35Y4 
35Z5 
3526 
42 
4525 
47 
49 
SOCS 
50Y6 
59 
71A 
75 
81 
84 
89 
11723 
2051 
25L6 
SOBS 
6AB4 
SASS 
6BJ6 
6V6 

750 Ea. 

0Z4 
JCS 
1X5 
1T4 
3506 
504 
523 
524 
GABS 
6AU6 
664 
6BFG 
606 
6J8 
6Q7 
6W4 
65L7 

605 
6V7 
6Y6 
7A5 
7A6 
7A7 
7C5 
7E7 
7F7 
7X7 
7L7 
7N7 
7Q7 
757 
7V7 
14A7 
1407 
14R7 
22 
2525 
35L6 
SOLE 
7OL7 

850 Ea. 

1LA4 
1 LA6 
1LB4 
1 LCS 
1LC6 
1 LDS 
1LE3 
1 LNS 
2A3 
6A3 
6A7 
6AB7 
SAGS 
6BQ6 
6CB6 
6E5 
666 
65N7 
7AG7 
35A5 
55 
11726 
990 Ea. 

183 
5V4 
6AC7 
SAKS 
6.16 
6L6 
12AT7 
SOAS 
83V 
117L7 
$1.39 Ea. 

6BG6 
12AÚ7 
125X7 

HIGH QUALITY SPEAKERS 
ALL ALNICO V 

Lots 

of 5 

Each Each 

2" P.M. $1.31 $1.21 

3" P.M.-.68 oz. 1.09 1.05 

3" P.M.-I.47 oz. 1.25 1.15 

4" P.M 1.09 1.05 

4" P.M.-I.47 oz. 1.25 1.15 

4" x 6" P.M 1.79 1.69 

5" P.M.-I oz. 1.09 1.05 

5" P.M.-I.47 oz. 1.25 1.15 

5" x 7" P.M.-I.47 oz. 2.23 2.13 

5" x 7" P.M.-2.15 oz. 2.68 2.58 

5" x 7" P.M.-3.16 oz. 3.06 2.96 

6" P.M.-1.47 oz. 1.65 1.55 

8" P.M. 2.29 2.19 

Minimum Order $2.50: Send 25% deposit for all C.O.D. shipments. Include sufficient postage -excess will 
be refunded. Orders without postage will be shipped express collect. All prices F.O.B. New York City. 

Radio Men Who Know O S A V E A T 
Write for FREE 

"SPECIALS OF THE 
MONTH BULLETIN" 

SENCO RADIO, INC., Dept. Z, 71 West Broadway, New York 7, N. Y. Tel: BEeckman 3-6498 
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ret,eEns 
411 

p 

TrW EET,..- MRS 
WIDEST SELECTION BEST 

VALUE HIGHEST QUALITY 

MODELS 4408, 4409 -600 
CYCLE TWEETERS: Recom- 
mended for highest quality 
reproduction systems requir- 
ing a low crossover fre- 
quency. Cobra shaped horn 
results in perfect wide angle 
distribution. Frequency re- 
sponse 600 to 15,000 cycles. 
Model 4408 handles 6 watts 
and 4409 25 watts. 

MODEL 4407 ADAPTER 
MOUNTS 4401 TWEETER 
IN ANY 12" CONE UNIT: 
Converts any 12" cone 
speaker into a wide -range co- 
axial reproducer in a few 
minutes. Installation is ex- 
tremely simple and results in 
a dual speaker occupying lit. 
tle more space than the orig- 
inal cone speaker. Complete 
With 4401 tweeter. 

MODEL 4401 -2000 CYCLE 
TWEETER: An economical é 
watt unit for converting any 
good 10 -15" cone speaker for 
extended response to 15,000 
cycles. Wide Angle horn, 
compact design and low 
price bring excellent high 
fidelity well within the popu- 
lar price range. 

MODEL 4402, MODEL 
4404: Model 4402 repro. 
duces to 15,000 cycles. Cross- 
over at 2000 cps. Horizontal 
dispersion 100 °, Vertical 50 °. 
Handles 12 watts. Compact 
design mounts in any radio, 
phono, or speaker cabinet. 
Model 4404 incorporates 
4402 tweeter in handsome 
walnut cabinet complete with 
high -pass filter and high fre 
cuenco volume control. Any. 
one con install. 

MODEL 4405 HIGH PASS 
FILTER: An effective and 
economical unit for prevent 
ing lows reaching the tweeter 
unit. Contains high frequency 
control to balance highs and 
lows. Cutoff frequency 2000 
cycles. 

MODEL 4410, 4420 LC 
CROSSOVER NETWORK: 
Genuine LC frequency divid- 
ers for segregating highs and 
lows. Not to be confused with 
ordinary high -pass filters. 
Crossover frequencies: Model 
4410 600 cycles, Model 4420 
2000 cycles. Attenuator con.. 
trots included and wired. 

Write today for illustrated literature - address inquiries to Department A 

LOUDSPEAKERS INC 
80 SO. KENSICO AV., WHITE PLAINS, N.Y. 
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A R[C[IV]1 
DETU\'I \G ALARM 

A. H. TAILOR 

This novel circuit can be used with both AM 
and FM receivers. A warning alarm will be 
sounded when receiver is improperly tuned. 

EW household users of receivers 
tune them accurately. They seem 
satisfied if they hit the edge of 

the sidebands, and if there is a tuning 
indicator they don't look at it. 

The circuit shown in Fig. 1 will 
compel them to tune accurately as an 
audible alarm will be sounded if the 
receiver drifts off center. It is most 
easily applied to an FM receiver, al- 
though it can be used with an AM 
receiver if a discriminator is provided 
as, for example, is done for a.f.c. It is 
controlled by the d.c. output of the 
discriminator and its tone output is 
coupled into the receiver audio system 
in any convenient manner. 

In the diagram of Fig. 1, Vi is a 
phase inverting d.c. amplifier and V2 
is the audio oscillator. When the dis- 
criminator d.c. output voltage is zero, 
i.e., when the station is tuned in ex- 
actly or when there is no signal other 
than random noise, both plates of V1 

and, hence, both grids of V2 are at the 
same d.c. potential which is enough 
below the cathode potential of V. to 
block both sides of the tube and pre- 
vent oscillation. A positive discrimi- 
nator output unblocks one side and a 
negative discriminator output un- 
blocks the other side so that in either 
case a tone is generated. 

The values of the components used 
in the construction of this unit will 
depend largely on the tubes used. 
None of the component values is criti- 
cal, however, except those of R5, R6, 
and Rt. If perfect phase inversion for 
equal sensitivity to detuning on either 
side of center is required, it may be 
necessary to make R5 as well as Rs 
variable to accommodate individual 
tubes. In general, however, proper 
choice of R5 and adjustment of R5 will 
serve to shut off the tone for no- signal 
or for center -tuned signal. 

The alarm sensitivity, i.e the 

Fig. 1. Circuit diagram. The tone oscillator is keyed by a d.c. signal from receiver. 

R1, R2, R3- 500,000 ohm, 1/2 w. res. 
R4 -4000 ohm, 1/2 w. res. 
R3-10,000 ohm, V/2 w. res. 
R0- 100,000 ohm pot. or rheostat 
R. -2.2 megohm, 1/2 w. res. 
R8, R9-1 megohm, 1/2 w. res. 
R10- 10,000 ohm, 5 w. res. 
Ru -5000 ohm, 2 w. pot. 
R,-5000 ohm, 2 w. res. 
Cl, C3-.2 µfd., 500 v. oil -filled cond. 
C. ---.05 µfd., 400 v. oil -filled cond. 
C4 -.3 Aid., 600 v. oil -filled cond. (This value 

is used when the primary of Ti equals 3 
henrys and a 500 cycle note is desired. For 

n65 L7 

a different value of Ti or another tone fre- 
quency, the value of this condenser must be 
changed.) 

Cc-5 µfd. (or higher), 150 v. elec. cond. 
C9-.05 µfd., 600 v. oil -filled cond. 
Tl -Osc. trans. Inductance a few henrys, feed- 

back ratio 1:3. Suitable units are tone osc. 
trans. from BC -456 or tapped line -to- speaker 
transformers. Windings must have proper 
relative polarity for oscillation 

V1- 6SL7GT tube 
V3-- 6SL7GT or (with more bias) 6SN7GT 

tube 
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amount of detuning necessary to 
sound the alarm, is adjusted by vary- 
ing V2 bias with 

Typical performance of the phase 
inverter is as follows: When balanced, 
the potential of both plates is 95 volts. 
A signal of plus 2 volts applied to the 
input of V1 causes P1 of V, to drop to 
about 50 volts while P_ rises to 160 
volts. A signal of minus 2 volts causes 
Pi to rise to 160 volts and P_ to drop 
to about 50 volts. Thus, the sensitivity 
is equal for detuning either way, the 
nonlinearity being of no consequence 
in this application. If this sensitivity 
is too great it can be reduced by ap- 
plying only part of the discriminator 
d.c. output to V1. 

The d.c. phase inverter shown with 
Vr is not theoretically stable with var- 
iation in plate supply voltage. How- 
ever, the drop of plate supply voltage 
from 300 to 200 volts produced only a 
slight unbalance which was easily cor- 
rected by resetting R6. Changing tubes 
had no effect. 

Picture Distortion 
(Continued from page 76) 

as shown in Fig. 2, we can delay the 
saw -tooth which is used for sync com- 
parison with respect to the saw -tooth 
feeding the deflection yoke. The saw - 
tooth applied to the phase comparer 
circuit is represented by the voltage 
Eo1, and the saw -tooth used to feed the 

150 
tefd 

FROM 
SAW TOOTH 
GENERATOR 

150K /1/I I 

HORIZONTAL 160 
SYNC PULSE PI't 

1 ^ 1 

yyt d. 
560K U u 

FROM 
DAMPER 
PLATE COMPARER 

22K 

.002 

HORIZONTAL 
LOCK -IN 

TRIMMER 

Fig. 4. Diagram of the phase comparer 
input circuit showing the delay network. 

horizontal deflection coil is repre- 
sented by the voltage E;1. 

We have now accomplished the task 
of speeding up, or advancing in phase, 
the deflection sweep in relation to the 
blanking pulse applied to the picture 
tube grid. 

The actual circuit as used in pro- 
duction receivers is shown in Fig. 4. 
Here it shows that the shaping pulse 
from the damper plate is also fed 
through the delay network before it 
reaches the phase comparer in order 
to maintain the proper shape or slope 
of the saw -tooth used for phase com- 
parison. 

If it is desired to apply this circuit 
to other receivers, the values may 
vary from those shown. 

-EH 
October, 1950 

C -1 AUTOPILOT 
AMPLIFIERS 

Three channel servo am- 
plifier consisting of many 
valuable electronic parts 
including 6 relays, 7 tubes, 
etc. Unit removed from 
new aircraft. 

Super Special $4.95 

C -1 AUTOPILOT 
VERTICAL GYROS 

May be used to conduct many 
interesting and amusing ex- 
periments. Operates from 24 V. 
DC or may be operated for 
short periods on 110 V. AC. 
Gyro will run for approx. 15 minutes after 
actuating. Size -approx. 8 "x811 /2'x81/2 ". Less 
Amphenol Connector. Removed 
from aircraft. Special $4 95 

PIONEER AMPLIFIERS 
Shock -mounted case and chassis includes 
many transformers, condensers, potentiom- 
eters, etc. Supplied less output transformer 
and tubes. 

Our Low Price 98c 

DYNAMOTOR 
WinCo Type 41S6. 
Input 13 volts DC 
at 13 amps. Total 
output 250 volts at 
0.060 amps. and 
300 v. at .225 
amps. 

Price Only $5.95 Each 

ANTENNA SPECIAL 
AN- 104 -A. VHF Mast. Used with ARC -5. 

Priced at Only 89c Each 

CAPACITORS 
Sangamo - Hi- voltage micas. 
8000 w.v.d.c. .0005, .003, .005 
mfd. 

Special Low Price 
95c Each 

Sprague -8 mfd. electrolytic. 
600 v.d.c. 

Special 39c Each 
Oil filled Hi- Voltage -0.25 mfd. 
2500 v.d.c. 

Special at 95c Each 

NOISE FILTER 
Inverter base type filter. 3 choke coils -alu- 
minum base- .5x.5x1.0 mfd. oil filled capaci- 
tors. AN- 3102- 14S-5P Amphenol connector. 

A Steal at 49c Each 

CONTACTOR RELAY 
Cutler Hammer 6041H30B. 
12 v. dc. (50 amps. con- 
tacts). 
Special at $2.95 Each 

PUSH -BUTTON 
SWITCH SPECIAL 

D.P.D.T. Momentary type. 
Special at 59c Each 

C-1-AUTOPILOT SERVO UNIT - 
Use to rotate beam anten- 
na, actuate boat rudder - 
control, etc. Contains 24 V. 
motor, clutch, relays, etc. 
Reversible. Size overall 
approx. 101 /2 "x81 /2" x61 /ti'. 
Ideal for light hoisting. 
Make your own garage 
door opener. Removed from 
aircraft. Large quantity. PRICE $6.95 

BEAM INDICATOR 
1 -82F Compass Indicator. 
0- 360 ° -5 in. dial. 26 v 400 
cy. 8 -12 v. 60 cy. Ideal 
position indicator. Brand 
new. 

Price $2.95 each 

SYNCHRON MOTOR 
Model 600, 1 RPM, 115 Volts, 
60 cycles. Brand New. 
Special Price $2.45 each 

NEON BLOWN FUSE INDICATORS 
110 -220 volts either AC or DC. Price 39c 

SERVO AMPLIFIER 
Minneapolis-Honeywell 

Design G -403A1 
115 v. 400 cy. Use with a -c 
error signal. Price $6.50 ea. 
USE WITH MOTOR G303AY2. 
Built in gear reduction. 50 
in /lb. torque. 

Brand New -Special price $6.75 ea. 

RELAYS 

Clare A7409 -3300 ohm coil. S.P.S.T. Special 
at $1.19 each. 
Clare A- 15764 -150 ohms. 4PST. Special at 
95c each. 
6/12 volt relay. DC. D.P.S.T. 69c each. 
6/12 volt relay. DC. 10 amps. Makes one, 
breaks one. Special 89c each. 

SWITCHES 

Mallory Wafer type. Double Wafer. 3 Posi- 
tion. Special 29c each. 
Mallory Single wafer. Three Position. Special 
29c each. 
Hi- Detent -Heavy duty- 4P.3T. Pos. #1, 3 
on, 1 off. Pos. #2 all off. Pos. #3, 2 on, 2 
off. Special low price 39c each. 
Push button Switch -Enclosed -s.p.s.t. Metal 
housing for panel or chassis mtg. Special 
19c each. 

Tubes -7F7, 7147, 7Y4, 6E6 49c ea. 
Also CIB Thyratron $1.95 ea. 

TERMS: 20% cash with order -balance 
C.O.D. Orders accompanied by payment in 
full must include sufficient postage, other- 
wise shipment will be made via Railway 
Express collect. Minimum order $2.00. 
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SAVE $$$ WITH RCP KITS: 
Now, you can get in kit form the best 
professional test equipment! Made by 
Radio City Products, one of the outstand- 
ing manufacturers of test instruments 
for 1S years. You get kits that are com- 
plete with all necessary parts and easy - 
to- follow assembly instructions. There 
is nothing else to buy! Yes a RCP kit 
provides hours of enjoyment plus a fin- 
ished test instrument at a tremendous 
saving! 

RCP Vacuum Tube 
Voltmeter Kit 

Long scale 41/2" meter. 
Bridge type push -pull 
circuit. Isolation probe. 
Center of 
o h In S. 5 ohmmeter 
ranges from 2 ohms to 

scale 10 

1000 megohms. 20 
voltage 

a volts AC 
ranges m DC. Co 

Flete D.B. meter. Dis- 
criminator alignment 
scale with zero center 
permitting operation in 
both directions. 

only. $23.95 

. 
RCP TUBE 

TESTER KIT 

s 
s 

s 

Fully 
recently 

enineered to test all developed tubes and television 
types. Bas pvisions 
for checking individual 
sections of multi-pur- 
pose tubes well as miniature and submin- iature receiving tubes. 

S ack for head -phone noise test to check noisy swing- ing high resistance internal tube connections. Neon 
or 

for rapid short and leakage tests between elements. 
KIT MODEL 322 AK, only $25.95. 

RCP MULTI. 
TESTER KIT 

3" square D'Arsonval meter. DC Voltmeter: 
0- 5- 50- 250 -500 -2500 
Volts t 1000 Ohm per 
Volt. AC Voltmeter: 0- 
10- 100 -500.1000 Volts.. 
Output Voltmeter: 0 -10- 100- 000 -1000 Volts. k DC Mimammeter: 0 -1- 
10- 100 -1000 SIA. DC Ammeter: 0 -1 -10 Am- 
peres. Ohmmeter: 0- 10,000 Ohms -1 Megohm -10 Megohms Ext. Decibel Meter: -8 to +55 decibels. ' Complete with batteries. 

.75 KIT MODEL 4478K, only W $12 L 

RCP SIGNAL 
TRACER KIT 

New odel signal. trac- 
er. Ultra modern circuit provides exceptionally 
high amplification so that actual gain meas- urements may be made. 
A versatile t r o u b l e shooting tool for tracing 

Za. any typé of disturbance 
or circuit defect from 
antenna to speaker. In- 

-- dreates noise pickup at 
aerial, a Is e c ks AVC, 
AFC, link and filter cir- cuits. You get signal strength readings and actually hear the sirmal at the same time. Tube complement: 6Aue, 6AT6, 6ÁQ5, 6X4. Crystal rectifier IN34. Alnico 5 magnetic speaker. 

.pO1.95 KIT MODEL 777AK, only .p3 9 

RCP HIGH VOLTAGE 
MULTIPLIER KIT 

Permits multiplying all ranges X100 of Model 345 any similar impedance V.T. voltmeter. special cceramic helical high voltage resistor certified safe for all ranges up to 33,000 volts. 
KIT MODEL HVMP -1K, only $ 

RCP ULTRA HIGH 
FREQUENCY PROBE KIT 
Uses germanium crystal with low impedance net- 
work permitting measurements up to 400 mega- 
cycles. c. 

Satisfaction guaranteed. Send check or money order. 
25% deposit with C.O.D. All orders shipped within 
24 hours, F.O.B. New York. Please include postage. 

KIT MODEL HFP -SK, only $3.65 

ADSON 
RADIO & ELECTRONICS CO. 

221 Fulton Street,New York 7,N.Y. 
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NEW 1951 
TV RECEIVERS 

"MANDARIN" 
Of special interest to homemakers 

who have Chinese Chippendale or 
other Oriental -motif furniture is the 
"Mandarin," a 19" television console 

recently introduced by Sightmaster 
Corp. of 20 West 35th Street, New 
York 16, N. Y. 

The set is housed in a full -door, 
hand -painted Chinese design cabinet 
which is available in various color 
combinations. 

"COSMOPOLITAN" 
The Magnavox Company's newest 

TV receiver is the modern "Cosmo- 
politan" which is available in either 
white oak or mahogany finish. 

This 16" set features the company's 
12" magneto- dynamic speaker for 
three -dimensional realism. 

The set, which includes a synchro- 
matic chassis with 20 tubes, instant 
tuning, built -in antenna, and "Magna - 
Lok," is being manufactured at the 
company's Fort Wayne, Indiana, plant. 

"THE CATALINA" 
Olympic Radio & Television, Inc., 

34 -01 Thirty- Eighth Avenue, Long 
Island City, New York, recently intro- 

duced twelve new television receivers 
which make up the company's 1951 
line. 

"The Catalina," Model 766, is a 

WE DON'T RUN A HOSPITAL * 
... but we do have one of the most 

modern condenser plants in the 
industry today! 

It seems as though everyone who 
makes condensers today likes to talk 
about non -contamination, dust -free 
rooms, white coated and gloved work- 
ers, etc. 

Well, we have all this too, but we have 
an idea that you fellows would rather 
hear the hard facts about the condensers 
you use. We would like you to know 
this about Illinois Condensers: (1) 
Every condenser that leaves our factory 
is Unconditionally Guaranteed for One 
Full Year from Date of Purchase! (2) 
We have been producing electrolytic ca- 
pacitors continuously for 16 years. Lit- 
erally millions of Illini -Hycap Capaci- 
tors are giving FAITHFUL SERVICE 
every day! 

Write today for cata- 
log- complete listings 
of highest quality tubu- 
lar, twist prong, plug - 
in and screw mounted 
electrelytics in single or 
multiple units. Also 
tubular paper condens- 
ers, high voltage buffer 
and TV capacitors and 
auto generator condens- 
ers. 

t 
ILLINOIS CONDENSER CO. 
1616 NORTH THROOP STREET CHICAGO 22. ILL. 

SM' E 
BATTERY RENEWAL COSTS 

CONVERT 
BATTERY RADIOS TO 

AC ALL- ELECTRIC 

Now is the time to change your dry 
battery radio into a dependable hum - 
free AC receiver with an Electro Bat- 
tery Eliminator. Completely eliminates 
batteries and high operating costs, 
uses only 11 watts. Fits most radios, 
easily slips into battery space. Op- 
erates any 1.4 volt, 4, 5, or 6 tube 
battery radio from 115 volt, 50 to 60 
cycle source. 

Low Cost 
Model "P" Battery Eliminator 

Also available for 220 volt operation 
MMMMMMM 
ELECTRO PRODUCTS LABORATORIES 
4509-P Ravenswood Ave., Chicago 40, III. 

Send me FREE literature and name of 
nearest source. 
Name 
Address 
City State 

/ectró . sia _=I Nei JI 
Pioneer Manufacturers of Battery Eliminators 
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three -way cdnsole with a 16" rectan- 
gular picture tube. The combination 
includes, in addition to the video, an 
AM -FM radio and a three -speed rec- 
ord player. 

The receiver is available in two fin- 
ishes. The Model 766 has a mahogany 
cabinet while the Model 766B is in 
blonde finish. 

STEWART- WARNER SETS 

Ten new television models, ranging 
in size and type from a 14" table 
model to a 19" console with AM -FM 
radio comprise the Stewart -Warner 
Corporation line for 1951. 

The "top of the line" is the Model 

9122 -A custom deluxe 19" console. 
This set provides 203 square inches of 
viewing area plus AM -FM radio re- 
ception. The cabinet is of authentic 
18th Century English styling in dark 
Honduras mahogany. 

The receiver uses 28 tubes plus 3 
rectifiers, has a one -knob picture con- 
trol, channel eye tuning, the "Miracle" 
turret tuner, and gated a.g.c. 

The Model 9122 -A is being manu- 
factured at the company's plant at 
1826 Diversey Parkway, Chicago 14, 
Illinois. 

MOTOROLA SET 

The Model 19K3, a 19" television 
console, is receiving special attention 
among the twenty -nine new models 

being introduced by Motorola, Inc. of 
Chicago. 

This new set is housed in one of the 
company's "Fashion Award" cabinets 
and is done in 18th Century styling in 
hand- rubbed mahogany. 

In addition to its big 19" tube, the 

October, 1950 

WW/\ 
O 
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PRIES ARE B' 
RAISED ELSEWHERE 

PROP PITCH MOTORS 
For your Beam Antennas 
20 Volt to 32 Volt, A.C. 
or D.C. 1/ H.P. Motor; 
11/4 RPM Gear Reduction, 
7000 to 1. 

NEW 
RAND $13.95 

ea. 

ARMY FIELD TELEPHONES 
Type EE -8 -Talk as far as 17 miles, wonderful 2 -way communication at a very low cost, ideal for homes, farms, factories, etc., up to 6 phones can be used on one line. Each phone complete with Ringer, Mag- 

$16 95 veto, Batteries, etc. Used, but good as new pair 
360 Foot Roll Wire for above $1.95 roll 

DYNAMOTORS 
DM -512 Input 12 V. D.C. @ 3.8 Amps. Output -380 V. D.C. @ 100 MA. 
DY -82 -Input 28 V. D.C. 0601 .1 Amp. Output 250 V. MA 

$3.95 ea. 

$1.50 ea. 

COMMAND RECEIVERS 
100 KC to 550 KC (Appr. wt. 12 lbs.) $8 95 ca. 3 MC to 6 MC (Appr. wt. 12 

6.95 e . lbs.) a All used but complete and in good condition. 
COMMAND TRANSMITTERS 

3 to 4 MCS $8.95 ea. 5.3 to 7 Meg.........$4.95 ea. Complete with Tubes and Crystals, excellent condition. 

MINE DETECTOR, AN /PRS -1 
Easy to operate, easy to carry. Can be used for detecting ore deposits, both metallic and non -metallic. Now being used extensively by Miners, Prospectors. Beachcombers, and Explorers. These sets are e brand new and come complete With Detector head With antenna; Reflector meter and housing and exploring rod; a bag for carrying equipment while operating and a wooden case for storing or transporting unit when not in use. These units contain Tubes, and instruction books. Shipping weight 
is 125 lbs. Weight when operating unit is 22 lbs. 
All New-Complete with Batteries and ready to $29.95 operate Set 

3" TRIUMPH 
OSCILLOGRAPH 

Complete Test Scope, with built -in Wubbulator, so as 
to be used on TV or FM 
servicing. Operates from 
110 V o 1 t, 60 Cy. A.C. 
Limited Supply. All these units have been carefully 

checked and are in excel- lent condition. $34.95 Real Buy. SPECIAL. ea. 

T.C.S. POWER SUPPLIES 
24 Volt D.C. Motor Generator Set complete with Two 24 
Volt, 3/16 A.P. Sinters driving two Generators, which 
put out following voltages 

Volts @ 100 MA 
4000 Volts @ 200 MA $35.00 12 Volt D.C. at 5 Amps..... set 

Both above units, complete ssitlt mounted Filter Bases. 

RAK -RAL POWER SUPPLY 

Output 
110 V. 

P 2y 
AC. 

Amps 
00 V. .001 Amps. 

$5.95 580 .035 Amps. 
PRICE 

GYRO MOTOR UNITS 
Dual Gyro Unit 

w 
which was used in conjunction with 

Auto -Pilot equip. Both Gyro Motors mounted on a sin- 
gle base, wired in parallel for I i or 24 Volt operation. 
One used as the Axirnuth control and the other as au 
elevation control. When ordering these Units, pechy 
12 or 24 Volt. $4.95 Our price -Special ea. 

BC 1073 WAVEMETER 
Resonant cavity toning from 120 to 210 MCS. Com- 

letelt with supply for 110 Volt, 60 l'y. A.t:.. 
and 
Our low price $17.95 ea. 

MIDGET SELSYNS 
AY type operates from 6 -12 Volts 60 Cvcl. Use as both transmitter and receiver. These compact little units draw 
almost no current and work fine for all remote position 
indicating applications. OD 2y4x2r/0x2 ". p 
All New (Appr. wt. 1 lb.) Each 98D 

ATTENTION HAMS! GREATEST BUY EVER! 
MODEL CO -9 TRANSMITTERS. ALL BRAND NEW. This type of transmitter was 
used primarily in the U.S. Navy for C. W. and M.C.W. transmission with approxi- 
mately 100 watts power output. Power supply operates from 115 V., 400 to 
800 Cy. but is easily changed for 60 Cy. operation. These units cover the 20, 
40 and 80 meter bands directly using an E.C.O. With a simple addition they 
can also operate on 10 meters. A good modulator for voice transmission can 
also be put into this equipment. Frequency range is from 300 to 600 K.C. and 
from 3,000 to 18,000 K.C. These units are furnished svittt tubes, cables, original 
schematic diagram and conversion diagrams. Also data for the 10 meter and 
modulation conversion and all other necessary conversion for 
operation are supplied. ALL BRAND NEW, COMPLETE P14.95 Ea. 

C -1 SERVO UNIT Part of C -1 Gyro. Contains 24 V. DC. Servo Motor Clutch 4 Relays which control rotation of motor and a set of differential gears which control speed of Output shaft in either direction. Can be used by itself to ro- tate beam antenna r as a boat rudder con- $4..75 tesl. Excellent condition .7 Ea. 

WILLARD 2 VOLT RADIO BATTERY 
wt. 

4 lbs.) TYPE 
rge 

Ea. $ 05 
Complete set of three with Box and 
Connections to make a 6 volt, 20 Amp. 
Hrs. Battery Uncharged Q 
(Appr. wt. 15 lbs.) Set $3.95 

METERS 
Westinghouse -G.E. Weston 

MILLIAMPERE D.C. KILOVOLT D.C. 
3 " -O to 50..$3.95 Ea. 
3 " -O to 100.. 3.95 Ea. 
3 " -O to 150.. 3.95 Ea. 
3 " -0 to 200.. 3.95 Ea. 
3 " -0 to 250.. 3.95 Ea. 
3 " -0 to 500.. 3.95 Ea. 
3 " -0 to 750.. 3.95 Ea. 

VOLT METERS 
3 " -0 to 8 AC..$2.95 Ea. 
3 " -O to 15 AC. 2.95 Ea. 
2 " -0 to 30 DC. 3.95 Ea. 
3 " -O to 150DC. 3.95 Ea. 
TIME HOUR METERS 

99990.9 Hrs. 
10 -12 Volts, 60 Cycle Or 

110 Volts, 60 t'sole. 
3 Inch ..56.95 Ea. 

3 "-.O to400DC.$3.95 Ea. 
3 " -0 to 500 DC. 3.95 Ea. 
3 " -0 to 2500 

DC., 3.95 Ea. 
3 " -0 to 1.5 3.95 Ea. 3"-0 to 4 3.95 Ea. 
3 " -0 to 20 3.95 Ea. 
(All are 1 Ma. full scale, 
require external multipli- 
er.) 

2" WESTON SPECIAL 
O to 30 V. DC and O to 

120 Amps. DC $3.95 Ea. 
O to 30 V. DC and O to 

240 Amps. DC 3.95 Ea. 

BC -605 INTER -PHONE AMPS. 
(See conversion of this Unit on 
Page 140 in April issue- Radio- 
TeIv. News). Ideal for Inter - 
Corn; Office to office; airplane 
inter -com, etc.; Complete with 
Tubes, Diagram and Case. Easily 
converted. 
ALL BRAND 
OUR LOW PRICE.... $3.95 ea. 

BEACON RECEIVERS 
BC 1206C -200 to 400 K.C. (As 
illustrated). IF Freq. 135 KC. 
Complete with five Tubes. Ready 
to operate. Direct $595 
from 24 Volt D.C.. ea. 

BC 1033 -70 to 80 Mega. 
Complete with Tubes, operates 
off 24 Volt 
1) C. $3.95 

HEINEMANN CIRCUIT BREAKER 

15 Amp.-120 Volts AC $.97 Ea. 

7 Amp.- 24 Volts DC $ 50 Ea. 
ALL NEW (Appr. 1 lb. ea.) 

AN /APN4 INDICATOR SCOPES 
IDGA, APN -4 complete with 25 tubes and 100 KC cali- 
brated crystal to time sweeps and marker pips at 2, 
20 and 100 KC, 5CP1 tube easily converted to test 
scope. Greatest value a $24.95 Our price, SPECIAL 

ver. 

Approx. Weight 45 Lbs. 

MG -149F INVERTER 
Input 24 Volt DC 36 Amps. 110 v. 400 Cy. AC. 500 
V.A. Output at 00% P.F. Used, excellent $8.95 condition O .7J ea. 

TRANSFORMERS 
(All for 110 V. 60 Cycles) 

5 V. 115 Amps. $ 7.95 
5 V. 130 Amps. 8.95 
5 V. 190 Amps 14.95 

SCR 522 VHF TRANSCEIVERS 
(2 Meter Bands) 

Two Chassis -BC 1225 Transmitter & BC 624 Receiver - 
ATAL Controller. 15 Watts Output. Complete with tubes. All in excellent condition. $32.50 Complete 

All Mail Orders Promptly Filled, F.O.B. San Francisco . All California Orders -Add 3% Sales Tax . On not send postage stamps. Write for our free booklet listing our stock and prices on Radio, Electronics, Tools, Hardware, ,re, a,e.e s, batteries, Aluminum Snee.s, etc. 20% Dep. on ad C.v.u. oroers. An ,ums suatees so prior ee.e. 

STANDARD SURPLUS 
1230 Market St., San Francisco 3, Cal. 

Telephone HEmlock 1 -3106 

141' 
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The difference between the quality of musk 
obtainable from the new PFANSTIEHL STRAIN - 
SENSITIVE PICKUP and that from ordinary 
pickups is as great as the difference between 
good FM radio and AM radio reception. 

There are good reasons why the PFANSTIEHL 
STRAIN -SENSITIVE PICKUP brings out the 
brilliance of truly great voices and orchestras 
... the latent music on your records that other 
methods of reproduction leave untouched. 

The PFANSTIEHL STRAIN -SENSITIVE PICK- 
UP is an amplitude transducer with a CON- 
STANT RESISTANCE of about 250,000 ohms. 
Signal output is at a practically CONSTANT 
IMPEDANCE level. 
Excellent transient response. 
NO DISTORTION, phase shift or evidence 
of intermodulation apparent. 
Linear response free from peaks or reso- 
nances. 

ELEMENT (enlarged) 

CARTRIDGE 

QUICK 
CHANGE 
CARTRIDGE HOLDER 

Cartridges for micro groove (.001 tip radius) 
and standard groove (.0027 tip radius) are 
available along with a Quick Change Car, 
tridge Holder. 

Styli are tipped with famous PFANSTIEHL 
M47B Precious Metal Alloy which will wear 
to less than a .003 flat in 100 plays on stand- 
ard records at proper stylus pressure. Strain - 
Sensitive Elements equipped with Diamond 
styli are also available. 

A special preamplifying circuit is necessary 
for operation of this new pickup. Four styles 
of preamplifiers with and without power sup- 
ply and continuous tone controls are avail- 
able, and are engineered to provide the cor- 
rect polarized current for the pickup element, 
and also to provide the first stages of signal 
gain. 

Proof of the excellence of the PFANSTIEHL 
STRAIN -SENSITIVE PICKUP is apparent 
both in tests and in actual listening, when its 
wide range flat response is best demonstrated. 
Ask your radio supply man or use the handy 
coupon below to get complete FREE INFOR- 
MATION. 

PFANSTIEHL 
CHEMICAL COMPANY 

(Metallurgical Division) 

106 Lake View Avenue Waukegan, Illinois 

r 
( Pfansliehl Chemical Company (Metallurgical Division) 
t 106 Lake View Avenue, Waukegan, Illinois 

Send me complete free information about the 
new PFANSTIEHL STRAIN -SENSITIVE 
PICKUP. 

Name 

Address 

City, Zone & State 

My Radio Supply House is 

L Address 

1142 
J 

set features target tuning, an im- 
proved power transformer for better 
fringe area operation, and "good 
neighbor" shielding, a recent develop- 
ment which reduces oscillator radia- 
tion which can cause interference in 
neighboring TV sets. 

The console measures 39%" x 28" x 
22/6 ". 

19" TABLE MODEL 
The newest addition to the Starrett 

Television Corp. line of 1951 television 
receivers is a 19" tube table model. 

Features of this new set include a 
high efficiency horizontal output trans- 
former, a super -power vertical output 
circuit (with extra tube), a phono - 
jack, and unitized controls. 

The company is manufacturing this 
and other sets in its 1951 line at 601 
West 26th Street, New York, N. Y. 

THE KENWOOD" 
Among the television receivers in- 

troduced by Stromberg- Carlson Com- 
pany of Rochester, New York, in its 
1951 line is "The Kenwood," a 17" 
combination. 

Designated the Model 17 RPM, this 
video -FM -AM -phono combination is 
housed in a hand -rubbed mahogany 
veneer cabinet of authentic Hepple- 
white design. The set provides a 158 
square inch screen on the 17" black 
glass picture tube. 

The receiver features the company's 
long -life tuner, keyed a.g.c., and 6 -to -1 
gear reduction tuning for micro -ac- 
curate station or channel selection. It 
also incorporates a built -in antenna, a 

12" PM speaker, as well as a three - 
speed record changer, and AM -FM ra- 
dio. The set carries the Underwriters' 
Laboratories approval. 

HALLICRAFTERS TV 
The Hallicrafters Company of 4401 

West Fifth Avenue, Chicago 24, Il- 
linois, has announced twenty -two new 
television receivers in its 1951 line. 

The "800 line" features a new dy- 
namic tuner which uses a precision - 
printed circuit to obtain accuracy and 
sharpness of tuning, the "Silver Vor- 
tex" built -in antenna, a ventilated 
chassis, the use of a wider i.f. band- 
width, automatic contrast control and 
picture lock -in, high contrast black 
tubes, and a focalizer control which 

WHY PAY MORE! 
Save on Surplus Buys 

R -9A /APN -4 RECEIVER & 
POWER SUPPLY. Converts 
to 60 cy. operation for 
160 meter, 4 channel 
recr. or hi-voltage peor. 

for scope. $4.89 Used, less tubes. 'T Uf, 

APN -1 A L T I M E T ER 
TRANSCEIVER. 418 -462 
MC FM. Easily modified 
for citizens band use. 
With 14 tubes and 

$4.89 motor. Save at $4.89 just .pY 0.7 

BC -906 LAB. PRECISION FREQ. METER Range 
150 -225 MC. For upper TV channels or other 
uses. Easily modified for lower TV channels. Con- 
tains 0 -500 DC Micro- Ammeter. Operates on sim- 
ple DC power (1.5V and 45V). Precision vernier 
dial. Diode- Triode tube. With aluminum carrying 
case (121/2'x83/4 +x61/2) and original wood case. 
With Plug -In Antenna and Less Antenna and 
Rand Calibrated charts 
Tuning Charts 

sit 87 
only... $8.88 

BC -929 I N D I C AT O R 
SCOPE for APN -2. Also 
ideal as over modulation 
indicator. Contains 8 
tubes: 1 -3BP1, 2 -6SN7, 
1 -6G6, 2 -6116, 1-2X2 
and 6X5. A great 

test $12.89 scOpe 

BC -457 TRANSMITTER 
Tunes 4 -5.3 MC. In good 
used condition, complete 
with tubes and crystals. 
A wonderful buy at this 
low, OQ 
low price $3.89 

R89 /ARN -5 GLIDE PATH RECEIVER. See March, 
1950, issue of Radio Electronics for conversion 
information to FM Tuner. Broad band pass. Xtal 
controlled local oscillator. 2.7 MC IF's. Complete 
with 7- A6AJ5. 1- 12SR7, 2- 125N7, 1 -28D7, 
relays, xtals, etc. $4.49 Yours at just 

ARR -7 RECEIVER. Air- 
borne version of SX -28A. 
3 stages RF, BFO. Noise 
limiter, AVC, Xtal phas- 
ing, manual or motor tun- 
Mg. S- meter. 550 Kc -42 
Mc. 12 tubes, less peak- 
er. Gcod used 

$94.50 condition.... 

ORDER DIRECT 
Speedy shipment. Cash 
on C.O.D. orders. All shipments 
Express collect. California 
sales tax. All prices subject 
chandise subject to prior 

ARR -5 RECEIVER. This i 
the airborne version o 
VHF 5 -36. 27 -144 MC. 
Easily padded into 2 
meter band. Used, but in 

good $'94.50 condition.... 

FROM THIS AD! 
with order. 25% deposit 

by truck or R.R. 
buyers please add state 

to change. All mer- 
sale. 

ALVARADIO SUPPLY CO. 
Dept. A -6, 341 S. Vermont 

Los Angeles 5, Cal. 
DUnkirk 8 -2211 

Aido 
±P' 

' 

1236 - 
SINGLE BAY $3.78 

1237- NO. 1231 

DOUBLE BAY $7.56 $15.84 

1230 -Double Bay Conical - -- $7.31 
1215- Swift -Rig Folded Hi and Lo 4.43 
1814 -Economy Chimney Mount -dozen lots .89 
1302 -1306 -Five El. Yagi any Lo-Channel 11.25 
1307-1313--Five El. Yagi any Hi- Channel 4.95 
1219 -Swift -Rig Folded Hi Straight Lo - 4.07 
2102- DeLuxe Indoor Antenna 1.95 
1860- Chimney Mount -dozen lots 1.00 
1873 -3W Mast Standoff Ins. lots of 100 .06 
1870 -33. ' Wood Screw -Eye Ins. -lots of 250 .02 
1874 -4' Nail -in Insulator -lots of 250 .02 
1862- 10'4U' Galv. Steel Mast -dozen lots 1.20 

1229 -Single Bay Conical 3.90 
1231 -For Bay Conical 15.89 

Send for quantity prices and complete list 

TELEVISION SUPPLY CO. 

Box 213 Gracie Square Station 

New York, N. Y. 
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projects through the back of the cabi- 
net. 

Among the units demonstrated to 
the company's distributors recently 
was the Model 890, a 20" rectangular 
tube combination console which fea- 

The NEW fjfQ,fJ'/NG (/.4LUES,appp 

1949 and 1950 
CHEVROLET RADIOS 

CUSTOM -BUILT 
AUTO RADIO 

tures radio and phonograph reception 
in addition to the video. The set is 
housed in a "Provincial" type cabinet 
which fits in with many different 
types of "informal" furniture styles. 

HOFFMAN TV 
The trend toward larger picture 

sizes is being carefully followed in the 
1951 line of television receivers intro- 
duced by Hoffman Radio Corporation 
of Los Angeles. 

One of the attractive models being 
presented by this West Coast firm is 
the 890, a 19" console housed in a 
blonde oak cabinet of modern design. 
The cabinet measures 381 /z" x 291/2" x 
211/2" and is constructed of Eastern 
hardwoods with waxed finish. 

The receiver features the company's 
"Easy- Vision" lens for visual comfort, 
the "Silver Circle" tuner circuit, dual 
i.f. stages for separate sound and 
video adjustment, electronic black - 
and -white for even brightness on all 
channels, and a tunable "In -Dor" an- 
tenna. The circuit uses 18 tubes plus 
2 rectifiers in addition to the picture 

tube. A 12" speaker with increased 
bass response for tonal clarity has 
also been incorporated. 

RCA'S 1951 LINE 
One of the attractive, popularly 

priced television receivers in the 1951 
line of receivers recently introduced 

List Price 

List Price $5250 

CUSTOM -BUILT RADIO 
1948 -49 -50 HUDSON 

$5250 " List Price $52.50 

UNIVERSAL MOUNT 
AUTO RADIOS ATTRACTIVE DISCOUNTS 

List Price $5250 
TO DEALERS X -50 

M -90 
$34,95 
39.95 

Each auto radio is specifically designed to fit all 1949 and 1950 cars shown above and all in 
corporate the same outstanding features.... Six -tube superheterodyne. Six -volt storage bat 
tery operation. Two dual -purpose tubes. Eight -tube performance. Installation in a few minutes 
Three -gang tuning condenser and tuned R.F. stage for extreme sensitivity. Permanent mag 
net dynamic speaker with Powerful Alnico #5 magnet. Low battery drain. Weight 10 lbs. 

SPECIALS 
R5 /ARN -7 Radio Compass 
Receiver w /Tubes. Used. 
Excel. Cond. . ...$24.95 
BC -433G Radio Compass Re- 
ceiver w /Tubes. Used. Ex- 
celCond. ..$24.95 
Gibson Girl Distress Trans- 
mitter. Complete with bag 
and parachute. New ..$8.95 
Gibson Girl Kit includes 2 
Balloons w/ Hydro. Genera- 
tors, 
Nrs, 

Kite, Lamp, Wire. 
$8.95 

CAPACITORS 
UPRIGHT MOUNT 

EA. TEN 
2X.25 mfd 400 DC $0.30 $0.25 
.5 mfd 400 VDC .30 .25 
1 fd 00 VDC .30 .25 
2X.05 mfd 600 VDC .30 .25 
.25 mfd 600 DC .30 .25 
2X.1 mfd 600 VDC .35 .30 
.1 mfd 600 VDC .35 .30 

fd 600 VDC .35 .30 
1 mfd 600 VDC .35 .30 
40 mfd 

BATH 2 VDC $0.35 $0.30 
4 mfd 50 VDC .35 .30 
50 mfd 50 VDC .45 .40 
4 mfd 100 VDC .45 .40 
2X.1 mfd 200 DC .20 .15 
3X.1 mfd 400 DC .25 .20 
2 mfd 400 DC .45 .40 
.05 mfd 600 VDC .25 .20 
.25 mfd 600 VDC .30 .25 
.5 mfd 000 VDC .30 .25 
.1 mfd 600 VDC .30 .25 
1 mfd 600 VDC .35 .30 
2 mfd 600 VDC .50 .45 
05 mfd 1000 VDC .50 .45 

2X.1 mfd 1000 VDC .55 .50 
OIL FILLED AND GE PYRANOL 

.5-.5 mfd 400 DC $0.35 $0.30 

.1 mfd 500 VDC .35 .30 
1 mfd 500 VDC .35 .30 
1 mfd 600 DC .35 .30 
2 mfd (300 VDC .40 .35 
4 mfd 600 VDC .65 .60 
5 mfd 600 VDC .70 .65 
8 mfd 600 DC 1.00 .90 
1-8 mfd 600 DC 1.20 1.10 
10 mfd 600 DC 1.20 1.10 
.5 mfd 1000 DC .50 .45 
2 mfd 1000 VDC .60 .55 
.5 mfd 2000 VDC 1.20 1.10 
.25 mfd 3000 VDC 1.95 1.75 

mf<l 3000 VDC 2.25 2.00 .3 1 mid 7500 DC 3.25 2.95 
1 mfd 7500 VDC 9.50 9.00 
.1 mfd 12,000 VDC 12.95 12.00 .0008 mfd 15,000 DC 8.50 7.75 .045 mfd 16,000 VDC 5.95 4.95 

PAPER 
8-8 mfd 600 VDC $1.45 $1.25 

Tobe Filtermite 
3X8 mfd 600 DC $1.75 $1.45 8-8-4 mfd 650 VDC 1.75 1.45 160-160 mfd 150 VDC 1.50 1.25 
2500 mid 

ELECTRO 
3 VDC $0.20 $0.15 500 mfd 12 VDC .60 .55 25 mid 25 VDC .25 .20 

50 mfd 25 DC .30 .25 
1000 mid 25 VDC .55 .50 
150 mfd 50 DC .30 .25 2000 fd 50 DC 1.25 1.00 
500 mid 200 VDC 1.50 1.25 

TRANSMITTING MICA 
.002 mfd 600 VDC $ 0.20 
.0005 mfd 2500 VDC .20 
.0039 mfd 2500 VDC .25 
.006 ifm 2000 VDC .25 
.00075 fd 5000 VDC .65 
.000375 mfd 5000 VDC .65 
.007 mfd 5000 VDC 2.95 
.006 mfd 6000 DC 4.10 
.003 mfd 8000 VDC 5.00 
.004 mfd 8000 VDC 5.75 .005 mfd 8000 VDC 6.50 
.0012 mfd 20,000 VDC 18.95 

CERAMIC 
ROTARY SWITCHES 

Pole Position Section Shaft Price 
2 4 

6 1 4 
$0.40 

2 8 - 21/s, .45 

CHECK THESE VALUES 
EC -709 Interphone Amplifier. 
Ideal for Aircraft- Booster Tele- 
phone. New .. ...... $4.00 
MN -26Y Radio Compass Receiv- 
er, 150- 325KC, 325- 695KC, 3.4- 
7.0 MCS, 28 Volt Bendix. New. 

$39.95 
RA -1ODB Receiver. Bendix. New. 

$29.95 
BC -733D Receiver, New, less Dy- 
namotor ..... $10.95 

Used /Dynamotor....$6.95 
BC -224 Receiver. New, less mtg. 

$100.00 
BC- 412 5" Radar Oscilloscope. 

$49.95 
:A merican Blower & Motor- GE 

1/s HP. 115 V I Phase 60 Cv. 
1725 RPM Air Output. 43/4"x 
42/4 ". Brand New $24.95 

TUBES 
2C34 ....$0.35 9003 .. 
2X2A .. .55 9006 .. 
2X2/879.. .50 C5B 6.75 

.30 

3C24 . .50 CEQ72 . 1.20 
7C4/1203A .40 CK-70 . 3.50 
10Y .35 CRP-72 . 1.20 
211 .40 E-1148 . .30 
15R .55 HY-615 . .30 
39/44 .25 RKR-72 . .65 
45 SPEC .28 RK-73 .55 
218 10.00 VT-127A . 2.50 
713A .75 VT-1 . .40 
8O 1 A . . . .40 VT-98 . . 21.00 
803 3.25 3BP1 .. . 3.00 
826 .45 5CP1 . . . 2.25 
864 .45 5BP4 .. . 3.75 
86913 23.95 5FP7 . . 1.50 
CK1005 .20 1J6GT . . .70 
CK1007 .85 6H6 .50 
1626 ... .30 6KS .75 
1629 ... .30 6S117 .. .65 
2051 ... .65 6S.J7 .60 
'7193 ... .30 ßY6GT .65 
8011 . . . 2.40 12SN7GT . .50 
9002 ... .35 33 .65 

.$0.35 

WALKIE- TALKIES 
RANGE 2.3-4.6 MC. NEW 
With operating accessories. 
Additional information 
available upon request. 

De -Ion Line Starter DPST, 115V, 60 
Cy., 15A, 1 HP. rating. Westing- 
house. New ...... ..$4.50 
Genuine Upright Desk Telephone and 
Ringing Box. New..... ...$3.25 
Navy Headset, 600 Ohm. New .$2.45 
LINEAR POTENTIOMETERS WW 
OHMS WATTS MFG'R EA. TEN 
200 2 Chicago Tel. .30 .25 
1000 2 Trefz .30 .25 
3000 2 Chicago Tel. .30 .25 
10,000 2 Chicago Tel. .35 .30 
5000 3 Trefa .30 .25 
7500 3 Trefz .35 .30 
10,000 3 Trefz .35 .30 
25,000 3 Wirt .35 .30 
50,000 4 Trefz .50 .45 
15 25 DeJur .55 .50 
20 25 Ohmite .55 .50 
25 25 DeJur .55 .50 
50 25 DeJur .55 .50 
100 25 IRC .55 .50 
200 25 DeJur .55 .50 

Delta .55 .50 
DeJur .60 .55 
DeJur .65 .60 
Deli], .70 .65 
DeJur .80 .70 
DeJur .95 .80 
AN3155 -50 1.10 .90 
IRC 1.10 .90 
Ohmite 1.10 .95 
Del ur 1.75 1.50 
Ohmite 1.50 1.25 
IRC 1.50 1.25 
Ohmite 2.45 2.10 

1000 25 
3000 25 
5000 25 
15,000 25 
20,000 25 
150/Switch 50 
200/W Switch 50 
800 50 
10,000 50 
15 60 
15 75 
750 150 

ROUND PANEL METERS 
0 -5RF AMPS -WESTING 
0 -300 MA DC- SIMPSON 
0 -300 MA DC- WESTING 
5 -0 -5 MA DC- WESTON 

with 50 MA Shunt 
0 -50 AMPS DC- WESTON 
0 -100 AMPS DC -HOYT 
0 -3 VOLTS DC -SUN 
0 -15 VOLTS AC -GE 
0 -2500 VOLTS DC -SIMP- 

SON -with Multiplier 
0 -5KVDC 0 -10MA DC 
0 -150 VOLTS DC -HOYT 
10 -0 + 6 DB- WESTON 

3%" $4.50 
2 /a" 3.75 
2'Fe" 3.75 
3%" 4.25 

354e 4.75 
3" 3.50 
2h" 1.95 
3/" 4.95 

31/2" 4.95 
3%z" 5.50 
31" 3.50 
2%" 4.50 

PORTABLE METERS 
0 -10 AMPS DC- WESTON 489 $7.50 
0- 3 -6 -30 Volts DC -W ESTO N 280 17.50 
0 -100 AMP DC- WESTON 269 19.95 

with 100 AMP Shunt 
0 -25 AMPS AC- WESTON 433 22.50 
0 -1.5 -6 VOLTS AC OUTPUT - 

METER- WESTON 571 10.95 

POWER EQUIPMENT 
Voltage Regulator Raytheon 

95/130 V 60 Cy 1.25 Amp 
Output 11 5 V 60 Watt. New .$ 9.50 

Generator Voltage Regulator 
115V 400Cy GE- GBA -20C. 
New ... . 14.95 

Vibrapack VPG 369 12VDC 
Output 250V W 70MA Syn- 
chronous Mallory. New... 5.95 

ATR Inverter and Regulator 
12VDC to 110 Vac 50/60 
Cy 300 Watt Model RSB. 
New ..... ... .. ....... 16.50 

Vibrator ATR 2410 24VDC 
Output 110V 100W. New. 2.50 

TIME DELAY SWITCHES 
1 Minute 115 Vac 60 Cy Enc. 

in 
New Waterproof 

Metal Case. 
$5.25 

3 Micro Switches make con- 
tact at 40 -41 -42 Sec. Tinte 

3 clay 110i[chVac. 550í0e. 
New. 4.00 

Micro 
tact at 2 Minute Time Delay 
110 Vac Motor. New 4.00 

Thermo Switch 50° to 300 °F 
115 Vac M 6A. 230 Vac 51 
5A breaks contact with in- 
crease of temperature. New. .95 

30 -40 Second Mercury Time 

Nevi 
Relay 110 Vac Adlake. 

w 6.50 
RELAYS 

GVDC DPST Contacts 6A Coil 
33 Ohms $0.65 

12VDC DPST Allied Control 
12 

V Bo 
DPST 64 Ohms .. 1.60 

24VDC DPDT Allied 046D30 .60 
24VDC 3Solenoid't'o -' 95 pe.... 

Switchetts . , 1.25 
40VDC DPST -SPDT 1000.011 

" 
.80 

13OVAC DPST 1 Amp Contacts 
Str'th's Dunn CXA 1970 3.65 

110VAC DPDT 25 Amp Con- 
tacts Ward Leonard 3.95 

115VAC DPST Str'th's Dunn 
CXA -2997 ... 3.65 

220VDC DPDT Str'th's Dunn 
CX2122 4.50 

SPECIALS 
80.86KC Crystal with Holder.$1.50 
CD-501A Cord connects BC -654 

Transceiver toGN -45 Gen.. 1.59 
Balloon with Hydrogen Gener- 

ator .... .. .. 2.50 
Gibson Girl- Box Kite 17 "x 

17 "x36" 2.00 
Anti- Capacity Lever Switch 

BPDT .80 
33 -440 MMF Variable Con- 

7 -100 MMF Variable Condenser .69 
24 -750 MMF Tapered Rotor 

Plates .................. 90 
RC -906 Freonencv Meter 19.95 

TERMS- Minimum order 55.00 -Mail orders promptly filled -All prices F.O.B. Boston. Mass. Send 
M.O. or check. Shipping charges sent C.O.D. 25% deposit required with all C.O.D. orders. 

Prices Subject to Change without Notice 
SEND FOR OUR CATALOGUE 

Inquiries from Dealers, Schools 
and Industrial Firms Invited 

COMET ESALES 
22 Washington St. Brighton 35, Mass. 

BEacon 2 -7863 
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Type Price Type Price I Type Price 
1A4 $0.29 6AU6 ...$ .56 I2AV7 ..$ .93 
IA5GT .67 6AV6 ... .51 12AX7 .. .69 

IA6 
1B3GT 
1134 

185 

.29 

.74 

.29 

.29 

CAWS ... 
6BA6 ... 
68A7 ... 
6BC5 ... 

.75 

.54 

.69 

.63 

12BA6 .. 
12BA7 .. 
12BE6 .. 
1215 .... 
1217 .... 

.54 

.69 

.55 

.50 
.63 

IC5GT .75 6BE6 . .56 121(7 . .57 
IC6 .29 6BG6G .. 1.48 121(8GT . .59 
IC7 .29 6BH6 ... .65 1258 ... .80 
1D5 .29 6616 .... .56 12SA7 .. .57 
ID7 .29 6BQ6GT .95 I2SF5 .29 
ID8 .29 6C4 .45 12SK7GT. .55 
IE7 .29 6C5 .58 I2SL7GT. .67 
I F4 .29 6C6 .54 I2SN7GT, .59 
I F5 .29 6C36 .63 12SQ7GT. .49 
I F6 .29 6CD6G .. 1.69 19 .29 
1F7 .29 .67 I9BG6G . 1.60 
IG4 .29 6D8 .29 I9T8 .... .87 
I G5 .29 6E5 .69 20 .29 
1H4 .... .29 6F5 .29 22 .29 
IH5GT .. .55 6F6 .51 24A .29 
IH6GT .. .29 615GT .. .47 25AC5 .95 
IH6G ... .29 6J6 .78 25BQ6 .. .97 
IL4M ... .66 617G .50 25L6GT . .56 

I L6 .63 61(5 . .70 25W4 ... .57 
IN5GT .67 6K6GT .. .47 25Y5 .... .49 
IP5GT .64 61(7 .... .59 25Z5 .... 
IQ5GT .64 61(8 .... .69 25Z6 .... 

.49 

.29 
i R5 .65 6L5 .29 26 .58 
IS5 .54 6L6 .90 27 .49 
IT4 .65 6146 1.00 32L7 .... .49 
IT5GT .. .64 6P5 .43 33 
104 
1115 

.65 

.54 
6R7 
684 

.29 

.54 
34 
35/51 

.29 

.29 

.29 
IV .29 6S7 .29 35B5 .... .55 
1 X2 .78 6SA7GT . .54 35C5 .... .55 
2A5 .29 6SD7GT . .59 35L6 .57 
2A6 .29 6SF7GT . .67 

.... 
35W4 ... .42 

2A7 .29 6SK7GT . .53 35Z5 
2E5 .29 6SL7GT.. .67 

.... 
36 

.46 

.29 
2X2 .77 6SN7GT . .63 37 
3A4 .49 6SQ7GT . .47 38 

.29 

.29 
3Q4 ..... .70 6SU7 ... .49 39 
3Q5 .74 6TS .91 41 

.29 

.69 
354 .68 6U5 .61 42 
3V4 ..... .69 6U7 .69 45Z5 .... 

.57 

.58 
5AZ4GT.. .43 6V6GT .56 46 .29 
5U4G ... .49 6W4 .... .54 50B5 .57 
5V4G ... .85 6W6 .... .55 5005 .57 
5Y3GT .. .43 6X4 .43 50L6 .... .59 
5Y4G .49 6X5GT .44 56 .29 
5Z4M .96 6Z7 .29 57 .29 
6A3 .29 7A7 .69 58 .29 
6A7 .79 7B6 .69 76 .67 
6AB4 .61 7F7 .49 77 ...... .49 
6AC5 .85 7L7 .29 80 .46 
6AG5 .63 2A8 .... .29 82 .29 
6A K5 .99 2A8GT.. .50 89 .29 
6A L5 ... .56 2AL5 .. .52 V99 .29 
6AQ5 ... .57 2AT6 .. .49 X99 .29 
6A R5 ... .50 2AT7 .. .80 11717 1.19 
6AS5 ... .59 2A U6 .. .53 117Z3 .50 
6AT6 .49 2A U7 .. .67 117Z6 .71 
6AU5GT. .89 2AV6 .. .49 9002 .49 

Terms: C.O.D. Orders of $50 or over require 
25% deposit. 5% off on 100 tubes or over. Add 
50c handling charge on orders under 100 tubes. 

Prices Subject to 
Change Without 

Notice. 

Dealers and Job- 
bers' Inquiries 

Solicited. 

32 BEEGHER ST. TU E_ CO. 
NEWARK 2, N. J. 
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by Radio Corporation of America of 
Camden, New Jersey, has been named 
"The Modern." 

This Model 6T75 is a full -door con- 
sole on a swivel base which makes it 

possible to face the set toward any 
part of the room. In this way fur- 
niture rearrangement is no longer re- 
quired. The cabinet, which is avail- 
able in walnut, mahogany, or limed 
oak finish, is of advanced modern de- 

sign. The cabinet measures 41" x 
231/2" x 21 ". 

The set has a 16" tube and incor- 
porates the newly -developed RCA elec- 
tronic circuits. 

"The Modern" is only one of the 18 
models which constitute the RCA '51 
line. 

RAYTHEON LINE 
Raytheon, Manufacturing Company's 

1951 line of television receivers con- 
sists of twenty -one models ranging in 
size from 121/2" to 20" units. 

Sixteen of the receivers in the 1951 
line are entirely new, with five of the 
most popular numbers in the Spring 
line being carried over. Three of the 
sets have 121/2" tubes while eighteen 
units are equipped with 16" to 20" 
tubes. 

The top of the line is a four -way 
console combination with a 20" picture 
tube, AM -FM radio, and an automatic 
phonograph which plays all record 
speeds. This . set is housed in a ma- 
hogany Chippendale cabinet and has 
been designated "The Adams." 

All of the receivers in the line fea- 
ture the company's "Ray -Dial" con- 

TURRET SOCKETS FOR UNIT -TYPE CONSTRUCTION 
By RUFUS P. TURNER, K6AI 

BREADBOARDS and lab -table hay- show appearance of the turret socket 
wire "lashups" have been used for and typical methods of using it. 

years for the quick wiring and testing 
of experimental circuits. Both of these 
schemes leave much to be desired in 
safety, solidness, compactness, and 
stability. The new turret sockets, avail- 
able in loctal, octal, and miniature 
sizes, now permit the experimenter to 
wire all normal components of a single 
stage rigidly to the associated tube 
socket. Soldering lugs are mounted 
around a bakelite "turret tube" rigidly 
fastened to the under side of the tube 
socket. Holes are provided at both top 
and bottom of this tube for passage 
of wires. 

In addition to providing an efficient 
means for quickly assembling a com- 
plete circuit for testing, the turret 
socket allows the entire finished stage 
to be transferred as a compact unit to 
a main chassis simply by bolting the Fig. 1. Miniature turret socket ready for 
tube socket in place in the normal man- wiring. Pretinned lugs are mounted radi- 
ner. The accompanying photographs ally on the center bakelite turret tube. 

30 

Fig. 2. Two miniature turret sockets wired with complete electronic circuits, and 
with tubes plugged in. The left -hand assembly is a complete resistance- coupled 
amplifier stage. The right -hand arrangement is a complete oscillator circuit. Note 
that the oscillator coil is wound directly on the turret tube in this application. 

RADIO & TELEVISION NEWS 
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tinuous tuner, single knob tuning, 
"Hi- Lite" picture power which pro- 
vides high picture tube anode voltages, 
built -in antenna, a balanced magnetic 
speaker, full transformer operation of 
both heater and d.c. power circuits, 
and prefixed focus. 

The Raytheon line is being manu- 
factured at the Belmont Radio Corpo- 
ration Division's plant in Chicago. 

Spot Radio News 
(Continued from page 18) 

convertibility, small area and inter -dot 
flicker . . . for securing purposes . . . 

RCA should be entitled to offsetting 
points under additional categories for 
electronic versus mechanical opera- 
tion, no limitation of picture size and 
no limitation of viewing angle." 

IN A CONTINUING EFFORT to 
prove the worthiness of their color 
system, RCA demonstrated over a 
coax -ultra high circuit between Wash- 
ington, New York, Princeton, and 
Bridgeport, how signals could be trans- 
mitted effectively over a 200 -mile wire 
line, relayed over a high- frequency 
radio link and eventually be rebroad- 
cast on the ultra highs. Signals orig- 
inating in the studios of WNBW, at 
the Wardman Park Hotel in Washing- 
ton, were piped over a coaxial line to 
WNBT in New York, and from this 
point beamed to a receiving station at 
Princeton, about 45 miles from New 
York City. At this key point, the sig- 
nals were fed to a relay circuit and 
aired to NBC's experimental ultra- 
high station at Bridgeport. At a site 
twelve miles away in the home of 
NBC's chief engineer, O. B. Hanson, 
the final signals were received on a 
converted v.h.f. color receiver. 

A few days prior to this special test, 
appeared a report which also disclosed 
the progress which had been made at 
the receiving end of color. The text 
revealed that research work on RCA 
color tubes had now reached a point 
where receivers using these tubes can 
produce color pictures of increased 
brightness and substantially the same 
resolution and stability as pictures 
produced on standard black and white 
receivers. Commenting on this ad- 
vancement, Dr. Jolliffe said that the 
increase in brightness of the tri -color 
tubes has been due to the development 
of an improved red phosphor, making 
it possible to eliminate the red filter 
from the front of the tube and thus 
increase light output two to one, and 
the use of improved tube techniques 
which provide a higher light output, 
using the same applied voltages as 
used in the original demonstration 
models. It has also become possible 
to build a color tube whose length is 
approximately the same as a standard 
monchrome picture tube. 

There will be quite a color -program 
schedule for Washington this fall, ac- 
cording to Dr. Jolliffe, who pointed 
out that a seven -day plan is being pre- 

NOW! BECOME EXPERT AT 

Radio -Television 
IN 4 EASY STEPS! 

Complete Self- Training Course 
in RADIO and TELEVISION Pre- 
pared by Famous Experts - 
Starts from Scratch, Takes You 
BY SIMPLE LOGICAL STEPS 
from Basic Theory to Advanced 
Problems of Repair, Installa- 
tion. Color TV, etc. 
NOW you can do ANY Radio - 

TV installation, service, or 
repair job like an expert ; oper- 
ate field- testing equipment ; un- 
derstand problems of TV broad- 

casting, FM -Ask transmission, 
etc. You can step into a 
good- paying j ob -o r 
start your own service 
business. And you can 
train yourself for your 
career AT HOME . 

IN YOUR SPARE TIME 
with the McGraw - 

Hill Basic Course in Ra- 
dio and TV. 

2296 Pages - 
1611 Illustrations 

The men who wrote this 
complete 4- volume course 
are among the outstanding 
radio and TV instructors in 
America today. They are 
practical, shirt- sleeved tech- 
nicians. They know the 
questions you want an- 
swered. Ever y detail is 

clearly explained in 
over T W O TIIOU- 

Qualifies 
you for 
FCC's 
N e w 

FM, TV 

Ist Class 
License 
Test 

PARTIAL 
CONTENTS 
ESSENTIALS 
OF RADIO, 
800 pages, 433 
illus. 
Circuit Analysis 
Vacuum Tubes Cir- 
cuits: Detector, Am- 
plifier, Tube Oscillator, 
Power Supply, Trans- 
mitting and Receiving 

Test Equipment. 

ELEMENTS OF RA- 
DIO SERVICING,475 
pages, 375 illus. 
Multimeters AC 
Power Supply Speak- 
ers Antennas Au- 
tomobile Radios 
Push -Pull Output Stage 

BASIC TELEVI- 
SION, 592 pages, 415 
illus. 
Scanning Synchro- 

TELEVISION 

SERVICING 

nixing Video Signal 
Brightness Control 

D -C Reinsertion 
Picture FM Align- 
ment Picture Tubes 

VHF and UHF 
transmission Recep- 
tion. 

TELEVISION SERV- 
ICING, 429 pages, 

388 Mils. 
Antennas Transmis- 
sion Lines Test -pat- 
tern and Picture An- 
alysis Localizing Ile - 
ception Troubles In- 
terference Remedies 
Deflection Circuits i 

ABSOLUTELY FREE 

(whether or not you keep course) "Suc- 
cessful Soldering" (reg. price: $2) 

Covers EVERY soldering job; ALL 
types of metals and solders: black 

zinc, tin, stainless s.eel, cop- 
per, aluminum, pewter, lead, etc. 
Gives heating methods. Dozens of 
"how- to- do -it" pictures and diagrams. 

MAKE GOOD 

MONEY! BE 
YOUR OWN 
BOSS! 

SAND PAGES of step -by -step in- 
struction and over SIXTEEN HUN- 
DRED "how- to- do -it" illustrations, 
cross -section diagrams, etc. The re- 
view questions and answers "nail 
down" everything you learn. At -a- 
glance "trouble- shooting" charts 
show how to diagnose instantly any 
radio or TV breakdown ... and how 
to repair it expertly and quickly. 

The course will pay for itself 
many times over. It can quality a 
beginner for FCC's 1st -Clan Li- 
cense test; gives an experienced 
technician more confidence, shows 
him new tricks. 

SEND NO MONEY 
Mail coupon below to examine 

this complete four -volume course 
FREE for 10 days. No obligation. 
WITII course, you get ABSOLUTE- 
LY b7REE (to keep whether or not 
you keep course) a valuable illus- 
trated book, "Successful Soldering." 
(reg. price: $2.00.) 

Or you may examine individual 
books FREE for 10 days by the (s- 
ing the proper boxes in coupas. 
Don't delay. Mail coupon at once! 

FREE 10 -DAY TRIAL COUPON 
McGRAW -HILL BOOK CO., Inc., Dept. RN -10, 
327 West 41st Si., New York 18, N. Y. 

Please send me for 10 days' FREE EXAMINATION. 
McGRAW- HILL's Basic Course in Radio & TV . 

including Essentials of Radio, Elements of Radio Servicing, 
Basic Television, Television Servicing (Total retail price 
of the tour books is $22.50 -Special Course Price: Only 
519.25 in easy installments). Also send ABSOLUTELY 
FREE, "Successful Soldering." If not satisfied with course, 
I will return the four course books: pay nothing; and 
keep "Successful Soldering" free. Otherwise, I will send 
you only $1.05 plus postage then; and the balance in e 
monthly installments of only $3.00 each. 

It' you wish to examine any of these books individually, 
check below the ones you wish us to send you for 10 
Days' FREE EXAMINATION: 

D Essentials of Radio, $6.00 Elements of Radio Serv- 
Basic -television, $6.50 icing, $4.50 

Television Servicing, $5.50 
For whichever of these books I deride to keep, I will 
send you $1.00, plus postage, at the end of 10 days: 
balance in easy monthly installments. 

Name 

Address 
EN-10 

City State 
WE'LL PAY POSTAGE if you enclose first payment of 

$1.05 when ordering the course, or the full price of book 
when ordering individual books (see prices above). Saale 
10 -Day Return Privilege for full refund. 

`_!UIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIll11IIIIIIIIIIIIIIIIIIII 

BARGAINS! s 

BC -929 3" Scope Indicator 
New $17.50 Each 

BC -906 Frequency Meter 150 -225 MC $6.50 ea 

BC -780 Transceiver 440 MC -± 20 MC 
$10.00 Each 

I -152 3" Indicator for BC -788 $7.50 Each 
BOTH FOR ONLY $14.95 

FL -B Range Filter .75 ea 
FL -5 Range Filter .35 ea 
CD -307 Headphone Extension Cord .50 ea 

NEW AND USED 
SURPLUS EQUIPMENT 
' RT-7/APN-I Tranceiver $3.95 ea. 

BC -357 Marker Beacon Receiver . 3.45 ea. 
BC -221 Frequency Meter 60.00 ea. 
RL-42B Antenna Reel Motor. . 1.25 ea. 
BC -442 Antenna Relay -Less Condenser 1.45 ea. 
BC -746 Tuning Unit -New 

Complete with 2 crystals ..... .75 ea. 
TU -6, 10, 26 Tuning Units 1.55 ea. 

Minimum Order $2.50 

25/ Deposit with C.O.D.'s 

P. O. 80X 4178 DAVE R U 11A P H CO. FORT WORTH 6, TEXAS 

October, 1950 1zI5 
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Double Your Profits! 
Sell A 

fje,ioeis needle 
on Every Service Call 

First Choice of: 
Servicemen 
Phono Manufacturers 
Record Collectors 

FREE: 
jensen's All -New 

Needle Chart 

different needles 

shown in actual size. Get 

one from your jobber today. 

Jensen makes a needle 
to fit any record player. 

wag 
INDUSTRIES, INC. 

336 S. Wood St., Chicago 12,111. 

renew 

premium quality tubes 

RADIO and TELEVISION 
RECEIVING TUBES 

VIDEOTRON TELEVISION 
PICTURE TUBES 

PANEL LAMPS 

TRANSMITTING and 
SPECIAL PURPOSE TUBES 

: 

NATIONAL UNION RADIO CORP. 
Main Office: ORANGE, N.J. - Plants: NEWARK, N.J.; HATBORO, PA. 

146 

pared to replace the present five -day 
arrangement, with studio presenta- 
tions being offered every day from the 
Wardman Park studios. 

THE FAR- EASTERN BATTLE- 
GROUND, with its blazing frontlines, 
has begun to emphasize, once again, 
the importance of radio and electronic 
operations as a key agent for the 
ground, air, and naval forces. And 
once again, industry has begun to con- 
tribute in a mighty healthy way to the 
all -out defense effort. Increased f a- 
cilities of many plants, streamlined 
purchasing techniques and the well - 
organized cross servicing program in- 
augurated under the administration 
of Maj. Gen. H. M. McClelland, direc- 
tor of communications -electronics for 
the Joint Chiefs of Staff, have pro- 
vided an effective flow of material to 
the Armed Forces, and minimized the 
initial impact on civilian production. 
Contributing factors to the effective 
program have been the extremely 
well -knit plans which were set up 
over a year ago when the National 
Security Resources Board announced 
its plans for industrial mobilization. 
Meeting with members of the trade 
associations, Arthur M. Hill, then 
NSRB chairman, revealed how indus- 
try was to be mobilized, should war 
come, and what steps were to be taken 
immediately as a measure of prepar- 
edness. Plans provided for the use of 
over 600 plants for the manufacture 
of small and large types of compo- 
nents, equipment, and special prod- 
ucts. 

A few weeks prior to the Hill meet - 
ing, the Signal Corps had held a spe- 
cial conference, during which Major 
General Spencer B. Akin, the Army's 
Chief Signal Officer, and Leighton H. 
Peebles of the NSRB, reviewed how 
industrial mobilization would be ex- 
pedited. The now -familiar contingent - 
contract plan designed to shorten 
conversion time from peace to war pro- 
duction was proposed at that meeting. 

With the plans discussed at these 
and subsequent meetings relayed to 
industry, manufacturers had become 
oriented to the emergency require- 
ments and thus when the critical era 
did appear some months ago, appara- 
tus for the military began to be proc- 
essed with a minimum of confusion. 

As the situation became more and 
more tense, accelerated production 
schedules were studied, and the pos- 
sibilities of enlarged groups for spe- 
cial advisory council work were re- 
viewed. One group which has been 
proposed now would serve the Signal 
Corps, and assist the corps in industry 
relations, provide technical and mili- 
tary assistance in obtaining equipment 
and personnel and also assist in the 
training of Signal Corps personnel 
with industry. This proposal was 
made at a meeting held in the Pen- 
tagon and attended by Brig. Gen. 
David Sarnoff (SCR) of RCA; William 
H. Harrison, I.T. &T. prexy, a major 
general in the Signal Corps reserve; 
Carrol O. Bickelhaupt, A.T. &T. vice- 
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prexy, an SCR brigadier general; and 
W. W. Watts, RCA vice -prexy in 
charge of engineering products, a Sig- 
nal Corps reserve colonel; as well as 
members of the Army which included 
Lieut. Gen. T. B. Larkin, assistant 
chief of staff, G -4, U. S. Army General 
Staff; Maj. Gen. J. K. Christmas, chief, 
Procurement Division, Office of the 
Assistant Chief of Staff, G -4, and Maj. 
Gen. S. B. Akin, Chief Signal Officer 
of the Army. 

Aware that eventually industry will 
be called on to produce much more 
than anticipated in the pre- Korean 
days, two billion four hundred million 
dollars' worth of equipment being the 
current estimate, and that consumer 
production could suffer under such a 
production load, an expanded mobili- 
zation plan has been initiated under 
the guidance of a National Electronics 
Mobilization Committee, with RTMA 
Prexy Robert Sprague, who is also 
president of Sprague Electric, and 
RCA Prexy Frank Folsom as chair- 
men of the group. Describing the 
activities of the new committee, 
Sprague said that the group wants to 
get an early start on procurement re- 
quirements and problems, and avoid 
the pitfalls which faced industry when 
World War II flared up. Commenting 
on present conditions, Sprague de- 
clared that the defense requirements 
impact on the components industry, 
the backbone of radio and television 
manufacturing, would not be as se- 
vere as initially expected. It was his 
opinion that, barring any unforeseen 
developments in the world situation, 
manufacturers would be able to main- 
tain a rather substantial civilian pro- 
duction until at least '51. He also felt 
that it should be possible to produce 
the 6,000,000 television sets, estimated 
for the year, as well as the 10,000,000 
radio sets. 

The general consensus on military 
production was that there might be 
about a 20% bite into civilian activi- 
ties, but that most plants were well 
able to carry this additional require- 
ment, without any severe dislodge- 
ment of distribution. 

WOULD EVENTS have prompted the 
processing of many new sets of rul- 
ings by the FCC, one of the most im- 
portant of which have been those 
governing a Disaster Communications 
Service. 

Defining disaster communications, 
the Commission cited that two classi- 
fications shall exist : communications 
when there is no impending or actual 
disaster, and communications when 
the emergency does exist. 

When all is quiet, the Commission 
points out that the service can be 
used for drills and tests to insure the 
establishment and maintenance of 
efficient networks of disaster stations. 
These drills and tests may include the 
pre -arranged exchange of communica- 
tions by stations of established net- 
works with stations outside of any 
established network, provided that the 
purpose of such an exchange is to pro - 
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vide training and practice. When dis- 
aster hits, the service must then be 
used to provide communications di- 
rectly concerning safety of life, pres- 
ervation of property, or maintenance 
of law and order by authorized gov- 
ernment agencies, as well as other 
vital types of contacts essential in 
emergencies. 

Any amateur radio operator license 
issued by the FCC authorizing opera- 
tion of a ham station will give the 
operator the necessary authority to 
operate an authorized disaster station 
in the 1750- to 1800 -kc. band. And 
any commercial radio op license qual- 
ifies its holder to operate an author- 
ized disaster station. The rules specify 
that all transmitter adjustments or 
tests, during or coincident with the 
installation, servicing, or maintenance 

of a disaster station, which may affect 
its proper operation, will have to be 
made by or under the supervision and 
responsibility of the holder of the ham 
or commercial op tickets. 

Discussing licenses for the new sta- 
tions, the Commission stated that they 
may be obtained by filling out appli- 
cation form 403. The licenses nor- 
mally will be issued for an original 
term of from one to four years. Spe- 
cial calls will be issued for the disaster 
operation, and each station will have 
to use these calls at the beginning of 
each series of contacts, repeating the 
call at least once every fifteen min - 
utes. 

Congratulations to the FCC for 
their vision in creating this powerful 
medium of contact for those moments 
of desperate need' L.W. 

STANCOR 
EXACT DUPLICATE 
TRANSFORMERS 

Every call -back you make means lost time and 
profits. Why take a chance with transformers 
that "almost fit ?" You're sure of a good job 

and a satisfied customer when you use Stan - 
cor Exact Duplicate transformers for TV 
servicing. These units meet the exact 

specifications, electrically and physi- 
cally, of the original components. Rep- 
resentative types are listed below. 

JUST PUBLISHED - Ask your Stancor Distributor 
or write for your free copy of the New STANCOR TV 

CATALOG and REPLACEMENT GUIDE. 

Also available is the New STANCOR CATALOG OF 
TRANSFORMERS for radio, sound and other electronic 
applications. 

Vertical Blocking - Oscillator 
Transformer. Stancor Part Num- 
ber A -8121. Exact duplicate of 
RCA type 208T2. For generation 
of 60 cps required to drive grids of 
vertical discharge tubes. 

Plate and Filament Transformer. 
Stancor Part Number P -8156. 
Exact duplicate of RCA type 
201T6 used in model 630TS 
receiver. 

Deflection Yoke. Stancor Part 
Number DY -I. Exact duplicate 
of RCA type 201D1. For use with 
direct viewing kinescopes such as 
7DP4 and 10BP4. 

Focus Coil. Stancor Part Number 
FC -10. Exact Duplicate of RCA 
type 202D1. For use with magneti- 
cally focused kinescopes such as 
RCA type 10BP4. 

Horizontal Deflection Output and 
HV Transformer. Stancor Part 
Number A -8117. Exact duplicate 
of RCA type 211T1. For use with 
direct viewing kinescopes, such as 
types 7DP4 and 10BP4. 

For complete specifications and 
prices of these and other Stancor 
TV replacement components, see 
your Stancor distributor or write 
for Television Catalog 337. 

STANDARD TRANSFORMER CORPORATION 
3584 ELSTON AVENUE CHICAGO 18, ILLINOIS 
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LATEST LISTINGS OF 
ELECTRONIC SUPPLIES 

New Sun Radio 
General Catalog 
Thousands of electronic items at your 
call. The new Sun Radio & Electronics 
Co., Inc. General Catalog features list- 
ings in easy -to -find, easy -to- understand 
formats. Whatever your electronic com- 
ponent needs, you will find the answer in 
this new catalog. Write for your copy 
today. 

Audio Equipment 
Handbook 
Sun Radio's famous :'AUDIO EQUIP - 
M E NT, A Handbook for Music Lovers ". 
All the whys and wherefores that you 
should know about high- fidelity music 
reproduction. Entire first section of cat- 
alog writtenby well-known audio special- 
ist. Listings of finest brands of high - 
fidelity reproduction equipment. Be sure 
to have this book when you need it. If you 
don't already have one, write today for 
your free copy. 

See Us at the 
Audio Fair --Room 601 
Remember Sun Radio's wonderful exhibit 
at last year's Audio Fair? This year 
it'll be even better. Room 601, HotelNew 
Yorker, Oct. 26, 27, 28. Come see what's 
newandwhat's what in high -fidelity. 
Room 601, Hotel New Yorker, October 
26, 27, 28. 

& ELECTRONICS CO. INC. 
124 DUANE ST. NEW YORK 7, N.Y. 

. 2 Blocks North of Chambers St. 

BAR(LAY 7 -1840 
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INEXPENSIVE 
TRANSMITTER METERING 

By FRANK R. CANNING. W2GCB 

THE desire to meter all stages of a new 
five -stage, four -band exciter came 

into conflict with the fact that our only 
meter was a 100 ma. unit -far too large 
to measure small grid currents. This 
meter was already doing duty in the 
power amplifier, and switching it into 
the exciter looked like too much trouble. 
As the exciter was designed expressly to 
eliminate our TVI problem, all fre- 
quency multiplication was done at very 
low power- oscillator and frequency 
doublers all being 6K7's at only 150 
volts. Hence, overloading was hardly 
likely, and all that was really needed 
was some means to indicate resonance 
in the various tank circuits. 

This is accomplished in the manner 
shown in the circuit of Fig. 1. The ray - 
control grid of a 6E5 "magic eye" tube 
is switched to the control grids of the 
different stages of the exciter. The recti- 
fied d.c. grid bias voltage present on the 
grids thus controls the angle of the 
shadow on the 6E5's target -the higher 
the bias, the narrower the shadow. To 
adjust any plate tank to resonance, just 
switch the 6E5 to the following grid and 
tune for narrowest shadow. 

At the plate voltage used here, 150 
volts, the 6E5 requires only -4 volts or 
so to close the eye. If any stage nor- 
mally operates at bias voltages over this 
value, the voltage applied to the 6E5 
must be reduced. This is done by tap- 
ping the grid leak at a point that just 
closes the eye when the preceding stage 
is resonant. For low -power stages a 
potentiometer may be used; for tubes 
running appreciable grid current a 
wirewound resistor with sliding tap is 
better. If a tube like the 807, which 
usually requires a definite value of grid 
current, is used, a meter should be con- 
nected temporarily in the grid return 
and the excitation adjusted for rated 
current. Then the potentiometer should 
be set so the eye just closes, and the 
meter can be removed. 

With the 6E5 still plentiful on the 
surplus market, the cost of the tube, 
switch, two resistors, and one conden- 
ser is still below the cost of even an in- 
expensive meter, and it will tell you 
anything a meter will. For that matter, 
there's no reason why you couldn't per- 
manently connect a 6E5 in every stage 
of the transmitter, instead of switch- 
ing. Any way you look at it, it's a 
bargain. 

Fig. 1. 

30 

Telex T inset 

CAA 
APPROVED 

Yes sir, it's a fact! Telex Twinsets are 
C A A approved. Actually, you won't 
know how light a headset can be until 
you try a Twinset. There's no pres- 
sure on the ears whatsoever, yet all 
background noise is blocked out. 

The Twinset weighs only 1.6 ounces, 
completely eliminates fatigue and dis- 
comfort. 

Write for free folder on the Twinset 
today ... or see your Parts Jobber. 

TELEX 
Dept. H -21 -10 

TELEX PARK 
ST. PAUL, MINN. 

In Canada, ATLAS RADIO CORP., TORONTO 

Standard of the World for Qualify Headsets 

NO SHORTAGES HERE! 
RED ARROW SALES has what it advertises. If 
you don't see what you want listed, please write. 
We specialize in Ceramicons, Resistors and Con- 
densers. (Manufacturers: ask for our quantity 
prices.) 

TUBE RIOT! All Branded. New in original 
Carton. 

6U7 $0.37 371 $0.49 
826 .34 801 .24 
872 1.29 1OY .29 
24G .29 7CP1 2.75 

SOLDERING PASTE Specification 
oz. con- U.S.N. 

51 -FLB 29c ea. (10 for $2.50) 
SPECIAL! 10MFD @ 250 V. FP type Condenser 

19c ea. ($15 per hundred) 

SINGLE SECTION TRIMMER -21/2 to 20 MMF 
Sc ea. ($4.50 per hundred) 

CONDENSER SALE! 
.02 800V Tubular Condenser 10 for 97c 

($7.25 per hundred) 
.0002 600V Tubular Condenser 10 for 92 

($7.00 per hundred) 
.25 200V Molded Paper Condenser........ 4c each 

($3.50 per hundred) 

PL 55 PLUGS 29c each 
PL 54 PLUGS 13e each '. 

3 GANG TRF VARIABLE CONDENSER 
365 per section with push buttons....... ..89e ea. 

(10 for $7.25) 
AUTOMOBILE SPEAKERS-4 ohm Field s' $1.50 7" $1.75 

8" $2.00 
HEAVY DUTY LINE CORD with Molded Plugs, ft. 

long ea. 
6 ft. LINE CORD -Molded Rubber Plugs -sold in quan- 
tities of 100 only $11.50 per hundred 

FILTER UNIT ! 

This unit is an excellent buy for the parts alone. Some 
parts are we're worth more than e're asking for the whole . 

unit. Here's what you get: 2 -20 watt Resistors 
1-90 MFD @ 450V 2- Filter Chokes 
1 -1600 MFD R 12V 3 -RF Chokes 
1 -.5 MFD @ 400V I -DPST Toggle Switch 
2 -.5 MFD @ 50V Miscellaneous hardware, 
1 -.01 MFD @ 400V wire, etc. 
BRAND NEW, ORIGINAL PACKING .........89c ea. 

(10 for $7.50) 

SLEEVING- various colors and sizes-3 ft. lengths. 
10 lengths for 25e 

100 lengths for $2.00 
MINIMUM ORDER -$2.00. Send 25% deposit with 
order, balance C.O.D. Shipped F.O.B., N.Y.C. (N.Y.C. 
residents add 2% sales tax) 

RED ARROW SALES 
Dept. A, 63 East Broadway, N. Y. 2 

Phone- COrtland 7.5425 
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What's New in Radio 
(Continued from page 99) 

rent and voltage meters. Each d.c. 
output voltage is continuously vari- 
able from 200 to 500 volts, 0 to 200 ma. 
For all output voltages, the output 

voltage variation is less than ? per- 
cent for both line fluctuation from 105 
to 125 volts and load variation from 
minimum to maximum current. Rip- 
ple voltage is less than 5 millivolts. 
Each a.c. output is 6.3 volts, 6 am- 
peres, center -tapped and unregulated. 
Power requirements are 600 watts. 

The power supply is housed in a 
cabinet measuring 14" x 21" x 143/4" 
and finished in gray hammertone. 

NEW SEALED RELAY 
Designed for a variety of commer- 

cial, industrial, portable, and military 
equipment, the new 8744 -1 sealed re- 
lay manufactured by Advance Electric 
and Relay Co. of 2435 North Naomi 
Street, Burbank, California, has passed 
all tests and requirements of the 
Army Signal Corps and the Air Ma- 
teriel Command at Wright Field. 

The hermetically sealed unit is 
small in size and features three stud 
mounting and solder lug terminals. 
The enclosure will accomodate three 
ampere rated relays in contact combi- 
nations up to and including 4 pole, d.t. 
Measurements are 17 /1G" x 15/8" x 11A6 ". 

NEW MULTITESTER 
Chicago Industrial Instrument Co., 

536 West Elm Street, Chicago 10, Illi- 

nois, has recently added a new multi - 
tester to its line of test equipment. 

Several new features have been in- 
corporated into the instrument, in- 
cluding ranges not usually covered in 
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.See ZeQ ?oar j-ert `fadiecriaitord 
Ask the fellows who deal with me. They'll tell you that WRL 

will allow you more for your present equipment -that WRL's 
large volume of sales mean faster turnover and greater sav- 
ings. Our customers know that we finance our own paper, elim- 
inating all red tape. We will accept a low down payment and 
you can name your own terms. WRL buys more equipment - 
WRL sells more equipment. We offer the most personalized 
service anywhere. 

NOW YOU CAN AFFORD TO OWN A BEAM 

10 METER BEAM 
Plumber's delight 3 element beam 
quickly a embled; furnished with 
Gamma match. Extremely light; all 
alum urn 

e 

o ni nstructien; grounded an- 
tenna; very low priced. Furnished 
less mast and lead. Full instructions 
furnished. 

Narrow spaced $1475 
Wide spaced $ 15:75 

HALLICRAFTERS 
SX -71 RECEIVER 

Double Conversion sharp selectivity, 
plus built -in NBFM at moderate cost. 
11 tubes plus voltage regulator and 
rectifier. 

$189.50 
Low Down Payment 

radii* 
television 
CATALOG 

Deal with the 
"World's Most 
Personalized 
Radio Supply 
House ". Send 
for your new 
complete WRL 
Catalog 
containing 
everything new 
in radio. 

Leo I. Meyerson 

WQ GFQ 

HALLICRAFTERS 
NEW 

S -78 FM /AM CHASSIS 

Superb broadcast performance for custom 
installations. 10 tubes, rectifier. 8 watt out- 
put. One RF, 21F. 

Only $79.95 
Low Down Payment 

GIANT RADIO REFERENCE MAP 

WRITE -WIRE 
PHONE 77951 

Just right for your control 
room wall. Approximately 
28" x 42 ". Contains time 
zones, amateur zones, lead- 
ing shortwave stations, 
monitoring stations. 25C 

WORLD RADIO LABORATORIES 
744 West Broadway 
Council Bluffs. Iowa 
Please send me: 

Radio Map 
New Catalog 
List of Guaranteed Used Equipment 

Name 

R -1 O 

10 Meter Beam Info 

SX -71 Info 
S.40B Receiver info 

7 

I 
I 
I 
I 

Address 

City State , own mew w a. I 
BUILD 15 RADIOS ... Only $1435 

ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
NO ADDITIONAL PARTS NEEDED 
EXCELLENT BACKGROUND FOR TELEVISION 

The PROGRESSIVE RADIO EDU -KIT will help you, if 
want or want an EDUCATIONAL AND INTERESTING HOBBY, if you t 

to get into a WELL -PAYING BUSINESS, or if you want to INCREASE 
YOUR KNOWLEDGE OF RADIO. 

Absolutely no knowledge of radio is 
e 

c ssary. The PRO- 
GRESSIVE RADIO EDU -KIT is the product of many years of teaching 
and engineering experience. The detailed instructions and quizzes 
are clearly written and illustrated, so that they Can be understood by 
anyone between the ages of 12 and 80. 

The PROGRESSIVE RADIO EDU -KIT is not merely a collection 
of radio parts accompanied by a radio diagram. IT IS PRACTICALLY 
A RADIO COURSE, ffered at a mere fraction of its re l v lue. You 
will be taught to build radios in a progressive manner. First, you will 
build a very simple 1 -tube ecc 

) 

ver. The next s t is a little more 
advanced. Gradually you will find yourself constructing elaborate radio 
sets, and doing work like a professional radio technician. Every part 
is illustrated. EVERY STEP INVOLVED IN BUILDING THESE SETS HAS BEEN \ 
CAREFULLY of 

the 
YOU CANNOT MAKE A Mrates i` 

EC. the 15 radios you will build operates on 110.1IP volts, 
AC or DC. These sets have been designed teach you the PRINCIPLES OF 
RADIO. Therefore, you will NT ld a variety of circuits. The PROGRESSIVE 
RADIO ESIGN. is 

used many 
FOR LEARNING THE PRINCIPLES OF Rand aro TRANSMITTER, AND AMPLI- 

FIER DESIGN. is setl 
training. 

any Ratlio Schools and Colleges in U.S.A. and abroad. It is used by the Veterans 
Administration for veteran training. 

Quizzes are provided as part of the PROGRESSIVE RADIO EDU -KIT. They will be corrected by our staff at 
no extra cost. 

ELECTRICAL AND RADIO TESTER ELECTRIC SOLDERING IRON 
SCREWDRIVER ALIGNMENT TOOL 
BOOK ON TELEVISION SPOOL OF ROSIN CORE SOLDER 
GENEROUS HANK OF WIRE MEMBERSHIP IN RADIO -TV CLUB 

ORDER YOUR PROGRESSIVE RADIO KIT TODAY, OR SEND FOR FREE "KIT -KATALOG" 
POSTAGE PREPAID ON CASH ORDERS. C.O.D. ORDERS ACCEPTED IN U.S.A. 

PROGRESSIVE ELECTRONICS CO. 497 Union Ave., Dept. RN -10, Brooklyn 11, New York. 

.vr.- 
5, 

FREE 1950 EXTRAS: 
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SAVE 
...WITH KITS 
from Wholesale Radio 

New: Eico Battery Eliminator 
and Charger Kit: 

Brand sup- 
ply for 

new 
extra reserve 

eoela 
a 

l 
power for all auto 

ectricadio 
test- 

ing. Latest type full wave 
bridge circuit. Extra -heavy 
duty 4 stack manganese copper 
oxide rectifiers. Latest variac 
type transformer: 0 -15 volts 

5output. Continuous operation: -8 v., 10 amps; intermittent; 
M 20 amps. 10,000 mfd filter condenser. 
Model 

lK Meter measures current and voltage 
output. Double protection; fused pri- 
mary and automatic reset overload de- 

vice for secondary. Handsome ham - 

mrtoen 
steel cabinet. 115 v. 60 cy- 

cle. /41 /4 "- 

$2250 

NEW EICO 5" SCOPE KIT 
WITH PUSH PULL DEFLECTION 
Gives you all the sensitivity and 
response for precise servicing of 
TV FM and AM receivers. Push pull undistorted vertical and 
horizontal amplifiers. Boosted 
sensitivity. .05 to .1rms volts/ 
inch. Useful to 2.5 me. TV type 
multivibrator sweeps circuits, 15 
cps-75 kc. Z-axis intensity 
modulation feature. Dual posi- tioning controls move trace any- 
where on screen. Complete with 
2-6,15. 3 -6SN7, 2 -5Y3, 5BP1 crt. 
3 -color etched rub -proof panel; 
rugged steel case. 115 v. 60 
cycle. 8Vsx17x13 ". $39.95 Model 425 -K 

NEW! EICO TUBE TESTER KIT 

625 -K $29.95 

Large 41/2" full vision meter. 
Tests conventional and TV tubes 
including 9 -pin miniatures. New 
lever- action switches tests every 
tube element. Illuminated speed - 
roil chart. 2 grid caps. Short 
and open element tests. Spare 
socket for new tubes. Protective 
overload bulb. Electronic recti- 
fier. 3 -color etched rub proof 

60 
rugged case. 

4 " v. 

New! Eke Deluxe Kif! 

TV -FM -AM SIGNAL GENERATOR 
Precision engineered with 1% 
accuracy. Extremely stable. Fre- 
quency 75KC -150 MC in 7 cali- 
brated ranges. Illuminated hair- 
line vernier tuning. VR stabil- 
ized line supply. 400 cycle pure 
sine wave with less than 5% 
distortion. Complete with 6X5, 
7F7, 6C4, VR 150. 3 color 
etched rubproof panel. Rugged 
reel case. 115 v. 60 cycle. 

model 315 -K 
Order @Off .ff5 

EICO VACUUM TUBE 
VOLTMETER KIT! 

Precision V T V M for trigger - fast 
operation and 
dependable, 
f 

$2395 lif 
Modeetime 

s 
ee. l 
221 -K. 

MEISSNER TECK 
FM TUNER KIT 

Front end factory assem- 
bled and aligned. I.F. 
coils prealigned. Com- 

plete 
with tubes & in- 

tructions. Less wire & 
solder. Simi- 

$ % lar to model 
`1 8C. 

997 

PEERLESS HI- EFFICIENCY 
TRIODE AMPLIFIER KIT 

YOU GET - 
4 Peerless transformers, 
chassis, bottom plates, 
RC mounting board, all 
instructions & d i a- 
grams. 

$46" 
20 to 20,000 cps response 0.5 db. 7db of inverse 
feedback through 5 stages and output transformer. 
12 W. Output t 21/2% interrnodulation distortion. 
Cathode follower driver. Cathodyne phase inverter. 
Signal to noise ratio 67 db. Output impedances: 
16, 8, 4 or 2 ohms. Equalized for GE, Pickering, 
etc., pickups. Tone control. 8 Tubes: 2 -637, 1 -655, 
2.6SN7, 2 -6A5G, 1 -5V4G. Tubes not included in kit. 

Order from Dept. RN -10 or call Mulberry 2134 
Write for FREE FYI Bulletin 

WHOLESALE 
RADIO PARTS CO., Inc. 

311 W. Baltimore St. 
BALTIMORE 1, MD, 

150 

equipment of this type. There are 
seven ranges of a.c. and d.c. volts to 
5000; 0 ohms to 1000 megohms in six 
ranges; capacitance coverage from 50 
µpfd. to 5000 pfd., and current readings 
from 0 to 500 ma. in four ranges. 

The entire unit is housed in a case 
with a specially designed sloping front 
panel which tips upward to provide 
better meter visibility. The instrument 
may be used either in an upright po- 
sition or lying flat by removing and 
rotating the panel in the case. The 
51/3" meter gets the full benefit of 
overhead lighting and is easy to read 
whether the user is sitting or stand- 
ing. 

A descriptive folder on the new in- 
strument is available on request. 

FLAT -PLATE CAPACITORS 
The Centralab Division of Globe - 

Union Inc. of Milwaukee, Wisconsin 
has developed a new line of ceramic 
flat -plate capacitors which offer higher 
capacities than have been heretofore 
available. 

The new units are of unusual thin- 
ness making them particularly useful 
in many electronic applications. They 

are available in .02, .05, and .1 pfd., all 
rated at 600 volts. 

An even smaller version is available 
in lower voltage ratings. Known as 
the "Min -Kaps," these units are de- 
signed for miniature applications and 
are rated at 150 volts. The "Min - 
Kaps" measure just 17/32" x 7/32" X /G4 ". 

OSCILLOSYNCHROSCOPE 
Browning Laboratories, Inc. of Win- 

chester, Massachusetts, is currently in 
production on the Model OJ -17 oscillo- 
synchroscope which has been specially 
designed for laboratory applications. 

The high gain vertical amplifier has 
a response fiat from 5 cycles to 16 mc., 
extending beyond 30 mc., including the 
use of a .2 microsecond signal delay 
line. Two completely separate sweep 
systems permit accurate display of 
repetitive phenomena with recurrence 
rates as high as 10 mc., or transient 
and recurrent pulses as short as .05 
microseconds. 

Built -in trigger and delay genera- 
tors are provided for synchroscopic 
applications such as those encountered 
in radar circuits. 

Accurate time measurements may 
be made by use of .1, 1, 10, and 100 
microsecond timing markers. Vertical 
signal amplitude measurements are 
also possible using a direct reading 
deflection calibration system. The 

OUTSTANDING - TV VALUES 1 

MODEL #300 
Folded dipole complete with 
reflector a n d high frequency 
adapter. Covers 13 channels. 
All alum. construction. Less 
mast. Shpg. Wt. 7 $4.95 lbs. PRICE 

MODEL #200.0 
Stacked array. Consists of 2 
complete conicals and 
ing bars. Very rigid construc- 
tion. Covers all 13 channels. 
Matches 300 Ohm or 72 Ohm. 
Center impedance 150 Ohm. 
Ideal for low signal areas. An 
outstanding buy- Shpg. wt. 12 

OFFER att. essamast..$1.75 

MODEL #200 -S 
Single array. Same construc- 
tion as above. Shpg. wt. 7 
lbs. $4.00 Price, less mast 

1111MWill MODEL #500 
All -band folded dipole an- 
tenna. Ideal for rotator 
use. Maximum gain on any channel. A I u m . 

construction. Less 
mast. Shot. t. 

Pri 
B lbce s. $4.95 

MODEL .#Y -I00 
5 element Yag Hi -Gain beam designed 
specifically for fringe area use. All 
alum. construction. C u t to specific 
channels. Shpg. wt. 4 lbs. Channel 
#7, $4.50; Channel #9, $4.00; Chan- 

$el 
#11, $3.85; and Channel #13, 

3.75. The prices are less mast. 
"V" type antenna. Price $4.25 

ANTENNA ACCESSORIES 
CM -100 Chimney Mount s 1.50 
WM -iOO 3" Wall Bracket .40 
WM -100 15" Wall Bracket 2.75 
5 -ft. 11/4" OD Steel Mast, Plated .75 
6 -ft. 11 /o" OD Alum. Mast 1.60 
6 -ft. 1' OD Alum. Mast......... 1.25 
31/2" 300-ohm stand -Off insulators (fit coax 

cable). Per 100, $3.00; per 500, $12.00; 
per 1000 20.00 

"U" Bolt Assemblies -ideal for most cou- 

BestiQ Quality 300 -ohm twinflead lead. 
50 iur 5.00 

High Quality 72 -ohm Coax0Cable2.50; 
1000' 15.00 

100' $4.00; 500' 19.00 
Folded Dipole Hi- Frequency Adapters 1.35 
Conical Hi- Frequency Adapters 1.50 
Straight Dipole Hi- Frequency Adapters 1.25 
TERMS: All shipments F.O.B. Newark, New Jer- 
sey. 25% deposit with orders, balance C.O.D. 
Minimum order $2.00. Include ample postage. 

EAST COAST ELECTRONICS 
40 St. Francis Street Newark 5, New Jersey 

MORE LIGHT 
MORE HEAT 

THAN ANY OTHER INSTANT 
SOLDERING TOOL 

No job too heavy or too delicate for the 
Phillips Versa -Tool. Compact, light in 
weight, 110 -115 Volt AC, 310 Watts, the 
Phillips Versa -Tool was designed for per- 
fect balance and ease of operation. 

Rigid Copper Tips -Four interchangeable 
tips that absolutely won't sag or bend 
under pressure. 
Infinite Heat -Heat continues to build 

up as long as trigger is depressed. 
High Intensity Light -A concentrated 

light beam focused where it eliminates 
all shadows. 
Two -Position Switch- Position I gives 
operator light only. Position 2 gives both 
light and heat. 

FOR COMPLETE DETAILS WRITE TODAY 

Phillips Mfg Co. 
2816 Aldrich Ave. S., Minneapolis, Minn. 
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high voltage cathode -ray tube em- 
ployed provides d trace sufficiently 
bright to be photographed even under 
high writing rate, single sweep con- 
ditions. 

The OJ -17 consists of five separate 
chassis units assembled in a rack 
cabinet mounted on casters. A com- 
partment is provided for permanent 
installation of an "Oscillo- Record" 
camera. 

CONDENSER TESTER 
The Jackson Electrical Instrument 

Co. of 18 South Patterson Boulevard, 

Dayton 1, Ohio, has added a fourth 
instrument to its "Challenger" line 
series. 

The new instrument is a push- 
button controlled condenser tester, 
the Model 112. It provides fast, posi- 
tive range selection for capacity and 
leakage tests. The unit is capable of 
checking all types of faulty condens- 
ers including electrolytics, papers, 
micas, etc. The instrument uses a 
new method for leakage tests which 
eliminates the counting of flashes on 
the electron ray tube indicator. Six 
test voltages from 20 to 500 volts are 
available. The dial is glass- enclosed 
and equipped with the company's 
"Scale Expander" pointer which dou- 
bles the effective scale length. 

IMPEDANCE BRIDGE 
Brown Electro- Measurement Cor- 

poration of 4635 S.E. Hawthorne Blvd., 
Portland 15, Oregon, is currently in 
production on a new Model 250 -B uni- 

versal impedance bridge and the com- 
panion Model 850 -B bridge amplifier. 

Because of its small size and light 
weight the new instrument is particu- 
larly well suited for portable appli- 
cations. 

The bridge features the use of wire- 
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No Price Increase for Chelsea's 

FAMOUS 630 TYPE CUSTOM CHASSIS 

Now With Built -In AM -FM Radio 
Completely wired 
Voltage Doubler 
30 tubes 
Improved AFC 

Keyed AGC 
Standard Coil 
Front End down 
to 45 micro- 
volts 
Built -in high -fidelity 
No -Drift AM -FM Radio 
with Sliderule Dial 
Adapted for use with 
Rectangular Tubes 
(Specify when ordering) 

for 16" or 19" 
OPERATION 

Less CRT 
Q 

A SET 

NOT A KIT 

$16995 
Plus $2.25 Fed. Tax 

Without AM -FM 
and Less CRT 

$134.95 
Plus $2.25 Fed. Tax 

16DP4A..$29 19" CRT..$55 

Full RMA Guarantee! ... Prices Guaranteed for Deliveries Up to Nov. 1 

CHELSEA'S POPULAR C -4 CHASSIS 
LATEST 1950 

Completely -wired 
Factory - 

Engineered 
models 

$9995 
12" OPERATION 

Plus $1.80 Fed. Tax 

$12995 
16" OPERATION 

Plus $1.80 Fed. Tax 

Write Dept. W for latest literature and prices -AND 

COMPLETE 
with PICTURE TUBE 

PHONO JACK & 

SWITCH 

and 

FREE 1 YEAR 

WARRANTY 

A SET -NOT A KIT 

Quality- controlled 
throughout, with keyed 
AGC, AFC and front 
end down to 45 micro- 

volts. Superb value. 

COMPARE! 

Phone and mail orders filled on receipt of certified check or MO for $25 as deposit ... balance 
COD, FOB, N. Y. Visit our street -level salesroom at 187 Seventh Avenue, at 21st Street, N. Y. 

The House of Bargains 
CHELSEA TELEVISION CENTER, INC. 

Office and Showroom: 130 West 42nd Street, near Broadway 
New York 18, N. Y. LOngacre 5- 2254 -5 -6 

Prices and Models sub ect to change without notice. 

i 

The November issue of 

RADIO & 
TELEVISION NEWS 
will be on sale October 31st. 
Be sure to reserve your copy 
with your Newsdealer. 

ELECTRONIC EQUIPMENT PARTS 
AN Conn. COILS RELAYS LARGE STOCK 

APC., IR. F.A A. F RESISTORS 

BINDING POSTS CONTROLS SHOCK MTS. 

CABLE CRYSTALS SOCKETS 

CAPACITORS FILTERS SOLENOIDS 

CERAMICONS FUSES SPAGHETTI 

CERAMICS HARDWARE SWITCHES 

CHOKES KNOBS TRANSFMRS 

CIR. BKRS POTENTIOMTRS 
IRONC,IT I aina <o,inel 
SLUGS versa f erleral Corp. 324 CANAL ST. N. Y.0 

OF OTHER ITEMS 

LET US QUOTE 

YOUR NEEDS 

WRITE, WIRE 

PHONE 
WAlker 5 9642 

HOW TO LEARN CODE FASTEST 
GET YOUR FCC LICENSE SOONER 

New DUPLEX PRAC7I 
CODE Code Practice Sets- 
generate high volume and 
..easy -to- copy" tone com- 
parable to "p u r e d.c. 
note." Contains high elli- 
ciency d -inch P1 Speaker Iì 
driven by no vacuum 
tubes! Work 6 months on 
only one I1 /2 -volt cell - 
No parts to burn out w 
.umplete with professional key and cell -Nothing else 
o buy! Absolutely no RI or TVI. External terminals 

inducted: G sets may operate on one line. Finest qual- 
ity components throughout. 
Model "A" (right): Wood Cabi- 
net, red, green, yellow, or blue 
Pastels. 3?!,x5x101/2" -$5.95 com- 
plete, plus 50c for shipping & 
handling. Model "B" Itrftl :Ilant- 
ntertone grey metal cabinet. 3x6x 
6" -$6.95 complete, plus 50c for 
shipping & handling. One -year 
factory guarantee on both models. 
Send M.O. or Check. Write for 
Catalog N. 

MARTIN MFG. CO. 

Dept. RN, 194 Gelston Ave., Brooklyn 9. N. Y. 
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JOBBERS: WRITE FOR CONFIDENTIAL 
PRICE INFORMATION 

16 BR Telekit r- 

$19.95 Tubes 
Console Cabinet shown 

$29.95 
You can build this fine to 
in. rectangular black tube 
TV set. All you need is 
pliers, screw driver, and 
soldering iron. Its easy to 
assemble: no previous knowl- 
edge of TV is required. 
The tuning unit and hi- 
voltage supply are factory 
wired and tested for you. 
A big 54 page illustrated 
instruction book guides you 
through easy assembly. Sat - 
isfactory results are GUARANTEED by Factory 
Service Plan and Warranty. Write today for cont- 
plete information. 

I2 -B Telekit 
$69.95 

8 -B Telekit 
$49.95 

Both Less Tubas 

Exciting new low 
prices on Telekits 
let you have a 
fine 81 or 121/2 
inch net for a 
price far lower 
than comparable 
commercial sets. 
Over 35,00 Tele- 
kits bave been successfully assembled by following 
the big illustrated Telekit instruction book. No 
previous knowledge of TV is required. Satisfactory 
result, are GUARANTEED under the Telekit Fac- 
tory Service flan. Write for full information. 

12 Channel Tuner 
$12.95 

Pre -built, tartory aligned. 
Stage of R.F. amplification. 
Telekit 12 channel tuner 
equips any TV set with video 
1.F. of 25.75 to 20.1 Mc and 
sound I.F. of 21.25 to 22 Me. 
Not a kit. Complete with 
tubes. Only 4 wires to connect. 

Telekit Booster 

$ 12.95 

Brings in TV signals bright 
and clear. Especially helpful 
in fringe areas. For use with 
any TV set. NOT A KIT. 
Completely assembled w i t h 
tubes. 

TELEXT 
ELECTRO -TECHNICAL INDUSTRIES 
1432 N. BROAD ST. DEPT. R PHILADELPHIA 71 PA 
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wound resistors which are adjusted to 
a precision of ± .05% in the bridge 
arms. A directly calibrated slide wire 
consisting of a .05% precision decade 
with a coaxially mounted single turn 
rheostat for interpolating within the 
decade steps is used as the main LRC 
dial. 

Included in the compact aluminum 
cabinet are the precision reference 
standards, 100 c.p.s. tone generator, 
zero center suspension galvanometer 
with a deflection sensitivity of % 
µa. /mm., and four replaceable flash- 
light cells to power the bridge. 

The accessory null amplifier may be 
placed in a compartment in the bridge 
and has a rectifier circuit which per- 
mits the bridge galvanometer or other 
suitable meter to be used as a visual 
null indicator. 

Bulletins giving full details on both 
of these units are available from Dept. 
RN -2 of the company. 

NEW POTENTIOMETER 
Ohmite Manufacturing Company of 

4974 Flournoy Street, Chicago 44, Illi- 
nois, has recently introduced a 2 -watt 
molded composition potentiometer 
with linear taper. 

Known as the Type AB locking 
shaft potentiometer, the new unit is 

particularly suited for industrial and 
military applications where resistance 
adjustments are infrequent and where 
tampering with the adjustment must 
be discouraged. 

According to the company, the solid - 
molded resistance element, heat - 
treated under pressure, is unaffected 
by heat, cold, moisture, or length of 
service. The terminals are imbedded 
in the resistance element and all parts 
are corrosion resistant. 

The new Type AB potentiometer is 
available in sixteen stock resistance 
values from 50 ohms to 5 megohms. 
The unit is 11/í6" in diameter and ex- 
tends p16" behind the panel. A s.p.s.t. 
switch, to be attached to the back of 
the control, can be supplied at extra 
cost. 

For complete information on the 
new unit, write to the company for 
a copy of Bulletin 131A. 

SIGNAL GENERATOR 
Of interest to service technicians, 

engineers, and hams is the announce- 
ment from Electronic Instrument Co., 
Inc. of 276 Newport Street, Brooklyn 
12, New York, that it has released its 

The Improved 1951 

et (MC 
RECORDER 

Ebdi 

-.- f 

Model 1401 

"just like 
being there" 

Equalization conforms to NAB recom- 
mended standards Extended frequency 
response -40 to 15,000 c.p.s. ± 2db 
Tape noise down to random level More 
powerful drive motor Improved braking 
system Monitors directly from tape 
while recording Plays up to 101/2" NAB 
reels Write for Bulletin No. 102. 

MODEL NO. 1401- Complete 0 for console installation, with 
e e dual track heads r 

Manufactured by USER'S NET COST 

Berlant Associates 
4917 W. Jefferson Boulevard 
Los Angeles 16, California 

FOR BETTER TOWERS 
AT LOWER COST! 
Ask about AERO 

COST LESS 
Because Aero Towers are air- 
craft- designed, lower manu- 
facturing costs offer you a 
lower price. Lower weight and 
lower shipping costs are 
passed on as savings to you. 

LAST LONGER 
Coated INSIDE and OUT. 
DIP- COATED process keeps 
Aero Towers bright and new. 
Rust resistant. Will not brown. 

EASY TO CLIMB AND 
SERVICE 
Strong electric aircraft welds 
at EACH joint (not just one or 
two/ prevents sway. Provides 
sturdy safe ladder -like cross 
members. 

QUICKER TO INSTALL 
Aircraft precision tolerances 
assure accurate fit of compo- 
nents. Light and easy to erect. 
Strong durability assures 
customer satisfaction. 

Jobber Territories Open 
Dealers -Write for FREE Booklet 

AERO TOWER DIVISION 
Knepper Aircraft Service 

1016 Linden Street 
Allentown, Pa. 
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Model 315 deluxe r.f. signal generator 
in kit form. 

Designated the Model 315 -K, the 
new unit may be used for TV, FM, 
and AM receiver alignment. Featur- 

ing an accuracy better than 1% on 
all seven separate calibrated ranges, 
the Model 315 -K has a stable, boosted 
range oscillator circuit that covers 
the full range of 75 kc. to 150 mc. 
Bandspread vernier tuning is pro- 
vided. The illuminated gear- driven 
pointer is designed to prevent back- 
lash, and the special 0 -100 reference 
scale speeds repeat settings. 

Due to a VR tube circuit, the accu- 
racy of the Model 315 -K is independ- 
ent of line voltage fluctuations from 
105 to 130 volts. The four -step shielded 
r.f. output attenuator is designed for 
constant output impedance. 

For full details on the new Model 
315 -K signal generator kit, write di- 
rect to the company at the above 
address. 

LOW TORQUE POT 
An ultra -low- torque potentiometer, 

incorporating design characteristics 
new to the precision instrument field, 
has been announced by Electro -Mee 
Laboratory of 225 Broadway, New 
York, New York. 

The new potentiometer may be used 
in any installation where an exceed- 
ingly small mechanical moving force 
needs to be converted into a cor- 
responding electrical voltage. Designs 

i.1T4t.x TtAT( t; 
#pMETER 

0 TER 
Ñö. 

of the new unit are available to carry 
currents as high as .1 ampere and 
with outputs sufficient to operate in- 
dicating, recording, or controlling de- 

October, 1950 

vices, without amplification, thus of- 
fering substantial savings in cost, size, 
and weight, according to the manu- 
facturer. Resistance values between 
50 and 200,000 ohms are provided. 

Complete data on the new poten- 
tiometer will be furnished on request. 

SENSITIVE RELAY 
The new Series 1816, just introduced 

by Assembly Products, Inc. of Chagrin 
Falls, Ohio, is a sensitive relay with 
heavy -duty ratings. 

The coil of the new unit is 15,000 
ohms and operates on 5 ma. d.c. Con- 
tacts are snap action and will handle 
15 amps, 115 volts or 71/2 amps., 230 
volts a.c. The standard units are 
s.p.d.t. or d.p.d.t. but other coil and 

contact combinations can be furnished. 
Designed for high differential be- 

tween pull -in and drop -out, the relay 
is normally high speed in action. How- 
ever, it may be used for time delays 
from a fraction of a second up to 30 
seconds or more by the use of con- 
densers connected across the field. 

The coil is thoroughly impregnated 
against moisture. The relay may be 
mounted in any position. Over -all di- 
mensions are 11/4" wide, 21/2" long, and 
13/4" high. The relay weighs 5 ounces. 

PRECISION RESISTORS 
Shallcross Manufacturing Co., Col - 

lingdale, Pa., has announced the avail- 
ability of an improved vertical style 
precision wirewound resistor for use 

MICROPHONES 

Pressure 
Velocity 
Cardioid 
Varacoustic 
Hand Sets 
Sound Power 
Telephones 
Stands, Plugs, 
Cables and 
Connectors 

INTERCOM SYSTEMS 

AMPLIFIERS 

Pre -Amplifiers 
Line Amplifiers 
Voltage Amplifiers 
Power Amplifiers 
Remote Amplifiers 

SPEAKERS 

Cone Type 
Horns and Drivers 
High -Fidelity Speakers 
Speaker Accessories 

SPEAKER 
HOUSINGS 

Baffles, All Types 
Console Cabinets 

I I I 

PORTABLE 
SOUND SYSTEMS 

All Master Systems 
Master- Remote 
Systems 
Combination Systems 

CUSTOM -BUILT 
EQUIPMENT 

PROGRAM 
CONTROL UNITS 

Consoles 
Desks 
Turrets 
Cabinets 

. 
R -I 4.1 

Single Channel 
Dual Channel 
Custom -Built 

11019 stop aNyuinct? 
It's easy to get the right equipment from RCA's 

full line of matched sound products 

Buy your sound products the easy 
way. The wide variety of RCA Sound 
Products simplifies your problem of 
finding the right equipment for your 
sound jobs. 

Every item in RCA's extensive 
sound line is electronically engi- 
neered with its own special charac- 
teristics to give top performance, 
dependable long -life service with 
quality appearance. Not only is the 

RCA Sound Products line built right, 
it is also priced right to enable you 
to build a steady volume of profitable 
business. 

No other manufacturer offers so 
extensive a line of "matched" sound 
products from the smallest "bally- 
hoo" system to the largest systems 
for industrial, educational, institu- 
tional, church, hotel, hospital or 
commercial users. 

See your RCA Sound Products Distributor for 
catalog and new sound sales manual 

SOUND PRODUCTS 
RAD /0 CORPORATION of AMERICA 
ENG INEER /NG PRODUCTS DEPARTMENT. CAMDEN. N.J. 

to Canada: RCA VICTOR Company limited, Montreal 
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USE PHOTOFACT 
the world's best Radio -TV 

service data -it pays for 
itself every working day 

11111MR_ 1 C I 

Try PHOTOFACT: 
We'll send you 

any Photofact Folder 

listed in the Photofact 

Cumulative Index 

WE'LL PROVE YOU'LL SAVE TIME 
and EARN MORE WITH PHOTOFACT 
NOW -learn for yourself -at our expense - 
how PHOTOFACT makes your Radio and TV 
work quicker, easier, more profitable! Examine 
an actual PHOTOFACT Folder. Use it. You'll 
learn first -hand why over 35,000 successful 
service technicians use PHOTOFACT daily. You'll 
learn that no other service gives you PHOTO - 
FACT'S completeness, accuracy, uniformity, and 
lowest cost. PHOTOFACT is the only radio and 
TV service data prepared from laboratory 
analysis of the actual equipment. Know the 
facts -get your FREE Folder now. Examine, 
use, compare -learn why no modern service 
shop can afford to be without PHOTOFACT! 

WRITE FOR 

FREE 
INDEX 

PAT AS YOU EARN! Ask 
your distributor about this amaz- 
ing plan. Only $18.39 puts the 
entire profit -boosting Photofact 
library in your shop now! 

NOTE: Our FREE Folder offer is limited to 
Service Technicians only. Attach coupon be- 
low to your letterhead and mention your 
jobber's name. If you have no letterhead, 
send coupon to your jobber. Experimenters 
and others may obtain The Photofoct'Folder - 

by remitting amount shown below. 

HOWARD W. SAMS & CO., INC. 
2201 E. 46th St., Indianapolis 5, Ind. 

Send FREE Photofact Cumulative Index 
Send Full Easy -Pay Details 

I am a Service Technician: 

Send FREE Folder for set model 

I am an Experimenter: Enclosed $ 

Send Folder for set model 
N- $1.00. Record Changer or Comm. Receiver -15c. AM/FM-50c 

Name 

Address 

City Zone... State 
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where mounting requirements make 
it desirable to have both terminals at 
the same end of the resistor. These 
units provide a longer leakage path 
from the mounting screws to the ter- 
minals. 

The company's units incorporating 
this new design feature have been 
designated as the Types BX120, BX140, 
and BX160. All types are designed to 
meet JAN requirements for styles 
RB46B, RB41B, and RB42B respec- 
tively. . For commercial use the re- 
sistors carry somewhat higher ratings 
than for JAN applications. 

Complete details will be furnished 
on request to the manufacturer. 

VERSATILE TESTER 
Electronic Measurements Corp. of 

423 Broome Street, New York 13, New 
York, has recently introduced a new 
tube -ohm -capacity tester which has 
been designated the Model 202. 

The instrument is designed to test 
all tubes including the noval and sub- 
miniature types. Standard emission 

method of testing gives easy, direct 
reading. Individual sockets are in- 
cluded for each type of tube base, 
which tests all tubes from .75 volt to 
117 filament volts. 

Additional features of this new test 
instrument include a completely flex- 
ible switching arrangement, a line 
voltage control that compensates for 
line variations between 105 and 135 
volts, and a check for shorts and leak- 
ages. 

Condenser leakage can be checked 
to 1 megohm, resistance to 4 meg- 
ohms, and capacity from .01 to 1 lifd. 
The entire unit is housed in a portable 
oak case with carrying handle. The 
built -in roll chart is protected by a 
non -breakable transparent plastic. 

INSULATED GROMMET 
A metal formed grommet, complete- 

ly covered by rubber, has been devel- 
oped by Automotive Rubber Company, 
Inc. of 8601 Epworth Blvd., Detroit 4, 
Michigan. 

Of interest to the electrical and elec- 
tronic field, the new "Sta -Put" series 
3120 grommets can be installed easily 
and quickly by means of an expanding 
hand tool. The tool is used to roll and 
force the grommet's curled prongs 
tight against the under surface. 

The company claims that regardless 
of the amount of motion or vibration 

N W! 
SPEED UP ALL SOLDERING WITH 

GAR 
FEATHER -LIGHT SOLDERING PENCILS WITH 

1 -HEA 
INCREASED WATTAGE 

I PS 

For use with No. 776 
Handle & Cord Set 

Stop wrestling with bígirons. New HI -HEAT 
TIPS is your Ungar Electric Soldering Pen- 
cil produce a really versatile tool that'll 
perform on a par with the big, bulky 100- 
150 watt irons. If you can't get immediate 

please be patient, for production 
hasn't yet caught up with demand. Ask your 
supplier for No.1236 Pyramid or No.1239 
Chisel. List price, $1.25 each. 

ar 
ELECTRIC TOOL CO., Inc. 

LOS: ANGELES 54, CALIFORNIA 

Television's 
NEWEST 
Tuning 

Antenna 

DEALERS & DISTRIBUTORS 

WANTED 
To Sell "TELE- CLEAR" 

Here's an amazing new product. Once 
used, television owners won't be without 
one. They sell on sight or demonstration 
and, because of enthusiastic recommen- 
dation, sales "repeat." 

An Inside Antenna 
Tuned for Every Channel 
Finger Tip Control 
Helps Fringe Area Reception 
Can Be Used with Your Outside 

Antenna in Fringe Areas 
Soundly Engineered yet Simple, 

Requiring no Attention 
e Proved and Tested! 

Modern in Design 

Distributed in Chicago area by R.C.A. Victor 
Distributing Corp. (445 Lake Shore Drive) and 
R. Cooper, Jr., Inc., GE Distributors (836 Canal 
St.). Dealerships and Distributorships now avail- 
able elsewhere. If you are properly qualified, 
write immediately for exclusive in your territory. 

TELE -CLEAR CORPORATION 
185 N. Wabash Avenue, Chicago 1 
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SELENIUM 
AND SPECIALIZED EL 

in the part that passes through the 
hole the grommet will not loosen or 
pull out and expose the sharp edges 
of the blanked metal. 

Data sheets listing the present 
available sizes and full details on the 
line are available on request from 
the company. 

CAPACITY BRIDGE 
Simpson Electric Company of 5208 

W. Kinzie Street, Chicago, Illinois, has 
recently introduced a new bakelite- 
encased capacity bridge, the Model 381. 

The new condenser tester measures 
just 35 /e" x 51 /e" x 2%" and weighs 
13/4 pounds. A special patented cir- 
cuit allows for three capacity ranges, 
20 ppfd. to 500 ppfd., .005 pfd. to 2 
pfd., and 1 pfd. to 500 pfd. 

The panel is of rust -resistant etched 
aluminum which is easy to read under 
all conditions. Complete instructions 
for switch setting come with each 
instrument. 

D.C. POWER SUPPLIES 
Opad-Green, Co. of 71 -3 Warren 

Street, New York 7, New York, has 
recently introduced a new series of 
general purpose, low- voltage d.c. 
power supplies. 

Featuring continuously variable 
outputs on all models, these units 
carry continuous duty ratings of 10 
amperes. They are available in ranges 
of 0 -8 volts, 0 -12 volts, and 0 -28 volts 
d.c. The a.c. input requirements are 
115 volts, 60 cycles single phase. A 
variable voltage transformer and a 
fixed ratio transformer insure minute 
and precision control of the d.c. out- 
put, according to _the company. 

The d.c. voltage and current may be 
read directly on two 3" meters. The 
ammeter is calibrated in steps of 200 
ma. and has a full scale value of 10 
amperes. Bench space requirements 
are 8''x16%". A descriptive bulletin, 
GPA1, is available on request. 30 

Max Lebowitz (left) president of the Em- 
pire State Federation of Electronic Tech- 
nicians, presents Hal Bersche, Renewal 
Sales Manager of RCA Tube Department, 
with certificate of appreciation for depart- 
ment's cooperation and participation in a 
television service course for independent 
technicians conducted by the ESFETA. 
The New York association's TV service 
series featured lectures by J. R. Meagher 
and A. J. Petrasek, RCA TV specialists. 
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ECTRONIC COMPONENTS 

SINGLE PHASE 
Full Wave Bridge 

Input: 0 -18 VAC Output: 0 -12 VDC 
Type No. 
131-250 
B1-1 
131-1X5 
131-3X5 
B1-5 
B1-10 
B1-20 
B1-30 
B1-40 
131-50 

Current 
250 Ma. 
1.0 Amp. 
1.5 Amp. 
3.5 Amp. 
5.0 Amp. 

10.0 Amp. 
20.0 Amp. 
30.0 Amp. 
40.0 Amp. 
50.0 Amp, 

Price 
S .98 

2.49 
2.95 
4.50 
5.95 
9.95 

15.95 
24.95 
27.95 
32.95 

Input: 0 -36 VAC Output: 0 -26 VDC 
Type No. 
B2-150 
B2-250 
B2-300 
B2-2 
B2-3X5 
B2-5 
B2-10 
132-20 
B2-30 
B2-40 

Current 
150 Ma. 
250 Ma. 
300 Ma. 
2.0 Amp. 
3.5 Amp. 
5.0 Amp. 

10.0 Amp. 
20.0 Amp. 
30.0 Amp. 
40.0 Amp. 

É ri98 
1.25 
1.50 
4.95 
6.95 
9.95 

15.95 
27.95 
36.95 
44.95 

Input: 0 -115 VAC Output: 0 -90 VDC 
Type No. Current 
136 -250 250 Ma. 
136 -600 600 Ma. 
136 -750 750 Ma. 
B6 -1X5 1.5 Amp. 
136 -3X5 3.5 Amp. 
B6 -5 5.0 Amp. 
136-10 10.0 Amp. 
136-15 15.0 Amp. 

Price 
$ 2.95 

5.95 
6.95 

10.95 
18.95 
24.95 
36.95 
44.95 

Full Wave Center Tap 
Input: 10 -0 -10 VAC Output: 0 -8 VDC 
Type No. Current Price 
C1 -10 10.0 Amp. $ 6.95 
C1 -20 20.0 Amp. 10.95 
C1-30 30.0 Amp. 14.95 
C1-40 40.0 Amp. 17.95 
C1 -50 50.0 Amp. 20.95 

THREE PHASE 
Full Wave Bridge 

Input: 0 -234 VAC Output: 0 -250 VDC 
Type 
31313-1 

No. 
1.0 Amp. $22.ÓÓ 

3B13 -2 2.0 Amp. 32.00 
3B13 -4 4.0 Amp. 56.00 
3B13 -6 6.0 Amp. 81.50 
31313 -10 10.0 Amp. 105.00 
31313 -15 15.0 Amp. 120.00 

RECTIFIER MOUNTING BRACKETS 
For Types Bi through 336, and Type Cl. $ .35 per set 
For Types 3B 1.05 per set 

CATALOG 
Write for our Catalog No. 719, which 
lists additional Selenium Rectifiers 
associated transformers, condensers and 
filter chokes. 

POWER SUPPLIES 

GENERAL PURPOSE low voltage DC power sup- 
plies, with variable outputs. Rugged-Dependable- 
Preesion Control. 

Features 
JLong life FULL WAVE SELENIUM RECTI- FIERS 
Q Output voltage continuously adjustable from zero 

to maximum 
3' Voltmeter and Ammeter -2% accuracy 
Stepless control 

1,/ Instant Power -no warm -up period 
1/Dimensions: 835x16 áx8' 
J Assembled and Ready to Operate 
+/For 115 VAC 60 cycles 
Model Voltage Current Price 

GPA810 0 -8 VDC 10 Amps. $69.50 
GPA1210 0 -12 VDC 10 Amps. 75.00 
GPA2810 0 -28 VDC 10 Amps. 85.00 

RECTIFIER CAPACITORS 
CF -1 1000 MFD 15 VDC $ .98 
CF -20 2500 MFD 15 VDC 1.95 
CF-6 4000 MFD 30 VDC 3.25 
CF -19 500 MFD 50 VDC 1.95 
CF -16 2000 MFD .50 VDC 3.25 
CF -21 1200 MFD 90 VDC 3.25 
CF -9 200 MFD 150 VDC 1.69 
CF -10 500 MFD 200 VDC 3.25 
Mounting clamps for above capacitors 15e ea. 

RECTIFIER TRANSFORMERS 
All Primaries 115 VAC 50/60 Cycles 

Type No. Volts Amps. Shpg. wt. Price 
XF15 -12 15 12 7 lbs. $ 3.95 
TXF36-2 36 2 6 lbs. 3.95 
TXF36 -5 36 5 8 lbs. 4.95 
TXF36 -10 36 10 12 lbs. 7.95 
TXF36 -15 36 1520 lbs. 11.95 
TXF36 -20 36 20 25 lbs. 17.95 
XFC18 -14 18 VCT 14 10 lbs. 5.95 
All TXF Types are Tapped to Deliver 32, 34, 36 
Volts. XFC Type is Tapped to Deliver 16, 17, 18 
Volts Center- tapped. 

RECTIFIER CHOKES 
Type No. Hy. Amos. DC Rey 
HYX6 .055 600MA. 2.0 
HY5A .028 5 .20 
IMO .02 10 .30 
HY10A .014 10 .04 
HY20A .007 20 .02 

Price 
$ 1.50 

3.95 
9.95 
7.95 

12.95 

D -C PANEL METERS 
Attractive, rugged, and reasonably priced. Moving 
vane solenoid typewithaccuracy with in5% .Square case 
0- 6.iAmperes DC 
0 -12 Amperes DC Any range $2.49 each 
0 -15 Volts DC 

All prices FOB our N. Y. C. warehouse. Send M.O. 
or check. ONLY shipping charges sent COD. Ratei 
concerns send P.O., Terms Net 10 days. 

OPAK -GREEN: COMPANY 
71 -3 WARREN ST., NEW YORK 7, N. Y. PHONE: BEekman 3- 7385 -6 

BRIERLEY RIBBON PICKUP 
20 c/s to 40 ke /s frequency range; 2V grams. tracking 

AND 
THREE SPEED 12" TRANSCRIPTION TURNTABLE 

CHASSIS 
Send for details of these specialized products- accepted as the finest quality equipment in Britain. We will send direct. 
JB /P /It /3 for 78's; JB /P /R /3 /M for LP. RIBBON PICK- 

UPS each $38 
THREE SPEED 12" TRANSCRIPTION TURNTABLE 

CHASSIS ..... .... .. . $75 
(Addressee to pay duty (33.5/a j apProx ) 

"REPRODUCTION OF RECORDS -1". A booklet giving full 
practical information on building and assembling correctly 
eÉNTm e t for for 

with low output high fidelity pickups. 
Write to Dept. RTN 

J. H. BRIERLEY (GRAMOPHONES & RECORDINGS) LTD. 
46, Tithebarn Street, Liverpool, England 

Complete Radio Engineering course 
incl. Telev., U.H.F., and F.M. B.S. 
Degree Courses also in Civil, Elect., 
Mech., Chem., and Acre. Eng.; Bus. 
Adm., Acct. Visit campus, see well 
equipped labs. Low cost. Prep courses. Personalized 
instruction. Grads successful. Founded 1884. Enter 
Jan., March, June, Sept. Write for Catalog. 

TRI -STATE COLLEGE 16100 college Ave. 
Angola, Indiana 

TELEPHONE WIRE 
Sensational purchase means new low prices! 

This is nuine W1lOB Army Field Wire. It comes to 
you on original steel reels, 2- conductor, twisted pair. Each conductor has 3 copper, 4 steel strands for extra tensile strength. Rubber insulated. Impregnated fabric outer covering. NEW, unused, excellent condition 

-p) 
er Mile (wt. 160 $ 13.50 

1/ Mile (wt. 80 lbs.) ..A.$100 
NEW, unused, good serviceable 
condition- $ 

1 0.50 per Mile Y 
1/ Mile $5.50 
Excellent for all -weather, all. 
purpose communication. Used 
extensively by telephone com- 
panies, industry, engineering 
projects, ranches, etc., for ex- 
tended field communication 
systems. 

NEW W130 Lightweight Assault Wire 
1/2 mile reels (2600 ft.) wt. 10 lbs. $9.95 
1/4 mile reels, wt. 9 lbs. 4.95 
All prices FOB Sacramento. No COD. (California resi- 
dents add 3% for sales tax.) 
Sind check or money order to LORIS SALES 

P. 0. Box 1896 -M10, Sacramento, Calif. 
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BUY OF THE YEAR! 
CO -AXIAL 

RELAY 
Allied Control type 
RA, SPDT, 6 VDC OP- 
rated. Designed to 

handle a max,mum of 
75 Watts at 150 me. 
Ideally suited for mo- $395 ile ys, T 

etc. Uses 
antenna 

switching. C 

seandard 
co -ax on- 

b 

Each ctors. 
10 for $35.00 

Set of 83 -1SP Co -ax Connectors for above $0.99 
MISCELLANEOUS 

APA PAN- ADAPTER $149.50 
0 -15 Amp. DC BENCH METER, NEW 4.95 
2" AIRCRAFT METER 0 -30 VDC, 0 -120 

Amp DC, complete with shunt, NEW.... 4.95 
APN -1 altimeter transceiver, NEW... 10.50 
RS9 /ARN 5 receiver, with tubes, NEW 10.50 
100 KC precision crystal 5.95 
1000 KC xtal, $3.95; 5 MC xtal 3.50 
BLILEY SMC -100 dual 100 /1000 be xtal 6.95 
BEACHMASTER output transformer 250 W 9.95 
FOUR QUADRANT PHASING CAPACITOR 2.95 
BC-733 receiver with tubes, NEW 8.95 
CRAMER time delay relay 120 sec, 120 Vac 7.95 

METER SPECIALS 
RD 31/2" 0 -20 sa 10 -100 scale) $14.50 
SQ 3l/ 0 -200 ua DC 6.50 
SQ 31/2" O -I MA DC S Scale 3.95 
SQ 23/4i O -9 VDC .99 
SQ 23/4' 0 -100 AMP DC with shunt .99 

3" METERS 
0.50 AMP AC WH $5.95 
0 -75 AMP. AC Trip 5.95 
JBT 31 -F FR.MTR 7.95 

0-50UaDC . ..$12.95 
100-0-100 na... 8.95 
0-500 na GE... 6.95 

MA .s5 ó-z MA wá: á 2" METERS 
O-2 MA DC Simp 3.95 0-500ua SP Scale.$3.95 
O-5 MA SP Scale 2.95 0-1 MA DC SUN. 3.85 
0-15 MA DC GE. 3.95 0-1.2 MA 506. .. 3.45 
0-20 MA DC WH 3.95 0-5 MA SP Scale. 2.49 
0-30 MA DC GE. 4.50 TestMeterO-200MA 
0-50 MA DC WH 4.50 and O-2 Amp DC 3.95 
0-80 MA DC WE 2.95 0-30 MA WH.... 2.49 
0-100 MA DC.. 4.50 0-20 MA SP Scale.2.49 
0-150 MA DC WH 4.50 0-25 MA SP Scale 2.49 
0-200 MA DC GE 4.50 0-50 MA 2.49 
0-300 MA DC.. 4.50 0-500 MA DC 2.95 
0-500 MA DC.. 4.50 0-3 VDC, IMA 3.50 
0-1 AMP DC WH 4.95 0-20 VDC 2.95 
0-2 AMPDCSimp 5.95 0-30 VDC GE 2.95 
0-300 VDC Sun. 7.95 0-30 AMP DC GE 3.50 
0-750 VDC 7.95 0-10 VAC GE 3.50 
O-8 VACWES476 4.50 0-300 VAC Trip 4.95 
0-15 VAC GE . 4.50 0-250 MA AC GE 3.95 
-10± 5 DB WES O-1 AMP RF GE 3.50 

301 8.95 0-2 AMP RF SO.. 3.50 
0-150 VAC WH 5.95 0-4 AMP RF GE. 3.50 
30-0-30 AMP DC 4.95 0-9 AMP RF WH. 3.50 

CHOKES 
200 HY 6 MA 620 OHM $0.99 
8 H 50 MA 
10 HY 80 MA 240 0H51 ................... 89 
20 HY 110 MA Sub Sig Herm Seal 3.45 
10 HY 150 MA 140 OHM 1.39 
7 HY 200 MA 100 OHM Herm Seal 3.49 
4 -16 HY 200 MA 140 OHM SWINGING CH 4.25 
4 HY 125 MA 200 OHM .90 
3 HY 250 MA 15 OHM Herm Seal 1.25 
15 HY 250 MA 60 OHM 3.49 
3-14 HY 300 MA 80 OHM 
6 HY 300 MA 65 OH 

SWINGING CH 
44.9OHM 

S HY 300 MA SO 011M 6.10 
6 HY 350 MA 72 OHM 5.25 
12 HY 400 MA 90 OHM Herm Seal 4.95 
4 HT 450 MA 52 OHM 5.95 

115V FILAMENT TRANSFORMERS 60 CY 
2.5 VCT 10 A, 10KV Insulation $3.95 
5 VCT 3A. 2.5 KV Insulation 2.35 
5 V 20 A, 2.5 KV Insulation 6.85 
6.3 V 1.2 A 2.85 6.3 V 3 Amps 3.95 6.3 V 12 Amps 
6.3 V 3 Amps. 6.3V 3 Amps 3.75 
6.3 V 3.5 A, 2 x 2.5 V 6 Amps ea 3.49 
6.3 V 3A. 2.5 V 6 AMP Herrn Seal 3.49 
10 VCT 10 A. 2.5 KV Insulation 5.55 
6.3 V 4 Amps. 5 V 3 Amps 3.95 
6.3 V 12A, 6.3 V 2 A Herm Seal 4.50 

115V POWER TRANSFORMERS 60 CY 
240 VCT 50 MA $2.15 
650 VCT 90 MA, 6.3V 2A, 5V 3A 3.02 
700 VCT 90 MA. 6.3V 4A, 5V 3A 3.28 
610 VCT 160 MA 6.3V 3A, 5V 3A 4.34 
800 VCT 300 MA, 6.3V lOA. 6.3V .9A 5V 3A 9.35 
500 VCT 300 MA, 6.3V 1O.8A, 5V 6A, 5V 2A 9.35 
500 VCT 200 MA. 5V 3A, 6V 4A 6.50 
300 V 100 MA, 22V VCT 100 MA, 6.3V 3.5A, 

2 75 2.5V 10.4 
750-600-0-600-750, 225 MA 8.75 
115V, 230V Tap. Pri. 850V CT, 280MA- 

36V 7A-6.3V .3A 5V 3A 12.50 

OIL CAPACITORS 
.1 MF 2000 VDC-$1.73 

.5 MF 600 VDC.. 
50.95 

2 MF 600 VDC.. .59 
4 MF 600 VDC.. .79 
6 MF 600 VDC.. .89 
10 MF 600 VDC. .95 
2 MF 1000 VDC. .90 
5 MF 1000 VDC. 1.79 
10 MF 1KV DC.. 2.75 
15 MF 1KV DC.. 2.95 
2 MF 1.5 KV DC. 1.45 
4 10F1.5 KV DC. 2.49 
6 MF 1.5 KV DC. 2.95 

1 MF 2000 VDC. 1.25 
2 MF 2000 VDC. 2.45 
4 MF 2000 VDC. 3.95 
8 MF 2000 VDC. 5.95 
.5 MF 2500 VDC. 1.39 
.25 MF 3000 VDC 1.45 
.5 MF 3000 VDC. 1.49 
4 MF 3000 VDC. 8.95 
3 MF 4000 VDC. 4.75 
2 MF 5000 VDC. 6.95 
.1 MF 7500 VDC. .89 

TERMS: 25% Deposi+ with order, balance 
C.O.D. Rated firms open account 

"SEND FOR TUBE LIST" 
ATTENTION! INDUSTRIAL USERS. MANU- 

FACTURERS, LABS.. COLLEGES 
Send us your specs., and let us quote -Large, Varied 
Stock of Tubes, Resist., Capacitors, Test Equip., 
etc., available. 

POLY -TECH 
919 Dawson St., New York 59. N. Y. 

Tel. MUrray Hill 6.2650 

I 
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AFCA 

This Association is a patriotic 
non -profit organization, with 
chapters in most of the larger 
cities, dedicated to developing 
and maintaining efficient person- 
nel, commissioned, enlisted, civil- 
ian, for the supply (including de- 
sign and development), installa- 
tion, maintenance, and operation 
of communications and electronic 
equipment for Army, Navy, and 
Air Force and their supporting 
civilian activities. It publishes a 
magazine "SIGNALS" at its na- 
tional headquarters in Washing- 
ton. Every American interested 
in any way in communications is 
eligible and invited to join. Dues 
are $5.00 per year. Application 
should be submitted to the secre- 
tary at 1624 Eye St., N. W., 
Washington 6, D. C., who will 
furnish details upon request. 

AFCA NEWS 

Augusta -Camp Gordon 
The chapter's July 27th meeting 

took place at the Sheraton Bon -Air 
Hotel in Augusta. Plans were an- 
nounced for the August meeting which 
will feature a conducted tour of the 
Southern Bell Telephone plant at Au- 
gusta. 

The guest speaker of the evening 
was Lieutenant Griffith of the Signal 
Training Regiment of Camp Gordon, 
who recently returned from Korea. He 
gave a most interesting talk on the 
current situation and his address was 
followed by Signal Corps movies taken 
in Korea. 

At the conclusion of the program, 
the members and guests adjourned to 
the penthouse for a buffet supper. 

The officers and directors of the 
Augusta -Camp Gordon Chapter held 
a luncheon meeting August 3rd at the 
Camp Gordon Officers' Club. The meet- 
ing was occasioned primarily by the 
presence of Col. George P. Dixon, 
AFCA National Executive Secretary, 
who stopped at Camp Gordon enroute 
to Atlanta. 

In addition to Colonel Dixon, those 
present included: W. H. Mansfield, 
AFCA National Director and Secre- 
tary of the Southern Bell Telephone 
Company; Ralph Grist, Coordinator 
of Military Services, Southern Bell 
Telephone; Charles Eberhart, Marion 
Symms, and Hugh Fleming, all of 
Southern Bell of Augusta; Henry 
Wright, Associate Editor, "Augusta 
Herald "; Col. Henry J. Hort, chapter 
president; Lt. Colonels Thomas K. 
Trigg, Edward W. Butzke, and Marcus 
W. Heskett, and Majors Walter J. 
Hewitt and Norman J. Kinley, all of 
Camp Gordon. 

After luncheon, Colonel Dixon gave 
an informal talk and then led a round- 
table discussion on chapter problems. 
All present had an opportunity to 
comment or ask questions. Interest re- 
volved mostly around the type of pro- 
grams on which meetings could be 
built. Colonel Dixon stated that he 
had inquired of fifteen separate cor- 
porations as to whether they would 
be willing to sponsor lectures or 
demonstrations to AFCA chapters and 
had been gratified to receive twelve 
replies indicating interest in the idea. 
He remarked that once chapters are 
aware of this and dates can be co- 
ordinated so that tours could be effi- 
ciently made, all concerned can look 
forward to an interesting series of 
programs. 

Baltimore 
The 1950 -51 executive committee of 

the chapter held its first meeting on 
July 13th in the offices of the Bendix 
Radio Division. Present were : Wil- 
bur L. Webb, president; E. K. Jett, 
past president; Walter Evans, past 
president; Capt. Richard E. Elliott, 
USN, vice -president; Col. Henry W. 
Williams, vice -president; George C. 
Ruehl, Jr., secretary; E. K. Foster, 
chairman of student activities; Donald 
C. Lee, program committee chairman; 
and Clinton H. Johnson, publicity corn - 
mittee chairman. 

The program for the ensuing year 
was discussed and numerous ideas 
were proposed and noted by the pro- 
gram chairman. It was decided that 
the first meeting of the new year be 
held in late September at a downtown 
hotel in Baltimore and that it be a 
social affair enabling the new officers 
and members to become acquainted. 

The possibilities of organizing stu- 
dent chapters were considered and 
E. K. Foster, general manager of 
Bendix Radio, was appointed chair- 
man of a committee to develop this 
phase of chapter activity. 

Group membership came in for con- 
siderable discussion and it was de- 
cided that President Webb would dis- 
cuss the potential group members 
with Colonel Dixon, AFCA Executive 
Secretary, at an early visit to na- 
tional headquarters in Washington. 

Cleveland 
The Board of Directors of the Cleve- 

land Chapter met on June 21st in 
the Union Commerce Building to elect 
officers and make plans for the corn- 
ing year. The directors are : L. J. 
Shaffer, Ohio Bell Telephone Com- 
pany; V. G. Krebs, National Advisory 
Committee for Aeronautics; W. Mc- 
Clusky, Citizens Telephone Company; 
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T. F. Peterson, American Steel c 

Wire Company; G. F. Prideaux, Gen- 
eral Electric Company; C. H. Endress, 
Willard Storage Battery Company; L. 
K. Wildberg, Radiart Corporation; T. 
R. Beatty, National Carbon Company; 
and L. A. King, The Rola Company, 
Inc. 

The following slate of officers was 
unanimously elected: L. J. Shaffer re- 
elected president; V. G. Krebs, 1st 
vice -president; W. McClusky, 2nd vice - 
president; T. F. Peterson, secretary; 
G. F. Prideaux, treasurer; C. H. En- 
dress, member, executive committee. 

President Shaffer reported on the 
national council meeting and the 
chapter presidents' conference which 
he had attended at the AFCA annual 
convention in May. 

Detroit 
Elwyn C. Balch, chief engineer of 

the Michigan Bell Telephone Com- 
pany, was elected president of the 
Greater Detroit Chapter at its 1950 
annual business meeting on June 13th 
in the New Veterans Memorial Build- 
ing. 

Other officers elected were : 1st vice - 
president- George H. Goldstone, at- 
torney, reelected for a second term; 
2nd vice -president -Charles E. Quick, 
Detroit Edison Company, reelected for 
a second term; 3rd vice -president -Lt. 
Col. Peter D. Green, director of com- 
munications, 10th Air Force; secretary 
-Leo J. Ritter, New York Central 
Railroad Company; assistant secretary 
-D. J. Basolo, Michigan Bell Tele- 
phone Co.; treasurer -W. Clare Ed- 
wards, Michigan Bell Telephone Co.; 
assistant treasurer -James V. Grann, 
Jam Handy Corporation. 

The chapter constitution and by- 
laws, previously approved by national 
headquarters, were formally adopted 
by the membership. 

The other business of the meeting 
was devoted to the problem of secur- 
ing greater attendance at chapter 
meetings and the question of obtain- 
ing additional members. A committee 
was also appointed to look into the 
matter of having the chapter make 
awards to outstanding students in 
ROTC communications units at vari- 
ous universities and colleges in the 
Greater Detroit area. 

Fort Monmouth 
At a meeting of the chapter's Board 

of Directors on July 18th, committee 
chairmen were appointed as follows: 
membership -Capt. David M. Uhler; 
meetings -W. L. Seibert; industrial 
relations- Arthur F. Daniels; reserve 
affairs -W. F. Atwell; public relations 
-Lt. Col. B. Abramowitz; financial - 
Maj. James McClung; memorial -Maj. 
H. E. Maxwell; group membership - 
Lt. Col. Robert Haifa. 

Capt. David Uhler and Col. E. A. 
Kenny were elected to fill vacancies 
on the Board until the annual election 
in November. Lieut. Stanley B. Up- 
church was appointed treasurer to 
succeed Miss Florence Adair who had 
resigned. 
October, 1950 

THE THRIFTY TURNER TWENTY 
Widely popular as an outstanding hand -held crystal microphone value, the 
Turner Twenty is now available in a choice of crystal, dynamic, or carbon 
circuits. Various switching arrangements provide even more versatility to 
meet a wide range of applications. All 3 Models are typically Turner - 
brilliantly engineered and ruggedly constructed for "Sound Performance ". 
The die cast metal case provides stability and ample shielding. The cable 
is securely anchored and Turner guarantees it will not pull out. For top 
value in the low -cost hand -held microphone field switch to Turner Twenty. 

CRYSTAL 
Model 20X $12 85 
Model S2OX With push -to -talk switch having slide lock feature. Switch 

connected in microphone circuit, normally open.. $14.85 
Model SR -20X With push -to -talk switch having slide lock feature. Switch, 

normally open, connected to two cable conductors indepen- 
dent of microphone circuit for relay control. . . . $17.85 

CARBON 

Switch Model Illustrated 

DYNAMIC 
Model 20D $16.85 Model 20R $12.85 
Model S20D . . . . $18.85 Model S2OR . .. S14.85 
Model SR-20D . . . $21.85 Model SR -20R $17.85 

Write for Complete Data Sheet 

THE TURNER COMPANY 
900 17th Street N. E. Cedar Rapids, Iowa 
IN CANADA: Canadian Marconi Co., Montreal P.Q., 

and Branches 
EXPORT: Ad. Auriema, Inc., 89 Broad Street, New 

York 4, N. Y. 

Crystals licensed under patents of the Brush Development Co. 

It's a treat to .. 
T E S T - with Kl 1 P Z O N PRODS 
Hare is NEW convenience in testing . 

! O -T H H A N D S F R E E '' 
for oditrttm,.ntt and. .soiderinrf. 
Built -in self -holding jaws slip onto wires, lug 
and terminals easily. Grip test points until 
pulled off. Slender and streamlined for 
easy contact with inaccessible wires 
and terminals. 

Use 
KLIPZON 

MINI -PROD 
CONNECTORS 

for quick, easy to make 
Klipaon V.H.F. Crystal Probes TEST HOOKUPS 

bring added versatility to your vacuum tube Order a box of 20 Today! 

voltmeter and volt- ohm- milliammeter, for AMAZING NEW 
TEST CONVENIENCE. 

At Tour Local Parts Distributors. 
If not in stock write us direct 

for free KLIPZON folder B. 

'T. M. 

UNITED TECHNICAL LABORATORIES 
MORRISTOWN, 
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Make Those Finer Adjustments with 

You can quickly adjust to the exact 

resistance wanted when you are 

experimenting and designing, or 

working with apparatus requiring 

adjustment to meet different line 

voltages, as well as general radio 

and television work. Add extra taps 

if you wish for voltage dividing or 

use as a multi -tap resistor. But, be 

sure the adjustable resistor you use 

carries the name Lectrohm, if you 

want dependable results. Ask your 

dealer by name -Lectrohm. 

LECTROHM 
ADJUSTABLE RESISTORS 

5907 Archer Avenue Chicago 38, Illinois 
Division of National Lock Washer Co., Newark, N. J. 

i" RG7 O 1 
MONTHS DEGREE 

Radio engineering is a big field. There's room for 
you in it -if you're good. Get first -class training at 
Indiana Tech. Intensive specialized course, includ- 
ing strong basis in mathematics and electrical en- 
gineering, advanced radio theory and design, tele- 
vision. Modem laboratory. Low tuition. Also 27- 
month courses in Aeronautical, Chemical, Civil, Elec- 
trical and Mechanical Engineering. Approved for 
G.L's. Ater December, March, June, September. You 
can earn part of your expenses right here in Fort 
Wayne while you are studying. 

INDIANA TECHNICAL COLLEGE 
9100 E. Washington Blvd., Fort Wayne 2, Indiana 
Please send me free information on B.S. Engineering De- 
gree in 27 months as checked. 

Radio -Television Aeronautical 
Civil Mechanical. Electrical 

Name 
Address 

EASY TO LEARN CODE 

It Is easy to learn or Increase speed 
with an Instructograph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. Availa- 
ble tapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
ready -no QRM. 

ENDORSED BY THOUSANDS! 

The Instructograph Code Teacher lit. 
erally takes the place of an operator- 
Instructor and enables anyone to 
learn and ster ode without fur- 

ther assistance. Thousands 
o 

f successful operators have 
-acquired the code" with he 
Write today for convenient reentaln 

L d purha System. prease plans. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD. CHICAGO 40. ILLINOIS 

TRAIN PHOTOSOUND' BY 

s 
' 

i'i 

','', 

ZOO/ GET YOUR 

F.C.C. LICENSE 
AMATEUR OR COMMERCIAL 

TRAIN THE SHORT CUT WAY- 

PHOTOSOUND 
Twice as fast as ordinary home -study methods: 
Cuts training time in half! You learn only the 
essential facts that lead directly to your 
F.C.C..Amateur or Commercial License. With 
"PHOTO- SOUND" you not only SEE the mate- 
rial, but you actually HEAR YOUR INSTRUC- 
TOR'S VOICE! Records prove that 98% of 
all students who complete our course pass 
their F.C.C. Exams. 

IN 

RADIO-TV 

ALL THREE 
VALUABLE BOOKLETS! 
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"OPPOR- 
TUNITIES 
IN ELEC- 

TRONICS" 

F. C. C. 
EXAMS 

MADE 
EASY 

SAMPLE 
F. C. C. 

EXAM 

HIGH -PAID JOBS NOW OPEN TO 
GOV'T.- LICENSED RADIO -TV MEN 
Average pay reported by F.C.C. nationwide 
survey is $3,000 to $7,500 per year for F.C.C. 
ticket holders. Employers want F.C.C. Li- 
censed technicians - an F. C. C. Ticket is 
proof of technical ability. Get YOUR F.C.C. 
License the EASY WAY, with Amazing 
"PHOTO -SOUND" Home Training. 

ELECTRONIC TECHNICAL INSTITUTE 
769 VENICE BLVD., LOS ANGELES 15, CALIF. 

-7/taee ea./to. aKce! 
Electronic Technical Institute Dept. 20.4 
769 Venice Blvd., Los Angeles 15, Calif. 
Gentlemen: Please send me free of charge your three 
valuable booklets, "F.C.C. Exams Made Easy," "Oppor- 
tunities in Electronics" and "Sample F.C.C. Exam." I am 
interested in the F,C,C, AMATEUR COMMERCIAL 
License. 
NAME 

CITY 

ADDRESS 

ZONE -STATE AGE_ 

The financial report covering the 
AFCA convention at Fort Monmouth 
in May was presented to the Board 
and was approved. After considerable 
discussion, it was decided that the 
chapter would suspend meetings dur- 
ing August and September and would 
make plans for an enthusiastic meet- 
ing in October, to be supported by a 
good speaker and entertainment and 
food, at chapter expense. 

Philadelphia 
Philadelphia Chapter members 

turned out en masse for an informal 
dinner dance on June 10th in honor of 
their president, W. W. Watts, Vice 
President of RCA Victor Division. 
During the evening, Col. R. R. Rinken- 
bach, program committee chairman, 
presented Colonel Watts with a hand 
carved shield bearing the AFCA em- 
blem and the words "Colonel W. W. 
Watts, Organizer, First President, 
Philadelphia Chapter, 1947 -1950." 

The gathering took place at the 
Officers' Club of the Philadelphia 
Quartermaster Depot and was at- 
tended by some 400 members and 
guests. 

International Short -Wave 
(Continued from page 136) 

clearly marked. Bellington, N. Y., 
and Sutton, Ohio, say both 15.341 and 
11.896 (measured channels) have news 
1400; however, on Sundays I find these 
have music instead of news. 

Germany -DTSP, 15.28, Munich, 
noted in point -to -point broadcast to 
New York at 1015. (Russell, Calif.) 

"Radio Free Europe" is the name of 
a new station in Western Germany; 
operates on 6.135 daily 1200 -1800; is 
an American station directed to East- 
ern Europe. (Radio Sweden) 

Radio Frankfurt now sends QSL 
card (formerly sent letter). (Pearce, 
England) 

Orchwall, Sweden, says the new 
Berlin (Russian Zone) station on 6.115 
is heard well at 0000; Pearce, Eng- 
land, received letter verification from 
this one for its 6.115 and 7.140 outlets, 
but no details were given. 

Greece -The Greek Forces Station, 
Kavala, is heard on 7.650 to leaving 
the air 1500. (Radio Australia) Radio 
Sweden lists its schedule as daily 0530- 
0800, 1200 -1500 (Sundays to 1600). 

Radio Athens, 15.345, is good level in 
N. C. during 1730 -1745 news. (Parker) 

Guatemala -TGWA, 9.76, Guatemala 
City, now runs after 0000; heard some 
nights as late as 0200. (Bellington, 
N. Y.) 

Haiti 4VEH, Cap -Haitien, has been 
measured on 9.886 but at times has 
been found as low as 9.880; good sig- 
nal evenings and 0700 -0800. (Fergu- 
son, N. C.) Heard signing off around 
2102 in French and English. (Allen, 
Mass.) 4VRW, Port -au- Prince listed 
10.135, recently was noted back on ap- 
proximately 9.790 when identified 2055 
in English as 4VW and 4VRW, affili- 
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ated with CBS and United Nations 
Radio; asked for advertising; said is 
on air 10 hours daily but that may be 
for only 4VW, m.w. outlet. (Stark, 
Texas) 4VCN, 6.407, Port -au- Prince, 
noted with music 2000, good level in 
Dela. (Cox) 

Honduras -HRN, approximately 
5.875, Tegucigalpa, noted with good 
signal around 2230. (Russell, Calif.) 

Hungary- Budapest is now sending 
QSL card. (Pearce, England) 

Iran -Radio Teheran, 15.100, noted 
with good signal in news 1500 -1505, 
then dance music to 1530 closedown. 
Staples, England, reports EQC, 9.660, 
in parallel. 

Israel- 4X4VA, Tel Aviv, is back on 
the air on 6.726 and 12.250; English 
music 1240 -1400; outlet on 6.726 is put- 
ting in strong signal in Lebanon and 
Syria. (Radio Sweden) Tel Aviv, 
9.018, 6.830, news still at 1415. (Pearce, 
England) 

Italy -Rome is still moving around. 
Noted with news 2110 for West Coast 
on 9.630, 11.810, 11,905, 15.120, 17.820 
(Saylor, Va.) Seems to have extended 
schedules considerably, especially for 
English newscasts. 

Jamaica -ZQI, Kingston, seems to 
have changed schedules recently; noted 
in N.C. signing off 2300 on 4.950; also 
noted around 0625 on same channel. 
(Ferguson) Heard with news 2130, 
some CWQRM. (Saylor, Va.) Bell - 
ington, N. Y., reports the 3.480 chan- 
nel at 2030 with news. Kroll, N. Y., 
lists QRA of this one as Jamaica 
Broadcasting Co., The Government 
Broadcasting Station, 2 Seaview Ave- 
nue, Half -Way Tree, Kingston, Ja- 
maica, B.W.I. 

Japan -JBD3, 15.235, noted with 
poor signal 0000, QRM'd by Moscow. 
(Balbi, Calif.) JKM, 4.930, noted sign- 
ing off 0730; Tokyo, 4.86, noted to 
after 0815, excellent quality. (Russell, 
Calif.) 

'Korea -When this was compiled, 
HLKA, 7.933, Seoul, under control of 
the North Korean Communists, was 
being heard with weak signal in Ore- 
gon around 0830, through heavy 
CWQRM; no English noted. (Neeley) 
Pyongyang Radio was being heard in 
Calif. with excellent level 0730, off 
1015; no English noted. (Russell, 
Balbi) Frequency of Pyongyang is ap- 
proximately 4.500. 

Luxembourg - Radio Luxembourg, 
6.090, noted Saturdays 1700 with 
"Bringing Christ to the Nations" 
(English). (Pearce, England) 

Madagascar -Radio Tananarive is 
reported on 6.170, heard in New Zea- 
land signing off at 1430. (Radio 
Australia) Stark, Texas, and Bell - 
ington, N. Y., have been hearing a sta- 
tion on approximately 9.515 from 2230 
sign -on that they believe is Tana- 
narive. Not noted Saturday nights, so may be off then or may come on later that day. 

Malaya -BFEBS, 11.88, Singapore, 
has QRM mornings from XEHH, Mex- 
ico City. (Neeley, Ore.) The Blue Network, Singapore, outlet on 7.250 still heard with news 0900. (Deskins, 
October, 1950 

BUILD YOUR OWN 

GEIGER COUNTER! 
It's EASY to build your own Searchmos- 
ter Geiger Counter with this COMPLETE 
kit. Contains everything you need! 
Headset, tubes, batteries, metal case. 
Fully guaranteed! Sensitive to both beta 
and gamma radiation! Illus. instructions, 
FREE radioactive specimen. 

SCIENCE KITS LTD. 
5519 -R Hollywood Blvd. Hollywood 28, Colit. 

Write for 
FREE 

literature 

NEW E CO INSTRUMENT KITS 
GIVE YOU LABORATORY PRECISION 
BUILD THEM SAVE 

IN ANEVENING AT LOWEST COST UPT050% 

Vacuum Tube Voltmeter 
Versatile top- quality labora- 
tory- precision VTVM for trig- 
ger -fast operation and lifetime 
dependable service. 
15 different ranges. Large rug- 
ged 4 V2° meter, can't-burn-out 
circuit. New zero center for TV 
& FM discriminator alignment. 
Electronic AC & DC ranges: 0 -5, 
10, 100, 500, 1000 v. (30,000 
volts and 200 MC with HVP -1 
and P -75 probes . Ohmmeter 
ranges, .2 ohms to 1000 megs. 
DB scale. New stable double - 
triode balanced bridge circuit 
-extreme accuracy. 26 megs 
DC imput impedance. Attrac- 
tive 3 -color etched rubproof 
panel; rugged steel case. 115 
v., 60 cycle AC. 9- 7/12x6x5 °. 
Model 221 -K, KIT, only $23.95 

NEW Battery Eliminator 
& Charger 

Model1040 -K, KIT, only $22.50 

The brand new 6-volt power supply 
EICO Service -Engineered for extra 
reserve electrical power for all 
auto radio testing. 
Latest -type full wave bridge cir- 
cuit, extra -heavy -duty 4 stock 
manganese copper -oxide rectifiers. 
Latest Variac -type transformer: 
0 -15 volts output. Continuous oper- 
ation: 5 -8 v., 10 amps; intermittent: 
20 amps. 10,000 mfd filter con- 
denser. Rugged meter measures 
current and voltage output. Double 
protection; fused primary; auto- 
matic reset overload device for 
secondary. Handsome rugged ham - 
mertone steel cabinet. 115 v., 60 
cycle AC. 10 1/2x7 %x8 3A°. 

OFFICIAL MANUAL 

AND BUYING GUIDE 

OF ELECTRONIC 
AND 

RADIO EQUIPMENT 

We carry EICO qual- 
ity kits of all popular 
instruments. Send us 

your inquiries. 

5' Push -Pull Oscilloscope 
All -new laboratory- precision 
scope gives you all the extra 
sensitivity and response for 
precise servicing of TV, FM & 
AM receivers. 
Push -pull undistorted vertical 
and horizontal amplifiers. 
Boosted sensitivity, .05 to .1 
rms volts /inch. Useful to 2.5 
MC. TV -type multivibrator 
sweep circuits, 15 cps -75 
KC. Z -axis intensity modulation 
feature. Dual positioning con- 
trols move trace anywhere on 
screen. Complete with 2 -6J5, 
3 -6SN7, 2 -5Y3, 5BP1 CRT. 
Handsome 3 -color etched rub - 
proof panel; rugged steel case. 
115 v., 60 cycle AC. 81/2x17x 
13°. 
Mode1425 -K, KIT, only $39.95 

Includes Tube. 

FREE WITH ORDER 
THE ONLY OFFICIAL ELECTRONIC 
SOURCE -BOOK. SAVES TIME &MONEY 
NEW FALL EDITION OVER 1200 PAGES. THOUSANDS 
OF ILLUSTRATIONS, SPECIFICATIONS, AND PRICES. 
BOUND WITH HARD COVER. 

Cwtrkw FEDERPURCH 

ederated unhaser ir.cowtonATCo 
66 DEY ST., NEW YORK 7, N. Y. 

Disant 9 -3050 

DISTRIBUTORS 
OF RADIO AND ELECTRONIC EQUIPMENT 

NEWARK, N. J. ALLENTOWN, PA. EASTON, PA. 

84P641111 RADIO 
HUNTING? 

SERVICEMEN! 
Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROOST KANSAS CITY, MO. 

PROJECTION TELEVISION 
CONVERSION KIT 

Converts your pres- 
ent direct-view set into a compact 
LIFE -SIZE TELEVI- 
SION PROJECTOR less than 
tsvo hours.. 
Thrilling pictures to 
658 FEET. Uses 
regular home -movie Split - 
Second Focusing for ALL SIZE PIC- 

TURES Kit includes ready-to-operate Industrial 
Compact, Efficient 

Supply 
Projection "ssLens System . . 

Lens Mounting Ring ... RCA 5TP4 15 ") projection 
tube .. Al; ecessary resistors, condensers, instruc- 
tions, etc. Complete, $198.00. This Kit not to be con- 
fused with systems using inexpensive, poorly -regulated 
11V Power Supplies it th miniature projection tubes .. . Your converted set will outperform anything sell- 
ing, today for less than $900.00. 
AVAILABLE ... Projection Television Receivers and 
all associated equipment including 354 and 658 Foot 
Schmidt Optical Systems. 
All Merchandise fully guaranteed. F.O.B., N.Y.C. 25% 
Down, Balance C.O.D. 224 E. 204TH ST. 
EMBASSYENGINEERING CO. NEw YORK 58, 
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YAMUYACTDDED DY LIMOS 311110i4Ot0 CBRMiTIDM 

NOW 
A 

HIGH GAIN 

ALL 

CHANNEL 

ANTENNA 

ft 64* 

Think of it ... a 4 bay, all- channel 

array built to Vee -D -X standards of high 

quality . . . yet only $23.75 list. Pre - 

assembled for fast, easy installation, the 

Colinear Array (CA -7 -13) is of super 

strength all aluminum construction, assur- 

ing permanency and eliminating wind 

noises. Sharp horizontal directivity and 

high gain make it ideal for multi -channel 

areas. The CA -7 -13 can be cut for any 

high channel (7 -13). 

LaPOINTE -PLASCOMOLD CORP. 3 

Unionville, Conn. 

Please send me more information on the 
Colinear Array (CA 7 -13). 

Name 
Company 
Street 
City 7one- 
County State 
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Calif.) Harmonic noted some days on 
14.500. (Neeley, Ore.) 

Malta -FBS, Middle East, noted in 
England on 11.895 at 1015 asking lis- 
teners to retune to 7.220; noted 0225 
on 7.220 and at 0230 with BBC relay; 
from 0400 could be heard in parallel 
on 11.895. (Pearce) 

Mexico -The Mexican Hoof and 
Mouth Disease Control Commission 
station, X9BGG, heard in Dela. 0133 
testing on 5.880; good signal for 50 
watts. (Cox) XDY, 9.919, Chapul- 
tepec, "Radio Mex," listed 20 kw., 
noted 2145 with poor signal in N.C. 
( Parker) 

Mozambique -Lourenco Marques 
noted with English program on 11.764 
mornings to after 0830; Portuguese 
program noted around 0000 on approx- 
imately 9.805. (Stark, Texas) Neeley, 
Oregon, says the 9.805 channel has 
good to fair signal but is badly 
"mauled" by AO carrier on about 
9.807. 

The 4.93 channel, with English pro- 
gram, is sometimes audible to fair in 
the Eastern U.S. from 2300. (Cox, 
Dela., Bellington, N. Y.) 

Pearce, England, hears the Portu- 
guese program on approximately 9.805 
to 1500 or later when signs with "A 
Portuguesa"; Portuguese news 1320. 

New Caledonia -Radio Noumea, 
6.038, will soon have English broad- 
casts for listeners in New Zealand; 
present schedule is 0200 -0540. (Cushen, 
N. Z.) At times has QRM from Radio 
Monte Carlo. (Bellington, N. Y.) 

New Zealand -Radio New Zealand 
now often takes relays from 2YC in- 
stead of 2YA. (Neeley, Ore.) 

Nicaragua -YNMG, 8.007, "La Voz 
de Jinotepe," noted 2145 -2300 sign -off; 
suffers intermittent CWQRM but sig- 
nal is fair to good; power appears 100 
watts. (Neeley, Ore.) 

Nigeria -The "Voice of Nigeria," 
Lagos, is reported on 9.490; frequen- 
cies listed by the station in verifying, 
however, were 6.035, 9.655; times of 
transmissions were listed 0100 -0230, 
0600 -1700 (Sundays 0100 -1700). (Radio 
Sweden) 

Norway -Radio Sweden reports that 
the English program "Norway This 
Week" is now 15 minutes earlier, that 
is, Sundays at 0700, 0900, 1500, 1900, 
and 2100. 

Outer Mongolia -Ulan- Bator, 8.400, 
is still heard mornings in the U.S., 
noted 0545 in N. J. with S -7 signal; 
man in native language. (Oskay) 
Russell, Calif., reports Ulan -Bator on 
5.265 around 0615. 

Pakistan-Kar achi, 17.835, noted 
fair in news 0105 -0116, some QSB. 
(Sutton, Ohio) At the time this was 
compiled, Radio Pakistan was being 
heard in Eastern USA with news 2100 
on both 15.335 and 15.270 (latter with 
bad QRM from "Voice of America" on 
same channel). Karachi, 17.835, noted 
1200 by Wadhams, Calif. Pearce, Eng- 
land, was hearing the 11.885 channel 
with news 1230. 

Panama -Slutter, Pa., reports 
HOJA, "Radio Provincias," Panama 
City, 9.642, at 2000 with music; listed 

RM -4 RECORDING MOTOR (G.I.). 
Hvy. duty, 115 V. A.C. 33/s" 
sq. x 23/4 ". Less TT, mtg. 
plate & drive wheel. .. $4.95 

WIRE 
tandard 4 pin, TRIPLE COIL 

(incl. erase). NOW ONLY $6.95 
SHIELDED SOCKET for wire head........ .35 
WIRE SPOOL HUB for standard recording wire .39 
ALNICO ERASE MAGNET for wire or tape 39 
STEEL METER CASE- 53 /g "23 "x13 /4" deep. 59 

Black crackle finish. Less panel 
MIDGET 2 WIRE CONNECTOR- JK- 

48/P3/ 291 1.00 
CK503AX SUB- MINIATURE TUBES (Raytheon) 1.29 
32 MFD -450V. ELECTROLYTICS. Tubular.. .39 
100 OHM -100 WATT ADJUST. RESISTOR -w.w. .59 
25 OHM -50 WATT adj. resistor 29e; 4/ 1.00 

INSULATED STAP ES-#7 copper plated... 
1.98 

1000/ 2.49 
HEARING AID HEARING AID AM. 
BONE CONDUC- PLIFIER (2 tube)- 

A REAL VEST ` TION iiMks RECEIVER. 
Mu- POC ET RADIO add- 

steal or Contact ing simple tuner. 

0 Mike, Mini-speak- 1/ "x2 "x5 ". WITH 
er, etc. 11 /2 "x SCHEMATICS FOR 

ilimpeda2nce. L RE- LesssR t 3 
b sB&. 

SET. 
case 

DUCED TO $2.49 $2 -49 4 ELECTROLYTIC SPECIALS! 
HEARING AID TUBES -set of 2 for amplifier .$2.49 
RADIO HARDWARE TREASURE -FULL POUND 

.49 can f Nuts, Screws, LUGS Washers, etc 
G.E. SELSYNS (2J1G1) -brand .$1.49' 2/ 2.49 
3, 5/16" 

BLOWER 
ho shaft . leBLY-24 Moulded 

blade impeller, 
b kelitehnus'ng. 

Less mtr 1.95 

#26 
SCE MAGNET WIRE -approx. 500 £t 

r 11 29e; 4/ 1.00 
4 MFD -600V. upper tubular 29c; 4/ 1.00 
4 MFD -BOON, uoctal can. ...-... 39e; 3/ 1.00 

10 MFD 0V. octal base can (Solar) 29c; 3/ 1.00 
30 ARY 

SELECTOR SWITCHES- 
5 

tubular 29e; 4/ 1.00 
ROTARY SELECTOR 6WITCHES- 

3 pos., D.P.,. 39 4/ 1.00 
3 pos., D.P., 2 da ck 395 3/ 1.00 

BALL BEARINGS-0. 
6 pos. S.P., 2 deck 235 3/ 1.00 

. s /n ". I.D. 1 /g " 23 5/ s 1.00 
O.D. 3/4", I. D. 3/16 "29e / 1.00 

50W TUBE SOCKETS (GE) for 211's, etc.... 
CABINET DRAW SLIDES -Silent, ball- bearing- 

13" (9" t.)$$1.89 pr.; 15" (11 ")- S1.98; 
161/2" (121/2 ") ... . .. ....... 219 
Hvy. duty all -steel 16%2" (121/2 ") - 

2.89 
6V. 
HIGH 

BUZZER & KEY 
FIDELITY CRYSTAL 1MIKE_Hi-j 

base 1.25 
Hlite base 

rubber shock mtd. O.D. 13/4 "x1/2". Less 98 housing ...... 
.15 ALUMINUM HOUSING for crystal mike 

PORTABLE DC AMMETER-a-15 Amps. 3" 
mirror fan scale. 36" leads & metal case.. 3.95 

ARMY GAS MASK -adjustable, n ..39e; 3/ 1.00 
LEATHER HANDLES -6" dbl. sewn & hdw.. .29 
110V. AC INDUCTION MOTOR -1750 RPM. 

self-starting. Erect. H.P. 21/2 "x31/4 "x 1 ".. 1.39 
NEW "JUMBO RADIO PARTS KIT " -17 FULL 

POUNDS of: COILS, WIRE, SOCKETS, CON- 
DENSERS, etc. Shpg. wt. 21 lbs. ....... 2.95 

MOULDED BAKELITE CONDENSERS -Micamold 
-.00001 to .2 mfd, 200- 6OOWV. Kit of 
50 asstd. 1.98 

KNOBS- spring. set screw. Kit 25 td .98 
WAFER SOCKETS -4 to 8 pin. Kit 12 asstd. .25 
WIRE -WOUND RESISTORS- 5 -20W. 15 asstd. .98 

Leo 
Min. Order $2.00. 20% Deposit required o all 
C.O.D.'s. Full remittance with foreign orders, 

please add sufficient postage. 

RADIO CO. 
65 Dey Street, 
New York 7, N.Y. 

TUBE - 00M - CAPACITY 

TESTER! 

MODEL 202 
Line Voltage Control. 

Checks shorts and leakages. 
Checks resistance to 4 megs. 

Checks 
Ch ckspdCd condenser leakage leakage ltM 1 megohm. 

Individual sockets for every type tube 
base. 

Built -¡n roll chart. 
Tests tubes from .75 volts to 117 
filament volts. 

Complete in sturdy, hand- rubbed port- C 
able oak case with carrying handle, $44.5 ONLY 

Add 56.00 }or 220V operation 

Export Dept., 303 W. 42nd St., N.Y.C. 
Write Dept. A -10 for Free CatWIOD 

Gives More Measurement Value Per Dollar 

ELECTRONIC 

MEASUREMENTS 

CORPORATION 

423 Broome Street. New York 13, N.Y 
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300 watts; noted in New York 2015- 
2030 by Bellington. HOXB, 11.810, 
Panama City, noted in Calif. by Rus- 
sell around 2330, signing off 0000. 

Peru- OAX1B, 6.197, Piura, heard 
2038, music. (Cox, Dela.) OAX4W, 
9.375, Lima, noted with good level - 
some CWQRM- 2000 -2030. (Parker, 
N. C.) 

Philippines -DZH3, 9.500, Manila, 
has NBC news 1100 when battles with 
XEWW, Mexico City. DZH2, 9.64, Ma- 
nila, heard around 0930, fair level; an- 
nounces DZRH, 650 kc., 10 kw., as well 
as DZH2, 1 kw. (Neeley, Ore.) Davao, 
3.950, heard 0530. (Radio Australia) 

Rosenauer, Calif., received a letter 
and QSL card from the Far East 
Broadcasting Co., Manila, which oper- 
ates DZAS, 680 kc., 10 kw.; DZH6, 
6.030, 1 kw., and DZH7, 9.730, 3 kw. 
DZH6 uses a center -fed dipole an- 
tenna; DZH7 uses a "V" beam directed 
on Bombay, India. According to the 
letter, the station expects soon to have 
a more powerful transmitter, to oper- 
ate in the 16- or 19 -m. band, using a 
rotating beam antenna; according to 
the QSL card, additional calls assigned 
include DZH8, DZH9. 

DYH4, Ilalio City, has been heard 
testing on 6.055 and 840 kc. from 0500 
to 0700, with some sideband QRM from 
YDF, 6.045, Djakarta, USI; however, 
reception is generally good in New 
Zealand; call is DYSB on 840 kc., m.w.; 
reports have been requested frequently 
to DYH4, Ilalio City, Philippine Is- 
lands. (Cushen, N. Z., via Radio 
Australia) 

DZ13, 6.110, Republic Broadcasting 
Corporation, Calvo Buildings, Escolta, 
Manila, Philippines, operates 1600- 
1200; owner is Bob Stewart, formerly 
of DZAB -DZH5; chief engineer is Jose 
Guevarra. (Cushen in N. Z. DX Times) 

"The People's Station," 6.170, Ma- 
nila, noted with news 0745. (Balbi, 
Calif.) 

Portugal -OTC, Leopoldville, reports 
Emissora Nacional, 15.015, Lisbon, is 
heard in Sweden 1000 -1200. ( Neeley, 
Ore.) This may be the "unknown" 
widely heard in USA early mornings 
and afternoons to around 1600; Oskay, 
N. J., measured the "unknown" trans- 
mitter as on about 15.018. Pearce, 
England, says Lisbon appears to use 
15.100 on Saturdays only, other days 
is heard on about 15.025. 

Sao Tome -DX Radio, Sweden, re- 
ports CR5SB, 17.667.5, Radio Clube de 
Sao Thome e Principe, heard 0730- 
0800 and on 4.800 at 1500 -1600. 

Saudi -Arabia -Cushen, N. Z., has re- 
ceived verification from Djeddah; it 
was explained that Djeddah is about 
half -way along the Red Sea coast and 
about 80 miles west of Mecca; trans- 
mitting equipment includes six 3 -kw. 
transmitters -one on m.w. and 5 on 
s.w. Currently lists 725 kc., 3.950, 5.975, 
9.650, 11.850 (may be 11.750 ?), and 
11.960 (may be 11.950 ?), with sched- 
ule of 0230 -0315, 1040 -1115, 1230 -1345; 
the first three transmissions may be 
changed soon; studios are now being 
constructed at Mecca and when com- 
pleted, a high- frequency (FM) station 
October, 1950 

SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST! MANY ADDITIONS! 
Send stamped. self addressed envelope for List B. Add 25o for chart explaining AN nomenclature. 

R. E. 
GOODHEART 

3451/2 N. PALM DRIVE 

BEVERLY HILLS, 
. CALIF, 

'Premier" Values on PARTS and TUBES 
FILTER CONDENSERS 

Very best brands. Fresh stock 

450 Working Volts 
8-450 V ea. 29e 

10-450 V ea. 35e 
20-450 V . . . .. . ea. 47c 
30-450 V ea. 59c 
30-450 V w/ 

20-20-25 V ea. 35e 
10-10-450 V . ea. 52c 
20-20-450 V . . ea. 59c 
10-10-10-20- 

450V-150-25V.ea. 59c 
30-30-400 V- 

350 V ea. 47c 
30-30-25-400 V- 

25 V ea. 47e 

150 Working Volts 
8-150 V ea. 23c 
8-8-150 V ea. 23c 

10-150 V ea. 23c 
10-10-150 V . . . ea. 29c 
10-10-10-150 V ea. 35c 
15-150 V ea. 25c 
20-150 V . . . .. . ea. 30e 
30-150 V ea. 35c 
40-150 V ea. 35e 

15-15-150 V . . . . ea. 35c 
20-10-150 V . . ea. 35c 
20-20-150 V . . ea. 35c 
30-20-150 V .. ea. 47c 
30-30-150 V . . ea. 47e 
35-35-150 V . ea. 47c 
40-20-150 V . . , ea. 47c 
40-40-150 V . . . ea. 47c 
40-40-150 V 

20-25 V ea. 47e 
50-30-150 V . . ea. 47c 
20-16-16-350 V 

Sprague type ea. 47c 
25-25-150 V- 

200-10 V ea. 47e 
15-15-40-20- 

150 V-25 V ea. 35c 
20-20-150 V -25 V ea. 47c 
30-30-200-150 V- 

10 V ea. 47c 
20-16-16-150 V ea. 47c 

Cathode Condensers 
10 -25 V 
20 -20-25 V 19c 
20- 20 -20 -25 V ea. 
30 -50 V 
100-25 V 29c ea; 

World's Best Indoor TV Antenna 
A beautiful antenna which Is the ultimate In re- 
ception, highest signal gain, nothing to adjust. 
List price $12.00. Each $4.78 
TV Antennas: 

Hi -Low Conical with 8 -ft. mast $5.94 
World's Best Deluxe Conical with 

9 -ft. mast and heavy cast fittings 10.74 
HI -Low folded dipole array, 8 -ft. mast 8.34 
300 -ohm line $1.31 per 100 ft. $11.70 per 1000 
Ballast Tubes for AC -DC TV Sets ea. .60 
TV Discriminator Transformers ea. .83 
TV Screen Filters with suction 10" 

cups -best quality INDI- 12" VIDUALLY BOXED for 
highest re -sale value 16" 

1.40 
2.34 

3.06 

SPEAKERS Best Quality Alnico 
10 or more Price 

Each Each 

2,,/^r 3"r 4", 5' 114 126 

8" $2.94 $3.23 
10" 4.74 5.10 
12" 5.94 6.54 
SPECIAL -6" PM Speakers, big Alnico 5 magnet, 
In lots of 10, each $1.55 individual 1.67 

s PM 

VOLUME CONTROLS 
10 or more 

VERY BEST BRANDS Each j meg. or 1 meg. or 1/10 meg. with switch -long shaft 35c 
2 meg. for battery sets - 

switch, long shaft 35c 
meg., 1 meg., 1/10 meg. or 2 

meg., long shaft, less switch. 1 9C 
1000 ohm 19e 
5000 ohm 19e 

meg. with 6" shaft 59c 

Price 
Each 

42c 
42c 
23c 

23c 
23c 
71e 

SPECIAL- CONDENSER KITS 
Kit of 50 BY -PASS CONDENSERS 

$ p very best, assorted sizes 1.98 
SELENIUM RECTIFIERS 

5C Standard 100 mil. Ea 7 9 
20% deposit with order, balance COD. $1.00 handling charge for orders less than $5.00. All shipments FOB Chicago. Our parts and tubes 
are warranted to be 100% replacements for the prototypes in the listings above. Satisfaction Guaranteed. Illinois residents add 2% sales tax. 

10BP4 Television Picture TUBE $14.95 12LP4 19.95 16RP4 29.95 1STP4 29.95 

SPECIAL ON No. 47, 44 and 51 
100 PILOT LIGHTS $4.74 

BOX OF 10 59c 
PILOT LIGHTS--100 BULBS $5.88 Box of 10 bulbs 65e 

No. 40 No. 41 No. 46 

Ou'put Transformers REPLACEMENT 
For 50L6, 35L6, SOAS, 3SAS, 
117L7 47c ea. 

For 6V6, 6F6, 3Q5, 3Q4, 354, 
3V4, 41, 42, 6K6, 2A3, 45, 6L6 54e ea. 

UNIVERSAL OUTPUT TRANSFORMER SPECIAL 
Up to 12 watts to any speaker (while $1.1 they last) ea. 

BY -PASS CONDENSERS 
100 Condensers assorted 

in package 7.14 
.00111 6e 
.002 i 6e 
.005 6e 
.01 600 V. Sc 
.02 
.05 10e 
.1 11e 

8e 

.0005 

.00025 

.0005 
500 mmf 7c 
250 mmf 600 V. 
100 mmf MICA 

50 mmf 
BYPASS SPECIAL -SOLAR 

In lots of 25 or more ea. 11c 
.25 mfd. 600 V Less than 25 ea. 14e 

400 -VOLT BY -PASS CONDENSERS 
.05 mfd 
.2 mfd 
.25 mfd 
5 mfd 

ea. 7e 
ea. 7c 
ea. 12c 
ea. 18c 

BUFFER CONDENSERS 
.005 mfd. 1600 W V 
.008 mfd. 1600 WV ea. 180 
.01 mfd. 1600 WV 

VARIABLE CONDENSERS 
Two -gang for superhet or TRF ea. 83e 

S 
P 
E 
C 
I 
A 
L 
S 

Oscillator Coils for any 5 -tube AC- DC.... 23c 
Standard nt crystal $1.96 
NYLON 1J CARTRIDGE $2.59 

IF TRANSFORMERS 
Standard Replacement 
Regular size 455 Ke ea. 35e 
Midget 455 Kc ea. 47c 

OCTAL SOCKETS MOLDED 10 for 59e 
7 -PIN MINIATURE SOCKETS 10 for 59c 
9 -Pin Miniature Sockets 10 for 59c 
Loctal Sockets 10 for 59c 

PUSH -BACK WIRE 
100 -ft. rolls 

RED HOT VIBRATOR SPECIAL! 
Standard small size, 2%' in height (the 

popular small size), bright and shiny, $1 .29 
Stock up while they last, all 4 -prong each 

Universal Vibrators. 

47c ea. I 

6 -FT. LINE CORDS 
Good Rubber with Underwriters' Ap- 
lt f $1.50 10 ford' $2.03 pl for 

PREMIER RADIO_ TUBE COMPANY 
551 West Randolph St., Chicago 6, III. 

Phone: Andover 3 -1590 
"Your Tube Source Since 1926" 

POCKET RECORDER 

Conferences 
Reports, Dictation 

Inventory, Sales Talks 
2 -Way Phone 

Market Research 
While Riding, 

Walking, Sitting 

WALKIE RECORDALL 
Up to 4 hrs. of continuous unin- 
terrupted permanent recording at 
a total cost of only 2c per hr. 
Concealed candid recorder picks 
up at a radius of up to 60'. Per- 
manent play -back from same unit 
at no cost. Fully pat'd. 
Size 4 "x7 "x7" Weight 5% lbs. 

Dent. RN 

MILES REPRODUCER CO., INC. 
812 BROADWAY NEW YORK 3 N. Y. 

RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
Thorough training in all phases of radio and elec. 
tronics, pen to high school and junior college grad- 
uates. 

open 
established school d specializing in Radio 

training exclusively. Modern laboratories and 
courses. Enrollments limited. Approved veteran 
training. 
VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Ind. 
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Neta C6i7.'aa 

TELEVISION 

SIMPLIFIED 
By Milton S. Kiver 

Associate Instructor in Radio, U.S. Army Air Forces 

You'll be delighted with the way this 
newly revised handbook covers each 
and every subject -video I. F. amplifiers 
of the various types; the latest d. c. re- 
insertion circuits; power supplies in- 
cluding selenium rectifiers and pulse - 
type high -voltage systems; the saw -tooth, 
sine -wave, and pulse methods of achiev- 
ing automatic frequency control; and the 
new Intercarrier sound television sys- 
tem. Hundreds of illustrations, scores of 
fresh facts make this volume indis- 
pensable. 

BRIEF OUTLINE OF CONTENTS 

The Television Field; Ultra -high Fre. 
quency Waves and The Television An- 
tenna; Wide -band Tuning Circuits; 
Radio -frequency Amplifiers; The High - 
frequency Oscillator, Mixer and Im- 
mediate- frequency Amplifiers; Diode 
Detectors and Automatic Gain -control 

Circuits; Video Amplifiers; Direct Current Rein- 
sertion; Cathode -ray Tubes; Synchronizing- circuit 
Fundamentals; Deflecting Systems; Typical Televi- 
sion Receiver -Analysis and Alignment; Frequency 
Modulation; Intercarrier Television Sound System; 
Servicing Television Receivers; Color Television; 
Glossary of Television Terms. Plus Other New 
Chapters and Expanded Sections. 

/Veal Secanciedidiaa 
TELEVISION AND 

F -M RECEIVER 

SERVICING 
By Milton 5. Kiver 

No service man can afford to be without the wealth 
of up- to- the -minute information in the newly 
revised edition of this great handbook. 

Here are specific directions for installing television 
receivers, and for diagnosing, locating and repair- 
ing all F -M or television receivers. In addition, 
complete alignment and servicing instructions are 
giveli at each point of a logical step -by -step pro- 
cedure. These are summarized in separate chapters 
lone for television, one for F -M) so that ex- 
planations and instructions are fully coordinated. 

The student or service man familiar with present - 
day A -M receivers easily. understands every page of 
this book. Mathematics is kept to a minimum -just 
enough to enable the service man to compute prop- 
erly the lengths of transmission lines and antennas. 
The book is profusely illustrated with photographs 
and schematic diagrams. 

EXAMINE THESE BOOKS FREE 
Insure your future in the expanding tele- 
vision field. Get these great new editions 
today. Use coupon below to receive either 
or both books for 10 days FREE exam- 
ination. 

P -MAIL THIS COUPON - 
D. Van Nostrand Company, Inc. RTN -1050 
250 Fourth Avenue, New York 3. N. Y. 

Please send me a copy of: 
TELEVISION SIMPLIFIED (Price $6.50) 
TELEVISION AND F -M RECEIVER SERVICING 

(Price $3.25) 
Within 10 days I will either send you the purchase 
price (plus few cents postage) of the book or 

books I have checked above, or I will return them 
to you and owe nothing. 

1. 

Name 

Address 

City Zone... State 

Sameudturnl `hlege andt'refu dill aranteek age. re privi ge 9u ) 
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will be used to relay to the s.w. outlets 
at Djeddah. 

South Africa -SABC has now re- 
placed all BBC news relays with 
SABC news which is relayed from 
Johannesburg by land -line to other 
broadcasting centers. (Hannaford, 
South Africa) 

ZRB, 9.11, Pretoria, noted 0015 re- 
laying SABC news. (Bellington, N. Y.) 

Worris, N. Y., has converted these 
current SABC schedules for me -"A" 
Program is English; "B" program is 
Afrikaans; "C" Program is commer- 
cial ( "Springbok Radio" in English - 
Afrikaans). Schedule is 9.87, Johan- 
nesburg (A) 0315 -0715 (Sun. to 0840); 
9.523, Johannesburg (B) 0315 -0715; 
7.295, Johannesburg (C) 0100 -1000 
(Sun. to 1015); 7.255, Cape Town (B) 
0315 -0715, 0900 -1130 (Sun. 0315 -1130); 
5.88, Cape Town (B) 2345 -0130 (no 
sign -on Sat., Sun. signs on 0055), 1145- 
1605 (Sat. to 1645), carries "A" Pro- 
gram Wed. 1320 -1605; 4.895, Johannes- 
burg (B) 0900 -1350 (Sat. and Sun. from 
0725) ; 4.878 Pietermaritzburg (B) 
2345 -0130 (no sign -on Sat., Sun. signs 
on 0055), 0315 -0715, 0900 -1605 (Sat. 
0315 -1645, Sun. 0315 -1605) ; 4.80, Johan- 
nesburg (A) 0900 -1130 (Sat. from 0720, 
Sun. from 0850) ; 3.45, Johannesburg 
(B) 2345 -0130 (no sign -on Sat., Sun. 
signs on 0055), 1200 -1605 (Sat. to 
1645) ; 3.356, Johannesburg (C) 2345- 
0130 (no sign -on Sat., Sun. signs on 
0055), 1140 -1605 (Sat. to 1645). 

Surinam PZC, 15.405, Paramaribo, 
heard signing off 2107 with fine signal; 
programs chiefly music with announce- 
ments in Dutch; some days has English 
announcements also. (Neeley, Ore.) 

Sweden -Radio Sweden has replaced 
15.155 with 6.065 at 1300 -1700. (Skoog, 
Sweden) 

Syria -Radio Sweden reports Da- 
mascus now on 9.590 with news 1630; 
frequency not confirmed. 

Tahiti -Radio Tahiti, 12.080, sched- 
uled now 2300 -2345, noted at times 
with old USAF Network transcrip- 
tions (such as Fred Waring, Hit Pa- 
rade). (Russell, Calif.) 

Tangier -Nattugglan, Sweden, re- 
ports Radio International, 6.110, 1700- 
1730. 

Thailand -When this was compiled, 
Bangkok was noted with its 0500 -0630 
English program on 6.010 and 11.910; 
announces a 19 -m. outlet but this was 
not then audible in Melbourne . (San - 
derson, Hutchins, Australia) 

Trieste -AFS, Trieste, an American 
Army Station, is operating on 7.670 
at 0000 -1800; suffers QRM from Radio 
Sofia, Bulgaria, same channel; the 
American station also operates on 
m.w. 1511 kc. (Radio Sweden) 

Turkey -At the time this was com- 
piled, Radio Ankara had not yet put 
its new 100 kw. transmitter into reg- 
ular operation; however, tests some 
time ago over TAT, 9.515, and TAV, 
17.840, were reported to have been 
quite successful (with many reports 
from all parts of the world), and the 
new transmitter should be in regular 
use shortly. Radio Ankara recently 
announced in its Mailbag Program 

' 

MFR'S. CLOSEOUT! 
PORTABLE CASE 

Made to be a amplifier 
as a speaker 

system ,for. tdit ona case, P.A. 
system, for additional Speakers, 

L. etc. 
Sturdy wooden case rown), 

leath- 
er handle. 

leatherette (brown), leath- 
y er 

with 
Slightly soiled. 

Complete 
back 

pane bathe board and 
; aMl. ,1z1 half back panel (other half ount 

11 Ik for sufficient space to mount 
iy Y amplifier). Dimensions: 16" high; 13a/ ' 

depth 5l/s" depth ndtad- i 7%2" depth at bottom. Individ- 
ually pally eoxed! 
Complete for only.... , $D 1. .97 5 

3 -SPEED RECORD CHANGER 
Latest 1950 Model, Standard 
Brand, AC, Plays 331/2, 45 & 78 
R.P.M. records. Includes a 2 sty- 
lus cartridge, twist arm high- 
fidelity pick -up for standard and 
LP records. 
SWEDGAL'S Lower $39.95 Price Complete 

3 -SPEED PHONO MOTOR 
Standard Brand, AC, 110 V.. 60 
Cycle. 3- Speeds: 331/1 , 45 & 78 
R.P.M. Complete with turnta- 
ble. 
Only Complete $5.49 

SPEAKERS Magrets 
SWEDGAL'S Lower Prices 

ots of 

31/2" P.M. .68 oz.S 
Ea. 
.95 

5 Asst. 
$ .89 

4" P.M. .68 oz... 
4" P.M. i oz... .95 

1.05 
.89 
.99 

4" P.M. 1.47 oz.. 
4 "x6" P.M. 1 oz.. 

1.10 
1.59 

1.04 
1.49 

5" P.M. 68 oz... 
5" P.M. 1 oz 

.92 

.98 
.89 
.93 

5" P.M. 1.47 oz 
6" P.M. 1 oz. 

1.10 
1.40 

1.04 
1.32 

6" P.M. 1.47 oz 
10" P.M. 6.8 oz 

1.50 
3.69 

1.42 
3.59 

12" P.M. 4.64 oz. 4.59 4.25 
ELECTROLYTIC 

TUBULAR 
CONDENSERS 

Fresh stock! With 
mounting strap. 
CD Type EDL. 
20 x 20 -150 V. 
40 x 40 -150 V. 
50 x 30-150 V. 

ea. 39c 
Prices subject to 
change ithout 

notice. 
Minimum Order 
$5.00. 25% de- 
posit on C.O.D.'s. 
All prices F.O.B. 
N. Y., N. Y. 

WRITE TODAY 

VOLUME 
CONTROLS 

Standard 
Brands th switch & 
long shaft.. 

ohms 
00 15,0 

25,000 
50,000 

100,000 
250,000 
500,000 
500,000 
megohm egohm 

2 megohms 

ea. 39c 

POWER 
TRANSFORMER 

560 V., CT @ 50 
MA; filament volt- 
age 5V @ 2 amps. 

Only $1.95 

190 V. 

717 V. 

7 v. 

AUTOTRANS - 
FORMER 117 V. AC 
Can also be hooked 
up to deliver sec - 

4.5V (Op n CirOcuit 
ratings). 

ea. 0. 9 O 0 7 
OUTPUT 

3 
Q5ANSFORME 

S 
6V6 ea. 48e 
50L6 a. 44c 
6V6 P.P ea. 59c 
50L6 P.P ea. 49e 
6V6 P.P. 15 Watts. 
Sec. Taps 4, 8, 15, 
250 & 500 ohms. 
Fully Shielded. 

ea. $1.49 
PAPER TUBULAR 

CONDENSERS 
mfd. Volts Ea. 
.25 @ 200 4c 
.01 200 4c 
.015 @ 400 5e 
.02 @ 400 5c 
.01 @ 400 5c 

MICAS 
200 MMF /.00002 
Mfd. 500 V. size: 
1/2"x1/2". 

ea. 6 0 

FOR ADDITIONAL LISTINGS 

SWEDGAL RADIO, INC. 
t. N-7 96 Warren Street 

CODepttl 7 6753 
New York 7, N. Y. 

IID-VHHTHGE 
Take advantage of the 

world's biggest Classified 

Ad opportunity -Your ad 

in RADIO & TELEVISION 

NEWS Classified Section 

will get more action - 
more inquiries - quicker, 

and at less cost than in any 

other magazine. Monthly 

net paid circulation over 

200,000. 

RADIO and TELEVISION 
Over 30 years N.E. Radio Training Cenfer. 

Train for all types FCC operators' licenses. 

Also Radio and Television servicing. FM- 

AM broadcasting transmitters at school. 

Send for Catalog M. 

MASS. RADIO SCHOOL 
271 Huntington Avenue Boston 15, Massachusetts 

Lie. by Comm. Mass. Dept. Educ. 

RADIO 8- TELEVISION NEWS 
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(Sundays 1530 -1600, TAQ, 15.195) that 
when the new high -powered station 
comes into operation, services will be 
greatly expanded, with new beams for 
listeners abroad. 

Uruguay -Radio El Espectador, 
11.835, Montevideo, heard signing off 
2204, fine level; announces CXA14 and 
CXA19; uses 3 -note chime. (Neeley, 
Ore.) 

USA -AAH of the Alaskan Com- 
munications System, Seattle, Washing- 
ton, heard in Pa. loud and clear on 
announced 14.8675; also announced 
10.72; noted some evenings (EST). 
(Hankins) 

USI- Menado, Celebes, noted on 9.84 
(listed 9.72) to 0930 sign -off; some- 
times has strong teletype QRM. (Nee - 
ley, Ore.) Also heard in Texas, morn- 
ings, by Stark. 

Cushen, N. Z., airmails me he hears 
Medium, 4.160, to after 1030 and that 
sign -off "appears" to be 1100; mainly 
native music, relays news in Indone- 
sian from a network 0930; Kediri, 
3.510, heard to 1000; Kotaradja, Su- 
matra, 8.910, noted 0930; YDG, 3.332, 
Surakarta, noted signing off 1030. 

Here are current schedules for Dja- 
karta Radio, as received airmail from 
Thomas, New Zealand- 0600 -0700, 
English, YDC, 15.150, to Australia -New 
Zealand, YDB2, 4.910, to Malaya; 0700- 
0800, Chinese, YDC, 15.150, to China, 
YDB2, 4.910, regional; 0800 -0900, Ara- 
bic, YDC, 15.150, to Indonesia, YDB2, 
4.910, to Malaya; 0900 -1000, Hindu - 
Urdu, YDC, 15.150, to India -Pakistan, 
YDB2, 4.910, regional; 1000 -1100, Eng- 
lish, YDC, 15.150, to India- Pakistan- 
Burma, YDE, 11.770, to West Coast 
USA -South Africa; 0930 -1030, Indo- 
nesian, YDF, 6.045, to South East 
Africa; 1100 -1200, Arabic, YDF2, 
11.785, to Middle East, YDC, 15.150, to 
Near East; 1200 -1300, French, YDF2, 
11.785, to Near and Middle East -Eu- 
rope; 1300 -1400, Dutch, YDF2, 11.785, 
to Europe -New Zealand; 1400 -1500, 
English, YDF2, 11.785, to Europe -New 
Zealand, and 1030 -1130, French, YDB3, 
7.270, to Indo- China, and YDB2, 4.910, 
regional. 

USSR -Moscow's "claimed" 11.820 
channel, used to North America eve- 
nings and mornings, has been meas- 
ured 11.82491 at 1820 sign -on. (Oskay, 
N. J.) A Soviet transmitter noted on 
15.440 signing on 1200 in German or 
Yiddish. (Leary, Ind.) Radio Sweden 
says Alma Ata now operates on 9.340 
and 9.300; audible in Sweden 0700- 
1100. 

Vatican -HVJ, 15.095, noted 1315 
with English. (Leary, Ind.) 

A letter received by Hartle, Pa., 
from Vatican Radio states- "Regard- 
ing the new transmitter donated to 
His Holiness, it will be at least sev- 
eral months before we can put it into 
operation, the reason being that many 
building changes are necessitated by 
the new installation. However, when 
put into effect it will definitely make 
reception of Vatican broadcasts in the 
States available on a much wider scale 
than at present." This indicates that 
the new transmitter -reported to be 
October, 1950 

each year at Indianapolis, 

behind the roar of racing engines, a second and often ignored drama is unfolding - the battle 
of the drawing board and machine shop, birthplace of countless contributions to safer, more 
enjoyable motoring for all. 

Thomas, too, maintains its own electronic research laboratory and proving ground as an 

integral part of its development program. Life tests, experiments and research tprojects of all 
types carried on here ore uncovering better materials, better methods, more efficient production 
procedures for the constant improvement of the Thomas product. 

This is your assurance of the continued superiority of 
Thomas Television picture tubes - there are no finer; 

118 Ninth Street Passaic, New Jersey 

RADIO a n d TELEVISION 
Thorough Training in All 

Technical Phases 
APPROVED FOR VETERANS 

WEEKLY RATES DAYS -EVENINGS 
FREE PLACEMENT SERVICE FOR 

GRADUATES 
For Free Catalog write Dept. RN -60 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of America 

350 West 4th St.. New York 14. N. Y. 

YOUR TELEVISION DOLLAR 
Get the most for your TV dollar . complete 
non- technical explanations on distant programs, 
picture interferences, lightning protection, service 
contracts, indoor and outdoor antenna . . sum- 
mary for the TV buyer and illustrated with 
photos, charts and diagrams in 54 pages. 

SEND $1 to ... TV BOOK 
Box 314, G.P.O., Brooklyn 1, N. Y. 

See Radio -Television News, page 94, Aug. issue 

COMPLETE 
III OUTFIT 

Ill "4 
III 

.._ 

Amazing results in sales, inquiries and con- 
tacts ... saves time and money . .. very easy 
to use GEM STENCIL DUPLICATOR is 
ideal for Adverrising, Announcements, Notices, 

No Labels, Fonns, Price Lists- hundreds of uses for 
every type of business and organization. 
Comes complete with all supplies, instructions 
and 60 -page Book of Ideas. 
FREE TRIAL OFFER: Try it before you 
buy it! Write and a GEM OUTFIT will be 
sent you postpaid. After 10 days, send only 
$7.50 or return the GEM, no questions asked. 
The GEM must sell itself; you be the judge. 
BOND EQUIPMENT CO. Dept. 111 

6633 Enright St. Louis 5, Mo. 
SEND NO MONEY FREE TRIAL OFFER 
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ACORN .- :- .:.-.r 
on 

6L6 HIGH FIDELITY 
Output Transformer 
50 -18000 cps-1-2 db 
9000 ohms plate to 
plate fixed bias, 8$495 
ohms v.c. } 

TV FLYBACK TRANSFORMERS 
13.5 kv for voltage 10 kv for 10'r or doubler be. 

$395 1 2" tube $195 
211T5 

tube. 
211T1 

TV FOCUS COIL 
470 ohm DC for 121/2 ", 16" and 19" $229 
tubes ea 

MIDGET IF TRANSFORMERS 
23 me FM 21.9 me TV sound 
10.7 me FM 24.5 me video 59... 4.5 me FM 456 kc broadcast 
456 kc broadcast -iron core 69c .- KENYON 

FILTER CHOKE 
i 

T -177 12hy, 500 ma, 95 
l ohms, DC resist- 

995 ' 
once, cased gray $`u/ 

i' --- finish 

THORDARSON "C. H. T." CASED 
FILAMENT TRANSFORMER 

Pri. 105 -115 v. 50 to 60 cy. Sec. 6.3 v. c.t. 
@ 5 amps. No. T- 11F60. Excep- $249 

tional Value! (r 

TRANSFORMER -LOW VOLTAGE 
Pri. 105 -115 v. 50 -60 cy. Sec. 24 v. 
@ 2 amps. Channel mount. Made by 149 

Ferranti ea. 

FILAMENT TRANSFORMER 
Pri. 105 -115 v. 50 -60 cy. Sec. 6.3 v. 
@ 1.2 amps. Channel mount. A won- Q14eD. 
derful buy! V 

SOUND POWERED RECEIVER 
AND /OR TRANSMITTER 

Impedance 900 ohms. A pair can be used as 
either a receiver or transmitter for $995 
2 -way communication per pair 

* BEST BUYS IN SPEAKERS * 
G. E. 8" SPEAKER S -810D 

.7 ; With Aluminum Foil Base 
Voice Coil 

6.8 oz. Alnico V magnet. 3.2 
ohms. 1" v.c. 12 w output. 
Excellent frequency 

{329 range. List $12- 
T our price 

8" ROLA DYNAMIC 
700 ohm field. 8 ohm v.c. 10 $ßf97 
watt with output transformer... G 

10" QUAM- NICHOLS- 
Extended Range 

Alnico V, 6.8 oz. magnet. 13 w output, 
3.2 ohm v.c. List $14. OUR $439 PRICE 

ASTATIC CRYSTAL DESK MIKE 
Excellent for recording, paging, $595 
and P.A. Complete with base 

OIL CONDENSERS 
Standard 

Mfd Volts D.C. Each 
16.... 400....$1.49 
4 600.... .69 
5 600.... .79 
6 600... .84 
7 600.... .89 
8 600.... 2.39 
10 600.... 1.95 
2 1000... .79 
10 330ÁC/ 1.49 

1000vDC 
10 1000vDC 2.79 
12 330AC/ 1.69 

1000vDC 

Brands 
Mfd Volts D.C. Each 
8 + 1..1000...$1.99 
.5 2000... 1.29 
i 2000... 1.44 
.25 3000... 1.89 
.5 3000... 2.29 
1 3000... 2.89 
1.5 .. 4000... 1.95 
.25 4000... 2.39 
.5 5000... 3.39 
.25 6000... 3.49 
.1 7500... 1.95 
.03 10,000. 6.95 

TERMS: 20 cash with order. Balance C.O.D. All 
Ñoces 

F.O.B. ou$r2 warehouse in New York City. 

Phone Worth 4 -3270 

ACORN ELECTRONICS CORP. 
76 Vesey St., Dept. N -10, New York 7, N. Y. 
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100 kw. and a gift to the Pope from 
Dutch Catholics -will operate in the 
s.w. bands although European sources 
reported earlier it was for either l.w. 
or m.w. transmissions. I hope to have 
further information direct from the 
Vatican soon. 

Venezuela -YVOG, 3.310, Trujillo, 1 
kw., has BBC news in Spanish daily 
2100, probably transcribed. (Cox, 
Dela.) 

Yugoslavia -Radio Belgrade, 9.505, 
has changed schedule; noted now with 
news 0045 -0100 when signs off air; an- 
nounces next English broadcast for 
1115 (probably over 6.100V). (Belling - 
ton, N. Y., and Pearce, England) 

* * * 

Last Minute Tips 
Skoog, Sweden, flashes that the two 

new high -powered short -wave trans- 
mitters of Radio Sweden will be ready 
for testing within a few months. 

Neeley, Ore., flashes to me that the 
Papeete, Tahiti, transmitter on 6.980 
is Radio Club de Oceanien (which at 
least formerly had call FO8AA) ; at 
2300 sign -on, Radio Tahiti announces 
in French that the 12.080 outlet is 
Radio Electrique while 6.980 is "Emit - 
teur de Radio Club de Oceanien." He 
also reports the "Voice of Viet Nam," 
Indo- China, on 9.620, with English now 
0830 -0930; has Indo -China news 0845, 
editorials 0900, world news 0915; these 
periods are 5 to 10 minutes in dura- 
tion and programs are filled in with 
popular music; 7.265 parallels; at 0930 
gives Saigon Time as 2230. 

Tel Aviv, Israel, is back on 9.0108 
with news 1600; sign -off varies 1630- 
1645. (Bellington, N. Y.) I recently 
noted the Home Service opening on 
approximately 9.615 on a Sunday 0000. 

"Unknown" Arabic -speakers heard 
on 11.75 and 11.95 by Bellington, N. Y., 
and myself (here in West Virginia), 
news in Arabic 2320, are believed to 
be Djeddah, Saudi -Arabia, on new 
schedule; opens 2300 but sign -off var- 
ies around 2350. 

Radio Sweden has a "vague" report 
of a new Norwegian station at Vadsoe 
on 7.010, 20 kw.; no other details 
listed. 

Radio New Zealand has brought 
some new calls and channels into use. 
New schedule is 1300 -1545, ZL8, 9.620, 
ZL3, 11.780; 1600 -0145, ZL10, 15.220, 
and Z14, 15.280; 0200 -0630, ZL8, 9.620, 
ZL3, 11.780. (Cushen, N. Z., via Radio 
Australia) 

Hutchins, Australia, reports Viet 
Nam, Indo- China, on 6.190 with news 
0545. 

An English- speaking station noted 
on 9.490 at 1425 and signing off 1500 
with "God Save the King "; may be 
Salisbury, Southern Rhodesia; note 
Salisbury on 3.320 signing off same 
time. (Pearce, England) If the 9.490 
one isn't Salisbury, may be Lagos, 
Nigeria, also reported this channel. 

Airmail flashes from Sanderson, 
Australia, include BCAF, 8.996, Tai- 
wan, noted 0545, fair signal, Chinese 
news, and BED2 -4, 7.151, noted 0530 
with news; Kuala Lumpur, 6.025, Ma- 
laya, noted 0830, and Radio Malaya, 

BUY DIRECT S AV E 
I I 

5152s5 
From Factory 
New 1951 Improved 

630 Chassis pens $S.so Fea. Lic. Under RCA Pat. Excise Tax (Less ciT) 
Complete with 

New Electro -Scope Magic Eye Tuning Indicator -for 
circuits. 

perfect synchronization of video and audio trap 
Completely wired and aligned by expert technicians. 
Newly developed keyed automatic gain control. 
Voltage doubler. 
Latest type Standard Coll tuner for high sensi- 
tivity, UHF adaptation, and built -in booster ac- 
tion. 
Not 21 -not 30-BUT THE FULL 32 -TUBE 
CIRCUIT. 

19" -630 Chassis -$157.95 plus $1.90 Fed. Excise 
Tax. (Less CRT) 

All glass 16" C -R Tubes $38.90 
All glass 19" C-R Tubes $67.50 
No extra charge for rectangular or black tube 

Regular RMA guarantee on all tubes and chassis 
Beautiful cabinets for above -available 

Terms: $25.00 deposit on all orders-Balance C.O.D. 
F.O.B.-N. Y. Factory 

Prices subject to change without notice 
IMMEDIATE DELIVERY Visit our showrooms 

AD-RITZ MFG. CORP. 
158 Grand Street 231 Centre Street 
New 

WO 4 -6763 Phone WO 2-5962 
York, N. Y. New York, N. Y. 

HERE IS A TERRIFIC VALUE! 
3 TUBE PHONO 

AMPLIFIER 
Designed for use with 
all types of records - 
21/2 watt output -com- 
pletely wired and with 
full range tone 
Control ..ONLY 4. Hia 

if 

SET OF TUBES FOR ABOVE $1.45 
50L6 output trans. for above .39 
4" PM Speaker .99 
5" PM Speaker 1.15 
6" PM Speaker 1.55 
12,' PM Speaker 4.95 
Hi -Volt Phono Pickup with Hardware 1.95 
Med. Volt Phono Pickup & Hardware 1.69 
Hi -Volt Phono Crystal 1.79 
Med. Volt Phono Crystal 1.59 
'78 RPM Phono Motors & Turntable 2.49 
331/3 RPM Phono Motors de TT 3.89 
3 Speed Phono Motors & TT (331/2, 45, '78 

4.95 
3 Speed Pickup with Hardware 5.25 

We Carry a Complete Line of Receiving Tubes, Re- 
sistors, Condensers, TV Parts and Radio Parts .. . 
Write Dept. RNIO for free descriptive literature. All 
prices F.O.B. New York. 25% deposit required on 

all orders. Minimum order $5.00. 

THE ROSE COMPANY 98 Park Place 
New York 7, N. Y. (Corner Greenwich St.) 

, \ 
EVERY 
RADIOM N 

Can Use These 

SERVICE HINTS! 
Valuable Manual Yours -FREE! 

Every page of "How to Sim - 
Slifye R a d i o Repairs" is 
packed with on -the- bench, 
practical ' a e a s . Contain - 
ne' hotos, charts, diagrams- 
no fluff-no vague theory. In 
plain every-day language it 
gives you serviss sugges- 
tions -new servicing ideas. 
You'll use and benefit from 
the experience of experts. 
Partial list of contents: How 
to Localize Trouble; How to 
Service Amplifiers; How to 
Test for H 
Test Audio Circuits; How 

ow 

Test Speakers; How to Find 
Faults in Oscillators; How 
to Test Radio Parts -and it's 
all yours -FREE! No obli- 
gation. 

SEND COUPON OR PENNY 
POSTCARD FOR YOUR 

FREE COPY TODAY! 

FEILER ENGINEERING CO., Dept. 10H5 
1601 S. Federal St., Chicago 16, Illinois 

Please RUSH my FREE copy of "How to 
Radio Repairs." 
Name 

Address 

City 

Simplify 
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7.200, Singapore, noted 0630 with news, 
then stock exchange reports; Radio 
Hue, 7.205, Indo- China, 0600 with news 
in Vietamese; DYB2, 4.98, Philippines, 
0545 with music; new DHY4, 6.055, 
heard 0540 in English. 

* * * 

Press Time Fleshes 
From Brazil, Serrano airmails this 

data -Radio Record, Sao Paulo, is 
now transmitting on 6.055 afternoons 
and evenings (EST), sometimes in 
parallel with 9.605; still testing. PRN9, 
9.29, Rio de Janeiro, now begins trans- 
missions at 1730 (Sunday 1800) with 
the news program of "Agencia Na- 
cional" (in Portuguese). Radio Na- 
cional, also Rio, currently operates 
0400 -0450, PRL8, 11.72; 0455 -1135; 
PRL7, 9.72; 1138 -1515, PRL9, 6.147; 
1530 -2305, PRL7, 9.72; Saturday and 
Sunday 0400 -0450, PRL8, 11.72, and 
0455 -2305, PRL7, 9.72. A new s.w. 
transmitter of 50 kw. will be bought 
from RCA to give Radio Nacional bet- 
ter coverage of all Brazil. Then s.w. 
sessions will be carried simultaneously 
on two channels. PRL7, 9.72, soon may 
change to 9.505 to avoid QRM from 
Moscow. There are no plans at pres- 
ent to put in use the 16 -m. (17.85) 
outlet. A letter from "Difusoras del 
Uruguay," 18 de Julio 1393, Monte- 
video, Uruguay, confirms reception of 
the tropical band station CXW, 3.24, 
1. kw., horizontal half -wave antenna 
beamed N -S; relays "Cadena Uruguaya 
de Radiodifusion" at 1815 -1945. 

The "unknown" widely heard in the 
East on approximately 15.020 as early 
as 0600 and to 1530 closedown has 
been identified definitely as Lisbon, 
Portugal. Afternoons is in dual with 
the 11.04 channel and has news in 
Portuguese 1515 -1530. (Bellington, 
N. Y., Ferguson, N. C.) 

Despite persistent reports that 
XEWW, Mexico City, had shifted fre- 
quency, at the time this was compiled 
it was measured on exactly 9.500. 
(Oskay, N. J.) 

Radio Dakar, 11.896, 15.341, defi- 
nitely has English news (by woman) 
daily except Sunday 1400. (Pearce, 
England; Ferguson, N. C.; Bellington, 
N. Y.) 

OZU, 7.26, Copenhagen, Denmark, 
has added a transmission directed to 
the Faroe Isles 0830 -0850. (Patrick, 
England) 

Students in Oslo, Norway, will op- 
erate a stat on similar to the "merry" 
Ukesenderen NTH in Trondheim this 
autumn; probably will be testing by 
now around 1700 -1730 on 6.185, 9.540. 
(Radio Sweden) 

Radio Sweden explains Rome is op- 
erating over a new station on 6.010, 
9.630, 11.905, 15.315, 17.770, 17.805, as 
well as over the old Busto Arsizio out- 
lets on 11.810, 15.120. 

Tel Aviv, Israel, is definitely on 
9.018.8 now and has English daily 
1600 -1645. Wants reception reports 
from the U. S. (Fargo, Ga.) 

Radio Noumea, FK8AA, New Cale- 
donia, heard signing off 0530 on meas- 
ured 6.038.4. (Oskay, N. J.) 

Far Eastern Network, 9.605, Tokyo, 
October, 1950 

good in California around 0300; signs 
off 0330. (Winch) 

"Radio Nacional," 15.450, Bogota, 
Colombia, seems to be a new outlet; 
heard by Ferguson, N. C., at 2130 with 
news in Spanish; noted by Bellington, 
N. Y., signing off 2330. 

Sao Tome, 17.677, noted on a Sun- 
day recently at 0700 -0802 when signed 
with "A Portuguesa." (Ferguson, N. 
C.) Sent schedule of 1430 -1600 daily 
on 4.807.5 and each Thursday and 
Sunday 0700 -0800 on 18.677.5. (DeMyer, 
Mich.) 

Djeddah, 11.75, 11.95, Saudi- Arabia, 
still heard from 2300 sign -on to 2330 
to 2350 (sign -off varies) ; Arabic news 
2320. (Bellington, N. Y.) 

"Brazil Calling" is heard nightly 

now at 2005 -2030 over ZYK3, 9.565, 
Recife, Brazil. (Bellington, N. Y.) 

Damascus, Syria, is using Arabic, 
English, French, and Turkish on 6.000, 
9.550, 12.000 on Fridays 2345 -0300, 
0400 -0800, 1100 -1700; Sunday 2345- 
0300, 0430 -0800, 1100 -1700; other days 
2345 -0100, 0600 -0800, 1100 -1700; Eng- 
lish is 0600 and 1630. Radio Algiers 
radiates in French 1330 -1800 on 9.570; 
has two new s.w. transmitters (25 kw.) 
under construction. (Radio Sweden) 

* * * 

Acknowledgements 
Thanks for the FB reports; as the 

winter DX season gets under way, I'll 
be expecting many more -to 948 Stew - 
artstown Road, Morgantown, West Vir- 
ginia, USA. KRB. 

New RCA 15" Duo -Cone Speaker 
High Fidelity Speaker with "Built -In Crossover" for Tv, 

Station and Studio Monitor, Hi -Fi Applications. 

No Crossover Network Needed. 

CHECK THESE FEATURES - 
1. Requires no cross -over network. 
2. Uniform directivity pattern. 
3. Minimum cross -over interference. 
4. Designed for either rim or flange 

mounting. 
5. Wide -angle radiation over entire fre- 

quency range. 
6. Low non -linear distortion. 
7. Sound pressure radiates from one 

plane. 

DATA 
Power -Handling Capability 25 watts 
Input Impedence 16 ohms 
"Low Frequency" Voice -Coil Diam 2 inches 
"High Frequency" Voice -Coil Diam 3/a inch 
Magnet Weight 2 lbs. 
Speaker Weight 15 lbs. 
Frequency Response 40 cps to 12,000 cps 
Speaker Resonance (with baffle) 40.55 cps 
Total Angle of Directivity 60 degrees 

Prices Shown are net and F.O.B. New York 

Duo -Cone Design 
High Sensitivity at High Power 
Levels 
Wide Frequency Response -40 
cps to 12,000 cps. 
25 -Watt Power -Handling 
Capability 
2-lb Alnico V Magnet 

DUO -CONE SPEAKER RESPONSE 

PROVIDES EXTRA LISTENING PLEASURE 

Utilizing the unique magnetic structure and Duo - 
Cone arrangement developed by RCA, the 515S2 
has two voice coils, each driving one of the duo - 
cones. Over the range of cross -over frequencies, 
which is centered around 2000 cps, the duo -cones 
vibrate as a single cone; thus, the speaker avoids 
the usual annoying "cross- over" interference. As a 
result, the conventional elaborate cross -over elec- 
trical network is not needed, in fact, only an 
isolating capacitor is required to prevent the high - 
frequency voice -coil from receiving too much low - 
frequency energy. 

The directivity pattern covers a total angle of 60 
degrees and is approximately uniform over the 
frequency range. The magnetic structure contains 
a bridge network to supply equal flux density to the 
air gap for each voice coil, from a two -pound 
magnet made of Alnico V material. 

The 515S2 is designed for flange -mounting in 
order that the large -cone section can be positioned 
with its front edge flush with the front of the baffle. 
This arrangement provides the highest operating 
efficiency. The baffle should be part of an enclosure 
made of 3/4 -inch plywood lined with one -inch thick- 
ness of sound- absorbent material. The enclosure 
should have a volume of 5 to 10 cubic feet with a 
port -hole opening of 30 to 100 square inches placed 
below the speaker mounting hole. The 515S2 is 
also designed for rim mounting according to RMA 
Standards and, therefore, can be used as a direct 
replacement for existing 15 -inch rim -mounted 
speakers. 

Shpg. Wt. 20 lbs. Harvey Net Price $4950 
Telephone: -AVM Luxemburg 2 -1500 

103 West 43rd St., New York 18, N. Y. 
!D%O//; ///;, y%// %//, % ; í 
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ELECTRONICS TECHNICIANS 
FOR 

RADAR, COMMUNICATIONS, TELEVISION RECEIVERS 
Needed By 

RCA SERVICE COMPANY, INC. 

A Radio Corporation of America Subsidiary 
For U. S. and Overseas 

REQUIREMENTS: 

Good Character 

Training in Installation or Maintenance 
of Radar, Communications or Television 

Give Full Details of Practical Experience 
Qualified candidates will be interviewed 
Promptly. 

COMPENSATION: 
Up to $7,000.00 a year to start For Overseas 
Assignment With Periodic Review of Base Salary 
Thereafter Made up of- 

Base Salary 
Overseas Bonus 
Actual Living and other Expenses 
Accident, Hospitalization, and Life Insurance 
Vacation and Holiday Pay 

Qualified technicians seeking connection with leading company having permanent program for 
installation and service of military equipment, AM, FM, TV transmitters and receivers, and electronic 
devices, such as electron microscopes, mobile and microwave communications, theatre TV, write 
full history to: 

RCA SERVICE COMPANY, INC. 
CAMDEN 2, NEW JERSEY 

RADAR, COMMUNICATIONS 

AND 

SONAR TECHNICIANS 

W- A- N -T -E -D 

For Overseas Assignments 

Technical Qualifications: 
1. At least 3 years practical ex- 

perience in installation and 
maintenance. 

2. Navy veterans ETM 1/c or higher. 

3. Army veterans TECH /SGT or 
higher. 

Personal Qualifications: 
1. Age, over 22 -must pass physi- 

cal examination. 

2. Ability to assume responsibility. 

3. Must stand thorough character 
investigation. 

4. Willing to go overseas for 1 

year. 

Base pay, Bonus, Living Allowance, Vacation 
add -up to $7,000.00 per year. Permanent 
connection with company possible. 

Apply by Writing to 

D -4, P.O. Box 3575, 
Philadelphia 22, Pa. 

Men qualified in RADAR, COMMUNICATIONS 
or SONAR give complete history. Interview 
will be arranged for successful applicants. 
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VIDEO -VEND 
COIN OPERATED TELEVISION 
Get in on the ground floor of this 
SENSATIONAL, PROFITABLE busi- 
ness. For small investment we can 
show you large returns. Requires 
only a few hours a week. Write - 

Coin Radio & Television Corp. 
190A Duane St. Dept. R New York City 

GET THE LATEST IN 

RADIO aTEIEVISION 
New 7- Volume Set 

APPLIED PRACTICAL 

RADIO -TELEVISION 
with Television Servicing 

MAKE MORE MONEY 
Servicing the Tough 
Radio -Television Jobs 

This new, 7- volume et 
gives you solid king knowledge of Radio and 
Television. Very latest on 
Television Servicing. UHF 
and Color TV. Everything 
from fundamentals to newest in FM, 
TV, Electronics, etc. Clear, practical. 
Tells you how to construct. install, service. Short -cut trou- 
ble- shooting methods. Handy n the job" Radioman's 
Handbook included. More than 2500 pages, 1200 illustra- 
tions, charts, diagrams. 

FREE TRIAL OFFER: Examine these great. pay - 
raising books for 7 days 

at our expense. Just mail coupon below. 

FREE RADIO -TELEVISION 
DIAGRAMS BOOK 

Act at once 
e 

and get new honk of 150 Radio- 
Television Diagra s Explained" FREE for 
asking to see the 7 -Book Set. You owe noth- 
ing if you send the set back at our expense 
in 7 days. If you keep the set, pay my $3 in 
7 days and $3 a month nth until S23.50, plus 

postage is paid. Or $22 cash now. Either way, Diagrams 
book is yours. Send coupon TODAY! It's just a request to 
see Set and get Diagrams book Free. Act novel 

GOOD FOR FREE TRIAL end FREE BOOR! 
Educational Book Publishing Division 
COYNE ELECTRICAL fi RADIO SCHOOL 
500 S. Paulina St.. Dept. AO -T3, Chicago 12, III. 
Rush 7- Volume 'Applied Practical Radio -Television," 
postpaid. for 7 days' FREE Trial per your offer. in- 
clude FREE Book of 150 Radio -Television Diagrams. 
Name Age 
Address 

Town State 

Feedback Amplifier 
(Continued from page 68) 

The curvature of the leading edge is 
an indication of poorer high frequency 
characteristics. The amplifier's re- 
sponse without feedback may also be 
seen in Fig. 8C. The small oscillations 
on the top of the square wave pattern 
are due to the shock excitation and 
are quite normal. They are of small 
amplitude and very high frequency, 
and have no effect on the amplifier 
performance in the audio range. 

In making square wave tests it is 
essential that a wide range oscillo- 
scope be used, since otherwise the 
waveform seen on the screen will be 
completely different from that enter- 
ing the oscilloscope. Ordinary oscillo- 
scopes are generally quite unsatisfac- 
tory for this purpose, since the 
required flat frequency range is at 
least from 10 cycles to 2 megacycles. 

The low frequency square wave re- 
sponse is shown in Figs. 8D and E. The 
extremely slight tilt in the top of the 
wave is indicative of the large pri- 
mary inductance (150 -200 henrys) and 
small phase shift (12 windings inter- 
leaved) of the transformer. 

The amplifier described was designed 
to be a power -amplifier unit of such 
optimum characteristics that improve- 
ments in other components in a com- 
plete system would never make the 
main amplifier the weak link in the 
chain. Consequently, there have been 
no provisions for control functions or 
frequency compensating equipment, 
since these could be more readily 
changed if they were physically sepa- 
rate from the main amplifier. 

In order to make a complete unit 

Fig. 10. Diagram of a commercial equalizer - 
amplifier for a variable reluctance pickup. 

I 

JO 6 

R1- 18.000 ohm 1/2 se. res. 
R.,- 150,000 ohm, 1/2 w. res. 
R3 -680 ohm, 1/2 w. res. 
R0- 50,000 ohm, 1 w. res. R,- 30,000 ohm, I w. res. 
Ra -10 megohm, 1/2 w. res. R- 68,000 ohm, 1/2 w. res. 
R4- 47,000 ohm, 2 w. res. 
C1 -.02 pfd., 200 v. cond. 
C -20 pfd., 450 v. elec. cond. 
Cs-.04 pfd., 200 v. cond. 
C4 -.02 pfd., 400 v. cond. 

pfd.. 400 v. cond. 
Li -Audio choke, 5 hy. @ 

HQA -15) 
T1 -Input trans. Pri. 50, 125/150, 200/250, 

333, 500/600 ohms, Sec. 50,000 ohms 
(UTC A -11) (The UTC A -10 may also be 
used 

V, -12ÁY7 tube 

13 ma. (UTC 
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for highest -quality home listening, the 
following auxiliary equipment is de- 
sirable: 1. Volume Control, 2. Bass 
and treble equalization, 3. Reluctance - 
type pickup compensation. 

The first control is readily achieved 
merely by making a 500,000 ohm 
potentiometer. This is the only con- 
trol which can be added to the body of 
the amplifier. Any additional tone 
controls or equalizing circuits must be 
placed before the amplifier, since if 
inserted internally, they would upset 
the feedback loop. 

An excellent circuit giving up to 15 
db. boost or cut at either end of the 
spectrum is shown in Fig. 7. When this 
circuit is used before the amplifier, 
the volume control should be R1 of the 
equalizer, in order to prevent overload 
of that circuit. 

Fig. 10 shows a professional type 
equalizer -amplifier for the variable 
reluctance type pickup. This provides 
not only more accurate low frequency 
compensation, but also a slight high 
frequency roll -off to compensate for 
recording pre- emphasis. 

Because it combines the desirable 
features of fidelity, simplicity, and 
economy, this amplifier is unusually 
attractive to the home builder. With 
this amplifier in his possession, the 
high fidelity enthusiast may be confi- 
dent that he has a sound design that 
cannot be rendered obsolete by im- 
provements in program material 
quality. 30 

TV IN BRAZIL 
ON July 30 the Tupi television station 

at Rio de Janeiro, Brazil, trans- 
mitted the first of an announced series 
of four experimental public telecasts. 

The show was broadcast from the 
studio of Radio Tamoio and viewed 
through receivers placed in the studio 
of Radio Tupi and at the entrances of 
the buildings housing the respective 
stations. The first broadcast was re- 
ported to be very successful and was 
enthusiastically received both by the 
studio audiences and the large crowds 
which gathered in the street. 

Regular telecasting was scheduled to 
begin within thirty days of the original 
program, according to the U. S. Em- 
bassy report from Rio. 30 

IT. 
.4111,...1r, 

it gives better results than my outside 
antenna!" 

October, 1950 

H1111 N.11.\ 
RADIO & TELEVISION CORP. 

* RCA for Top Quality Equipment! 
* HUDSON for Best Value- Dependable Service! 

Our New Giant Store and Warehouse -3 Great Floors- features a Complete Line of RCA Equipment . . . 
Tubes, Batteries, Test Equipment and Parts .. for Immediate Delivery or Shipment to All Parts of the World! 

RCA WV -97A SENIOR VOLTOHMYST' 
The WV -97A has a range of usefulness far beyond any other instrument In the 
field! Its quality, dependability, and accuracy make it ideal for TV in design 
laboratory, factory, and service shop. The Senior VoltOhmyst measures de volt- 
ages in high impedance circuits, even with ac present. It reads rms value of sine 
waves and peak -to -peak values of complete waves or recurrent pulses, even in 

presence of dc. Its electronic ohmmeter has a range of 10 billion to one. Out- 

standing as a TV signal tracer. Includes direct probe and cable, dc probe, ohms 

lead, ground lead. $6250 No. A14 Net 

NEW : RCA 51552 15" Duo -Cone SPEAKER 
The newest development of Dr. H. F. Olson, RCA's renowned speaker authority. 
Delivers 25 watts of high fidelity audio over range of 40-12,000 cycles. Has two 
voice coils, each driving one of the duo -cones, which vibrate as a single cone, at 
crossover frequencies (around 2,000 cps), avoiding "crossover" interference. 
2 lb. Alnico V magnet. Performance is amazing! 18 lbs. 

No. A53, RCA 515S2 Speaker Net $48.50 
RCA Model 515S1 15" Speaker, No. A52 Net $ 35.57 

RCA TELEVISION COMPONENTS 
All RCA Television Components are "originals," designed with characteristics 

which are correct both electrically and mechanically for the tubes and circuits. 
They are "performance" proved and competively priced! 

RCA INDUSTRIAL TUBES - Value 'Seeped Pace f 
RCA's unparalled research facilities, engineering background, and manufacturing 
experience contribute to the quality, dependability, and operating economy of 

EVERY RCA tube you buy. The Quality of RCA tubes is Unquestioned! 

FREE! SEND FOR OUR NEW 1951 CATALOG 

H111LSIIt 
RADIO & TELEVISION CORP. 

i 

r Hudson Radio & Television Corp. Dept. 10R 
212 Fulton St., New York 7, N. Y. 

Please send: RCA WV -97A p 515S2 Speaker 
! i Full Payment Enclosed 
O Down Payment (10 %) 

0 SEND FREE HUDSON CATALOG -lust Out! 

212 FULTON STREET 

NEW YORK 7, N. Y. Digby 9-1192 

Name..... _......._..- » » ».._ ..__.._._ . 

Address 

City Zone State 

Most Complete Stock of Radio, TV, Electronic and Sound Equipment in the East! 

QUICK and EASY 
F. P. condenser 
replacement 

New F.P.C. 
tool loosens old lugs, 

fastens new ones in a jiffy 
Slim working end gets in past 
other parts. Long reach for 
deepest chassis. Can't slip. 
Lightweight, sturdy. Use st 
with one hand. Pays for itself 
on one tough 

d 
$ 

job. Do not only Ì 00 
(C ' wait--order Postpaid in U.S.A. 

yours today. No stamps, please 

K. D. Clayson, Box 1032, Bethlehem, Pa. 

Running Time Meters 
Sangamo Model 17 -B 

In hours & 1 /10th hours to 0999.9 
110/230 V, GO cycles, A.C. (Please 
specify voltage ) 

110/230 V $4.50 
230 V only 3.50 

Variable Reset Timers 
Sangamo Model 21 

Opens circuit from 0 to 3 min- 
utes, calibrated in 5 second in- 
tervals. Will handle 10 Amps or 
more (please specify voltage.) 
110/230 V....$4.50 230 V only....$3.50 
FOB Oakland, 25% cash with order, balance 
COD. 

EMMONS RADIO SUPPLY 
405 10th St. Oakland, Calif. 
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* * * * * * * * * * * * * * * * * * * * * * * ** ** * GIBSON GIRL * The Emergency R a d i o rt 
- * 

Transmitter. Sends SOS - * * signals automatically on * * 500KC, 150 -mile range - ( * * No batteries required. Has * hand- driven generator, - : * 
* tubes, 300 ft. antenna wire; * 

*like new. $2 95 K * It's only , 

* Or complete with Instruc- * 
* tion Manual, Kite, Hydrogen Generator with feed 

pipe, Antenna Wire, Balloon, Signal $8 95 * * * 
NAVY TBY TRANSCEIVER * 

28 to 80 .Megacycles. Frequency equipment. Types * 
of transmission MCW Telegraphy and Telephony 

* * * 
* Dower output. 5 watts. Complete with tubes, * aerial, Head set, crystal controlled. Microphone, * * 3 spare tubes and canvas carrying * * case $24.95 * * * * PHOTO ELECTRIC CELL (SELENIUM) * * llfd. by Selenium Corp. of America. 500 Micro- * amperes per lumen. Generates 3/4 volt in bright * * 
* sunlight. Used for photo exposure meters; color- * * imeters; with sensitive relays, etc. Gen- ` * * erates current without batteries.... Each W' .49 * 
* METERS * * 3" Square 0 -15 Mil D'.C., G.E $3.45 * * 3" Round 0 -15 Mil D.C., Westinghouse 3.45 * * 2" Round 5 -0 -5 Amp. D.0 .59 * * 4" Square 0 -200 Microamps. Simpson Ba- * sic VTVM movement 7.95 * 
* WATTHOUR METERS * * G.E 1 -16 single phase 60 cycle 115- $/11 95 * * 120V. 5 amp -two wire -glass case D Ye N/ * Westinghouse or Sangamo -metal case- $3 95 * * 115- 120V., 5 Amp. 60 cycle, single phase 

í* I- EVEREADY AIR CELL BATTERY * * You certainly know what these Batteries are. All * * we will say is -1.25 volts; 600 amp. hour capacity. * * All brand new, in perfect condition. Made by * * National Carbon Co. Shipping weight 15 lbs. each. 
'They sell for many, many times our 

e 1 39 price. While they last Each . 

* TBY Head and 
* * $ 1 95 Phone sets * 

* TS -10 Sound Power handsets. 
27 95 * * Brand New. Each $15.00. 2 for 

* 400 cy, 6 Amp 1.49 
* * * * * S 

* * 
* * * * 
* * * * * * * * * * * * * * * 
* * * * * * * * * * 
* * 
* * * 
* * * 
* * * * 

* Transtat Volt Regulator, 115V., 

We Have Available 
CODE PRACTICE TAPE 

* * * 
which was used * 
for code practice * 
work by the Sig- * 
nal Corps -from * 
slow to fast prac- 
tice. 15 rolls on 4. 
16.inI metal 
reels i n heavy * 
wooden slotted *. 
case, to be used * 
with McElroy * 
TG10 Keyers, * 
Tone Keyers or 
any code practice 

unit using printed tape. 
$9 95 Special .7 

GOULD STORAGE BATTERIES 
Completely covered black hard rubber case, with 
wing nut terminals on side. 6 a 10 x 10" high; non- 
spillable, 12V., 34 amp. hours, 5 hour rate; wgt. 40 
lbs. when fully charged. New, shipped e` A- 
in original sealed carton Each w9 95 * 

ELECTRIC STORAGE BATTERY * 
Same description as above, 24V., 11 Amp. hours, * 
Size 8 x 8 x 735" high. Wet. 34 lbs. i H A5 
In original sealed carton 1 La 

STORAGE BATTERY 
Will give you lots of good service. 6 volt -40 amp. 
hours, in plastic case. Size 7 x 7 x 5 ". $3 95 Shipping wgt. 15 lbs. It's new and only. 

MICRO SWITCHES WZ -S.P. normal- 
ly closed $0.19 

MICRO SWITCHES YZ -S.P. normal- 
ly closed .19 

MICRO SWITCHES BZ- S.P.D.T. .39 

TUBES 
531 Westinghouse $9.95 
724A Sylvania 4.95 
72-111 Western Electric 1.50 
S01A Kenrad .39 
CK1005 Raytheon .19 
2C34VT .59 
Prompt Delivery -25% deposit required on * 
C.O.D. order. Shipped F.O.B. New York. * 

Write Dept. RN -10 

MICHAEL STAHL, INC. 

215 FULTON ST. 
WO 4 -2882 New York 7, N. Y. 

* * * * * * * * * * * * * * * * * * * * * * * * * ** 

NEW TV PRODUCTS 

on the Market. 
DEFLECTION YOKE CLAMP 

The development of a "Speed Nut" 
clamp that solves deflection yoke as- 
sembly problems for television manu- 
facturers has been announced by Tin - 
nerman Products, Inc. of 2036 Fulton 
Road, Cleveland 13, Ohio. 

Adaptable for several different ap- 
plications, the clamp serves, in some 
cases, only to mount the yoke to the 
hood. Where powdered iron cores are . 
used, it also clamps the cores in posi- 
tion. The clamp also provides a solid 
support for the yoke and picture tube, 
eliminating the danger of misalign- 
ment and broken connections which 
frequently result from rough handling 
during shipment. 

Specifications and additional data 
are available from the company. 

TV PATTERN GENERATOR 
Approved Electronic Instrument 

Corp. of 142 Liberty Street, New 
York, New York, is currently market- 
ing the Model A -470 linearity pattern 

generator for all types of TV align- 
ment and servicing applications. 

This new test instrument permits 
the adjustment of vertical and hori- 
zontal linearity, setting of the hold 
control, checking for hum in deflection 
circuits, permits the making of rela- 
tive sensitivity measurements, and al- 
lows troubleshooting without the use 
of station patterns. 

The Model A -470 is housed in a 
heavy gauge steel cabinet finished in 
battleship grey. It uses seven stand- 
ard tubes and a 1N34 crystal. For full 
details on this linearity pattern gen- 
erator write the company direct. 

17" TV TUBE 
The Buffalo and Syracuse plants of 

the General Electric Company's Tube 
Division have begun production on a 
17" rectangular picture tube. 

The new tube is the third rectangu- 
lar type to be made by the company. 
The others are the 14" and 16" glass 
models. 

Designated the 17BP4 -A, the new 
tube has a neutral -density faceplate 
and is a magnetic- focus -and -deflection 

11 

tube. It features an electron gun de- 
signed to be used with an external, 
single -field ion trap magnet for the 
prevention of ion spot blemish. An 

external conductive coating serves as 
a filter condenser when grounded. 

Heater voltage of the 17BP4 -A is 
6.3 volts and the heater current is .6 
ampere plus or minus 10 per -cent. 
Complete information on the new tube 
may be secured from the Tube Divi- 
sions of the company in Schenectady, 
N. Y. 

CENTERING CONTROL 
Perfection Electric Company of 829 

South State Street, Chicago 5, Illinois 
has recently introduced a control for 
centering television pictures that cuts 
the time required for that operation 
to a mere 3 seconds. 

Known as the "BeamaJuster," the 
new unit eliminates the old style me- 
chanical and electrical controls that 
required numerous brackets, springs, 
and connections for assembly and took 
skill and patience to adjust. The con- 
trol consists of a pair of rotating alu- 
minum plates, one of which holds a 
permanent magnet. The unit is snapped 
on the back cover of the TV tube yoke. 

e ... . 

It fits any standard yoke 
able for any size tube. 

The picture is centered by rotating 
the outer plate with the fingers. Fine 
adjustments are made by moving the 

and is suit- 
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outer plate up or down or to either 
side. Once set the picture will not 
drift, according to the company. 

AIR -SPACED FEEDLINE 
The new "Goodline Airlead," manu- 

factured and distributed by Don Good, 
Inc., 1014 Fair Oaks Avenue, South 
Pasadena, California, has been espe- 
cially designed to eliminate excessive 
feedline losses in television and ham 
installations. 

According to the manufacturer, be- 
cause of the removal of 80% of the 
loss -producing dielectric web between 
the wires, the new "Airlead" permits 
the maximum practical transfer of the 
signal from the television antenna to 
the television receiver so that clear 
and sharp snow -free pictures can be 
obtained. The 80% removal also al- 
lows for the effective utilization of air 
for insulation and consequently the 
lowest possible loss is effected. 

The feedline comes in five lengths. 
Samples, new illustrated literature, 
and complete information are avail- 
able from the manufacturer. 

"SWITCHA- SWEEP" 
The Kay Electric Company, Maple 

Avenue, Pine Brook, New Jersey has 
announced the availability of its 
"Switcha- Sweep," a new electronic TV 
sweep generator with fundamental 
outputs on all channels as well as out- 
put in the i.f. range. 

A rotary switch selects the desired 

channel which is swept through a 
range of 15 mc. by an all- electronic 
system. The instrument also produces 
a zero level reference baseline on the 
oscilloscope display. Saw -tooth sweep 
eliminates phasing problems. The am- 
plitude modulation of the sweep sig- 
nal is less than 1% per megacycle. 
Both switched and continuously vari- 
able output attenuation are provided, 
with maximum - outputs of about .5 
volt on the 70 ohm unbalanced output 
and 1 volt on the 300 ohm balanced 
output. 

The sweep contains no internal 
markers and is intended for use with 
external marker generators. A regu- 
lated power supply is provided to al- 
low operation of the instrument under 
very poor power line conditions. 

"ROTO -RAK" 
A new television service rack which 

is said to cut down servicing and 
alignment time by as much as an hour 
a day has been introduced by The Ar- 
bor Manufacturing Corporation of 
Depew, New York, as the "Roto -Rak." 
October, 1950 

at £at! 

TRIO - always First in TV Antenna development an- 
nounces with pride a completely new and revolutionary 
Yagi that Actually provides FULL 10 DB on EACH of 
Two Channels. Available for channels 4 and 5, in the 
low band, and channels 7 and 9 in the high band; this 
amazing antenna design also maintains better than 20 
DB front -to -back ratio over the entire frequency range 
of the two channels for which each antenna is designed. 

The Advantages of a New TRIO 2- Channel Antenna; 
®Provides gain on both channel 4 and 5 (or 7 and 9) 

Equal to Any Two conventional 4- element yagis! 
e One bay replaces bulky stacked array! 

One lead replaces old -style 2 -lead systems! 
e Less weight -per -gain than any other TV antenna! - 

e Greatly reduced installation costs for complete TV 
coverage! 

How It Works 
Antenna consists of 4 elements whose functioning is 
different on the two channels. For example; in Model 
445, the elements, on channel 4, act as reflector, dipole, 
director, director, in that order; while on channel 5, 
the same elements act as reflector, reflector, dipole and 
director. Careful design ensures proper impedance 
match with standard 300 ohm lead. 

Eliminates Co- Channel Interference when used 
in "Controlled Pattern" system. 

The new TRIO 2- Channel Yagi is available in single 
bay, conventionally stacked 2 bay array for additional 
gain and as the famous "Controlled Pattern" system 
utilizing 2 bays, off =set stacked and tuned with the 
remarkable TRIO "Phasitron" that completely eliminates 
Venetian -Blind Effect when caused by co- channel 
interference! 
Model 445 - Single bay Yagi for Channels 4 and 5. 
Model 445 -2 - Conventional 2 bay stacked array for 

Channels 4 and 5. 
Model 479 - Single bay Yagi for Channels 7 and 9. 
Model 479 -2 - Conventional 2 bay stacked array for 

Channels 7 and 9. 
Model 645 - "Controlled Pattern" System for Channels 

4 and 5. 

Single 4 - element yogi 
with dual purpose ele- 
ments. 

MANUFACTURING CO.. 

Griggsville Illinois 

Two of the new TRIO 
yogis cony be stocked to 
get up to 17 DB forward 
gain. 

The "Controlled Pattern" 
System - eliminates 
"Venetian -Blind Effect" 
when caused by co -chan- 
nel interference. 

IIeaQi. RADIO & TELEVISION NEIVS Every Month 

TWO BOOKS FOR THE 
AUDIO ENTHUSIAST 

by G. A. Briggs of Bradford, Yorkshire, England 

"LOUDSPEAKERS" 
3rd Edition, 88 pages, 36 illustrations 

Contains valuable detailed information on 
all aspects of sound reproduction via the 
loudspeaker. Price $1.25 

"SOUND REPRODUCTION" 
248 pages. 193 diagrams. 

A most comprehensive volume, right up to date, 
covering the entire subject of sound reproduction 
in detail. Bound in full Rexine. Price $2.25 

Sold through usual trade channels. U. S. Agents 
BRITISH INDUSTRIES CORPORATION 

164 Duane Street NEW YORK 13, N. Y. 

TECHNICAL DECALS 
GIVE PRODUCTION LINE 
APPEARANCE TO YOUR 
ELECTRONIC EQUIPMENT: 

EASY- TOAPPLY! PERMANENT! 
SAVES TIME! SAVES ERRORS! 

Complete decal sets for labeling Trans- 
mitter, Receiver, Audio, Instruments, 
Television and Dial markings. Each set 
labels several items. State type of decal 
set and color preference (black or white 
letters) with order. See your local job- 
ber. If he cannot supply you - order 
direct and include his name and 
address. Price per set ... $1.35 net. 

DEPT. R 732 SO. VICTORY 
TEKNI -LABELS COMPANY BURBANK CALIFORNIA 
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You Can't Afford to Be 

Without It! 
TV and OTHER RECEIVING ANTENNAS 

(Theory and Practice) 

by Arnold B. Bailey 
No other book discusses antennas - 

theory and practical aspects -so fully. It 
is a book which will teach; a book which 
every person interested in antennas, espe- 
cially TV antennas, will use every day 
because of the facts and figures it contains. 
All men whose livelihood depends on get- 
ting the most out of antenna systems can- 
not afford to be without this unique text. 
Well planned and precisely written, it is 
practical in every sense of the word. 
Mathematics is made easy to understand 
through the use of graphs, charts and 
tables. The radio and television induttry- 
electronics schools- antenna design engi- 
neers -all personnel interested in antennas 
will agree this is the most helpful source 
book of its kind ever projected. It embraces 
world knowledge concerning antennas. 
12 Chapters, 480 Pages, including Bibliog- 
raphy and Index $4.50 

Do a Better Job ... Eliminate 
Troublesome and Costly Complaints 

and Servicing! 
TV INSTALLATION TECHNIQUES 

by Samuel L. Marshall 
What are all the factors of a good TV 

installation? How can you do a better job, 
faster and more profitably? The answers to 
these, and many other questions and prob- 
lems confronting the installation and serv- 
icing technician, are covered fully in TV 
INSTALLATION TECHNIQUES. This in- 
formation- packed RIDER book is the 
ONLY text that gives every installer of an 
antenna system complete information per- 
taining to the mechanical considerations 
of TV antennas -ice loading, wind surface, 
receiver adjustments, and mounting re- 
quirements whether for short chimney - 
attached mast or an 80 -ft. tower, including 
foundation. It also contains municipal 
regulations governing the installation of 
TV antennas and mast for all the major 
cities and areas of the United States. TV 
INSTALLATION TECHNIQUES is a book 
for every person who does or intends to do 
television installations. It points the way 
to better and faster workmanship that 
reflects itself in fewer service calls. This 
volume is a practical aid that will put 
dollars in your pocket. 
Approx. 336 Pages, 270 Illustrations, 

x 5M ", Cloth Bound $3.60 

10 -DAY FREE TRIAL 
Order these books today. Keep them for 10 days ... 
if you are not completely satisfied, return them to us 
and your money will be refunded. 

RUSH THIS COUPON TODAY 

rJOHN F. RIDER PUBLISHER, Inc. 
480 Canal St., New York 13, N. Y. 

Please send me the following books on your 10 -Day 
Money -Back Offer. 

TV and OTHER RECEIVING ANTENNAS 
(Theory and Practice) S 

TV INSTALLATION 
TECHNIQUES $ 

L 

NAME 

ADDRESS 

CITY ZONE STATE 

Check for $ Money Order for $ 
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Enclosed 

Designed to handle any size or make 
of TV chassis, the service technician 
merely fastens the two chassis bars to 
the bottom of the chassis, sets up the 
frame by spreading it apart, and 
mounts the chassis bars on the cross= 
arms. 

All parts are easily reached by turn- 
ing the entire assembly, which can 

then be locked in any convenient posi- 
tion. The rack can be set up next to 
the tëst bench and since it is equipped 
with casters it may be moved about 
while the set is mounted. The unit 
may also be adapted for use in auto- 
matic record changer repair. 

TV ALIGNMENT TOOL 
Spot Tools, Inc. of Morris Plains, 

New Jersey has recently begun mar- 
keting a new illuminated television 
alignment tool. 

The new unit has a sturdy aluminum 
barrel containing two batteries, a 
bulb, reflector, and a shock -resistant 
spring which protects the bulb should 
the tool be dropped. The handle is 
water- resistant. 

The lucite tip, which is set in tenite, 
will accommodate alignment tips of 
two diameters. The tool comes 

equipped with one tip. As the tips are 
interchangeable and the light spots the 
working area, the new unit is a time- 
saver for the TV technician. 

NEW "VOLTOHMYST" 
A radically new RCA "Senior Volt - 

Ohmyst," the first electronic service - 
type voltmeter providing direct peak - 
to -peak measurement of complex wave 
shapes up to 1400 volts, has been an- 
nounced by the Test and Measuring 
Equipment Section of the RCA Tube 
Department, Harrison, New Jersey. 

Especially designed for television 
signal tracing and industrial servicing, 
the new Model WV -97A contains a 
full -wave, high- impedance, high -fre- 

NEVER BEFORE AT THIS PRICE 

UNIVERSAL SCREW DRIVER KIT 
5 Tempered and Hardened Tool Steel blades 

and extra large non -inflammable shock proof plas- 
tic handle in plastic tool roll. 

Contains 1/4" heavy duty, 3A electricians, 1 /e" 
fine -works blades and #1 and #2 cross point 
blades for Phillips type screws. 

Guaranteed first quality, fully ground blades. 
A $4.00 VALUE -YOURS FOR 

200 Post Rush cash, check, or money order to 

-, Paid TEMPLAR PRODUCTS CO. 
IN U.S.A. 629 W. 55th St., New York 19, N.Y. 
DEALERS INQUIRIES INVITED 

Order now before steel shorfage becomes acute. 

STAR SPECIAL! 

g 

DELUXE 6 -TUBE AUTO RADIO 
Includes Speaker 

and Antenna 
First time ever 
offered at our bargain low 
price. Popular - 
make, compactly 

built 6 -tube radio with matching Alnico 5 
PM speaker and big 66" side cowl antenna. 
Radio measures 13" deep, 41/2" high, 6" wide. 
Complete with all six tubes (6SA7, 2 -6SK7, 
6SA7, 6K6GT, 6X5GT rectifier). A super - 
powerful auto radio that will pull in distant 
stations without fading! Quick, easy installa- 
tion under dash of any car. Complete outfit 
at one low price! $/2750 Shipping weight 16 lbs. 
COMPLETE STOCKS 

AH Standard Brands Just off the press . 

BIG BARGAIN BULLETIN 

ELECTRONIC 
DISTRIBUTORS, INC. 

Dept. RN 2 -7736 S. Halsted, Chicago 20, III. 

BE A 
RADIO- TELEVISION 

BROADCAST OPERATOR! 
GET YOUR F.C.C. LICENSE 

AT HOME -IN YOUR SPARE TIME! 
You can be a success in Radio -Tele- 
vision! You can earn BIG MONEY in 
America's fastest -growing industries! 
You can be the man in the control 
room ... a government -licensed Radio - 
Television Broadcast Operator! 
You can qualify for your F.C.C. 1st Class 
License at home . . in your spare time . . . 

with Central training. Fascinating, easy -to- 
learn lessons, prepared and serviced by resident 
school instructors . . NINE !VG HOME 
LABORATORY EQUIPMENT KITS ... to 
prepare you for a BIG JOB in Radio -Tele- 
vision. 
Licensed men are urgently needed! Find out 
today how Central can prepare you for success 
in Radio -Television . how our FREE 
PLACEMENT SERVICE has put graduates 
in hundreds of good jobs from coast to coast. 

CENTRAL RADIO AND TELEVISION SCHOOLS, INC. 
Dept. RIO, 1644 Wyandotte, Kansas City, Mo. 
Tell me how I can succeed in Radio -Television 
This information is FREE -no obligation. 

Name 

Address 

City 

Age 

State 
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quency signal rectifier circuit featur- 
ing wide frequency response and high 
voltage ratings. 

In addition to peak -to -peak meas- 
urements, the instrument reads d.c. 

voltages, resistance values, and r.m.s. 
values of sine waves. The direct - 
reading peak -to -peak scales permit 
the technician to measure sync pulses, 
composite waveforms, and deflection 
voltages in TV receivers without time - 
consuming computations. 

The instrument also provides seven 
d.c. ranges, seven a.c. r.m.s. ranges, 
seven peak -to -peak ranges, and seven 
ohm ranges, all continuous in ratio 
steps of about three -to -one without 
skip ranges. 

Full details on the "Senior Volt - 
Ohmyst" are available from RCA dis- 
tributors. 

TV BOOSTER 
A television booster which operates 

automatically without tuning has been 
announced by Blonder -Tongue Labo- 
ratories of 20 Gunther Avenue, Yonk- 
ers, N. Y. 

The new booster, called the "B-T 
Antensifier," utilizes an original, pat- 
ented wideband amplifier principle 
which allows simultaneous amplifica- 
tion of the high and low television 
bands, as well as sound, without ad- 
justment. An automatic power switch 
is controlled by the TV receiver's 
"on -off" knob, yet requires no internal 
connection to the TV chassis. 

The unit incorporates a new ampli- 
fier which offers a high average gain 

of 20 db. over the entire TV frequency 
range. Four v.h.f. duo -triodes are used 
in a high efficiency circuit to provide 
a good signal -to -noise ratio and inter- 
ference rejection. 
October, 1950 

i/4Vt .9..5>S 4374170111 PIPlus WINS 
TBY8 TRANSCEIVER 

VHF Transmitter -Receiver 28 -80 
MC in 4 Lands. Voice of MCW 
XTAL Calibrated on 130 Chan- 
nels. Uses 2--30 tubes, 1 -1E7 
and 1 -059. Comes with carrying 
trunk, Vibropack, headset and 
mic. ant spare tubes, Instruction 
Book, canvas carrying case. Like 
new. Originally $59.00 
$150 -now only... 

72 OR 92 OHM RESISTORS. Can be 
used for DUMMY ANTENNA to terminate coax el .49 
of above imped. Brand new ea. 

TS- 226A /AP POWER METER To measure 
peak power levels of pulsed transmitters 250 cycles per sec. 
and greater, and in the freq. range of 405 to 425 MC. Meas- 
ures up to 1000 watts. Peaked power and up to 10,000 with 
after cater. Used for APS -13 and APS -I6. Power Supply 
113 V. 50 to 2400 cycles. Brand new, while $49.50 they last 

TCS MARINE TRANSMITTER, RECEIVER AND 12 -VOLT 
PCWER SUPPLY. Used, but in excellent condition. Write 
For Price. 

COMMAND RECEIVERS 
Tested Before Shipping 

190 -550 KC Used. Orig. 
$40. Now $9.95 

3 -6 L:C'Used. Orig. $30. 
Now 4.95 

3 -6 MC New. Orig. $35. 
Now 6.50 

6 -9 -1 MC Used like new 7.95 
1.5 -3 Meg. Brand New 18.95 
ARR -2. Used. 234 -258 

Meg 9.95 

COMMAND XMITTERS 
T -22 ARC, 5 MC. Used. SAME as BC -459 $ 8.95 
T -22 ARC- 5.7 -9.1. New. Orig. $50. Now 12.75 
3 -4 MC. Used. Orig. $50. Now 12.50 
5.3 -7 MC. Used. Orig. $30. Now 3.95 
T -21 ARC -5.5.3 -7. New. Orig. $40. Now 5.95 
4 -5.3 MC. Used. Orig. $30. Now 3.49 
2 -1 -3 MC LN. Orig. $40. Now 9.95 

GO -9 XMITTER Freq. range 3 -18 MC and I 
300 -600 KC. ICOw output. Brans New! Complete with 

I tubes and spare part kit. Comes in 3 units, high and I 
low trug. emitter and rectifier. $69.50 I Only e few available L 
CITIZENS BAND FREQ. METER 
LAVOIE VHF FREQ. METER. Type 105SM. Types from 
375 -725 MC. l% Brand New! $49.95 Complete PPY 

WESTERN ELECTRIC AUDIO 
AMPLIFIER TYPE D- 150300 

An excellent mod. driver or PA 
system with hi- quality compo- 

`` ' nests. Input state consists of 
2 -6í7's into 2 -6L7's feeding 
2- 6C5's. Impedance couple to 
6L6's in PP parallel. Class A 
40 W output 225 ohms output 
impedance. Power supply 110V 
60 cyc. using 2- 5T4's. Has 
Built -in limitor and compression 
circuits. Maximum gain 110 DB. 

Fits standard 17' rack. Tube sub- chassis is hinged and folds 
back for easy servicing in rack as shown. Excel!. cond. 
COMPLETE WITH TUBES AND DIAGRAM $49.95 
ARC -4 VHF TRANSCEIVER. 140 -144 MC, Xtal cont Xmitter 
has 832 Final modulated by 6L6's, 10w output. 13 tube 
rcvr., two ind. RF secs, may be operated simultaneously or 
individually. Comes with Xtal, Dynamotor and tubes. Tubes 
Top cond., used. Orig. $150. 
Now $25.00 

IMPORTANT 
NO ORDER LESS THAN $5.00. Send 30% deposit on 
cost of item or full amount to save COD charges. Do not 
send shipping costs. It will be COD only. Shipments sent 
via railway express unless other instructions given. 
Merchandise subject to prior sale. Prices subject to 
change at any time. 

EXPORT INQUIRIES FROM FOREIGN COUNTRIES 
INVITED! We give immediate answers and prompt service. Many items 
now in stock not listed here. Let us quote prices on your requirements. 

APN -I ALTIMETER TRANSCEIVER, 418 -462 MC FM. With Dyn. & 14 $4.95 tunes. Excellent condition P 
APN -I INDICATOR. Basic movement0 -1 MA, 5 MA shunt, 270° dial. $2.95 New 

T -85 /APT -5 VHF TRANSMITTER. New, 350 to 1200 meg. 5 to 30 $42.50 watts output. Brand new, complete with tubes 

BC -620 FM TRANSCEIVER. 20 to 27.9 Megacycles. Part 
of SCR -509. Includes PE -120 Vibrator Power Supply, Battery Case, Shock 
Mounting, AN -29 Telescopic Antenna. Used, but in C22G0 
excellent condition PLL ..77 

ATTENTION AIRLINE OPERATORS 
The following merchandise is now in stock and is available for immediate 
delivery. Write for complete information and our low prices. 
APN -9 with MG -149F or PE -206 ARC -5 VHF Set BC -1203A 
T -47A /ART -13 with DY 17 and BC -348 Receivers MC -385C 
0 -17 and 0 -16 LFO Units APN -4 Loran Set SCR -270 Parts 
RC -103 and AN /ARN -5 ILS Sys- APS -15 TS -19 
temComplete, New APS -13 BC -611 

APS -4 SCR -509 
APS -6 Link 1498 
APS -3 PP- 39/TRC -2 
SCR -717 AT -49 /APR -Y 
SCR -729 BC -929 
TDQ BC -800 
TBS APN -2 
HS -33 SO -7 Parts 
TS -15A RC -79A 
TS -226A ARG -13A 
LZ Test Set CP -11 /APS -15 

1 -222 TN -1 /APR -1 
IE -56A TPS -1 Ant Rotator 

TA -2124 
ARC -1, 10 or 20 channel 
SCR -522C 
SCR -269 ADF Systems 
1 -100 Radio Compass Test Sets 
1E -19 VHF Test Sets 
1 -96 VHF Test Sets 
SCR -718 
CRT -3 Emergency Transmitter 
BC -221 Modulated or Unmodu- 
lated and LM Freq. Meters 
BC -376 Marker Beacon Test Set 
AN ARN -8 Marker Beacon Set 
Plus many, many other items. Write for complete information. 

BC -1073 WAVEMETER 
PWR. SUPPLY SECTION 110 V 60 Cy. 330 V 
DC 85 MA 2 section filter. Also 15 tubes; 10. 
6NS7's, 1 -5Y3, 1 -6H6, 1 -6S17, 1 -8V6, 1 -6SA7- 
Can be purchased separate at $9.95 
WAVEMETER SECTION: has high quality reso- 
nant cavity tuning from 150 -210 MC. oscillator, 
heterodyne amplifier, electric tuning eye, preci- 
sion millen gear drive and collapsible antenna. 
Built-in oscillator checks against cavity for proper 
frequency setting; Uses 9002, 6SF5 and 6E5 tubes. 
Used $14.00 

PWR, SUPPLY AND WAVEMETER IN ONE CASE. BOTH FOR $22.50 

BC -906 ABSORPTION -TYPE 
FREQ. METER 

Freq. range 150 -225 Mc. Uses 0 -500 DC 

microammeter for indicator. Comes in 
black crackle carrying case with handle. 
12tsx83/4 x61/2". Net 18 lbs. Complete 

with tubes and calibration 14.95 chart Brand new $ $ 

PORTABLE FM XMTRS AND RCVRS! 
Operate on 6v DC, 34 MC varied either direction depending xtels, Xmtr and 
Rcvr has aluminum case with antenna relay. Xmtr uses 1073.125 KC xtal in 
ose. stage followed by 4 doublers and 1 fin. amp., all using HY 65 tubes. 
Mike amp. and Freq. Mod. use IC7G tubes. Xmtr. stages have metering 
jacks. Rcvr is superhet. Xtal cont. local osc. at 8060 KC. Power Supply on 
chassis using Carter 6v gen., output 450v, 250ma. 6v vibrator Pow. Sup. for 
Rcvr. All tubes inst. healing. Included is control box, hand set, 8" spkr. and 
extra microphone. Used. Complete set only $45.00 

SEND 10e FOR NEW 1950 CATALOG 

V.14. 1" RADIO & ELECTRONICS 
t; EPT R-14,2033-37 W. VENIC B V r 

LOS ANGELES 6. CALIFORNIA SUPPLY 

When answering Advertisements please mention 
RADIO 4ßc TELEVISION NEWS 

TELEVISION 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
COMMERCIAL OPERATOR (CODE) 

RADIO SERVICEMAN 

Television Servicing 
(Approved for Veterans) 

SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

1425 EUTAW PLACE. GALT. 17, MD. 

POWER! 
Your ad in the Classified Sec- 

tion of RADIO & TELEVISION 

NEWS is read by the largest 

audience in the field- monthly 

circulation -over 200,000. 
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PROVIDE SHARPER FOCUS 

OF TELEVISION IMAGE! 

UNAFFECTED BY TEMPERATURE 
AND VOLTAGE FLUCTUATIONS! 

Siffote re %a & 
NO WIRING NEEDED 

Now, wire wound focusing coils are 
easily replaced on television sets being 
repaired or rebuilt for larger tubes 
with the QUAM Alnico V Permanent 
Magnet Focalizer* unit that is being 
used as original equipment in many 
leading sets. 

Easy to install, the Quam Focalizer* 
unit provides a sharper image that is 

unaffected by voltage and tempera- 
ture fluctuations. 

A slight turn of the adjusting screw 
brings the tube in focus -the centering 
handle centers the image on the screen. 
It is designed for tubes with anode 
voltages up to 12 K.V. 

Aluminum supporting bracket is fur- 
nished with kit. 

List Price -$4.75. There's a real de- 
mand among service men for these 
Focalizer* Kits! 

ASK YOUR JOBBER ABOUT 
Me QUAM FOCALIZER* UNIT KIT 

*TRADE MARK 

QUAM -NICHOLS COMPANY 
522 E. 33rd Place Chicago 16, III. 

Makers of Quam Adjust -A -Cone Speakers. 

I DAY./ EVENING CLASSES 

111EtEvIsIoN 
ELECTRONICS -RADIO 

Modern Laboratory 
Instruction In 

SERVICING 
BROADCAST 
OPERATING 
ELECTRONIC and 

TV ENGINEERING 

Psl ' ILLUSTRATED 

ELECTRATIASLOG T ITUTE, Inc. 
21 HENRY,. DETROIT 1, MICH. 
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The booster is housed in a compact 
cabinet finished in alligator grain and 
measuring 71/2 x 53/4 x 43/4". 

WARD'S YAGI 
The Ward Products Corp. of Cleve- 

land, Ohio has added a TV antenna to 
its line, the new Yagi. 

Based on the interlinking folded di- 
pole principle, this model is said to 
be different from other antennas. De- 
signed to provide good performance in 
fringe areas of weak signal strength, 
a built -in impedance transformer steps 
up impedance. Its narrow beamwidth 
permits maximum energy pickup, and 
pinpoint directivity with a very high 
front -to -back ratio eliminates co -chan- 
nel interference, according to the com- 
pany. 

There is a separate model for each 
TV channel. The antenna is con- 
structed with "Perma- Tube" cross 
arms for maximum horizontal tor- 
sional strength. Mast brackets take 
up to 1%" masts. Stacking kits for 
stacking either high or low band ar- 
rays are also available. The units are 
factory preassembled, ready to unfold 
and install. 

PORTABLE TV "LABORATORY" 
Oak Ridge Products of 239 East 127 

Street, New York 35, New York, has 
developed a miniature composite test 

MODEL A -470 
TELEVISION p 
LINEARITY 
PATTERN 

GENERATOR 
Crystal Controlled 

Anywhere- Anytime 
ONLY 

$9950 
Model A -470 is the latest 
test instrument available 
to the television service 
engineer to assist in the 
proper adjustment and i 

stallation of TV receives, 
when no station pattern is on the air. 
Is housed in a heavy gauge steel cabinet, battle- 
ship gray finish, 7 Standard brand tubes and IN34 
crystal including 1 special oscillator crystal for 
high stability, operating instructions, output cable 
diagram, and guarantee Card. Shipping Weight 25 
lbs. Size D -8" x H -10" x W -12 ". 

JOBBERS: Write for our new 1951 
Edition 16-page Catalogue 
and Jobber et prices. 

APPROVED ELECTRONIC INST. CORP. 

142 Liberty St., New York 6, N. Y. 

AD-VANTAGE 
Take advantage of the world's biggest 
Classified Ad opportunity -Your ad in 
RADIO & TELEVISION NEWS Classified 
Section will get more action -more in- 
quiries- quicker, and at less cost than in 
any other magazine. Monthly net paid 
circulation over 200,000. 

"laboratory" for the servicing of FM 
and television receivers. 

The unit includes the company's 
Models 101 substitution tester, 102 high 
voltage meter, 103 signal generator, 
and 104 synchro -sweep generator all 
in a single carrying case. 

The new instrument case is avail- 
able in two models, the X -100 which 
has all four units permanently at- 
tached inside the carrying case, and 
the A -100 in which the four units have 
individual cabinets housed in a larger 
carrying case. 

AMPLIFIER TUBE 
A new double -ended beam power 

amplifier tube, designed for use as the 
horizontal deflection amplifier in tele- 
vision receivers, has just been an 
nounced by the Tube Divisions of Gen- 
eral Electric Company, Syracuse, New 
York. 

When used with suitable compo- 
nents, the new tube (6CD6 -G) is ca- 
pable of fully deflecting any picture 
tube having a deflection angle up to 70 

I 

freBooK 
A( ?-sés 

HIGH SPEED 

WITHOUT NERVOUS TENSION 
REVEALING BOOK shows how "crack" operators de- I 

lap high speed and proficiency. Learn code for 

Amateur or Commercial Radiotelegraph License, or 
prove your sending and r e'v'ng w th the Candler 

System which develops radiotelegraph experts and 
de champions. Box 928, Dept. 2 -L, 

ICANDLER SYSTEM Dnver, Colorado I 
AVAILABLE THE FIRST TIME 
ELEMENTS of SINGLE and 

DUAL TRACK TAPE RECORDING 

and 1001 APPLICATIONS 
Gy A.C. Slrr y 

A completely new 112 page booklet 
for recording technicians. experiment- 
ers and recordists. Over 100 illustra- 
tions. circuit diagrams. parts lists 
and construction hints. Latest ele- 
mentary and advanced theory and 
design. Order your copy today. 

,MMIMIN 1111I 
ro: Amplifier Corp. of America 

398 -2 Broadway, N. Y. C. 

Rush copies of A. C. Shoney's Book "Ele- 
ments" I enclose herewith S @ $1 per copy. I 

Rush free literature on your complete tape re- 

corder line 

NAME 

ADDRESS 

CITY 

Only 
$1.00 
postpaid 3 

11011M 

AMPLIFIER CORP. of AMERICA 
398 -2 Broadway, New York 13, N. Y. 
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degrees and operating at anode volt- 
ages up to 14 kilovolts. 

The 6CD6 -G is rated with a peak 
positive pulse plate voltage of 6000 
volts; maximum d.c. plate voltage of 

700 volts; plate dissipation, 15 watts 
maximum; d.c. plate current, 170 ma. 
maximum. 

Complete data on the new tube may 
be obtained from the company. 

WAND ANTENNAS 
Peerless Products Industries, Inc. of 

812 North Pulaski Road, Chicago 51, 
Illinois has introduced two new low 
cost indoor antennas, the "Golden 
Wand" units. 

Both models, which cover the TV 
and FM bands, have dipoles made of 
highly polished Admiralty brass which 
will not rust or corrode; easy, jamless 
telescopic action; automatic friction 
allowing adjustment of the dipoles at 
any angle without slipping; and phos- 
phor bronze contacts for best electrical 
conduction. 

The Model G84TV has a tarnish -free 
and rustproof round base in gold satin 
finish with a plastic knob for dipole 
adjustment. The Model 50TV has a 
heavily weighted base of molded poly- 
styrene in highly polished mahogany - 
walnut finish. 

Catalogues and price information on 
either or both of these antennas are 
available from the manufacturer. 

NOVEL ANTENNA 
The Radion Corporation of 1137 N. 

Milwaukee Avenue, Chicago 22, Il- 
linois, has introduced a novel indoor 

Ci 

television antenna, the Model TA55 
"Foto- Tenna." 

To the casual observer the new an- 
tenna appears to be an ordinary leath- 
erette photograph album. Actually 
October, 1950 

A -220 MC. CONVERTER FROM THE 
SURPLUS R- 1 /ARR -1 RECEIVER 

Ideal compact unit for conversion to the 11/4, meter 
band. t",, es four 954 Acorn tubes. Size: 31/2" a 31/2" 
x 10 ". 1 complete conversion instructions, $6.95 
see Ra /1 Naos .Jan., 1949. Price 

BLOWER 
Brand New 115 Volt 
60 cycle blowers, as 
illustrated, ap prox. 
100 Cubic Ft. Dis. 
31/4" intake, 2" Out- 
let. Motor size: 31/2" 
x 3 ". 1525 RPM. 
Complete with mount- 
ing bracket. Gov't. 
surplus. Individually 

3$79boxed. 604 5 
TRANSFORMERS -110 V. 60 CYCLE PRIMARIES: 
SEC.: SEC.: 
12 V. 1 amp $1.50 24 V. 2 amps....52.25 
24 V. 1 amp 1.95 24 V. .5 amps... 1.50 
36 V. 2.3 amps 2.95 24 V. 41/2 amps.. 3.95 
Sec. 14 -14 or 23 V. 7% or 15 amps 5.50 

OPERATING MANUALS: 
BC -375 $2.00 SCR -508 $2.00 
BC -223 .. . 2.00 SCR -522 5.00 
MARIO II BI9. 2.00 SCR -I83 2.00 

WHIP ANTENNA EQUIPMENT 
MAST BASES -INSULATED: 

MP- 132 -(illustrated) 1" heavy coil 
spring, 2" insulator. Overall length: 111/2 ". 
Weight 2% lbs. Price $3.95 
SIP-22-spring action direction of bracket. 
4 "x6" mounting. Price $2.95 
MAST SECTIONS FOR ABOVE BASES: 
Tubular steel, copper coated, painted, 3 
foot sections. screw -in type. MS -53 can 
be used to make any length, with MS -52. 
51 -50 -49 for taper. 
Price -any section Ea. 50c 

MS -54 or 55. Larger sections than MS- 53 Ea. 75C 
BAG 11U -56 for carrying 5 Mast Sections 50c 

METERS: 
0 -150 Volt 400 Cycle 21/2" Round $2.95 
0 -5 Amp. AC 3" lid. 0 -100 A. Scale 3.95 
0 -5 Amp. AC 3" ltd. 0 -75 A. Scale 3.95 
0 -5 Milliamp DC 21/2" Square 2.95 
0 -500 Microamp 21/2" Rd. w/O -15 & 0 -600 DC 

Volt Scale 3.95 

COMMAND TRANSMITTERS and 
RECEIVERS with SCHEMATICS 

USED: NEW: 
BC -453 Receiver -190 -550 EC $ I I .95 
BC -454 Receiver -3 to 6 MC 5.95 $7.95 
BC -455 Receiver -6 to 21 SIC 6.95 
BC -457 Transmitter -4 to 5.3 MC $ 5.95 58.95 
BC -453 Transmitter -5.3 to 7 MC 5.95 8.95 
BC -459 Transmitter -7 to 9 SIC..., 1 4.95 24.95 
BC -696 Transmitter -3 to 4 SIC 1 4.95 24.95 

TRANSMITTERS and RECEIVERS: 
USED: NEW: 

BC -1206C Receiver, 200 -400 VC 5 5.95 
13C -357 Maker Beacon Bec 2.95 
BC -347C Amplifier with Tubes $2,95 
BC -709 Amplifier 3 95 4.95 RA -10 DA Receiver 

1 7.50 
TA -12 Transmitter 29.95 
BC -230 Transmitter, 1 coil set 4.95 6.95 BC -645A Transceiver, 435 -500 MC 1 4.95 MARK II No. 19 Radio Set 39.50 59.50 
3/4 RPM ANTENNA ROTATOR MOTOR 
High torque, reversible motor - -- 
operates directly from 110 Volt 
60 cycle by use of condenser. 
Light weight, quiet running. 
ruggedly built, positive stop, 
easily mounted. Normally oper- 
ates from 110 Volt 400 cycle. 
Complete- with in- 
structions. NEW 
10 MFD 400 Volt Cond., !..... 51.00. SPST Momentary # t 

Switch, 35c. DPDT Dlomen- 
tary Switch, 75C. Resistor, 
100 ohm 25 Watt, 50c. 4 Wire Cable, 5 C per ft. 
COMPLETE KIT OF PARTS -Motor, Cond , SPST 

$ Switch, and Resistor $5.95 
DYNAMOTORS: 

INPUT OUTPUT: STOCK No. PRICE 
9 V. DC 450 V. 60 MA. DM -9450 

@ 6 V. DC 275 V. 50 DIA. w /Blower $3.95 
12 or 24 V. DC 440 V. 200 MA. & 

220 V. 100 DMA. D -104 9.95 
12 V. DC 000 V. 300 SIA. BD -86 7.95 
12 V. DC 130 V. 150 MA. BD -87 5.95 
12 V. DC 375 V. 150 MA. BD -83 6.95 
12 V. DC 1000 V. 300 DMA. BD -77 7.95 

PERMANENT MAGNET FIELD DYNAMOTORS: 
12 or 24 V. DC 275 V. 110 MA. USA /0516 $3.95 
12 or 24 V. DC 000 V. 50 MA. USA /0515 2.95 u o V. DC 000 V. 50 MA. 
Tell Us Your Dynamotor, Inverter, & Small Motor 
Needs! 

Address DEPT. RN Minimum Order $2.00 P Ices F.O.B., Lima o 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES 1 3L I M A;1 O H I O 
T. 

PEN -OSCIL -LITE 
Extremely convenient test oscillator for all radio 
servicing: alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
v. Low in cost Used by Signal Corps 

Write for information. 

GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 22, N. Y. 

Advance with ELECTR 
ONICS 
cITY 

You need firm grasp of fundamentals to keep pace with 
these complex, fast -growing fields. In thorough 2 -year 
course learn electricity, electronics, physics, mathemat- 
ics. drafting, etc. Employers want Franklin graduates. 
Coed. G.I. approved. Day, evening. 43rd year. 
1Vrite for Catalog. 

FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Boston 16, Mass. 

COAXIAL CABLES 
GUARANTEED!! NEW!! 
Price per Price per 

Ohms 1,000 ft. Ohms 1,000 ft. 
11G -5 /1.7 53.5 $ 70 110 -28 /U $160 
RG -6 /U 76 150 RG -29/U 53.5 50 
RG -7 /U 97.5 65 RG -34/U 71 175 
RG -8 /1) 52 60 RG -37/U 55 40 
RG -9 /U 51 135 RG -39/11 72.5 180 
RG -10 /U 52 125 RG -41/U 67.5 550 
110 -11 /U 75 120 RG -54/11 58 65 
110 -13 /U 74 125 RG -54 /AU 54 75 
RG -15 /U 76 160 RG -55/U 53.5 65 
MG -18 /U 52 450 RG -57/11 95 100 
11G -21 /U 53 100 RG -58/17 53.5 50 
RG -22/U 95 110 RG -59/11 73 40 
RG -24/U 125 240 RG -62 /U 93 50 
RG -25/U 48 575 RG -74/U 52 250 
RG -26 /U 48 75 RG -77/U 48 100 
RG -27/U 48 290 1tG -78 /U 48 80 

Add 25% for orders less than 1,000 feet 

SILVER MICA CAPACITORS 
MMF MMF MMF MMF MMF MMF MFD 
8 50 120 270 466 815 .0027 

10 51 125 300 470 820 .00282 
18 60 130 325 488 875 .002826 
22 62 150 330 500 .003 
23 66 ISO 360 510 MFD .0033 
24 63 200 370 525 .001 .0039 
30 75 20S 390 560 .0012 .005 
33 82 225 400 680 .001625 .0051 
39 100 240 410 700 .0022 .0056 
40 110 250 430 750 .0023 .006 
45 115 260 450 800 .0024 .0082 

Price Schedule 
8 Mv1F to .001 MFD 

.0012 MFD to .0027 MFD 

.002S2 MFD to .0082 MFD 

10c 
20e 
50c 

WE NEED CARBON RESISTORS 
Highest Prices -Phone Rittenhouse 6 -4927 

400ma. CHOKE 
12 Henry-90 OHM 

High Voltage Insulation 
Hermetically Sealed 
$3.85 each-10 for $34.00 

VERNIER DIAL (From BC -221) 
2 ó ' Dia. 0 -100 in 360 °. Black with silver marks. 
Has thumblock 85c 

VERNIER DRUM (From BC -221) 
0-50 in 180° black with silver marks 85c 

OIL FILLED CONDENSER SPECIALS 
4mí4, 2,000 V.D.C..$3.85 8mtd, 2,000 V.D.C..$5.00 
2mfd, 4,000 V.D.C.. 2.25 4mtd, 600 V.D.C.. .69 
CARBON MIKE T- 17- Slightly used, guaranteed. 
5 -ft. cord and PL 68 69c 
THROAT MIKE (MT 81 -A), 2 mikes in leather 
zipper case with 56' cord & PL 58 -Brand New.49c 

METERS -Brand New -Guaranteed 
0 -1 Amp, RF, 235' $3.29 
0 -300 V. D. C., 2W 3.50 
0-500 Microamp, 2W 3.85 
0 -7.5 V. A. C., 334' 3.46 
HAYDON Timing Motor. 4 R.P.M., 115V , 
60 cyc $1.79 

FILAMENT TRANSFORMER 
Prl.; 115V., 60 Cyc. -Sec., 5 V., 115 Amp. 6000 
Volt insulation $9.95 each 
SELSYNS 2J1G1 -Brand New -400 Cyc....$1.65 
SOUND POWERED Handset - 
Includes 6 ft. cord $17.60 pr. 
Minimum order $3.00 - All orders FOB, Phila. 

RELIANCE Merchandizing Co. 
2221 Arch Street Philadelphia 3, Pa. 
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n0aln ,n,,.. a - °..,.r / 
Transformers, Chokes, Wire, Condensers, Knobs, 
Sockets, Switches, Dynamotor. $.39 ONLY $ 9 

PLATT PROMISES... 
With world conditions as they are, Platt promises 
to do his hare by continuing to offer radiomen a 
wide variety of merchandise at rock bottom prices. 
You are assured of bargain prices, immediate deliv- 
ery, and top -notch equipment. 
Platt has a considerable amount of highly desirable 
material used in World War II, so if you don't see 
what you need be sure to write. Or better still, 
if you happen to be in New York City, why not make 
it a point to drop in at Platt's large retail store 
at 489 Broome Street. 

20 POUNDS OF ASSORTED 
RADIO PARTS 

s 

- 
100 ASSORTED ,, 

RESISTORS l 
Non -insulated, various 1 ' 
ohmages and $1.47 C1 
wattages I l 
_ 

s 

e 
e 

e 

s 

PLATT ELECTRONICS CORP. : 
Dept. A, 489 Broome St., N. Y. 13, N. Y. 

PHONES: RE 2 -8177 and WO 4.2915 

KIT OF 15 
CONDENSERS 

Bathtubs and Electrolytics. 
NOW $!.49 

DYNAMOTORS : 
Dynamotor for DY -12 Power Supply for ART- 

13 Only $7.95 
Type P01 -33 -A, in, 28 V, out. 540 VDC, 250 

mills BRAND NEW 1.95 
Typ 

(Excellent -Used) 1.25 
53 -A, 24 V, in. 220 V. 80 MA 

out 
e D 1- 

BRAND NEW 1.95 

GET 'EM NOW AT THIS 
SPECIAL LOW PRICE! 

FIELD TELEPHONES 
Army surplus, completely re- 
conditioned and electrically 
tested. Guaranteed. 

LIKE. 
NEW. $!0.95 Only 

BC -221 Frequency Meter - Excellent Condi- 
79.50 

MN-26C Compass Receiver. NEW.... 29.50 
433G Compass Receiver -Excellent Condition 39.50 

HEADSETS- Excellent Buys! 
IiS -33 with cord and plug, used, 

good condition $0.79 
IIS -23 -Brand New with ear pads 2.75 
IIS -33 -Brand New with ear 

pads, cord and PL54 plug 2.75 
TH- 37A -1200 ohms with dual plugs $2.95 

MINIMUM ORDER $2.00 
Immediate Delivery -Send 25% deposit on C.O.D. 
orders. All shipments F.O.B., N.Y.C. (N.Y.C. resi - 
ents add sales tax to your remittance.) 

TELEVISION ELECTRONICS 
Learn Radio the Northwestern Way 

BASIC RADIO 
RADIO SERVICE 
COMMUNICATIONS 
INDUSTRIAL ELECTRONICS 
TELEVISION 
RADIO PRODUCTION -CONTROL 

Highly Trained Instructors Modern Equip- 
ment Spacious Building and Grounds 

G.I. and Rehab. Approved 
NORTHWESTERN VOCATIONAL INST9 

745 Grand Ave. 

ST. PAUL 5 

MINN. 
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the folder conceals an effective indoor 
antenna which is said to provide re- 
ception in most metropolitan loca- 
tions. 

The new antenna comes complete 
with 10 feet of 300 ohm lead -in. The 
company will provide full details on 
request. 

MATCHING TRANSFORMER 
The Brach Manufacturing Corpo- 

ration of 200 Central Avenue, Newark, 
New Jersey, has developed a new 75 
to 300 ohm matching transformer with 
high pass filter action. 

The new unit, which has been desig- 
nated the No. 72 -300, is designed to 
be a perfect termination at Channels 
2 -13 but offers a serious mismatch to 

diathermy and short -wave interfer- 
ence transmissions in the i.f. band. A 
coaxial fitting is furnished with the 
transformer to make a low -loss con- 
nection to RG -59/U. The transformer 
has negligible loss over the complete 
TV band and a voltage gain of two - 
to -one. 

TV FUSE KIT 
Littelfuse Inc. of 4757 Ravenswood 

Avenue, Chicago 40, Illinois, is cur- 
rently marketing a handy fuse kit for 
television service technicians. 

The kit, which measures only 21/4" 
by 11/2 ", contains 10 fuses in eight of 
the most -often -needed types. Two of 
the eight are duplicated, giving more 
adequate coverage on the more popu- 
lar types. 

Additional details on this new fuse 
assortment are available from the 
company. 

ADJUSTABLE TV TABLE 
The Abner -Hull Manufacturing 

Company of 143 Newbury Street, Bos- 
ton, Massachusetts is presently mar- 
keting an adjustable television table 
which can be used with virtually any 
make or model table TV receiver. 

The table is made from kiln dried 
Northern hard woods and finished in 
"deep color" brown mahogany. Mod- 
els finished in blonde wood are also 
available. The table is designed with 
reversible panels to provide high or 
low edges depending on the require- 
ments of the television set. The legs 
are equipped with glides and an ad- 
justment for non -rocking. 

This table is adjustable from 163/4" 
x 163/4" to 261/2" x 261/2 ". The adjust- 
ment feature is completely concealed 
and the size adjustment can be made 
in less than a minute without the use 
of tools. 30 

Rate 35c per word. Minimum 10 words 

RADIO ENGINEERING 

RADIO Engineering Broadcasting, Aviation and 
Police Radio, Servicing, Marine Operating and 
Electronics taught thoroughly. Expenses low. 
Write for catalog. Valparaiso Technical Institute, 
Dept. N, Valparaiso, Ind. 
PANELS for electronic, nucleonic construction 
projects. Complete service for designers, custom 
builders. Circular upon request. Gilpin Instru- 
ment Works, P. 0. Box No. 8, Mt. Clemens, Mich. 

SALE 

RECEIVER- Transmitter RT- 16/FRC 1,150 watts. 
Five sliding decks in grey metal cabinet. 120/240 
volts AC, 1.49 to 12.5 mc. Unused but needs 
slight work. Cost Government $1,500. Tubes in- 
cluded. A steal at $150. Philip B. Winston, Ger- 
mantown, Tenn. 
RECORD Changer Parts for leading makes. We 
ship everywhere. Friend's Wholesale Distributors, 
106 N. 6th St., Philadelphia 6, Pa. 
RADIO receivers, meters, parts, magazines, mo- 
tors, etc. Send for list. All replies answered. 
50 -75% off actual value. Samuel S. Potter, Mill 
Creek Road, St. Augustine, Fla. 
R.C.A. Coin -operated Radios, used $29.00 each. 
Box 233, Cedar Falls, Iowa. 
FIVE Element TV Yagi Beams. High band $6.75, 
Low Band $8.50. Aluminum Tubing, etc. Willard 
Radcliff, Fostoria, Ohio. 

BARGAINS. New and reconditioned Hallicrafters. 
National, Collins, Hammarlund, RME, Meissner, 
other receivers, tuners, television receivers, trans- 
mitters, amplifiers, speakers, etc. Lowest whole- 
sale prices. Terms. Shipped on trial. Liberal 
trade -in allowances. Write Henry Radio, Butler. 
Mo., and 11240 W. Olympic, Los Angeles, Calif. 
HOTTEST surplus list in the country. Elec- 
tronics- Hydraulics, Aircraft -Gadgets. Dick Rose, 
Everett, Wash. 
RADIO Diagrams 50e ; Record Changers, Record- 
ers 60c; Television Diagrams with service data 
$1.00 up. State Manufacturer and model number. 
Iiramer's Radio Service, Dept. Rx, 36 Columbus 
Ave., New York 23, N. Y. 

COLOSSAL bargain in radio parts, over 150 as- 
sorted radio parts including resistors, condensers, 
controls, coils, etc. All new, $75.00 value, guar- 
anteed satisfaction or money refunded, postpaid 
in U. S. A., $2.50. Write for catalog. Buyers 
Syndicate, 30 N. Taylor St., Springfield 3, Mass. 

3 -WAY Portables, $12. Other bargains see June 
classified. Catalog. Smith, 46 Fisher Ave., Rox- 
bury, Mass. 
HEARING Aids. Zeniths, Western Electrics. Re- 
conditioned. Make miniature transmitters or re- 
ceivers. Complete with ear piece and cords, $16.00 
each. Gloria Davis, 2135 Caton Ave., Brooklyn, 
N. Y. 

100 MICA and Silver Mica Condensers, $1.98. Betz, 
73 Caroline Ave., Yonkers, N. Y. 

53 OHM coax: 100 feet $3.00 ; Sample 5c. Harry 
H. Van Dick, Box 236, Little Falls, N. J. 
SPECIAL: TV Chimney Mounting Brackets $1.50. 
Immediate Delivery. Weight 4 lbs. Oakdale Televi- 
sion Supply Co., Box 28, Oakdale, Pa. 
RADIOS. Record changers. Inter -corn. Write: 
R. 4, 2125 W. Monroe St., Chicago 12, III. 

RADIO TV. sales and service. Established. Low 
overhead. Lease. $3,750. E. Weeks, 22091/2 Florida 
Ave., Tampa, Fla. 

HELP WANTED 

INSTRUCTORS in Electronics and Radio. Prefer 
former Navy Radio Technician instructors willing 
to locate in the Detroit, Mich., area. Write to Box 
452, c/o Radio & Television News, 185 N. Wabash 
Ave., Chicago, Ill. 
ELECTRONICS Technicians, Engineers : Expand- 
ing Company in Range Instrumentation field has 
openings for experienced electronic, radar, and 
telemetering technicians and engineers. Address 
applications to : Land -Air, Inc., Box 76, Holloman 
AFB, New Mexico, Attn : C. E. Riggs. 

CORRESPONDENCE COURSE 

USED Correspondence Courses and Books sold 
and rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 
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TELEVISION 
ANTENNA KIT 

9.95 te 

8 Bar conical antenna, 100 
feet of twin lead 6 foot alu- 
minum m ast- -6 standoffs - 
high and low frequency con - 
cal scientifically engineered 

give g mnperform- 
inst 

aVery high gain. Easy 
llation. 

Double Stack with aluminum no- $15.95 , eessories, complete 

SKY TUNER 
$24.95 

You simply press a button 
on the emote -control cabi- 
net nd the antenna rotates 
(right or left, as you desire) 
until the picture is bright- 
est. You release, and recep- 
tion is utomatically locked 
in that precise position! 

Banishes "ghosts" and man -made 
i terference. nd enables you to 
adjust reception with extreme 
accuracy to the daily variations 

inmal direction due to chang- g atmospheric conditions. 

Fingertip contról stops antenna instantly. 
Operates 25 volts from any 110 volt AC wall utlet. 
Will take any antenna installation. Shipped 
ready to install, with instructions. 
Self -protecting feature prevents accidental dam- 
age due to improper operation. 
270 degree rotation in 

Seither direction. 
cientific speed of rota- 

tion aids quick selection 
of peak reception -one 
revolution every 45 sec- 
onds. - 
scaled alumi- num 

in ahume- 1 i ngn h fusing de- 
signed for 
d 

rigidity, 
arability. 

weight 
antenna 

Ship of 150 lbs. 
iepi eing 

:, 
wt. 8 lbs. 

Three-wire control 1, simple e ó tall, 
economical. 

No dead spots. 

IMPROVED, ALL -ALUMINUM 

TELESCOPING 

ANTENNA 
MAST 

Engineered for Television and FM- Increases Sig- 
nal Strenn h- Reduced Interference -Improves Re- 
ception in Remote Areas -Ideal fo "Hams." 
Raised in upright position from 6 feet to 35 
feet simply and easily due to STEP -TUBE design. 
All necessary parts such as screw eyes, bolts, dou- 
ble galvanized guy wires (360 ft.) cut to length. 

-SPECIALS MIN 

Chimney Mounts extra quality $1.59 
Coaxial cable, ft. .06 
Shielded 300 OHM Line, ft .12 

20% deposit with order required. Bal- 

ders under $5.00 send cheek or Money Order 
PLUS postage. 

RICHFRED Television Sales Co. 
Box 100 -11 Hill St., Newark. N. J., R.N. 1 

BARGAINS! 
We still have plenty of them -but, we are 

doing so much business that we are afraid we 
won't have anything left to sell in a few 
months. Most of the material we have been 
advertising is still available -check with us 
for current prices. 

WANTED! 
Right now we are more interested in buy- 

ing than selling. We want to buy large or 
small quantities of new or used electronic 
components, equipment, tubes, etc., gov't or 
mfrs. surplus. Cash or trade for standard test 
equipment or electronic material of your 
choice. 

LECTRONIC RESEARCH LABS 
1021 -R Callowhill St. Phila. 23, Pa. 
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TV Servicing with GDO 
(Continued from page 65) 

sensitivity as the front end is ap- 
proached. 

Only after the horizontal circuit is 
functioning properly should the grid 
dip oscillator be used to check the ver- 
tical pattern. Some service techni- 
cians feed a signal generator, set for 
150 to 200 kc. output, into the video 
amplifier, to give a number of vertical 
lines. But, with a grid dip oscillator 
it is necessary to have the front end 
gain so that the instrument needs no 
direct connections to the set. 

To obtain and hold a horizontal pat- 
tern, the grid dip oscillator frequency 
is tuned to the channel frequency and 
then carefully tuned off this frequency 
until a pattern of vertical lines is 
noted. Final tuning must be done by 
the set control with the contrast and 
brightness adjusted to their optimum 
settings. At this point it is advisable 
to check horizontal linearity with 
other vertical circuit functions. 

As in all good television alignment 
procedures, each channel should be 
checked from the front end. Using the 
horizontal bars or a local station if 
possible, align each channel to its 
proper frequency. It is the usual prac- 
tice to tune the local stations in with 
the contrast set at "gray," adjust for 
brightness for a fine definition, clear 
the "gray" picture, and then bring up 
the contrast to the desired level. The 
resultant picture is one that shows up 
the results of a good alignment job. 
When the grid dip oscillator is used 
properly it provides a new approach to 
television servicing which promises 
faster, easier servicing which is more 
along the line of the old -time radio 
servicing techniques. 

NEW TELEVISION 
STATIONS 

TWO Vancouver radio stations, CKWX 
and CKNW, have recently made for- 

mal application to the Canadian Broad- 
casting Corporation for permission to 
enter the television field, according to 
word released by the U. S. Department 
of Commerce. 

Famous Players (Paramount) has 
also expressed interest in a Vancouver 
video outlet. The CBC Board of Gover- 
nors favors a joint application from 
Vancouver commercial groups which 
would share costs. Such a group, it is 
understood, would be able to expect 
some financial aid from the CBC. Thus 
far, no joint applications have been 
made. 

There are at present about 150 TV 
receivers in the Vancouver area. Ex- 
cellent reception from Seattle is re- 
ported. Approximately 600,000 persons, 
living within 60 miles of Vancouver, 
would form the potential television 
audience. 

Montreal and Toronto are the only 
TV stations authorized by Canadian 
broadcasting officialdom thus far, but 
both Vancouver and Ottawa hope to get 
studios before 1952. 30 

October, 1950 

MEISSNER 9 -1093 
AM-FM TUNER AMPLIFIER 

Those who want to offer their customers 
the finest at modest cost will find the 
MEISSNER 9 -1093 AM -FM Tuner and 
Amplifier perfect for custom installations. 

It is one of the widest- ranged, purest 
toned amplifiers on the market. It 
handles all tones the human ear can 
hear, with a full 18 watts output at less 
than 2% harmonic distortion. 

Compare its quality and price with 
all others ... discover for yourself why 
it's MEISSNER for magnificent reception! 

OUTSTANDING 
FEATURES 

Separate AM & FM circuits 
SAM circuit features dual band width I. Y 

*PHONOGRAPH INPUT: Compensated for 
either magnetic or crystal pickup. 

*TONE CONTROL: Combination control 
provides bass boost up to 11 db at 40 CPS 
and treble attenuation up to 13 db at 
10,000 CPS. 

ARMSTRONG FM with double conversion 
of signal. 

*No additional pre -amplifier. required to 
use variable reluctance phono pick -up. 

ANTENNAS: Two indoor supplied, pro- 
vision for connecting external AM and FM 

WRITE TODAY FOR 
ILLUSTRATED 9 -1093 FOLDER 

M E I S S N E Rfri tAfwoto..t eceAti.,% 
MEISSNER MANUFACTURING DIVISION 

MAGUIRE INDUSTRIES, INC., MT. CARMLL, ILLINOIS 

UNIVERSAL MICROPHON 
Better Than Ever 

Tested and Approved... 
in EVERY FIELD! 

Model D -20 
Dynamic 

end 
Crystal 

Wherever sound is transmitted, Universe 
Microphones are accepted unanimously...and 
rightly so...because there is a Universal Micro- 
phone designed and constructed for your 
specific need. 

The complete line of Universal Microphones 
are built to withstand the most rugged tests - 
for durability and faithful performance. Each 
precision -built instrument represents the years 
of experience and technical knowledge of the 
Universal family of employees. 

A UNIVERSAL MICROPHONE FOR EVERY 
USE: Fixed, Mobile, Dictation, Recording, 
Marine, Aircraft, Broadcasting, Amateur and 
Public Address. 

Model 808 Write for our latest catalog 
Velocity 

UNIVERSAL ia4,t ̀Zp'y¿e COMPANY 

P. O. BOX 261 -M * PASADENA, CALIFORNIA 
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ii B" TA 
THAT'S A BUY 

TV CONICAL ANTENNA (Dub ° -X) Sturdy 
Prefab Const Versatile 72. 150 or 300 ohm 
Match, Intl 8 elements, Cross Bar & 
Hd'ware. Brand New, Only... $4.98 

NEW TV COMPONENTS 
HiV Horiz & Defi Output Xformer Sim RCA 
211T5 For 15 -16" Picture Tubes 51.98 
Width Control Sim 201R4 .39 
Focus Coil Sim 202D2 4.98 
UTA119318 HBO Xfmr H'Sid 1.69 
UTC 88662 VBOXfmr H'Sid 1.69 
TV Yoke SPECIAL 2.49 
Focus Coil Magn Kinescps 2.98 
HiV Cndsr 500mmf /15KV .79 
JEFFERS Cndsr 50Ommf /20KV .89 
Ion Trap Magnet RCA 203D1 .39 
Ion Trap Perm Magnet type .49 
RCA HiV Defi Xfmr 211T1.. 4.98 
V'Output Xfmr Sim RCA 204T2 2.69 
12 or 121 /z" Tube Picture Frame Mask .59 
TV T\VINEX TACKER 3.98 

METER SPECIALS 

Best Buy! 5 Ma. DC Tuning 
Meter G -E, 2a/a" dia. Bklt 
Csd SPECIAL 98c 
O -1 Amp DC, 31/2" 53.69 Wstghs $ 

0 -15 Amp DC, 21/4" Hoyt $2.95 
0 -30 Amp DC, 2,Z" ShuntWE /Wstghs 2.98 
0 -240 Arne DC, 2 -" Less Shunt 2.49 
0 -240 Amp DC, 2 av /ShuntWstghs 3.98 
0 -500 Volts DC, 1000 ohms /V WEoo 4.95 
0 -7.5 Volts AC, 31/2" Wstghs B -Csd. 3.98 
0 -150 Volts AC, 2 1/ i6 "Rd.SOOoYOGE 1.98 
0 -150 Volts AC, _ /a "Wstghs /GE/ 
Simpson 25 to 125 cye 3.98 

RECTIFIERS 

30Vin /26Vout /150Ma Selen 
IN / nitg flange. 2 units can 
connect in C.T. for Full Wave; 
4 units usable as Full Wave 
Bridge. Ea. Unit 36c; 2 for 

60e; 4 fer 51 
100Ma Selon, 69c; 200Ma Selen 98c 

Sensational BRADLEY Double Bridge. Bal- 
d Current & Temp 1% 

+68 °C. Inpt to 4.5VAC, Output to 3VDC/ 
9ßc SMa. Only 

Full Wave Bridge Sales for Relays or Pwr, 
Inpt 115 to 130 ' Outpt 115vdc /40Ma. 
Ea. 49c; 10 for 54.49. 

Full -Wave Center Tapped 
Input Output Amps Each 
16V 14V 1.35 $2.49 
36V 2SV 1.5 - 

1.49 
Full -Wave Bridge Rectifiers 

18V 14V 3.5 $3.98 
18V 14V 6.4 5.25 
18V 14V S 6.98 
18V 14V 13 8.95 
1ßV 14V 17.5 

- 

11.55 
36V 2SV 3.5 - 

6.49 
36V 2SV 5 8.49 
90V 75V 

5 1.49 
135V 115V 3.5 18.49 

CIRCUIT BREAKERS 

Heinemann2IagnBkrs Am x:0.22. 
43, 

Klmee Thermal Push Button Bkrs 
A,eps:5,15 Ea. 79e 
Sq'D á CH ToggleSw Bkrs Amps: 

5,10,25 Ea. 890 

UHF ANTENNA 
12 " /3OCm AT5 /ARRI Usable Citzn& 
HemBand Ins CoexTerm SilvPlCOnt 
WpfGask &H'ware Mobile Mtg New 
39c¡ 4/$1. 
PL259 for above 35c 
MICROWAVE ANT AS125 /APR, 1000 
to3100Mc /UG58U Term InBilt Hi- 
Pass Fltr FlangebltgInclH'avme, SPE- 
CIAL .. .. .......53.98 
ANT AN13OB, 33" Whip... .98 
ANT AN131A, lift. BSect.... 2.89 

Sectional Antennas 
O MS49- 52,12?/_ít...51.69; MS49 -53, 49 íS4 3.69 MS49 -56 & extra 53. 

ft. s 98 
BASES: 

5; ft. 3 98 BASES: MP22, $3.95¡ MP48 

PENCOP 
Thru -Panel Two 7/s"Hx11/4"diaSects&Herd- 

are. GlazedCeramic.... .....2 for 45c 
Cylindrical, Glazed, Tapped 
S 1/4 "lvx / "dia,..105 11 /2 "hx3 /4 "dia.. .12e 

INSULATORS 

RELAY SPECIALS 
12Velt Contactor /Hvy DtY/SPST NO 

BSS Make /ECLIPSE 
18to28V /DPDT /Octal Base Sealed CLARE 
SK5010 ...... ..... ...... 1.49 /Rect for 115VAC per 
24V/85ma/20A Cts /SPNO Dlil 1.49 make /GM Labs 

KITS 
Silver & Mica Cndsrs 30 for $2.50 
Controls, 50ohm to 2 Megs 10 for 2.98 
Resistor5,1 /2 &1W,to2Megs ...100 for 3.50 
Vitreous WW Resistors 20 for 1.00 
Sockets,Asstd,8.7,5,4P 25 for 2.49 
Rotary Switches,Asstd. 6 for 1.75 
G &P TubeCaps,Asstd. ..50 for 51.49 
Coil Forms,ThdSmIIF .50 for 1.00 
Iron Core Slug &Screw, .50 for 1.00 
ElastieStopNuts,Asstd. . 50 for 1.00 
Knobs,Asstd. w /Insert..25 for 1.25 
Spaghetti Sleeving,ASStd. 

75ft. for 1.00 
CeramiconCndsrs,Asstd. 15 for 1.00 
Fuses,ASStd. LF &Buss .100 for 1.95 
Grommets,RubherAsstd.100 for 1.00 
Resistors 

' 
2W Asstd....100 for 6.50 

Tie -Point Lugs,ASStd. ..25 fer .35 
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VIBRAPACKS 
6VDC in 425V/ 
110ma Out, 
Less Vibrator. 

$10.95 

190V /S5ma 
Outpt ..$3.49 

DYNAMOTORS 
28Vin /540Vout /250ma LN $3.49 
28Vin /250VOUt /60ma 1.98 
12 &24Vin /220V/100ma & 

ma 
PE94A. /2 Some Above NEW w /filtrs 

5.95 
& Start .. .. .. 9.95 

Inverter 
115V /485KVA /OU pu Input; 

t 14.95 

(o.> MICA CAPACITORS 
A. 

fd ..........12 for 98e 
B. Lug Term: .006mfd /600wv. 

Type Mfd WV Each 
B.... .006 600 5.25 B.... .008 600 

600 .25 B.... .O1 .45 A.... .02 600 B.... .03 600 .98 B.,.. .002 1200 50 B.... .01 1200 A.... .0004 2500 75 A.... .005 2500 . 

A..,. -015 2500 1.30 
E. Transmitting Micas 

Volts Each Mfd 1.35 .006 2500 $ .65 
.00005 3000 .90 .0001 3000 
.0007 3000 

Postage Micas: .003/.00, 

BAKELITE CASED 
PAPER CAPACITORS 

Postage & Domino- 400to600WVDC 
MFD: .01, .02, .05, .08, .1. Each....10e 

TUBULAR PAPER 
CAPACITORS A' 

.Imfd /150wv; .OSmfd /400aw; 
600svV. Each 7c; 16°U-m411. 

* o OIL CONDENSERS 
Lowest Prices Ever! 

G .ln,ffd 
/2000wv TOBE.Coe,m02 

OfFF$1.98 
& Rectang -No Choice 

500 WVDC 
.5 26e 

1 mfd 290 
600 WVDC 

mfd 35c 
2x.25 mfd 290 
3x.05 mfd 255 
3x.22 fd 29e 
1000 WVD.: 
.1 
.25 

mid 
raid 63e 

Bath Tubs 
300 WVDC 
1.2 mfd 21e 
400 WVDC 
1 mfd 27c 
2 mfd 39c 
4 mfd 67c 
6 mfd 89e 
2x.1 mfd 23c 
30.1 mfd 33c 

CRYSTALS 
Mtd FT243 exacting S.C. Opts 
3525Kc 4190Ko 5233Kc 
3735110 4780Ko 9ßc 35Kc 3980Kc 5030Ko e a. $ 2 
Write for other frequencies. 

Hi Acey Xtal Freq Standards 
81.25Ke ...$1.98 1000KC, usable in 
100KO 5.98 BC221 $4.49 
200Ko 3.98 4700KO .... .98 
500Ke 12.98 5000Kc .... 3.98 
CRYSTALS -Mid htr Ovens HiAccy Stabil- 
ity. 5010,5025,5055Kc, e a 514.98 
Rochelle Salt Xtals 69c; 10/55.00 

for 
CRYSTAL HOLDERS 

A. 4- crystal holder 1 /s"pins, 
3 /4 &1 / "spacing 10c; 12/$1 
B. HiFreq Dual tal holder 
FT243 100....... 12/51 
C. HF Xtal Holder 1/ "spac- 
ing 1 /g" pins 10e; 12/51 
D. Johnson Mycalex 3 pin 
BENDIX & WE ea 35c 

POCKET VOM 
1maMTR1000 ohm /pv 

OHMETER ZERO 
Same Both Ranges 

MOLDED CASE 
31/e x 51/2 x 21/4" 

ETCHED PANEL 
WHITE LETTERS 

6AC VOLT RANGES 
0- 15/30/150/300 A 1500 

& 3000 VOLTS 
6DC VOLT RANGES 

0- 7.5/15/75/150 S. 750 & 
1500 VOLTS 

4 DC CURRENT RANGES 
0- 1.5/15/150 ma & 0 -1.5 

Amps 
2 OHMETER RANGES 

500 ohm & 1 megohm 

leads 1 
COMPLETE BAT $ Test e $13.75 

NEW TUBE TESTER 
CHECKS OCTAL, LOKTAL, NOVAL, BAN- 
TAM, PEANUT, TELEVISION MIN. MAGIC I 

THYRATRONS & OTHERS. CHECKS for 
SHORTS & leakage up to 5 megs. CHECKS 
INDIVIDUALLY 

S Uf ti 
Diode, Triode, Pentode 

se prps TUBES. RMA Switch- 
ing COMPLETE IN OAK CASE SLIPON 
HINGED COVER 103/4 x 8": 

n 
4 x 51e/4. Ob- 

solescence Safety factor with Roll 
lector switching keeps tester up to date. 

SPEEDREAD CHART. COMPLETE 539.75 
CONSTANT VOLTAGE REGULATORS 
60 Watts RAYTHEON Inpt 95-130V/60 
eye; Outpt 115V/.58A/1/4 %Reg. .514.95 
380 Watts GEN ELEC Inpt 115- 220V/60 
eye: Outpt 115V /380Watts $39.95 
2000 Watts SOLA Inpt 95- 190V/50 60 eye; 
Outpt 115V/2Kw/17.4A/1% LN $130; 
NEW USNcost$369, Special $162 

RCA UNIV OUTPUT XFMR 
10W, to IOKC. Matches ANY 
Line orSpkrs /VC's 3to4or 
150ohms to ANY Load &Tube 
IMP bet50 &10240ohms. Over 
1000 combinations! Acts as 
EXC Band PassFltr Frog 
AttnUnit for DynMike Cuts 
HI's orLOWS. IDEAL Lazy Q -5 
ctionCWorPhone. Gets ONLY 

Signal you WANT to hear. 

Hi Gain Dynamic Mike & Xfmr Buy! 
Comb 
UTC/ S 

hi-gain 
er Elec 3y ordg, l 

Xfmr 
600 ohm 

CT & 4000 ohms Tapped 250x150 
ohms. Fully Shielded H'sld PLUS 
Esc Fidelity Dyn Mike. Both for 
ONLY 51.98 

FUSES- HOLDERS 
3AG: 1 /2,1/4,1 /2 Amp . - ..100 /4.98 
3AG: 11/ ,2,3,4,5,8,10Anp100/3.49 
4AG: 1 /zAmp Ea. 7c; 100 for 5.98 
4AG: 5,10Amp Ea. 5c; 100 for 3.98 

4AG: Slo -Blo: 10Amp, Ea 9c; 100/ 7.98 
SAG: 40Amp Ea. 5c; 100 for 3.98 
7AG: 0.2Amp Ea. 9c; 100 for 7.98 

Non -Renewable Ferrule Mtd Fuses 
11/x13/32" dia. 250, 0.8,3,4,6,10.15 
Amps, Ea. Sc; 10 for 35c 
2x9 / 16 "dia, 250 V: 2.21/2.6,12, 30Amps, 
Ea. 7c; 10 for 50e 
3AG -4AG: Clip Mtg Ea 12e; 10 for 1.00 
3AG -4AG: Dual Clip Ea 20c; 6 for 1.00 

HAYDON CLOCK 
MOTOR & SWITCH 

Synchronous 6 to 1OVAC /60cy/ 
24RPM & Switch op110V /60cy 

/Resistor 98c; 12 for....510 
Clock Motor SYNC 1RPM /1 Z49lV/ 
60 cy $ 

BUZZER TYPE 
FOGHORN 

USN. New, Adjustable. In- 
tense Low Pitch. Ideal P.A. 
System, Photocell or Bur- 
glar Alarm, Boats, Cars, 
Buses, Trucks. Oper 6 -24 
vacdc. 51/4" Diem. í l/ lbs. 
SPECIAL 51.49 

HOLTZERCABOT BELL! 

High- Efficiency Type 
Perm Magnet, 27/a" Dia. 115 Volts 

.700 90D 
AC /DC. Only 

Alignment Tools 
(Top) Ideal NO -LOSS Alignment Screw - __s driver -long Insulated Shaft. Sure-Grip 

Knurled Knob- ONLY 
(Bottom) RELAY Spring Adjuster & Swtch- 
Bd Tool Slot takes up to .022 ". MECC. 
2203 

F 

A. 
HA I MAR UND 

CH500 2.5 MR S 
1 

98e 
A. 20 MH /500ma /14.75 ohms DCR 8 

mf dist Cap 
core 

ft &4/4" mtg98e 
Ctrs. ceramic 

B. SICKLES 85MH /250ohms / ceramic 70c form 
C. NATIONAL R300 /imh /300ma /10 28e ohms @ 

C. Two 2.5MH / 125ma &.01 &.002cdsr &a5c 
Resist 

D. 5MH /300ma, pi wound 29e 
E. 21/ & 5mtr /2.5MH/.27 ohms /1A. 25e 
F. Nat 1R11o52 /80 &160mtrs /4MH /600 

98c 
G. SICKLES HF 20MH /200ma75ohms 49e 
H. Hash Chokes for MercuryVaporRec 250 
I. SICKLES 1 5M11/200ma. ea 25c 
HAM). SRLBUND Type RFC 85 1111/225 

69c 

VARIABLE 
CONDENSERS 

A. 150 mmf /3000 V Gap 

e. HF MILLEN or CARD - 
WELL 51.00 

B. DUAL 15mmf ea sec- 
tion 3000Volt Gap. 70e 

B. BUD Dual 75mmf ea 
Section 1000 Volt Gap 
HF $1.49 

C. JOHNSON 70H30 74 
mmf / 3000V GAP.$1.29 

D. CARDWELL NEUT ZT /12MMF 5093e 
GAP & LOCKNUT 

E. CARDWELL TIC- 300 -US 53 TO 312 rnmf. 
Can be made into Split Stator. BRAND 
NEW 512.95 

F. HAMMARLUND MC75S 8Ommf. List 
$3.40; ea. 98c 

Vernier Drive 10 to 369 mmf ea. 79. 
MIDGET 3 to 15MMF Midline 49c 
Phasing Condenser 90 Degree Quadrants, 4 

Taps 360 Deg Var Sinewave Gen.52.39 

2a/Tank 
Meter 

& Choke d69c32 $1ÓÓ 

/ PRECISION -- -V RESISTORS 

Over 21/2 Million in Stock 
"TAB " -Specialists in Precision Re- 

sistors 

No Mfrs Choice -We Ship Types in Stock 
0.116 271 1200 3100 14550 90000 
0.42 275 1225 3163 14600 91000 
0.425 280 1250 3259 15000 93300 
0.607 286 1260 3290 16000 95000 
0.7 289 1300 3333 16500 100000 
1.03 299 1350 3384 16800 110000 
1.3 300 1355 3500 17000 115000 
1.75 310 1400 3509 17500 116667 
2.5 311.5 1488 3700 17977 120000 
3 320 1495 3730 18000 130000 
3.83 325 1500 3760 18300 135000 
1 330 1510 4000 18380 140000 
4.35 340 1518 4030 18500 141000 
5 350 1600 4200 18800 145000 
5.025 360 1640 4220 19000 147000 
6.25 366.6 1646 4280 19500 150000 
6.5 370 1650 4300 20000 155000 
7 375 1670 4314 20441 160000 
7.8 380 1680 4440 20500 165000 
7.9 389 1710 4444 21000 166750 
8 390 1712 4500 21500 167000 
10.38 400 1740 4720 22000 169200 
11.25 410 1770 4750 22500 175000 
12 414.3 1800 4850 22990 180000 
13.52 418.8 1818 4885 23000 180600 
14.2 425 1830 4900 23150 185000 
14.25 426.9 1865 5000 23325 186600 
14.5 427 1892 5100 23400 190000 
15 440 1894 5210 23500 198000 
16 450 1895 5235 24000 200000 
17 452 1896 5270 24600 201000 
19 460 1897 5300 25000 205000 
19.2 470 1898 5500 25200 210000 
20 475 1899 5600 25400 215000 
22 478 1900 5730 25833 220000 
23 480 1901 5770 26000 225000 
24 487 1902 5910 26500 229000 
25 500 1903 6000 26600 230000 
26 520 1904 6100 27000 235500 
28 525 1905 6125 27500 238000 
30 540 1906 6140 28000 240000 
31.5 550 1907 6200 28430 245000 
37 575 1908 6300 28500 250000 
48 580 1909 6495 29000 265000 
49 588 1910 6500 29500 268000 
50 600 1911 6840 29990 270000 
51.78 612 1912 6990 30000 275000 
55 625 1913 7000 31000 294000 
56.7 633 1914 7320 31500 300000 
60 640 1915 7500 32000 307500 
63 641 1916 7700 33000 311000 
68 645 1917 7717 35000 314000 
74 649 1918 7900 37000 316000 
75 650 1919 7930 38140 325000 
80 657 1922 7950 38500 330000 
81.4 665 1924 8000 39000 333500 
88 668 1926 8094 39500 350000 
89.8 670 1960 8250 40000 353500 
95 673 1980 8500 42000 375000 
100 675 2000 8700 43000 380000 
101 680 2045 8770 45000 400000 
105 681 2080 9000 47000 402000 
105.7 684 2095 9100 47500 420000 
107 689 2141 9445 48000 422000 
120 697 2142 9500 48660 425000 
121.2 699 2145 9710 49000 450000 
125 700 2150 9800 50000 458000 
130 711 2160 9900 52000 478000 
135 733 2180 9902 55000 500000 
147.5 740 2187 10000 56000 520000 
150 750 2195 10430 57065 521000 
160 800 2200 10500 58333 525000 
165 806 2250 10600 60000 543000 
170 850 2300 10900 61430 550000 
175 854 2400 10936 62000 570000 
179 899 2450 11000 64000 575000 
182 900 2463 11400 65000 600000 
182.4 910 2485 11500 66600 620000 
200 917 2490 11690 66650 650000 
209.4 946 2500 12000 67500 654000 
216 978 2525 12500 68000 660000 
220 1000 2600 12800 70000 690000 
220.4 1030 2625 13000 72000 700000 
225 1056 2635 13100 73500 750000 
230 1059 2700 13500 75000 761300 
235 1067 2750 13550 80000 800000 
240 1100 2850 13600 82000 813000 
245 1110 2360 14000 84000 850000 
245.4 1150 2870 14250 85000 900600 
250 1155 2900 14400 85750 930000 
260 1162 3000 14500 88000 950000 
Any size Above, Each..35e; Ten for..$3.29 

MEGOHMS 
1. 1.57 2.25 3.673 6. 8.02 
1.1 1.579 2.5 3.75 6.5 8.5 
1.2 1.65 2.7 3.9 6.6 9.05 
1.25 1.75 2.75 4 6.7 9.5 
1.3 1.8 2.8 4.23 7 10 
1.35 1.9 2.855 4.25 7.5 11.55 
1.39 2 3 4.5 7.62 12 
1.4 2.11 3.3 5 7.74 12.83 
1.5 2.2 3.5 5.5 8 13 

13.85 
Any Size Above, Each ..70c; Ten for ..$6.49 

POTENTIOMETERS 
200 ohms, AB- J,1 /a "SD- . - -695 
100000 ohms, CTS,11 /8 "SD.19c 
200000 ohms, 1/4" shaft...19e 

1 megohm, 11/" split milled° /2" 245 
5K -30K dual, AB- 3,7/169g 29e 

RHEOSTATS 
25 Watts -Slotted Shaft 

350,500,1000,1500,3500, 
5000 ohms 2 for 980 
50 Watts,20 ohms,Knob& 
Plate 980 

THAT'S 
A 
BUY "TAB TAHAT'S 

B-UY 

DEPT. IoRN SIX CHURCH ST. NEW YORK 6, N.Y. U.S.A. - CORNER CHRUOOM 
2Ó1.BERTY 

STS. 

PRINTED IN U.S.A. ILIIDIO 

Write for Your FREE 

"TABOGRAM" 
53. Min. Order FOB NYC. Add Shpg 
Charges & 25% Dep.. Shipments Gtd 
R'Exp. Only. Prices Subject t0 
Change Without Notice. 

Phone: Worth 2 -7230 
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Get 

Into 

YOU RE 

PROFESSIONAL MULTITESTER 

Ynp+ 

MANY OTHER UNITS WITH 
S WE SEND YOU! 

Signal Generator 

T.R.F. 
Receiver 

You Build This 
Superheterodyne 

u Receive a Special Series 
of Modern Lessons in TELE- 
VISION, all a part of your 
course: you master all phases. 

LEVISION, RADIO 
ELECTRONICS 

Master A[C Phases 

Get Complete Training. You Receive and Keep All Tubes, 

Equipment, Parts and Lessons. No Extra Charges. 

GOOD PAY 
and Unlimited Opportunities 

in JOBS LIKE THESE: 

Business of Your Own. Radio Manufac- 
turing, Sales, Service. Broadcasting 
Telecasting. Television Manufacturing. 
Sales, Service. Laboratories: Installa- 
tion, Maintenance of Electronic Equip- 
ment, Electrolysis, Call Systems. Garages: 
Auto Radio Sales, Service. Sound Sys- 
tems and Telephone Companies; Oil Well 
and Drilling Companies; Engineering 
Firms. Theatre Sound Systems Police 
Radio. 

And scores of other good jobs 
in many related fields 

YOU CONDUCT MANY 
EXPERIMENTS LIKE THESE! 

Checking action of condensers 
Experiments with AF and RF amplifiers 
Experiments with resonance 
Producing beat frequencies 
Calibrating oscillators 
Experiments with diode, grid -bias, grid - 

leak and infinite impedance detectors 
Practical experience in receiver trouble 

shooting 
Application of visual tester in checking,' 

parts and circuits 
Experiments with audio oscillators 
Advanced trouble -shooting 

and many, many others. 

Complete Training by Practical 
Resident Trade School, Est.1905 
The same highly trained faculty, in- 
struction materials and methods used 
here in our large, modern resident . 
school, are adapted to your training in 
your own home. Shop Method Home 
Training has been proved by hundreds 
of successful graduates. 

Both Resident and Home Study 
Courses Offered 

YOU 
LEARN BY 

DOING 
You receive 
special labora- 
tory experi- 
ment lessons 
to show you 
how to build 
with your own 
hands various 
experimental 
units such as 
those shown at 
left, and how 
to conduct 
many tests. 

You will find all lessons easy to under- 
stand because they are illustrated 
throughout with clear diagrams and 
step -by -step examples that you work 
out yourself. Every piece of the equip- 
ment and complete lesson material we 
send you is yours to keep and enjoy, 
including the multitester, experimental 
equipment, all parts of the Superhetero- 
dyne, tube manual, radio dictionary, 
and complete, modern Television texts. 
All parts are standard equipment. 

Shop Method Home Training ... 
Earn While You Learn 

With our practical resident Shop 
Method Home Training, you study in 
your spare time. You receive Spare 
Time Work Lessons, which show you 
how to earn while you learn. Service 
neighbors' radios and TV receivers, ap- 
pliances, etc., for extra money and ex- 
perience. Many National students pay 
all or part of their training with spare 
time earnings! 

DON'T DELAY! The Radio -Television 
Industry needs trained men NOW! 

For quick action, 
mall coupon 
today and we'll 
rush you full in- 
formation. 

APPROVED 
FOR 

VETERANS! 
Check coupon below! 

Free! 
NEW, ILLUSTRATED 
OPPORTUNITY 
BOOK AND SAMPLE 
LESSON SHOW YOU 
HOW WE TRAIN 
YOU ... SEND FOR 
THEM TODAY! NO 
COST. NO 
OBLIGATION. 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIF. EST. 190 

National Schools, Dept. RN -10 

4000 South Figueroa Street 
Los Angeles 37, California 
Send me your FREE book "Your 
the sample lesson of your course. 
man will call on me. 

-, 
G1 .,,,,, 

mn uülülültilL 

Mail in envelope 
or paste on 

penny postal. 
Future in Radio" and 
I understand no sales- 

NAME_-------'-----'--'----- 
-_ °-"- °- -'- _ °-'------------___ AGR 

ADDRESS 

CTTY ZONE ______ -- _STATE ____ 

Check here if Veteran of World War II 
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MALLORY CAPACITORS 
Give Outstanding Service! 

Every Mallory FP Capacitor is designed to perform 
consistently during more than 2000 hours of opera- 
tion at a temperature of 85 °C. 

One reason why Mallory Capacitors operate so long 
at high temperatures is the unusual care taken in 
production to prevent contamination, which causes 
corrosion ... shortens the life of ordinary capacitors. 

Result: with the Mallory FP line you may service 

both radio and TV sets, without the need for buying 
special types for the high temperature jobs. Yet 
Mallory Capacitors cost no more! 

You will find it pays to rely on the complete Mallory 
capacitor line ... electrolytic, paper, ceramic and 
Mallory Plascap plastic tubulars. 

See your Mallory Distributor, now. Remember, you 
pay no premium for Mallory Precision Quality! 

The Amazing MALLORY PLASCAP*- The New Standard 

AAL OY 
PLASCAP 
DS*+1"0°Yt/t: 

.. ..:-. 

These four exclusive features make your 
service jobs surer ... easier. No oil 
leakage, no unsoldered leads, no messy 
wax coatings, no insulation problems! 

TRISEAL CONSTRUCTION. Sealed three 
ways... with moisture -free M allotrol, tough 
outer plastic shell, exclusive Mallocene! 

FASTITE LEADS. Permanently fastened ... sealed with Mallocene ... unaffected 
by soldering -iron heat! 

in Plastic Tubular Capacitors 

DISTORTION -FREE WINDING. No flattened 
cartridges due to molding pressures .. . 

no failure due to "shorts "! 

TRU- CENTER CARTRIDGE. Cartridge cen- 
tered every time ... uniform insulation 
guaranteed at all points! 

Your Mallory Distributor is ready to serve you! 

*Trade Mark 

MALLORY 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS VIBRAPACK* POWER SUPPLIES FILTERS 
*Rep. U. S. Pat. Off. 

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