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unningham. . . the high mark in 
qualify for over 33 years 

AS A PRODUCT of the vast engineering and man- 
ufacturing resources of the Radio Corporation of 
America, Cunningham tubes have consistently 
occupied the forefront in tube quality and perform- 
ance. That is why RCA and Cunningham stand 
side -by -side as two great names in radio. 

Cunningham tubes have enjoyed customer 
acceptance for over 33 years. Whether it's metal, 
miniature, or glass, there's a Cunningham type to 

ri44 SEE YOUR CUNNINGHAM DISTRIBUTOR TODAY 

meet practically every service requirement. Your 
Cunningham Distributor keeps complete stocks on 
hand to meet your immediate needs. 

RCA LABORATORIES 
PRINCETON, N. J. 

Behind every Cunningham 
tube is the engineering leadership 
of the Radio Corporation of America. 

QUALITY PRODUCT OF THE 
RADIO CORPORATION O.FMERICA 
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I'LL TRAIN YOU FOR YOUR 
FCC LICENSE 

A Federal Communications Commission 
Commercial Operator's License puts you 
in line for a good job in Radio or Tele- 
vision Broadcasting, Police, Marine, Avia- 
tion, Two -way, Mobile or Micro -wave Re- 
lay Radio. Mail coupon below for book 
and catalog (both FREE) about my NEW 
Communications course. 

YOU BUILD THIS TRANSMITTER 
with parts I send. This low -power broadcasting transmitter 
shows you how to put a station "on the air." You perform 
procedures demanded of Broadcast Station Opera- 
tors, conduct many experiments, make 

NICATIO 
many practical tests. 

at Home 
in Spare 

Ic J 

YOU BUILD 
this Transmitter Power Supply 
used in the basic experiments in 
RF and AF amplifiers, frequency 
multipliers, buffers, etc. 

oNZ minn*asrcn 

C 

YOU MEASURE current, 
voltage (AC, DC and RF), re- 
sistance and impedance in cir- 
cuits with Electronic Multi - 
tester you build. Shows how 
basic transmitter circuits be- 
have; needed to maintain sta- 
tion operation. 

YOU 
SET UP code amplitude and 
frequency modulation circuits 
(put voice,.music, etc., on "elec- 
trical signal" you produce). You 
introduce, correct defects, learn 
how to get best performance. 

0 
YOU a 
BUILD this Wavemeter and 
use it to determine frequency 
of operation, make other tests 
on transmitter currents. 

TRAINED THESE MEN 
"I am now Chief Engineer 
of Radio Station WORD, in 
charge of four engineers. 
Owe all I know about Radio 
to N. R. I. " -C. J. BUR - 
DETTE, Spartanburg, S. C. 

"Thanks for splendid Home 
Study Radio Course, a large 
factor in my getting present 
position as Senior Radio Op- 
erator of Station WRGP. "- 
C. LISTER, Pensacola, Fla. 

"Wild a Radio telegraph 
Second Class License. Now 
with Civil Service as P -9 Electrical Engineer." - 
OTIS L. WRIGHT, Albu- 
querque, N. M. 

"I have been in several kinds 
of Radio work. I am now 
specializing in Marine Ra- 
dio. telephone installations 
and service. " - MURRAY 

Am* DICKSON, Paducah, Ky. 

"When I enrolled, I had no 
idea of entering Commercial 
Radio. Nosb Operator, Police 
Radio Station WASP and 
Highway Station WKSJ. " - 
G. DeRAMUS, Selma, Ala. 

"Am now Chief Engineer at 
Radio Station WAGC. Still 
using my N. R. I. texts as 
swell references." - CHAS. 
W. STOKELEY, Chatta- 
nooga, Tenn. 

with MANY KITS of 
MODERN EQUIPMEN1 

Ever think HOW FAST Radio -Television 
Communications is changing, developing, 
growing ? Have you considered what this 
amazing progress can mean to you? 

In 1945, there were 943 Broadcasting 
Stations. Today 2,694 are on the air! 
Result- THOUSANDS OF QUALIFIED 
MEN STEPPED INTO GOOD JOBS. Only 
19 Television Stations were on the air in 
1947. Today there are more than 50 and 
experts say there will be 150 in a few 
months, 1,000 within three years. That 
means thousands of well -paid jobs for 
trained Operators and Technicians. Then 
add development of FM, Two -way Radio, 
Police, Marine, Aviation and Micro -wave 
Relay Radio! Think what all this means!. 
New jobs, more jobs for beginners! Better 
jobs, better pay for experienced men! 

Are you a beginner who wants steady 
work in this growing field? My NEW 
course can help you get an FCC License 
and prepare for the job you want. Are you 
a man with some training in Radio or 
Radar, or a Licensed operator? My NEW 
course modernizes, increases the value of 
your knowledge and experience! 

Servicing Training 
Also Offered by N. R. I. 

If you prefer a good -pay job in Radio - 
Television Servicing . or your own 
money -making Radio- Television Sales and 
Service Shop, I'll train you at home. My 
famous Servicing Course also includes many 
Kits of Parts. You conduct experiments and 
tests with modern Radio and other circuits 
you build. I also show you how to make $5, 
$10 a week or more EXTRA MONEY fixing 
neighbors' Radios while training. Full infor- 
mation in my 64 -page catalog. Mail coupon. 

I SEND 

Course Is New! Different! 
Mail coupon now for facts about my 

NEW, intensely practical course in Radio - 
Television Communicat ions. Let me send 
you FREE books. Real outlines of 78 les- 
son texts written for y by leading Com- 
munications experts, edited by my practi- 
cal staff. See the nine big Kits of Parts 
I send that "bring to life" theory you 
learn. Read about ti e transmitter you 
build and operate, abut the Electronic 
Multitester you get. 7.11 equipment yours 
to keep. My BRAND NEW course includes 
BOTH Theory and Practical Experience, 
with result -getting k ts, in Radio -Tele- 
vision Communications. It's backed by 
N. R. I. -the world's oldest and largest 
home study Radio schc ol. 

Mail Coupon Foi Book FREE 
Send today! See whit my NEW course 

is like. Find out how I get you ready for a 
.brighter future, better earnings, more 
security in Radio-Teles ison. Send coupon 
now in envelope or paste on penny postal. 
NO OBLIGATION. NO SALESMAN 
WILL CALL ! My b 3oks, sent to you 
FREE, tell the full story. J. E. SMITH,t 
President, Dept. OBR, National Radio In-. 
stitute, Wash- 
ington 9, D. C. 

f1Ha-8aoArfREF 

VETERANS 
GET THIS TRAINING 
WITHOUT COST UNDER 
G. I. BILL. MAIL COUPON. 

February, 1950 

MR. J. E. SMITH, President, Dept. OBR 
National Radio Institute, Washington 9, D. C. 
Mail me FREE Catalog and Book about Radio and Tele- 
vision Communications opportunities and training. (No 
salesman will call. Please write plainly.) 

Name Age 

Address 

City Zone State 
Check if Veteran Approved Under G. L Bill 
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Editor 
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H. S. RENNE, M.S. 

Associate Editor 
RAY FRANK, W9JU 

Contributing Editor 
R. HERTZBERG, W2DJJ 

Television Consultant 
MILTON S. KIVER 

Short -Wave Editor 
KENNETH R. BOORD 
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COVER PHOTO. Frank Gerufy, transmit- 
ter engineer, and James Long, video engi- 
neer, at the studio controls of WOR -TV, 
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Chairman of the Board and Publisher 
WILLIAM B. ZIFF 
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radio - television n -et cfronici 
Average Paid Circulation over 200,000 
Radio News Trademark Reg. U.S. Pat. Office No. 378427 Television News Trademark Reg. U.S. Pat. Office No. 517468 

Radio & Television News Trademark Reg. U.S. Pat. Office No. 517025 

RAD O.& 
TELEVISION 

NEWS 

CONTENTS FEBRUARY, 1950 

Processing Radio Transcriptions J. Dale Healy 

Crystal Diode Field Strength Meter Robert C. Moses 

Ultra- Modern WOR -TV Is 84th Television Station Newland Smith 

Test Equipment for Citizens Radio Harold B. McKay 

A Strain -Sensitive Phono Pickup R. S. John 

A Two -Band Piece of Wire Karl Dreher, WOWO 

Modern Television Receivers (Part 22) Milton S. Kiver 

A Collapsible Speaker Cabinet Michael Wolfe 

Mountain Top TV City Charles D. Perlee 

Mac's Radio Service Shop John T. Frye 

Custom Video Has Built -In Booster Clark E. Jackson 

Electronically Controlled D.C. Load Maxime G. Kaufman, W3OXT 

3 -Tube Amplifier for Variable Reluctance Pickup Edwin W. Hill 

31 

35 

36 
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42 
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A New Approach to Beam Antennas Major Charles E. Spitz, W7JHS 

Build a Sweep Frequency Audio Oscillator Glen Southworth 

58 

60 

An Electronic Metronome Albert H. Taylor 62 

Instant Heating Devices Norman L. Chalfin 64 

Understanding Super -Modulation John K. McCord, W1BIJ 66 

Receiver Servicing Without a Signal Generator James Kauke 84 

DEPARTMENTS 

For the Record The Editor 8 Letters from Our Readers 102 

Spot Radio News 16 AFCA News 110 

Within the Industry 22 Manufacturers' Literature 114 

Short -Wave K. R. Boord 56 MARS 126 

What's New in Radio 79 New TV Products 132 

Technical Books 151 

COPYRIGHT 1950 

ZIFF -DAVIS PUBLISHING COMPANY 
185 North Wabash Ave., Ch.cago I, W. 

VOLUME 43 NUMBER 2 Member 
Audit Bureau of 

Circulations 

RADIO &'l'EI.UVISION NEWS is published monthly ey the Ziff-Davis 3 Company, 185 
5 N. 

Wabash Ave., )Chicaglo 

1, Ill. Subscription Rates: in the United States $4.00 (12 issues), single c pies n u British Empire, 
opies 40e; in Mexico, South and Central America, and U. sS. Possessions, $4.00 (12 iss es); pire, $5.00 

(12 issue) all other foreign countries $5.00 (12 issues). Subscribers should allow at least 2 weeks for change of 

address. All communications about subscriptions should be addressed to. Director of Circulation, 185 N. SVabaso Ave., 

Chicago 1, Ill Entered as second class matter July 21, 1948, at the Post Office, Chicago, Illinois, under the Act of 

March 3, 1879. Entered as econd class matter at the Post Office Dept., Ottawa, Canada. should hould retain a 

copy of contributions and include return postage. Contributions will be handled with reasonable care but this magazine 

assumes no responsibility for their safety. Accepted material is subject to whatever revisions and byline changes 

that are necess' 'y. Payment made at 
o 
ur rrent rates, coves all authors', contributors' or contestants' rights, title, 

and interest in and to ac i cepted material, including photographs and drawings. 

RADIO & TELEVISION NEWS 
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Which 

Do You 

Want? 

Better Pay 

A Nice Home 

A New Car 

Greater Security 

Happy Vacations 
and Travel 

Get Your FCC Ticket 

Jobs leading to 

$3,000 to $7,500 
(Average Pay Report !d by FCC 

Nationwide Survey) 

are openin ; up 

right now for 
FCC Licensed 

Radiomen. 

I can train you to pass your FCC License Exams 
in a few short weeks if you've had any practical 
radio experience -amateur, Army, Navy, radio 
servicing, or other. My time -proven plan can 
help put you, too, on the road to success. 

Let me send you FREE the 
entire story 

lust 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 

How to Pass 
COMMERCIAL 

F RADIO OPERATOR 

License 
Exams 

Add Technical Training to Your 

FCC Practical Experience & Get Your 

COMMERCIAL 
LICENSE RADIO OPERATOR 

in a Few Short Weeks... 
It's EASY if you use CIRE Simplified Training 
and Coaching AT HOME in SPARE TIME 

Get your license easily and quickly and be 

ready for the jobs open to ticket holders 
which lead to $3000 to $7500 (aver- 
age pay reported by FCC nation- 
wide survey.) CIRE training is the 
only planned course of coaching 
and training that leads directly to 
an FCC license. 

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

CIRE Job -Finding Service 
Brings Amazing Offers of Jobs! 
"I am working at WRJM as transmitter engineer, and I 

received this position in response to one of the employ- 
ment applications sent me upon completion of my course 
and the receiving of my Diploma. I received my 1st class Radiotelephone 
License on March 2, 1949. I want to express my sincere appreciation 
to the staff of CIRE." 

Student No 2608 AT 

"Have found and accepted a position at KWAD in Wadena, Minn. 
I am indebted to CIRE for I secured this position through the help of 
the CIRE Job Finding Service. I had six other offers from stations 
receiving my employment application and CIRE reference. I am sincerely 
under obligation to you." 

Student No. 2760 AT 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -14 4900 Euclid Bldg. Cleveland 3, Ohio 

Approved for Veteran Training under the "G.1. Bill of Rights" 

February, 1950 

FREE 
Tells where to apply for and take FCC examina- 
tions, location of examining offi, es, scope of knowl- 
edge required, approved way b prepare for FCC 
examinations, positive method of checking your 
knowledge before taking the examinations. 

1. 

Booklet 

Tells of Thousands of Bi and -New, 
Better Paying Radio mobs Now 
Open to FCC License Holders. 

2. Tells How We Guarantee to Train 
and Coach You Until You Get Your 
FCC License. 

3. Tells How Our Amazing .'OB -FIND- 
ING Service Helps Yoi Get the 
Better Pay Job Our Training En- 

titles You to Hold. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

Desk RN -I4, 4900 Euclid Bldg., Cleveland 3, Ohio 
(Address to Desk No. to avoid delay) 

I want to know how I can get my FCC ticket in a few short w teks by training 
at home in spare time. Send me your amazing new FREE booklet "Money 
Making FCC License Information," as well as a FREE sample FCC -type exam 
and FREE booklet, "How to Pass FCC License Examinations" (does not cover 
exams for amateur License). 

Name 

Address 

City Zone !fate 

Veterans check for enrollment information under 6.1. Bill 
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OildFOR TV 
SERVICE EN 

"THE STANDARD BOOSTER" A new 
high gain TV preamplifier that assures 
your customers studio clear reception. 
This means plus profits for you by 
boosting your TV set sales in fringe 
areas. "The Standard Booster" features 
2 knob control ... continuous tuning, 
eliminates a switch from high to low 
channels ... printed circuit trouble 
free operation. 

standard B Á eq5' ..The for Fringe 

1 000,000 .Over tuners n 

StandarÑow In Use 
FOR TWO GREAT PRODUCTS 

"THE STANDARD BOOSTER" 
"THE STANDARD TUNER" 

"THE STANDARD TUNER" is nationally 
recognized as the accepted replacement 
tuner by the trade. Incorporated as origi- 
nal equipment in over a million TV sets 
produced by the majority of the out- 
standing manufacturers. This is the tuner 
for you. It gives higher sensitivity ... 
quick interchanging of channel inductors 
.. adaptable to U.H.F. See your jobber 

for details. 

43¡<,;, 

SIa#id4d COIL PRODUCTS CO., INC. 

CHICAGO LOS ANGELES BANGOR, MICHIGAN 

6 

Build your profits and ex- 
pand your TV service business 
now with these two great 
"Standard" products. Write 
today for complete profit 
information, specifications 
and performance data. 

RADIO 8- TELEVISION NEWS 
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HOME TRAINI 
agirn OPTIONAL 1 

FEATURE 

Build and Keep 10, 121/2 or 16 inch Picture Tube Quality 
TELEVISION RECEIVER as you prepare for a Profitable Future 

vi 

.vst-verenli 

11 

R-F Signal 

Generator 

Multimeter 

Here is everything you need to prepare you at home for 
FASCINATING WORK, GOOD MONEY and a THRILLING 
FUTURE in one of America's most promising fields. 

This includes the opportunity to build and keep the top 
quality Television Receiver shown above-with choice of 
a 10, 12 1/2 or 16 inch picture tube that gives big, bright, 
sharp, steady pictures. Get the complete facts. This is an 
optional feature - available when you complete your 
training described below. See how D.T.I.'s wonderfully 
practical "BIG 5" method meets industry's needs. No 
previous experience needed. Mail coupon today! 

16 Big Shipments of Parts - Plus Lessons 
Work over 300 electronic experiments and projects from 
16 big shipments of parts. This includes building and 
keeping all test equipment and radio set shown at left 
side of page. Modern easy-to-read lessons with handy 
fold-out diagrams simplifies your entire training. 

Oscilloscope 

(t.? 

You Also Use Home Movies 
D.T.I., alone, includes the modern, visual training 
aid . .. MOVIES to help you learn faster, easier 
at home. See electrons on the march and other 
fascinating "hidden action"-a remarkable home 
training advantage that speeds your progress. 

EMPLOYMENT SERVICE 
When you complete your training, our effective 
Employment Service helps you get started toward 
a real future in Television-Radio-Electronics. 

Modern Laboratories 
If you prefer, you can get ALL your 
preparation in our new, Chicago train- 

ing laboratories 
one of the finest of 
its kind. Ample in- 
structors modern 
equipment. Write 
for details! 

6 Tube 

,Ratlio 

Receiver 

DeFOREST'S TRAINING, INC. 
Chicago 1 4, Illinois 

A DeVry Institution 

February, 1950 

N G 
'AL 

N4L- 2 
YouLearn-By-Do- 
ing from 
HOME LABORA 

TORY 

-s-- 

You Learn-by-Reac'ing 
from DT.l.s MOD- 
ERN LESSONS 

-by-Seeing 
.f.'s HOME 

MAIL THIS COUPON T DDAY! 

DeFOREST'S TRAINING, INC. 
2533 North Ashland Avenue,Dept.RN-G-2 
Chicago 14, Illinois. 
Without obligation, give me complete facts showin how I way 
make my start in Television-Radio-Electronics. 

Name 

Street 

City 7one State 
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POWER - 
PACKED 

FOR 

HEAVY 

DUTY 

\ \\ 
SOLDERLITE 

STREAMLINED 

5- SECOND 

HEATING 

RIGID -TIP 

LONGER REACH; 

DUAL HEAT 
-single heat 
200 watts, 
dual heat 
200/250 watts; 
115 volts, 
60 cycles 

New WELLER 
250 -watt 

Soldering Gun 
Heavy jobs and light jobs -the new 250 - 
watt Weller Soldering Gun speeds them 
all. Chisel- shaped RIGID -TIP provides 
more soldering area for faster heat trans- 
fer. New "over- and -under" terminal design 
gives bracing action to tip. Your Weller 
Gun does delicate or heavy soldering 
with equal efficiency; compact and light- 
weight, it gets into the tightest spots. 

Weller Guns actually pay for them- 
selves in a few months. Fast 5 second 
heating means no time lost. Trigger - 
switch control means no current wasted 
-no need to unplug gun between jobs. 
Prefocused spotlight and longer length 
let you see the job and reach the job 
with ease. No other soldering tool offers 
so many time -and - money- saving 
features. Order your new 250 -watt 
Weller Gun from your distributor to- 
day, or .write for bulletin direct. 

SOLDERING GUIDE 
Get your copy of "SOLDER- 
ING TIPS" -new fully illus- 
trated 20 page booklet of 
practical soldering sug- 
gestions. Price 10c at 
your distributor's or 
order direct. 

WELLER 
MANUFACTURING COMPANY 

810 Packer Street, Easton, Pa. 

B Y T H E E D I T O R 

WHY THE 'RUSH FOR COLOR TELEVISION? 

SEEMS like every few hours some- 
one calls to request information 

on the status of color television. 
"Should I wait until Spring so I can 
buy one with color ?," "Which, in your 
opinion, is the best set for color tele- 
vision?," "I understand we are to have 
color soon and my present set will 
then be obsolete," and many similar 
statements. 

The public, apparently impressed 
with news items read in its daily news- 
papers, is generally of the opinion that 
color television is "just around the 
corner." People forget, however, that 
they waited many years for our pres- 
ent monochrome (black and white) to 
emerge from "just around the corner." 

Television, in its present form, has 
reached the stage where further im- 
provements will be made largely at 
the transmitting end, rather than 
within the receivers. One of the great- 
est improvements will come from 
camera techniques. A majority of 
programs seen, especially remote pick- 
ups, suffer from the lack of picture 
quality, not from the equipment itself, 
but because of the careless use of 
monitors and other pickup techniques. 

But these troubles will soon be 
ironed out and the public will then 
enjoy picture quality comparable to 
motion pictures. Then, and only then, 
will proper groundwork be laid for 
expanding into color video with its 
increased problems of register, tonal 
balance, and a host of other details 
that must be perfected before color 
will be acceptable. It took years of 
painstaking research and experiment 
to perfect what we now have and it 
will take an even greater period of 
time for color television to reach 
equal acceptance by the public. 

It will take time to complete coax 
links- spreading like a giant web 
across the country- before the public 
can enjoy really worthwhile programs 
that originate from principal TV cen- 
ters. Television set customers in re- 
mote areas soon tire of mediocre tele- 
transcriptions and a steady diet of old 
movie films. They want the real thing. 
These folks certainly would prefer 
good monochrome now and would be 
content to wait for color. 

TV technicians will have plenty of 
time to learn the intricacies of mono- 
chrome circuits before color emerges 
from its swaddling clothes, if we take 
time to perfect a good compatible sys- 
tem. That's good all around! 

In our opinion, color television will 
not reach the acceptance stage for 
many, many moons. The ballyhoo on 
color television, if continued, could 
even kill off that which the public 
now enjoys. 

We are simply not ready for color! 
So why all the premature dreaming 
that we will soon be seeing stuff.com- 
parable to Technicolor movies -right 
in our own living room -within a few 
months ? Who's kidding whom ? Even 
newspapers owning and operating 
television stations, who should know 
better, treat color television as some- 
thing ready for production as soon as 
the FCC decides on a system. 

It is not that simple. We have seen 
several of the color television sys- 
tems which are- now being discussed 
at lengthy hearings in Washington, 
which in all probability will continue 
for some time to come, and we per- 
sonally wouldn't want any one of the 
receivers in our own homes. It would 
take a staff of video experts to keep 
some of them operating -just for an 
evening. 

Exaggerated claims of color televi- 
sion have done much to instill doubt 
in the minds of many potential video 
customers and even today many hesi- 
tate to invest in a television receiver 
simply because they have been led 
to believe that their sets would soon 
be obsolete. Some believe in the 
theory that color will be the ultimate 
in television. We doubt if that will 
ever be so. Perhaps it was a mistake 
on the part of the Industry to rush 
into the ma t t e r of color video. 
Wouldn't it have been better to have 
completely developed the huge mar- 
ket existing for black and white and 
to provide the masses with the best 
possible monochrome before even con- 
sidering the addition or substitution 
of color? 

Several of the systems under devel- 
opment do show promise. Unfortu- 
nately the better systems fall short 
of being compatible. It may be that 
a combination of systems can be de- 
vised, utilizing the best features of 
each, which will result in something 
really worth considering. Only time 
will tell. Television dealers and tech- 
nicians can do a real service to the 
public by giving them the facts on the 
status of color television. 

Yes, color television will be a reality 
in the future. However, let's stop tell- 
ing the public "It's just around the 
corner " O. R. 
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There's Only ONE COMPLETE CATALOG that Brings You 

EVERYTHING IN RADIO, TELEVISION & ELECTRoNICS 

IT'S YOUR 

411/ID 196-PAGE 

VALUE -PACKED CATALOG! 

SEND FOR IT TODAY 

Get Radio's Leading Buying Guide 
Here's the Buying Guide to everything in radio for 
everyone in radio! It's the one complete catalog, pre- 
ferred in the field because it fills every TV, Radio, and 
Electronic supply need. It's packed with the world's 
largest selections of quality equipment at lowest money- 
saving prices. See the latest in TV, AM and FM receiv- 
ers; radio -phonos; new Sound Systems, P.A. equipment 
and high -fidelity sound components; recorders and 
accessories; full selections of newest Amateur receivers 
and station gear; test instruments; builders' kits; huge 
listings of parts, tubes, tools, books, diagrams. 

ALLIED gives you every buying advantage: speedy 
delivery, expert personal help, lowest prices, assured 
satisfaction -plus the most liberal Time Payment plan 
in radio. Get the 1950 ALLIED Catalog -it will save you 
time and money. Send today for your FREE copy! 

ALLIED IS YOUR TELEVISION HEADQUARTERS 

You keep up with TV when you depend on ALLIED! 

Count on us for the latest releases 
ra d largest stocks 

of picture tubes, component p 

accessories -plus the latest in TV receivers, tuners 

and kits. If it's anything in TV -we have it in stock! So 

remember -for TV -it's ALLIED First! 

ALLIED RADIO 
THE WORLD'S LARGEST RADIO SUPPLY HOUSE 

Eve/Ty-deg, út íadia,T!/at?d E ee c;tn. eu, t.c 

February, 1950 

Arlfied,ëRadio 

nd óleterni. 

Send for Radio's 

WORLD'S LARGEST STOCKS 

Radio Parts Unlimited 
Test Instruments -All Makes 
Television & Home Radios 
P. A. and Hi -Fi E7uipment 
Amateur Station rear 
Experimenters' Supplies 

QUICK, EXPERT' SERVICE 

Leading Buying Guide 

ALLIED RADIO COR 

833 W. Jackson Blvd 

Chicago 7, Illinois 

P. 

., Dept. I -B-O 

Send FREE 196 -page 1950 ALLIED Cat slog. 

Name 

Address 

City Zone .... Sta ̀ e 
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RADI-ELECTRONIC 
Components by the Thousands! ä_. LL WES 

TUBE DEPARTMENT 
Brand new, standard make tubes by the thousands are ready for 
immediate delivery at the lowest prices in our history. Check this 
list for exceptional values. 

6 OUTSTANDING VALUES 
FROM WELLS' FAMOUS STOCK 

B -L Auto Radio Filterpac 
and Battery Eliminator 

Replaces storage battery for auto radio test 
bench or for sales demonstration. Supplies 10 
amps D.C. continuous or 15 amps D.C. inter- 
mittent at 6 volts. Long life B -L Selenium Rec- 
tiier. Brand new. 115 V. A. C. Save on our 
low price of only $32.50. 

Heavy Duty Blower 
Centrifugal type blower for cooling your 
transmitter or dark room. Adjustable air 
control. Capacity 100 CFM. 115 VAC. Price 

only $12.95. 
Junior Centrifugal Blower with 25 CFM 

capacity- $6.95. 

S Meter 
Add an 5 meter to your receiver al low cos 
High grade 5 mil movement. 2 inch barre 
Only $1.25. 

Servo Amplifier 
Beautiful 7 tube amplifier complete 
with 6 relays for servo system opera- 
tion. Parts alone worth several times 
our low price. New in original packing 

, -only $11.95. 

Fractional H. P. Motor 
Perfectly built, silent running motor origi- 
nally built for ART /13 tuner. 3900 RPM. 
1/20 HP. Instructions for operating on 115 
VAC. Makes a fine sewing machine motor. 
Priced very low at $7.95. 

10 

Circuit Breaker 
25 Ampere circuit breaker protects your 

equipment in case of overload. Ideal 

for replacing household fuse boxes. 

Price only $1.95. 

TYPE PRICE EACH 
0A4G $0.95 
OlA .45 
IA5GT .65 
1B22 4.35 
1B23 7.50 
1B42 5.25 
1C5GT - .65 
1D8GT .95 
1E7GT 1.95 
1E7G 1.95 
106 .65 
1L4 .75 
1LC6 .75 
1N5GT 75 
1N21 (Crystal Diode) .65 
1N2IA (Crystal Diode) .95 
W21ß (Crystal Diode) .95 
1N22 (Crystal Diode) .80 
IN23 (Crystal Diode) .90 
IN23A (Crystal Diode) .85 
1N27 (Crystal Diode) .85 
1N29 (Crystal Diode) .85 
1Q5GT .85 
1R4/1294 .65 
155 .70 
1T4 .75 
2A3 1.05 
2A7 .85 
2B7 .75 
2822/GL559 3.75 
2C22/7193 .35 
2C26 .35 
2C26A .45 
2C34 .55 
2J2IA 11.45 
2J22 9.85 
2J26 8.45 
2.727 12.95 
2J31 9.95 
2.132 14 85 
2J33 18 95 
2J34 17.50 
2J37 13.85 
2J38 6.95 
2J48 12.95 
2J61 27.50 
2Y3G 1.20 
2X2/879 .65 
3A4 .35 
3B22 2.65 
3B24 1.75 
3BPI 3.75 
3C24/24G .50 
3D6/1299 .65 
3E29 4.95 
3FP7 2.95 
3FP7A 4.95 
30P1 4.50 
311P7 295 
3Q5 .90 
3S4 .75 
REL-5 14.95 
5API . 3.95 
5B P1 2.75 
5BP4 3.95 
5C PI 3.75 
5D21 24.75 
5FP7 3.25 
SGPI 4.95 
5HP4 4.75 
5J23 13.45 
5J29 13.45 
5R4GY .95 
6-4 .35 
6-7 .35 
6A3 .95 
6A6 .75 
6ÁB7 .95 
6AC7 .90 
6AK5 .80 
6AK6 .80 

TYPE PRICE EACH 
6B40 .95 
6B7 , .80 
6B8 95 
6BE6 .65 
6C4 .40 
6C6 .70 
6C21 19.25 
6D6 .60 
6E5 .70 
6F6 .60 
6G6G .80 
6H6 .45 
6J5 .45 
6J5GT .45 
6J6 .90 

6J7GT .70 
6J8G .95 
6K6GT .55 
6L7 .75 
6N7 .75 
6R7G .75 
68A7 50.65 
6SC7GT .70 
6SF5 .65 
6SG7 .65 
65H7 .40 
6SJ7GT .60 
6SK7GT .60 
6SL7GT .60 
6SN7GT .80 
6SQ7GT .60 
6SR7 .60 
6S57 .60 
6Ú7G .85 
6V6GT .75 
6Y6G .75 
7 -7 -11 Ballast .35 
7A4 .60 
7A7 .60 
7B4 .60 
7C4/1203A .40 
7E6 .60 
7F7 .70 
7H7 .70 
7K7 .70 
7L7 .70 
7N7 .70 
7Q7 .60 
10 .45 
LOTI Ballast .50 
l0Y 45 
12Á6 .25 
12A6GT .25 
12AH7GT 1.10 
1208 .50 
12F5GT .65 
12H6 40 
12J5GT .40 
12J 7 GT .70 
12K8 .65 
12SF7 .70 
12SG7 .65 
12SH7 .40 
12SK7 .60 

12SQ7GT .60 
125R7 .60 
12X825 -2 -amp. 

Tungar . 2.10 

13 -4 Ballast .35 
14B6 .75 
15R 1.20 
REL-21 2.75 
23D4 Ballast .45 
RK24 1.75 
24A .75 
25Z6GT 55 
26 .65 
27 .50 

TYPE FRICE EACH 
28D7 .40 
30 .75 
30 (VT -67) Walkie. .75 
33 (VT -33) Talkie .75 
34 .35 
RK -34 .45 
35Y4 .65 
36 .40 
37 .40 
38 .40 
39/44 .35 
45 Spec .50. 
46 .75 
EF50 /VT250 .45 
56 .65 
70L7 1.05 
72 1.75 
RKR -73 1.25 
76 55 

77 $0.55 
VR -78 .65 
80 45 
FG-81A 3.95 
83V .90 
89Y .40 
VR -90 .65 
VR -92 .65 
100R 2.75 
FG -105 9.75 
VR -105 .85 
VU -111 -S .55 
1148 1.20 
117Z3 55 
VT -127 British .35 
VT -127 -A (Triode) 2.95 
VR -150 .50 
VT -154 14.95 
FG -172 19.75 
205B 1.45 
211 (VT4C) .60 
215A 1.75 
221A - 2.10 
231D 1.20 
268A 2.95 
304TH 5.75 
304TL 1.75 
307A 4.25 
316Á .75 
350B $ 2.55 
354C 14.95 
371A .95 
371B 
388A 3.95 

.85 

393A 4.65 
395Á 4.95 
MX408U .40 
417A 14.50 
434A 3.40 
446A 1.55 
450TH... 17.95 
471A 2.55 
527 995 
530 9 95 
531 12.95 
532A/1B32 3.55 
GL-559 3.75 
KU -610 7.45 
HY -615 1.05 
700B 7.95 
700C 7.95 
700D 7.95 
702Á 2.95 
703A 3.95 
704A t.75 
705A 2.65 
707A 17.50 

19.50 707B 19.NE-16 
708A $ 4.95 
710A - 2.45 
713A 1.55 

TYPE PRICE EACH 
714AY 3.90 
71513 9.75 
717A .85 
721A 3.75 
723AB 14.95 
724A 4.25 
724B 4.25 
725A 9.95 
726A 17.45 
730A 10.95 
801 .50 
801A .70 
803 5.25 
804 9.95 
805 5.95 
807 1.25 
808 1.65 
811 2.35 
813 7.85 
814 175 
815 2.85 
826 .75 
829B 4.95 
830B 3.95 
834 5.75 
837 1.65 
838 $ 3 25 
841 .50 
843 .50 
851 39.00 
860 2.40 
861 29.25 
864 .45 
865 2.55 
866A - 1.30 
869 19.95 
869B 27.25 
872A 2.45 
874 1.95 
878 1.95 
930 Photo Tube 1 00 
954 .45 
955 .55 
956 .50 
957 .45 
959 .55 
991 (NE -16) .30 
1005 .35 
1148 .35 
1201 .75 
1203A/7C4 1.05 
1616 1.25 
1619 .45 
1624 1.25 
1625 .45 
1626 .45 
1629 .40 
1630 3.95 
1638 .90 
1641/RK -60 .75 
2051 .75 
7193 .30 
8011 2.25 
8012 3.25 
8020 3.25 
8025 6.75 
90 02 .45 
9002 .45 
9003 .60 
9004 .40 
9006 .40 
38111A .45 

NEON BULBS 

NE -II $0.24 
.24 

NE -20 .06 
NE-21 .24 
NE-48 .24 

Distributors: Our standard distributor arrangement applies on these items. 

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. 

wELILsOrder directly from this ad or through your local Parts Jobber. 

:TALE , JIVC. 320 N. LA SALLE ST., DEPT. R - 2, CHICAGO 10, ILL. 
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YOU 
Build This 

Superheterodyne 
You receive complete standard equip- 
ment, including latest type High -Mu 
Tubes, for building various experi- 
mental and test units. You progress 
step by step until you build a com- 
plete Superheterodyne Receiver. It is 
yours to use and keep. 

YOU RECEIVE THIS 
PROFESSIONAL MULTITESTER! 

You will use this professional instru- 
ment to locate trouble or make 
delicate adjustments -at home -on 
service calls. You will be proud to 
own this valuable equipment. Com- 
plete with test leads. 

SIGNAL 
GENERATOR 

You construct the Transi - 
tron Signal i' Generator 

shown here, demon - - strating Transitron 
principles in both R.F. 

ana A.F. stages. You study 
negative type oscillators at 
firsthand. 

AUDIO OSCILLATOR: 
An electronic 
device, which 
produces audio - 
frequency sig- 
nals for modu- 
lating R.F. (radio frequency) carrier 
waves, testing A.F. (audio frequency) 
amplifiers, speakers, etc. 

P. 
T.R.F. 

RECEIVER 
You build several 
T.R.F. Re- 

ceivers, one 
of which, a 4- 

tube set, is shown here. You learn construction, align- 
ment, make receiver tests, and do trouble shooting. 
February, 1950 

and ELECTRONIC 

/Master NI phase 
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 will find all lessons easy to under- 
stand because they are illustrated 
throughout with clear liagrams and 
step -by -step examples t sat you work 
out yourself. Every piece of the eqiup- 
ment and complete lesson material we 
send you is yours to keep and enjoy, 
including the multitester experimental 
equipment, all parts of tho Superhetero- 
dyne, tube manual, radio dictionary, 
and complete, modern TE levision texts. 
All parts are standard equipment. 

Shop Method Home Training ... 
Earn While You Learn 

With our practical rE sident Shop 
Method Home Training, you study in 
your spare time. You receive Spare 
Time Work Lessons, which show you 
how to earn while you : earn. 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 NOWT 

For quick ection, 
mail coupon 
tocay and we'll 
rush you full in- 
formation. 

APPROVED 
FOR 

VETERANS! 
Check coupon below I 

Free! 
NEW, ILLUSTRATED 
OPPORTUNITY 
BOOK AND SAMPLE 
LESSON SHOW YOU 
HOW WE TRAIN 
YOU ... SEND FOR 
THEM TODAY! NO 
COST. NO 
OBLIGATION. 

YOU NATIONAL SCHOOLS 
LEARN BY LOS ANGELES 37, CALIF. EST. 190 

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. 

FIND OUT NOW ... MAIL COUPO 
National Schools, Dept. RN -2 Mail in envelope 4000 South Figueroa Street or;,aste on 
Los Angeles 37, California , peni y postal. 
Send me your FREE book "Your Future in Radio" and the sample lesson of your course. I understand no sales- man will call on me. 

TODAY 

NAME. 

ADDRESS .__ __________ __._.._______ 

CITY _.... --- --._..ZONE.__ STATE. 
Check here if Veteran of World War II 

A GE__ 
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ten ra ab Reports to 
... More Than Meet Your 

Replacement Needs 

HI -VO -KAPS 
for TV Power)Supplies. 

KOLORDISKS 
for by -pass and coupling in AF, 
RF, VHF, UHF, TV, FM and AM 
circuits. 

BC HI -KAPS 
for by -pass and coupling in RF, 

HF, VHF, UHF, TV, FM and AM 
circuits. 

TC HI -KAPS 
for temperature ccmpensation 
in AF, VHF, UHF, TV, AM and 
FM circuits. 

CRL CAPACITORS MEAN PROFITS FOR YOU! 

WHEN YOU use high quality Centralab re- 
placement capacitors in repairing radio sets, 
television receivers and other electronic equip- 
ment, you can be sure of customer satisfac- 
tion. You can be sure of new business. What's 
more, Centralab capacitors - Hi- Vo -Kaps, 

Kolordisks, TC and BC Hi -Kaps - make 
your job easier, save you time. Here's why. 
They're simple to install ... easy to stock. 
Get all the facts on profit- making CRL re- 
placement capacitors from your nearby Cen- 
tralab distributor. 

12 RADIO 6r TELEVISION NEWS 
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Sery ce Engineers 
A successful serviceman spoke recently of a plan he uses to get ecich new 

year off to a fresh, profitable start. Here are some of the questions he asks 

himself. "1) Do the replacement parts I use give my customers trouble -free 

service? 2) Are these parts designed to help me do a good job quickly? 3) 

Are they packaged to save shelf space ... to make accurate selection easy? 

4) Am I getting the kind of service I want from my distributor ?" If you can 

answer "Yes" to all these questions, it's very likely you use quality Centralab 

parts, too. If you can't, we're confident you'll find it profitable to ask your 

nearest Centralab distributor for all the facts. Call him today! 

Cen .,.. ab 
Division of GLOBE -UNION INC.Milwaukea 

Ask Your Distributor for These CRL Parts 

TRIMMERS 
CERAMIC TRIMMERS for padder ap- 
plication in RF and HF circuits. 
These trimmers are noted for their 
great mechanical strength and elec- 
trical stability; low power factor. 
Hold circuit drift to a minimum. 
Truly an indispensable "must." Ideal 
for amateur, experimental and in- 
dustrial use. 

CONTROLS 
MODEL "M" for voltage- divider, an- 
tenna shunt and "C" bias control, 
tone control, AF grid control. 
MODEL "1" for all miniature ap- 
plications; rated at 1/10 watt, actu- 
ally smaller than a dime. MODEL 
"R ", wire wound, for voltage divid- 
er, antenna shunt, "C" bias, AF grid 
or tone control circuits. 

SWITCHES 
ROTARY for band change, mete], in- 
tercom circuits; made in ceramic and 
phenolic models. ROTARY SPR [NG 
RETURN for meter selection in- 
tercom, phono -radio applicat ons. 
MEDIUM DUTY for band cl ang- 
ing in low power exciter -transmitters 
and receivers. LEVER ACTION for 
intercom, speaker, microphone and 
other applications. 

l ebruury, 1950 13 
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NEW G -E Tr/pfe?/oy CARTR DGE 

PLAYS ALL 3 SPEEDS 

Latest Dual Stylus Unit Tracks 33 -113, 45, 
and 78 rpm Records at Constant Pressure 

Costs 25% less than Pickups it Replaces 

A new General Electric "Triple Play" Cartridge that tracks 
any commercial record is now available to manufacturers, dis- 
tributors, and dealers. 

Simplicity is the key feature of this notable electronic advance- 
ment. Once installed in a tone arm, the cartridge will play all 
types of popular narrow groove and standard groove records 
without replacement or even a change in position! 

ONLY ONE PRESSURE 

The new cartridge retains the unsurpassed frequency response 
characteristics of the famous G -E Variable Reluctance unit and 
in addition, tracks the three types of records at 6 to 8 grams. 
Thus the pressure is constant regardless of the stylus you're 
using. The special design of the "Triple Play" permits precise 
adjustment of tone arm pressure. Weight changing and pres- 
sure compromise problems are eliminated. High compliance 
and low moving mass reduce record wear to a minimum. 

011 eQlL1lOlGI eaxl lll"Pllee 171 

GENERAL, ELECTRIC 

14 

TWO STYLI IN ONE CARTRIDGE 

A single twist of a built -in knob turns either end of a dual 
stylus to playing position. A 1 -mil stylus, mounted at one end, 
plays 331/3 and 45 rpm records, and a 3 -mil stylus, at the oppo- 
site end, tracks standard 78 rpm records. 

MANUFACTURERS NOTE LOW COST 

Although it plays records that formerly required the use of 
two cartridges, the price of the "Triple Play" is 25% less than 
the price of two individual cartridges. It is adaptable to many 
types of tone arms and its use as an initial component will 
effectively reduce set manufacturing costs. 

UNAFFECTED BY TEMPERATURE 

The G -E "Triple Play" is unaffected by normal climatic 
changes in humidity and extreme variations in temperature. 
Needle talk and needle scratch are reduced to a minimum. 
Record reproduction -as always with G -E Cartridges -is su- 
perb. Mail coupon below for complete information. 

MI MI N - - - -- M MI 111 
General Electric Company, Parts Section 920 
Electronics Park, Syracuse, New York 
Send me full particulars on the new G -E "Triple Play" Cartridge. 

NAME _ 

ADDRESS 

I 

' CITY_ STATE 

16 MN IM MN..MS - MIN NMI Sal 
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Television ndustry Adopts 

Another Rauland "First " °! 
LS The Rauland -developed 

aluminized tube- giving 
the most brilliant picture 

in Television. i 

2 The light- weight 12 "" metal 
tube-still available only 
from Rauland. And now . . 

THE SENSATIONAL NEW RAULAND LUXIDE SCREEN 

WITH ITS VISIBLY BETTER CONTRAST AND CLARITY 

Luxide Screen (right) shows how improved contrast and clarity under high ambient light eliminates "washing out." (Standard tube at le t.) 

No single improvement in Television has won such quick 
and enthusiastic public acceptance as the Rauland Luxide 
Screen (black) picture tube - pioneered by Rauland from 
its conception to its present universal acceptance. 

Rauland -first manufacturer of tubes of this type -re- 
ceived its initial production quantity of Luxide tube faces 
in mid -June, 1949. Sets featuring these new tubes were 
announced to the public in September. The public received 
them with such enthusiasm that the Television industry, 
almost without exception, has already adopted this Rauland- 
developed idea and now offers it under a variety of names. 

The Rauland Luxide Screen improves picture q uality by 
greatly reducing two former troubles -first, reflection of 

ambient light and second, halation within the tube face. 

The results to the viewer are a great-reduction in apparent 
"blurring" and a much improved contrast and clarity, espe- 
cially in lighted rooms. The improvement is so irzpressive 
that it has been given considerable editorial publi city. 

Rauland is glad to have made another importar.t contri- 
bution to the Television industry and the Television view- 
ing public. The headline- making Luxide Screen is an addi- 
tional example of Rauland's "PerfectionThrough Research." 

THE RAULAND CORPORATION P /t a-r 77/.Q- L /? 

February, 1950 

4 2 4 5 N. K N O X A V E N U E C H I C A G O 41, I L L I N O I S 
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For YOU 
frlr4PIRl(i,UE 

... 
Your 

Mootys worth 

io GOOD 
R 11010 DUD 

.i vis(OM 
Service 

L 

r- 

L 

Gives customers a new 
appreciation of your 
service facilities 

Helps you avoid "cut- 
throat" price competition 

"Your Money's North in Good 
Radio and Television Service" is 
the title of this new 16 -page book- 
let now made available by the mak- 
ers of Sprague Capacitors and 
Koolohm Resistors for distribu- 
tion to your service customers and 
prospects under your own name! 

Profusely illustrated, finely lith- 
ographed in two colors, the book- 
let will help you win customers, 
justify fair service prices and meet 
"cut throat" competition that is 
springing up on all sides. It tells 
set owners about the complexities 
of today's radio and television 
equipment and about the extensive 
service facilities needed to keep re- 
ceivers in first class working order. 

In short, it is a book designed 
to win confidence for you by show- 
ing customers how complicated 
the work really is and by proving 
to them exactly 
how and why 
good service work com- 
mands a fair 
price. 

Sprague Products Company 
51 Marshall Street 
North Adams, Mass. 

Please rush free sample of the new booklet 
Your Money's Worth in Good Radio and Tele- 

vision Service" and tell me how I can obtain 
additional copies for distribution to my service 
customers. 

Name 

Address 

City, Zone, State 

* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 

COLOR TV, probably the most con- 
troversial subject since the KDKA 
days of broadcasting and certainly 
the seething topic of '49, ripped into 
the new year with quite a banner as- 
signment direct from the seven men 
who are judging the future of green, 
red, and blue in video. The assign- 
ment, a field test, and all three who 
have color systems, RCA, CBS and 
CTI, were involved. 

Colorcasting for a thirty -day period 
was ordered by the Commissioners to 
a representative assortment of re- 
ceivers distributed among ... "tech- 
nical and non -technical persons who 
are not connected with the develop- 
ment of the system." The request, is- 
sued in the closing hours of the com- 
parison tests, created quite a furore, 
since a representative assortment of 
receivers was just not available and 
only perhaps a wartime -type emer- 
gency production plan might, it was 
believed, produce the sets. And what- 
ever models could be produced would 
be on a very limited basis, was the 
general consensus. The unfortunate 
interpretation of the test ruling by 
the general press, cited as a wide - 
scale public check of color TV, added 
to the general discomfort of everyone 
and brought sleepless nights to many 
a plant man who wondered just how 
they could race out all the sets re- 
quired and at a sensible price. Many 
of the production experts agreed that 
the receivers would, in the main, be 
handmade types and certainly quite 
costly. Commenting on the latter 
point, a representative of one manu- 
facturer predicted that the cost of 
about one hundred models which they 
expected to produce, would be in the 
neighborhood of a quarter of a mil- 
lion dollars. This spokesman declared 
that the sets would not be sold, but 
loaned out to a group of viewers. 

As this column was being written, 
manufacturers were processing the 
test sets and shipping to locations 
which should produce the information 
sought by the FCC. Data that the 
Commission hoped to collect as a re- 
sult of the test were expected to cover 
resolution or definition, brightness, 
contrast and flicker, registration, 
color fidelity and spurious images. 
Also to be explored during the tests 
were the desired -to- undesired signal 
ratios in a variety of combinations : 

monochrome to color, color on color 
receiver to monochrome, color on 
color set to color, color on black and 
white receiver to monochrome and 
color in the black and white model to 
color. There were also to be reviewed 
signal -to- interference ratios. This 
study was expected to include tests 
where the undesired signals are con- 
tinuous waves other than TV signals, 
such as oscillator radiation and dia- 
thermy interference. The FCC also 
asked that the tests should include 
representative carrier differences such 
as result from the use of standard 
intermediate frequencies, with par- 
ticular attention being paid to critical 
carrier frequency differences. Results 
from susceptibility to various types of 
impulse and random noise were also 
to be reported, with emphasis on the 
troubles caused by auto ignition, and 
industrial and home -type electrical 
equipment. 

Four classifications of receivers 
were described by the FCC as being 
representative for the tests : Black and 
white models, adapted to provide 
monochrome reception from color 
transmitters; converted or adapted 
receivers to provide color reception; 
new monochrome models capable of 
picking up black and white signals 
from colorcasts; and color receivers 
specially built for all color reception. 

Observers have been asked to se- 
lect a viewing distance, within four 
to twelve times the picture height, 
when the normal picture is free from 
interference, and base their reports on 
their reaction to fixed or variable 
viewing distances. Information on 
highlight brightness and contrast re- 
quired in the room are also being 
compiled for the Commission, with 
specific data on the room lighting used 
during the tests. The FCC suggested 
that values of room illumination se- 
lected should be those representative 
of the lighting required by one or 
more persons when reading a news- 
paper. 

Not only have the present bands 
been selected for study, but the higher 
470 to 890 region, too, the FCC hoping 
to be able to correlate the results on 
both of these bands for allocation 
purposes. Transmitter manufacturers 
are being asked to disclose powers 
available, frequency stabilitiy of vis- 
ual and aural carriers, particularly 
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Normal sync pulses 
in a video amplifier 
presented accurately 
by use of the low - 
capacitance probe. 

NOW- at $249.50 
... the RCA WO -58A Television Oscilloscope has no equal 

Unquestionably the finest instrument of its type, 
the WO -58A is a splendid investment for any serv- 
ice shop. Expressly designed for observation of 
voltages in TV receivers, this oscilloscope affords 
accurate presentation of sync pulses, deflection 
waveforms, and composite video signals. Defective 
waveforms can be traced step -by -step to their sources. 

Peak -to -peak voltages of TV- receiver waveforms 
can be read at all times during operation. The 
frequency- compensated vertical range control is 
graduated in five voltage steps of 3 -to -1 ratio 
which, together with a built -in calibrating voltage 
source, facilitates voltage measurements over any 
extended range. 

A crystal probe is supplied which can be con- 
nected to the kinescope socket of the receiver un der 
test. When so used, it presents the same capacita ice 
as the kinescope grid and, therefore, provides fa ith- 
ful reproduction of video -amplifier response cures. 

The vertical amplifier of the WO -58A has a useful 
range from 1 cycle to 4 megacycles. Its characteris- 
tics of tilt, overshoot, and rise time are excellent. 
As a result of its unusual transient- response per- 
formance, the WO -58A provides accurate trace:, of 
sync pulses and other steep wave fronts. Supplied 
complete with crystal probe, direct probe, and low- 
capacitance probe. See your RCA Test Equipment 
Distributor today for full details. 

AVAILABLE FROM YOUR RCA TEST EQUIPMENT DISTRIBUTOR 

C RADIO CORPORATION of AMERICA 
TEST EQUIPMENT HARRISON. N. J. 

February, 1950 17 
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the relative stability as it affects the 
intercarrier type receivers. Receiver 
makers were also involved in the 
higher band quiz, they were being 
asked to disclose the selectivity, sensi- 
tivity, oscillator stability, oscillator 
radiation and image and other spuri- 
ous response characteristics of their 
models designed for the high channels. 

The results of these tests are ex- 
pected to become available at the sec- 
ond comparative test session, sched- 
uled to begin just about the time this 
issue goes into the mailbag. 

The first comparison studies, which 
apparently prompted the sensational 
decision to hold field tests, resulted in 
a barrage of explosive comments on 
the merits of the systems displayed. 

An official spokesman for RCA de- 
clared that the images on their re- 
ceivers were ... "far brighter and 
truer in color fidelity than in earlier 
tests. Operation was stable and com- 
pletely free of flicker." 

Dr. C. B. Jolliffe, executive vice - 
president in charge of RCA Labs, 
said: "All proponents of the art 
should be impressed by this demon- 
stration.... Experience has taught 
us that the whirling mechanical disk 
has no place in home television." 

The Columbia camp was far from 
quiet with opinions. Said Adrian 
Murphy, CBS vice -prexy: "The color 
fidelity of the CBS system once again 
has been proved way out in front. The 
colors in the CBS picture were highly 
faithful to the original subject matter 
and were stable." 

The enthusiasm for the color results 
was not shared by Dr. Allen B. Du- 
Mont who declared that neither sys- 
tem was adequate. In one, he said, the 
color changed every minute, and in 
the other the color fidelity was poor. 

To many witnesses at the tests, the 
RCA system appeared to be more 
stable, while the CBS method afforded 
a more faithful picture. The black 
and white pictures from the standard 
monochrome set also appeared to 
many to have greater definition than 
black and white results on the color 
models. 

The transmission procedures em- 
ployed at the tests were unique in 
many ways. For instance, the studios 
of WNBW, the NBC station in the 
Wardman -Park Hotel, originated pro- 
grams for feeding to the transmitters 
of not only WNBW, but WOIC the 
CBS station, and WTTG the DuMont 
setup. During the demonstrations 
RCA displayed transmission over a 
coax cable, the signal being fed into 
an eight -mile loop of cable. 

WASHINGTON lost its hold on the 
color wrangle for a few days, prior to 
the comparison test session, the scene 
shifting to London and BBC, where it 
had been reported color was in the 
offing. 

The report stemmed from the trip 
Dr. Peter Goldmark had made to Lon- 
don at the invitation of the British 
Institute of Electrical Engineers to 
talk about and demonstrate his color 

system. According to CBS representa- 
tives, a system paralleling Goldmark's 
setup was to be built for the BBC, 
with complete studio facilities being 
developed to accommodate colorcast- 
ing activities. 

When informed of the report on 
BBC color work, Sir Noel Ashbridge, 
director of technical services for the 
British system, declared that ... "no 
definite arrangements have been made 
for specific tests nor is any practical 
development in the immediate future 
envisaged." Sir Noel explained that 

. "the only work in color televi -ion 
by the BBC consists purely of research 
experiments." 

Dr. Goldmark, commenting on the 
experimentation activities, said that 
he welcomed . "any experimenta- 
tion by the BBC ... and we are quite 
certain that its experiments with 
other systems in addition to ours will 
demonstrate the superiority of the 
CBS method." 

TV surrendered its headline spot on 
two occasions, during the close of '49, 
to two other substantial users of 
channels, the petroleum and taxicab 
industries. 

Commissioner E. M. Webster pro- 
vided the report on petroleum and 
radio in a talk before the Division of 
Transportation of the American Pe- 
troleum Institute during its annual 
meeting in Chicago. Reviewing the 
use of the airlanes by the oil drillers, 
the Commissioner described how radio 
was used by geophysical crews in con- 
nection with seismic, gravity meter, 
and magnetometer surveys, as well as 
by other divisions of the oil wellers 
covering such activities as off-shore 
operations in the Gulf of Mexico, com- 
munications during drilling and well 
operations, control and safety activi- 
ties involved during the construction 
and operation of refineries, and vital 
contacts in the operation of natural 
gas, crude, and products pipe lines. 

"In the pipe line field," said the 
Commissioner, "radio has proved to 
be most useful on the long- distance, 
cross -country lines where gas is trav- 
eling at high pressure and velocity, 
and where the problem of instanta- 
neous communications for control 
purposes is most critical." 

Tracing the history of marine teleg- 
raphy, which played so acute a role 
in the early days of radio and the 
ships which carried oil, the Commis- 
sioner went back to the days of WCC, 
the call letters of the pioneer station 
of the Marconi Wireless Telegraph 
Company of America at South Well- 
fleet, Mass. On the ocean side of the 
Cape at this site in 1903, Marconi had 
erected his famous transmitter build- 
ing, located in the center of four 210 - 
foot lattice -work towers. In 1914, 
Marconi found it necessary to replace 
his early crude apparatus with mod- 
em equipment and a station was 
erected at Marion, where the Cape 
joins the mainland. 

With the advent of World War I, 
(Continued on page 155) 
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By J. RACKER 
Federal Telecommunication Labs., Inc. 

This, the first of a series of articles on microwaves, 
introduces the subject and gives some basic definitions. 

r HE abundance of papers on micro- 
waves that appear virtually every 
month in many technical periodi- 

cals bears witness to the tremendous 
activity in this field. The author, there- 
fore, feels that it is unnecessary to delve 
into the importance of this new, but 
rapidly expanding, art in electrical en- 
gineering. However, one point that may 
have been overlooked by many readers 
is this :.virtually every large organiza- 
tion operating in electronics has an- 
nounced the construction of a "micro- 
wave tower ", such as the one shown in 
Fig. 1, specifically for the purposes of 
studying and developing equipment uti- 
lizing the centimeter wavelength band. 

It is reasonable to assume that the 
millions of dollars invested in these 
"microwave towers" represents only a 
fraction of the total cost of the research 
program. It is also a sound principle 
that for each dollar spent in research, 
many more will be expended in produc- 
tion and commercialization of this equip- 
ment. At present microwave activity is 
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centered in the laboratory, but when the 
years of intensive study are translated 
into practical apparatus, the emergence 
of this field as a major industry is al- 
most certain. Remember that the man- 
agement of many organizations would 
have never erected elaborate structures 
such as the one shown in Fig. 1, unless 
they were firmly convinced of the com- 
mercial possibilities of equipment oper- 
ating in this band. 

Even today, more and more systems 
Are being turned over to the factory 
from the laboratory, and for the main 
part, it is this equipment that provides 
the subject matter for the papers men- 
tioned in the first sentence of this arti- 
cle. Many engineers who were "low - 
frequency" men all their lives are now 
being called upon to work on microwave 
units. Certainly from the foregoing it is 
obvious that this field offers good op- 
portunities for the student or junior 
engineer. 

This article serves as an introduction 
to a series on "Microwave Techniques" 

Fig. I. Microwave tower used by Federal 
Telecommunication Labs. for research and 
development of microwave equipment. 

particularly directed ;o the engineer 
who is just starting in this art. On the 
whole the articles will be kept as simple 
and practical as possible, minimizing 
as much as possible the use of higher 
mathematics and advanced theory. This 
series will also provide the practicing 
microwave engineer with a reference, 
or handbook, for many useful, everyday 
design equations which he may now 
have to thumb through several volumes 
to locate. Nomographs s nd charts will be 
employed whenever they are available. 

The subjects to be ccvered in this se- 
ries of articles include : design of micro- 
wave transmitters; des:gn of microwave 
receivers ; microwave transmission lines 
and antennas; microwave propagation; 
microwave measurements; microwave 
television links; microwave communica- 
tion systems and microwave system 
planning. 

Definition of Microwaves 
Two questions immediately arise. 

First, what are micrc waves, and sec- 
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Fig. 2. One of the major advantages of 
the use of microwaves is that the energy 
can readily be "beamed" by dipole fed 
parabolic antennas like the one shown. 

ond, why are microwave techniques dif- 
ferent than conventional techniques. 
The answer to the first provides a clue 
to that of the second. Microwaves have 
been defined in various ways by differ- 
ent individuals, but the best definition, 
in the opinion of the author, is the fol- 
lowing. Microwaves are those radio fre- 
quencies whose wavelengths are com- 
parable to the dimensions of the appa- 
ratus in which they are used. This fact 
distinguishes microwaves from conven- 
tional radio frequencies, whose wave- 
lengths are of a much higher order of 
magnitude than their equipment, and 
light waves, whose wavelengths are 
very small compared to normal sized 
units. Because of this unique position 
of microwaves in the frequency spec- 
trum, it is sometimes convenient to de- 
scribe certain circuits in conventional 
radio -frequency terms, while others are 
more readily visualized by comparing 
them to equivalent light phenomena. 

In defining microwaves as those radio 
frequencies whose wavelength is com- 
parable to the dimensions of the appa- 
ratus in which they are used, a wide 
latitude is available in establishing the 
exact frequency range implied, since 
both "comparable" and "dimensions of 
the apparatus" must still be precisely 
defined. No such definitions exist and, 

therefore, there is a considerable dif- 
ference in opinion as to exactly where 
microwave frequencies start and end. 
Arbitrarily, the author will set the 
lower limit at about 900 mc. (wave- 
length of the order of 33 cm.) because 
at these frequencies parabolic reflectors 
such as the one shown in Fig. 2 become 
practical for many applications, while 
an upper limit of about 10,000 mc. will 
be assumed where wavelengths of 
about 3 cm. dictate use of equip- 
ment considerably smaller than that 
conventionally used. Some authorities 
set the upper limit as high as 100,000 
mc., but for the purpose of these arti- 
cles 10,000 mc. represents an ample 
limit, since even at these frequencies 
present -day activity is limited. 

Now for the second question intro- 
duced previously, i.e., why are micro- 
wave techniques different than conven- 
tional techniques. The answer is de- 
rived from its definition, i.e., wave- 
lengths are involved that are compara- 
ble to the size of the equipment. This 
fact immediately affects many of the 
basic circuit equations that were pre- 
viously employed because these equa- 
tions were derived with the assumption 
that the elements employed were small 
in comparison to the wavelength of the 
applied signal. 

For example, let us consider one of the 
simplest and most commonly used rela- 
tions that appears in classical circuit 
theory, i.e. Ohm's law. This law may be 
generalized so that it applies to an in- 
finitesimal conducting cube and is then 
written as : 

i =QÉ . .. (1) 
where i is the current density 

a is the conductivity of the material 
through which the current flows 

É is the electric field intensity 
Assume that we have a voltage V, 

across a loop of wire shown in Fig. 3A. 
When this voltage is d.c. the current, as 
expressed in Eqt. (1), flowing through 
this wire is : 

I = VIR (2) 
where R is the resistance of the wire 
(reciprocal of its conductivity) which is 
the familiar form of Ohm's law. 

o 

(A) 

Fig. 3. (A) Voltage applied across a loop of wire. (B) 
Cross -section of a wave guide showing inner walls A 
and outer surface B. (C) construction of a coaxial line. The 
outer conductor completely envelops the inner conductor. 

(B) 

SIDE VIEW 

FRONT VIEW 

(C) 
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However, if the voltage is varying 
in time, but the wavelength is still very 
large compared to the length of the 
wire, then the current flowing through 
the wire becomes (assuming that the 
distributed capacitance can be neg- 
lected) : 

I = V (R + j wL) (3) 
where L is the inductance of the wire. 

Finally if the frequency of the ap- 
plied voltage is such that its wavelength 
is of the same order of magnitude as 
the length of the wire, the voltage equa- 
tion becomes (again neglecting the dis- 
tributed capacitance) : 

V = I[(R +R,) + js'L] . . . (4) 
where R, is the radiation resistance. 

Thus we note that when the length 
of the wire becomes comparable to the 
wavelength of the applied voltage some 
of the energy is radiated. This idea is, 
of course, not really new to "low fre- 
quency" engineers, because they know 
that an antenna "radiates" more effec- 
tively as its length is increased. It is 
primarily due to this radiation effect 
that microwaves are transmitted and 
measured by means of electromagnetic 
waves rather than via currents and volt- 
ages. Thus instead of two -wire lines, 
wave guides are used and instead of 
lumped constant L -C resonant circuits, 
cavities are used. Impedance is meas- 
ured by "standing waves ", and in- 
ductive and capacitive elements become 
functions of wavelength. 

Another important characteristic of 
microwaves is that the depth of current 
penetration in a good conductor is vir- 
tually negligible. The "skin" effect is 
well -known to most readers and at mi- 
crowaves this effect reaches the point 
where, for all practical purposes, it is 
safe to assume that the current flows 
on the surface of (rather than in) the 
conductor. It is important to note that 
this current flows along the side of the 
conductor which excites the microwave 
energy. For example, in the wave guide 
shown in Fig. 3B, the current flows 
within the guide walls (A), and the cur- 
rent on the exterior walls (B) is zero. 
Therefore, no energy is radiated from 
a wave guide through which micro- 
waves are directed. 

Transmission Line Analysis 
Reviewing briefly, the primary dif- 

ference in approach between micro- 
waves and standard radio frequencies 
is that the former must be analyzed 
in terms of flow of electromagnetic 
energy, rather than voltages and cur- 
rents. It is not easy for the average 
reader to achieve this reorientation in 
approach unless a clear picture of wave 
propagation is obtained. The analysis 
of transmission line characteristics, to 
be covered in the following paragraphs, 
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Fig. 4. Waveforms on 37.5 cm. short - 
circuited line including (A) voltage vs. 
time at x = 0, (B) voltage vs. distance 
from load with air dielectric, and (C), 
same as (B) with polyethylene dielectric. 

should aid the reader in attaining this 
picture. 

The coaxial line, shown in Fig. 3C, 
can be considered to be a transitional 
element between ultra -high frequencies 
(u.h.f.) and microwaves. Coaxial line 
elements are used extensively in u.h.f. 
equipment and find wide application in 
centimeter wavelengths up to about 10 
cm. The reason for this can be under- 
stood by referring to Fig. 3C, where it is 
seen that the outer conductor acts as a 
cylindrical wave guide, i.e., prevents 
radiation of energy, while the presence 
of the inner conductor establishes the 
conventional two -wire line required for 
completion of a current path. 

It is due to this unique construction 
of the coaxial line that its behavior 
can be analyzed in terms of voltage and 
current traveling waves. The subse- 
quent analysis will, therefore, serve both 
to present important design informa- 
tion and to accustom the reader to 
thinking in terms of wave phenomena. 

Fig. 5 depicts the output of a genera- 
tor being applied to a finite length, 1, 

of transmission line short- circuited at 
its far end. For simplicity this figure 
shows a parallel -wire transmission line, 
but in actuality a coaxial line (which 
can be assumed to be lossless for the 
purposes of this discussion) is usually 
used. In the future the author will re- 
fer to the two ends of the line as the 
sending end (generator) and load end. 

In considering the characteristics of 
this line it is important to stress the 
difference between waveforms given as 
functions of length, 1, (known as travel- 
ing waves), and those produced by the 
generator which are functions of time. 
In some cases these two waveforms seem 
to be identical but actually they are 
not. This will tend to confuse a person 
who is accustomed to thinking of si- 
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nusoidal voltages in terms of time rather 
than distance. 

The difference between the two func- 
tions can best be brought out by work- 
ing out a problem. Assume that the 
generator of Fig. 5 operates at a fre- 
quency of 1000 mc. and the transmis- 
sion line is 37.5 cm. long. The voltage - 
versus -time curve of this generator at 
the point x = 0, shown in Fig. 4A, is 
the conventional sinusoid. However, it 
should be noted that this curve is valid 
only at a particular point on the line, 
i.e., x = 0. The significance of this fact 
will soon become apparent. 

The voltage appearing at x = 0 is then 
transmitted down the line at a velocity 
(for an air dielectric) of 3 x 10° cm./ 
second and arrives at the load exactly 
0.00125 microseconds later. Consider the 
voltage- versus -distance curve (forward 
wave) at the instant t = 0.00125. 
At this time the output of the genera- 
tor, (l° = 0) as indicated in Fig. 4A, 
is equal to +Vm °x. The voltage at the 
load, which is delayed by 0.00125 micro- 
seconds, is equal to the generator poten- 
tial at t = 0, or as shown in Fig. 4A, is 
equal to zero. During the period be- 
tween t = 0 and t = 0.00125, the gen- 
erator has passed through a cycle and 
a quarter of operation. Hence, the 
voltage- versus- distance curve (forward 
wave) at t = 0.00125 is a duplicate of 
that portion of the curve in Fig. 4A be- 
tween t = 0.00125 and t = 0, as shown 
in Fig. 4B. 

This result could have been achieved 
directly by expressing the line length 
in terms of wavelengths, in this case 
1.25 wavelengths. This indicates that 
the forward wave on the line (expressed 
as voltage versus distance) must cover 
a cycle and a quarter. If the line is very 
small compared to a wavelength, then 
the instantaneous (forward) voltage 
along the line is virtually equal to the 
instantaneous generator voltage since 
the voltage varies very little during the 
period of time required for the wave 
to travel down the line. In this analysis 
it is assumed that the length of the 
line is comparable to the wavelength 
of the generated signal. 

There is another important point. In 
calculating the time required for the 
wave to reach the load end, the velocity 
3 x 10° cm. /second was used which is 
correct as long as the dielectric between 
the conductors is air. In many coaxial 
cables this is not true, however, in which 
case the velocity (VT) is equal to : 

VT -3X10° (5) 
( = 2 X 10" for polyethylene, k = 2.25) 

where k is the dielectric constant of 
the insulating material. 

In a polyethylene dielectric line, a 
longer period of time is required for 

R 

12 F. I 

GEN ERATOR X X=) 

Fig. 5. R.f. generator feeding a line of 
length I short -circuited at its load end. 

the wave to travel dow:i the line, or 
conversely, the wavelength of the ap- 
plied signal in the dielectric is shorter 
by a factor of 1.5. Hence, a 37.5 cm. 
polyethylene insulated line would be 
1.875 wavelengths long and consequent- 
ly the voltage versus distance of such 
a line would be the one shown in Fig. 4C 
at t = 0.001875. 

Standing Waves on the Line 
The discussion covered thus far has 

carefully specified that the traveling 
wave considered is the forward wave. 
When the wave reaches the short -cir- 
cuited end it is then ref ected and the 
actual voltage versus distance on the 
line becomes the sum of these two waves. 

The characteristics of the reflected 

Fig. 6. Effect of reflectic n of voltage 
traveling waves caused b, r short circuit. 
(A) is equivalent circuit, (B). (C) and 
(D) are waveforms at diff Brent periods. 
and (E) depicts the o ver -all effect 
caused by the combin rtion of the 
forward and the reflE cted waves. 
This is known as a sic coding wave. 
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Fig. 7. Current equivalent circuit and 
waveforms on short- circuited line. 

wave are determined by the load. For 
the short -circuited case it is known that 
the voltage across the load must be 
equal to zero. To obtain this potential 
at all times (assuming a lossless line) 
the reflected wave must be equal in am- 
plitude and frequency but be exactly 
180 degrees out of phase with the for- 
ward wave at the short- circuited point. 
The action of this circuit can best be 
analyzed by assuming the presence of 
another line and generator of exactly 
equal characteristics (with a phase dif- 
ference of 180 degrees) feeding into the 
load end of the original line with the 
short -circuit removed. This equivalent 
circuit is shown in Fig. 6A. This image 
phenomenon is similar in principle to 
the reflection of light from a mirror. 

Figs. 6B, 6C, and 6D plot the summa- 
tion of the forward and reflected waves 

Fig. 8. Reactance curves for (A) short - 
circuited and (B) open -circuited lines. 
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for several different periods. Fig. 6E 
depicts the over -all effect and as indi- 
cated on this figure, points along the 
line that are exactly one, or a multiple 
of half -wavelengths away from the load 
are always at zero potential. The points 
that are one or a multiple of quarter - 
wavelengths from the load vary sinus - 
oidally in amplitude from peak values 
of -2 V00. to +2 Vm° . The interme- 
diate points along the line vary sinus - 
oidally at a peak amplitude some- 
where between these two extremes (0 
and 2Vm °x) depending upon their re- 
lative position. 

The current waves in a short -circuited 
line can be determined in a similar man- 
ner. In this case the current is max - 
imum across the short -circuit point. 
Consequently the reflected wave (and 
image generator) will be in phase with 
the forward wave. The over -all effect, 
shown in Fig. 7, is the same as devel- 
oped for the voltage waves but shifted 
in position by a quarter of a wavelength. 

Impedance at Different Points 
Along the Line 

The impedance of any point along the 
line (looking toward the load) is deter- 
mined by the ratio of voltage to current 
at that point. Since the voltage and cur- 
rent distributions are functions of dis- 
tance from the load, it is obvious that 
the impedance will also be a function of 
distance, varying from zero (at points 
where voltage is zero and current max- 
imum) to infinity (voltage maximum, 
current zero). 

The instantaneous distribution along 
the line can be expressed as V sin Wt, 

where V is the maximum instantaneous 
amplitude, and t is the time required for 
wave to travel from load to point in 
question. Similarly the instantaneous 
current distribution is equal to -jI cos 
wt. (The factor -j accounts for the dif- 
ference in phase between voltage and 
current.) It can be shown that the ratio 
VII, at any instant, is always equal to 
Z°, where Z. is the characteristic im- 
pedance of the line. 

The impedance at any point along 
this short -circuited line is therefore 
equal to : 

V sin wt 

Z" -jlcosWt- jZotanwt. . (6) 

The same procedure can be employed 
to determine the impedance looking into 
a transmission line with an open- circuit 
termination. In this case the impedance 
equation becomes : 

Z°° = - j Z° cot wt (7) 
The factor Wt can be rewritten as: 

2 Tr 
Wt = 2 /1 f t - t VT 

= ßT1 =1° (8) 
where ? T is the signal wavelength in the 

transmission line 
Z° is the distance from load in 

terms of electrical degrees. 

A nomograph which permits the user 
to obtain 1° for any given distance and 
wavelength by means of a straight edge 
appeared on page 32 of the February 
issue Of RADIO -ELECTRONIC ENGINEER- 
ING. Note that the frequency scale (at 
right) on this graph is valid only for 
an air dielectric line. A nomograph fcr 
determining the impedance looking into 
a short -circuited or open- circuited line 
is given on page 32 of the January 
issue. A quarter -wave matching section 
nomograph is scheduled for the March 
issue. 

Eqts. (6) and (7) are plotted in Figs. 
8A and 8B respectively. As indicated in 
this figure, Zoo starting from a value 
of zero, at 1° = 0, becomes an increas- 
ingly larger positive reactance until at 
10= 90°, or 1=414, it approaches in- 
finity. It is possible to express any point 
along this curve in terms of an equiv- 
alent inductance. Between the points 
l° = 90 ° and P=180°, Zoo is a negative, 
or capacitive, reactance decreasing ex- 
ponentially until the point 1° = 180° is 
reached. At 1° = 90 °, the transmission 
line acts as a parallel tuned resonant 
circuit, while at l° = 180 °, the line is 
equivalent to a series tuned resonant 
circuit. Z°° presents a similar series of 
curves but shifted by 90 °. 

Transmission Line Equations 
The short -circuited and open- circuited 

terminations are special solutions to 
the general transmission line equation. 
Thé derivation of this equation is con- 
siderably more complex and, for the 
purpose of this article, would not be 
very useful. The impedance ZN, looking 
into a transmission terminated by Z, is : 

Z, + 5 Zo tan 3 1 

ZN = 1+ j Z, tan is l 

Z° 

(Continued on page 26) 

(9) 

Fig. 9. Quarter -wave transformer action. 
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CRYSTAL 

OSCILLATOR 

PLATES For H.F, Use 

Fig. 1. The inkwell appa- 
ratus developed at NBS 
permits easier inspection 
of individual quartz cry- 
stals as they are ground 
to required thinness. 

Precision grinding of quartz plates to .001 inch thick 
is possible with this new machine developed at NBS. 

1HE increasing interest in high 
frequencies for radio communica- 
tion is accompanied by a demand 

for very thin quartz crystal oscillator 
plates having fundamental frequencies 
up to 100 megacycles or even higher. 
The usual crystal grinding methods and 
machinery, however, have proven in- 
adequate for producing plates of the 
required thinness. In the course of an 
investigation of this problem, L. T. 
Sogn and W. J. Howard of the Na- 
tional Bureau of Standards have modi- 
fied conventional techniques to overcome 
these difficulties.' The improved equip- 
ment, capable of producing 0.001 inch 
thick quartz crystals with a high de- 
gree of parallelism and flatness, can 
also be used for grinding equally thin 
wafers from a variety of other mate- 
rials. A promising application, for ex- 
ample, is the production of extremely 
thin dielectric plates for miniature ra- 
dio condensers. 

In crystals whose fundamental fre- 
quency is in the higher range, the thick- 
ness of the quartz plate determines the 
frequency. Since the frequency is in- 
versely proportional to the thickness, 
the higher the frequency the thinner 
the crystal must be. For example, a 
crystal with a fundamental frequency 
of 100 mc. is about 0.001 inch thick. 
Moreover its surfaces must be paral- 
lel within a few millionths of an inch. 
To manufacture such crystals it has 

been necessary to modify the usual 
lapping procedures and to design equip- 
ment suitable to the modification. 

Ordinarily, crystals are carried in a 
planetary path between two abrasive - 
charged plates by a thin apertured disk 
called a nest. Nests thinner than 0.005 
inch do not have the strength required 
to carry the crystals. Because the nest 
must be thinner than the crystals to 
permit their abrasion, crystals pro- 
duced by this method have maximum 
fundamental frequencies of about 20 mc. 

The initial problem therefore was to 
make the crystal thickness independent 
of the nest thickness. The solution in- 
volved various replacements for the 
customary top lapping plate and related 
changes in the design of the nest. 

In the first modification the crystals 
were individually cemented to small 
steel blocks which were used in place 
of the top plate to supply lapping pres- 
sure. A conventional nest carried the 
cemented units over the lower lap. Be- 
cause of difficulties inherent in this 
method of mounting, the crystals be- 
came wedge -shaped. Crystals were next 
lapped, using the same equipment with 
the pressure blocks resting freely on 
the crystals. This process however did 
not correct contour defects and the 
rate of lapping had to be reduced to 
prevent the blocks from being sepa- 
rated from the crystals. 

(Continued on page 30) 
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Fig. 2. (Above) Assem- 
bled and unassem- 
bled view of the ink- 
well type quartz crys- 
tal lapping apparatus. 

Fig. 3. The tall plunger 
apparatus developed at 
NBS to eliminate limiting 
factors of conventional 
lapping equipment. In 
this modification, bear- 
ing point screws replace 
the close fitting bore. 
Slots in the uprights per- 
mit the transverse screws 
to lock the bearing point 
screws in position. 
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DESIGN FEATURES 

Of A New PII OTOCELL 
By J. H. CROW and V. C. RIDEOUT 

University of Wisconsin 

A new vacuum -type photocell with two anodes for use 
where the transfer constant must be rapidly altered. 

P 1H NEED for the new photocell 
to be described arose as a result 

- of work on an electro- optical py- 
rometer. The basic form of the pyrom- 
eter',2 was devised by Professors Myers 
and Uyehara in the Mechanical Engi- 
neering Department of the University 
of Wisconsin in a fuel combustion re- 
search program initiated in 1942, and 
was used to measure the instantaneous 
gas temperature in the cylinder of a 
Diesel engine. As described below, this 
pyrometer is based on a ratio or divid- 
ing circuit which is made up of a feed- 
back loop incorporating a multiplier. 
It was suggested at a conference in 
October 1948 that a phototube with two 

This article is based on a paper which was 
presented at the 1949 National Electronics Con- 
ference. 

anodes might serve as the multiplier in 
the pyrometer, with some significant 
advantages. 

The Two -Anode Photocell 

Fig. 1 is a photograph of the new 
photocell, the CE -70V. This tube is a 
high- vacuum version of a gas photocell 
manufactured by the Continental Elec- 
tric Company for quite a different pur- 
pose. It is an end -on type of tube with 
two ring anodes and a flat disc -type 
cathode. The outer ring is used as the 
main or load anode, and the inner con- 
trol anode is used to vary the amount 
of emission current reaching the load 
anode. 

Static response curves for this tube 
are shown in Fig. 5. The output is 

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

quite linear with control voltage over 
an appreciable range for the various 
values of light intensity used. Fig. 6 
shows a combined curve of micro- 
amperes per foot -candle versus control . 

voltage, and was obtained from the 
same data used in plotting Fig. 5. The 
control action resembles that in a tet- 
rode where the control grid potential 
determines the cathode current and the 
screen grid potential determines the 
division of cathode current between the 
screen and plate. In the CE -70V the 
light striking the cathode plays the role 
of control grid potential, and the con- 
trol anode functions somewhat as the 
screen grid in a tetrode. The small 
amount of current collected by the con- 
trol anode will not affect its potential 
if a low- impedance source is used to 
drive it. 

Frequency response tests were made 
to see if the transference of this photo- 
cell could be varied at frequencies well 
above the highest frequencies (10 to 20 
kc.) which would be encountered in the 
pyrometer application. It was found 
that at frequencies above a few kilo- 
cycles the capacity coupling between 
anodes caused a signal to appear on the 
load anode that was independent of light 
intensity on the cathode. This problem 
was overcome by neutralization as 
shown in Fig. 2. Here a center -tapped 
transformer is used to apply the alter- 
nating voltage to the control anode and 
an equal and opposite neutralizing 
voltage to the main anode through a 
capacitance C. which is adjusted to 
equal the inter -anode capacitance. With 
C. so adjusted no capacity feed -through 
was detected at frequencies up to 200 
kilocycles. In practice, a phase- inverter 
circuit may be used in place of the 
center -tapped transformer. 

A tube with a third ring anode added 
between the control and main anodes 
was tested with this added anode held 
at radio -frequency ground. The shield- 
ing effect was not adequate, and the 
neutralized two -anode tube was used in 
the pyrometer circuit discussed below. 

Circuit Applications 
(a) Modulator 

In electro- optical systems which 
must handle slowly- varying light in- 
tensities it is often desirable to avoid 
the problems inherent in direct -coupled 
amplifier design such as those of drift 
and fluctuation noise by using carrier 
modulation. Modulation schemes in- 
volving mechanical light- choppers or 
control of photocell conduction by means 
of magnetic fields are complicated and 
limited to low- frequency carriers and 
narrow -band signals. The CE -70V may 
be used as a combination modulator 
and photocell at carrier frequencies up 
to at least 200 kilocycles, and probably 
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much higher. In this application the 
linearity of the control characteristic 
is not essential. 
(b) Multiplier 

In some applications, particularly in 
the field of instrumentation, it may be 
found necessary to obtain the instan- 
taneous product of two quantities; one 
a light intensity, the other a voltage. 
This is possible with the two -anode 
photocell due to its linearity. Here 
the varying voltages must be limited 
to the linear range of the control anode 
characteristic and a constant term 
must be subtracted. The multiplier out- 
put current for the CE -70V character- 
istics shown in Fig. 5 is given by: 

I = 3.9 X 10' L(E - Ec.4) µ amps. (1) 

where L is light intensity at the cath- 
ode in foot -candles, ECA is the control 
anode voltage and E is a bias voltage 
dependent on the load anode voltage. 
(e) Divider 

The ratio of two voltages may be 
taken by means of a multiplier and a 
feedback loop as shown in Fig. 3. Here 
the multiplier is used as the ß circuit 
so that: 

= KE, (2) 

The output is given by: 

AE, AE, 
E° 1 + Aß 1 + AKE_ 

If AKE, is large compared 

E. E,/KE, 

(3) 

to unity: 

(4) 

Thus the accuracy of the process of 
division always depends upon the ac- 
curacy of the multiplier. 

If the voltages are proportional to 
two light intensities, the output E. will 
give the ratio of the light intensities, 
as in the pyrometer circuit described 
below. 

Electro- Optical Pyrometer 
The basic principle involved in the 

electro- optical pyrometer is that the ab- 
solute temperature of a luminous flame 
may be obtained from the ratio of the 
light intensities at two wavelengths if 
the ratio of the monochromatic emissi- 
vities is constant ' 2. This follows from 
Wien's law which gives black body 
radiation intensity J as : 

J =Cx °E ` XT (5) 

where X is wavelength, T is absolute 
temperature, and C and e are constants. 

Thus if the light from the incandes- 
cent soot particles in a Diesel engine 
cylinder is split up by means of a prism 
and the two narrow bands of light 
centered on properly chosen wave- 
lengths are allowed to fall on photocell 
cathodes, the log of the ratio of their 
output voltages will give the reciprocal 
of the absolute temperature. It is nec- 
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essary to obtain this ratio electroni- 
cally because of the rapid changes in 
temperature which must be measured. 
The early form of the pyrometer, which 
is based on the divider circuit of Fig. 
3, used a gain -controlled radio -fre- 
quency amplifier and two standard 
photocells as shown in Fig. 7. The ap- 
proximate output, corresponding to Eqt. 
(4) is, in this case: 

K, A, L, 
K= K L, 

It may be seen from Fig. 7 that large 
parts of the circuit such as A, are not 
included in the feedback loop, and thus 
appear in Eqt. (5) no matter how high 
the loop gain may be. The new photo- 
cell made it possible to include all am- 
plifiers within the loop with attendant 
simplicity and freedom from drift 
problems. 

A simplified circuit diagram of the 
new pyrometer using the new photocell 
is shown in Fig. 8. The light from the 
Diesel cylinder is split as before and the 
part L, falling on the cathode of the 
ordinary photocell gives : 

E, =K, L, (7) 

The CE -70V is biased about 6 volts 
from cut -off so that it operates in the 
middle of its linear range. The output 
of this tube is : 

E2 = K2L2 (E - E°) . . (8) 

The difference E, -E2 when amplified 

CONTROL LOAD 
CATHODE ANODE ANODE 

R 

Fig. 2. Neutralization c pplied to 
prevent coupling betwee n anodes. 

E. 

E, -KEeEZ 

Eo 
AMFLA tF3ER' 

E. 

Fig. 3. Divider circuit used in 
an early form of the pyrometer. 

A times gives the output voltage E. 
We have, therefore: 

(Continued on pas e 28) 

Fig. 4. Circuit diagram of pyrometer using the new photocell. 
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FLUID VELOCITY 

Measurement And Control 

If a fluid cuts magnetic lines of force, a voltage is induced 
which is proportional to the velocity of flow of the fluid. 

By EDWARD M. BENZ ETT 
Purdue University 

-T IS only too common to find that 
the research on an idea with well 

- recognized potentialities must be 
discontinued under pressure of more 
immediate matters. An idea of this na- 
ture may fail to gain its high commer- 
cial value until re- examined years later 
by other scientists. Due to a lack of 
available time, the writer has had to 
discontinue highly successful prelimi- 
nary research on just such an idea. 
Some members of the faculty of Purdue 
University, including the writer, are 
vividly aware of the importance of the 
early results and the value of the com- 
pleted instrumentation that can result 
from the basic principles developed. 
This article is the result of a desire to 
present the available information to the 
profession in order to prevent the loss of 
years before it is "rediscovered ". 

Design 
The measurement of the velocity, or 

of the quantity, of a fluid moving 
through an enclosed pipe has contin- 
ually proved a problem due to the neces- 
sity of introducing some element of the 
measuring device into the fluid with 
accompanying distortion of the motion 
and a loss in accuracy. The difficulties 
of accurate measurement are the fore- 
runners of the difficulties of control and 
regulation of the fluid flow. The elec- 
tromagnetic velocity meter described 
below introduces no distortion produc- 
ing element into the fluid, and obtains 
an electrical representation of the veloc- 
ity, or of the quantity, of the fluid im- 
mediately without the necessity of con- 
version from mechanical to electrical 
representation. 

Although it is common knowledge 
that a conductor moving through a con- 
stant magnetic field develops an induced 
voltage proportional to its velocity, the 
emphasis has been predominantly on 
the motion of a solid conductor. If a 

Fig. 1. Circuit diagram of the narrow -band 60 cycle amplifier. 
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magnetic field is set up across a non- 
metallic pipe carrying a conducting 
fluid, a voltage will also be induced in 
the moving fluid. This voltage can be, 
and has been, detected by introducing 
two electrodes through the walls of the 
pipe at right angles to the direction of 
flow and the direction of the field. The 
appearance of a similar voltage from 
the motion of an ionized gas also seems 
logical. 

In determining the voltage induced in 
a moving fluid, the electrodes can be 
either flush with the pipe walls or 
slightly recessed without loss of sensi- 
tivity; there will be no distortion of the 
fluid motion as a result of their pres- 
ence. If a d.c. magnetic field is used, 
the voltage induced will be constant for, 
and proportional to, any velocity. How- 
ever, the problems of d.c. amplification 
make it advisable to apply a 60 cycle 
a.c. magnetic field of constant r.m.s 
value, thus inducing an a.c. voltage with 
r.m.s magnitude proportional to the 
velocity. 

The a.c. voltage that appears on the 
electrodes contains both fundamental 
and appreciable second and third har- 
monics. The magnitude is the result of 
both the velocity and stray inductive 
couplings. The problem of harmonics is 
easily corrected by a 60 cycle tuned am- 
plifier. The extraneous voltage magni- 
tudes can be removed completely by a 
hum -bucking circuit. 

Applications 
The applications of this form of trans- 

ducer are numerous. The voltage ob- 
tained can be amplified and transmitted 
to any number of voltmeters or voltage 
recording devices. More important per- 
haps than the ability to measure, is the 
ability to control fluid velocity. If two 
units are installed, the first can be ad- 
justed by means of the hum -bucking 
circuit to give zero output reading for 
zero velocity. This first unit will give a 

(Continued on page 27) 
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MICROWAVE 

IIIIIECTIONAL COUPLERS 

By 

SAMUEL FREEDMAN 

Design, construction, and operation 

of directional couplers as used in 

various microwave measurements. 

NY directional coupler is a sta- 
tionary standing -wave detector 
which can separately sample 

either the direct or reflected waves, or 
both, in a wave -guide transmission line. 

The usual form of directional coupler 
comprises two adjacent wave guides 
with one or more holes or slots serving 
as coupling provisions between them. 
Where two wave guides join together, 
the common practice is to mill off one 
wall so that the two wave guides have 
a common wall equal to the thickness 
of a single wave guide. One of these 
wave guides is the main or primary 
transmission line. A small fraction of 
the energy in that line is permitted to 
couple or escape through the coupling 
hole or holes to the other wave guide 
which is known as the auxiliary or 
secondary wave guide. 

.Being a wave selector device, the 
directional coupler is capable of differ- 
entiating between the incident and re- 
flected energy in a microwave system. 
This facilitates the making of adjust- 
ments or modifications in a microwave 
communication or radar system so that 
the energy can be properly terminated 
into the antenna or load. 

The coupling holes or slots between 
the two wave guides represent a fixed 
coupling loss which is unaffected by the 
standing -wave condition of the main 
wave guide. The ratio of the powers 
that flow in these two lines depends 
on the number, size, shape, placement, 
and separation between the holes or 
slots performing the coupling function. 
Since these remain fixed, they make 
possible high stability of measurement. 

Essentially, every directional coupler 
uses the constructive addition of two 
waves in one direction and the destruc- 
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Fig. 1. Group of mi- 
crowave components 
dominated by 1200 
megacycle unidirec- 
tional coupler of the 

Bethe -Hole type. 

tive addition in the other direction. As 
illustrated in Fig. 2, the two holes or 
slots have to be a quarter wavelength 
apart. However, this would only be a 
true directional coupler for one fre- 
quency (the one which corresponds to 
a quarter wavelength). To have de- 
struction in one direction for the other 
frequencies, a load in the form of 
absorbing material must be present 
for the other frequencies. This absorb- 
ing material is illustrated at the right - 
hand end of the auxiliary wave guide 
in Fig. 2. This still is essentially nar- 
row in frequency but it is now a band 
coupler. 

Fig. 8 illustrates a commercial ver- 
sion of a two -hole unidirectional narrow 
band wave -guide directional coupler 
with coaxial output connection for 
the frequency range of 8500 -9400 mc. 
Fig. 9 is a narrow band bidirectional 
coupler or variation of Fig. 8. The latter 
consists of a primary wave guide at- 

Fig. 2. Principle of two -hole directional 
coupler. Wave coming from left in main 
guide is absorbed on right -hand side 
of output guide and is canceled on 
left side of output guide. Cancellation 
is due to destructive interference of 
waves from the two coupling holes. 

OUTPUT 

MAIN LINE GUIDE 

COUPLING HOLED 

N 
ABSORBING 

MATERIAL 

INPUT 
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tached to two secondary guides on the 
narrow side of the primary guide. Such 
a coupler may be permanently installed 
in a transmission line sys ;em to measure 
at all times both incident and reflected 
energy simultaneously. This particular 
model utilizes five holes on each side. 
The sizes of these holt s vary, being 
largest for the middle bole and taper- 
ing down in size so tha: the first and 
fifth holes are smallest. 

The absorbing material used in the 
auxiliary guide to keep the standing - 
wave ratio down may 1)e a choice of 
types. Carbon impregnated bakelite is 
very popular because it hojds its shape 
and does not absorb moisture. Resistor 
cards are also used but these have been 
known to deform or crack under service 
conditions. Another material is carbon 
impregnated rubber known by the trade 
name of "USKON." Metallized glass is 
highly efficient but has tl e disadvantage 
of being fragile and easily breakable. 

When no directional coupler is em- 
ployed in a microwave setup, the micro- 
wave transmitter or energy source 
sends signals down the ,nave -guide line 
to the load such as an ; tntenna. If the 
antenna impedance mat riles the trans- 
mission line impedance, no reflection 
will occur at the load ox antenna. Only 
the transmitted wave, the direct or inci- 
dent one, exists in the li ae. If, however, 
the antenna impedance c.oes not exactly 
match the transmission tine impedance, 
part of the direct wave or incident en- 
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ergy will be reflected back to the trans- 
mitter or energy source and reduce the 
over -all energy available for propaga- 
tion at the antenna. The presence of 
both direct waves or incident energy 
and reflected waves or reflected energy 
in a transmission line means that stand- 
ing waves exist, reducing efficiency. 

Fig. 5 shows the functioning of a 

W 

¢ INCIDENT ENERGY REFLECTED ENERGY a 
z Fo 
za 

î ¢ 00 

1/4 a BETWEEN 
CENTERS OF 
HOLES 

ABSORBING MATERIAL 
TERMINATION 

AUXILIARY OR SECONDARY 
GUIDE 

OUTPUT CONNECTION TO 
POWER METER OR TEST SET 

Fig. 5. Functional details of uni- 
directional coupler. Solid lines are 
in phase and add at output. 
Dashed lines are half -wavelength 
apart at termination and cancel. 
Same happens in case of dash - 
double -dot lines. Dash -single -dot 
lines arrive in phase and add. 

Fig. 3. (Left) Broad -band bidirectional coupler of the 
Schwinger type using two slots between main and each 
auxiliary guide. Fig. 4 (Above) Broad -band unidirec- 
tional coupler using two slots by the Schwinger method. 

directional coupler like that illustrated 
in Fig. 8 which is useful where stand- 
ing waves are present. The presence of 
both direct and reflected waves is indi- 
cated. The main and auxiliary wave - 
guide lines are coupled to each other by 
two identical holes, the centers of which 
are a quarter wavelength apart. A por- 
tion of the direct wave couples through 
those two holes into the auxiliary wave 
guide. One portion of the direct energy 
comes through the first hole and then 
passes to the auxiliary wave -guide out- 
put flange or coaxial cable connection 
to a measuring device or indicator. An- 
other equal portion of the direct energy 
comes through the second hole and 
passes to the same measuring device 
or indicator. The path lengths through 
the holes are equal in the case of direct 
waves. This means that the energies 
escaping through each of the coupling 
holes are in phase and will add with 
each other. Another path available for 
the direct waves through the two coup- 
ling holes to the absorbing material is 
self -canceling since the direct wave en- 
ergy that travels from the second hole 
has a path which is a half wavelength 
longer than through the first hole. These 

Fig. 6. Seven -hole bidirectional coupler for the 1 -cm. band. 
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two components arrive at the absorbing 
material termination out of phase so 
that none gets to that termination. 

The reflected wave is subject to the 
same phenomena with none of its energy 
reaching the measuring device or indi- 
cator. All of the reflected energy is ab- 
sorbed in the absorbing material ter- 
mination. The measuring device only 
has a definite portion of the direct wave 
energy to measure and is not influenced 
by the reflected wave. If the position 
of the unidirectional coupler is reversed 
with respect to the load or antenna and 
the transmitter or signal source, the 
measuring device will only measure the 
reflected wave and will not be influenced 
by the direct wave. The use of a bi- 
directional coupler, as illustrated in 
Fig. 9, makes it possible to measure the 
reflected wave and the direct wave 
simultaneously by two indicating de- 
vices. 

Fig. 7 is a curve showing the theoreti- 
cal variation in coupling versus fre- 
quency (or wavelength) for a narrow 
band unidirectional coupler similar to 
that illustrated in Fig. 8 in the 3 centi- 
meter band. A narrow band coupler has 
about a 3% bandwidth in such a band. 
A broad -band coupler is considered to 
be one with about a ten per -cent band- 
width. Such couplers of the unidirec- 
tional type are illustrated in Fig. 4 
and the bidirectional type in Fig. 3. 
The graph of Fig. 7 shows a coupling 
loss of 19 to 21 db. over the 3% region 
with an over -all nominal rating of 20 
db. coupling. 

Broad Band Directional Coupler 
Figs. 3 and 4 show the Schwinger 

broad -band type of directional coupler. 
As shown in Fig. 10, this type of coupler 
takes the two slots of Fig. 2 and places 
one above and one below the center 
line of the wave guide. In this reversed 
phase type of coupler, the coupling is 
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between the longitudinal magnetic field 
in one guide and the transverse mag- 
netic field in the other. This is achieved 
by placing the wide side ( "a" dimen- 
sion) of the primary guide against the 
narrow side ( "b" dimension) of the 
secondary guide. The use of a slot about 
a quarter wavelength long results in 
broad -band coupling. The magnetic field 
is zero in the center and maximum near 
the walls in the guide. By using a slot 
type of coupling hole, more field lines 
are cut. In any case, regardless of the 
type of directional coupler, no coupling 
hole is really round when fabricated. 
It is always an ellipse to the very high 
frequencies involved in microwaves, as 
a minute deviation from "perfectly 
round" (such deviation always exists in 
mechanical practice) is appreciable 

magnetic or electric lines of force. 
Fig. 6 is a 7 -hole bidirectional coupler, 

i.e., seven holes on each side between 
primary and auxiliary guides. In this 
case, the wavelength (1 centimeter) is 
so short that the wave -guide size is 
only 1/2" x 1/4" outside dimensions (.42 
x .17 inches inside). Smaller holes are 
necessary because of the reduced wave - 
guide pipe dimension and also because 
larger holes could approach the resonant 
point for such a short wavelength. In 
order to get enough coupling power for 
directivity functions, more holes are 
employed but of smaller size than at 
the lower frequencies. 

The very large upended unit in Fig. 
1 is a Bethe -Hole type of directional 
coupler. This particular unit uses wave - 
guide rectangular pipe 4" x 2" in the 

Fig. 8. Two -hole narrow 
band unidirectional cou- 
pler for 3 cm. band. 
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Fig. 7. Theoretical curl e for cou- 
pling loss vs. change in wave- 
length for the 3 cm. of X band. 

dependent on how nearly equal in ampli- 
tude are the waves generated by the two 
types of coupling (electric and mag- 
netic). To equalize the .: ouplings, the 
axis of one guide ( auxiliary) is tilted 
with respect to the ot:ier guide as 
shown in Fig. 1. The magnetic coupling 
is reduced by an amount equal to a 
cosine function while the. electric cou- 
pling is unchanged. The coupling hole 
may be considered to be a very short 
section of circular wave guide beyond 
cutoff. The wall thickne >s of the cou- 
pling hole has the effect of reducing the 

with respect to the wavelength. The up 
and down dimensions determine the 
coupling power into the auxiliary guide. 
If the two slots are closer to the center 
line, less power will transfer. 

The longer the slots, the more closely 
is the resonant point of the slot ap- 
proached. Approach of resonance is un- 
desirable because it disturbs the broad- 
band property of this coupling. It would 
then tend to resonate or peak on one 
frequency and really have no attenua- 
tion for that frequency. The resonance 
of the slot would cause all power to 
couple out from the main guide. If the 
slot is too short, the attenuation is too 
high and coupling becomes too low. If 
the slots are made too wide, the direc- 
tional properties will be disturbed or 
damaged by the coupling of the electric 
field component usurping that of the 
magnetic field. The reason that holes 
are used instead of probes for coupling 
between two guides is because the probes 
would be resonant at a single frequency. 
Fig. 11 shows the energy distribution 
for the dominant mode in a rectangular 
wave guide and where the coupling 
must be for maximum or minimum 

Fig. 9. 5 -hole narrow 
band bidirectional cou- 
pler for the 3 cm. band. 

region of about 1200 mc. (known as the 
L band). The two wide faces of the 
wave guide are coupled together by a 
single coupling hole. This hole provides 
coupling to both the electric and the 
transverse magnetic field components. 

The transverse electric and magnetic 
fields are in phase for a true traveling 
wave in the main wave guide. The mag- 
netic dipole moment will be opposite in 
phase while the electric dipole moment 
will be in phase. The reversal of phase 
of one type of coupling with respect to 
the other results in cancellation in the 
forward direction relative to the direc- 
tion of propagation in the main guide 
for the waves in the auxiliary guide. 
Reinforcement takes place in the back- 
ward direction. The wave in the auxil- 
iary wave guide travels opposite in di- 
rection to the wave in the main wave 
guide. Cancellation and directivity are 
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coupling and attenuating the magnetic 
and electric couplings by different 
amounts. The effect of wall thickness 
is to increase the proportion of mag- 
netic coupling between th.. primary and 
secondary guides. 

Applications of Hirecti onal 
Couplers 

A directional coupler is primarily a 
standing -wave detector that is inde- 
pendent of variations in probe coupling 
which normally exist where a probe is 
moved back and forth in a slotted wave 
guide (the usual standing -wave de- 
tector). It is not subject to the varia- 
tions of a moving probe which result 
from minute mechanical Imperfections. 
Variations in probe coup: ings are con- 
fused with the variations of the stand- 
ing -wave pattern to an ex tent that they 

(Continued on pape 24) 
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Measurement OF STUDIO And 

1100M ACOUSTICS 
By DAVID FIDELMAN 

The second and concluding part covers measurements 
of sound level, power output, and room acoustics. 

NOISE LEVEL and sound power 
output are measured by use of 
a sound -level meter. The basic 

block diagram of the standard type of 
sound -lev_1 meter is shown in Fig. 1. 

The sound is picked up by a unidirec- 
tional microphone with a known fre- 
quency- response characteristic. The 
output of the microphone is then ampli- 
fied and passed through a calibrated 
attenuator tvhich serves to set the meter 
range. The signal is then passed 
through a frequency weighting network 
which can be set for either flat response 
or for either of the standard noise - 
measurement response curves. The out- 
put of the frequency weighting network 
is then amplified and measured by a 
vacuum -tube voltmeter calibrated to 
read logarithmically in decibels. The 
output signal is also available before 
rectification for operation with graphic 
recorders or with various types of 
analyzers. The meter reading is accu- 

rately calibrated in decibels relative to 
the standard 1000 cycle /sec. reference 
level of 10- '' watts per square centi- 
meter. 

When noise level is being measured, a 
truly objective measurement is impos- 
sible because of the complexity of the 
human hearing mechanism and because 
of the wide variety of noises which may 

NOISE GENERATOR 
TPESIO-n SERIAL 140. 103 

-- 
' HERMOP! H4SMÉR SCOTt' íNC 

XANSRIpC;E,'IkAS9;. UtSât 

Noise generator and 
power supply made 
by H. H. Scott, Inc. 

NBC studio 8 -H 
in New York City. 
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be encountered. However, a reliable 
indication of the noise level is obtained 
by taking into account the frequency 
response of the human ear, and making 
the over -all response of the noise meter 
approximately the reciprocal of the 
ear response characteristic. This con- 
dition is approximated by using three 
different frequency characteristics for 
the meter for different sound levels. The 
three response curves which are chosen 
by the American Standards Association 
as the standard curves for noise level 
measurements are shown in Fig. 3. 
Curve A is recommended for measure- 
ment of low levels around 40 db. ; curve 
B for levels around 70 db.; and curve 
C, which is flat, for very loud sounds 
around 80 to 100 db. The actual meas- 
urement of the noise level is performed 
simply by having no source of sound in 
the room and reading the sound level 
on the meter. 

The sound power output of the re- 
producing system is measured by feed- 
ing steady tone (warbled if necessary 
to reduce standing waves) into the 
reproducing system and measuring the 
resulting sound intensity, with the 
sound -level meter set for flat frequency 
response. The electrical signal at the 
auxiliary output of the sound -level 
meter can also be fed to any of the 
standard instruments for measuring 
the various characteristics of audio - 
frequency electrical signals- harmonic 
analyzers, intermodulation analyzers, 
etc. Measurements of this type per- 
formed at various frequencies will give 
the characteristics over the entire 
audio frequency range. 

The frequency response of the com- 
plete system including the loudspeaker 
can be measured by using the basic 
measurement system in the manner 
shown in Fig. 2A. The method is the 
same as for measuring frequency re- 
sponse of any electrical circuit, except 
for the warbled frequency. The elec- 
trical signal is applied to the input of 
the system under test. The sound out- 
put of the loudspeaker is measured by 
means of a microphone, amplifier and 
meter whose frequency characteristics 
are accurately known. The frequency 
of the test signal is then set as desired, 
and the meter read, to give the response 
characteristic over the entire audio 
frequency range. The microphone can 
also be placed in various locations 
throughout the room to give the spatial 
radiation pattern as well. 

Another method of measuring fre- 
quency response is by means of a 
thermal noise generator and a tunable 
filter in the microphone amplifier cir- 
cuit, as shown in Fig. 2B. The signal 
is supplied by a source of thermal 
noise, such as a diode, and is applied 
to the input of the reproducing system. 
The output of the loudspeaker is then 

FEBRUARY, 1 9,50 

picked up by the standard microphone, 
amplified and passed through a narrow 
band pass filter, whose band width 
should be independent of frequency. 
The output of the filter is then meas- 
ured by the meter. At the present time, 
suitable apparatus for the generation 
of thermal noise, and band pass filters 
of the type mentioned, are commercially 
available and this type of measurement 
will in the future become very important 
for acoustic measurements. 

Results of Acoustic 
Measurements in Practice 

The methods which have been de- 
scribed have been used to determine the 
acoustic characteristics of rooms and 
auditoriums in order to obtain a meas- 
ure of their performance, to aid in 
their redesign and improvement when 
they do not give optimum performance, 
and to obtain information to aid in new 
constructions. 

Many measurements of reverberation 
time have been made in the past, and 
much data has been accumulated on 
this subject. There is no theoretical 
basis for the choice of desirable rever- 
beration times, but experience has 
shown what is most pleasing to the ear, 
and standards have thus been deter- 
mined subjectively. Early experience 
with broadcast studios has shown that 
when there is no reverberation the 
room gives a dull, lifeless effect to 
sounds. However, when there is too 
much reverberation, the energy from 
successive sounds tends to overlap and 
reduce intelligibility. The optimum 
reverberation time is a function of the 
volume of the room, and rooms for 
listening to reproduced music should 
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have shorter reverberation times than 
those for live production of the same 
type of music because the reproduced 
music will already contain some rever- 
beration from the production studio. 

The optimum reverbera tion times for 
rooms as a function of volume, for a 
1000 cycle test signal, art shown in the 
graph in Fig. 6A. The optimum rever- 
beration time as a functio:i of frequency 
relative to the 1000 cycle ,ralue is shown 
in the graph of Fig. 6E. The values 
shown in these curves do not, of course, 
take into account the possibilities of 
microphone placement and synthetic 
reverberation systems w rich are used 
to increase the apparent reverberation 

Fig. 3. Frequency- response characteristics recommend- 
ed as standard curves for noise level measurements. 
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Photograph of the interior of 

time and "presence" in the reproduction 
of speech and music. 

For a long time the acoustic qualities 
of rooms and auditoriums were judged 
primarily on the basis of reverberation 
times. However, experience began to 
show that it was possible for rooms to 
have the same reverberation time and 
still to have quite different acoustic 
properties. Measurements of the diffu- 
sive and the transient characteristics 
show that at times these facts are con- 
siderably more important than the 
reverberation time, and at the present 
time these are being given increasing 

0 .I .2 .3 .4 .5 
TIME IN SECONDS 

(A) 

0 .1 .2 .3 .4 
TIME IN SECONDS 

(C) 

0 .1 .2 .3 .4 .5 
TIME IN SECONDS 

(B) 

5 0 .1 .2 .3 .4 .5 
TIME IN SECONDS 

(D) 

Fig. 4. Pulse patterns showing results 
of transient characteristic measure- 
ments on several different theaters. 

the Esquire Theater in Chicago. 

importance in acoustic measurements. 
The pulse method of measuring tran- 

sient characteristics is an extremely 
important method, and often gives 
much more valuable data than the 
reverberation time and other methods. 
In many cases it is the only method of 
correlating measured data with the 
results observed by the listener, when 
other methods fail. The results of such 
measurements upon a number of typical 
auditoriums show the type of informa- 
tion that can be obtained. The pulse 
patterns shown in Fig. 4 show the 
results of measurements on a number 
of moving -picture houses whose acoustic 
qualities had received different degrees 
of acceptance by listeners over a 
period of several years. 

An investigation was undertaken to 
determine the causes of the acoustic 
differences, since the theaters had 
identical sound reproducer installations, 
and in all cases the measured frequency 
characteristic and the reverberation 
time were found to be satisfactory. The 
pattern (A) (Fig. 4) shows the pulse 
output of the loudspeaker, which is 
what the microphone would pick up in 
a room with no reverberation. Pattern 

Fig. 5. Physical layout of theaters measured in Fig. 12. 
showing reflection paths for the various pulse echos. 
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(B) is the sound picked up by the 
microphone in a theater with uniformly 
good acoustics; the physical structure 
of the theater is shown in Fig. 5A, 
showing that there are no undesirable 
reflections. The pulse pattern represents 
a bad spot in an otherwise good theater 
whose layout is shown in Fig. 5B. The 
measurement shows a reflection from 
the back wall at 80 milliseconds delay, 
and a further reflection at 220 milli- 
seconds delay which seems to be due to 
a multiple reflection as shown. Pulse 
pattern (D) was taken in an audi- 
torium of inferior quality, whose layout 
is shown in Fig. 5C. Large reflections 
are found at both short and long time 
intervals, and are the reason for the 
bad quality. 

In general, reflections with less than 
45 milliseconds delay can be tolerated, 
but reflections with more than 50 milli- 
seconds delay lead to a deterioration in 
sound quality due to lack of intêlli- 
gibility. When there are large reflections 
at short time delays which arrive to the 
listener at large angles from the path 
of the direct sound, the directional 
effects of the sound are lost, resulting 
in a loss of "presence ". In auditoriums 
where acoustic conditions are not 
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Fig. 6. Optimum reverberation time as a 
function of (top) room volume. for a 1000 
cycle test signal, and (bottom) frequency. 

optimum, the pulse technique also gives 
good indications of the possible locations 
of the reflections, and thus aids in cor- 
recting ány defects in the acoustic 
design. 

These measurements have indicated 
what the basic points in good acoustic 
design are, and what rules should be 
followed in the design of rooms, studios 
and auditoriums. Some of these rules 
are: 

(a) Maximum sound diffusion should 
be aimed for in all acoustic designs. 

(b) The room should be as unsym- 
metrical as possible (with no lines or 
planes of symmetry), and if possible 
there should be no walls parallel to one 
another, and no concave surfaces. 

(Continued on page 24) 
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hit target. 
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Bit makes straight driving automatic . . . even 
with "green" operators. 

Skid damage to men and materials is checked out by 
CLUTCH HEAD'S all- square non -tapered driving 
contact ...for definitely higher non -stop speed, 
and with maximum safety. 
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(as set up by tapered driving) the CLUTCH 

HEAD drive -home is effortless, disposing of 
a fatigue factor. No end -of- the -shift lag 
means more screws driven. 
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multiple saving in tool cost ... because thy: Type 
"A" Bit may be repeatedly reconditioned in 60 
seconds. 

The Lock -On ousts fumbling fingers by unitin ; screw 
and bit as a unit for one -handed reaching at any 
angle into inside spots. This feature frequently 
dispenses with use of a second operator. 

Basic design for screwdriver operation is a t oon to 
service men and users ... simplifying eme -gency 
field adjustments to save valuable operating; time. 
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Brochure ... so that you may per; onally 
check these features. 
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VIEWFINDER FOR TV CAMERAS 

General Electric Company, Syracuse, 
N. Y., has announced an electronic view- 
finder for GE's television studio cameras 

capable of giving 
Video response is 
within ± 0.5 db. 

According to reports, the newly de- 
veloped circuits show improved perfor- 
mance in eliminating distortion and 
give the operator a brighter image as 
well as an exact reproduction of the 
scene being televised. The unit is easily 
serviced and has a focus coil which is 
adjustable in all directions. 

Earl Revercomb, a GE Engineer, is 
shown looking at the new electronic 
viewfinder (with cover up). Further in- 
formation on the viewfinder may be 
obtained from the Transmitter Division 
at Electronics Park, Syracuse, N. Y. 

500 lines definition. 
uniform to 7.0 mc. 

POWER SUPPLY 

A highly regulated d.c. power supply, 
designed for any application requiring 
a voltage between 10 and 50 kilovolts 
with a maximum current requirement 
of two milliamperes, is the latest of 
RCA's scientific instruments announced 

a by the Scientific Instrument Section, 
Camden, N. J. 

Pictured are the rectifier and driver 

18 

units comprising the new equipment. 
The new power supply, RCA Type 
EME -2, makes an ideal accelerating sup- 
ply for cathode -ray tubes in experi- 
mental equipment or as a permanent 
setup for the testing of these tubes. It 
is also designed for use in nucleonics. 

The final output voltage is taken from 
the rectifier unit and can be continu- 
ously varied, by means of the' controls 
on the driver unit, between 10 and 50 
kilovolts. A meter on the front panel 
of the driver unit indicates the output 
voltage for any particular setting. 

SURVEY METER 

Tracerlab Inc., 130 High St., Boston 
10, Mass., has just developed a Beta 
Gamma Survey Meter which is portable, 
battery operated, and weatherproof and 
which will serve the dual purpose of 

a radiation dosage rate meter and a 
monitoring instrument. 

The SU -5 Beta Gamma Survey Meter 
uses a sensitive thin -wall Geiger tube 
mounted in a waterproof detachable 
probe and is sensitive to gamma radia- 
tion and to medium and high energy beta 
radiation. A removable probe shield with 
a wall of 1300 mg /cm2 permits the sepa- 
rate measurement of gamma radiation 
in the presence of beta radiation with 
maximum energies of up to 2.5 MEV. 

This meter, which uses the new Tra- 
cerlab TGC -5 plug -in type glass -wall 
Geiger tube, has a phone jack on the 
front panel permitting the connection 
of high impedance headphones for au- 
dible indications of the counting rate. 

SCOPE- MOBILE 

Tektronix, Inc., 712 S. E. Hawthorne 
Blvd., Portland 14, Oregon has especi- 
ally designed Type R -500 Scope -Mobile 
to accommodate the Tektronix Type 511, 
511 -A, 511 -AD, 512 and X -513 cathode- 

ray oscilloscopes. Convenient and easy 
observation of the CRT face is achieved 
by a 20° tilt back. 

A blank panel, 11" x 15 ", fronting a 
mounting space of approximately 1% 
cubic feet allows for auxiliary built -in 
equipment as an aid in meeting special- 

ized requirements. A drawer is provided 
for storage of cords, probes, etc. The 
unit is constructed of aluminum alloy 
materials and the total "dry" weight 
is approximately 42 pounds. 

VOLTAGE STABILIZERS 

Multiple -unit type voltage stabilizers 
for capacities in excess of 2 kva. have 
been announced by Raytheon Manufac- 
turing Company, Waltham 54, Mas- 
sachusetts. 

Multiple sections of 500 or 625 watt 
capacities are built up on rails and 
connected in parallel with input and 
output connections located in a separate 
junction box. Capacities can be built up 
to 10,000 watts. 

Further information and typical lay- 
out drawings are available by writing 
to Department 6460 -NR1. 

RADIATION METER 

The Scientific Instrument Section of 
the RCA Engineering Products Depart- 

ment, Camden, N. J., has developed a 
meter for measuring nucleonic radia- 
tions. 

The Count Rate Meter, RCA Type 
(Continued on page 30) 
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For new simplicity, wide range, and high accuracy in the control of modern electronic circuits .. . 

Cutaway view of the 
HELIPOT (Model A- 
IO Turn _134,, Di- 
ameter) 

tN E BECKMA" 
1,1811001 

lT 

HEllcol 
POTentiometerl 

rodemork 
of the 

Provides many times greater resistance control in 

same panel space as conventional potentiometers! 

IF YOU are designing or manufacturing any type of precision 
electronic equipment be sure to investigate the greater con- 

venience. utility, range and compactness that can be incorporated into 

your equipment by using the revolutionary HELIPOT for rheostat- 

potentiometer control applications...and by using the new DUODIAL. 

turns -indicating knob described at right. 

Briefly, here is the HELIPOT principle...whereas a conven- 

tional potentiometer consists of a single coil of resistance winding, the 

HELIPOT has a resistance element many timer longer coiled helically 

into a case which requires no more panel space than the conventional 

unit. A simple, foolproof guide controls the slider contact so that it 

follows the helical path of the resistance winding from end to end as 

a single knob is rotated. Result.., reith no increase in panel space 

requirements, the HELIPOT gives you as much as 12 times' the control 

surface. You get far greater accuracy, finer settings, increased range - 
with maximum compactness and operating simplicity! 

COMPLETE RANGE OF TYPES AND SIZES 

The HELIPOT is available in a complete range of types and 

sizes to meet a wide variety of control applications .. 
MODEL At 5 watts, 10 turns, 46" slide wire length, 1 s/ " case 

dia., resistances I0 So 50,000 ohms, 3600° rotation. 

MODEL Br 10 watts, 15 turns, 740" slide wire length, 31/4" 

case dia., resistances 50 to 200,000 ohms, 5400° rotation. 

MODEL C: 3 warts, 3 turns, 131/t" slide wire length, 1 
s /." case 

dia., resistances 5 to 75,000 ohms, 1080° rotation. 

MODEL D: 15 watts, 25 turns, 234" slide wire length, 31/a 

case dia., resistances 100 to 300,000 ohms, 9000° rotation. 

MODEL E: 20 watts, 40 turns, 373" slide wire length, 3t /4" 
case dia., resistances 150 to 500,000 ohms, 14,400° rotation. 

Also, the HELIPOT is available in various special designs ... with 

double shaft extensions, in multiple assemblies, integral dual units, etc. 

Let us study your potentiometer problems and suggest how 

the HELIPOT can be used - possibly is already being used by others 
in your industry -to increase the accuracy, convenience and sim 
plicity of modern electronic equipment. No obligation, of course. 
Write today outlining your problem. 

Data for Model A, 13/" die. Helipot. Other models give even greater 
control range in 3" case diameters: 

The inner, or Primary dial of the DUODIAL shows exact angular pssi- 
tion of shaft during each revolution. The outer, or Secondary ,Gal 

shows ntentber of complete revolutions made by the Primary a ial. 

A multi -turn rotational- indicating knob dial for L se 

with the HELIPOT and other multiple turn devic ts. 

TEHE DUODIAL is a unique advancement in knob dial des gn. 

It consists essentially of a primary knob dial geared ts a 

concentric turns- indicating secondary dial -and the entire unit it so 

compact it requires only a 2" diameter panel space! 

The DUODIAL is so designed that - as the primary dial routes 
through each complete revolution -the secondary dial moves one <ivi- 

sion on its scale. Thus, the secondary dial counts the number of c,m- 
plete revolutions made by the primary dial. When used with the 

HELIPOT, the DUODIAL registers both the angular position of the 

slider contact on any given helix as well as the particular helix on 
which the slider is positioned. 

Besides its use on the HELIPOT, the DUODIAL is readily adapt- 

able to other helically wound devices as well as to many conventional 
gear -driven controls where extra dial length is desired without wasting 

panel space. It is compact, simple and rugged. It contains only two 

moving parts, both made entirely of metal. It cannot be dam, ged 

through jamming of the driven unit, or by forcing beyond any me- 

chanical stop. It is not subject to error from backlash of internal gi ars. 

TWO SIZES -MANY RATIOS 

The DUODIAL is now available in two types - the Model 'R" 
( illustrated above) which is 2" in diameter, and the new Model "W" 
which is 43/4" in diameter and is ideal for main control applicati ses. 

Standard turns- ratios include 10:1, 15:1, 25:1 and 40:1 ( rats() be- 

tween primary and secondary dials). Other ratios can be provides on 
special order. The 10:1 ratio DUODIAL can be readily employed aith 

devices operating fewer than 10 revolutions and is recommended for the 

3 -turn HELIPOT. In all types, the primary dial and shaft operate wi -.h a 

1:1 ratio, and all types mount directly on a 3/4" round shaft. 

Send for this 
HELIPOT AND DUODIAL CATALOG! 

Contains complete data, construction de- 
tails, etc., on the many sizes and type, of 

HELIPOTS ...and on the many unique fea- 

tures of the DUODIAL. Send for your free 

copy today! 

THE Helipot CORPORATION, SOUTH PASADENA, 4, CALIFORNIA 
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TV TUBE MANUFACTURING 

An operator is shown mounting a 16 
inch metal -cone TV tube on the 

exhaust machine at the General Electric 
Co. tube plant, Electronics Park, Syra- 
cuse, N. Y. 

Quick exhaust is obtained by means 
of a conventional vacuum pump, and a 
diffusion pump completes the process. 
While pumping is in progress, the tubes 
are heated to drive out occluded gases. 
Both the 81/2 in. and 16 in. metal -cone 
tubes can be accommodated on this 
machine. 

REPORT GAIN IN ELECTRONICS 
IN THE WEST 

Figures revealed by the West Coast 
Electronic Manufacturers' Association, 
sponsors of the annual convention, 
show heavy gains in attendance, 
interest and participation. The 1949 
exhibit, held early in September at San 
Francisco, drew nearly 6,500 delegates. 

Attendance totals alone were better 
than 20% above 1948 figures, and over 
25% gain was registered in terms of 
commercial exhibitors. 

A breakdown of participation in the 
1949 exhibit showed 17% manufac- 
turers, 12.9% distributors, 13.0% Gov- 
ernment operation, other than research, 
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10.5% educational institutions, and 
12.4% miscellaneous, including pub- 
lishers, students, etc. 

ARCHITECTURAL AWARD 

Dr. Bennett S. Ellefson, Director of 
Sylvania's Central Engineering Labora- 
tories, has received a bronze annual 
award plaque for "excellence in archi- 
tectural design and civic value" of 
Sylvania's new physics laboratory at 
Bayside. 

The plaque is one of eight first prize 
annual awards by the Chamber of 
Commerce of the Boro of Queens for 
different classes of buildings. The lab- 
oratory, located on Cross Island Park- 
way overlooking Long Island Sound, is 

of two story brick and steel construction 
which includes a penthouse, basement, 
and 38,000 square feet of working space 
for long -term research and development 
of electronic and lighting products. 

1950 IRE OFFICERS ANNOUNCED 

Raymond F. Guy, Manager of Radio 
and Allocations Engineering for NBC, 
and Sir Robert Watson -Watt, Govern- 
ing Director of Sir Robert Watson Watt 
and Partners, Ltd., of London, England, 
have been elected president and vice 
president, respectively, of the IRE for 
1950. 

Candidates elected as Directors -at- 
Large for the 1950 -51 term are: William 
R. Hewlett, Vice President of Hewlett 
Packard Company of Palo Alto, Calif.; 
and James W. McRae, Director of 
Electronic and Television Research of 
Bell Telephone Laboratories, Inc., 
Murray Hill, N. J. 

PUSH -BUTTON TWO -WAY 
RADIO SYSTEM INSTALLED 

A new two -way radio system with a 
60 button selective calling box was 
recently installed by Taxicab Service, 
Inc., of Newark, N. J. The unit, called 
the Quik -Call system and manufac- 
tured by Motorola Inc., Chicago, Illinois, 
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makes it possible for the dispatcher to 
talk to each cab individually, without 
transmitting to the rest of the fleet. 

Many additional ways to extend the 
area of operation with this system are 
said to be possible; such as control of a 

remote transmitter and receiver from 
the dispatcher's desk, intercom facilities 
between dispatchers at separated 
points, and provisions for making group 
calls when desired. 

MACHINE ANALYZES TELEMETRY 
RECORDS 

A machine which has been described 
as being able to read, count, sift, scan, 
decode, correct and plot multiple quanti- 
tative instrument records taken from 
line pictures on film has been developed 
by Douglas Aircraft. The development 
of this machine and its labor and time 
saving merits in analyzing telemetry 
records from a V -2 flight were an- 
nounced at the annual meeting of the 
American Society of Mechanical Engi- 
neers in New York recently. 

Heretofore, in the ground recording 
of the performance of missile -borne 
instruments, hundreds of thousands of 
recorded lines and their lengths had to 
be measured and the values calibrated 
and plotted to suitable scales manually, 
which is a slow and costly process. 
According to Bernard S. Benson, re- 
search engineer with Douglas, this 
machine effected a savings of more 
than $9,000 for a single record as 
compared with the cost of manual 
analysis. 

WXEL TO ERECT 438 -FT TV TOWER 

Finishing touches on Cleveland, 
Ohio's $4,000,000 studio -transmitter 

building are now being completed with 
the erection of a 438 -foot television 

(Continued on page 28) 
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New short -necked picture tube in rectangular 

bulb makes possible smaller TV cabinets - better pictures! 

"Rectangular shape 
permits better cabinet 
design. Savings can be 
made on set height 
and depth!" 

At last ... the tube that presents 100% of the trans- 
mitted picture and eliminates all unused viewing 
screen area. The Sylvania 16TP4. Made of special 
lighter weight glass, this rectangular shaped tube in 
the new glass is 30% lighter than round 16" glass 
tubes. This is a new opportunity for set makers to 
design TV sets customers have been waiting for .. . 

sets designed to match the depth and height of other 
home furniture without loss of picture size. 

"Smaller cabinets fit ¡sore 
naturally in moderr 

living rooms. New 14-inch 
rectangular tube fits same 
cabinet space required by 

present 121/2" tube!" 

"Rectangular screen shows 
ALL of transmitted picture. 
Tube face has standard 

3 by 4 aspect ratio!" 

Sylvania 16TP4 rectangular tubes have a t elatively 
flat face ... incorporate neutral gray filter wh ich gives 
better picture contrast. New slanted electror gun de- 
sign requires only single ion trap magnet ... helps to 
reduce length of tube ... permits use of short 'r deflec- 
tion coils! 

See your local Sylvania Distributor or write to 
Sylvania Electric Products Inc., Department R -2302, 
Emporium, Pennsylvania. 

SYLNIAELECTRI 
RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTO 
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NEW 
TUBES 

"RUGGEDIZED" TUBES 

Sylvania Electric Products Inc., New 
York, N. Y., has announced.five types 
of radio tubes specially designed to 

provide dependable communications 
service under conditions of severe 
vibration and shock. 

The first of approximately twenty 
types being designed include 6X5WGT, 
a full wave rectifier; 6L6WGA, a beam 
power amplifier; 28D7W, a double beam 
amplifier; 6SL7W, a high -mu duotriode; 
and 6SN7W, a medium -mu duotriode. 

Electrical characteristics and circuit 
applications of these tubes are similar 
to corresponding types. 

RCA TUBES 

"Pencil- type" Triode 
The Tube Department of the Radio 

Corporation of America, Harrison, N. J., 
has now available the 5675 medium -mu 
triode for use in grounded -grid circuits 
at frequencies as high as 3000 mc. 

The 5675 utilizes "pencil- type" con- 
struction and employs a coaxial -elec- 
trode structure of the double -ended 
type in which the plate cylinder and the 

2" 

cathode cylinder, each only V, " in 
diameter, extend outward on opposite 
sides of the grid flange. The over -all 
length of the structure is only 2% inches 
maximum. 

As a local oscillator, the 5675 is 
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claimed to be capable of giving a power 
output of 475 milliwatts at 1700 mc. 
and about 50 milliwatts at 3000 mc. 

Multiplier Phototube 
The 1P21 Multiplier Phototube has 

now been improved by the reduction of 
the equivalent noise input to 5 x 10' 
lumen as the result of an intensive de- 
velopment program by RCA. This value 
shows a 6 times improvement over that 
of 1P21's previously available. 

In addition, the improved 1P21 
features a combination of extremely 
high photosensitivity, very high second- 
ary- emission amplification, and very 
small d.c. dark current. It is recom- 
mended for applications involving 
extremely low light levels such as in 
the use of specialized scientific equip- 
ment; namely, photoelectric spectrom- 
eters, astronomical telescopes, and scin- 
tillation counters utilizing "light 
piping." 

Miniature Pentode 
A sharp -cutoff pentode of the 7 -pin 

miniature type has also been announced 
by RCA. The 6CB6 is designed espe- 

cially for video i.f: amplifier service at 
frequencies in the order of 40 mc., as 
well as for use as an r.f. amplifier in 
v.h.f. television tuners. 

The 6CB6 features high transconduct- 
ance combined with low interelectrode 
capacitances, and separate base -pin 
terminals for grid No. 3 and cathode. 

GE TUBES 

Custom Miniature Tubes 
The Tube Divisions of the General 

Electric Company at Schenectady, N. Y. 
have announced the third and fourth in 
a series of custom miniature tubes for 
use in altimeters, radio compasses, radio 
control equipment and h.f. aircraft 
radio receivers and transmitters. 

The GL -5814 is a heater -cathode type 
medium -mu twin triode and is designed 
for dependable operation where con- 
ditions of severe shock or prolonged 
vibration are encountered. Heater volt- 
age is 6.3 volts at 0.350 ampere for 

parallel operation and 12.6 volts at 
0.175 ampere for series operation. Max- 
imum plate voltage is 330 volts and 
the plate dissipation is 3.03 watts. 

The GL -5751 is a high -mu twin triode 
designed for long life under conditions 
of intermittent ' operation. Cathode 
heater voltage is 6.3 volts at 0.350 
ampere or 12.6 volts at 0.175 ampere. 
The maximum plate voltage is 330 volts 
and the plate dissipation is 1.1 watts. 

TV Germanium Diodes 
GE at Electronics Park has an- 

nounced a u.h.f. welded germanium 

diode and two new types for use in v.h.f. 
television receivers. 

The u.h.f. germanium diode is cur- 
rently available for use in the 500 to 
1000 mc. range and is designed for use 
as a converter. It is self -healing under 
temporary over -voltage conditions. 

The two new diodes for use in present 
v.h.f. television receivers are the 1N64 
and the 1N65. The 1N64 is designed and 
selected for optimum efficiency in video 
detector circuits and the 1N65 is de- 
signed for use as a d.c. restorer in TV 
circuits and is especially selected to 
provide high back resistance. 

AMPLIFIER TUBES 

Sylvania Electric Products Inc., New 
York, N. Y., has designed two new 
subminiature tubes for use as Class A 
a.f. amplifiers or resistance coupled a.f. 
amplifiers. 

Type 6AD4 triode has a mutual con- 
ductance of 2700 micromhos. The 6BA5 
pentode rating is 3300 micromhos. Both 
tubes are enclosed in T -3 envelopes and 
are supplied with 6.3 volt, 150 milli- 
ampere heaters. 
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CM 15 
Actual Size 9/32" x 1/2" x 3/16". 
For Television, Radio and other 

Electronic Applications. 
2 - 420 mmf. cap. at 500v DCw. 
2 - 525 mmf. cap. at 300v DCw. 
Temp. Co- efficient ±50 parts per 

million per degree C for most 
capacity values. 

6-dot color coded. 

MOLDED MICA 

EL -MENCO CAPACITORS 
You can always depend on these tiny but 

tried and trusted El -Menco capacitors to give 
peak performance for long periods of time under 
the most exacting conditions. Rigid° test duiing 
and after manufacture insures uniformity And 
assures quality. 

Performance proved, these fixed mica dielec- 
tric capacitors are specified by nationally -knc wn 
manufacturers. 

When you need peak performance 
in capacitors, get the best 

El- Memo. 
THE ELECTRO MOTIVE MFG. CO., Inc. 
WILLIMANTIC CONNECTICUT 

enco 
CAPACITORS 

get 

Write on your 

firm letterhead for 
Catalog and Samples 

MICA TRIMMER 

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

ARCO ELECTRONICS, INC. 135 Liberty St., New York, N. Y. -Sole Agent for Jobbers and Distributors in L.S. and Canada 
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ROBERT FULTON has been appointed superintendent of 
the Plastic Metals Division plant of The National Radiator 
Co., Johnstown, Pa., where he will supervise all phases of 
the production of metal powders which are used in the fields 
of powder metallurgy, electronics and chemistry. For the 
past four years, Mr. Fulton has been affiliated with The 
Indiana Steel Products Co., as production manager of the 
Eastern Division at Chauncey, N. Y. 

NICHOLAS E. GOLOVIN has been appointed Assistant 
to the Director of the National Bureau of Standards and 
will assist the Director in analysis in planning related 
to technical program matters. Mr. Golovin was formerly 
Head of the Management Division on the Staff of the Com- 
mander, Naval Ordnance Test Station, Inyokern, Calif. A 
member of the American Economic Association and the APS, 
he received an A.B. in mathematics from Columbia. 

ANTHONY H. LAMB has been appointed vice president 
of the Weston Electrical Instrument Corp., Newark, N. J. 
to assume responsibility for the operation of the Tagliabue 
Division of the company. Mr. Lamb is credited with eighty 
U. S. and foreign patents and is well -known for his pioneer- 
ing activity in the field of photoelectricity. He is a member 
of ,the AIEE; IES; ASTM, ISA, and the National Society 
of Professional Engineers. 

MAX M. LEE has joined the research staff of the National 
Bureau of Standards as a chemist. Before joining the 
Bureau, Mr. Lee was a senior research chemist with the 
Hercules Powder Company. He received the degree of 
Bachelor of Chemical Engineering from Ohio State Uni- 
versity and the degree of Master of Science in organic 
chemistry from the University of Rochester. He is a member 
of the American Chemical Society and Sigma Xi. 

LUCIEN P. TUCHERMAN, formerly chief engineer for 
the International Industrial Development Company, has 
joined the staff of the National Bureau of Standards as 
liaison engineer in the Guided Missiles Laboratory. During 
the war he served as a Commander at the U. S. Navy 
Bureau of Ordnance and was also project officer for the 
"Bat" Guided Missile. Mr. Tuckerman is a senior member 
of the IRE and holds a patent for a peak limiting amplifier. 

WILLIAM VASSAR, engineering assistant at Emerson 
Radio and Phonograph Corp., New York, N.Y., has been 
named Chief Engineer. Mr. Vassar joined Emerson in 
1934 and rejoined the company in 1944 after working with 
the Chemical Warfare Services during the war. He is Chair- 
man of the Safety Committee of the Receiver Section of 
RMA; and a member of the Underwriters' Laboratories 
Industry Advisory Conference. 

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

Acoustic Meas. 
(Continued from page 16) 

(c) Large surfaces should be broken 
up by randomly distributed irregulari- 
ties such as convex spherical bumps and 
cylinders, and serrated surfaces. Ab- 
sorbing material broken into small 
patches also aids diffusion. At the pres- 
ent time, radio brcadcasting studios, 
theaters, and auditoriums are being 
built according to these rules for best 
acoustic qualities. 

The measurement methods which 
have been described in this article are 
being more and more widely used to 
give an objective indication of acoustic 
quality, and their application will 
result in continuing improvements in 
acoustic design and construction. 

REFERENCES 
1. Mason, C. A. & Moir, J. "Acoustics of 

Cinema Auditoria "; J. Inst. of Electr. Eng.; 
v. 88, part III, p. 175 -190; Sept. 1941. 

2. Moir, J. "Acoustics of Small Rooms and 
Studios Electronics, p. 286, Feb. 1945. , 

3. Bolt, R. H. "Studio Acoustics "; RADIO - 
ELECTRONIC ENGINEERING; p. 5 -7, Dec. 1945; 
p.. 8 -10, Jan. 1946. 

4. Olson, H. F. "Elements of Acoustical Engi- 
neering" (D. Van Nostrand Co., New York, 
1947). 

Directional Couplers 
(Continued from page 13) 

cause errors in measurement. Where a 
standing -wave pattern is of low ampli- 
tude, probe coupling variations of a 
slotted line type of standing -wave de- 
tector can even exceed the standing 
waves under measurement so that such 
measurements become meaningless or 
impossible. A coupling hole or slot 
eliminates the need for the probe en- 
tirely, which is a great advantage. 

Another great advantage of the 
directional coupler is that it can meas- 
ure the direct and reflected waves 
separately whereas a slotted line type 
of standing -wave detector must meas- 
ure them together. It is actually pos- 
sible to couple to one and not to the 
other of these two types of waves in 
the case of a unidirectional coupler, or 

Fig. 10. Schwinger type directional cou- 
pler with two slots 1/4 wavelength apart. 
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Fig. 11. Electric and magnetic lines of 
force for the dominant (TEO. 1) mode. 

to separately couple to both in the case 
of a bidirectional coupler. The same 
equipment used to measure the output 
of a standing -wave detector may also 
be used to measure the output of a 
directional coupler. 

When a unidirectional coupler is used 
instead of a bidirectional coupler, con- 
necting the flange ends of the primary 
wave guide in one direction may meas- 
ure the reflected wave, while reversing 
it may measure only the incident wave. 
The relative magnitude of the reflected 
wave can be determined by the ratio 
of these two responses. Determination 
of the magnitude of the reflected wave 
is sufficient to know how well a trans- 
mission line is matched to its load, be- 
fore, during and after transmitter, line 
or load adjustments. 

Directional couplers are actually fixed 
attenuators. Since the amount of at- 
tenuation varies with change of fre- 
quency or wavelength, these couplers 
may also serve as narrow band fre- 
quency or wave meters. 

Directional couplers can be used to 
measure the amplitude but not the phase 
of the voltage standing -wave ratio. In 
order to measure the phase also, a probe 
would have to be inserted into the di- 
rectional coupler. This is not normally 
done. Elaborate microwave systems em- 
ploy both a standing -wave detector of 
the slotted line type and a directional 
coupler. The latter is much simpler and 
cheaper to construct. Some setups which 
cannot afford a standing -wave detector 
will rely on the directional coupler 
costing a tenth as much. 

Innumerable variations of the coup- 
ling apertures between the primary and 
auxiliary wave guides are conceivable 
and even feasible. The aperture must be 
able to radiate or leak a small portion 
of the energy into the auxiliary wave 
guide from the total energy flowing in 
the primary wave guide. It should do 
this without having a resonant dimen- 
sion or an aperture thickness which dis- 
turbs the desired coupling effect. 

It offers interesting opportunities to 
experimenters in modifying existing 
types developed during World War II 
or being commercially produced during 
the postwar period. It can very well be 
a poor man's most useful tool in getting 
one entrenched in the microwave por- 
tion of the radio spectrum. 
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AH Sizes in 
Square and Rectangulc r Tubes 

Leading manufacturers rely on the quality 
and exactness of PARAMOUNT paper 
tubes for coil forms and other uses. Here 
you have the advantage of long, specialized 
experience in producing the e tact shapes 
and sizes for a great many applications. 
Hi- Dielectric, Hi- Strength. Kraft, Fish 
Paper, Red Rope, or any cc mbination. 
Wound on automatic machi ies. Toler- 
ances plus or minus .002". M ide to your 
specifications or engineered for YOU. 

PARAMOUNT PAPER TUBE CORP. 
613 LAFAYETTE ST., FORT WAYNE 2, INC. 

Manufacturers of Paper Tubing for the Electrical Ind.rstry 

CABINETS CHASSIS PANELS 

Planning ELECTRONIC EQUIPMENT 

Investigate the ECONOMI 

of PAR -METAL HOUSINGS 

We manufacture Metal Housings for every pur- 
pose - from a small receiver to a deluxe bi oad- 
cost 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. 

WRITE FOR CATALOG ! 
E N G I N E E R I N G 
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VRRaCILTA 
PRODUCTS CORPORfrTION 
32 -62 - 49th ST., LONG ISLAND CITI 3, N. Y. 

Export Dept.: Rocke Internation.l Corp. 
13 East 40 Street, New York 16, N. Y. 
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"ELECTRONICS MANUAL FOR 
RADIO ENGINEERS" by Vin Zeluff 
and John Markus. Published by 
McGraw -Hill Book Company, 330 West 
42nd St., New York 18, N. Y. 879 pages. 
$9.50. 

This volume, like the first of its kind 
published several years ago under the 
title of "Electronics for Engineers ", is 
intended to solve the problems of engi- 
neers in their time -consuming process 
of research through technical literature 
for desired information. 

289 articles which have been published 
in Electronics during the years 1940- 
48 are cross -indexed for quick and easy 
reference and contents are arranged 
according to the major interests of 
those in the radio field: Antennas; 
Audio; Circuit Theory; Components; 
etc. Practicing engineers will find prac- 
tical circuit information among the 
many articles. Mathematical foundation 
needed by radio design engineers and 
researchers is covered, and articles on 
the subjects of measuring and operating 
techniques for radio operators, techni- 
cians and maintenance men are in- 
cluded. 

This handy reference volume con- 
taining the significant work of other 
engineers will save engineers in the 
radio broadcasting, communications, 
manufacturing and research fields, 
hours and even days of searching for 
material. 

"RADAR SYSTEMS AND COM- 
PONENTS" by Members of the Tech- 
nical Staff, Bell Telephone Laboratories. 
Published by D. Van Nostrand Com- 
pany, Inc., 250 Fourth Ave., New York, 
N. Y. 1042 pages. $7.50. 

Typical of the response of American 
scientists and development organiza- 
tions to the nation's critical need, one - 
half of Bell Laboratories' total war 
effort was devoted to radar. This com- 
pilation of papers, originally published 
in the Bell System Technical Journal, 
is a result of the development and re- 
search conducted at the Laboratories. 

Mr. E. Peterson describes power 
pulse coils and their applications in his 
paper on "Coil Pulsers for Radar." 
Sealed -gap units developed at the Lab- 
oratories are described by F. S. Goucher, 
J. R. Haynes, W. A. Depp, and E. J. 
Ryder in "Spark Gap Switches for 
Radar." The gas- discharge tube used 
in the single antenna application is 
discussed by A. L. Samuel, J. W. Clark, 
and W. W. Mumford in "The Gas -Dis- 
charge Transmit -Receiver Switch." H. 
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T. Friis and W. D. Lewis present the 
story of the radar antenna research . 

and development at Bell Laboratories. 
The fifteen papers included in this 

volume present a clear and complete 
record of the scientific advances 
achieved in the field of radar, and 
scientists and engineers working in 
that field will find this a valuable 
reference book. 

"FREQUENCY MODULATED 
RADAR" by David G. C. Luck, RCA 
Laboratories. Published by McGraw - 
Hill Book Company, 330 W. 42nd St., 
New York 18, N. Y. 466 pages. $4.00. 

In conjunction with a program of 
research and development in the field 
of FM radar initiated by RCA Labora- 
tories, the original form of this book 
was prepared as a final report to the 
Navy covering the principles and pos- 
sibilities of FM radar. The production 
equipment described in this volume is 
based on engineering prototypes de- 
veloped at RCA Laboratories. 

The general principles of distance 
and speed determination by FM radar 
is discussed in this practical reference 
book and radio apparatus found useful 
in this field is described, as well as 
certain indicating or control devices 
suitable for utilization of FM radar 
data. 

Although the author has assumed 
that the reader is familiar with the 
normal techniques of radio engineering, 
the material is complete enough to be of 
value to readers entirely unfamiliar 
with the specialized subject of FM 
radar. Simple concepts are used to de- 
velop theory and apparatus is described 
in terms of generally useful techniques. 

eeFUNDAMENTALS OF RADIO - 
VALVE TECHNIQUE" by J. Deketh. 
Published by N. V. Philips' Gloeilampen- 
fabrieken, Netherlands. Distributed by 
Elsevier Book Co. Inc., 215 Fourth Ave. 
New York, N. Y. 535 pages. $5.00 

This book has been written to give 
engineers and technicians, not special- 
ized in radio and allied techniques, an 
impression of the construction and 
functioning of radio valves and their 
applications in receiving sets and other 
electronic apparatus. The physical 
fundamentals of electronic valves are 
given with a brief description of their 
construction and manufacture. Valves 
of very recent design, and the all -glass 
Rimlock valves, are included. 

The author explains such notions as 
valve noise, short -wave properties, low - 
frequency inverse feedback and em- 
phasizes the more important aspects. 
An appendix which gives an important 
collection of definitions, formulae, tables 
and graphs is included to be of help in 
designing electronic apparatus. 

Microwave Techniques 
(Continued from page 6) 

Several other special solutions are of 
interest, namely the case where Z, = 
Z0, and the general solutions for a 
quarter -wavelength and half -wave- 
length lines. Substituting these values 
in Eqt. (9) we obtain : 

Z,° = Z. for Z, = Z° . . (10) 

Z;,, (Z°) for . (11) _ ß 1= x/4 

Z; = Zt for ß l= A/2 . . (12) 

Eqt. (10) indicates that when a line 
is terminated in its characteristic im- 
pedance, the impedance looking into this 
line is independent of 1° and is always 
equal to Z °. This means that no reflec- 
tions or standing waves occur. The line 
is, therefore, matched to the load since 
all the energy transmitted down the 
line is absorbed by the terminal re- 
sistance. 

Eqt. (11) indicates that a quarter - 
wave line "inverts" the load impedance. 
As shown in Fig. 9, a short -circuited 
quarter -wave line looks like an open 
circuit; an open circuited line like a 
short ; an inductance like a capacitance; 
and a capacitance like an inductance. 
This characteristic of the quarter -wave 
line is used to match two lines or other 
sources of different characteristic im- 
pedance. The quarter -wave line is con- 
nected between the two lines. A nomo- 
graph for calculating quarter -wave 
matching sections will appear in the 
March issue. The impedance looking 
into the quarter -wave line, Z,, using 
Eqt. (11) is: 

2 

Z (Z°2) ,- 
Z01 

(13) 

If Z, is made to be equal to the charac- 
teristic impedance of the second line, 
Z03, then the system will be perfectly 
matched. This is achieved by making 
the characteristic impedance of the 
quarter -wave line equal to: 

j 
2 - 03 (14) 2.02 = VZ 03 Z°, , (Z02) .7 

Eqt. (12) indicates that when the trans- 
mission line is exactly one (true also 
for a multiplex of) half -wavelength 
long the input impedance is exactly 
equal to the terminal impedance. 

Conclusion 

In examining the characteristics of 
transmission lines whose lengths are 
comparable to the wavelengths of the 
applied signal, it has been shown that 
it is possible to simulate an inductance, 
capacitance, series or parallel tuned 
circuit, or a resistance by properly 
choosing the line parameters. It is im- 
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portant to note, however, that the 
equivalence may hold only for one par- 
ticular frequency, since the reactance 
of a lumped element, such as inductance, 
varies linearly with frequency, while 
the reactance of a transmission line 
varies exponentially with frequency as 
indicated in Fig. 4. Selection of line 
parameters should therefore be made 
on the basis of matching reactance 
curves over the complete frequency 
band for which the equipment is de- 
signed. 

Fluid Velocity 
(Continued from page 10) 

direct reading of velocity. The second 
unit can be adjusted to give zero output 
reading for any finite value of veloc- 
ity by bucking out both the extraneous 
voltages and the voltage generated` in 
the fluid by the specific velocity. This 
second unit will then deliver an ampli- 
fied voltage output proportional to the 
absolute change in velocity above or be- 
low the reference velocity. In addition, 
the amplified output voltage will shift 
phase by 180 degrees when the velocity 
moves from below the reference to above 
it. This phase indication of the direc- 
tion of change, and the magnitude in- 
dication of the magnitude of change 
supply the ideal input voltage for a 
servomechanism regulator to keep the 
velocity at the predetermined value. 

The pilot model developed at Purdue 
consisted of a 60 cycle electromagnet 
that supplied 5000 lines per square inch 

NON CONDUCTING 
PIPE SECTION 

ELECTRODE TO PENTODE 
CATHODE FOLLOWER 

ELECTRODE 
TO 

GROUND 

Fig. 2. Electromagnetic transducer 
for measuring fluid velocity. 

flux density across a glass tube of 10 
millimeters inside diameter. The glass 
tube was electrostatically shielded by 
winding magnet wire around it, leav- 
ing the ends of the wire free, and 
grounding the midpoint. This produced 
an eddy- current free shield. The two 
test electrodes were bonded into the 
glass and one was grounded to the wire 
shield. The second electrode supplied 
the grid of a pentode cathode -follower 
designed for maximum input impedance. 
The hum -bucking circuit was of conven- 
tional design, and supplied a variable 
magnitude and variable phase 60 cycle 
signal directly to the cathode of the 
pentode cathode -follower. The combined 
input signal and hum -bucking signal 
were delivered to a two -stage triode am- 
plifier with inverse feedback. This out- 
put was fed to another identical two - 
stage amplifier and then to a triode 
cathode -follower. The output voltmeter 
was capacitively coupled to the output of 
the cathode -follower. The total amplifier 
design was such as to produce a second 
harmonic gain of 27 per -cent, third har- 
monic gain of 8 per -cent, of the funda- 
mental 60 cycle gain of 8000. Results of 
tests with the pilot model indicated that 
the voltage output of the transducer 
was perfectly stable and linear at 0.195 
millivolts per foot per second before am- 
plification. The amplifier supplied an 
output voltage of 1.42 volts per foot per 
second. The harmonic frequencies were 
reduced to less than one per -cent of the 
fundamental. No extraneous voltages 
were noted, and a zero output could be 
adjusted and held for zero velocity, or 
for any other finite velocity. 

The results indicated that little, if 
any, of the generated voltage could be 
assigned directly to IR losses in the 
fluid. Calculations indicated that an 
ideal conductor would have produced a 
voltage only 0.02 millivolts per foot per 
second more than that noted experi- 
mentally. As the input impedance of 
the input tube is raised, the current 
drain from the transducer is lowered, 
and the conductivity of the fluid should 
become less and less relevant. Future 
research is required to determine to 
what extent the conductivity of the fluid 
can be ignored under actual application 
conditions. Investigation of the possibil- 
ity of applying the principles discussed 
to the measurement and control of gases 
might also be attempted. 

Fig. 3. Block diagram of the electromagnetic fluid velocity meter. 
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New Photocell 
(Continued from page 9) 

E.= A [K,L, - K2L2 (E -E.)] . (9) 

Solving for E. gives : 

AK,L, AK2L2E 
E° 1+ AK2L2 1 + AK2L2 

If AK2L2 » 1 then : 

E° K2./.2 
= E (11) 

At low values of L2 this relation 
breaks down, but where it holds true it 
depends only on the phototube constants 
Ki and K2 which are quite stable. In 
practice the instrument is calibrated 
by use of a tungsten filament set at a 
known temperature and followed by a 
mechanical light- chopper. 

A complete circuit diagram is shown 
in Fig. 4. The differential amplifier uses 
two 1620 tubes operated at low voltages 
to reduce grid current. A pentode was 
used in the common cathode circuit to 
give a very high effective cathode re- 
sistance without excessive voltage drop. 
With the aid of a potentiometer which 
varies the of one of the tubes by vary- 
ing its plate voltage, good suppression 
(over 70 db.) of the common mode was 
obtained. 

The main amplifier was a.c. coupled 
with low frequency compensation used 
to give corner frequencies below one 
cycle so that Diesel engine firing rates 
of 5 per second could be handled. The 
high frequency corner frequencies were 
all above 1 me. except for one which 
was set at 3 kc. in the interests of 
loop stability. It should be noted that 
because the differential equation de- 
scribing this circuit has variable co- 

. (10) 

.5 

.4 
IOF:C. 

efficients the frequency response re- 
quirements are somewhat more strin- 
gent than if the coefficients were con- 
stant as in the ordinary feedback ampli- 
fier. A phase inverter was used in the 
last stage of the amplifier to provide 
push -pull output for the indicating os- 
cilloscope and to provide a neutralizing 
voltage. 

The pyrometer feedback loop was 
found to be stable for a gain of 104 db. 
exclusive of the phototube. This, to- 
gether with Eqt. (1) and the value of 
the phototube load resistor (1 megohm) 
gives the loop gain as: 

A = 618 L (12) 

Thus a minimum light intensity of 
the order of 0.15 foot -candles is nec- 
essary for one per -cent accuracy. This 
must be corrected for spectral response 
of the phototube, in practice. Noise cal- 
culations indicate that if light intensity 
is reduced to 0.016 foot -candles or one 
tenth of the above value the signal -to- 
noise ratio will still be a safe 30 db. 
Thus some improvement of the loop 
gain characteristics to permit higher 
gain and the measurement of lower 
light levels is permissible before noise 
troubles become serious. 

The initial adjustments on this cir- 
cuit were made with the aid of two 
independent sources of light and a me- 
chanical light- chopper. Preliminary 
tests of the complete device including 
the prism have been made with light 
from a Diesel cylinder and have indi- 
cated that it operates satisfactorily. 

Acknowledgements 
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Fig. 7. The early form of the pyrometer, based on the divider circuit of 
Fig. 3, used a gain- controlled r.f. amplifier and two standard photocells. 
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Fig. 8. Simplified diagram of the 
new pyrometer using the new photocell. 

been possible without the encourage- 
ment and assistance of Professors P. S. 
Myers and O. A. Uyehara. The photo - 
tubes were obtained through the co- 
operation of Dr. Pakswer and others of 
the Continental Electric Company. 
REFERENCES 
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News Briefs 
(Continued from page 20) 
tower with its 6 -bay high band General 
Electric antenna. The new Cleveland 
station will also use GE's 5 -kw. high 
band television transmitter and studio 
equipment. 

Shown is the television tower with 
its 6 -bay high band antenna made at 
Electronics Park in Syracuse. 

Herbert Mayer, President of Empire 
Coil Company, is manager of Cleve- 
land's third TV station and Tom 
Friedman is chief engineer. 

HARBOR RADAR INSTALLED 
The third major port in the world 

to put into operation a harbor radar 
system is Baltimore Harbor. The equip- 
ment will be used in a navigational aid 
research program designed to assist 
ships entering and leaving the port in 
fog and bad weather, to provide con- 
tinuous observation of harbor shipping, 
and to give immediate information on 
the location of any shipping casualties 
in the harbor. 

The radar equipment, a Westing- 
house commercial marine radar unit, 
provides operators with a 12% -inch 
radar chart of harbor shipping move- 
ments at ranges from 80 yards to 40 
miles. It is installed at the City Recrea- 
tion Pier in the radio control room and 
radar observations are transmitted di- 
rectly to harbor shipping over stations 
WMH and WJY, the city's ship -to- 
shore radio stations. 

The radar unit consists of three ma- 
jor parts, one of which, the console, is . 

located in the transmitter room. The 
antenna, protected by a large mush- 
room-like plastic dome, is located atop 
one of the radio towers. The radar 
scope picture is shown on the disc -like 
face of a 12í/z" cathode -ray tube similar 
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to those used in television, mounted in 
the console. Water surfaces are dark 
while any objects such as ships, buoys, 
shore lines, etc., are indicated in a 
bright fluorescent pattern. A special 
feature of the equipment is an "elec- 
tronic ruler," an adjustable circle on 
the radar scope which can be set to 
measure and report the exact distance 
of objects from the pier with an ac- 
curacy better than one -tenth of a mile. 
This information relayed to a plotter 
enables him to establish the exact posi- 
tion of a vessel on a chart of the harbor. 

The only other ports in the world 
equipped with radar are Long Beach, 
California, and Liverpool, England. 
Manufactured at the Wilkens Avenue 
plant of Westinghouse's Electronics 
and X -Ray Division, the radar was 
made available to the city on a long- 
term loan. 

NEW LITERATURE 

Code Rules on Electric Lines 
Handbook H43, Installation and 

Maintenance of Electric Supply and 
Communication Lines -Safety Rules and 
Discussion, published by the National 
Bureau of Standards, combines the 
code rules on electric lines (Handbook 
H32) with the discussion thereof 
(Handbook H39). 

The Handbook includes three ap- 
pendices giving technical data useful 
in making computations of the 
strengths of supporting structures and 
in determining crossing clearances. In 
some cases, engineering short cuts are 
suggested which give approximately 
the same results as formulas covered 
in the code. 

Handbook H43 is available from the 
Superintendent of Documents, U. S. 
Government Printing Office, Washing- 
ton 25, D. C., at a cost of $1.50 a copy. 

High -Frequency Voltage Measurements 
National Bureau of Standards has 

just published a booklet which deals 
with measurements at frequencies in 
the upper audio- and radio- frequency 
ranges, including part of the ultra- 
high frequency range. 

Measurements discussed are high 
precision methods based on d.c. meas- 
urements, moderate precision methods, 
including thermionic and other recti- 
fiers, pulse -peak voltage measurements, 
and miscellaneous methods. 

Circular 481, "High- Frequency Volt- 
age Measurement" by Myron C. Selby, 
priced at 20c a copy, is available from 
the Superintendent of Documents, U. S. 
Government Printing Office, Washing- 
ton 25, D. C. 

Fabricated Natural Mica 
The Mica Fabricators Association, 

420 Lexington Ave., N. Y., has an- 
nounced publication of its "Handbook 
On Fabricated Natural Mica" which 

presents pertinent facts on natural 
sheet and block mica with particular 
emphasis on characteristics required 
for its use in the electrical industry. 

The book is designed to help manu- 
facturers of electrical, radio and elec- 
tronic equipment to select the best and 
most economical grade and quality of 
mica for any given application. 

Report on Infrared Detector 
An infrared detector, designed to 

locate faulty joints in overhead power 
line conductors, is described in a report 
now available from the Office of 
Technical Services, Department of 
Commerce. 

The Radio and Engineering Division 
of the Council describes progress in 
fields of electronics, radar, radiophysics 
and electrical engineering during 1948 
in a 42 -page report. PB 95441, N.R.C.C. 
Progress Report April -June 1948, is 
available at $6.25 in photostat, $2.50 
in microfilm. PB 95410, An Infra -Red 
Detector for Faulty Joints in Power 
Lines, is $1.25 per copy in either photo- 
stat or microfilm. 

Orders should be addressed to: 
Library of Congress, Photoduplication 
Service, Publication Board Project, 
Washington 24, D. C. 

Atomic Energy Levels 
A compilation of all known data on 

the energy levels of elements of atomic 
number 1 through 23 has recently been 
published by the National Bureau of 
Standards. 

The present volume is the first of a 
series being prepared at the Bureau 
and is designed to meet the needs of 
workers in nuclear and atomic physics, 
astrophysics, chemistry, and industry. 

Volume 1 (containing Sections 1 -3) 
of the National Bureau of Standards 
Circular 467, entitled Atomic Energy 
Levels, by Charlotte E. Moore, may be 
obtained from the Superintendent of 
Documents, U. S. Government Printing 
Office, Washington 25, D. C., at a cost 
of $2.75 a copy. 

Telemetering Systems 
General Electric Company has just 

released a 20 -page, illustrated bulletin 
which describes its newest telemeter - 
ing equipment for electric power dis- 
tribution and industrial applications. 

The bulletin gives detailed inform a- 
tion on the frequency -type, torque bal- 
ance -type, and photoelectric -type tele- 
meters manufactured by GE. Included 
also are simple wiring diagrams of 
typical telemetering installations for 
various services, and descriptions, di- 
mensions, and specifications of tele- 
meters and auxiliary equipment. 

Bulletin GEA 5233 is available from 
General Electric Co., Schenectady 5, 
N. Y. a 
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Oscillator Plates 
(Continued from page 7) 

To permit faster lapping with some 
control of the movements of the block 
and crystal relative to each other, both 
were closely confined in an accurately 
machined opening of a small steel plate. 
When this assembly was carried by the 
nest through the lapping operation, 
abrasive which worked into the narrow 
clearance between the block and plate 
caused binding. For this reason the 
plate opening was enlarged and the 
pressure block was centered by means 
of an apertured zinc sheet cemented to 
the top side of the retaining plate, thus 
eliminating binding and permitting the 
crystal to move laterally with respect 
to its pressure block. Although crystals 
lapped this way were wedge- shaped, 
experience which led to more successful 
models was gained. 

The wedge- shaped crystals empha- 
sized the need for designs which would 
assure parallelism. The attacks on this 
Phase of the problem resulted in three 
variations of a model in which small 
blocks were rigidly attached to a lapped 
ring. The assembled blocks were trued 
against the lap until they were coplanar 
and parallel to the lap so that wedged 
crystals could be corrected to paral- 
lelism. To prevent uneven abrasion 
caused by the adhesion between the 
crystals and the blocks, the surfaces 
of the latter were broken up by cross - 
channels. In the first apparatus of this 
type, pentagonal blocks fitted into 
pentagonal nest openings. In the sec- 
ond variation, cylindrical plugs were 
used and the nest was eliminated by 
using a close- fitting collar around each 
plug to confine its crystal and by using 
spokes to drive the ring directly. The 
third variation was similar to the first 
except that round rather than pentag- 
onal plugs and holes were used, and its 
nest was thicker and channeled to re- 
duce sticking. 

Of the three forms just described the 
nestless type was least satisfactory, 
chiefly because its excessive weight 
caused breakage. The third variation 
gave better results than the first be- 
cause the plugs and holes were a more 
precise fit. Consequently crystals pro- 
duced with the round plugs had less 
pronounced rims. Deviations from paral- 
lelism in crystals produced by both 
lapping units were radial rather than 
wedge -like. The rims accounted for 
most of the deviation, which did not 
exceed 0.00004 inch. 

Because of the difficulty in removing 
the ring and handling very thin crystals, 
a lapping method which permits much 
easier inspection of individual crystals 
has been evolved. The apparatus em- 
ployed is an improved form of the 
square block and cell method and ex- 
ists in two slightly different models- 
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the inkwell and the tall plunger. The 
inkwell type has a conical exterior and 
is essentially a keyed and closely fitting 
plunger and cylinder. The crystal is 
attached to the plunger by means of a 
drop of oil; the unit is then inverted 
and placed on the lapping plate. The 
crystal is thus confined between the 
piston and plate by the cylinder walls. 
A nest drives a number of such units 
over the lapping plate. The tall plunger 
model differs mainly in having a taller 
piston sliding on bearing screws by 
which the amount of wobble can be 
precisely controlled. 

Crystals have been lapped at the Na- 
tional Bureau of Standards to 0.001 
inch with both these models. Breakage 
is almost nonexistent and the surfaces 
are quite flat and parallel. The limiting 
thickness for this equipment is not yet 
known since the difficulties of handling 
and properly measuring such crystals 
impose many new problems which re- 
main to be solved. 

REFERENCE: 
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RP 2037. 

New Products 
(Continued from page 18) 

EMA -6, will indicate by meter readings 
the average number of pulses per unit 
of time produced by a Geiger -Mueller 
counter, or other suitable detector in the 
presence of nuclear radiations. Designed 
as a testing and safety device for use 
in biological or chemical laboratories, or 
industrial plants where radioactive ma- 
terial is likely to be present, it may be 
used as an assaying device to determine 
the activity of nuclear fuels or isotopes, 
or to study the rate of decay and the 
decay scheme of radioactive isotopes. 

The meter is self -calibrating, making 
use of rectified pulses from the 60 -cycle 
power line, and weighs approximately 
10 pounds. 

ELECTRONIC FILTER 

The Model 302 Variable Electronic 
Filter announced by Spencer -Kennedy 
Laboratories, Inc., 186 Massachusetts 
Ave., Cambridge 39, Mass., has a con- 
tinuously variable cutoff from 20 cycles 
per second to 200 kilocycles. Each of the 

PHOTO CREDITS 
3 Federal Telecommunication 

Labs 
7, 11 (bottom) ...National Bureau 

of Standards 
11 (top), 12, 13 .. De Mornay-Budd, 

Inc. 
14 (top) H H. Scott, Inc. 
14 (bottom) ..National Broadcast- 

ing Co. 
16 Better Theatres 
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two sections has a range switch which 
selects the type of selection to be used, 
i.e., high -pass or low -pass, as well as 
four decade frequency ranges. 

Compact in, construction and reliable 

in operation, the SKL Series 300 Filters 
are designed for use in sound analysis 
in conjunction with sound level meters, 
psycho -physical and physiological meas- 
urements. 

R.F. HARDENING EQUIPMENT 

Equipment for the continuous, r.f. 
selective induction hardening of cylin- 
drical parts at feed rates to six inches 
per second is available from Westing- 
house Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pa. 

The equipment consists of three ma- 
jor components; an Automatic Loading 
Device, a Horizontal Rotating Scanner, 
and an Industrial Radio- Frequency Gen- 
erator. Work is passed through an 
inductor coil and spray quench ring and 
uniformity of case depth is obtained by 
controlled feeds. 

According to reports, this equipment 
can be used to harden a wide variety 
of cylindrical parts in any desired hard- 
ness pattern by simple adjustment of 
electronic timing circuits. Additional 
information may be obtained by writing 
the company. 

VARIABLE AREA RECORDER 

The development of variable area re- 
cording and reproducing instruments 
suitable for recording and reproducing 
vibrations has been announced by Seis- 
mograph Service Corporation, 709 Ken- 
nedy Building, P. O. Box 1590, Tulsa 1, 
Oklahoma. 

Model CCC Variable Area Recorder 
is designed to translate electrical sig- 
nals into corresponding amplitude vari- 
ations on a variable area film. 

It picks up reflections and records 
them on film using the movie sound- 

track principle. Special geophones, am- 
plifiers and gain -control apparatus are 
used for recording and reproducing. 

The Model -CCD Variable Area Re- 
producer is a five- channel system de- 
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signed to translate the amplitude vari- 
ations of a variable area film into cor- 
responding electrical signals. It consists 
of an exciter lamp providing light that 
is passed by mirrors through a . five - 
trace variable area film, travelling on 
a rotating transparent drum, to five 
photocells. 

PORTABLE ALPHA COUNTER 

A portable monitoring instrument for 
determining alpha activity on table 
tops, hands, clothing, and other possibly 

alpha contaminated locations is now 
available from Nuclear Instrument and 
Chemical Corporation, 223 West Erie 
St., Chicago, Illinois. 

Model 2111, which includes an inte- 
grating circuit to show the average 
count rate on a built -in meter, detects 
only alpha radiation in the presence of 
other radiation. Several types of probes 
are available, and a pushbutton is pro- 
vided to immediately reset the meter 
after exposure to a strong alpha source. 
An unusual feature is the plug -in four 
tube circuit which is easily removed for 
servicing and batteries are replaced 
through a hinged door on the end of the 
case. 

The instrument weighs 16 pounds and 
is well -balanced for ease in carrying. 

TIMING DEVICE 

A wave shaping device used to pro - 
duce time marks in cathode -ray oscil- 

lography is available from Berkshire 
Laboratories, P. 0. Box 70D, Concord, 

FEBRUARY, 1950 

Mass., under the tradename Labmarker. 
A sinusoidal input voltage is con- 

verted by the Labmarker into a series 
of sharp unidirectional pulses. These 
pulses may be displayed directly on the 
face of a cathode -ray tube by connecting 
the output of the Labmarker to the 
vertical input. It is a compact, self - 
contained unit which may be plugged 
into the terminals of an audio frequency 
oscillator and no other power source 
is required. The output binding posts 
of the unit may be used with leads hav- 
ing single or double banana plugs, 
spade tips, phone tips, or plain wire 
ends. 

Two types of Labmarker are avail- 
able; the Model 1N, giving negative 
pips; and the Model 1P, giving positive 
pips. 

PERCENTAGE BRIDGE 

Specialties, Inc., Skunks Misery Rd., 
Syosset, L. I., N. Y., has announced the 
development of a resistance percentage 
bridge designed for testing and cali- 
brating precision potentiometers. This 
bridge measures the percentage of total 
potentiometer resistance tapped in at 
any mechanical setting of the poten- 
tiometer wiper arm. 

The instrument incorporates a modi- 
fied Wheatstone bridge circuit, match- 

ing the voltage drop across selected 
standard resistors against the voltage 
drop across a potentiometer under 
test. The equipment operates from 110 - 
volt, a.c. power or from a low- voltage 
d.c. source, and plug -in connections are 
provided for an external galvanometer. 

GAMMA SURVEY METER 

A 5 -range Ionization Chamber Type 
Gamma Survey Meter covering the un- 
usually wide range from 0- 5,mr /hr to 
0- 50,000 mr /hr is manufactued by The 
Kelley -Koett Mfg. Company, 12 E. 6th 
St., Covington, Kentucky. 

According to the manufacturer, the 
Model K -350 Gamma Survey Meter is 
the only instrument of its type offering 
a scale changing meter with only one 
range visible at a time. There are sepa- 
rate scales for the five ranges: 0 -5, 0 -50, 
0 -500, 0 -5,000 and 0- 50,000 mr /hr. Built 
to strict military specifications, the K- 

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

350 has a ± 10% ac :uracy over an 
operating range from --10° to 125° F. 

Warm -up time is negi igible and the 
instrument is non -micro phonic. 

C.T.I. TRAINED MEN 
ARE AVAILABLE! 

Each month C.T.I. graduates ambitious 
young men who have co npleted an in- 
tensive course in Radio and Television 
maintenance and repairir g. Their train- 
ing has been practical. T iey've learned 
by working on modern ec uipment under 
personal, expert supervision. 

If you need a trained technician, we 
invite you to write for an outline of our 
course, and for a prospect as of the grad- 
uate. (No fees, of course). Address: 

Placement Manager, Dept. P106 -2 

COMMERCIAL TRADES INSTITUTE 

1400 Greenleaf Chicago 26 
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LENGTH OF TRANSMISSION LINE 
Chart for determining actual length of line 
in centimeters and inches when given the length 
in electrical degrees and the frequency. 

The length is given on the L scale in- 
tersection by a line between ï. and l °. 
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THIS TRAINING 

AVAILABLE 

TO YOU UNDER 

1'HE G.I. BILL 

RUSH COUPON 

9'use0dz/044 
8 BIG KITS of 

Learn at 

HOME 
IN YOUR 

SPARE TIME 

Radio Parts and Equipment ... 

NOW IS THE TIME To Get Into This 
Fast Growing Industry -Prepare For A 
Fine Paying Job Or Your Own Business! 
If you want to get into Radio -Television and Electronics . . . 
you owe it to yourself to get the facts about my training. I have 
trained hundreds of men to become outstanding service tech- 
nicians -and I'm ready to do the same fo r you. Whether your 
goal is a fine paying job in one of Radio's many branches - 
or a successful Radio and Television business of your own -you 
need the kind of training I offer! My training is practical and 
down to earth. YOU NEED NO PREVIOUS EXPERIENCE. 
You'll be astonished at your rapid progress. I start you with. 
basic fundamentals and give you plenty of practical shop -bench 
training with many kits of parts I send you . This is the training 
that sticks with you and makes money for you on the job! 

Get Paid For Spare Time While Learning 
Soon after you start training I send you my famous BUSINESS BUILDERS that show 
you how to make money in spare time doing interesting Radio jobs. Look at the useful 
and valuable equipment you get while training with me (illustrated at left) -I send you 
these 8 big kits of Radio parts and equipment and help you build step -by -step a power- 
ful 6 -tube superhet radio, a 16 -range test meter, plus other mighty. useful equipment 
for Radio and Television servicing. You will perform over 175 fas;inating experiments 
while training. You will learn about Television -so that you will be qualified to step 
into this fast growing, profitable field. I also send you many valuable service manuals, 
diagrams and my book telling exactly how to set up your own Television and Radio 
shop. I want you to learn all about my training -and that is why I urge you to clip and 
mail the coupon below for my two big FREE Radio books. I employ no salesmen -and 
nobody will call on you. The important thing is to act now and get the facts. 

I Generator 6 -Tube Ra 

HAVE A BUSINESS 
OF YOUR OWN 

A profitable Radio an Television Service 
Shop may be started ,vith little capital. I 
will show you how to ge:t started and how to 
build your small business. At left is pictured 
one of my graduates, Dir. Merrit C. Sperry 
of Fairmont, Minneso;a in his own shop. 
The way is also open for you to build a good 
SERVICE BUSINESS FOR YOURSELF. 

ALL KITS ARE YOURS TO KEEP RADIO AND TELEVISION 
INDUSTRY BOOMING Each of the hundreds of Radio parts and other items I send my students is 

theirs "for keeps." You may use this equipment in your Radio and Television 
service work and save many dollars by not having to buy expensive "ready- 
made" test equipment. Each of my 8 kits will help you advance and learn 
important steps in Radio and Television servicing. 

CALVIN SKINNER 
of New Orleans, La. 
tells us he makes $5 to 
$10 In spare time re- 
pairing radios. He is 
now also working with 
his own Television set. 

My Training Includes: 

Radio Servicing 
Television 
FmFrequenc Modulatioy n 

Public Address 
and High 

Frequency 
Applications 

LOREN D. SAUCIER 
of Coloma, Mich. re- 
ports that my training 
has made it possible for 
him to repair large 
numbers of Radio and 
Television receivers. 

You couldn't pick a better time to get into Radio -Tele- 
vision and Electronics. New Television stations are going 
on the air to serve every major city- hundreds of new 
AM and FM Radio broadcasting stations are also on the 
air to serve practically every community in America. All 
this creates new and bigger opportunities for the trained 
man who knows Radio- Television and Electronics. Good 
Radio and Television service men are needed NOW! 

These Two Big EEi 
IES TO OWE 1011E1 

°y 
uE 

Radio Books 

Just mail coupon for a FREE 
sample Sprayberry Lesson and 
my big FREE book, "How To 
Make Money In Radio-Television 
and Electronics." Learn why my 
really practical training is best of 
all for you. Discover what's 
ahead for you in the fast moving 
Radio -Television and Elec- 
tronics industry. No obligation. 
Don't delay -the future is too 
important to you.. Mail the 
coupon now -and count on me 
for fast action. 

February, 1950 

SPRAYBERRY ACADEMY of RAEiIO, Dept. 25-F 
111 North Canal St., Chicago 6, Ill. 
Please rush my FREE copies of "How To Male Money In Radio - 
Television and Electronics" and "How To Read Radio Diagrams 
and Symbols." 

Name Age 

Address 

City... State 

( ) Check here if you are a Veteran. 
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164 large -size pages filled with 
Parts Tools Public Address 

High -Fidelity Components 
Radio & Television Sets and Chassis 

Test Equipment \Ham Gear 
Record Changers 

Everything in Radio 
and Television at the. 

Lowest "Net" Prices! 

s A L 
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FIER 
pickup NOW: PRICE 

*5950 KERt 
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MATCHED 

DON'T just take our word for it. Invest 
a penny postcard and send for your 
copy of the great new 1950 Lafayette 
Catalog. Then sit down with a pencil 
and paper and make a price compari- 
son test yourself. Check the fam.ous - 
make equipment, model for model, 
and see if Lafayette doesn't save you 
anywhere from a few pennies to a 
few dollars on most every item. 
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2 Great Mail Order Centers: 
NEW YORK: 100 Sixth Avenue, New York 13 
CHICAGO: 901 W. Jackson Blvd., Chicago 7 

6 Outlets for Shopping in Person: 
NEW YORK: 100 Sixth Ave. and ATLANTA: 265 Peachtree St. 

542 E. Fordham Road (Bronx) BOSTON: 110 Federal St. i CHICAGO: 901 W. Jackson Blvd. NEWARK: 24 Central Ave. 
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And remember- Lafayette gives you 
the service of a national organiza- 
tion, with 2 great centrally- located 
mail order centers and 6 strategic 
outlets for personal shopping. That 
means you save more money on 
postage, and get the parts you 
need a couple of days sooner. 

So if you're a service man, ex- 
perimenter, ham, hi -fi bug, engi- 
neer, or set -builder -send for 
your new 1950 Lafayette Cata- 
log now. It's one of the biggest 
things in America you can get 
"for free "! 

RUSH COUPON 
LAFAYETTE RADIO, DEPT. RB -50 
901 W. Jackson Blvd., Chicago 7, III. 
or 100 Sixth Avenue, New York 13, N. Y. 

Check here for FREE 1950 Catalog 
(Please don't check if you have already received your catalog) 

Please rush the Lafayette FM -AM chassis (including speaker) at the 
reduced price of $59.50. I enclose $ in postal note, money 
order or check, which includes shipping charges based on weight and 
zone. (Any surplus will be refunded.) 

Name 

Address 

City Zone State 

- - -- -PASTE COUPON ON PENNY POSTCARD - - - - -- 
RADIO í1k TELEVISION NEWS 
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Celebrates its 30th YEAR of FACTORY -TO -YOU 
Selling with a Sensationally NEW 1950 LINE of 

TEIMISIO 
CONSOLES Compete CHASSIS 

Here is Television at its finest! ... brought to you by Mid- 
west, for 30 years a leader in the field of radio and elec- 
tronics. Immense 151- square -inch screen on new 16" metal - 
glass tube ... clear, steady bright pictures ... Synchronized 
sound and picture that a child can tune in perfectly . 

Highest quality FM sound . . Big 12" Electro- Dynamic 
Panasonic Speaker. Available in beautiful Consoles or in 
complete chassis as illustrated (not a kit, but a complete 
Television receiver ready to plug in and play) to place in 
your own cabinet. And you can buy Midwest Television at 
Low Factory Prices. with Low Down Payment and Long 
Easy Terms - and on 30 Days Trial! 

OW 
FACTORY- 

TO-YOU PRICE 

30 DAYS TRIAL 
...also a Magnificent Line of NEW 1950 

MIDWEST RADIOS 
featuring the latest Improved FM Circuit 
and the New 3 -SPEED RECORD PLAYER 

Powerful new 1950 
Series 16 and Series 
12 AM -FM Radio 
in complete chassis. 

r Also beautiful new 
Console models in- 
cluding the mag- 
nificent Symphony 
Grand Radio -Pho- 
nograph with latest 
FM circuit and new 
3 -Speed Automatic 
Record Player. 

BUY DIRECT 
THE MIDWEST FACTORYFanOd SAVE 

SEND 
FOR 

Not a KIT...This is 

a Completely 

assembled Receiver 

32 -Page 

Full Color 

CATALOG 

MIDWEST RADIO & TELEVISION CORP. 

February, 1950 

Write in Name and Address (Please 
Print) on Coupon or lc Postcard. 

MIDWEST RADIO S TELEVISION CORP. 
Dept. X377, 909 Broadway, Cincinnati 2, Ohio 

Please send me your new FREE 1950 Catalog. 

NAME 

ADDRESS 

CITY ZONE STATE 
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Pyramid Type 85TM Capacitors 
are now in volume production 

for leading TV- receiver 
manufacturers throughout the 

U.S.A. and Canada. 

PYRAMID ELECTRIC COMPANY 

155 Oxford Street 

Peterson, N. J., U.S.A. 

TELEGRAMS: W UX Patérson; N. J. 

CABLE ADDRESS- Pyramidusa 
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DR. HARRY F. OLSON, Director of the 
Acoustical Research Laboratory of 
RCA Laboratories, 
was recently 
awarded the first 
John H. Potts Me- 
morial Award from 
the Audio Engineer- 
ing Society. 

Dr. Olson, a lead- 
ing authority on 
acoustics, pioneered 
in the research and development of di- 
rectional microphones, including the 
velocity type. He was also responsible 
for the development of a large variety 
of loudspeakers, the first successful 
electronic phonograph pickup, and a 
radically different sound absorber. 

He has been associated with RCA 
since 1928. 

* * * 

HOWARD W. SAMS & CO., INC. has 
moved to its new plant located at 2201 
East 46th Street, in Indianapolis. The 
new building has 30,000 square feet of 
space and houses all of the operations 
of the company which were formerly 
divided between four locations. . . . 

THE A A WIRE PRODUCTS COMPANY 
has announced that its offices are 
now located in its newly enlarged 
and modernized plant at 5401 S. Knox 
Avenue in Chicago. . . . BURLINGAME 
ASSOCIATES and its affiliate, BRUJAC 
ELECTRONICS CORPORATION, has 
moved to larger quarters at 103 Lafa- 
yette Street, New York 13, N. Y. . . . 

THE ROBERT DOLLAR CO. has opened a 
new H -K Gammatron Tube Division at 
947 Broadway in Redwood City, Cali- 
fornia. The new plant manufactures 
gammatron tubes for commercial ra- 
dio transmitting, television transmit- 
ting, and allied uses. . . . Additional 
factory space, totaling 10,000 square 
feet, has been acquired by INSULINE 
CORPORATION OF AMERICA in Long 
Island City. The new space will in- 
crease the capacity of the firm's pres- 
ent four -story building at 3602 35th 
Avenue. ... RAYTHEON MANUFACTUR- 
ING COMPANY has had to enlarge its 
Power Tube Division Plant at Walth- 
am, Massachusetts in order to handle 
the increased demand for cathode -ray 
tubes. The new two -story addition 
will increase the floor space of the 
Waltham plant to approximately 145,- 
000 square feet.... RADIO ENGINEER- 
ING LABORATORIES has consolidated 
all of its operations into the company's 
main plant at 36 -40 37th Street, Long 
Island City 1, New York. The general 
offices as well as the manufacturing 
facilities will be located at the same 
address.... MID -STATES WELDER MFG. 
CO. has moved into its new offices and 

factory building at 6025 S. Ashland 
Avenue in Chicago.... GATES RADIO 
COMPANY of Quincy, Illinois has op- 
ened a new southeastern factory 
branch at 2700 Polk Avenue, Houston, 
Texas. . . . MARS TELEVISION INC. of 
Long Island City, in an expansion 
move, has relocated its assembly plant 
in larger quarters at 112 -33 Colonial 
Avenue, Corona, New York. The new 
plant will enable the company to 
double production. 

* * * 

RADIO MANUFACTURERS ASSOCIATION 
has set up a new industry committee 
composed of both RMA members and 
non -member companies to develop fur- 
ther plans for the educational "Town 
Meetings" of television dealers. 

A. T. Alexander of Motorola Inc., 
chairman of the RMA Service Corn - 
mittee, was named chairman of the 
new committee. Companies to be rep- 
resented on the committee by execu- 
tives of the sales, advertising, account- 
ing, and service departments include 
Admiral, DuMont, Emerson, General 
Electric, Mot or o la, Philco, RCA, 
Stromberg- Carlson, and Zenith. Chair- 
man Stanley H. Manson of the RMA 
Advertising Committee will also serve 
on the committee. 

Original plans for the television 
dealers' meetings proposed TV distrib- 
utor- dealer meetings in 60 principal 
cities for the presentation of four 20- 
minute films on major subjects to as- 
sist dealers. The new committee will 
further study these plans with a view 
toward developing a more definite 
program to be underwritten by the set 
manufacturers in cooperation with 
distributors. 

* * * 

FRED W. PIPER has been named to head 
a new division at Starrett Television 
Corporation. The 
new unit will pro - 
vide the company's 
"Opticlear" televi- 
sion sets for various 
veteran, social, and 
educational organ- 
izations. 

Mr. Piper will 
contact local posts 
of veteran organizations, as well as 
social and religious organizations, and 
will arrange to have sets provided for 
various social meetings and functions. 
He will work directly with Starrett 
dealers in the different communities in 
arranging for sets to be installed and 
operated during the meetings. 

Mr. Piper has been associated with 
the radio industry in various capacities 
for over 25 years. He was formerly a 
member of the Amplion Corp.. of 
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TV Means Jobs -Good Paying Jobs for Technically Trained Men 

* ENGINEERS 

* INSTALLERS 

* OPERATORS * CAMERAMEN 

Here's How CREI Home Study Training 

Prepares You for a Better Job in 

TELEVISION 
TODAY THE CATHODE RAY TUBE can be 

the crystal ball that forecasts your future. Is 
the picture clear and bright -or is it fuzzy and 

out of focus? 

Are you going to learn now how to install and 
service all types of TV and FM receivers? There 
can be no doubt that TV is the important field for 
greater earnings : 83 stations on the air (many 
more authorized) ; two million new sets in 1949; 
twelve million predicted by 1953; practically every 
area in the nation soon to be in range of a TV sta- 
tion. Technicians with specialized TV -FM training 
will inevitably have the inside track installing and 
maintaining all these sets. 

CREI offers just the specialized training you need. 
It's a streamlined course for the top third of the men 
in the field -thorough and complete. It gives prac- 
tical answers to the technical problems you run into 

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 field 
ALSO AVAILABLE IN RESIDENCE SCHOOL COURSES 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute Founded in 1927 

Dept. 292 -B, 16th Street & Park Road, N. W. 
Washington 10, D. C. 

Branch Offices: 
New York (7) 170 Broadway San Francisco (2) 760 Market St. 

. 
IN D TV, FM & ADVANCED AM SERVICING 

Check 
a the Field a PRACTICAL RADIO ENGINEERING 
ma of 

AERONAUTICAL RADIO ENGINEERING Ill I. 
Nu Interest 

E 
BROADCAST RADIO ENGINEERING (AM, FM, TV) 

IN 
1. RADIO- ELECTRONICS IN INDUSTRY 
on 

,' - D I AM ENTITLED TO TRAINING UNDER G.I. BILL. 
Ix 

-' NAME AGE 
I. 
NI ADDRESS . 
ini o plus CITY ZONE STATE 
so SAMPLE LESSON E SEND DETAILS ON RESIDENCE SCHOOL. . r.....eee eeeeeeUIIUUUeeeeeeIIIIUUUIIUUIIUUIIIUIUUIUUIUUIIIIUUIUII 

* TECHNICIANS 

* SERVICEMEN 

while servicing today's intricate TV and FM equip- 
ment. It is up to date, constantly revised to cover 
new developments as they are adopted by the 
industry. 

Start your training now and apply your knowledge 
immediately. The profitable work, passed up yes- 
terday because it was over your head, can be yours 
tomorrow. Make this year the turning point in 
your TV career ! Write today for complete FREE 
information. The cost is popular, the terms easy. 
(Veterans : CREI training is available under the 
G.I. Bill. For most veterans, July 25, 1951 is the 
deadline. ACT NOW !) 

FREE 
! LESSON 

"Television & FM Trouble Shooting" 
devoted to live, "dollar - and - cents ", 
practical practice based on day -to -day 

servicing problems. Read this interesting lesson! See for 
yourself how CREI training can help you. Mail coupon for 
sample lesson, free booklet and details. 

eeeeeeeeeeeeeeeeeeeeeeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eer 
CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 292 -B, 16th & Park Rd., N. W. Washington 10, D. C. 

Gentlemen: Send me FREE SAMPLE LESSON and complete 
details of the TV and FM Servicing home study course. Also 
send brochure that explains the CREI self -improvement 
program and gives complete details and outline of course. 
I am attaching a brief resume of my experience, education 
and present position. 

FREE BOOKLET 
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TELEVISION 
Generator 

rGt 

ELF = CONTAINED 
MAR KERS 

',rake voeo 
TV SERVICING 

RAPID 
ACCURATE 

PROFITABLE 

FOR TODAY AND THE FUTURE 

1. Complete frequency coverage. 
2. Variable, self -contained markers. 
3. Crystal markers, any frequency, modulated or 

unmodulated. 
4. Outstandingly stable. 
5. High output. 
6. Excellent attenuation. 
7. Enables you to align any TV receiver independ- 

ent of any local station. This generator is com- 
plete, and will remain up -to -date for a long 
time to come. 

Thousands of the HICKOK Model 610 have been 
in use by leading technicians for over a year. 

e 

e 

WITH THE HICKOK MODEL .610 ra Calf 

Align I.F. / Align R.F. /, Align Oscillators '// Align Traps 

Insert Markers 13 types) 
Oscillator, Absorption, 
Crystal 

Cover all TV channels 

For over 39 years builders of the 
finest electrical and electronic 
test instruments. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10524 DUPONT AVE. CLEVELAND 8, OHIO 

NAME 

Please sencUme full details on the complete new HICKOK 600 series Tele- 
vision test equipment, including the brand -new linearity Pattern Generator. 

STREET & NO. 

CITY ZONE STATE 

RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
Thorough training in all phases of radio and elec- 
tronics, open to high school and junior college grad- 
uates. Old established school specializing in Radio 
training exclusively. M o d e r n laboratories and 

Enrollments limited. Approved veteran courses. 
g. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RI) Valparaiso, Ind. 
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RADIO a n d TELEVISION 
Thorough Training in All 

Technical Phases 
APPROVED FOR VETERANS 

WEEKLY RATES DAYS- EVENINGS 
RCA GRADUATES ARE IN DEMAND 

For Free Catalog write Dept. RN -50 
A Service of Radio Corporation of America 

RCA INSTITUTES, INC. 
350 West 4th St., New York 14, N. Y. 

BARGAIN RADIO 
NNNT/Ic? 

SERVICEMEN! 
Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROOST KANSAS CITY, MO. 

America, United Radio Corp., Temple 
Radio Corp., and Howard Radio Corp. 
staffs. 

* * * 

H. P. BALDERSON, sales manager for 
Thermador Electrical Mfg. Company's 
transformer division, has been named 
chairman of the Los Angeles Council 
of the West Coast Electronics Manu- 
facturers Association. 

Serving with Mr. Balderson in 1950 
are C. A. Swanson, manager of Stand- 
ard Coil Products Co., Inc., as vice- 
chairman; and Fred W. Falck, Jr., 
general manager of Advance Electric 
and Relay Co., who was reelected to 
the post of secretary- treasurer. 

The 1950 board of directors includes, 
in addition to the officers, Robert New- 
comb, president of Newcomb Audio 
Products Co.; E. P. Gertsch, president 
of Gertsch Products, Inc.; Wilbur V. 
Phillips, personnel director of Hoff- 
man Radio Corp.; and Richard G. Leit- 
ner, chief engineer for Lear of Cali - 
fornia, Inc. 

* * * 

DAVID T. SCHULTZ, vice -president and 
treasurer of Raytheon Manufacturing 
Company since 
1928, has been 
named to the board 
of directors of the 
company. 

He joined Ray- 
theon's predecessor 
company in 1927 as 
treasurer and has 
been associated 
with Raytheon since its inception in 
1928. Mr. Schultz is also a director of 
Metals & Controls Inc. and has served 
the radio industry in the capacities of 
director and vice -president of the Ra- 
dio Manufacturers Association. 

* * * 

RICHARD F. DOOLEY, FRANK J. KA'lDA, 
CY S. ROSSATE, and KENNETH D. TUR- 
NER have been appointed vice- presi- 
dents of real estate, purchasing, pro- 
duction, and engineering respectively 
by Admiral Corporation. . . . The ap- 
pointment of F. P. TAUGHER as man- 
ager of engineering for the Industrial 
Control Division has been announced 
by Westinghouse Electric Corporation. 
. . . ROBERT J. MC DONALD has been 
named district sales manager for The 
Magnavox Company. He will head- 
quarter in Philadelphia and cover east- 
ern Pennsylvania, Southern New Jer- 
sey, and Delaware.... LARRY F. HARDY 
is the new president of the Television 
and Radio Division of Philco Corpora- 
tion. He will be in charge of all phases 
of the corporation's radio and TV busi- 
ness. FREDERICK D. OGILBY is the new 
vice -president in charge of sales for 
the same division. . . . WESLEY L. WIL- 
SON has taken over as general sales 
manager of the Cathode -Ray Tube Di- 
vision of Arcturus Electronics, Inc. of 
Newark. . . . JOHN D. SMALL is the 
new executive assistant to the presi- 
dent of Emerson Radio and Phono- 
graph Corporation. ... JOHN A. 
HICKEY has been named engineering 
field adviser in the Raytheon Rep].ace- 

(Continued on page 128) 
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#44WATIM 
WAS A PIKER! 

"Qo out into the 
world," said Pops* 

"and don't come 
back 'till you're 
proved tops!" 

The life test took 
a long, long time 

Though others 
quit -he kept 
his prime ... 

The water test he 
passed with ease, 

Earning a 
feather was just 
a breeze... 

His leads proved 
strong -his 
casing tough 

It did no harm to 
treat him rough! 

Sangamo's New Molded Paper Tubular Capacitor 
gives LONG LIFE under severe conditions! 

The REDSKIN is easy to work with -on production line or on the 
bench -because the especially designed flexible leads resist breakage 
and can't pull out! It offers greater mechanical strength because of 
its plastic construction. It is molded under low pressure, assuring 
elements undamaged in fabrication, longer life and greater depend- 
ability. It is an 85° C tubular which offers assurance of long life 

under television and other severe operating conditions. 

A trial of these better molded tubulars will convince you. See your 
jobber -if he can't supply you, write us. 

*Big Chief Sangamo 

4 

® ., 

Au.. IC . At. ' 

SANGAMO ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 

In Canada: Sangamo Electric Company Limited, Leaside, Ont. 
February, 1950 

Heat Was applied 
to test his worth 

In "hot spots" 
he then won 
a berth ... 

ftís Pops was pleased 
when he came 
through 

We know you'll like the 
Redskin, too! 
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LEARN BASIC RADIO -ELECTRONICS 
COMPLETE BASIC RADIO- ELECTRONIC TRAINING for Beginners 

No matter what part of ELECTRON- 
ICS- RADIO- TELEVISION work you plan 
to enter, a knowledge of basic fun- 
damentals is absolutely essential. 
G h i r a r d i' s world- famous RADIO 
PHYSICS COURSE book gives exactly 
the training you need -at a price 
you can afford to pay! If sent as 
monthly lessons, you'd regard it as a 
bargain at $50 or more. Instead, you 
buy it for only $5 -and many have 
finished it in only a few weeks. 

RADIO PHYSICS COURSE starts at 

36 Courses in 

the very beginnng -with Basic Elec- 
tricity. Then it takes you step by 
step through the entire field of basic 
RADIO -ELECTRONICS a n d TELEVISION 
principles. You can understand it 
easily without previous radio train- 
ing. Actually, this big book has 
given more beginners their start in 
Radio -Electronics than any other 
book or course. During the war it 
was more widely used for Signal 
Corps and Navy basic training than 
any other book of its kind. Read it 
for 10 days at our risk! Order No. 1. 

One 

COURSE 
972 pages -508 clear illus- en 

trations -856 self -test re- 
view questions .. $5 a 

($5.50 outside U.S.A.) 

Get a complete PROFESSIONAL RADIO SERVICE TRAINING 
... at home without an instructor ... for only $5 

MODERN RADIO 
SERVICING 

1300 pages; 706 illustrations, 
720 self -test review questions 

Only $5 

(Outside U.S.A. $5.50) 

A. A. Ghirardi's giant, 1300 -page 
MODERN RADIO SERVICING gives a 
COMPLETE EDUCATION In truly profes- 
sional radio service work of the kind 
that can be your "Open Sesame!" to 
the real opportunities in Radio -Elec- 
tronic servicing. Remember! The 
need is for HIGHLY TRAINED men hav- 
ing a genuine knowledge of profes- 
sional equipment and techniques - 
NOT "screw driver" mechanics. 

Read from the beginning, MOD- 
ERN RADIO SERVICING is a complete 
servicing course from A to Z. Used 

for reference, it is an invaluable re- 
fresher course on any type of work 
that puzzles you. Explains radio 
service test instruments -tells how 
to build your own. Shows how, 
when, why and where to use each 
one; how to make preliminary trou- 
ble checks and how to analyze cir- 
cuits; how to repair or replace parts: 
how to make substitutions -and 
hundreds of other subjects including 
How to Start and Operate a Suc- 
cessful Service Business. Price $5. 
Use Coupon. Order Book No. 2. 

REPAIR RADIOS THIS FAST, EASY WAY! 
This Big Handbook Shows Exactly How to Repair over 4,800 

Radio Receiver Models 
Ghirardi's RADIO TROUBLESHOOTER'S 

HANDBOOK is a definite, dependable 
guide for diagnosing, locating and 
repairing the common troubles in 
almost every radio receiver ever 
made. Whether you repair radios 
for a living or work with them 
only occasionally, this big book will 
save you time and money on four 
jobs out of five. Eliminates useless 
testing! 

Simply look up the notes on the 
make and model of the radio you 
want to fix. Chances are you'll find 
exactly the information you need. 
The Handbook tells what the trou- 

ble is -what causes it -and exactly 
how to repair it. It's the ideal book 
for training new servicemen and 
speeding up their work- handling 
tough jobs in half the usual time 
-repairing low- priced sets rapidly 
and profitably. 

Hundreds of additional pages con- 
tain valuable data on tubes, parts 
and equipment, graphs, diagrams, 
data and helpful service hints that 
will save you money every working 
day. Everything is carefully indexed 
so you can find what you want in 
a jiffy. Only $5. Use coupon. Order 
Boole No. 3. 

Ghirardi's famous 

RADIO 
TROUBLESHOOTER'S 

HANDBOOK 
744 big manual -size 
pages . . . only $5 

(Outside U.S.A. $5.50) 

MONEY - SAVING 
COMBINATION OFFER 
Make your servicing library really complete! 
Gef BOTH Ghirardi's RADIO TROUBLESHOOT- 
ER'S HANDBOOK (Book No. 31 and MODERN 
RADIO SERVICING (Book No. 21 at the spe- 
cial money- saving price of only $9.50 for the 
two I$10.50 outside U.S.A.). Use coupon. 
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Now! You'll Really Know 
Don't let the oscilloscope "stump" you! Learn to use 
it properly -and watch your efficiency and earnings 

soar! 

MODERN OSCILLOSCOPES 
AND THEIR USES 

by JACOB H. RUITER, Jr. 
of Allen B. DuMont Laboratories, Inc., 
326 pages. 370 illustrations, Price $6.00 

Read ANY of them for 10 full days 
RADIO dk TELEVISION NEWS 
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THAT MAKE IT EASY FOR YOU TO 
LEARN A GOOD PAYING TRADE 

The big book that MAKES AUTO 

RADIO REPAIR TWICE 
Covers all auto radio types 
from the mid- 1930's to the 
present, including mobile F -M. 

Here -written by a leading auto radio 
repair expert -is everything needed to 
help the beginner or experienced service- 
man gain profitable skill in this fast - 
growing field. SERVICING THE MOD- 
ERN CAR RADIO describes installation, 
testing, and repair methods fully. Also, 
it gives needed special data on mobile 
radio circuits, differences between car 
and home radio servicing problems, shop 
set -up and business getting methods. In- 
valuable for all jobs is the big gallery of 
circuit diagrams on hundreds of car ra- 
dio models. 

Practical facts and methods on: 
getting into the car circuit features 
radio business auto electrical sys- 
antenna installation terns 
loudspeaker installa- car set installations 
tions and servieng remedying interfer- 
antennas and input ente 
circuits servicing procedure 
power supplies vibrator mainte- 
car radio alignment nance, etc. 

Use Coupon. Order Book No. 5 
10 -day Money -Back Guarantee 

AS EASY! 

Learn 

SERVICING THE 
MODERN CAR RADIO 

By A. L. Hurlbut 
Second edition, 702 pages 
9 x 12, 222 illus., over 
500 circuit diagrams. 
Price $7.50. 
(Outside U.S.A. $8.00) 

toGet started NOW in 

TELEVISION SERVICING! 
p(a 

vislóñ 

icinb 
1LI 

PRACTICAL 
TELEVISION 
SERVICING 

By J. R. Johnson 
and J. H. Newitt 

375 pages, 6x9, over 230 
illustrations. Price $4.00. 
(Outside U.S.A. $4.50) 

New-Different-Down-to-Earth-Ma kes 

Television Work Easy to Understand 

PRACTICAL TELEVISION SERVICING isn't a 
book of theory, mathematics or general discus- 
sions. The authors -one a radio editor, the other 
a well -known engineer -actually operated a tele- 
vision shop to get the specific, how- to -do -it in- 
formation the book contains. They tell you step 
by step what to do, what precautions to take, 
what mistakes to avoid. In addition to explaining 
where and why television work differs from radio, 
they show exactly how to perform all specific 
operations in installing, troubleshooting, diagnos- 
ing and repairing modern television receivers. 
Dozens of servicing case histories and hints will 
prove invaluable in helping you understand the 
work. Other subjects include: Television System 
Fundamentals; Intermediate Frequency and Detec- 
tor Sections; Video Amplifiers; Cathode Ray Tubes; 
Synchronizing and Sweep Circuits; Power Supplies; 
Antennas and Wave Propagation; Television Instal- 
lations; Test Equipment and Alignment; Common 
Television Troubles; Troubleshooting; Color Tele- 
vision; Intermediate Frequencies of Standard Re- 
ceivel s -and dozens more. Price $4. Use coupon. 
Our 10 -day MONEY -BACK GUARANTEE protects 
you absolutely. Order Book No. 6. 

How to Use an Oscilloscope! 
MODERN OSCILLOSCOPES AND THEIR USES -shown on the opposite 

page -gets right down to earth in explaining the oscilloscope (cathode ray 
oscillograph) and showing exactly how to use it on specific AM -FM and 
Television service jobs. No guesswork or involved mathematics! First the 
author explains all about the instrument -how it is made -when and where 
to use it -how it works. Then he tells exactly how to employ it on specific 
jobs -from locating many types of receiver troubles to aligning and adjust- 
ing the most complicated circuits. 

Each operation is carefully explained including 
making connections, adjusting circuit components, set- 
ting oscilloscope controls and analyzing oscilloscope 
patterns. Almost 400 illustrations including dozens of 
pattern photos make things doubly easy to learn. 
Order Book No. 4 on our 10 -day MONEY -BACK 
GUARANTEE OFFER. 

ELECTRIC 

MOTOR REPAIR 

ELECTRIC MOTOR 
REPAIR! 

Train for good pay in a 
field that isn't crowded 

IDEAL FOR RADIO MEN 
There's big money in electric motor 

repair! The field isn't crowded -and 
ELECTRIC MOTOR REPAIR is the book that 
will train you quickly for only $5. 

Explains every detail of motor trouble 
diagnosing, repair and rewinding. Cov- 
ers all types of a -c and d -c motors and 
generators in common use and BOTH 
mechanical and electrical motor control 
systems. Quick reference guides show 
exactly how to handle specific jobs. 

SHOWS YOU HOW ... EVERY 

STEP OF THE WAY 
Based on what can be learned from 

this big book alone, you can train quick- 
ly for this profitable field. The perfect 
book for beginners. Unexcelled for actual 
bench use. Every type of work is dem- 
onstrated VISUALLY by more than 900 
easily understood diagrams. MHB Duo- 
Book spiral binding divides book into 
two sections so that both text and re- 
lated pictures can be seen together. Prac- 
tice from it 10 days under our Money - 
Back Guarantee offer. Order Book No. 7 
in coupon. 

By Robert Rosenberg 

500 pages - 800 easily 
understood diagrams - 
MHO Duo -Book Spiral 
Binding. Price $5.00. 

(Outside U.S.A. $5.50) 

FREQUENCY 
MODULATION 

Fundamentals Apparatus Servicing 
By Nathan Marchand 

448 pages, 6x9, over 300 illustrations 
$5 

(Outside U.S.A. $5.50) 

This new book by a well -known radio 
consultant makes it easy for you to un- 
derstand FM radio clearly. Equally im- 
portant, it explains exactly how to han 
dle all types of FM service work. 

Basic theory, circuits, transmitters, receivers 
and mobile FM are discussed in an intensely 
practical, easily understood manner -with special 
emphasis on modern methods of installing, adjust- 
ing and repairing FM receivers. From FM circuit 
peculiarities, tuning indicators, antennas, FM test 
units and receiver alignment to general servicing 
procedure plus dozens of other essential subjects, 
this book is a complete, easily understood guide 
to one of radio's fastest growing yet least under- 
stood developments. Only $5. Order Book No. 8. 

It takes more than ordi- 
nary radio knowledge to 
handle FM servicing. This 
book -replete with illus- 
trations, schematics and working examples - 
quickly helps you qualify 
for the work. 

Dept. RN -20, Murray Hill Books, Inc., 
232 Madison Ave.. New York 16. N. Y. 

Enclosed find check or money order for $ for the books checked below; or 
send C.O.D. (in U.S.A. only) and I will pay postman this amount plus postage. 

In either event, if unsatisfactory, it is understood I may return books after 10 days 
and you guarantee to refund my purchase price. (Outside U.S.A. please send cash 
or money order -same money -back guarantee privilege.) 

CIRCLE NUMBERS OF BOOKS YOU WANT TO RECEIVE 

Book Number 1 2 3 4 5 6 7 8 

February, 1950 

Check here for SPECIAL COMBINATION OFFER of only $9.50 
($10.50 outside U.S.A.) for both Ghirardi's MODERN RADIO SERV- 

ICING (Book No. 2) and Ghirardi's RADIO TROUBLESHOOTER'S 
HANDBOOK (Book No. 3) . 

Name 

Address 

City, Zone, State 
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raun SYWANM TUBE 

CARTONS ARE WORTH 2a ef` 
h 

IN TRADE. 

Ask your 
¿jstributolODAY- 

about 
SyIvah1S i' 

big tube carton 

trade -gin deal! 

DURING FEBRUARY, MARCH AND 
APRIL YOUR EMPTY SYLVANIA CAR- 

TONS ARE WORTH 2¢ EACH AT YOUR 

DISTRIBUTOR'S when applied against 
the purchase of ... 

SYLVANIA ADVERTISING MATERIAL 

MORE SYLVANIA TUBES 

SYLVANIA TEST EQUIPMENT 

SYLVANIAELECTR C 
RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS 
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TE EVISION DEALERS! RIDE THE 

ALLIANCE TEN NA- ROTOR 

ItCASy IN ON 

TAwarame 

NEW! 
Direction 
Indicator 
Control 
Model Now y.r Eye-Compelling 
Available! 

TV Demonstrations 
Sell ! ... 6,000,000 Viewers 

Around 50 TV Stations .. 
See Tenna -Rotor In Action ... how it turns the antenna to 

make cloudy pictures come up sharp and clear! 

Every TV set owner wants clearer pictures -more distant stations 

-less interference! 

Your customers see Tenna -Rotor Films every week! Tenna -Rotor is the one 

TV antenna rotator backed by more than 125,000 users! 

Laboratory tests prove Tenna -Rotor works in all weather. 

GUARANTEED FOR ONE YEAR! 
DEALERS -JOBBERS! Climb on the gravy train now! Write for 
the Alliance Merchandiser - "Fastest Profit Maker in Television Today ", 

Alliance Manufacturing Company Alliance, Ohio 

February, 1950 29 
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 Extra sensitivity for weak 
signal areas ... extra perform- 
ance for good Ham operation. 

The newest thing in port- 
ables, just introduced by Halli- 
crafters. One r -f, two i -f stages. 

Range 540 kc to 31 Mc in 4 
Bands. 8 tubes plus rectifier. 
AC, DC, or batteries. 

tong -Wave S -72L, 175 kc, 
12.3 Mc $99.95 

the hallicrafters co. 
4401 W. Fifth Ave. Chicago 24, III. 

Manufacturers of Precision Radio and Television Equipment 
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OCESSING 

Most of your favorite radio programs 
are now coming to you transcribed- 
here is how the dises are processed. 

THE processing and manufacturing steps necessary to 
produce a phonograph record or an electrical trans- 
scription are so fascinating and so little known out- 

side a tight little industry, that this article should prove 
of great interest to even the casual reader. 

The author has tried to capture in visual form what 
would be most difficult to describe in non -technical lan- 
guage, and hopes that the combination of words and pic- 
tures will give continuity and form to a most delicate 
series of operations. 

At the start, it should be pointed out that the tolerances 
permitted are fantastically small -so small in fact that no 
mechanical measuring equipment can record them. 

When dealing with the physical reproduction of a 10,000 
cycle tone, the permissible variation is limited to perhaps 
only one millionth of an inch! This can be measured only 
by playing the groove and measuring the electrical output 
through the most critically balanced circuits. 

Measurements that in other industries would occupy the 
attention of laboratory technicians for hours, are made in 
minutes by use of specialized equipment. Hundreds of 
such measurements are made daily and plotted to indicate 
the over -all condition of the recording and processing de- 
partments. It is meticulous attention to minutiae that 
raises the quality of the transcription so far above the 
standards of three years ago, or even of the commercial 
phonograph of today. 

The following sequence is used to maintain dimensional 
tolerances, frequency response, and fidelity. 

Before the final vinylite pressing is produced, thirty -six 

February, 1950 
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Silverplating the "master" recording. 

basic manufacturing steps must be completed, each phase 
of which requires extreme care and strict compliance with 
detailed procedure. 

The original, or "master" recording on lacquer, (the 
trade still refers to it as a "wax ") has inscribed upon its 
surface minute sound modulations as picked up by the 
microphone from within the studio. 

To make a number of copies of this original, the "master" 
recording is sent to a processing plant for the generation 
of metal parts which are an exact reproduction of the 
original "master" recording. 

When the "master" recording is received at the proces- 
sing plant, a code or serial number is assigned to it. This 
number is inscribed on the surface near the label area, and 
for all future reference identifies this particular recording. 

Having been received and coded, it is sent to the matrix 
department where it receives visual inspection, and in 
some cases microscopic inspection, before being released 
to processing. 

Once it is released to processing, it goes to a tempera- 
ture controlled silvering room, where the operator, prior 
to silvering, cleans the surface with a detergent and 
copious rinses of distilled water. 

The surface is then sensitized by the application of a 
stannous chloride solution. This application assures the 
proper adherence of the deposited silver to all the minute 
detail of recorded groove and surface. 

After sensitizing, the "master" is rinsed with distilled 
water and placed in a rubber tray. A chemical silver solu- 
tion is now poured on the surface as shown in Fig. 1, and 
is rocked and agitated by the operator for approximately 
one minute during the precipitation of the silver solution. 
A film of metallic silver, "millionths" of an inch thick, is 
deposited on the surface of the "master" recording, thus 
making the surface a conductor of electric current. In its 
original state the surface was non -conducting and electro- 
deposition could not be accomplished. 

Now that the "master" is silvered it can be placed in an 
acid copper plating tank to begin the first step in the gen- 
eration of metal duplicate parts. See Fig. 2. The copper 
plating adheres to the thin film of silver and exactly con- 
forms to every characteristic of the original master re- 
cording. 
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The acid copper plating operation known as the copper preplate bath. 

Copper plating on ""*" 
a revolving hanger to 
insure even plating in 
a very active copper 
plating solution bath. 

Stripping the metal "master' from the "master" recording. Centering to within .003 inch and center punching the "master." 

The nickel plating operation which forms a protective surface. The "master" is cleaned with naphtha while revolving on a spindle. 
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Metal "master," upon which a "mother" is formed, lowered in bath. 

After approximately 8 hours of copper plating, a plate 
of .032" of copper has been deposited on the face of the 
silvered "master" recording. It now has enough strength 
so that it can be safely separated from the "master" re- 
cording without danger of bending or damage. Fig. 4 
shows the metal "master" being separated from the 
"master" recording. 

We now have the first of our electro- formed metal parts 
which is a true "negative" of the original recording. All of 
the infinite detail of the original sound pattern has been 
faithfully reproduced in a new medium - the metal 
"master." 

The metal "master," after separation, goes to the finish- 
ing room where it is re- centered to within ± .003 ". This 
operation is accomplished on a punch press by means of a 
dial indicator, as shown in Fig. 5. 

Having been re- centered and punched, the metal 
"master" is electro- cleaned in preparation for a nickel 
facing plate that will form a protective film of nickel on 
its surface as shown in Fig. 6. 

After nickel facing, the "master" is again cleaned by 
means of a spinning wheel and naphtha solution as shown 
in Fig. 7. 

Our first metal part, the "master," has now been finished 
to the point where it is ready to serve as the original 
(negative) in another electro- forming cycle that will pro- 
duce a second part, called the metal "mother." 

In order that copper can now be deposited upon the 
nickel surface of the "master," to form the next part a 
molecular film of oxide must be provided on the "master" 
that will allow the new copper to conform intimately to 
all detail and yet be free from bonding to the nickel 
surface. 

This oxide film is developed chemically by the applica- 
tion of a dichromate solution to the surface of the 
"master" which makes the nickel passive. Now that the 
nickeled surface has been oxidized, the metal "master" is 
mounted on a plating hanger and immersed in the acid 
copper tank to begin the formative stage of the second 
metal part, the "mother," Fig. 8. 

After approximately 10 hours of plating time, we have 
the first metal part, or "master," on the face of which has 
been electro- formed the second metal part -the "mother." 

Because the copper has formed around the edge of these 
plates it has to be filed away until a pry tool can be in- 
serted at the edge to separate the two parts as was done 
with the original and metal "master" shown in Fig. 4. 

February, 1950 

Technician making sound test of the metal "mother' recording. 

Craftsman repairing a defective groove on the metal "mother." 

Having started this electro- forming cycle with the metal 
"master," which is our "negative," we have now formed 
the "mother" which is a "positive "; identical in all respects 
to the original "master" recording except that we now 
have a "positive" in copper instead of the "wax" or lacquer 
positive we started with. 

The "mother," being a positive, can be played the same 
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The surface of the "stamper" being hardened by chrome plating. 

"Stamper " is punched and sheared to fit die of the record press. 
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as could the original recording. And by playing it we can 
determine exactly the faithfulness. with which we have 
reproduced the sounds picked up by the microphone- 
electrically transcribed to the "master" recording, and 
finally reproduced in copper metal. 

The "mother" is not only checked for tone quality, but 
also for signal -to -noise ratio and distortion. This test is 
shown in Fig. 9. 

The term "mother" was no doubt applied to this second 
metal part because fron it we can electro -form a number 
of "stamper" plates, which when mounted in the record 
press die, will produce mass quantities of vinylite pressings 
identical to the "mother" and the original "master" lacquer 
or "wax" recording. 

If at any time in the handling of these metal parts they 
are unavoidably damaged, a skillful repairman with the 
proper tools and a basic knowledge o groove contour can 
repair the damage so that the untrained ear has difficulty 
in detecting the repair. A good example of the technique 
of repair is shown in Fig. 10. 

The "mother," having passed sound inspection, is now 
nickeled and its surface prepared for the generation of the 
third metal part, the "stamper." 

The "stamper" is electro- formed upon the face of the 
"mother" by the same method used in making the "mother" 
from the "master." 

After plating in the acid copper the "stamper" is sep- 
arated from the "mother," as described before in the case 
of "master" and "mother," and is sent to the finishing 
room for proper dimensioning before being mounted into 
the record press die. 

One operation of "stamper finishing" is the plating of 
a hard chromium film, Fig. 11, upon the face of the 

(Continued on page 108) 

The heat and high pressure of the stamping machine form the 
transcription from either special plastic or shellac material. 
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CRYSTAL IIODE 
Field Strength Mete 

Design details of a compact unit having 

a range of 46 db. Crystal diodes obviate 

the need for a power supply or batteries. 

Two views of the diode field 
strength meter showing com- 
pactness of unit. The meter 
is self- contained and re- 
quires no batteries. The 
antenna shown in the front 
view of meter is removable. 

By 
ROBERT C. MOSES 
Sylvania Electric Products Inc. 

' ' N THE development of an antenna 
system, one instrument above all 

- others serves, when properly used, 
to give a true representation of the 
performance of the radiator. Partic- 
ularly when applied to the design of a 
new antenna, a well- designed field 
strength meter will indicate when the 
optimum tuning adjustments and gen- 
erally best performance have been 
achieved, and may also show directly 
the comparison of one system to an- 
other. 

In the past, a great many types of 
field strength meters have been de- 
vised. One of the more widely used 

Table 1. Winding data for various ranges. 

RANGE L1 L2 C1 

3.5 -4 mc. closewound closewound 120 µµtd. 

7 -7.3 mc. 18 t., 4" closewound 120 µµfd. 

14 -14.4 mc. 10 t., 3/4" 6 
L 

closewound 82 fd. µµ 

27 -30 mc. 6 t., 3/4 closewound 68 µµfd. 

All coils are wound with #24 enameled wire 
on 1/2" diameter slug -tuned forms. The cou- 
pling coils, L2, should be wound on loose Tit- 
ling sleeves slipped over the forms so that 
accurate adjustment of the spacing between 
the coils may be made after the unit is as- 
sembled. Such adjustment of the coupling 
is required in order to assure maximum 
transfer of energy through the input circuit. 
In practice, the coupling is set for maximum 
meter deflection with a steady signal ap- 
plied to the antenna terminal through a 
resistor of the order of 20,000 ohms, and the 
tuned circuit carefully peaked at the signal 
frequency. 

February, 1950 

types consists of a vacuum -tube grid 
leak or bias detector with a suitably 
calibrated current meter in its plate 
circuit. This type of instrument is 
characterized by high sensitivity and 
an approximately logarithmic meter 
scale calibration, and in general is use- 
ful over a dynamic range of about 20 
db. One problem, however, which is 
common to all types of vacuum tube 
field strength meters, is that of obtain- 
ing a suitable power source for the in- 
strument. From the very nature of 
the device, portability and compact- 
ness are prime requirements, and since 
the instrument will, in general, be used 
remote from a source of a.c. power, 
batteries, with their many shortcom- 
ings, are inevitably required. 

In order to overcome this inherent 

disadvantage, several crystal diode 
field strength meter designs have re- 
cently made their appearance. While 
these effectively eliminate the need for 
batteries and lend themselves to the 
design of extremely compact instru- 
ments, in general the sensitivity of 
such instruments is quite low. This 
limitation may require a relatively 
long pickup antenna particularly at 
the lower frequencies, or the place- 
ment of the instrument quite close to 
the radiating system under measure- 
ment, where, it is generally conceded, 
the accuracy of the indication may not 
be all that is desired. This article de- 
scribes a crystal diode field strength 
meter of extreme compactness, requir- 
ing no batteries, and whose sensitivity 
is considerably above that of other in- 
struments of this type. 

Circuit Description 
The circuit of the high- sensitivity 

crystal diode field strength meter is 
shown in Fig. 1. The r.f. detector and 
indicator portions of the instrument 
consist of paralleled pairs of type 1N34 
germanium diodes together with con- 
densers C. and C,3, and the meter, M,. 
The tuned input circuit Ct -L1, by virtue 
of its effective "Q" of approximately 
30, provides a useful voltage step -up, 

(Continued on page 136) 

Fig. 1. Circuit diagram of the highly -sensitive crystal diode field strength meter. 
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R1 -150 ohm, 1/2 w. res. 
R2-24 ohm, 1/2 w. res. 
Cl -See Table 1 
C2-47 µµfd. mica cond. 
Cs, C4, C' -3 -30 µµfd. ceramic trimmer 
Ce, C7, C2-22 µµfd. mica cond. 
Cl, C10-68 µµfd. mica tond. 

-IN34+1-- 

, 1N34+) - 
C13 

RI 

R2 

C1 -82 µµfd. mica cond. 
C12, C13 -1800 µµfd. mica cond. 
L1, L2-See Table 1 
RFCI -1 mh. r.f. choke 
M1 -50 µa. d.c. meter (1100 ohms) 
S, -S.p. 4 -pos. rotary sw. 
S ,-D.p.s.t. toggle sw. 
4-1N34 crystal diodes 

MI 
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ULTRA-Mt D RN WOR -TV 

Is 84th Television Station 

New York's newest television station incorporates 
many interesting equipment and studio features. 

By 
NEWLAND SMITH 
WOR -TV Video Facilities Engr. 

WOR -TV, Channel 9, which has 
just gone on the air in New 
York, is the final station au- 

thorized for that area under present 
FCC,'v.h.f. allocations. 

Btít WOR engineers have literally 
been in television ever since the new 
médium was first developed. They have 
kept abreast of the progress of the 
industry, watched new methods and 
equipment replace old. When WOR 
was granted a construction permit for 
WOR -TV, the engineering staff knew 
from their own experience, and from 
the good and bad experiences of engi- 
neers at other stations, exactly what 
camera pick -up and transmitting 
equipment would best enable them to 
build the most modern TV station in 
the area. 

They chose their equipment from 
what they considered the best offered 

by the three leading manufacturers. 
This article will discuss the function 
and type of equipment used in each of 
three locations -the WOR -TV trans- 
mitter, studios, and mobile units. 

A 760 -foot, self- supporting tower 
holds WOR -TV's 50 -foot transmitting 
antenna high in the air. The antenna 
is a six -bay superturnstile that radi- 
ates both audio and video carriers. The 
tower and antenna are located on the 
Palisades of New Jersey overlooking 
Manhattan, 240 feet above the Hudson 
River. Thus the combined height of 
the tower and antenna is 1050 feet 
above sea level. 

Also located atop the tower is an 
FM antenna -a GE "doughnut" model, 
a special form of folded dipole. Be- 
cause it is the belief of the station that 
both AM and FM radio will continue to 
co -exist with TV for some time to 
come, it was decided to integrate FM 
transmitting facilities with the TV in- 
stallation. AM broadcasting facilities 
-without the problems of propagation 
affecting FM and TV -are satisfac- 
torily supplied by WOR's existing 

WOR -TV's audience studio theater. In adapting the theater for television use, the or- 

chestra pit was covered and three camera ramps added to the stage at the theater. 

WOR's television transmitting tower located 
in North Bergen. N. J. 760 feet high, the tower 
is the tallest structure in the state. It stands 
1050 feet above the Hudson River on the 
Palisades. From the 50 -foot antenna, WOR -TV 
began operation on a 20- hour -a -week sched- 
ule on October 11th, telecasting on Channel 9. 
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< Close -up of transmitter control console 
(left) and video console (right, center). The 
turntable in foreground belongs to sound 
desk. The video mixing desk operator faces 
the TV and audio racks which line wall 
behind the console in right center. Instru- 
ments enable operators to set and maintain 
proper audio and video levels of the sig- 
nals feeding into the transmitter unit. 

A studio control room at the New Amster- 
dam Roof Theater with the temporary mas- 

ter control switching setup now being used. 

TELCO 
é AMPLIFIERS 

OPAOUE 
PROD. 

ON THE AIR" 
MONITOR 

transmitter in Carteret, New Jersey. 
FM and TV antennas are both 

equipped with heating devices to pre- 
vent formation of ice in the winter. 
This is important, since icing would 
change their transmission character- 
istics. 

Located at the WOR -TV transmitters 
site, in addition to the television trans- 
mitter, are input video equipment for 
monitoring and handling incoming sig- 
nals from the master control in the 
city, a microwave receiving terminal, 
and also a local source of video for 
generating the test pattern and trans- 
mitting slides. 

The WOR -TV transmitter building 
has been designed for efficient opera- 
tion. When seated at the transmitter 
control desk the operator on duty 
faces the transmitter unit, the racks of 
which line the walls at the right of the 
picture on this page. Both the sound 
desk and the camera control and mixer 
desks are easily available to him. Nor- 
mally, however, the programs are orig- 
inated elsewhere and routed to the 
transmitter via a master control point. 

3. - MASTER 
PREVIEW SWITCHIN 

FILM LAMERA MONITOR 

CAMERA SWITCHING 
STUDIO CAMERA CONTROL 

CONTROLS 

.. æ.. .rr 

The master control was first located 
in WOR -TV studios in the New Am- 
sterdam Roof Theater in New York. 
When studio facilities are completed 
in the Television Center at 67th Street 
in Manhattan, the master control will 
be located there. 

The WOR -TV transmitter is a Gen- 
eral Electric type TT6D rated at 5 kw. 
peak video power and 2.5 kw. aural 
power. Because of the present FCC 50 
kw. e.r.p. (effective radiated power) 
limit, only 2.04 kw. is fed into the 
transmission lines. 

The FM transmitter is a 10 kw. GE 
BT -4 -B model. 

Passageway behind the FM and TV transmitter racks. Nearest racks house the televi- 
sion transmitter with diplexer mounted above. The other racks contain the FM transmit- 
ter. In the left foreground is the dummy antenna while above it are the dehydrators 
for automatically pressurizing the transmission lines. Racks in background contain 
telephone terminal equipment (audio and video) and test and measuring equipment. 

At/010 CONSOLE 

At this writing WOR -TV is originat- 
ing its television programs from two 
studios and two associated control 
booths in the New Amsterdam Roof 

(Continued on page 148) 

Fr4ruary, I 950 

Interior view of power cubicle of FM trans- 
mitter showing rectifiers and transformers. 
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TEST EQUIPMENT 

For Cit liens 
Radio 

Front panel view of the oscil- 
lator, wavemeter, and field 
strength meter. The equipment 
is housed in a war surplus 
cabinet. The antenna is of the 
type used with APN -1 altimeter. 

ONE of the most important tools 
required in the testing of radio 
transmitters is a receiving de- 

vice of good stability which is com- 
pletely independent of the transmitter 
being tested. 

For frequencies in the citizens band, 
460 to 470 megacycles, there is no low - 
priced test equipment presently being 
manufactured. However, by using 
certain equipment which is still avail- 
able as surplus, a useful wavemeter 
can be readily constructed. 

This device will serve as an indica- 
tion of transmitter frequency, field 
strength of the radiated signal, and as 
a crystal detector receiver for check- 
ing modulation quality. 

The unit consists of a surplus but- 
terfly condenser (300 to 1000 mc.), a 
diode crystal detector, and a micro - 
ammeter. 

Some of the surplus butterfly con- 
densers are available with a crystal 
mounting and a bypass condenser 
built in the unit, which simplifies con- 
struction. In any event, a crystal of 
the 1N21 or similar type may be 
readily connected as shown in the dia- 
gram. 

The bypass condenser shown in the 
drawing may be any small value ce- 
ramic or mica unit. It is necessary 
to use this bypass condenser only if 
none is built into the butterfly con- 
denser. 

The butterfly condenser has an ex- 
tremely wide tuning range. While 
this makes it unreliable for precise 
frequency measurements, it has the 
advantage of tuning to the second har- 
monic of the citizens frequency, which 
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By HAROLD B. McRAY 
Electronic Consultant 

Complete details on the design of a ivaremeter and 
field strength meter for u.h.f. band, and a 460 -470 me. 

oscillator which can be used as a signal generator. 

is an important consideration in trans- 
mitter adjustment. 

The tuning unit is coupled to a di- 
pole antenna by means of a short 
length of 52 -ohm coaxial cable. A co- 
axial chassis -type connector mounted 
on the butterfly receives the cable. 
The lead from the coax connector to 
the condenser frame terminates in a 
small loop, L, to give slight coupling. 

The antenna is the type used with 
the APN -1 altimeter. The large di- 
ameter of the radiating elements 
broadens its range. The stand -off sup- 
ports hold the antenna at one -quar- 
ter wavelength from the cabinet. This 
is useful in field strength measure- 
ments, as it reinforces the signal uni- 
formly and eliminates stray reflec- 
tions from other objects when the 
antenna is held vertically. 

The meter used in this model is a 
0 -50 microammeter though less sen- 
sitive instruments may be used with 
reduced range. Protective resistors 
are connected across the meter by 
means of a switch. Two resistors of 
about one -half of the resistance of the 
meter serve as shunts, when work- 
ing close to a strong signal. 

The "off" position of the switch 
places a short across the meter. 

The leads to the meter may be ex- 
tended to pin jacks on the front panel 
where headphones may be connected 
to monitor the signal. 

The cabinet housing the device is 

from a surplus transmitter tuning 
unit. It was chosen because of the 
two calibrated reduction -gear dials, 
which are the only parts of the origi- 
nal tuning unit used in this wave - 
meter. 

To calibrate the wavemeter it is 
necessary to have a signal generator 
or transmitter, the signal from which 
can be received on the wavemeter. The 
frequency of the signal -generating de- 
vice may be measured by Lecher lines, 
then the dial setting of the wavemeter 
noted. A calibration chart may be 
easily prepared in this manner for 
the wavemeter. 

The wavemeter will not give sharp 
enough indications for frequency 
measurements as, required by FCC, 
but is very useful !for approximate ad- 
justments. 

In addition to its uses as a relative 
field strength meter, this device can 
also be placed near the transmitter 
during normal operation. It will func- 
tion as an indication that the trans- 
mitter is on the air, and will indicate 
any large frequency drift which may 
occur. 

Oscillator for 460 -470 mc. 
A useful accessory which can be 

added to the wavemeter described is 
an oscillator whose fundamental range 
is within the citizens radio band. 

Such an oscillator may be built 
around a Johnson miniature butterfly 
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condenser. Ultra- high- frequency oscil- 
lators are in general somewhat unsta- 
ble, and extremely sensitive to stray 
capacity effects. 

The coil- condenser combination used 
in this circuit has been found to be 
less sensitive to these effects, because 
of the small size of the oscillating 
elements. In this respect it has an 
advantage over the tuned -line circuits 
usually used at these frequencies. 

If placed in a comparatively large 
cabinet enclosure, the oscillator will 
be completely immune to body capac- 
ity effects, and may be readily tuned 
and handled. However, it will be sen- 
sitive to changes in the dimensions of 
the enclosure and the device must be 
handled in a manner which will not 
cause the sides of the cabinet to bend. 

Ordinarily, when used as a signal 
generator, no antenna will be re- 
quired, as the cabinet itself will radi- 
ate. However, if an antenna is used, 
it should be connected by a coupling 
loop, L3, located at least an inch from 
the oscillator coil. 

An antenna connected in this man- 
ner will not alter the frequency of the 
oscillator even if touched. 

Considerable experimenting may be 
required in the construction of the 
oscillator in order to get the fre- 
quency to fall in the citizens band. The 
tuning range is very limited, covering 
only 8 to 10 megacycles. 

This provides excellent bandspread 
for spotting exact frequencies in the 
band, but calls for a certain amount 
of trial and error in the construction 
of the tuned circuit. 

In the model shown, the "coil," L,, is 
a "V" shaped piece of 12 gauge silver - 
plated. wire, 1/2"x%6" outside diameter. 
It was made by bending the wire 
around the tip of a pair of long -nosed 
pliers, then adjusting it to just fit the 
gap between the stator posts on the 
butterfly condenser. 

The frequency of this assembly may 
be changed slightly by squeezing or 
expanding the "V." The shape of the 
wire, as well as its size, are not defi- 
nite quantities. The shape and size 
of the cabinet, the proximity of wir- 
ing or brackets, the value of the grid 
condenser, and numerous intangibles 
will affect the frequency of the oscil- 
lator. 

It may, therefore, be necessary to 
prepare several "V" and "U" shaped 
pieces of wire or copper strip with 
which to experiment. While a wide 
range of wire sizes may be used, No. 
12 or 14 is best because it remains 
rigid. Silver plating is not necessary, 
but will increase efficiency. 

In testing different sizes of loops, 
the wire should be shortened to raise 
the frequency and lengthened to low- 
er it. Experiments may start with 
a wire about an inch long. This may 
be gradually trimmed down until the 
frequency falls in the required range. 

Occasionally, as the loop is reduced, 
the circuit may fail to oscillate. For 
this reason, a 0 -25 milliammeter 
should be kept in the plate supply 
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ANTENNA 

sl l 

C2 

HE. 

e 

R2 

L2 

Rt, R2- One -half meter resistance 
R,-27,000 ohm, 1/2 w. res. 
C,- 300 -1000 mc. butterfly tond. 
C.-See text 
C3 -1.72 -3.30 µµfd. butterfly tond. (Johnsòn 

#160 -203) 
C4 -30 Auld. ceramic cond. 
C5, C, -50 µµfd. ceramic cond. 
L1, L2, L3 -See text 

ANTENNA 

11 B+ 

RFC2 RFC3 

6.3V. 

L, Hairpin loop, 12 ga. silver -plated wire, 1 /2" 
x 3/16" o.d. (see text) 

RFC, -R.f. choke (Ohmite Z -460) 
RFC2, RFC3 -R.f. choke, 5 t. #22 en., 3/16" 

i.d. x 5/16" long 
M, -0 -50 d.c. microammeter 
S, -S.p. 4 -pos. rotary sw. 
1 -1N21 crystal diode 
V, -955 tube 

Circuit diagram of the wavemeter (left) and oscillator (right) test equipment. 

lead while adjustments are being 
made. A reading of about 7 milliam- 
peres indicates oscillation. Ten or 
higher means oscillations have ceased. 

Should the oscillator fail, it may be 
necessary to change the value of the 
grid condenser. Past experiments have 
indicated that the final value may 
fall anywhere between 15 and 50 µµfd. 

It will be noted that the circuit 
shown omits a connection to the con- 
denser rotor, and has no plate circuit 
bypass condenser. This is intentional 
and the oscillator has been found to 
work best with the circuit shown. This 
simplifies construction and improves 
stability, as every condenser in the 
circuit affects the frequency. 

In some cases failure of the oscil- 
lator to function may be caused by the 
r.f. chokes used in the plate and heater 
leads. If the oscillator failure can 
not be definitely traced to other 
causes, some experimentation with the 

chokes is indicated. Due to the many 
varying factors, the optimum size and 
number of turns will have to be de- 
termined by experiment. The values 
given will serve as a starter. 

If this device is used in conjunction 
with the wavemeter, a pick -up loop, L2, 

made of any piece of stiff wire, may be 
used to integrate the two units, so 
that one may be checked against the 
other. 

The oscillator described may be op- 
erated from any power supply. How- 
ever, leads to an external power sup- 
ply may be sensitive to body- capacity 
effects unless bypassed effectively. 

A better arrangement is a self -con- 
tained pack composed of two 671/2 volt 
Minimax batteries and five flashlight 
cells. Five cells are used because the 
voltage drop caused by the tube cur- 
rent brings the net voltage down to 
about six and one -half volts. 

30 

Rear panel view showing how components are mounted direct to the panel. 

460-47O MC. 
TUNEC CIRCUIT 

POINT OF 
CONNECTION TO 

BUTTERFLY 
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A STRAIN-SENSITIV = 
PilONO 

PICKUP 

A close -up view of the 
new pickup. It is a car- 
bon type with a resist- 
ance of 250,000 ohms and 
an output of 10 -15 mv. 

/ HE search for quality and the 
natural, distortion -free repro- 

- - duction of music and sound is a 
never -ending one. When it is made by 
way of phonograph records, present 
technical thinking puts its finger of 
suspicion on the ends of the chain, 
namely on the pickup and the speaker. 
The next most suspected link is the 
preamplifier. There is good reason to 
believe that amplifiers can be made 
to a high degree of perfection. 

The function of the pickup is to 
take the mechanical energy supplied 
by the record, in conjunction with the 
turntable drive, and transform this 
energy pattern into an electrical en- 
ergy image. Many a pitfall lies right 
at this point in the shape of the 
groove of the record, the record mate- 
rial, its linear speed under the needle, 
the shape of the needle tip together 
with its force on the record, the com- 
pliance of the pickup and in many 
other factors which have been dis- 
cussed extensively in the technical lit- 
erature. While much could be said 
about these things, they all add up to 
the degree of perfection with which 
the stylus is coupled dynamically to 
the groove. If we can assume, for the 
sake of making progress in our query, 
that this coupling is as perfect as 
possible, the picture broadens out to 
considerations of depth of cut, line 
spacing, and recording characteristic 
of the record -and inherent response 
characteristics of the pickup. 

The different turnover points used 
in record cutting are well known. The 
amplitude of the groove swing below 
this point is constant, but it tapers to 
smaller excursions in the higher fre- 
quency range. The graphical repre- 
sentation of the cutting characteristic 
40- 

By R. S. JOHN 
Pfanstiehl Chemical Co. 

Details of an amplitude type transducer 
which exhibits a linear characteristic. 

above the turnover point is almost a 
straight line, or one rising toward the 
higher frequency. This rise or the 
emphasis in the treble is almost as 
familiar to the music quality fans as 
the knowledge of the turnover point. 

The pickup that plays the record 
will be either a velocity or an ampli- 
tude type transducer. Crystal pickups 
are approximately amplitude types. 
The departure from true amplitude 
response is created by the damping 
and coupling schemes necessary in the 
mounting of the crystal in the car- 
tridge. An additional departure from 
amplitude response is caused by the 
mechanical impedance of the stylus 
chuck and stylus itself. A velocity 
type dynamic or variable reluctance 
pickup falls off in bass response be- 
cause of the reduced "velocity" in the 

Fig. 1. The circuit used when the 
pickup is polarized with a battery. 

recording of bass tones. The response 
of this same type of pickup will also 
fall off in the treble because of the 
coil impedance increase with higher 
frequency -a varying impedance prob- 
lem. A number of schemes have been 
employed in both types of pickups to 
improve the linearity of the type of 
response, some with considerable de- 
grees of success but usually with re- 
duced output. However, if the re- 
sponse of either type droops at either 
end of the frequency spectrum, a boost 
of some sort, obtained usually by an 
RC network, must be used to make 
the response flat and linear or shaped 
to fit a recording characteristic. The 
compensating network to correct a 
resonance is a similar problem but 
will not be discussed here. 

The principal trouble with boosting 
is that it is never :linear and is not 
easy to shape so that it perfectly cor- 
rects a non -linear output with which 
it works. The combination of this non- 
linear boost and a non -linear output 
seldom has a linear result. For this 
reason a boosted tone does not sound 
as good and true as a natural one. It 
can be considered a source of distor- 
tion. However, a poorly boosted low 
tone often seems to be very acceptable 
to a noncritical listener. 

The pickup to be described here is 
an amplitude type of transducer with 
a comparatively high output level and 
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a truly linear characteristic. If for 
the sake of experiment it is polarized 
by a battery, the response has been 
found to be uniform and undistorted 
to 20 cycles. This low frequency is 
easily obtained by running a Clark - 
stan 78 r.p.m., No. 1000 A, sweep fre- 
quency record at 33% r.p.m. and 
observing the output on an oscillo- 
scope. It will extend practically to 
0 frequency, with rising output, if the 
mass of the cartridge and tone arm 
were to be increased, and a larger 
condenser used in the output. 

The output of either circuit of Fig. 
1 may be fed into a high gain ampli- 
fier if you want to listen. It is an un- 
corrected frequency response so the 
tone controls must be employed. 
Neither the scope nor the listening 
test will show any peaks or other evi- 
dence of distortion. 

The pickup offers a very clean sig- 
nal to the preamplifier that ordinarily 
is used with it. This preamplifier uses 
a degenerative bass feedback which 
decreases the bass response to the 
"flatness" desirable. A small amount 
of treble boost may actually be used 
but great care should be exercised in 
the 10,000 cycle region. It is near that 
frequency that most of the steady hiss- 
ing type of surface noise from the rec- 
ord appears. Any decided boost in that 
region is apt to add to the over -all 
background noise, but some can be 
used if it is desired, and the signal 
level is high enough above that of any 
background component or tube noise. 

It is common practice to turn a gain 
control up to a rather high level to 
have the music override the surface 
noise. There may be some justification 
for this practice where the high fre- 
quency output of the pickup is barely 
above the general noise level. When 
the treble output level of the pickup 
is high enough, a flat response to 10,000 
cycles can be used on 78 r.p.m. rec- 
ords; and if the sound output level is 
moderate, the hearing characteristics 
of the ear will deceive one enough to 
eliminate all but a trace of surface R2 

noise. This moderate loudness level 
does need a relatively higher level bass 
for the natural fullness of the tone. 

In reproducing music from records 
the operator and listeners should rec- 
ognize the fact that the various 78 
r.p.m. records can be just as different 
as people. There is a best way to play 
almost any record even if you can't 
find it! If one record, when played, 
sounds excellent and the next one far 
from it, don't be in too great a rush to 
condemn the record, the speaker, or 
some other component. The trouble 
may well include the operator. The 
people who know the most about the 
sound reproduction chain are the last 
to make a sweeping statement placing 
the blame on any one thing. Flat 
treble response may not be compatible 
with comfortable listening on some 
records. 

A generally desirable output char- 
acteristic from the preamplifier is one 
having a steadily rising bass flare of 
about 6 db., starting at about 500 cy- 

8+ 250 V. 

8+ 

vwvNn 
t mtg. 

CONTACT AREAS 

` 
I TO GRiD 

STRAIN SENSITIVE COATING 

COMMON SIGNAL TAKEOFF POINTS 

(A) 

® U 

(B) 

Fig. 2. (A) Active element with integral stylus. (B) Cartridge with strain sensitive element 

cles and extending to 40 cycles or 
lower, depending on the amount of 
turntable rumble that may be tol- 
erated. No adjustment need be made 
for turnover point- response patterns 
will vary only a few db. for various 
recording characteristics. The rest of 
the range has a 1 or 2 db. drop to 
about 8000 cycles, where an additional 
tapering drop of about 2 db. to 10,000 
cycles is introduced. The actual re- 
sponse may extend to over 15,000 
cycles. This type of response with a 
complete absence of peaks retains the 
brilliance of the music with the least 
amount of surface noise. Surface noise 
is least noticeable when the response 
curve is smooth and free from peaks. 
The extended high frequency range 
adds much to the realism of violin 
overtones, triangles, and cymbal 
crashes. But no wishful thinking can 
make you hear these sounds if they 
are not actually recorded. The lift in 
the bass permits satisfactory playing 
of records at lower levels. It applies 

Output 10 to 15 mv. 
Resistance 250.000 ohms 
Weight 8 3 gr. 
Stylus Pressure 

(78 r.p.m) 15 -20 gr. 
(33 r.p.m.) 6 gr. 

Compliance 9x106 cm. /dyne 
Noise level nil 
Hum pickup nil 
Distortion none 
Hangover none 
Phase distortion none 

Specifications on the strain sensitive 
pickup unit developed by PfanstiehL 

an extra push to the speakers on low 
frequencies where they usually need 
help. The pickup will respond cleanly 
to well over 20,000 cycles when it is 
driven by an inverted recording head. 

The active element of the pickup 
(Fig. 2A) being discussed is built up 
on a plastic rectangular cantilever 
beam, carrying the stylus near one 
end, and firmly held in the cartridge 
at the other end. The strain sensitive 
material, principally carbon, is coated 

(Continued on page 124) 

Fig. 3. Preamplifier used with pickup. Switch S, enables the pickup to be used either 
double or single sided. S. selects the single or two stage output of the preamplifier. 
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69 
R12 

= 
C8 'i. R13 

R7 R8 

R 

R, -1 megohm, 1 w. res. 
R., R - 10,000 ohm, I w. res. 
R;, -470 ohm, t/2 w. res. 
R R,5, R,3, R45-470,000 ohm, V2 
R., -1 megohm pot. 
R - 15,000 ohm, t/2 W. res. 
R7, Rs--- 270,000 ohm, 1/2 w. res. 
R0- 160,000 ohm, 1/2 w. res. 

w. res. 

8+265 

1116 OUTPUT 

R,1- 33,000 ohm, I w. res. 
R,s -1000 ohm, 1/2 w. res. 
R,0-- 100,000 ohm pot. 
Cl, C7, Ce, Cla --.1 µjd., 400 v. cond. 
Cs-.015 pfd., 400 v. cond. C Co-10 pfd., 350 v. elec. cond. 
C, -.0015 pfd., 400 v. cond. 
C -750 plaid. mica cond. 
Cs-200 µpfd. mica cond. 
Ps- Pickup 
BC -3 v. battery 
St, S,- S.p.d.s. sw. 
1 -6SJ7 tube 
1-615 tube 
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An easy -to- build, economical, highly 

efficient multi -band antenna for the amateur. 

'N THIS era of multi -element 
rotary beams, stacked arrays, 

- - squashed cubicle quads, and other 
catch -named antennas, it may be re- 
assuring to realize anew that a single- 
wire antenna properly connected to a 
receiver or transmitter still works 
well. The degree of its performance 
depends greatly upon how efficiently 
it is connected. 

Being a more than one -band opera- 

CURRENT 
H L 

(A) 

CURRENT 

HL H 1H LH 
L H 

(B) 

3600 
3000 

2000 

to 1000 
900 

=O 
800 
700 
600 

Z 500 

á 400 
á 

300 
265 

200 

loo 

80 
72 

42 

Fig. 1. 

tor, the author some months ago 
dreamed and figured at considerable 
length on just how to feed a long, 
high -wire antenna so that it could be 
used on two or more harmonically - 
related bands, using a flat or untuned 
feed line, and still maintain efficient 
matching of feed line to both antenna 
and transmitter or receiver. One cold, 
early dawn the subconscious mind 
awakened the outer man, and several 
curves were hastily drawn, resulting 
in a very simple yet conclusive an- 
swer to how the problem could easily 
be resolved. 

Perhaps at your amateur station 
location, you have some means of sup- 
porting in the clear a single piece of 
wire 68 feet long and would be inter- 
ested in erecting in this available 
space a highly -efficient yet very sim- 
ple antenna at but little cost. Or may- 
be you are starting from scratch and 
desire an effective sky -wire whose 
erection requires very little technical 
and structural knowhow and one that 

Fig. 2. 
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is inexpensive to build. If you fall in 
either of these categories or simply 
would like to try something a little 
different in the way of an antenna, 
then the one described herein should 
interest you. 

Theory 
A piece of wire 68 feet long and in 

the clear will resonate at approxi- 
mately two half -wavelengths on 14.25 
mc. and four half -wavelengths on 28.50 
mc., according to the accepted an- 
tenna formula. The characteristic 
cloverleaf horizontal pattern of radia- 
tion makes such a piece of wire desir- 
able as a general coverage radiator. 
If such an antenna were fed with a 
non -resonant line, and no electrical 
adjustments to it or the antenna were 
required when tuning up or changing 
operating bands, then you would have 
the most simple and convenient an- 
tenna conceivable. 

Such an arrangement becomes a re- 
ality when thoughtful consideration is 
given to well -known fundamental 
electrical characteristics of long -wire 
antennas and non- resonant feed lines. 
Fig. lA depicts the current distribu- 
tion on a 68 -foot piece of open end 
wire operating at 14.25 mc., and Fig. 
1B shows the current distribution at 
28.50 mc. In any antenna a multiple 
of a half -wave in length, as in Figs. 
lA and 1B, the impedance of the wire 
reaches its lowest value at each cur- 
rent loop (point L) and its highest 
where the current almost equals zero 
(point H). Theory and practice estab- 
lish the fact that at the end, or high 
impedance point, the value is approxi- 
mately 3600 ohms, and at the center, 
or low impedance point, approximate- 
ly 72 ohms. Fig. 2 shows the values of 
impedance of a resonant half -wave- 
length of wire plotted against physical 
length. It is to be noted that the 
curves cross one another at a common 
point which corresponds to 265 ohms 
impedance at a distance of 11 feet, 4 
inches from one end. 

Accordingly, the c o n c l u s ion is 
reached that a single piece of antenna 
wire 68 feet long can be fed 11 feet, 
4 inches from one end by a 265 ohm, 
non -resonant feed line and operated 
on both 14.25 mc. and 28.50 mc. with 
perfect transfer of energy to the sys- 
tem. Because height above the ground 
and proximity of nearby objects affect 
the electrical characteristics of any 
antenna to some degree, the common 
impedance value of 265 ohms in the 
described system can be considered as 
300 ohms for all practical purposes, 
and the 11 foot, 4 inch dimension shall 
be considered as 11 feet, even. 

Construction 
On that basis, the author cut a 68- 

foot piece of antenna wire 11 feet from 
one end and connected in series there- 
to a 300 ohm, twin -lead ribbon of ran- 
dom length, long enough to reach the 
operating position in the station. To 
provide a structurally and electrically 
sound means of making the connec- 
tion of the feed line to the antenna, 

(Continued on page 70) 
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This well- equipped, home -made 
service bench was designed and 
built by L. Poirier of Quebec. 

Part 22. A continuation of the discussion on automatic 
frequency control systems used in television receivers. 

' 'AST month we investigated the op- 
eration of a sine -wave automatic J frequency control system which 

utilized a reactance tube. Another ap- 
proach to automatic frequency control 
of the horizontal sweep oscillator is the 
system shown in Fig. 1. A frequency 
discriminator, consisting of two diodes 
(V,A and V,B), receives a saw -tooth 
voltage from the horizontal sweep sys- 
tem and sync pulses from the incoming 
signal. The two voltages are compared 
as to frequency and any existing dif- 
ference produces either a positive or 
negative voltage at the grid of V2. 
These changes are amplified and then 
transferred to the multivibrator whose 
frequency is changed accordingly. 

In detail, the automatic horizontal 
frequency control network functions as 
follows : The incoming horizontal sync 
pulses are transferred by means of T, 
to the two diodes, VIA and V,B, with the 
polarity as shown in Fig. 1. The top 
end of the secondary of T, develops a 
positive pulse voltage and the bottom 
end a negative pulse. The positive 
pulse causes V to conduct, and the 
negative pulse at the cathode of V 7 
causes this tube to conduct too. The 
current flowing through 171.4 charges 
condenser C, to approximately the 
peak value of the applied pulse while 
the current flowing through V 1 
charges C,. The polarity of each volt- 
age is indicated in Fig. 1. During the 
February, 1950 

interval between pulses, each con- 
denser discharges, the electrons mov- 
ing from C. down through R, and R, to 
C. and from the other plate of C. 
through the secondary transformer 
winding back to C,. The discharge is 
slow and the voltages developed across 
R, and R, prevent V14 and V,B, respec- 
tively, from conducting until the ar- 
rival of the next pulse. 

Feeding into this same circuit is a 
saw -tooth voltage which is developed 
across C, from pulses which are ap- 
plied to it from the secondary of the 
horizontal output transformer. The 
saw -tooth voltage possesses the same 
frequency as the horizontal sweep os- 
cillator since the oscillator drives the 

horizontal output amplifier. The saw - 
tooth voltage is applied in equal meas- 
ure to each tube; this means that the 
plate of V and the cathode of V,B re- 
ceive the same polarity saw -tooth volt- 
age at the same time. Thus, at the dis- 
criminator, we have all the ingredients 
needed to check the operating fre- 
quency of the horizontal oscillator 
against the frequency of the incoming 
pulses. 

The comparison of the two frequen- 
cies occurs only at the instant the sync 
pulses arrive, for it is only at this mo- 
ment that V,A and Via conduct and 
therefore are in a position to respond 
to the saw -tooth voltage. As in the 
previous a.f.c. circuit, three situations 
are possible. 

First, if the sync pulses arrive at a 
time when the saw -tooth wave is pass- 
ing through zero, then current will 
flow through V and V1B, recharging 
C, and C4 for any voltage that they 
may have lost during the interval be- 
tween pulses. This flow of current will 
remain within the branch of the cir- 
cuit formed by the two tubes and the 
secondary of T1. No voltage will ap- 
pear between point A and ground to 

Fig. 1. A saw -tooth automatic frequency control system. 
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Fig. 2. A frequency discriminator that is widely used with saw -tooth a.f.c. systems. 
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Fig. 3. The frequency of this sweep block- 
ing oscillator is determined primarily by 
the values of components. C R and Rz. 

affect the d.c. amplifier, V2, and 
through this, the horizontal multivi- 
brator. Actually this represents the 
desired condition since it indicates that 
the frequency of the sweep oscillator 
and the sync pulses are in step with 
each other. 

The second situation arises when the 
sync pulses arrive and the saw -tooth 
voltage is positive at this moment. Un- 
der this condition V,A will receive a 
positive pulse and a positive saw -tooth 
voltage. V,A will conduct more strong- 
ly than usual, with current not only 
charging C2, but also charging C, and 
C2, since electrons are flowing from 
the region A through the cathode to 
plate of Viet. This will establish a volt- 
age at point A which is positive with 
respect to ground. 

At the same moment that V,A is con- 
ducting more s t r o n g l y, conduction 
through V,B is reduced because the pos- 
itive saw -tooth voltage partially off- 
sets the negative sync pulse applied to 

the cathode of V,B. Since the current 
flow through V,B is reduced instead of 
increased as it is through VIA, it can- 
not offset the positive voltage at point 
A. This potential, applied to the grid 
of V2, causes the current through V2 to 
increase, driving the plate of this tube 
more negative. Since the grid of the 
horizontal multivibrator is connected 
to the plate of V2, it, too, becomes more 
negative, thereby altering its fre- 
quency. In this instance, the change 
is toward a lower frequency. 

The third situation occurs when the 
pulses arrive and the saw -tooth volt- 
age is negative. Now, V,B conducts 
more strongly than V,A, its current 
flowing not only into C,, charging it, 
but also charging C, and C2, since elec- 
trons will flow from cathode to plate 
of V12, producing an excess of electrons 
and so a negative voltage at A. This 
reduces the current flow through V2 

and acts to speed up or raise the fre- 
quency of the horizontal multivibrator. 

Filter R2, C, and C2 responds only to 
slow changes, thereby preventing fast 
acting noise pulses from affecting the 
operation of the multivibrator. A hori- 
zontal output amplifier receives the 
peaked deflection voltage from the 
multivibrator, amplifies it, and uses 
this voltage to drive a high -voltage 
rectifier (8016), and the horizontal de- 
flection coils. A tuned circuit in the 
cathode leg of the multivibrator (not 
shown) is resonant to 15,750 cycles and 

Fig. 4. A variation of the automatic frequency control system shown in Fig. 2. 
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serves to further stabilize the opera- 
tion of this unit at this frequency. 

D.C. Control of Oscillator Frequency. 
In the first a.f.c. system discussed, the 
d.c. control voltage from the discrim- 
inator was applied to a reactance tube 
and this, in turn, varied the sweep os- 
cillator frequency. In the present a.f.c. 
system, the d.c. control voltage devel- 
oped by the sync discriminator is used 
directly to alter the frequency of the , 

horizontal sweep oscillator. This di- 
rect method of frequency control is 
readily adapted to multivibrators and 
blocking oscillators. 

To understand what happens when 
the d.c. control voltage is applied di- 
rectly to an oscillator, consider the 
operation of a blocking oscillator. 

The length of time a blocking oscil- 
lator is cut off is determined primarily 
by the time constant of the grid circuit. 
See Fig. 3. When the grid resistor and 
condenser values are high, the charge 
accumulated across the grid condenser 
diminishes slowly and the tube is kept 
cut -off for a longer period of time. 
When the values of these components 
are low, the cut -off interval of the tube 
is shortened accordingly. 

Now, if we raise the negative bias on 
the grid (by adding a negative voltage 
from some external source), then we 
can see that reaching the cut -off bias 
value of the tube, using the same grid 
resistors and condensers, will require 
a longer time than if no such negative 
voltage had been added to the circuit. 
And if the tube is kept cut off for a 
longer period of time, then obviously 
the frequency generated by this oscil- 
lator will be lower. 

On the other hand, injecting a small 
positive voltage on the grid of the os- 
cillator will decrease the total nega- 
tive voltage developed here by the cir- 
cuit operation and permit the tube to 
return to conduction sooner. The re- 
sult : Generation of a higher frequency. 
It is precisely in this manner that the 
d.c. control voltage developed by this 
sync discriminator circuit varies the 
frequency of the sweep oscillator. 
While only the action of a blocking 
oscillator has been analyzed, the rea- 
soning for a multivibrator is quite 
similar. 

Circuit Variations. There are sev- 
eral variations of the foregoing saw - 
tooth a.f.c. circuit that find extensive 
use in current television receivers. One 
of these is shown in Fig. 2. The incom- 
ing sync pulses are fed, in equal ampli- 
tude but opposite polarity, to two 
diodes, V2 and V, The plate of V:; re- 
ceives a positive horizontal sync pulse 
at the same time that the cathode of 
V, is receiving a negative sync pulse 
from V,. Due to the polarity of these 
pulses, both diodes will conduct at this 
instant, with the current flowing 
around the circuit to charge the sync 
pulse coupling condensers, C2 and C4. 

The charge developed across each of 
these condensers will prevent V2 or V3 

from conducting until the arrival of 
the next sync pulse. 

In addition to the sync pulses, V2 and 
V, also receive a saw -tooth voltage 
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from the horizontal sweep amplifier. 
As in the previous system, the saw - 
tooth wave will be going through zero 
at the time the sync pulses reach V2 

and V3 if the frequency of the hori- 
zontal sweep oscillator is properly syn- 
chronized to the incoming pulses. If a 
frequency difference exists, the saw - 
tooth voltage will not be going through 
zero when the sync pulses arrive. If 
the saw -tooth voltage has some nega- 
tive value at this instant, V3 will con- 
duct more strongly than V, and a 
negative resultant voltage will appear 
across C, and R,. (A negative saw - 
tooth voltage favors V3 because this 
voltage is applied to the cathode of the 
tube.) The negative voltage across C, 
is then passed on to the following 
sweep oscillator, changing its point of 
operation and, consequently, its fre- 
quency. 

By the same token, arrival of the 
sync pulses when the saw -tooth voltage 
is positive will cause V3 to conduct 
more strongly than V3, producing a re- 
sultant positive voltage across C,. (A 
positive saw -tooth voltage favors V2 

because it is being applied to the plate 
of this tube.) The effect on the sweep 
oscillator of the positive voltage across 
C, will be opposite to that produced by 
a negative voltage. 

C, and R, form a fairly long time - 
constant filter, permitting only the 
voltage variations due to differences 
between the frequency of the sync 
pulses and the saw -tooth voltage to 
develop here. Momentary voltage 
variations due to noise pulses are 
effectively suppressed. 

The d.c. control voltage obtained 
from C, could be applied directly to the 
horizontal sweep oscillator and in some 
receivers, it is. On the other hand, a 
more sensitive arrangement is ob- 
tained when the d.c. control voltage is 
amplified before being applied to the 
horizontal oscillator. 

Variations of this circuit, as used by 
such manufacturers as Bendix, Emer- 
son, Garod, General Electric, Halli- 
crafters, Tele -King, United States 
Television, etc., consists primarily in 
the means of applying the saw -tooth 
voltage to the discriminator. The cir- 
cuit shown in Fig. 2 represents one 
method; the circuit of Fig. 4 illustrates 
another approach. In either case, cir- 
cuit operation is the same. 

Troubleshooting Saw -Tooth A.F.C. 
Systems. Examination of the saw- 

(A) 

Kamm 
(B) 

(C) (D) 

Fig. 5. Typical waveforms in the a.f.c. circuit of Fig. 6. (A) At pin 7 of V, (30 volts): 
(B) At pin 5 of V, (20 volts); (C) At control grid of V, (52 volts): and (D) At the 
input of the horizontal discharge tube (80 volts). All voltages are peak -to -peak. 

tooth a.f.c. system will . reveal that it 
contains no controls other than. the 
horizontal hold control. In this respect 
it is superior to the previous sine wave 
system where there existed two addi- 
tional controls besides the horizontal 
hold potentiometer. Due to the sim- 
plicity of the circuit, failure of the 
system to operate properly can only 
mean a defective component. With the 
aid of an oscilloscope, the two pulse 
voltages and the saw -tooth voltage 
reaching the frequency discriminator 
diodes can be readily checked. To de- 
termine whether a d.c. control voltage 
is being developed at the output of the 
discriminator, connect a vacuum -tube 
voltmeter across the output, between 
point A and ground of Fig. 1. Set the 
meter to the lowest voltage scale pos- 
sible. Now slowly rotate the hori- 
zontal hold control. If the saw -tooth 
voltage reaching the discriminator is 
being received properly, the meter 
needle will move back and forth. By 
the same token, switching the set to an 
unused channel (generally this is the 
next one on most sets) will cause the 
meter reading to decrease. In some 
sets the meter reading will decrease to 
zero; in other sets some small voltage 
will remain in this portion of the cir- 
cuit. If either of these indications 
(but not both) are absent, it indicates 
that the saw -tooth or pulse voltages 
are not reaching the discriminator 

diodes. If both indications are lack- 
ing, the trouble exists in the diode cir- 
cuit itself. 

Where d.c. amplifiers are inserted 
between the discriminator and the 
horizontal oscillator, the foregoing 
voltage variations should be checked in 
the grid and plate circuits of the d.c. 
amplifier tube. The variations in the 
plate circuit should be greater than 
those observed in the grid circuit. 

The hold -in range of the horizontal 
hold control, when the system is oper- 
ating properly, is slightly less than 
that experienced with sets employing 
the sine wave a.f.c. system. In most 
sets, if the hold control can be varied 
through an arc of 90 degrees without 
forcing the circuit to lose sync, then 
the set is operating normally. In com- 
mon with the previous sine wave sys- 
tem, the hold -in range is greater than 
the pull -in range. This is most notice- 
able when the set is first turned on. 

A final servicing point regarding this 
particular circuit is the criticalness, in 
some designs, of the resistor values in 
the plate circuit of the d.c. amplifier. 
If these change to any appreciable ex- 
tent, it may be impossible to bring the 
oscillator into sync. Check the values 
of these resistances against their 
marked or stated value. 

Combination A.F.C. System. There is 
a horizontal a.f.c. system in use which 
combines both the saw -tooth and the 

Fig. 6. A horizontal sweep system which utilizes a combination of saw -tooth and sine wave auto- 
matic frequency control. The phase relationships of this control circuit are shown in Fig. 7. 
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sine wave systems. This system is 
used in Admiral Model 30A1 sets. It 
consists of a horizontal sync discrim- 
inator, a reactance tube, and a Hartley 
oscillator. A long -time constant RC 
filter is inserted between the sync dis- 
criminator and the reactance tube to 
permit only the slow changes in sync 
pulse timing (if any) from altering the 
frequency of the Hartley oscillator. 

The entire a.f.c. circuit, in detail, is 
shown in Fig. 6. The two diodes of the 
horizontal sync discriminator, V,, are 
pulsed into conduction by a set of op- 
positely phased pulses received from 
the plate and cathode circuits of the 
preceding sync pulse amplifier. These 
same diodes also receive a saw -tooth 
voltage from the secondary of the hori- 
zontal output transformer. The cir- 
cuit operation, thus far, is identical to 
the horizontal discriminator employed 
in the saw -tooth a.f.c. system. The 
amount of voltage developed across C2 

and its polarity will depend upon the 
phase relations between the saw -tooth 
voltage and the incoming sync pulses. 
This correcting voltage, for that is 
what it is, is applied to the horizontal 
oscillator control tube, V2. 

The triode reactance tube is con- 
nected across the tank circuit of the 
horizontal sweep oscillator, V3. At the 
same time, the series network of C, and 
R, is connected across this same reso- 
nant circuit, receiving the full 15,750 
cycle voltage and consequently having 
a 15,750 cycle current flow through it. 
The value of C, (0.015 /ltd.) is so chosen 
that it dominates the impedance of this 
network, thereby causing the current 
that flows through this series network 
to lead the applied a.c. voltage by 
nearly 90 degrees. This current flow- 
ing through R, produces a voltage here 
which also leads the tank circuit volt- 
age by the same 90 degrees. 

This voltage variation across the 
cathode resistor has the same effect on 
the tube current flow as a voltage on 
the grid of the same tube which is 180 
degrees out -of -phase with the cathode 
voltage. This is characteristic of all 
conventionally operated tubes. A posi- 
tive voltage, for example, applied to 

the cathode will have the same effect 
as a negative voltage applied to the 
grid, because both will cause the tube 
current to decrease. 

Perhaps the best way to visualize the 
phase relationships in the control cir- 
cuit is to employ a vector diagram. 
This is done in Fig. 7. For reference, 
the voltage present across the sweep 
oscillator tank circuit is chosen. This 
is labelled E,. The voltage across the 
cathode Ek, leads this voltage by 90 de- 
grees, as determined above. The grid 
voltage of the control tube, E5, is 180 
degrees out -of -phase with this cathode 
voltage. I, of the control tube is in- 
phase with Eg and is indicated so. We 
note, then, that Ip lags the sweep os- 
cillator voltage by 90 degrees and 
since this current will pass through 
this tank circuit, it will cause V2 (from 
whence Ip comes) to appear as an in- 
ductance placed in parallel with the 
tank inductance. As the current 
through V2 varies, due to changes in 
the voltage it receives from the sync 
discriminator, Ip will vary, thereby 
varying the frequency of the hori- 
zontal sweep oscillator and forcing it 
to remain in step with the frequency 
of the incoming sync pulses. 

Horizontal Oscillator Adjustment. If 
it is difficult to hold the picture in hori- 
zontal sync, the procedure for adjust- 
ment is as follows : 

1. Turn horizontal hold control 
(which is located at the front of the 
chassis) to the extreme counter- clock- 
wise position. 

2. Adjust the iron core of the hori- 
zontal tank circuit coil until the pat- 
tern falls out of synchronization. 

3. Then turn this core until the pat- 
tern just falls back into synchroniza- 
tion. 

4. Turn the horizontal hold control 
fully clockwise and turn the channel 
switch to the next highest channel, and 
then back to the original channel. The 
test pattern or image should return in 
synchronization. Should the pattern 
be broken up, slowly turn the hori- 
zontal hold control counter- clockwise 
until the picture just falls into sync. 
It should not be necessary to rotate 

this countrol more than 25% to obtain 
synchronization. If a greater percent- 
age of rotation is necessary, trouble is 
indicated in this circuit. Typical wave- 
forms present in this circuit, when the 
set is operating properly, are shown in 
Fig. 5. 

Vertical A.F.C. System. For most 
normally operated television receivers, 
automatic frequency control of the 
vertical sweep oscillator is not re- 
quired due to the presence of the long 
time -constant filter which invariably 
precedes this section of the receiver. 
However, when a set is to be operated 
in a fringe area, where the level of the 
signal is low, a.f.c. networks in the ver- 
tical system are sometimes employed. 
One such circuit is shown in Fig. 8. It 
is seen to be similar to the circuit of 
Figs. 1 or 2, with a saw -tooth voltage 
derived from the retrace pulses ap- 
pearing at the plate of the vertical out- 
put amplifier, and incoming vertical 
sync pulses applied by the first tube. 
These two voltages are compared as to 
frequency in the 6AL5 sync discrimina- 
tor. Any difference in frequency pro- 
duces a voltage at point A which is 
amplified by a triode (',4 of 12AÚ7) 
and then applied as a regulating volt- 
age to the vertical blocking oscillator. 

Throughout the circuit, the time 
constants of the various resistance - 
condenser networks have been length- 
ened considerably over their counter- 
parts in the horizontal automatic fre- 
quency control circuits. The operating 
frequency of the vertical sweep sys- 
tem, 60 cycles, is approximately 262 
times lower than the operating fre- 
quency of the horizontal sweep system 
and the time constants of the RC net- 
works are increased by roughly the 
same factor. 

One final word about this particu- 
lar circuit (Fig. 8). The vertical out- 
put tube, a 6AQ5, is being used here as 
a triode. This lowers its plate resis- 
tance and permits it to act as a partial 
damper across the vertical deflection 
coils, reducing the ability of any 
shock -excited oscillations in the coils 
to exist for more than a cycle. 

(To be continued) 
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A LLAPSIBI,E 

SPEAKER 

CABINET 
By 

MICHAEL WOLFE 

Details for r onstruclinll a handy speaker 
housing which may he used as a porluI,h' 
unit with tcm porary p.a. installations. 

Two views of the assembled baffle unit. 
A piece of plain monk's cloth was used as a 

speaker grille. Photograph at top right shows the unit 
collapsed and method for mounting speaker with gaskets. 

- NE of the basic characteristics 
of present -day moving cone 

- loudspeakers is the necessity 
for some form of baffle arrangement 
to prevent the out -of -phase radiation 
from the rear of the loudspeaker from 
canceling the signal from the front. 
For the higher frequencies, this prob- 
lem is not severe as a baffle of rela- 
tively small dimensions is usually suffi- 
cient, but for adequate low- frequency 
response a baffle or enclosure of con- 
siderable dimensions is often required. 

To the operator of high quality pub- 
lic address or sound reinforcement 
systems, the bulkiness of conventional 
speaker enclosures may represent a 
considerable problem from the stand- 
point of transportation. In many in- 
stances a compromise is made in the 
form of a small, open- backed enclosure 
slightly larger than the speaker. The 
low- frequency efficiency of such an 
arrangement is often very poor and 
often requires bass boost and treble 
cut to provide pleasing balance. For 
more critical applications the bass re- 
flex enclosure is a common choice giv- 
ing greatly increased low- frequency 
efficiency. In instances where high 
quality and high power are desired 
the corner radiator, which uses the 
walls of the room as portions of a 
folded horn, appears to be attaining 
increased popularity but suffers from 
the inherent limitation of spatial loca- 
tion. 

The collapsible baffle described in 
this article was developed primarily to 
fit the needs of a small orchestra play- 
ing many different engagements, often 
in private residences where adequate 
sound distribution in adjoining rooms 
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was desired. The problem was to build 
an enclosure capable of wide range 
reproduction and yet have it of suffi- 
ciently small dimensions to fit in an 
automobile trunk or rear seat. One 
solution was to construct a baffle of 
fairly conventional design and provide 
for demountable sides, thus giving a 
substantial saving in volume during 
transportation or storage. 

Dimensions of the baffle are given in 
Fig. 1. All sides are constructed from 
one -half inch, five -ply plywood to pro- 
vide a fair amount of rigidity without 
too much weight. In the equipment 

shown, assembly is made through use 
of hinges with removable center pins. 
It requires the removal or insertion of 
eight pins to take down or assemble 
the unit, four pins at the front and 
four pins for the top, the two sides 
folding together. The design shown is 
for simple construction without need 
for special tools, however, the expe- 
rienced woodworker with a shop at 
his disposal should have little difficulty 
in improving upon the construction. 
For instance, if beveled edges and 
inset hinges are used it is possible to 
have the cabinet fold together as one 
unit instead of three separate sections. 

Although good results may be ob- 
tained by following the plans shown, 
many constructors may find it desir- 
able to adapt the idea of a collapsible 
structure to their own particular re- 
quirements and as a result, a discus - 

(Continued on page 146) 

Fig. 1. Dimensions and layout of the collapsible speaker baffle. One -half inch, five - 
ply plywood is used throughout. All hinges have removable center pins. Side hinges 
should be mounted so that the center pins can be inserted from the top of the unit. 
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,ismeiforae7" 
TV CITY 

By 
CHARLES D. 

California's Mt. Wilson, once famed as the home of the 
100 -inch telescope, is gaining an even wider reputation 
as a TV and FM transmitter site for Hollywood stations. 

PERLEE 

SOUTHERN California's Mt. Wil- 
son, long famed as the home of 
the 100 -inch telescope, has lost 

some of its importance as an astro- 
nomical center with the installation of 
the 200 -inch telescope at Palomar 
Mountain, also in Southern California. 
However, Mt. Wilson, almost 6000 feet 
high and close to the Southwest's cen- 
ter of population -Los Angeles, Pasa- 
dena, Glendale, etc. -is not playing 
second fiddle to Palomar even though 
Palomar is practically perfect for star- 
gazing because of the clearer atmos- 
phere. 

With the advent of television, Mt. 
Wilson has become the world's largest 
center of video transmissions. Tele- 
vision programs originate in Holly- 
wood but they are beamed to Mt. Wil- 
son 18 miles away. By transmitting 
from Mt. Wilson it is estimated that 
the programs can reach 500 per -cent 
more listeners than could be served if 
the programs were beamed directly 
from Hollywood. The Mt. Wilson 
transmitters, located 5000 feet higher 
than Hollywood, telecast Milton Berle 
and other TV favorites onto screens in 
homes up to 100 miles away. This 
means a potential audience of 6,000,- 
000 in Hollywood's primary service 
area within the next decade. 

As of October 1st the Los Angeles 
area's seven television stations were 
programming for an estimated 213,000 
video screens in Los Angeles, and its 
neighboring cities. 
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Although the major emphasis has 
been placed on television transmis- 
sions from Mt. Wilson, other services 
are sharing this advantageous loca- 
tion. Both FM and mobile radio -tele- 
phone material is handled by these 
mountain top transmitters. At present 
there are six TV and several FM 
transmitters in operation at the 
"Mountain Top TV City," but 21 other 
sites have been leased or purchased, 
the FCC having approved a total of 27 
licenses. Six other transmitters are 
now under construction at Mt. Wilson. 
In addition to the 27 licensees, 13 other 
television and /or FM broadcasters are 
jockeying for positions on this crowded 
mountain peak. 

Earle C. Anthony, pioneer can dealer 
and long -time owner of station KFI, 
believes in the future of TV and FM 
broadcasting so wholeheartedly that 
he has purchased an entire mountain, 
Mt. Harvard, sister peak to Mt. Wil- 
son, for his long -range expansion pro- 
gram. 

Mt: Wilson, once a quiet astronomi- 
cal center and the goal of nature -lov- 
ing hikers and motorists, is now a 
bustling "city." Buildings and anten- 
na towers have sprung up all over the 
mountain top. Lumber -, cement -, and 
equipment -laden trucks make a steady 
roaring parade along the 30 -mile 
route, of which famous Angeles Crest 
Highway is a part, from Los Angeles 
to Mt. Wilson. 

The intricate "brains" of Television 

City are housed in the huge rock build- 
ing of the Pacific Telephone and Tele- 
graph Company. Through this head- 
quarters goes the cable from all of the 
stations in Hollywood. The building 
also houses the "eye" for the new 
mobile telephone system. Transmis- 
sions from automobiles operating in 
the vicinity of Los Angeles are picked 
up by a station located at Griffith Park 
Hills. From this point the message is 
beamed to Mt. Wilson and then to Mt. 
San Jacinto, the peak which overlooks 
Palm Springs, and from there to the 
home or office of the called party. 
Voices of motorists can now be heard 
exceptionally well on long distance 
calls and a decided improvement in 
transmission quality has been effected 
due to the high mountain beaming. 

Mt. Wilson even with a Television 
City on top hasn't changed much. The 
score or more of new buildings are ap- 
propriate to the surroundings al- 
though the antenna towers, parabolic 
receivers, and radar -like transmitters 
do provide a startling contrast_ to the 
Ponderosa pines and big -cone spruces. 
The famous old Mt. Wilson Hotel still 
looks as it did 30 years ago, while 
nearby the six telescopes and sun 
towers of the Carnegie Institute's Ob- 
servatory are still the scene of stellar 
discoveries and daily computations. 
The hotel's A. C. Childs gives his 
nightly astronomical lecture, although 
he now extends his remarks to include 
the newer wonders of TV and FM. 
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The peak's herd of 30 mule deer 
hasn't been frightened away by this 
new invasion of their domain and they 
and seven species of birds and a large 
congregation of gray squirrels are still 
getting their free meals of ginger 
snaps, fruit, and peanuts from visitors. 
This is one place where wild animals 
still have complete faith in humans 
and so far their faith hasn't been mis- 
placed. 

Mt. Wilson's human population is 
growing by leaps and bounds. There 
is often so much snow in this area 
that autos cannot traverse the slip- 

Over-all view of "TV City." This concentra- 
tion of transmitters means improved recep- 

tion for set owners. A single antenna ori- 
ented in one direction covers all broadcasts. 

pery, precipitous roads. To eliminate 
this necessity, radio engineers and 
their families are now being housed 
right at the transmitter sites. It may 
be hard for Easterners to believe that 
Southern California can be the scene 
of devastating snowstorms but Mt. 
Wilson often receives as much as 30 
inches of snow in a single storm. The 
TV people learned their lesson last 
winter when they didn't have engi- 
neers on duty 24 hours a day. A heavy 
storm hit the area, the snow piled up 
to over three feet, lightning struck and 
blew out the power system, and the 

engineers were snowbound at the bot- 
tom of the mountain! Video screens 
and FM sets in hundreds of homes 
were blank while engineers were 
scrambling peakward with dogsleds, 
snowshoes, and skis. That situation 
won't arise again. Engineers now live 
right at the transmitters 24 hours a 
day. 

Thus a new and specialized "city" 
is growing up, 6000 feet above sea 
level and within easy driving distance 
of Los Angeles and its tremendous 
television market potential. 

30 

' Part of the telephone com- 
pany's relay setup for mobile radio- 
phone service. Messages are re- 
layed from Griffith Park Hills to Mt. 
Wilson, thence to Mt. San Jacinto. 

Two of the antennas on Mt. Wil- 
tson. TV unit (left) and FM tow- 
er (right) are each 199 feet high. 

4 
KNBH, NBC's Hollywood outlet shown 

I during construction at Mt. Wilson. This 
$150.000 station is now on the air daily. 

OIL Wilson's "younger set," children of 
resident radio engineers, pose beneath 

KTLA's giant parabolic TV receiving horns. 

A close -up view of Mt. Wilson's "TV 
City" showing the seven TV and FM towers 
already installed. This number will even- 
tually reach 27 when all of the stations li- 
censed by the FCC for this area go on the air. 
Television stations KTTV, KNBH, KECA -TV, 
KFI -TV, KTLA, and KLAC are now transmit 
fing regularly from Mt. Wilson. KTSL, which 
is now transmitting from Hollywood, will 
soon have facilities at Mt. Wilson location. 
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Mac's RAI IO 

SERVICE SHOP 

1HE icy February wind carried 
little invitation to loiter in the 

- - great out -of- doors; and Mac, back 
from lunch, stepped right briskly 
through the door of his radio service 
shop. He was greeted by Miss Per- 
kins, the office girl, with an admonish- 
ing finger raised to her lips in what 
was definitely a "shushing" gesture. 
With the other hand she pointed dra- 
matically to a crudely scrawled pla- 
card fastened with Scotch Tape to the 
closed door of the service department. 
It read: 

QUIET! 
INVENTOR AT WORK! 

Wondering what devilment his red- 
headed apprentice was up to now, Mac 
tiptoed across the room and sound- 
lessly inched the door open. There 
at the bench sat Barney, his elbows 
planted on each side of a diagram -cov- 
ered sheet of paper in front of him. 
Both of his bony hands were tightly 
clenching handfuls of his sorrel thatch, 
and his freckled face was screwed up 
in a look of agonized concentration. 
Upside down on the bench at his left 
was the chassis of the tube checker 
which had been removed from its case. 

"I hate to disturb you, Mr. Inven- 
tor," Mac said softly; "but why is the 
tube checker lying there with its in- 
ner workings so immodestly exposed 
to the vulgar public gaze ? Something 
the matter with it 

Barney slowly turned around to con- 
front Mac with the glazed eyes of a 
sleepwalker. "Oh no," he said dream- 
ily; "I was just looking to see- Say!" 
he suddenly exploded as his eyes fo- 
cussed on Mac's face, "I've got it! I've 
got it!" 

"Yes, I rather suspected all along 
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BARNEY TURNS INVENTOR 

that you had it," Mac said soothingly; 
"but we will keep it a secret between 
just us two. No one else need ever 
know. Most of the time you act per- 
fectly normal -" 

"I mean I have just discovered a 
marvelous invention," Barney inter- 
rupted impatiently. 

"A plastic coating on an all -day 
sucker to make it last two whole days, 
perhaps ?" Mac hazarded. 

Before replying Barney carefully 
shut the door of the service room and 
thrust a twisted bit of paper into the 
keyhole. Then he approached Mac and 
triumphantly announced in a hoarse 
conspiratorial whisper that could be 
heard out in the street : "A self- service 
tube checker!" 

"Oh no! Not that!" Mac cried in 
quick alarm. "We have enough trou- 
ble now patching up the sets that cus- 
tomers have tried to fix themselves 
without being forced to stand here 
helplessly and watch them burn out 
their own tubes." 

"But that is just the point. My tube 
checker is foolproof." 

"Even against the cute helpless lit- 
tle woman who simply can't under- 
stand why she can't get John's Other 
Wife when the bandswitch is in the 
short -wave position ?" Mac challenged. 

"Even against her," Barney boasted. 
"This checker has no switches to throw, 
no dials to turn. All you do is take 

Fig. 1. 

a stiff cardboard card that has the 
number of the tube you want to test 
printed on it in big letters and push 
that card into a slot in the checker. 
When the card is pushed clear in, a 
pilot lamp lights up behind the right 
socket. You simply put the tube into 
that socket and watch the meter hand 
to see if the tube is `good," 'bad,' or 
'doubtful.' " 

"Sounds wonderful -too wonderful," 
Mac said skeptically. "How does it 
work, with atomic power ?" 

"Nope; the secret of the whole thing 
lies in several little holes punched in 
exactly the right places in the card. 
When this card is pushed home in the 
slot, several rows of spring -actuated 
'fingers' rest against it. The holes in 
the card allow the rounded ends of cer- 
tain of these fingers to drop into them. 
The movement of these fingers opens 
or closes contacts that do the same 
things you do on an ordinary checker 
by throwing switches and twisting 
knobs." 

"Hm -m -m," Mac hm- m -m -ed, begin- 
ning to show some genuine interest. 
"How are you going to replace the 
variable resistors ?" 

"By using a multi -tapped resistor 
with the taps being connected to one 
row of the fingers," Barney answered 
promptly. 

"But the wrong fingers will be drop- 
ping into the holes as the card is slid 
in or pulled out. Won't that cause 
trouble ?" 

"No, because only the very last thir- 
ty- second of an inch of travel of the 
inserted card turns the checker on. The 
instant you start to pull the card out 
the instrument is automatically turned 
off. 

"Just think of the advantages!" Bar- 
ney rushed on. "When the customer 
can test his own tubes, he will feel 
confident he is getting an honest check. 
You get his business without having to 
lose time checking his tubes. Keeping 
the checker up to date is as easy as 
pie. When a new tube comes out, all 
you need is a new card. The checker 
will be fine insurance against the mis- 
takes that even servicemen make now 
and then in operating tube testers. 
Think what a boon it will be to busy 
clerks in radio stores. Why it will -" 

"Whoa there, Nelly! Slow down!" 
Mac commanded. Then he went on 
more gently: "Red, it could easily be 
that you have yourself a good idea 
there; but before you get too excited, 
try sleeping on it. Wait and see how 
it looks in the morning. Then, if it 
still looks good, go ahead. I'll help you 
all I can. But what ever started you on 
this inventing binge in the first 
place ?" 

"You know old man Porter, the re- 
tired railroader who lives on Bethel 
Street ?" 

"You mean old 'Packrat' Porter who 
boasts that he never throws anything 
away ?" 

"The same! Well, he brought down 
a market -basket full of old tubes for 
me to test right after you left. There 

(Continued on page 105) 
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CUSTOM VIllEO 

Has Bnilt -In 
BOOSTER 

Details covering an interesting 

new high -performance set which 

features adjustable sensitivity. 

By 

CLARK E. JACKSON 

THE trend in current television 
receiver design has been predom- 
inantly along the lines of stream- 

lining in order to reduce the number 
of tubes in the receiver, a skimping 
and saving of component parts, reduc- 
tion in chassis size and any other short 
cuts that would reduce manufacturing 
costs. As a result, the average pur- 
chaser of a television set is able to en- 
joy video programs at far less cost 
than a year or two back. However, 
there remains a very lush market for 
the aggressive television technician 
and dealer who gives equal attention 
to those who can afford and do demand 
something better than run -of- the -mill 
television. One answer to this demand 
can be found in a television chassis in- 
corporating many features not found 
in conventional sets and designed es- 
pecially for the discriminating cus- 
tomer. 

By using finest quality components 
and by utilizing time -tested and proven 
circuits, in addition to many other 
special features, this set is ideally 
suited to custom installation and for 
use in fringe areas, due to its extreme 
sensitivity. 

As a matter of fact the sensitivity 
of the set compares favorably with 
most television receivers that use sep- 
arate high gain boosters, but instead 
of requiring two separate units the 
sensitivity is already incorporated 
within the circuitry of this new tuner. 

Excellent reception is had even up to 
125 miles from television transmitters. 
The circuit incorporates a remarkable 
February, 1950 

Over -all view of Radio 
Craftsmen's RC -100 TV 
custom receiver unit. 

new automatic gain control that oper- 
ates instantaneously and eliminates all 
noticeable flutter caused by airplanes 
moving as fast as 300 miles per hour. 
It also is capable of eliminating dis- 
turbances, such as those resulting 
from wind -blown outdoor antenna 
systems and transmission lines, or 
from persons moving near indoor an- 
tennas. 

Reference to the diagram discloses 
the extent to which the design has 
gone. Perfect interlacing and excep- 
tionally s h a r p images (extremely 
important for the excellent picture 
obtainable on large kinescopes) is ob- 
tainable under all conditions of noise 
by an automatic phase control of both 
the vertical and horizontal synchron- 
ization. Vertical retrace lines are au- 
tomatically removed by a special 
erase circuit, which operates even in 
the absence of a video signal. 

The original design employed four 
6AG5 video i.f. amplifier tubes. The 
new circuit employs the specially de- 
signed 6CB6 tube. This results in even 
better performance than was possible 
with the 6AG5's. 

The exceptional ability to provide 
perfect interlacing is perhaps the most 
salient feature of this circuit. It means 
that pictures can be seen with clarity 
from any usable distance. It is not 
necessary to employ the old formula 
which requires the viewer to sit at a 
certain distance from the picture tube 
face. Perfect interlacing is the an- 
swer to flexible viewing distances. 

A total of 25 usable tubes, plus 4 
rectifiers are utilized in this circuit. 
A 6AG5 r.f. amplifier, 6J6 r.f. oscil- 
lator and mixer, four 6AG5 video i.f. 
amplifiers, 6AL5 video detector and 
d.c. restorer, 6AU6 video amplifier, 

6AR5 amplifier, three 6AU6 sound i.f. 
amplifiers and limiters, 6AL5 FM dis- 
criminators, 12AU7 audio output, 
6AU6 keyed a.g.c., 12AU7 sync clipper 
and separator, 6AL5 vertical sync 
discriminator, 12AU7 vertical control 
and blocking oscillator, 6AQ5 vertical 
output, 6AL5 horizontal sync discrim- 
inator, 6AH6 horizontal automatic 
phase control, 6AR5 horizontal oscil- 
lator, 12AU7 horizontal discharge and 
vertical phase inverter, 6BG6G hori- 
zontal output, 1B3GT high voltage 
rectifier, 6W4GT horizontal damper, 
and in addition, three selenium recti- 
fiers and the picture tube. Any of the 
conventional 16" tubes may be used, 
16AP4 through 16GP4. 

A cathode follower audio output of 
500 ohms impedance permits connec- 
tion to any remote system. This con- 
solidation with existing audio equip- 
ment eliminates wasted expense of 
minimum performance systems, cur- 
rently included in many TV sets. (See 
editorial, January 1950 RADIO & TELE- 
VISION NEWS.) Separate sound i.f. 
incorporates a double limiter and Fos- 
ter -Seely discriminator for outstand- 
ing audio fidelity. 

Experience has shown a definite 
need for separate audio systems in 
custom installations. In fact they are 
usually preferred by the customer. 
The selected output of 500 ohms per- 
mits accurate impedance matching to 
practically any high fidelity amplifier, 
having an input impedance of 500 
ohms or more. 

Of particular interest, as will be 
noted by examining the photos, is the 
unique turret tuner design. Small 
cartridges, each containing essential 
coils, are easily slipped in and out of 
the turret. The tuner coil cartridges 

51 

www.americanradiohistory.com

www.americanradiohistory.com


S9v9 5799 SV9 SIM S199 9M9 99 90M entl21 (IM21 

IN /111 IMINIEMONEI 
T T T T T T T 

9M19 

G9ó9 _L 9000f 

041)000 

1 

S 
+ 

. -= 
OQQgG 

Woo I 

a .3 

-Ih-----lu 

0000Ç, 

F. 

T 
+ y I 

a - 

- 1 
52 RADIO Sr TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


furnished for 12 channels can be inter- 
changed in any desired sequence for 
easier front panel selection, as well as 
being readily replaceable with u.h.f, 
cartridges when these channels are 
made available for television. 

The set is capable of being tuned 
to receive all FM frequencies between 
88 and 108 mc. by simply tuning the 
slugs which are a part of each car- 
tridge. Full FM coverage is there- 
fore possible and the technician should 
query his customer as to his interest 
in this feature. 

Controls on the receiver are simpli- 
fied and include only those which are 
essential to normal operation. They 
are : Off -On -Sound Volume, Contrast, 
Fine Tuning, 12 Channel Selector. 
Secondary controls are mounted con- 
veniently for easy adjustment on the 
front apron of the chassis. They in- 
clude horizontal hold, vertical hold, 
vertical linearity, focus, brilliance and 
vertical size. 

The sensitivity of the video channel 
(measured on channel 6) is 25 micro- 
volts or less for 1 volt at the detector. 
The noise figure is minus 12 db. 

A new development, which adds a 
10 db. video boost by shifting the po- 
sition of the control knob, equals or 
betters the performance of external 
boosters. It does not in any way dis- 
turb audio reception. 

The input circuit employs a 300 ohm 
balanced primary. Separately matched 
transformers for each channel are pro- 
vided. This provides maximum trans- 
fer of voltage from the antenna sys- 
tem. The video i.f. is 26.1 mc. while 
the audio is 21.6 mc. The bandwidth 
of the video is 4 mc. and the audio 250 
kc. Three volts of audio output are 
available at 500 ohms covering the 
range of 20- 20,000 cycles per second, 
at less than 1% distortion. Power 
supplies provide 150 volts at 180 ma., 
350 volts at 140 ma. and 13 kilovolts 
and 500 volts horizontal kickback. 

As mentioned previously, the circuit 
is capable of extreme sensitivity and 
therefore ideally suited for fringe lo- 
cations. This is made possible by five 
separate r.f. coils, including the in- 
dividually matched 300 ohm input 
transformers for each of the 12 chan- 
nels. Tracing the circuit shows that 
this is followed by six amplifying 
stages, to provide full four megacycle 
bandwidth, with negligible phase dis- 
tortion. Phase controlled synchroni- 
zation systems, unaffected by noise, 
control both the horizontal and verti- 
cal sweeps. Since the receiver is com- 
pletely under the control of the in- 
stantaneous automatic gain control, 
itself immune to noise, further im- 
provement is obtained in the syn- 
chronization because these circuits are 
always working at maximum effi- 
ciency. 

The circuit, with simple additions, 
will handle the new 19" tubes. 

One of the most unique features of 
the assembly is a remote tube mount- 
ing. The picture tube mount has been 
especially designed to make the pic- 
ture tube assembly removable from 
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Top view of the RC -100 television chassis with the cathode -ray tube removed. 

the receiver chassis for remote mount- 
ing. This is a particular advantage 
in custom installation. Five mounting 
screws hold the mount to the chassis. 
All connections to the picture tube are 
provided with plugs, so that extension 
cables can be made of the desired 
length and inserted in the appropriate 
sockets. Particular care should be 
taken with the high voltage extension. 
Use high tension wire capable of with- 
standing up to 15 kilovolts. The lim- 
iting factor in determining how far 
the tube can be removed from the 
chassis is the shunting capacity offered 
by the picture tube grid (green) lead. 
This lead should be run isolated from 
the cables and chassis and in general 

6 to 8 feet will be found to be the max- 
imum length permissible before high - 
frequency smearing results. 

To achieve the very low heat dis- 
sipation necessary for mounting in 
confined areas, (wall installations, for 
example) a new selenium rectifier 
bridge circuit was developed. It per- 
mits the unusually low power con- 
sumption of 175 watts. 

Many articles devoted to custom in- 
stallation of television, radio, and 
audio have been published. The in- 
troduction of this new Radio Crafts- 
men RC -100 television receiver is cer- 
tainly a step forward in the search for 
perfect television reception for a dis- 
criminating clientele. 30 

Under -chassis view of receiver. Either a 16 or 19 inch kinescope may be used. 
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By 
MAXIME G. KAUFMAN, W3OXT 

EI, ;TRONI JALLY 

CONT11OLL 1) 

D.C. LOAD 

Panel view of home -built 
unit. Meters indicate both 
voltage across and the 
current through the load. 

CURRENT VOLTAGE 
(ma.) 100 v. 200 v. 300 v. 400 v. 500 v. 

Resistance in ohms 

50 2000 4000 6000 8000 10000 

100 1000 2000 3000 4000 5000 

200 500 1000 1500 2000 2500 

300 333 666 1000 1333 1666 

400 150 500 750 1000 1250 

500 200 
I 

400 600 800 1000 

Table 1. Equivalent resistance chart. 

A d.c. 50 -watt resistor for direct 
current applications. Ideal for 
checking power supplies and the like. 

OFTEN times a good high watt- 
age resistive load is needed 
around the work shop. The 

stocking of various values of these 
components would obviously be costly. 
Now the electronic d.c. load to be de- 
scribed will take care of this problem 
very nicely. Some of its applications 
are as follows : 

a. To check the regulation of power 
supplies. 

b. To determine the approximate 
value of a bleeder resistance. 

As an example of its use, let us say 
that we wish to determine the resul- 
tant voltage of our power supply when 
it is delivering 120 ma. to a load. The 
value of resistance needed across the 
power supply becomes awkward to 
calculate, since we do not know what 
the final loaded down voltage will be. 
The usual procedure at this point is by 
guess and by golly; however, if we 
have the d.c. electronic load on hand, 

(A) 

SiLe 
igh LUNA 

(c) 

(6) 

R`},:;}- 

Fig. 1. (A) Basic diagram. (B) A full - 
wave rectifier was added to elim- 
inate bias cell. (C) Two 6AS7 tubes 
in parallel are used to increase 
power dissipation capabilities. 
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the answer is simple. Merely connect 
its terminals to the power supply, turn 
the control clockwise to 120 ma., read 
the voltage and presto. 

Reference to Fig. lA readily shows 
the basic principle used in this elec- 
tronic d.c. load. The bias control volt- 
age varies the effective plate -to -cath- 
ode resistance of the tube, thus making 
it possible to vary the load presented 
to the voltage input. 

In order to eliminate the bias bat- 
tery, a full wave rectifier was incor- 
porated as shown in Fig. 1B. To in- 
crease the power dissipation capabili- 
ties, four triode sections were paral- 
leled as shown in Fig. 1C. Two 6AS7 
tubes were used in this case; however, 
other types such as the 6L6G, 6Y6G, 
or the 829B would do as well. This 
circuit will handle a conservative 50 
watts of dissipation. 

Fig. 2 is the final schematic dia- 
gram with its associated parts list. The 
additional filament transformer was 
needed to handle the current since 
the winding on the power transformer 
used was not quite heavy enough. The 
completed electronic power load is 
shown in the photographs. The chassis 
is a standard 7 "x11 "x2" box. On the 
left of the front panel is a 0 -500 'volt 
meter and on the right is a 0 -500 ma. 
meter. In the center are the pilot 
light, toggle switch for the bias supply 
and tube filaments, along with the 
power control knob. The placement 
of components and the wiring is not 
critical. The rear view shows the line 
fuse, line receptacle, and the floating 
input terminals. This floating feature 
allows the unit to be used with either 
a positive or negative voltage source. 
It may be found more convenient to 
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locate this terminal block on the front 
panel. 

To stay within the safe power rating 
of the unit, reference should be made 
to Fig. 4 which shows the maximum 
amount of current that can be drawn 
at any given input voltage to the unit. 
This curve can be reproduced and se- 
cured to the front panel for ready 
reference. Temporary overloads can 
be tolerated if not left on for pro- 
longed periods. Some drift in current 
will be noted as the 6AS7 plates heat 
up. 

To save time in calculation, Fig. 3 
is handy in that it shows the equiva- 
lent resistance of the power unit ver- 
sus the current being drawn. Current 
values in the area below the dashed 
curve designate the region of rated 
power of the tubes and can be used as 
a precautionary boundary when taking 
readings. 

Applications 

Checking regulated voltage power 
supplies becomes a pleasure rather 
than a task with the electronic load. 
In fact, the unit was designed for just 
that purpose. Such questions as how 
much current can be drawn from the 
regulated power supply and still have 
it hold its output voltage; and, what 
is the effect of a sudden change in the 
load on the supply voltage; can readi- 
ly be determined. First, connect the 
power supply under test to the elec- 
tronic load and note the voltage read- 
ing on the front panel meter. Then 
slowly increase the current through 
the electronic load with the bias con- 
trol until the voltmeter gives a slight 
kick. The value of current, as read 
on the corresponding milliammeter, in- 
dicates the maximum current obtain- 
able under regulating action. 

Now to obtain an approximation of 
the effect of a transient load on the 
regulated power supply under observa- 
tion, back down the control bias to 
about one -half of the maximum cur- 
rent just found in the above test on 
regulation. While watching the volt- 
meter, twist the control knob left and 

Ti 

T2 

I 

I 

Ì 

vl 

RI R4,V57© - R2 

+ 

VOLTS ' 3 
O INPUT 

V2 

PLI CURRENT 
. V3 

R1 -3700 ohm, 1 w. res. 
R2 -9000 ohm, 1 w. res. 
R3- 100,000 ohm pot. 
Ri, R;, R6, R7-250 ohm, 1/2 w. res. 
C1 -40 Itfd. 450 v. elect. cond. (dual 20 pfd. in 

parallel) 
S5-S.p.s.t. toggle sw. 
PI,-Panel light, 6.3 v. 

Ti -Power transformer, 315 -0 -315 v. @ 50 
ma.; 5 v. @ 3 amps.; 6.3 v. @ 3.5 amps. 

T9-Filament transformer, 6.3 v. @ 3 amps. M7-0 -500 v. d.c. meter 
M2-0 -500 ma. d.c. meter 
V0-5X4 rectifier tube 
V2, V8-6AS7 tubes 
F7.-3 a. line fuse 

50 

40 

30 

z 

rc 20 
<U 

100 

Fig. 2. Complete schematic diagram of electronically controlled d.c. load. 

\ 

NOTE: 
DO NOT OPERATE UNIT 

CONTI NU05LY IN REGION 
ABOVE DOTTED LINE 

Iìt l `NI 
500 V. 

IK 2K 3K 
RESISTANCE IN OHMS 

4K 5K 

Fig. 3. Equivalent resistance value of load 
with given voltage and current readings. 

right rapidly. No change on the volt- 
meter indicates a favorable reaction 
on the part of the power supply. 

For determining bleeder resistance 
values, connect the electronic load into 
the circuit as the unknown resistance 
and adjust the control knob until the 

500 

400 

J 300 o 
> 

200 

100 
100 200 300 400 

CURRENT IN MA. 
500 

Fig. 4. Maximum current for any given volt- 
age. Continuous overload is not advisable. 

required voltage is present on the volt- 
meter. Fig. 3 can then be used to find 
the resistance value needed and also 
the wattage requirement. Some spot 
equivalent resistances can be set up 
with the aid of the chart in Table 1. 

30 

Two views of completed test unit. Note particularly the neatness of all wiring and careful positioning of all components. 
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Com-piled by KENNETH R. BOORD 

'T IS a pleasure this month to dedi- 
cate the ISW DEPARTMENT to 

- - the Forces Broadcasting Service, 
Middle East. Our thanks for this ma- 
terial go to Leslie Knight, who is in 
charge of the station at HQ Forces 
Broadcasting Unit, MELF, Malta Gar- 
rison. 

Mr. Knight informs me that the sta- 
tion is "still testing at the moment, 
and the object of these transmissions 
is to cover North Africa. The ulti- 
mate set -up in Malta will be three 
71/2 kw: transmitters -one for North 
Africa, one for Egypt and Cyprus, and 
one for Southern Europe. 

"Our tests, as far as the coverage 
of North Africa is concerned, have not 
been as satisfactory as they might be. 
However, the Senior Technical Offi- 
cer, Maurice Taylor, is ironing out the 
troubles. 

"For this coverage we are using 
4.782 and 7.270 on this schedule : 2330- 
0130, 4.782; 0430 -1015, 7.270; 1200 -1700, 
4.782. We shall, of course, be using 
other frequencies for the other shoots, 
but these have not yet been decided." 
(Note: More recently I have noted the 
Forces Broadcasting Service, Middle 
East, on 11.782 at 0100 with BBC news 
relay. I suggest that DX -ers who fail 
to find the station on the frequencies 
listed by Mr. Knight try 11.782, 6.140, 
or 4.965, which are other channels 
tested. -KRB) 

It is recalled that the FBS brought 
many an hour's radio enjoyment in 
the days of World War II to members 
of the three British Services. Here 

is the story of the development of 
FBS as related by Mr. Knight: 

During the part of the War when 
servicemen were scattered in places 
outside the range of the BBC's do- 
mestic service, it was found that al- 
though the Overseas Short -Wave Serv- 
ice was good, it could not cope with 
the entertainment and educational 
needs of the serviceman. Items such 

COMING NEXT MONTH 

"Around the Clock" 
A table of English newscasts from short- 

wave stations throughout the world. 

as local sports, local personalities, 
"What's On" features, and most im- 
portant, request programs, were not 
being covered. And so it was from 
the consciousness of the serviceman's 
need that the FBS was inaugurated. 

The very name itself is indicative of 
the thought that was behind it for, in 
weighing it up in the joint planning 
stage, it was realized that irrespective 
of who provided the required service, 
the result itself could be heard by 
everyone who cared to listen -soldiers, 
sailors, airmen, or civilians. 

Under such conditions, it was con- 
sidered wasteful for each service to 
provide its own organization. The Brit- 
ish Army afforded the largest poten- 
tial audience and so was made respon- 
sible for the organization, with the 
understanding that the other services 

This is one of the transmitters of "Radio New Zealand" at Titahi Bay, near Wellington. 
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would undertake their share of the 
task. 

Organization and maintenance of 
FBS was entrusted to the Army Wel- 
fare Service and a special place was 
found for broadcasting activities with- 
in the Army framework; the RAF 
made itself responsible for 25 per- 
cent of the manpower required. As 
far as the Middle East was concerned, 
this activity was started in a tenta- 
tive way. A Middle East Broadcast- 
ing Unit was formed and time was 
borrowed from the existing civilian 
or government broadcasting organiza- 
tions that were in range of the troops. 
The headquarters of the Unit was 
based in Cairo, Egypt, under the com- 
mand of Peter Hadden, who is remem- 
bered for his famous BBC series on 
"Cairo Calling." 

The "Forces Hour" was radiated 
from the Egyptian State Broadcasting 
Station in Cairo, the Palestine Broad- 
casting Service, Radio Lebanon, and 
later from Radio Baghdad. 

About this time, E.N.S.A. inaugu- 
rated a special transcription service 
for use by these networks. These pro- 
grams featured the most popular art- 
ists of the day. 

The air time at the Service's dispos- 
al proved inadequate and soon plans 
were made for the installation of the 
Forces' own radio stations. The RAF 
helped a great deal by supplying low - 
powered transmitters. The first full - 
time Forces Broadcasting Station went 
on the air at Gaza, Palestine, followed 
by a second station in Beirut, Leba- 
non. Site for the Gaza station proved 
unsatisfactory and the transmitters 
and equipment were eventually moved 
to Jerusalem. About this time, an 
Army Signals Station, . in Cairo, be- 
gan broadcasting test transmissions as 
JCJC. Some time later, the Service 
took over the operation of JCJC and 
the station became known as the 
Forces Program from Cairo. 

Due to the low power of these trans- 
mitters, a second station was neces- 
sary for troops in the Suez Canal 
Zone. So an installation was made at 
Kabrit. An urgent demand came from 

(Continued on page 90) 

(Note: Unless otherwise indicated, all time is 
expressed in American EST; add 5 hours for 
GCT. "News" refers to newscasts in the English 
language. In order to avoid confusion, the 24 
hour clock 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. 
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3 -TUBE AMPLIFIER For Variable 

Reluctance Pickup 
By EDWIN W. HILL 

Chief Eng., Station WDHL 

Features adjustable tone 

and good fidelity at room 

compensation 

level volume. 

Designed for either crustal or VR pickup. 

SMALL, three -tube a.c. -d.c. audio 
amplifiers are, generally speak- 
ing, not very novel or new pieces 

of apparatus. However, here is a com- 
pact amplifier which differs from the 
usual run in that it uses only the three 
conventional tubes in a circuit not 
much more elaborate than the sim- 
plest and yet is suitable for use with 
a variable reluctance pickup without 
any further preamplification or out- 
board units of any kind. It can also 
be used with a crystal pickup, without 
modification, and it features adjust- 
able equalization and good fidelity at 
adequate room -level volume. 

This amplifier came into being as 
the result of a search for an inexpen- 
sive unit for reproduction of electrical 
transcriptions and records for audi- 
tion and demonstration purposes. 
Since the playback outfit was intended 
to be carried by radio time salesmen 
to possible clients or sponsors, any 
saving in weight and space require- 
ments was advantageous. 

After considerable calculation and 
experimentation, a circuit was de- 
signed and constructed that met re- 
quirements in every respect. Besides 
being very satisfactory for its orig- 
inally intended purpose, this amplifier 
can be used in the home record player, 
where only moderate audio power is 
desired, and it certainly brings down 
the cost of variable reluctance repro- 
duction to a point where it compares 
favorably with that of the ordinary 
crystal pickup. 

Only three tubes are used. One half 
of a 12SL7GT functions as a high gain 
first audio amplifier in cascade with 
the other half which works as a sec- 
ond audio amplifier, the output of 
which drives a 35L6GT power output 
tube. The rectifier is a 35Z5GT. 

Construction of the amplifier is sim- 
ple. A piece of aluminum, 51/2 inches 
by 8 inches, was cut from a used ace- 
tate- coated transcription disc and 
folded 3 inches from one long edge to 
form a right -angle chassis. Steel, or 
other metal, could be used equally as 
well, but the aluminum from the 
February, 1950 

Over -all view of amplifier. 
Chassis is made from an ace- 
tate- coated transcription disc. 

transcription disc has the advantage 
that, if care is taken not to mar it 
during working, the acetate coating 
makes a smooth, glossy and very at- 
tractive "ready- made" paint job for 
the completed chassis. 

All of the parts fit into their places 
without undue crowding and no spe- 
cial shielding or wiring precautions 
are necessary, other than those which 
go to make up good construction prac- 
tice, such as making all the grid con- 

nections as short as possible and keep- 
ing a.c. wiring away from the input 
circuit. The under -chassis layout is 
shown in the photograph on page 122. 

The circuit is a straightforward 
one and, except for certain novel fea- 
tures like the combination VR- crystal 
input and the adjustable equalization, 
does not need a great deal of explana- 
tion. The input to the amplifier con- 
sists of a voltage divider. The lower 

(Continued on page 122) 

Diagram of the three -tube amplifier for crystal or variable reluctance pickups. 
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R1 -Z megohm, 1/2 W. res. 
R2, R5, R11- 20,000 ohm, 1 w. res. 
R3, R8- 15,000 ohm, Z w. res. 
R4, R9- 500,000 ohm, 1 w. res. 
R0- 250,000 ohm equalizer pot., linear taper 
R7-2.5 megohm, 1/2 w. res. 
R10 -1 megohm vol. cont. fN sw. 
R13 -175 ohm, 1 w. res. 
Rv3 -220 ohm, 20 w. res. or 220 ohm line cord 

res. (see text) 
R,4 -10 ohm, Z w. res. 
C1 -100 µ sfd. mica cond. 
C2, C9, C12 -25 pfd., 50 v. elec. cond. 

T 

Cs, C19 -.05 pfd., 400 v. cond. 
C5 -.03 Add., 400 V. cond. 
C5, C11, Cu, C15-20 pfd., 150 r. eke. cond. 
Cs, Cs -.01 tJd., 400 v. cond. 
C.-.002 pfd., 400 v. cond. 
C53 -.02 µfd., 600 v. cond. 
CH, -50 ma. filter choke T,- Output trans., 35L6 to v.e. 

ohms) Si S.ps.t. sw. (on R10) 
V1-12SL7GT tube 
V1- 35L6GT tube 
V3- 35Z5GT tube 

(load res. 2500 
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To BEAM ANTENNAS 
i 

By 
Major CHARLES E. SPITZ, W7JHS 

Obtain optimum performance over the entire band 
by tuning your beam to frequency from the ground. 

F \ HE amateur who erects a beam 
antenna is usually prepared for 

- - a lot of cut and try, and it takes 
it. Perhaps he copies or buys a com- 
mercial beam. The service technician 
buys a commercial beam for that FM 
or TV installation simply because he 
doesn't have time to fuss with it. The 
purpose of this article is not to deride 
the manufactured products. There are 
good assemblies available, but to il- 
lustrate the difficult nature of beam 
antenna installations and the fact 
that the process of tuning can be 

Fig. 1. "Lazy H" antenna -feedlines go to X. 

readily solved by the use of a simple 
method. 

After experimenting for some time 
with the described system, the author 
has achieved results that more than 
came up to expectations, and possi- 
bilities seem to be unlimited. 

Consider first a simple dipole and 
reflector. The radiator is usually cut 
for frequency and left at that length. 
Not so the reflector, however, as con- 
siderable adjusting must be done for 
either maximum forward gain, or 
front -to -back ratio at a particular 
frequency. Many surplus telephones 
have been pressed into service as a 
necessary aid. 

It's a two -man job to adjust a re- 
ceiving beam, and a three -man job for 
transmitting- someone has to carry 
the field- strength meter! If the an- 
tenna is out of reach when finally in- 
stalled, as many are, a derrick is a 
mighty handy accessory. Most people 
tune on the ground and then just hope 
it stays that way when the antenna 
gets into position. 

Look at Fig. 2. The classical method 
of adjustment is to slide small tubing 
ends into a larger diameter main 
piece, as in A. In B, tuning is accom- 
plished by a small stub of a few inches 
and is the usual method for wire. It 
will be seen that the method in C is 
essentially that of B, in that the stub 

Fig. 2. (A) and (B) are conventional beams. Tuning method described is shown in (C). 
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L can be tuned remotely (in effect:) if 
the reflector feedline is tuned from a 
position any number of half -waves 
longer. 

Tuning a reflector with this system 
of parasitic excitation means there 
are standing waves on the reflector 
feedline; however, several experimen- 
tal feedline lengths of fifty feet and 
beyond did not indicate excessive 
losses by virtue of increased lengths. 

The antenna used in the tests, the 
results of which are shown in the 
graphs, consists of a radiator com- 
posed of four half -waves in- phase, two 
elements stacked above two, and is 
popularly known as the "Lazy H." A 
similar curtain was placed one quar- 
ter -wave behind. It will be noted that 
the feedlines between the upper and 
lower elements are not transposed, 
being phased by center feeding, and 
present a load impedance of about: 70 
ohms. The resultant broadband char- 
acteristic is easily seen in the graphs. 
For those who may be unfamiliar with 
the antenna, it is shown in Fig. 1. 

Another advantage of remote re- 
flector tuning is the fact that it may 
be tuned to any frequency, within rea- 
sonable limits, by simply turning a 
condenser dial at the equipment. This 
should be a major aid to the e.c.o. en- 
thusiast, as well as valuable in con- 
junction with FM or TV channel se- 
lection. 

Feedlines used in the tests were 
RG -11 /U and RG -8 /U coaxial cable 
with little differences noted. A field - 
strength meter and a folded dipole 
were set up 300 feet from the antenna, 
and with a remote meter at the oper- 
ating position and the reflector tuned 
for maximum forward signal, the me- 
ter was set so that zero on the graph 
indicated a maximum signal with 100 
watts of r.f. power. A Model MM2 
"Micromatch" was used to monitor 
power level and to keep a check on 
standing -wave ratios. A condenser 
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dial reading of 100 indicated 570 µµfd. 
(two sections of 285 in parallel) and 
zero for minimum capacity. 

The graphs A, B, and C of Fig. 4 
illustrate the field -strength and front - 
to -back ratios at all positions of con- 
denser tuning at the frequencies of 
28.5, 29 and 29.5 megacycles with a 
55 -foot coaxial feedline from the re- 
flector. Accurate measurements were 
not possible beyond -26 db., and the 
-30 db. measurements were filled in 
by over- the -air reports. 

Fig. 3 shows an example of the util- 
ity of reflector tuning. A check was 
made for the point of maximum front - 
to -back ratio every 100 kc. from 29.7 
to 28.4 mc., and with the aid of the 
graph, tuning could be set at any time 
at the best position for the operating 
frequency in use. 

As may be surmised, tuning the re- 
flector affects the'standing -wave ratio 
of the radiator feedline by changing 
the antenna impedance, and the effect 
is noted in Table 1; however, readings 
of forward gain indicated little field - 
strength loss for ratio orders of 2 to 1. 

Coverages of the frequencies 27,150 
to 28,500 kc. was accomplished by use 
of a fifty -foot feedline. Actually a 
fifty -foot feedline is used with a five - 
foot extension plugged in for the 28.4 
to 29.7 mc. range, since it was felt 
that introducing such variables as 
tuned coils would unnecessarily com- 
plicate the system. 

You may note that all discussions 
have referred to field- strength read- 
ings and wonder about receiving capa- 
bilities. It was noted that receiving 
checks in the amateur band were dif- 
ficult to make due to fading, which 
would not occur in local FM or TV 
areas for such reception. An interest- 
ing application came to light, how- 
ever, when the author was requested 
by KZ5AZ, who was visiting, to hook 
up with a Canal Zone station, so that 
he could talk to his wife. The antenna 
was swung in that general direction 
on a crowded weekend. W6 and W7 
signals were pouring through by the 
hundreds, so as each signal was tuned 
in, the condenser was turned until the 
signal dipped or rose to indicate a 
southeastern signal. In that manner 
of DF -ing, five signals were quickly 
selected, three turning out to be 
Puerto Ricans, and two in the Canal 
Zone, one of which, KZ5CJ (a few 
houses from KZ5AZ's home QTH), was 
quickly raised and all in a matter of a 
few minutes! 

The coaxial feedline to the balanced 
antenna proved poor in receiving dis- 
crimination. However a two -wire co- 
axial cable such as RG -22/U should 
improve receiving performance con- 
siderably, and in some installations 
molded parallel lines, provided imped- 
ances are matched, might be suitable. 

The business of trimming the reflec- 
tor feedline for a desired frequency 
and band may bother you; however, it 
is suggested that whatever feedline 
length seems readily available be 
tried. If the results are not satisfac- 
tory, then the feedline may be added 
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DIAL 0 10 20 30 40 50 60 70 80 90 100 

SWR 1.3 1.25 1.1 1.02 1.09 1.1 1.11 1.15 1.15 1.17 1.17 

FS 2 2.5 .5 0 0 0 0 0 0 0 0 

FB 3.5 3 5 7 10.5 21.5 26.5 30 28 27.5 26 

Field Strength (FS) and Front Back (FB) are in Minus DB. 

Table 1. Performance characteristics of the antenna described, measured at 28.5 mc. 

to until the proper frequency is 
reached within tuning range. This is 
not so difficult as it might seem, as at 
high frequencies the transmission -line 
velocity factor is taken into account. 
With a factor of 0.66 for coaxial cable, 
on ten meters a half -wave becomes 
about ten feet, and any tuning range 
within that band could be covered 
within any portion of it as an added 
length. A larger tuning condenser 
than that used, in order to obtain a 
greater bandwidth, could not be em- 
ployed, as at maximum capacity the 
impedance becomes so low as to be 
the equivalent of a short circuit. Dou- 
ble the capacity was tried and was of 
no value, simply making tuning at 
minimum capacity critical. 

The value of reflector tuning may 
be questioned by some who wonder 
about the small forward gain changes 
indicated. It was mentioned that a 
broadband antenna was used in these 
checks which the curves bear out. A 
close spaced parasitic or Yagi an- 
tenna, being of a much higher Q 
should exhibit a distinct curve about 
the forward line. Where a broadband 
antenna is in use, tuning the reflector 
should be of value in reducing inter- 
ference, BCI, or TVI, and for all re- 
ception, short -wave, amateur, FM, and 
TV it should increase external sig- 
nal -to -noise ratios. 

Some thought was given to the use 
of a phasing section between two ele- 
ments or curtains of an array, and 
tests were made. The results were 
poor, however, since at the reflector 
the direct wave, when off frequency, 

28.4 

28.6 

Ù 28.8 

29.0 

W 29.2 

29.4 

29.6 

AL SETTING FOR PEAK. 
FRONT TO BACK RATIO 

10 20 30 40 50 60 70 80 90 100 
DIAL READING 

Fig. 3. Condenser settings for reflector tun- 
ing to give maximum front -to -back ratio. 

exhibited a phase difference to the ra- 
diated wave, and unless the spacing 
between the elements was also vari- 
able, the bandwidth would be limited. 
This effect would be aggravated by a 
low transmission line velocity factor. 

What about tuning all parasitic ele- 
ments, such as directors, etc. ? What 
about arrangements to steer radiation 
angles ? The author has given some 
thought to these problems and is con- 
ducting further experiments. The sky 
seems to be the limit in tuning para- 
sitic elements, and it surely seems 
that the manually -tuned beam is on 
the way out. 

Acknowledgement must be made 
here of the patience and valued as- 
sistance of Lynn Mutrix, W5OIX; Cap- 
tain Bascom E. Tillotson, W5PDW; 
Chief Warrant Officer Chester B. Har- 
mon, WOJG; Reynold B. Champagne, 
W4KQW; and the many others whose 
observations aided the work. 
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Fig. 4. Measurements of front -to -back 
ratio for three different frequencies, as 
the reflector tuning condenser is varied 
through its range. A tuned 55 foot co- 
axial feeder was used on the reflector 
for these tests. Due to limitations in the 
measuring equipment the performance 
figures below minus 26 db. were calcu- 
lated on the basis of over -the -air reports. 
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Build A Sweep Frequency 
AUDIO OSCILLATOR 

By GLEN SOUTHWORTH 

Save time -use a sweep frequency 

oscillator to test your amplifiers 

instead of point -by -point cheeks. 

r 1 H sweep frequency signal gen- 
erator is fast becoming an indis- 

- - pensable piece of test equipment 
for the alignment of FM and televi- 
sion receivers. When used in con- 
junction with an oscilloscope, this 
instrument is capable of giving a 
rapid and accurate analysis of the re- 
sponse curves of the receiver r.f. and 
i.f. circuits, saving much time over 
point -by -point checks with a manually 
operated signal generator. 

Lesser known than its r.f. counter- 
part is the audio frequency sweep gen- 
erator. Used in very much the same 
manner, it provides a means of rapidly 
showing the response curve of audio 
equipment on an oscilloscope screen. 
In practice a sweep varying from fifty 
cycles to above twenty thousand c.p.s. 
may be used to check deficiencies in 
high or low frequency response, the 
effects of tone controls, inductive cir- 
cuits, inverse feedback, or any other 
factor that may affect the frequency 
response of the unit under test. Par- 
ticularly useful in making response 
curves of electromechanical devices 
such as loudspeakers, microphones, 
phonograph pickups, and recording 
heads, the sweep frequency generator 
makes it possible to observe sharply 
peaked resonance points that might 
go unnoticed in a point -by -point fre- 
quency check. 

There are several methods of ap- 
proach to the problem of designing a 
satisfactory audio sweep frequency 
system. One commercial system uses 
a rotating disc upon which the vary- 
ing audio tones are drawn. A photo- 
cell and slit arrangement is used as a 
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Over -all view of the sweep frequency audio oscillator showing parts layout. 
The two r.f. oscillators are at opposite sides of the chassis. mixer in center. 

pickup to convert the varying light 
intensity into electrical energy. This 
piece of equipment has the advantages 
of stability and easy insertion of 
marker pulses but is usually limited 
to frequencies below ten thousand 
cycles, due to the electromechanical 
characteristics involved, and in addi- 
tion requires an accurately drawn tone 
wheel. 

A simple, easy -to- operate sweep 
generator may be built by the average 
constructor by using the beat fre- 
quency principle of generating an 
audio tone. This principle is used in-a 
number of commercial signal genera- 
tors and relies upon the fact that if 
two slightly varying radio frequencies 
are passed through a nonlinear detec- 
tor the output of the detector will con- 
tain a frequency component equal to 
the difference between the two orig- 
inal frequencies. As it is a fairly easy 
matter to frequency -modulate one of 
the radio frequency oscillators by 
about twenty or thirty kilocycles, the 
resultant beat note may be rapidly 
swept back and forth throughout the 
audio range. 

In the circuit illustrated, two 6J5 
tubes are used as r.f. generators, op- 
erating at approximately 250 kilo- 
cycles. A small variable condenser, 
capable of 360 degree rotation, is 
placed in the grid circuit of one of the 
oscillators and is driven at the rate of 
five to ten r.p.s. by a small, geared 
down, phonograph motor. A 6SA7 is 

used as a detector and the audio corn - 
ponent is recovered in the plate cir- 
cuit. 

The variable condenser used should 
be selected with special attention to 
the bearing fitting. A shaft which 
fits too loosely will cause erratic cov- 
erage, while too snug a fit may cause 
the condenser to "freeze." It would be 
desirable to use a condenser with ball 
bearings in this application. Occa- 
sionally such condensers may be found 
as surplus equipment. 

Although not a very complex cir- 
cuit, it is necessary to consider sev- 
eral factors in order to obtain 
good results. One of the most impor- 
tant of these is the tendency of the 
two r.f. oscillators to interact if any 
coupling exists between them. This 
results in distorted waveforms, espe- 
cially at low frequencies, and in ex- 
treme cases a sudden cessation of 
audio oscillations at a few hundred 
cycles. This is caused by one oscilla- 
tor "locking in" at the same frequency 
with the other. As a result, good 
shielding and adequate bypassing of 
stray r.f. is desirable. 

A second factor, particularly rele- 
vant to a sweep frequency system, has 
to do with the low frequency limit of 
the sweep. If a sweep recurrence rate 
of sixty revolutions per second is used, 
the variable condenser will pass from 
minimum to maximum capacity in 
one one -hundred -twentieth of a second, 
a space of time long enough to permit 
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only a single cycle of a one- hundred- 
twenty cycle note, disregarding all 
other frequencies in the sweep. By 
lowering the sweep rate to about ten 
c.p.s. there will be a duration of about 
one -twentieth of a second in which 
presumably a twenty -cycle note could 
be traced. However as room must be 
left for higher frequencies the low 
frequency limit in a sweep extending 
to twenty- thousand c.p.s. will be ap- 
proximately one hundred cycles. 

A third factor, closely related to the 
one just mentioned, is that if the fre- 
quency variation is linear with the 
rotation of the variable condenser, the 
low frequencies from fifty to one - 
thousand cycles will be crowded into 
one -twentieth of the space of the re- 
maining spectrum from one -thousand 
to twenty- thousand. This makes the 
low frequency end difficult to observe 
and again imposes a limitation on low 
frequency response due to the fact 
that the period during which the low 
frequencies are being produced is so 
brief. To overcome this problem a spe- 
cial condenser arrangement is used. 
First, the variable condenser is spe- 
cially cut so that only a slight 
variation in capacity occurs over a 
considerable portion of the rotation, 
thus extending the period during 
which low frequencies are produced. 
Secondly, an air trimmer is placed in 
series with the variable condenser to 
provide a means of varying the sweep 
width from a few cycles to twenty - 
thousand cycles. This provision con- 
siderably increases the flexibility of 
the instrument by making it possible 
to sweep only a limited portion of any 
part of the audio spectrum. 

The entire unit was constructed up- 
on a 2" x 7" x 9" aluminum chassis 
and the layout arranged to give good 
separation between the two r.f. oscil- 
lators. Little difficulty was noticed 
from motor vibration but care should 
be taken that parts are rigidly 
mounted and non -microphonic tubes 
are used. A separate switch is used 
for the motor in order that the sys- 
tem may be used as a straight audio 
oscillator if required. If a variable 
condenser with an extension shaft is 
available a knob and calibrated dial 
may be added for extra convenience. 

In operation one of the first steps 
is to observe the output characteris- 
tics of the sweep generator itself. This 
is easily done by connecting the out- 
put to an oscilloscope of known flat 
characteristics. Often the direct out- 
put from the 6SÁ7 will suffer from 
high frequency attenuation, as illus- 
trated in the scope photos, and it will 
be necessary to incorporate some form 
of equalization network such as shown 
in the schematic. 

As conventional 456 kc. i.f. trans- 
formers are used in the two oscilla- 
tors, the built -in trimmer condensers 
may be used to zero beat the oscilla- 
tors when the motor driven condenser 
is entirely open. For greater con- 
venience, a small shaft -driven trimmer 
might be brought out on the front 
panel for this purpose. Although zero 
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13 R14 

V4 

5Y3 

VI v2 V3 3 

RI, R9, R13- 50,000 ohm, 1/2 w. res. 
R9, R7, Ru- 20,000 ohm, 1/2 w. res. 
R3, R,2- 500,000 ohm, 1/2 w. res. 
Rs, R8- 100,000 ohm, 1/2 w. res. R- 75,000 ohm, 1/2 w. res. 
R8- 500,000 ohm pot. 
R,.,- 10,000 ohm, 1/2 w. res. 
R1,- 10,000 ohm, 10 w. wirewound res. 

CI4 CI5 

Cl, Cs, CO, C11, C12, C13 -100 µµíd. mica cond. 
C2, C19 -.002 aid., 400 v. cond. 
C3 -7 -100 wild. var. cond. 
C, -5.50 µµid. special cond. (see text) 
C7, C10 -.001 pfd., 400 v. cond. 
C8 -.1 wld., 400 v. cond. 
C, -.05 ;dd., 400 v. cond. 
Cl,, C1, -12/12 pfd., 350 v. elec. cond. 
T1, T2 -456 kc. i.f. trans. 
T3 -Power trans., 300 -0 -300 v. @ 40 ma.; 5 

v. @ 2 amp.; 6.3 v. @ 2 amp. 
si, S2- S.p.s.t. toggle sw. 
Motor- Phonograph motor (see text) 
V,, V3 -675 tube 
V2 -6S.47 tube 
V4 -5Y3 tube 

Complete schematic diagram of the sweep frequency audio oscillator. Condenser C3 is 
used to vary the sweep width while condenser C, is the specially cut motor driven unit. 

beating may be done with the variable 
condenser motionless, it appears pref- 
erable to adjust the system with the 
motor running and while observing 
the pattern on the scope. In this man- 
ner the low frequency limit may be 
set so that a smooth pattern results 
without the distortion that may result 
from very low frequencies. 

The frequency range covered will 
depend primarily upon the effective 
variation in capacity of the motor 

driven condenser. A variation of fifty 
micromicrofarads with the c i r c u i t 
shown should produce a frequency de- 
viation of approximately thirty kilo- 
cycles and is a useful range for check- 
ing high frequency and ultrasonic 
peaks or dips in audio amplifiers. In 
testing limited range equipment, such 
as loudspeakers or electromechanical 
devices, a range of ten kilocycles or 
less is usually sufficient and a series 

(Continued on page 98) 

Scope patterns taken with the aid of the sweep frequency oscillator. (A) A stationary 
sine wave output. (B) Unequalized output of the sweep generator. Due to faulty sweep 
synchronization, low frequencies appear at the right hand side of the picture. Gradual 
slope caused by the specially cut condenser is apparent when compared to the slope 
caused by the uncut side. (C) Equalized output of generator shows flat response with 
slight attenuation at low frequency end. (D) Output of audio amplifier feeding a loud- 
speaker load. Slight hum in high frequencies is caused by increase in speaker imped- 
ance not entirely corrected by inverse feedback. (E) Amplifier with controls set to boost 
bass. Poor sync makes low frequencies appear on right. (F) Amplifier with treble boost. 
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An [L[CTIIONI] IiETRONOME 

Fig. L Front view of a.c: 
d.c. metronome constructed 
by the author. This unit pro- 
vides "tempo" beats only. 

RAOIC RANCH. 
ELECTRp,FlfC 

ME72P0K0ME 

Construction details covering an inexpensive yet 

accurate metronome for the serious music student. 

r HE familiar ticking metronome 
with its swinging wand which has 

- accompanied the labors of music 
students for generations can now be 
replaced by a simple electronic circuit 
which has fewer moving parts and is 
not sensitive to position nor easily 
damaged by dropping. 

Metronomes customarily are adjust- 
able to beat from 40 to 208 times per 
minute. In addition, some, but not all, 
have a mechanism for accentuating 
every second, third, fourth, or sixth 
beat with a bell or a louder tick to in- 
dicate measures. A musician whom the 
author consulted stated that signa- 
tures with anything up to twelve beats 
per measure are sometimes encoun- 
tered, although this is very rare. The 
electronic metronome can meet all of 
these requirements without additional 
complications. 

Circuits 
Fig. 2 shows a very simple thyratron 

circuit which operates from the a.c. 
power line. One small thyratron is 
used to control the "tempo" function 
while a second operates the "measure" 
circuit. Fig. 3 is the circuit diagram 
of an a.c. -d.c. multivibrator circuit 
which provides the "tempo" function 
exclusively. A second multivibrator 
can, of course, be synchronized with 
the circuit of Fig. 3 to indicate "meas- 
ure" in the same instrument. 

The circuit of Fig. 2 operates in the 
following manner. 

Tempo Section. When V, fires, C2 is 
charged up very quickly to the plate 
voltage supply voltage minus the arc 
drop of the thyratron; in this case it 
charges to 142 volts. The brief surge 
of current causes the relay to give a 
smart click which resembles the tick 
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of an ordinary metronome. As soon as 
the voltage across the tube itself drops 
below the arc drop, the tube de- ionizes. 
C2 now discharges through R,. 

Since the control grid of V, is biased 
about +50 volts with respect to "B -," 
the tube will again fire when the volt- 
age on the condenser has dropped from 
142 to about 50 volts. The voltage 
across the tube itself is approximately 
100 volts at this point. 

Measure Section. For delivering an 
accentuated beat or bell stroke at the 
beginning of each measure, the second 
thyratron, V2, is used in a similar cir- 
cuit whose ticking rate is synchronized 
at a submultiple of that of the "tempo" 
section. The combination of C, with 
R5,R6 differentiates the positive surge 
from the cathode of V, into a short, 
sharp tripping pulse which fires V2 

somewhat earlier in each discharge of 
C, than would occur in unsynchronized 
operation. Variation of R7 causes the 
rate of the "measure" section to jump 
from one to another of the successive 
submultiples of the rate of the "tempo" 
section. There is no difficulty in indi- 
cating values up to 12 beats per meas- 
ure. 

The circuit of Fig. 3 operates like 
any multivibrator in that when V2 con- 
ducts, V, is driven beyond cut -off and 
remains blocked until C2 has dis- 
charged sufficiently through R, to un- 
block it. Then the current flips over, 
V2 is blocked, and V, conducts a surge 
of current that lasts until C, is dis- 
charged through R, (in this application 
a much shorter time than the other 
phase). The relay clicks as in Fig. 2. 
A negative synchronizing pulse could 
be taken from the plate or screen of V, 
and applied to the control grid of the 
tube corresponding to V2 in another 

By 
ALBERT H. TAYLOR 

such multivibrator for "measure" in- 
dication. The screen rather than the 
plate of V, is used for the multivibra- 
tor proper because, if the plate is used, 
a high audio or low r.f. oscillation 
takes place which blocks V2. 

The parts lists accompanying the di- 
agrams of Figs. 2 and 3 show typical 
values used in the construction of these 
two types of electronic metronomes. 
The cost of such components at whole- 
sale houses, including a cabinet for a 
"tempo" indicator only, is approxi- 
mately $8.00 at present prices. For an 
instrument incorporating both "tern - 
po" and "measure" indication the cost 
would rise to approximately $12.00. A 
little luck in finding suitable war sur- 
plus items would, of course, reduce the 
cost of building this instrument con- 
siderably. 

The ticking sound produced by this 
sort of a metronome depends upon the 
relay used and also upon the way the 
relay is mounted. An objectionable 
tinny sound can result when the relay 
is mounted on a thin metal wall or 
when the relay used incorporates a coil 
spring which is used on the tongue of 
many such units. The coil spring can 
be quieted by the judicious use of a 
little petroleum jelly. 

The design equation for the RC cir- 
cuit of Fig. 2 is : 

t = RC log 
L 

(E -a) (n+1) 
E + (n -1) (u + e) J 

Where: t = period in seconds or 
time between ticks 

E = plate supply voltage 
a = thyratron arc drop 

while conducting 
n = control ratio of the 

thyratron 
u = minus the intercept on 

the grid volts axis of 
the projected straight 
portion of the control 
characteristic curve 
for the thyratron 

e = grid bias 
In Fig. 2, when using 2D21 tubes, 

the various values are as follows: 
E = 150 volts, a = 8 volts, n = 250, 
u = 1.3 volts, and e = 50 volts. 
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The design equation for Fig. 3 is : 

t = RC log ¡Em - Enl 
E-E, 

Where : E = grid voltage of V, with 
respect to "B -" 

E0 = plate potential of V2 at 
zero bias with load R3 
minus plate supply 
voltage 

E, = cut -off bias for V3 
E..=- zero in Fig. 3, but 

might advantageously 
be positive. 

The values of E. and E, are approxi- 
mateand should be measured dynami- 
cally with an oscilloscope. RC is R,C,. 

In Fig. 2 it is necessary to choose 
the value of C2 large enough to click 
the relay with the available plate sup- 
ply voltage and adjust the fixed and 
variable parts of R4 to cover the de- 
sired range of "tempo" or "measure" 
indication. If a relay which requires 
too large a condenser to click it is used 
R. may be so low for the fastest rates 
that the thyratron will not de- ionize. 
Higher plate voltage permits the same 
energy storage in a smaller condenser. 

To provide a linear rate scale on the 
"tempo" dial, a linear variation of con- 
ductance, i.e. a hyperbolic variation of 
R4, would be necessary. However, a 
logarithmic scale is preferable, thus a 
resistance vs. rotation curve, such as 
Centralab Curve 6, can be used. In any 
case it takes a large dial or scale to 
carry all of the numerals usually put 
on metronomes. 

The positive grid bias in Fig. 2 is 
important in that it minimizes the ef- 
fect of tube variations. Positive bias 
for V, would be desirable in Fig. 3 if 
the tube selected for V3 is one requir- 
ing but a few volts bias for cut -off. 

Although types 2050 and 2D21 thy- 
ratrons have given no trouble in the 
circuit of Fig. 2 when the heater center 
tap is returned to "B -," the rated 
heater -to- cathode potential is, in this 
instance, momentarily exceeded at 
each tick. It is, therefore, preferable 
to use a separate heater winding, tied 
to the cathode, for each tube. Alter- 
natively, a circuit could be constructed 
with RC in the plate circuit, both cath- 
odes at "B -," and R3 and R3 returned 
to a negative bias. This would require 
the use of an additional rectifier which 
would, in most cases, cost as much as 
a second transformer winding. 

It will be necessary to calibrate the 
electronic metronome in individual 
steps if the instrument is constructed 
of ordinary stock components. R. of 
Fig. 2 can be equipped with a pointer 
knob and a celluloid- covered paper 
scale with a metal rim. This scale 
should be large enough to accommo- 
date all of the usual metronome fig- 
ures carried on such a dial. The quick- 
est way to get a few calibration points 
is to compare the ticks of the instru- 
ment with the second -ticks transmitted 
by WWV. It is desirable to extend the 
range of R. slightly beyond the usual 
metronome range in order that points 
at 30, 60, 120, 180, and 240 per minute 
February, 1950 

RECT. 

TI 

+ RI +150V. 

vl cl 
7 

z 

V2 
7 

CENTER TAPS ON 
TI CONNECTED TO 
CATHODES OF VI 
AND V2 

R2 

R3 

TEMPO 

R1 -18 ohm, I w. res. 
R2, R3- 800,000 ohm, 1/2 w. res. 
R3, R6- 400,000 ohm, 1/2 w. res. 
R4- 500,000 ohm pot. in series -with a 60,000 

ohm, I/2 w. res. 
R7-5 megohm pot. in series with a 120,000 

ohm, 1/2 w. res. 
C1 -60 Add., 150 v. elec. cond. 
C2, C4 -4 ofd., 150 v. oil -filled cond. 
C3 -250 toafd. mica cond. 
F, -1/2 amp. line fuse 
S1, S2- S.p.s.t. toggle sw. (switches may be on 

R4 and R7 if desired) 

vi 
2050 

11 

tt, 
3 

RLI 

S2 MEASURE 

R5 

R6 

_o 
RL2 

V2 
2050 3 

C4 

Rect. -Selenium rectifier (100 ma.) 
T1 -Fil. trans., 117 v. pri.; 6.3 v. @ 2 amps., 

c.t.; 6.3 v. @ 2 amps., c.t. (two separate 
transformers may be used) 

12Z1- Midget type 24 v. d.c. relay, 320 ohm 
coil 

RL2 -Same as RL7 (if bell is desired, rewind 
doorbell to higher impedance and do not use 
interrupter) 

V7, V2 -2050 or 2D21 thyratron tubes 
Cabinet -Bud C -1784 for "tempo" only, larger 

unit needed for "tempo" and "measure" 
metronome. 

Fig. 2. Diagram of electronic metronome which provides tempo and measure indication. 

may be obtained. Some users consider 
these points sufficient and are content 
to interpolate intermediate points. A 
metronome now under construction for 
a blind piano teacher has various num- 
bers of screw heads placed opposite the 
pointer position at these WWV points 
which can be felt to read the tempo. 

The "measure" section needs no cali- 
bration. After "tempo" has been set as 
desired, the "measure" knob is merely 
turned until the bell or reinforced beat 
is heard at the correct number of beats 
apart. 

If fine calibration is required, a 
counter such as the Cenco No. 72506, 
can be operated by the "tempo" relay 
contacts and used with a stopwatch. 

Large variations in line voltage ap- 
pear to have no effect on the rate of 
the instrument shown in Fig. 2. The 

circuit of Fig. 3 was not tested for the 
effects of line voltage variation. The 
calibration of the metronome of Fig. 2 
was stable in several hours of opera- 
tion and with several different thyra- 
trons. Longer tests have not been 
made. High absolute precision is not 
considered necessary in a metronome, 
however, if the grid of V, in Fig. 2 is 
led to a potentiometer inserted be- 
tween R2 and R3, any user can easily 
reset the instrument so that it will 
beat with WWV or the ticks of a clock. 

It is very important that R2 and R. 
have nearly identical temperature co- 
efficients and be located close together 
and away from a heat source. A car- 
bon resistor over the tube for R. 
caused severe warm -up drift and had 
to be replaced by a better unit placed 
in a cooler location. 

Fig. 3. Circuit diagram of the a.c. -d.c. metronome which gives tempo indication only. 

R1- 100,000 ohm, 1/ w. res. 
R2- 390,000 ohm, 1/2 w. res. 
R3 -5600 ohm, 1 w. res. 
R, -2 megohm pot. in series with 200,000 ohm, 

1/2 w. res. (fixed res. at grid end) 
C, -20 told., 150 v. elec. cond. 
C2-3 ofd., 150 v. oil -filled cond. 

C3 -.05 told., 200 v. cond. 
F7-1/2 amp. line fuse Sl S.p.s.t. toggle sw. 
RL1- Midget 24 v. d.c. relay, 320 ohm coil 
V1 -50Y6 tube or a 45Z3 with series and shunt 

res. 
V2 -1215 tube or a 6C4 with res. 
V3 -50L6 or SOBS tube 
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By NORMAN L. CHALFIN 
Crystal Devices Co. 

1 HERE are several types of elec- 
tronic equipment that should be 

- - designed to operate instanta- 
neously. 

A phonograph or radio designed for 
a child's use is one type of equipment 
which should function immediately as 
soon as the small fry turns it on. Any 
prolonged warm -up period will prob- 
ably mean that the youngster will 
abandon the instrument before it 
starts full operation and thus the unit 

á 
< 

sr 
o 

CARBON PICKUP 

R, -27 ohm, 1/2 w. res. 
R2 -1200 ohm, 5 w. wirewound res. 
R3214-150 ohm, 1/2 w. res. 
C1 -100 pfd., 150 v. elec. cond. 
C2, C2-100 AJd., 10 v. elec. cond. 
M -Phono motor 
Rect. -75 ma. selenium rectifier 
Spkr. -45 ohm v.c. PM speaker 
S,- S.p.s.t. toggle sw. or special, normally 

closed leaf sw. described in text 1- Double -button carbon pickup (Astatic) 

Fig. 2. Circuit diagram of the carbon pickup 
phonograph made especially for children. 

DOUBLE BUTTON 

MIG. 10011 
PER BUTTON 

6V. - 
6V. - 12V. 

Fig. 3. Amplifier to be used with double 
button carbon microphone covered in text. 

Fig. 1. Child's phonograph with carbon pickup. Lifting arm places unit in operation. 

Description of several different circuits suitable 
for equipment requiring instantaneous operation. 

will keep running for some time un- 
attended. 

Another ' type of equipment which 

.2R 

Si 

R, -27 ohm, /2 w. res. 
R2 -250 ohm 5 w. wirewound res. 
R,-800 ohm 10 w. wirewound res. 
R4 -75 ohm, 1 w. res. 
R, 1 megohm pot. 
R8 -1 megohm, 1/2 w. res. 
Cl, C2 -80/80 ttfd., 150 v. elec. cond. 
C3-20 µfd., 150 v. elec. cond. 
C4, C5 -.01 Aid., 400 v. cond. T,- Output trans.. 8000 ohms to v.c. 
Rect.-150 ma. selenium rectifier 
Si- S.ps.t. toggle sw. 
1 -3A4 tube 1- Crystal pickup 

C5 

Fig. 4. Circuit diagram of phonograph unit 
employing quick- heating vacuum tubes. 

Fig. 5. Three representative quick -heating power supplies for various applications. 

Cl 

RECT. 

LOWER VOLTAGE 8+ 

1 + 

(B) 

RECT. 
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must operate at once if it is to be of 
any practical value is the intercom- 
municating systems found in offices 
and other business establishments, and 
the telephone amplifier. With most 
standard circuits these instruments 
must be on throughout the working 
day no matter how infrequently they 
may be used. While power consump- 
tion on such units is relatively small, 
over a period of time the cost of con- 
tinuous operation can become a siz- 
able item, especially if a large number 
of these instruments are in use. The 
author estimates that approximately 
70 per -cent of such power costs can be 
saved through the use of instant heat- 
ing devices. In addition, substantial 
savings can be effected on mainte- 
nance and replacement parts when 
such devices are used intermittently, 
rather than continuously. 

The convenience of having a home 
radio receiver operate instantaneously 
is generally conceded by most house- 
holders, especially if they have missed 
time signals or brief news reports dur- 
ing a warm -up period. 

Commercially available components 
now make possible the construction of 
instant heating apparatus which is 
both economical in operation and in 
initial cost. This writer's experience 
has been that the quick -heating tubes 
and selenium rectifiers commonly used 
in such devices are as rugged as some 
of the separately- heated cathode 
types, if not more so. 

For any electronic apparatus one 
of the first things to be considered is 
sources of power. In instant heating 
devices the filament -type tubes such 
as the 80 or 5Z3 can be used as "B" 
supply rectifiers. Filaments of other 
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tubes used in the apparatus can be 
supplied through a series string with 
a dropping resistance from the "B" 
supply. Where hum is not a critical 
factor, suitable filament transformers 
could be used. For a.c. -d.c. operated 
apparatus (the so- called transformer - 
less units) the selenium rectifier is 
definitely indicated. In such a case 
where filament -type tubes are used 
the only practical filament source is 
from the "B" supply through a suit- 
able dropping resistance. In this in- 
stance, of course, the rectifier rating 
must take into consideration the fila- 
ment current in addition to the plate 
currents of the other tubes. Several 
representative power supply arrange- 
ments are illustrated in Fig. 5. 

The filament -type tubes that can be 
used in instant heating apparatus 
have characteristics which closely 
parallel their separately- heated cath- 
ode counterparts. A representative 
list of comparable types is given in 
Table 1 (Page 88). Consideration will 
be given to vacuum tube instant heat- 
ing devices a little later in this article. 

One of the most often encountered 
units incorporating instant heating 
features without the use of vacuum 
tubes is a child's phonograph. This 
instrument operates from the power 
line, uses no vacuum tubes, and de- 
livers a substantial output from the 
loudspeaker. The primary element in 
this phonograph is a double- button 
carbon pickup made by Astatic. The 
circuit of the carbon pickup record 
reproducer is shown in Fig. 2. The 
unique bridge circuit employed is the 
subject of patent applications pre- 
pared by the author. The selenium 
rectifier, which requires no warm -up 
period, delivers d.c. directly from an 
a.c. power line. Through a dropping 
resistance, 12 volts of button current, 
tapped at 6 volts, is supplied. The rest 
of the connections can be readily de- 
termined from the diagram. 

When a variable resistance device, 
such as the carbon microphone or 
pickup, is employed, the optimum out- 
put conditions are obtained when the 
load is one -third of the quiescent but- 
ton resistance. For this reason a 66% 

T2 

117 V. A. C. 

sl. 

11111MIM R5 

4 
R8 

1,5 
R, -1 megohm pot. 
R2-- 100,000 ohm, 1/2 w. res. R.- 250,000 ohm, 1/2 w. res. 
R7-1 megohm,1/2 w. res. 
R2-150 ohm, 1/2 w. res. 
R2-27 ohm, 1/2 w. res. 
R7 --200 ohm, 1 w. res. 

R2-2250 ohm, 5 w. wirewound res. 
C1, C.,-.01 pfd., 400 V. cond. 
Ca, C,-80/80 pfd., 150 r. elec. cond. 
C2-25 pfd., 25 v. elec. cond. 
Rect. -75 ma. selenium rectifier 
V, -IL4 tube 
V2-3V4 tube S,- S.p.s.t. sw. or special leaf sw. described in 

text 
T2- Output trans., 10,000 ohms to v.c. 
Spkr. -PM speaker (any size) 1- Crystal pickup 

Fig. 6. Circuit diagram of a two -tube, quick -heating phonograph amplifier unit. 
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R, -6800 ohm, 1/2 w. res. 
R2, R,, R,,-100,000 ohm, Y2 w. res. 
R2, R -2 megohm, 1/2 w. res. 
Rr R2, R,- 25,000 ohm, 1/2 w. res. 
R,0 -1800 ohm, 5 w. wirewound res. 

AUDIO AMP. 

R -500 ohm, 1 w. res. 
C1, C,, C5-.0/ pfd., 400 V. cond. 
Cs, C6-8 pfd., 150 v. elec. cond. 
C5-.005 pfd., 400 V. cond. 
C -100 cid., 150 v. elec. cond. 
C5 -50 Aid., 150 v. elec. cond. 
RL, -300 ohm relay 
Rect. -75 ma. selenium rectifier 
M -Phono motor T,- Isolation trans., 117 v. (1:1 ratio) S,- Special leaf sw. (see text) 
2 -1L4 tube 

Fig. 7. Schematic of a self- switching, quick -heating phonograph preamplifier. 

ohm impedance speaker would be de- 
sirable. Since a 45 ohm voice coil 
impedance was the closest thing avail- 

Fig. 8. Bottom view of FM tuner with preamp added. Isolation 
transformer is to left of filter block (upper flange) while 
rectifier strip can be seen on the left wall of the chassis. 

February, 195O 

able in a speaker such a unit was in- 
corporated in the phonograph. 

(Continued on page 88) 

Fig. 9. The two -tube phono preamp assembled on a General 
Electric FM tuner chassis from which the power supply has been 
removed. Unit to the left of tuner is the power amplifier. 
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Hy 
JOHN H. McCORD, wish 

Jnderstanding 
SUPER -MODULATION 

Super -modulated amateur station designed 
and built by W1BIJ. (Left to right) Super - 
modulated final amplifier using 807's. the 
vio. and driver, 15 -tube superhet for ham 
bands, and the 12 -tube Panadaptor used in 
the signal comparison tests at the station. 

NEW method of amplitude How it works, tuning instructions, and a comparison 
modulation has appeared re- 
cently. It is simple and efficient with other modulation methods, as seen on a Panadaptor. 

and readily adapted to amateur use. 
In building a low -power transmitter 
using the "super- modulation "* princi- output waveform and its separate mands maximum r.f. grid drive. By 

pies and getting it on the air, several components drawn on a common time preference less drive is left for the r.f. 

major differences, compared to regu- base. As the p.m. tube's fixed grid tube grid and its output drops, sup - 

lar AM methods, were noticed. This bias is series -fed through the modula- pressing the carrier. At "D" the p.m. 

article will explain in practical "ham" tion transformer secondary, and the tube's power cycle is ending and the 

language what happens in a super- r.f. tube bias is in shunt to the trans- r.f. tube's carrier rises as a result of 

modulated rig that makes it so differ- former center tap (see Fig. 2), the returned grid r.f. drive and provides 

ent from conventional AM transmit- first audio voltage cycle from the mod- the final cushioning. At "E" the nega- 

ters. A step -by -step tuning method ulation transformer secondary being tive audio alternation adds to the p.m. 

and panoramic comparison with other a.c., alternately adds and subtracts tube's fixed bias and the p.m. grid is 

systems will also be covered. Fig. 2 is from the fixed bias supply voltage. As momentarily about eight times cut -off. 

the home station final using 807 tubes a result both the r.f. and p.m. tube out - Through the modulation transformer 
in super -modulation. puts increase and decrease accord- center tap this same negative voltage 

For a basic understanding of super- ingly. At time instant "A" in Fig. 4, adds to the r.f. tube's fixed bias and 

modulation operation see Fig. 1. The an unmodulated carrier from the r.f. decreases its output, forming the neg- 

unfamiliar tank circuit is electrically tube is shown. At "B," the start of ative or valley portion of the output 

the same but redrawn to simplify an the first positive audio alternation in- waveform. This completes one cycle of 

understanding of the action. The r.f. creases the r.f. carrier slightly to pro- audio voltage from the modulator and 

tube functions as a regular class "C" vide a cushion for the coming p.m. this is repeated for each succeeding 

amplifier. The p.m. or r.f. modulator tube operation. At "C" the full peak cycle. This method of AM modulation 

tube, being biased about four times of the positive audio alternation has has the following advantages. The 

cut -off, doesn't go to work until you cancelled out the p.m. tube's fixed bias positive waveform peaks can be ex- 

speak into the microphone to modu- and driven the grid positive resulting tended to a point only limited by the 

late. The r.f. tube makes the carrier in a very large amount of power re- p.m. tube's plate saturation point and 

and the p.m. tube puts your voice on leased. At this point the p.m. tube de- the r.f. carrier can be suppressed at 

it by adding r.f. power to the common the same time. Using regular AM 

tank at an audio rate. Taylor, R. E.: "The Taylor 'Super- Modula- methods, extending the positive peaks 

Fig. 4 shows the super -modulation tion' Principle," & TELEVISION NEWS, beyond the 100% modulation level 
Sept. and Oct., 19948. 
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would result in a clipped carrier. With 
super -modulation the r.f. tube supplies 
some carrier at all times and fills in 
between modulation peaks, preventing 
carrier clipping regardless of how high 
we extend the positive peaks, and it's 
the peaks that carry the voice intelli- 
gence. 

Regarding power supply require- 
ments, two plate supplies are not 
needed. The r.f. and p.m. tubes do not 
draw maximum plate current at the 
same time, so any supply adequate for 
a single tube will be OK. Grid bias can 
be supplied either by batteries or a 
separate supply. I tap mine off of the 
driver power supply bleeder. The r.f. 
tube can operate with grid -leak bias, 
but the p.m. tube must have a fixed 
supply and a means of varying the 
bias voltage over a small range. Tun- 
ing the super -modulated transmitter is 
quite different from usual procedure 
and the method is given step -by -step 
below. It is assumed bugs and para - 
sitics have been eliminated from your 
super -modulated final and enough r.f. 
drive is available for a single tube. 
Both finals do not require maximum 
drive at the same time. Start with 
final plate voltage off. 

1. Vary the r.f. grid drive and grid 
bias voltage until the r.f. tube grid 
draws 1/2 normal drive and the p.m. 
grid is zero or just starting to draw 
current. This balance is important. 
Run the r.f. tube cool and let the p.m. 
tube do the work. 

2. Closely couple a dummy antenna 
to the final tank and switch on plate 
voltage. The r.f. tube should load nor- 
mally like a c.w. rig with the key down. 
Reduce grid drive rather than antenna 
coupling to decrease loading. The 
amount of coupling affects the tank 
impedance into which the p.m. tube 
works. 

Keep the r.f. tube running cool at 
about half c.w. rating, but enough to 
prevent carrier clipping during modu- 
lation. An oscilloscope check will show 
the right point. 

3. Now apply modulation while in- 
creasing the audio gain. The p.m. tube 
grid and plate current should both 
kick upward to high values. The r.f. 
tube grid and plate current should 
show a downward movement, indicat- 
ing carrier suppression. My 807 p.m. 
tube shows plate current peaks of 80 
to 100 ma. and over. As the meter in- 
dicates an average value, the true peak 
current is about twicé that shown. 

4. Disconnect the dummy, antenna 
and load the regular antenna to ap- 
proximately the same tuning values. 

The oscilloscope pattern of Fig. 3 
shows how the r.f. tube drive should be 
adjusted to prevent carrier clipping 
and still retain high modulation peaks. 
The vertical scope plates were directly 
link -coupled to the final tank which 
was loaded with the dummy antenna. 
WARNING -If scope is left coupled to 
tank when using antenna, r.f. may be 
fed to the power lines or the connect- 
ing leads may radiate, causing TVI, 
etc., so check this point carefully. 

February, 1950 

Checks have been made using a 
5 -inch Panadaptor to compare super - 
modulation waveforms with other sig- 
nals on the air. The human ear is quite 
unreliable, even though we all use it 
for this purpose. Being logarithmic in 
function and having poor retaining 
qualities we shelved it along with the 
average receiver "S" meter and found 
the Panadaptor to be a decided im- 
provement. Using this visual method 
small changes in both carrier and 
modulation could be seen. A change 
in amount of modulation not noticed 
by the ear can make a real difference 
in signal -to -noise ratio at a distant re- 
ceiving location. It can mean the dif- 
ference between being readable and 
not readable. The Panadaptor shows 
this difference. Fig. 5 is a mock -up 
waveform showing method used to de- 
termine relative signal characteristics 
with the panoramic image. 

An average regular- method AM sig- 
nal on the air appears as shown in 
Fig. 6. Notice that the modulation 
peaks extend just to twice the carrier 
height without modulation, and recede 
to the zero base line. This represents 
100% modulation. Extending the peaks 
higher would also make the bottom 

M4 RFC3 
8+ o 
R.F.ORIVE 

1 1. 

1.2 

-`i i 
4r 

ANT 

9 e 
4 e RFC 

R.F. DRIVE 

+250v. 

--. M3 o 

Fig. 1. The r.f. tube plate is shunt -fed and 
the p.m. plate series -fed to allow use of sep- 
arate plate current meters. For a diagram 
of complete unit and an identification of 
parts see the schematic shown in Fig. 2. 

peaks go lower which they can't do 
without hitting the zero base line and 
clipping the carrier. Fig. 7 shows a 
super -modulated signal of about the 
same power or pip height. Notice the 
positive peaks extended to three times 
the unmodulated carrier level, yet the 
carrier is a long way from being 

Fig. 2. Circuit diagram and parts list for the super -modulation final amplifier and modulator. 
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RFC3 
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V4 
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-180V. -90 V. +250V. +750V 6.3V. 

R, -250 ohm, 2 w. res. 
RV-25,000 ohm, 2 w. res. 
R3 -5 megohm, 1 w. res. 
R, -1500 ohm, 1 w. res. 
R5-1.5 megohm, 1 w. res. 
R5-1 megohm, 1 w. res. R- 500,000 ohm pot. 
Rs-300 ohm, 2 w. res. 
R0- 50,000 ohm, 10 w. wirewound res. 
R50-5000 ohm, 2 w. res. 
C3, Co, C4, C,1, C,3 -.01 ;dd., 600 v. cond. 
C3-250 µµfd., 1200 v. mica cond. 
C -100 µµíd., 1200 v. mica rond. 
Cs, C8 -.002 /Lid., 1200 v. mica cond. 
C; -50/50 µµfd. split- stator tuning cond. (10 

meter operation) 
C3-.01 cid., 600 v. mica cond. 
C,o, C55 -20 pfd., 25 V. elec. cond. 
C12-8 Aid., 450 v. elec. cond. 
C55, C10, C1 -2 µfd., 600 v. paper cond. 

L5 -4 t. 1 /8" copper tubing, 21/2" diam. x 5' 
long (10 meter operation) 

t. 1/8" copper tubing, 21/2" diam. x 5" 
long (10 meter operation) 

M5, M2 -0 -3 ma. d.c. meter 
M3, M5 -0 -100 ma. d.c. meter 
RFCI, RFC2, RFC4 -21/2 mh. r.f. choke 
RFC3 -10 -meter r.f. choke (National R -175) 
T1 -5 t.- #22 en., spaced 11/4" long, wound on 

National FXT fixed exciter tank form 
T1,- Modulation trans. 1 -1.3; pri. 4000 ohms 

impedance; sec. 7000 ohms impedance 
1 -6L6 r.f. driver tube 

V3 -807 r.f. tube 
3-807 p.m. tube 
5 -6SJ7 speech amp. tube 

V0-6V6 mod. tube 

Note: Final r.f. tube grid and plate tank circuit 
are wired with #10 bus bar. 
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Fig. 3. How r.f. tube drive should be adjusted to prevent carrier clipping yet retain high modu- 
lation peaks. (A) Carrier only, (B) overmodulation with clipping, (C) under 100% modulation. 
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Fig. 4. Graph showing the super- modulat- 
ed output waveform and its separate com- 
ponents, drawn on a common time base. 

Fig. 5. Panadaptor image showing method 
for determining relative carrier strength, per- 
cent modulation, and bandwidth. Point "A" is 
10 kc. marker, "B" voice peak, "C" carrier 
level, "D" bandwidth, and "E" carrier clip- 
ped showing overmodulation. This signal is 
overmodulated as shown by flattening at "E." 

clipped. The carrier has even been 
suppressed to minimize heterodyne 
tendencies with other carriers. This is 
still amplitude modulation, but with 
greatly extended positive peaks. Fig. 8 
is an average NBFM signal with nar- 
row deviation, and no splatter when 
received on an AM receiver. The 
amount of voice power is small and 
even using a discriminator for correct 
reception results in low audio content 
because of the small deviation allow- 
able. Wide -band commercial FM sta- 
tions, of course, are very efficient. 
NBFM has many advantages, but voice 
efficiency is low. It is evident that su- 
per- modulation delivers far more 
"talk- power," as Mr. Taylor calls it, 
than any of the other types of signals 
shown. Perhaps some 'day we may re- 
port a received signal as: "Fine busi- 
ness OM or coming in 10 db. over 9 
on my Panadaptor. Your modulation 
is about 80% and your bandwidth is 
8 kc." This report would give the op- 
erator real information. 

While operating a super -modulated 
transmitter some major differences 
were noted compared to the operation 
of a conventional plate -modulated AM 
rig. 

1. Using regular AM methods the 
final r.f. plate meter should not vary 
with modulation. With super- modula- 
tion it should, and does, vary. In fact, 
they vary, both the r.f. and p.m. tube 
plate milliammeters. If they don't, you 
are not modulating. 

2. When receiving a regular method 
AM signal the "S" meter indicates car- 
rier strength. A strong movement of 
the needle with modulation could in- 
dicate overmodulation. With super - 
modulation a large needle movement 
is normal, indicating extended positive 
signal peaks. On one transmission 

check with super -modulation the "S" 
meter read S -9 with the carrier only 
and reached 15 db. over on peaks. "S" 
meters are relative indicators only and 
should not be depended upon for ac- 
curate measurements. 

3. In modulating the usual plate - 
modulated AM transmitter, an audio 
power equal to 50% of the r.f. final 
stage power is required of the modu- 
lator. With super -modulation the mod- 
ulating power is r.f., not audio, and 
is supplied by the p.m. tube. A com- 
paratively small amount of audio 
power is sufficient to trigger the p.m. 
tube into releasing its power into the 
common final tank circuit. 

When receiving super -modulated 
signals on a conventional receiver 
equipped with a.v.c. the background 
noise will tend to rise during periods 
of reduced carrier. This action will 
cause no difficulty in the majority of 
cases unless the carrier suppression is 
severe. In any event, the turning off 
of the a.v.c. will result in a much more 
readable signal when this occurs. It is 
advisable to try both ways. 

I have heard super -modulation re- 
ferred to as a form of pulse modula- 
tion and unlawful for amateurs. Su- 
per is definitely amplitude modulation. 
The word "pulse" could just as readily 
describe the driving power to a pair 
of class "B" modulators. One works as 
much on a pulse basis as the other. 
Super has been referred to as a form 
of low -level grid modulation, perhaps 
as a result of a hasty glance at the 
schematic diagram. Because the :mod- 
ulation is added to the carrier in the 
final transmitter stage, this insures its 
being high level. Although audio is 
applied to the tube grids, the p.m. tube 
is not a class "C" amplifier making a 
constant carrier as would be found in 
grid modulation systems. The p.m. 
tube is actually an r.f. modulator and 
can be thought of as taking the place 
of the usual class "B" modulators used 
in regular- method AM transmitters. In 
conclusion, super -modulation repre- 
sents real efficiency. The p.m. or mod- 
ulator tube is dead until you speak. 
Then it releases r.f. power at an audio 
rate only half of the time, on the posi- 
tive audio voltage alternations.. On 
the negative alternations it is cooling. 
Expensive audio transformers are not 
required. It's still cheaper to obtain 
say 100 watts of r.f. power than the 
same amount of audio power. 

30 

Fig. 6. (A) Unmodulated regular method AM carrier only. (B) Same signal 100% modulated, as seen on Panadaptor screen. Fig. 7. 

(A) Carrier only, super -modulated signal. (B) Fully modulated as seen on Panadaptor. Notice extended positive peaks and 
suppressed carrier (lower peak). Fig. 8. (A) NBFM signal without modulation. (B) Same signal modulated ± 3 kc. Notice dead spot at "C." 

(A) 
Fig. 6. 

(B) (A) 
Fig. 7. 

8 (A) 
Fig. 8. 

°CARRIER 
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(B) 
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OU'RE in the driver's seat as radio -TV 
I serviceman, if you stock and sell Ken -Rad 

tubes. Backed by General Electric's vast re- 
search and development facilities, Ken -Rad 
engineers provide yDu al all times with out- 
standing new desigrs. You can service late - 
model receivers in your neighborhood know- 
ing that the Ken -Rac complete line of tubes, 
TV- picture, metal, glass, and miniature, in- 
cludes the advanced types to be found in new 
circuits ... like the pace -setting gated -beam 
6BN6 shown here (heater 6.3 v, 300 ma), or 
its 12BN6 companion (heater 12.6 v, 150 ma). 
... Get the service business that goes to the 
dealer who has the new types -who handles 
Ken -Rad tubes! It's new and profitable busi- 
ness, and builds prestige for your shop... . 

Phone or write your Ken -Rad distributor today! 

HOT THIS MONTH! 
Here's a clear -all -wires news item! Ken -Rad 1950 
advertising help is reach, and on its way to you via 

your distributor. There are sales -getting small ads for 
newspaper use -postcard mailers that pull -spot an- 
nouncements for your local radio station. Add these to 
the fine Ken -Rad displays and other promotions, and 
you as an alert Ken -Rad dealer have "what it takes" 
to profit from the active tube ma-ket 'n your area. 

6BN6 MINIATURE 
Typical Operating Conditions, TV Application 

Plate supply voltage 
Plate load resistance 

Accelerator voltage 
Cathode resistance 

Minimum signal voltage 
for limiting action 

Audio output voltage 

175 v 

.22 megohms 

85 v 

145 to 400 ohms 

1.25 v RMS 

12.5 y RMS 

PRODUCT OF GENERAI ELECTRIC COMPANY 

The gated -beam EBN6 does three 
tubes' work. It functions as a limiter, dis- 
criminator, and audio -amplifier in new 
TV and FM receivers. You'll be servicing 
sets soon with 6BN6's in their circuits, and 
replacements will be in order. Make sure 
you have this essential new miniature 
when you need it ... and other up- to -the- 
minute tube types ... by stocking the 
Ken -Rad brand! 

1e1 -JA 
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TWEETERS 
WIDEST SELECTION BEST 
VALUE HIGHEST QUALITY 

SINGLE UNIT TWEETERS 

MODELS 4408, 4409 -600 
CYCLE TWEETERS: Recom- 
mended for highest quality 
reproduction systems requir- 
ing a low crossover tre 
quency. Cobro shaped horn 
results in perfect wide ongle 
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 -ronge co- 
axial reproducer in o 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 e'conomical 6 
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. 

DUAL TWEETERS 

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 fitter and high fre- 
quency volume control. Any- 
one can install. 

'CROSSOVER NETWORKS 

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 Two -Band Wire 
(Continued from page 42) 

a simple connector made out of lucite 
was devised and used as shown in Fig. 
3. The antenna was thus assembled, 
hoisted in the clear about 30 feet 
above ground and placed in use. 

The same principle is applied if the 
antenna is being constructed for 7.13 
mc. and 14.25 mc. operation. For such, 
however, the "300 ohm common point" 
is to be noted in Fig. 2 as 22 feet from 
one end, and the feed line must be 
connected accordingly. Ten and twen- 
ty meters at 11 feet, or twenty and 
forty meters at 22 feet -take your 
choice; it can't be both combinations 
with a single connection. 

Upon installation of this antenna at 
the writer's station, it was noted that 
regardless of which of the two bands 
the antenna was used on, the final 
stage of the transmitter did not de- 
tune from minimum plate current 
state when the antenna was connected 
to it, thus indicating an excellent im- 
pedance match throughout the entire 
antenna system. In addition, the sys- 
tem loaded very readily as demon- 
strated by the required loose coupling 
of the two -turn pickup loop at the 
final stage of the transmitter. 

With a Class B modulated phone 
transmitter operating at not more 
than 150 watts input, no trouble has 
been experienced by the writer and 
others in working out satisfactorily on 
the 7, 14, and 28 mc. bands, even dur- 
ing the most congested hours. Sur- 

No.12 ANTENNA WIRE 

LUCITE CONNECTOR 

(A) 

Fig. 3. Method of lacing wire through 
connector and attaching 300 ohm line. 

prisingly enough, the antenna seems 
to be not at all critical as to tuning 
anywhere within these bands. 

With the use of a non -resonant feed 
line as indicated and the absence of 
standing waves as borne out by test, 
maximum efficiency in the transfer of 
energy from the transmitter to the 
antenna is achieved, and broadcast in- 
terference is kept to a minimum. These 
desirable factors alone should appeal 
to any amateur, new or experienced, 
and make construction of this simple 
antenna system a next- weekend must. 

The author's address is 2062 Eudora 
Street, Denver 7, Colorado. 30 

QUALITY LOSS IN TAPE AND WIRE 
RECORDERS DUE TO METALLIC DUST 

By MATTHEW MANDL 

OFTEN tape and wire recorders sud- 
denly develop severe distortion, in 

conjunction with low output and poor 
erase qualities. In most instances this 
trouble is due to an accumulation of 
metallic dust which has rubbed off the 
tape or wire as it slides over the sur- 
faces of the recording -erase heads. New 
reels of tape and new spools of wire are 
the worst offenders, though prolonged 
replay or re- recording of older tapes 
will also result in clogging of the re- 
cording and erase heads. 

An excellent method for cleaning the 
tape recorder heads is to use a pipe 
cleaner or a toothpick with cotton 
wrapped around its tip. Either of these 
is dipped into carbon tetrachloride or 
acetone; then applied to both the re- 
corder and erase heads, repeating with 
another pipe cleaner or cotton tip if the 
first one shows evidence of picking up 
considerable dust residue. Finish with 
a dry pipe cleaner, or allow the cleaner 
fluid time to evaporate before running 
the tape over the heads again. Some- 
times the heads need cleaning after 
only one or two new reels have been 
run through. 

In the case of the wire recorders, the 
aperture through which the thin wire 
runs on the recording head is too small 
to clean properly with a pipe cleaner or 
cotton -tipped toothpick. A thin piece 
of string or cotton thread can be used, 
again dipped in acetone. 

Tape recorder heads need more fre- 
quent cleaning than wire recorders, be- 
cause the recording compound on the 
tape rubs off more easily than metallic 
dust from wire. Occasionally the heads 
may clog so much that even acetone 
cleans it only with great difficulty. This 
occurs after long use without cleaning, 
and in this case it may be necessary to 
scrape off the cakes of recording dust 
which have adhered to the heads. A 
thin plastic aligning stick may be used 
for this purpose, or any other hard, 
pointed, non -metallic rod. A metal 
screwdriver or pin is not recommended 
because it will scratch the surfaces over 
which the tape rides. A scored and 
rough surface aggravates the trouble, 
for the heads will pick up more of the 
tape coating than before. 30 

Pipe cleaner can be used effectively to 
clean clogged recording and erase heads. 
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A R E T H E 

QUALITY LINE OF 

TEST EQUIPMENT KITS 

MODERN STYLING 
Heathkits have brought a new con- 

ception of beauty to laboratories and 
service benches. 

Many organizations have standard- 
ized on Heathkits to make their shops 
appear attractive and uniform:- 

The panels are produced in grey and 
maroon and the modern streamline 
aluminum handles give the instruments 
a pleasant, professional appearance. 

There is no waste space or false 
effort to appear large in Heathkits - 
space on service benches is at a premi- 
um and the size of Heathkit instruments 
is kept as small as is consistent with 
good engineering design. 

BEST OF PARTS 
You will find many famous names 

on the parts in your Heathkit. Mal- 
lory switches and filter condensers, 
Chicago Transformer Corporation 
and Electrical Assembly Transform- 
ers, Centralab Potentiometers. Bel- 
den Cable, IRC and Allen Bradley 
resistors, G.E. tubes, Cinch and 
Amphenol sockets with silver plated 
contacts, Defiance variable conden- 
sers, Eby binding post and many 
other quality parts. The finest of 
parts are used to assure long 
trouble -free service from Heathkits. 

KITS THAT FIT 

LARGE 
EASILY READ 

CALIBRATIONS 
No charts or calculations are 

necessary to use any Heathkit prop- 
erly. All scales are simply and 
plainly marked. 

The operator instantly knows the 
proper use of the instrument and 
can proceed confidently. No multi- 
plication is required as each scale 
is calibrated independently of the 
others. 

Heathkit chassis are precision punched 
to fit the quality parts supplied. The 
grey crackle aluminum cabinet and the 
two -color panels are die punched to 
assure proper fitting. 

Many builders have written marvel- 
ing at the ease with which assembly 
can be accomplished. 

The chassis are specially engineered 
for easy assembly and wiring - there 
are no small, tight corners which can- 
not be reached -the ends of the chassis 
are left open in order that installation 
of parts and soldering can be done 
with both hands. 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. 

February, 1950 

COMPLETE KITS 
When you receive your Heathkit, 

you are assured of every necessary 
part for the proper operation of the 
instrument. 

Beautiful cabinets, handles, two - 
color panels, all tubes, test leads 
where they are a necessary part of 
the instrument, quality rubber line 
cords and plugs, rubber feet for each 
instrument, all scales and dials ready 
printed and calibrated. Every Heath- 
kit is 110V 60 cy. power transformer 
operated by a husky transformer es- 
pecially designed for the job. 

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 required. 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 electro- 
static shields to prevent interaction 
of AC fields. 

These transformers are built by 
several of the finest transformer 
companies in the United States. 

COMPLETE 
INSTRUCTION MANUALS 

Everyone is pleased at the thor- 
ough instructions covering the as- 
sembly of each h'eathkit instrument. 
Every detail of the assembly is 
covered, together with sections on 
the use .of the instrument and 
trouble shooting instructions in case 
of difficulty. Actual photos of the 
assembled instrument enable fast 
and accurate assembly, clear sche- 
matics and pictorial diagrams of 
the confusing parts such as rotary 
switches, enable the wiring to be 
completed quickly. 

IDEAL FOR SCHOOLS 
Heathkits have been adopted as 

standard equipment of many of the 
largest universities and colleges. 
The low cost plus the fact that the 
students learn by actual assembly 
make them ideal training mediums. 
Many high schools and small col- 
leges are finding that they too can 
have a modern physics and elec- 
tronics laboratory by using Heathkits. 

Some of the largest technical 
schools recommend Heathkits to their 
students as the best means of se- 
curing the necessary equipment to 
start their own shops. 

... BENTON HARBOR 15 , MICHIGAN 
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%!e NEW V- 4eddi 
VACUUM TUBE VOLTMETER KIT 

7e 
Meter scale 17% longer than average 
41/2" meter. 
Modern streamline 200 ua meter. 
New modern streamline styling. 
Burn -out proof meter circuit. 
24 Complete ranges. 
Isolated probe for dynamic testing. 
Most beautiful VTVM in America. 

Accessory probes (extra) extend ranges to 
10,000 Volts and 100 Megacycles. 
Uses 1% precision ceramic divider resistors. 
Modern push -pull electronic voltmeter 
circuit. 
Electronic AC circuit. No current drawing 
rectifiers. 
Shatterproof plastic meter face. 

The new Heathkit Model V -4 Vacuum Tube Voltmeter has dozens of improvements. A new modern 
streamlined 200 microampere meter has Alnico V magnet for fast, accurate readings. The new 
electronic AC voltmeter circuit incorporates an entire new balance control which eliminates contact 
potential and provides greater accuracy. New simplified switches for quicker assembly. New snap -in 
battery mounting is on the chassis for easy replacement. 

The Heathkit VTVM is the only kit giving all the ranges. Check them - DC and AC full 
scale linear ranges of 0 -3V, 0 -10V, 0 -30V, 0 -100V, 0 -300V, 0 -1000V and can be extended to 
0 -3000V and 0- 10,000V DC with accessory probe at slight extra cost. Electronic ohmmeter has six 
ranges measuring resistance accurately from .1 ohm to one billion ohms. Meter pointer can be offset 
to zero center for FM alignment. 

The DC probe is isolated for dynamic measurements. Has db scale for making gain and other 
audio measurements. 

The new instruction manual features pictorial diagrams and step -by -step instructions for easy 
assembly. The Heathkit VTVM is complete with every part -110V transformer operated with 
test leads, tubes, light aluminum cabinet for portability, giant 41/2" 200 microamp meter and 
complete instruction manual. 

Order now and enjoy it this entire season. Shipping weight 8 lbs., Model V -4 

hew TTe[TiZIei 

HANDITESTER 
?eae' es 

Beautiful streamline Bakelite 
case. 
AC and DC ranges to 5,000 
Volts. 
1% Precision ceramic resistors. 
Convenient thumb type adjust 
control. 
400 Microampere meter 
movement. 
Quality Bradley AC rectifier. 
Multiplying type ohms ranges. 
All the convenient ranges 10 -30- 
300- 1,000 -5,000 Volts. 
Large quality 3" built -in meter. 

A precisio? portable volt- ohm-milli- 
ammeter. An ideal instrument for 
students, radio service, experi- 
menters, hobbyists, electricians, 
mechanics, etc. Rugged 400 ua 
meter movement. Twelve complete 
ranges, precision dividers for accu- 
racy. Easily assembled from com- 
plete instructions and pictorial dia- 
grams. An hour of assembly saves 
one -half the cost. Order today. 
Model M -1. Shipping wgt., 2 lbs. 

S 50 
THE FINEST VTVM KIT AVAILABLE 
FOR THIS PRICE. 
Accessory: 10,000V high voltage probe, No. 310, $4.50. 
Accessory: RF crystal diode probe kit extends RF range 

to 100 Mc., No. 309, $6.50. 

_ _ _ _ 

VACUUM 
TUBE VOLTMETER 

cFNON FAIN CONi.,NY Nw,rsae,.rrc aAN 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 
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TEST NSTRUMENT KITS 

dey 
e50 5 "OSCILLOSCOPE KIT 

qeatlsl¢ít 
PUSH -PULL EXTENDED RANGE 

The first truly television oscilloscope. 
Tremendous sensitivity .06 Volt RMS per inch deflection. 
Push-pull vertical and horizontal amplifiers. 
Useful frequency range to 21/2 Megacycles. 
Extended sweep range 15 cycles to 70,000 cycles. 
New television type multivibrator sweep generator. 
New magnetic alloy shield included. 
Still the amazing price of $39.50. 

The new 1950 Push -Pull 5" Oscilloscope has leature: that seem 
impossible in a $39.50 oscilloscope. Think of it - push -pull 
vertical and horizontal amplifiers with tremendo sensitivity only 
six one -hundredths of a volt required for full inch of deflection. 
The weak impulses of television can be boosted so full size on the 
five -inch screen. Traces you couldn't see before. Amazing frequency 
range, clear, useful response at 21/2 Megacycles made possible by 
improved push -pull amplifiers. Only Heathkit Oscilloscopes have 
the frequency range required for television. New rype multi - 
vibrator sweep generator with more than twice thr frequency range, 
15 cycles to 70.000 cycles will actually synchronize with 250,000 
cycle signal. Dual positioning controls will more tram over any 
section of the screen for observation of any past. New magnetic 
alloy CR tube shield protects the instrument from ou:side fields. 
All the same high quality parts, cased electrostatically shielded 
power transformer, aluminum cabinet, all tubes and ?arts. New 
instruction manual now has complete step- by -s:ep pi :corials for 
easiest assembly. Shipping weight, 25 lbs. Model 0-5 

$34so 
qeatll t 

E L E C T R O N I C 

S W I T C H K I T 

DOUBLE THE UTILITY OF ANY SCOPE 

An electronic switch used with any oscilloscope provides two 
separately controllable traces on the screen. Each trace is con- 
trolled independently and the position of the traces may be 
varied. The input and output traces of an amplifier may be ob- 
served one above the other or one directly over the other illus- 
trating perfectly any change occuring in the amplifier. Dis- 
tortion -phase shift and other defects show up instantly, 110V. 
60 cycle transformer operated. Uses 5 tubes (1 6X5, 2 6SN7's. 
2 6SJ7's). Has indivdual gain controls, positioning control and 
coarse and fine switching rate controls. The cabinet and panel 
match all other Heathkits. Every part supplied including de- 
tailed instructions for assembly and use. Shipping weight 11 
lbs. Model S -1 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB N.Y 

February, 1950 
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you control the9 of the instrument. 
learn the entire story 

itefiA 1950 VERNIER TUNING RF 

qeat44er SIGNAL 
GENERATOR KIT 

New 5 -to -1 ratio vernier 400 cycle audio available 
tuning for ease and accuracy. for audio testing. 

New external modulation Most modern type R.F. 

switch - use it for fidelity oscillator. 
testing. New precision coils for 
Covers 150 Kc. to 34 Mc. on greater output. 
fundamentals and calibrated Cathode follower output for 
strong harmonics to 102 Mc. greatest stability. 

The most popular signal generator kit has been vastly improved - the experience of 
thousands combined to give you the best. Check the features in this fine generator and 
consider the low price $19.50. A best buy for any shop, yet inexpensive enough for 
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage. 

The new features double the value - think of being able to make fidelity checks on 
receivers by inserting a variable audio signal. Internal 400 cycle saw -tooth audio oscillator 
modulates R.F. signal and is available externally for audio testing. The new 5 -to -1 ratio 
vernier drive gives hairline tuning for maximum accuracy in scale settings. The coils are 
already precision wound and calibrated. Uses turret type coil and switch assembly for ease 
of construction. The generator is 110V. 60 cyde transformer operated and comes complete 
in every detail - cabinet, tubes, beautiful two color calibrated panel and all small parts - 
new step -by -step pictorial diagrams and complete instruction manual make assembly a cinch 
even fcr novices. Why try to get along without a signal generator when you can have the 
best for less than a twenty- dollar bill. Better order it now. Shipping weight, 7 lbs. 
Model G -5. 

S_IGNAI. 
GENOgIZATOR 

6-e.,e NEAP Toe COMnANY 
NOR.. 

S 1 

$3450 qe4d441- 
SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 
Experimenters and servicemen working with a square wave for 
the first time invariably wonder why it was not introduced 
before. The characteristics of an amplifier can be determined 
in seconds compared to several hours of tedious plotting using 
older methods. Stage by stage, amplifier testing is as easy Its 

signal tracing. The low distortion (less than 1% ) and linear 
output ( ± one db) make this Heathkit equal or superior io 
factory built equipment selling for three or four times its price. 
The circuit is the popular RC tuning circuit using a four gang 
variable condenser. Three ranges 20 -200, 200 -2,000, 2,000- 
20,000 cycles are provided by selector switch. Either sine or 
square waves instantly available at slide switch. All components 
are of highest quality, cased 110V. 60 cycle power transformer. 
Mallory F.P. filter condensers, 5 tubes, calibrated two -color 
panel, grey crackle aluminum cabinet. The detailed instructions 
make assembly an interesting and instructive few hours. Ship- 
ping weight, 12 lbs. Model G -2. 

EXPORT DEPT. 

13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. 
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s qeatileer 
TUBE CHECKER KIT 

® 

ELSE 
TO BUY 

7earsucet 
1. Measures each element individually. 
2. Has gear driven roller chart. 
3. Has lever switching for speed. 
4. Complete range of filament voltages. 
5. Uses latest type lever switches. 
7. Uses beautiful shatterproof full view meter. 
8. Large size 11" x 14" x 4" complete. 
9. Checks new 9 pin miniatures. 

Check the features and you will realize that this Heathkit has 
all the features you want. Speed, simplicity, beauty, protection 
against obsolescence. The most modern type of tester - meas- 
ures each element - beautiful Bad -Good scale, high quality 
meter - the best of parts - rugged oversize 110V. 60 cycle 
power transformer - finest of Mallory switches - Centralab 
controls - quality wood cabinet - complete set of sockets for 
all type tubes including blank spare for future types - fast 
action gear driven roller chart uses brass gears to quickly locate 
and set up any type tube. Simplified switching cuts necessary 
time to minimum and saves valuable service time. Short and 
open element check. No matter what arrangement of tube 
elements, the Heathkit flexible switching arrangement easily 
handles it. Order your Heathkit Tube Checker 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 build it now. 

Complete with detailed instructions, all parts, cabinet, roller 
chart, ready to wire up and operate. Shipping weight, 12 lbs. 
Model TC -1. 

6`16/ 29.° 
BATTERY 

ELIMINATOR KIT 
Now a bench 6 Volt power supply kit for all auto radio 
testing. Supplies 5 - 71/2 Volts at 10 Amperes continuous 
or 15 Amperes intermittent. A well filtered rugged power 
supply, uses heavy dirty selenium rectifier, choke input filter 
with 4,000 MFD of electrolytic filter. 0 - 15 Volt meter 
indicates output. Output variable in eight steps. Excellent 
for demonstrating auto radios. [deal for servicing - can 
be lowered to find sticky vibrators or stepped up to equiva- 
lent of generator overload - easily constructed in less than 
two hours. Complete in every respect. Shipping wgt., 19 lbs. 
Model. BE -1 

72atliú, ELSE T O BUY 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. 
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qeetat0,ea 
ELIMINATE 

altt 

Plate 

crackle painted 
omeçorsánd attráçtiveYbrrght 

cadmium 
anrsk- bifs 

chastis for ¢ ro essaonal ap d f 

TELEVISION ALIGNMENT 
GENERATOR KIT 

Everything you want in a television alignment generator. A wide band sweep generator covering all TV frequencies 0 to 46 - 54 to 100 - 174 to 220 Megacycles, a marker indicator covering 19 to 42 Mega- cycles, AM modulation for RF alignment - variable calibrated sweep width 0 -30 Mc. - mechanical driven inductive sweep. Husky 110V. 60 cycle power transformer operated - step type output attentuator with 10,000 to 1 range - high output on all ranges -,band switch- ing for each range - vernier driven main calibrated dial with over 45 inches of calibration - vernier driven calibrated indicator marker tuning. Large grey crackle cabinet 161 /g" 10%g" x 7- 3/16 ". Phase control for single trace adjustment. Uses three high frequency triodes plus 5Y3 rectifier - split stator tuning condensers for greater effi- 
ciency and accuracy at high frequencies - this Heathkit is complete and adequate for every alignment need and is supplied with every part - cabinet, calibrated panel, all coils and condensers wound, calibrated and adjusted, tubes, transformer, test leads - every part with instruc- tion manual for assembly and use. Actually three instruments in one -TV sweep generator -TV AM generator and TV marker indicator. $3950 

Shipping weight 20 lbs. 
Model TS -1A 

s6950 
Shipping weight 15 lbs. 

Model IS-1 

L/Z/ti_t. IMPEDANCE BRIDGE 

Zerio qieat 
IMPEDANCE 
BRIDGE KIT 

A LABORATORY INSTRUMENT NOW WITHIN 
THE PRICE RANGE OF ALL 

Measures inductance from 10 microhenries to 100 henries capaci- 
tance from .00001 MFD. to 100 MFD. Resistance from .01 ohms to 
10 megohms. Dissipation factor from .001 to 1. "Q" from 1 
to 1000. 

Ideal for schools, laboratories, service shops, serious experi- 
menters. 

An impedance bridge for everyone - the most useful instru- 
ment 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 1000 cycle hummer. Mallory ceramic 
switches with 60 degree indexing - 200 microamp zero center 
galvanometer -1/2 of 1% ceramic non -inductive decade resistors. 
Professional type binding posts with standard 3,4" centers. Beautiful 
birch cabinet. Directly calibrated "Q" and dissipation factor scales. 
Ready cailbrated capacity and inductance standards of Silver Mica, 
accurate to 1/z 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 Volt battery for resistance and hummer operation. 
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. 
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NEW qeddieet 
SIGNAL TRACER AND 

UNIVERSAL TEST SPEAKER KIT 
The popular Heathkit Signal Tracer has now been com- 
bined with a universal test speaker at no increase in price. 
The same high quality tracer follows signal from antenna 
to speaker, locates intermittents, defective parts quicker, 
saves valuable service time, gives greater income per service 
hour. Works equally well on broadcast, FM or TV re- 
ceivers. The test speaker has assortment of switching ranges 
to match push -pull or single output impedance. Also tests 
microphones, pickups, PA systems; comes complete - 
cabinet, 110V. 60 cycle power transformer, tubes, test 
probe - all parts and detailed instructions for assembly 
and use. Shipping Wt., 8 lbs. Model T -2. 

qeettileet 
CONDENSER 
CHECKER KIT Ter. 

19° 

Power factor scale Bridge type circuit 
Measures resistance Magic eye indicator 
Measures leakage 110V. transformer operated 
Checks paper- mica- electrolytics All scales on panel 

Checks all types of condensers, paper- mica -electrolytic- 
ceramic over a range of .00001 MFD. to 1000 MFD. All 
on readable scales that are read direct from the panel. 
NO CHARTS OR MULTIPLIERS NECESSARY. A 
condenser checker anyone can read without a college 
education. A leakage test and polarizing voltage for 20 
to 500 volts provided. Measures power factor of elec- 
trolytics between 0% and 50 %. 110V. 60 cycle trans- 
former operated complete with rectifier and magic eye 
tubes, cabinet, calibrated panel, test leads and all other 
parts. Clear detailed instruction for assembly and use. 
Why guess at the quality and capacity of a condenser 
when you can know for less than a twenty dollar bill. 
Shipping weight, 7 lbs. Model C -2. 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE ARLAB -N.Y. 

HEATH' CO MAI P Alk IVY 
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i 
teasing 

Heathkit 's uniform styling addsshoP. 

professional touch to any 

BROADCAST MODEL BR -1 
550 to 1600 Kc. 

$1950 

V i e a i i P R O V I D E 

PROFESSIONAL 
LABORATORY APPEARANCE 

iteett qeeatledee- 
BROADCAST AND 3 BAND 
SUPERHETERODYNE 

RECEIVER KIT 
3 BAND MODEL AR -1 

550 Kc. to 20 Mc. Two new Heathkit Superheterodynes featuring the 
best of design and material. Beautiful six inch slide 
rule dials - 110 V. 60 cy. AC power transformer 
operated -metal cased filters -quality output trans- 
formers, dual iron core metal can IF transformers - 
two gang tuning condenser. The chassis is provided 
with phono -radio switch -110 V. outlet for changer 
motor and phono pickup jack. Each kit is complete 
with all parts and detailed instruction booklet. Pic- 
torial diagrams and step -by -step instructions make 
assembly quick and easy. 

Ideal AC operated superheterodyne receiver for home use or replacement in 
console cabinet. Cornes complete with attractive metal panel for cabinet 
mounting. Modern circuit uses 12K8 converter, I2SH7 input IF stage, 12C8 
output IF stage and first audio 12A6 beam power output stage, 5Y3 rectifier. 
Excellent sensitivity for distant reception with selectivity which effectively 
separates adjacent stations. 

The husky 110 V. cased power transformer is conservatively rated for long life. 

The illuminated six inch slide rule dial is accurately calibrated for DX recep- 
tion. Enjoy the pleasure of assembling your own fine home receiver. Has tone, 
volume, tuning and phono -radio controls. Chassis size 21/4" x 7" x 121/2" 
Comes complete with all parts including quality output transformer to 3.4 ohm 
voice coil, tubes, instruction manual, etc. ( less speaker) . Shipping Wt., 10 lbs. 
No. BR -1 Receiver $19.50. 
No. 335 Communications Type Table Model Metal Cabinet $4.50 
No. 320 High Quality 5" PM Speaker for above 2.75 

qeeatitleet. 
PUSH -PULL HIGH FIDELITY 

AMPLIFIER KIT 

Build this high fidelity push -pull amplifier 
and save two- thirds the cost -has two pre- 
amplifier stages, phase inverter stage and 
push -pull beam power output stage. Comes 
complete with six tubes -quality output 
transformer (to 3 -4 ohm voice coil) tone 
and volume controls- varnish impregnated 
cased j10V. power transformer and de- 
tailed instruction manual and all small 
parts. Six watt output with output flat with- 
in 11/2 db between 50 and 15000 cycles. 

Build this amplifier nowandenjoyit for years 

Shipping Wt. 7 lbs. Model A -4 

12" PM Speaker for above $6.95 

Enjoy the thrill of world wide short wave reception with this fine new AC 
operated Heathkit 3 band superheterodyne - amazing sensitivity 15 microvolt 
or better on all bands. Continuous coverage 550 Kc. to over 20 Mc. Easy to 
build with complete step -by -step instructions and pictorial diagram. Attractive 
accurately calibrated six inch slide rule dial for easy tuning. Six tubes with one 
dual purpose tube gives seven tube performance. Beam power output tube 
gives over 3 watts output. 
Separately assembled coil turret with band switch eliminates difficult construc- 
tion. Conservatively rated 110 V. power transformer supplies full operating 
voltages to all tubes for maximum reception. Has band switch, tuning, volume, 
tone and phono -radio controls. Chassis size 21/4" x 7" x 121/2" - supplied 
complete - punched chassis - tubes - controls - transformers ( quality out- 
put to 3.4 ohm voice coil) - all small parts - hardware and instructions 
(less speaker). Shipping Wt., 10 lbs. No. AR -1 Receiver $23.50. 
No. 335 Communications Type Table Model Metal Cabinet $4.50 
No. 320 High Quality 5" PM Speaker for above 2.75 

ORDER B L A N K 

HEATH CO. 
BENTON HARBOR 

MICHIGAN 

FROM 

Ouan. DESCRIPTION 

SHIP V IAA 
_Parcel Post 

_Express 
Freight 

_Best Way 

Total Price 

ENCLOSED FIND CHECK ... MONEY ORDER FOR 

PLEASE SHIP C.O D POSTAGE ENCLOSED FOR_POUNDS 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y 
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For additional information on any of the items described herein, readers 
are asked to write direct to the manufacturer. By mentioning RADIO & 

TELEVISION NEWS, the page, and the issue number, delay will be avoided. 

CONVERTER LINE 
A new line of d.c. to a.c. converters 

has been announced by Cornell -Dubi- 
lier Electric Corporation of South 
Plainfield, New Jersey. 

These "Powercons" have been de- 
signed for use with radio or television 

equipment and are filtered for clear 
reception. They are capable of start- 
ing under full load without the neces- 
sity of starting the converter first and 
then applying the load. Several of 
the 32 and 110 volt models include the 
company's "Phantomswitch" circuit 
for automatic starting and stopping 
when the a.c. load switch is operated. 

A dozen different models of con- 
verters are available ranging from 
units capable of operating from a 6 
volt battery source to units capable 
of converting 110 volt d.c. to operate 
television receivers in d.c. urban areas. 
Complete data and further informa- 
tion are available from the company. 

FILM SYNCHRONIZER 
The Amplifier Corp. of America, 

398 -2 Broadway, New York 13, New 
York, has developed a simple and effi- 
cient system for synchronizing a mag- 

netic tape recorded script with any 
automatic slide projector without the 
use of tone signals or push -buttons. 

A high -fidelity "Twin -Trax" dual- 

February, 1950 

channel tape recorder is used as the 
recording and playback medium. At 
pre -set intervals, a pulse is sent to the 
projector, activating the projector's 
tripping mechanism. A pair of leads 
from the recorder to the projector is 
the only electrical or mechanical con- 
nection required. 

The script is recorded in the normal 
manner on sound recording tape. At 
each point in the script where the 
slide is to be changed, a 2" long, 1/s " 

wide strip of special self- adhering 
copper foil is placed on the back, or 
uncoated side, of the recording tape. 
As the recording tape passes a lam- 
inated switch on the recorder during 
playback, the copper foil shorts out a 
section of the switch which activates 
a relay to send the tripping pulse to 
the projector. 

Full details and operating specifi- 
cations on this film synchronizer are 
available from the company's Audio - 
Visual Division. 

S.W. CONVERTER 
A new auto radio short -wave con- 

verter that makes reception possible 

on all makes and models of auto 
radios has just been announced by 
Philco International Corporation of 
50 Broadway, New York 4, New York. 

The short -wave converter, Model 
SW -4940, features six push- buttons 
that provide for the instantaneous 
selection of 49 meter, 31 meter, 25 
meter, 19 meter, 16 meter, and stand- 
ard broadcast bands. 

The unit mounts compactly under 
the dashboard. It uses two miniature 
tubes and has a fixed -tuned r.f. stage. 

TAPE RECORDER 
National Recorder Co. of 7120 Mel- 

rose Avenue, Los Angeles 46, Cali- 
fornia has developed a new tape 
recorder which provides two hours of 
recording time (at 7.5 inches per sec- 
ond) instead of the customary one 
hour's recording. The unit operates 
on a new patented principle which 
eliminates the rewinding of tape be- 
fore playback. 

Instead of using the conventional 1/4 

inch tape, the new recorder uses a 

These Men are Getting 
PRACTICAL TRAINI G 

I. RADIO- 
TELEVISION 

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 Radio and Tele- 
vision. 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! 

COYNE 
B. W. Cooke, 

Pres. 

ELECTRICAL,RADIO & 
TELEVISION SCHOOL 
500 5. Paulina St., Dept. 20 =1K 

Chicago 12, Illinois 

B. W. COOKE, Pres. 
COYNE Electrical, Radio & Television School, 

500 S. Paulina Street, Dept.20 -1K Chicago 12, Ill. 
i Send FREE BOOJ, and full details on Radio - 

Television Course. 

I NAME 

ADDRESS 

CITY STATE 
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Zee 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 

COMPONENTS REPLACEMENT GUIDE, Bulletin 338C. 

Lists Stancor replacement components for two- hundred 

and fifteen models and chassis made by forty -three 

leading receiver manufacturers. 

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 -1. 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 

FOR BARGAINS IN 
Read RADIO 

Receivers, Transmitters, Amplifiers, Television Sets, Batteries, Instruc- 
tion, Surplus Parts, Phonograph Records, and many more items. 

& TELEVISION NEWS EVERY MONTH CO 

HAMMOND 
ORGANS 
WANTED 

Any Model - Any Condition 

Box 492, % RADIO 
& TELEVISION NEWS 

185 N. Wabash Ave. 
Chicago 1, III. 

no 

SUB -MINIATURE 

Printed Electronic Circuits 
on ceramics, glass electron tubes, 
plastics and paper bases from your 
schematics. Special attention given 
to small orders. All service and cor- 
respondence held strictly confidential. 

Write for full details and our latest 
bulletins on printed circuit compo- 
nents and assemblies available from 
stock. 

PLASTICS & ELECTRONICS COMPANY 
P.O. Box 38, Station J Buffalo 8, New York 

tape two inches in width. The wide 
tape allows the recording of twelve 
tracks per inch instead of one per 
quarter inch. This feature utilizes t:he 
maximum amount of tape possible 
while cutting waste tape surface to a 
minimum. Upon reaching the end of 
the tape, the recording head drops 

down one track and the tape reverses, 
giving continuous recording in the op- 
posite direction. The time cycle for 
this operation is 1 /60th second. 

"ELECTRONIC BLACKBOARD" 
As an aid in teaching television and 

electronics courses, Television Equip- 
ment Corporation of 238 William 
Street, New York 7, New York has an- 
nounced a new "Electronic Black- 
board." 

The new T -602 projection oscillo- 
scope delivers pictures either 18 x 24 

inches for small groups or 8 x 10 feet 
for larger audiences. The light- gather- 
ing power of its Bausch & Lomb :re- 
fractive optical s y s t em is said to 
provide the largest, brightest cathode - 
ray tube display now commercially 
available. 

Particular new features including 
functional centering controls, im- 
proved calibration circuit, driven and 
recurrent sweeps, line frequency de- 
flection and phasing, as well as novel 
brightening and Z -axis intensity cir- 
cuits increase the basic usefulness of 
the T -602. 

REPLACEMENT CONTROLS 
A packaged set of specially designed 

parts, tradenamed "Concentrikit" is 
being marketed by International Re- 
sistance Co. of 401 N. Broad Street, 
Philadelphia 8, Pa. 

From this kit, radio technicians are 
enabled to assemble a variety of con - 
centrics to meet over an estimated 90 
per -cent of their replacement require - 

(Continued on page 118) 
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hallic afters 
S -56 11 -TUBE FM -AM CUSTOM CHASSIS. A REG- L5995 
ULAR $110.00 VALUE ON SALE AT McGEE FOR 

A World's Finest Radio Value for Custom Installation 
Model S -56 Hallierafters, il tube AM -FM radio receiver chassis for broad- 
cast and FM 88 to 108 mc. Automatic frequency control on FM, holds the receiver in perfect tune. Phono connection rear of chassis. Full range tone control With bass boost. Push -pull 6K6 tubes in audio sys- tem. Frequency response essentially flat, from 50 to 14.000 CPS. Wide vision accurately calibrated slide rulo dial, with pm-selection on broad- cast band. Output transformer 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 your order. in early. Designed to be used in commercial radio selling in the $400 to $600 class. The regular dealers' net on this chassis is 

ñ 110.00. However, a lucky pur- chase enables us to offer these brand new, factory cartoned S -56 Belli- crafters chassis, complete with tubes and operating instructions, at only $59.95 less speaker. Chassis size 120 /ax10x7a /4 ". Weight 25 lbs. Brand new factory cartoned. Buy your S-56 with a wide range PM speaker. Pick your combination from the prices listed below and save. 
S -56 Hallicrafters custom chassis with tubes and operating instructions and 12" CR -13X coaxial PM, $32.50 list speaker, ready to play as pic- tured above. Shipping weight 33 lbs. Net, $69.95. 
S -56 Hallicrafters custom chassie with tubes and operating instructions and super 12" 21 oz. Alnico V PM speaker, ready to play. Shipping weight 38 lbs. Net, $69.95. 
S -56 Hallicrafters custom chassis with tubes and operating instructions and 15^ 21 oz 

S -56 with 
569.95. 

12" Coaxial speaker as pictured 

to play. Shipping 
speaker Model _ Alnico V PM speaker, ready 

Order the V ipping3w 
weight 45 lbs. Net, $73.95. 

General Instrument singlerwspeed chan 
egera 

at $12.95, 
at with3.21, or 

S-56 Hallicrafters. your 5 -58 

HALLICRAFTERS 
S -59 

8-TUBE FM -AM 

CUSTOM 

CHASSIS 

s32ss 
Model S -59 Hallicrafters, high fidelity, 8 tube FM /AM 
chassis, for custom installations. Receives broadcast 540 
to 1700 be and FM 88 to 108 mc. Size 121/2x71/2x9 ". 
An excellently engineered chassis, with accurately calibrated 
slide rule dial. Variable tone control and 60 to 14,000 
CPS wide range audio. (Push -pull 6K6's) 8 ohm output 
transformer will match most speakers. No special output 
transformer required. Loop antenna built on for broad- 
cast reception. Includes tubes: 2 -6BA6, 613E6, 6AL5 
6SQ7, 2-6K8 and 5Y3. This is without a doubt the most 
radio chassis we have been able to offer. Better rush 
your order now. We have them. 
S -59, 8 tube FM /AM chassis, with tubes. Weight 18 lbs. 
Net $32.95. 
S -59, 8 tube FM /AM chassis, with tubes and regular 
$12.95, 

95, 2. coaXial 
PM speaker, CR -13X. Weight 24 

lbs. 

COMPLETE RADIO AND AMPLIFIER KITS BEST QUALITY AND PRICES 
6 -TUBE AC 2 BAND RADIO KIT $9.95 

BIGGEST RADIO KIT VALUE IN U.S. 
BUILD A RADIO WITH MATCHED "DETROLA" PARTS 

A complete kit of parts, tubes and ready punched chassis to build a fine 
6 tube power transformer type radio chassie. (No cabinet.) We furnish 

every piece as well as printed diagram and photograph: Chassis 
size 14 x 71/2 x 7. Receives standard broadcast and 6 to 18 MC 
foreign short wave. 3 gang tuning condenser used on both bands. 
90 mil power transformer 6v6 output tube. This kit is made up 
of parts intended for use in a high quality s radio. Has full 
lighted slide rule e dial. Everything goes together lust like a 
factory built radio Priced complete with 6 tubes. Kit model 
6 -ACX. Less speaker. Weight 16 lbs. Net $9.95. 

CHOICE OF EITHER 8 OR 10 INCH DYNAM C SPEAKER, $1.99 EXTRA. NOTE OUTPUT 
TRANSFORMER IS ATTACHED TO THE SPEAKER. 

New 3 -Way 
PORTABLE RADIO KIT 

ONLY $9.95 
Sensational new 
way .portable r a d i o 
kit. 4 tubes Plus a n 

recti- 
fier. Housed in all 
aluminum, leatherette 
covered case made by 
Farnsworth, w i t h 
loop antenna built -in. 
Size 5x9x8 ". Build 
looking 

a 
ooking 

professional 
ith 

this kit. Every piece furnished including 
tubes: 1R5, 1T4, 1S5, and 3V4, as well as 

was-to-follow 
diagram and photo. This set ill make a full two gang superhet, that 

looks like a $40.00 radio. We should ask 
$17.00 for this kit. Stock No. FP -4X, com- 
plete kit less batteries, weight 8 lbs. Net 
price, 

ntl9 A ", $2.25 extraerles, 
671/2 volt 

GAROD 
PERSONAL 

PORTABLE KIT 
Complete Garod Per- 
sonal portable k i t , 

Model X -45. Made 
from genuine Garod 
factory- matched parts. 
A complete k i t to 
build a broadcast bat- 
tery- operated 4 -tube 
receiver. Small in size, 61/2x31/4x41/2" 
Weight 31/2 lbs. 2 -gang superhet ircuit. Set comes on when lid opens. Rugged 
metal case with colored plastic front and 
back. Loop antenna in lid. Furnished with diagram, photos and tubes. 671/2 volt B battery and flashlight cell, $1.65 extra. Will go together like a factory- built radio. Shipping weight 6 lbs. Model 
X -45. Net price, $9.95. 
Model X -45WT portable radio is X -45 wired 
ready to operate. Net, $14.95. 

McGEE'S NEW FM -AM -PA KIT $39.95 
12 Tube Kit Model PRK -51, This is the most elabo- rate radio, P.A. kit that our engineering department 
could design. Here are its features: Receives broad - st, 550 to 1650 kc and FM, 88 to 108 me (3 gang tuning on FM.) The audio system is wide range, 40 to 17,000 cps., 5 lb. interwound high fidelity output matches 8 ohm speaker- Twin tone controls, (base and treble boost). Phonograph inputs for standard Icrystal or General Electric variable reluctance. Mike nput for crystal or dynamic mike. This radio may be used for an 18 watt P.A. system, a recording ampliber, or for a hiRRb fidelity T.V. sound system. Chassis size, 151/2 x 71/ 71/.2 ready punched. Eve hing furnished with the kit, including tubes; BAGS, BSH67Y, 2 -8BÁ6, B TB, SHB, 6BE6, 12ÁT7, 2-6V6 and 5Y3. The FM RF section is ready wired (coils and sockets), to make this kit easier for you te build. 6" slide rule dial. Complete kit model PRK -51 with photos and in- structions, $39.95. Speaker recommended, Oxford 12 ", 22 os. PM. curved cone and 11/2" voice coil. Model 12 -XMS $10.00 extra. 

6 -TUBE AC -DC KIT $11.95 
5 -TUBE MODEL $9.95 

McGee's New 1950 Model 6 -tube AC -DC 
broadcast radio kit, complete with all 
matched parts. Attractive plastic cabinet, full 2 -gang superhet circuit with 456 I.F.'a, 
ñVC, full size dynamic speaker, illumi- ated slider le dial and loop antenna. Every part furnished including tubes and sche- matic 

training hlsi lie ideal for schools use.Wake commer- cial looking radio when Wired. 6 -tube kit, 
Model NR -6, with tube s: 2- 12BAd, 

SOLAR F.P. 
COND. SALE 

40-30 Mfd 150v FP cond 1 x2" $.29 
40.40 Mfd 150v FP cond 1 x2" .29 
80 Mfd 150v FP cond 1 x21f .29 
80-40 Mfd 150v FP cond 1 a3' z" .39 
30-50 150v, 20 50v, 

100 10V 11/2x2" .49 
40.40 Mfd 150v, 

40.40 25v 11/2x2" 
50.50 Mid 150v 20 25v 1 x3" 
60.40 Mfd 150v 10 25v 1 x3" 
75-75 Mfd 150v FP cond 1 x3" 
40 Mfd 250v 20 25v 11/2x2^ 
50 300v, 40 250v, 

20 25v 1 x31/4" 
30-15 Mfd 150v 20 25v 1 x3" 
20 Mfd 400v 20 25v 1 x21/2" 
40-10 Mfd 400v 20 25v 1 x21/2" 

8 Mfd 450v FP cond 1 x2" 
10 Mfd 450v FP cond 1 x2" 
16 Mfd 450v FP cond 1 x2" 
24 Mfd 450v FPcond 1 x2" 
30 Mfd 450v FP cond 1 x3" 
30 Mtd 450v, 20-20 

25v 1 x3" 
8-8 Mfd 450v FP cond 1 x3" 

10-15 Mfd 450V FP cond 1 x21/2" 
15-15 Mfd 450v 20 25v 1 x3" 
20-10 Mfd 450v 25 25v 1 x3" 
30-15-10 Mfd 450v, 

20 25v 1 x3" .69 
20 Mfd 525v FP cond 1 x3" .49. 

.39 

.39 

.49 

.19 

.49 

.39 

.39 

.49 

.29 

.29 

.34 

.34 

.39 

.39 

.34 

.49 
.59 
.59 

1213E6. 12AT6, 
35135, a n d 35W4. 
Shipping weight S 
lbs. Net pr i c e 
$11.95. 
5 -tube kit, Model 
NS-5, same as above 
only does not have 
RF stage, with 
tubes. Shipping 
weight 7 lbs. Net 
price, $9.95. 

DETROLA -SCOOP 
COILS, GANG, DIAL. PAN $2.95 

Detrola Coil, pan, condenser scoop. Mate- rial from the Detrola radio plant makes this unusual offer possible. We furnish you a factory- punched 6 -tube chassis pan, 3- gang condenser with proper slide rule dial ssemblm and etched dial, pair of 456 I.F.'s, atched coils and band switch for broadcast and foreign shortwave. You fur- nish your own tubes, resistors, bypasses speaker. and Suggested schematic for follow. O th 10 00.Sh ppineight 
9 lbs. Stock No. DET -1. Net only $2.95. 
3 -SPEED RECORD 
PLAYER KIT $16.95 
New 3 -speed portable rec- ord player kit, housed in the attractive Capitol port- 
able case. Has 331/2 78 
and 45 RPM phono motor 
a n d reversible pick -up with needles. Alnico 
V PM speaker a n d corn - 
Flete kit of parts and tubes to build AC -DC type amplifier, with separate tone and vol- ume controls. Kit Model 347 -K, complete with wiring instructions. Weight 16 lbs. 

12 WATT PORTABLE AMP KIT 
$12.95 

This amplifier kit, when wired may y be used as a 
musical amplifier. paging 
system or for any other low 
power P.A. use. It is 
complete kit with diagram, 

am ready punched chassis and 
matched parts to build an 
AC transformer type ampli- 
fier with push -pull output 
tubes. (12 watts.) H a s 
heavy duty 8" 7 oz. Alnico 

V PM speaker, with tubes 2- 12AX7, 2 -6AQ5 
and 6X4. Inputs for two instruments or mike and phono pickup. Leatherette cov- 
ered case. Stock No. MM -12RC. Shipping weight 18 lbs. Net $12.95. 
Crystal mike and desk stand $4.95 extra. Musical contact mike, small rubber case. Just place On instrument and pickup music without restringing or marring. Stock No. 
WC -2R. Net $5.95. 

6-110 VOLT POWER 
SUPPLY KIT. $14.95 
New utility power sup- ply kit, woks on either a 
6 volt storage battery or 
110 volts AC. Furnishes 

Power a 25 watt amplifier (135 mils 
B at 300 volts) and will run a turntable 
(110 volts AC at 25 watts) from a storage 
battery. Kit 6.110 KR complete with 
diagram, $14.95. 6.110 volt 60 cycle 
Vibrator only $1.98. Thermador 6-110 
power transformer, $5.95. 

ALUMINUM TUBULAR- ELECTRO- 
LYTICS NEW PRODUCTION 

Made by a nationally known condenser fac- tory. 
All 

same as your regular jobber 
too guaranteed for one Metal 
tubulars with sealed ends, and 

fill 80% of sleeves. 
condenser needs. 

Stock 
types 

Stock No. 
MN -8 8 Mfd 450 volt cond.. $0.29 
MN -16 16 Mfd 450 volt cond.. .39 
MN -20 20 Mfd 150 volt cond.. .29 
MN -40 40 Mfd 150 volt cond.. .39 
MN -220 20 -20 Mfd 150 volt cond.. .39 
MN -53 50 -30 Mfd 150 volt cond.. .49 

600 VOLT PLASTICS 
Molded plastic 600 volt by -pass condensers. 
Made by Solar, Sangamo, etc. Guaranteed 
for one year. All first quality. 
.001, .002, .005, .01, .02, 10e ch; .05 
600 volt, Ile; .1 600V, 12e. Order 100 
assorted and take 10% off. 

600 VOLT BY- PASSES 
Manufacturers' stock of replacement 600 
Volt tubular by -pass condensers. Best 
Theytwill take the heat. 

and AC-DC Geta. 

.01 600 volt, $0.06; .05 600 volt, 50.07 .02 600 volt, .06; .1 600 volt, .08 
100 assorted for $6.95 

All with thumbscrew needle ch ucks. 
Webster plastic arm, with 3 -volt 

cartridge $1.49 
Webster metal tal arm, with 3 -volt car- 

Webster cast metal arm, with 3- volt$1.49 
cartridge 1.95 

Astatic plastic arm, with 3 -volt L -82 
cartridge 1.95 

Pre -amplifier for S -56 and S -59 

$3.95 
Dual purpose preampli- 
fier for either S -56 or 
S -59. Only 4 wires to connect (instructions 
famished). With this 
you can convert set to 

operate either a G.E. variable reluctance 
pick -up or a crystal or dynamic mike, ek- 
ing your S -56 or S -59 a home P.A. system. 
Preamp Model SS -69. Size 31/2 x 4 x 3 ^. 
Shipping weight 2 lbs. Net price, $3.95. 

mike ike and desk stand. $4.95 extra. 

FM -AM 
RADIO -PHONO 

COMBINATION 
Sale Price $59.95 

Hallicrafters 3 -59 chassis 
and ready cut blond con- 
sole cabinet and VM -400 
dual speed record changer. 
Heavy duty 6 inch speak- 
er. 

ç., $ ¢ ̂_ 
All you do is install 

the chassis and changer in f 
the cabinet, all drilling 

w.. 

and cutting is already, 
done. This gives you a domplete FM /AM 
radio phono. comb. for only $59.95. Stock 
No. C -559X. Shipping weight 60 lbs. Sale 
price $59.95. 

Build Your Own Radio Station 
Miniature 
Broadcast 

Station Kit $6.95 

Kit Model DE -6X. Build 
own 110 Volt AC- 

DC 4 tube miniature 
your 

adio station 800 to 
1500 KC) broadcast from crystal mike or 
must st be 

record. 
used with only naa or aerial other- wise you will transmit 2 or 3 miles.) Com- 

plete kit including tubes, diagram and in- structions. Weight 4 lbs., net $8.95. 
Model 

d and tested $8.95 iacrystal mike an 
transmitter 

desk stand $4.95 extra. 

Our Leader 
Changer Scoop 
$11.95, 2 for 
$22.95 
Our leader, automatic changer scoop. Base 
size 13 x 13 ". Plays 10 12" or 12 10^ 
78 RPM records automatically. Has Astatic 
L -70 cartridge. Priced complete with e metal base, which can be used in slide away compartment or as a table top base, or changer can be lifted off base to fit your 
needs. Stock No. A13-12, Shipping weight 
17 lbs. Scoop price $11.95 each, 2 for $22.95. 
Other unusual record changer values. General Instrument 78 RPM changer with 
crystal cartridge, for 10 12" or 12 10^ 
records. 
lbs. Net $12.95, 2 for $25.00. Weight 11 

Stewart Warner 78 RPM changer with per- manent needle and Astatic crystal cartridge, for 10 12^ or 12 10" records. Weight 12 lbs. Net $12.95, 2 for $25.00. 
VM -400, 78 RPM changer with crystal car- tridge. Base size 121/9 x 13 ". Plays 10^ or 12" 
Weight 12 

records. 
Scoop price $12 95, 

value. 
for 

$25.00. 

SALE ON RECORDING WIRE 

Top quality recording wire on metal spools with nylon leaders. 
15 minute spool $1.19 each, 10 for $11.00 
30 minute spool 1.79 each, 10 for 16.90 
1 hour 
Empty spool 

2.79 each, 10 for 25.00 
spools .25 each, 10 for 2.25 

ST. GEORGE WIRE RECORDER MECHANISM $22.95 
St. George wire recorder mechanisms. Brand new, complete wire recording and playback mechanism. (Also plays 78 RPM records when crystal pick -up is installed.) Records d plays back up to 1 hour on standard Webster wire. Furnished with diagram for 3 -tube converter (adapts radio or amplifier for wire recordings). X -93 St. George mechanism, weight 15 lbs. Requires 9x13x31/9" space. Net, $22.95. Crystal pick- up 

a 
for playing and recording phono re e. - orda, $1.95 extra. Webster ire, 1 hour, $3.25; 30 min., $1.95; 

15 min., $1.30. Crystal mike and desk stand, $4.95 extra. 
WIRE RECORDER CONVERTER $12.95. With this 3 -tube converter 
you 
order 

can adapt 
to anye radio or P. A. 

or 
Only 

Chicago 
3 connections 

necessary. Just plug in to the phono input of your amplifier and 
connect to plate of output tube. AC -T anformer construction, gain 
for mike, 3 position switch for quickly changing from record to 
play -back. Priced ready wired and tested with instructions and 
tube 12AT7 preamplifier; 6AQ5 Oscillator erase; 6X4 rectifier. 
Stock No. RR -Y, net. $12.95. 

St. George wire re- 
corder mechanism. 
Same as described 
above, only classed as 
repairable. Any good 
technician can repair 
these. Stock No. SG- 
34. Net price $12.95. 

McGEE RADIO COMPANY 
Prisas F.0.6. K.C. Send 250 Deposit with TELEPHONE VICTOR 9045. WRITE FOR FLYER order, Balanes C.O.D. With Pareel Post 

1422 GRAND AVE.r KANSAS CITY. MISSOURI Orders, Include Postage 
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McGEE'S FEB. SPECIAL- 20 VIDEO COILS AND SARKES TUNER $1495 
TELEVISION VIDEO COIL KIT -20 
MATCHED COILS FOR PICTURE 

AND SEPARATE $795 
SOUND I. F. 

20 matched TV coils; 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 circuits. Con- sists of 20 coils for use in the nationally famous 30 tube and 22 tube TV circuit. 
All Coils are of the finest construction, furnished to you, just like they go to a TV 
set maker. Each Coil is identified. These are not made by RCA, but by a top quality 
coil company, especially for McGee. If you are going to use the RCA circuit, you 
can use this set of coils. 
Coil kit has 1 -180 uhá 1 -250 tilt, 2 -120 h, 2 -93 uh peaking coils, 4 picture IF 
coils for 23.75 c, 1 cathode trap, 2 sound IF's 21.25 m 1 discriminator, 1 conver- 
tor and 5 filament chokes. Stock No. 205 -XX, shipping weight 3 lbs. s sale price 
$7.95. These coils match the Sarkes -Tarzain TV front end listed below. Why not order 
both the tuner and the coils. 

SARKES -TARZAIN 13 CHANNEL 
TELEVISION FRONT END 
With Tubes and Diagram $795 

This popular Sarkes- Tarzain television front end is widely 
used to -day. The 13 channel rotary switch type with 
individually tuned coils. Price includes a schematic dia- 
gram and 3 tubes, 6C4 oas. 613H6 RF and 6ÁG5 mixer. 
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 IF strip. May be used with either 
intercarrier or separate sound IF cir- 
cuits. Built in fine frequency control. 
Shin. weight 3 lbs. Sarkes- Tarzain Type 
2 TV tuner with tubes net......$7.95 
Combination deal, Sarkes -Tarzain TV tuner and 205 -XX 

video coil kit both for $14.95 

NATIONALLY FAMOUS 15 -INCH 

CUSTOM CHASSIS WITH PICTURE TUBE 

Regularly $250.00 $16995 
McGEE'S SCOOP PRICE 

McGee does it again. We bought 150 of this nationally 
advertised brand, 23 tube television chassis. (We are with- 
holding the manufacturers name at their request.) These 
were radio sell 

ets. 
for It is the finest co 

famous with 
12 

channel torrent tuner and separate power supply, i with 
eavy duty transformer. Has 8" heavy duty speaker. This 

is a complete manufactured television chassis, with all 
tubes, including the 15DP4 picture tube. When it is time 
for you to replace the picture tube, a 16" size will plug right in. Tubes included e: 
3 -626, RF amp. mixer and se., 7 -6ÁU6. 1st, 2nd, 3rd and 4th IF amp., 1st video 
amp., audio IF amp. - and audio amp., 3 -6ÁL5, video dot. FM det., and sync. disc.. 
1 -6AQ5 2nd video amp., 1- 12AU7, sync. separator. DC restorer and eyne. phase - 
vertor 2 -6SN7, horizontal ose., vertical osc. and amp.. 1 -6K6 audio output, 1- 
15DP4 kinescope, 1-6BG6 horizontal amp., 1 -1B3 high 

a 
voltage re tifier, 1 -5V4 reac- 

tion scanning and 1 -5134, low voltage rectifier. This chassis is all mounted on ply- 
wood for quick custom installation. Picture tube brackets at front and back of tube, 
mounted on heavy plywood. Tube is mounted -independently from television chassis. 
for more versatile installation. Chassis mounting template is furnished, as 'ell as 
iomplete service data. Set is re- aligned and tested. Shipped with picture tube 
nstalled. We know this is the best TV chassis value in the U.S. today. If you do 

not recognize the value of this set. we will furnish further information by letter. 
However, there are only 150 sets to sell, so don't delay ordering. Shipping weight 100 
lbs. Stock No. 520E. Minimum space required for mounting as shipped 20 X 20t /a 
high x 23" deep. Net price, complete with all tubes and the 151)04 picture tube, 
ready to operate $169.95 

IO" TV CABINET $595 
Stock No. RY -10 

Buy this 10" streamlined mahogany televi- 
sion cabinet at less than the cost of manu- 
facture. Originally intended for use with 
the Farnsworth GVZ -60 television chassis, 
pictured to the right. It is already drilled 
to fit. Built -in safety shield in front. All 
new, size 13x193/4x17" high. Shipping 
weight 33 pounds. Stook No. RY -1O. Net 
$5.95. Order this cabinet by itself or 
order on combination deal. 
Sarkes -Tarzain Tuner and Video coil kit 
can be used with Farnsworth cabinet and 
chassis, some revamping is necessary. 

FARNSWORTH 
Partially Built -Up 

CHASSIS 
Stock No. GVZ -60 

Buy Both RY -10 Cabinet and 
GYZ Chassis for $7.95 

Farnsworth Television Chassis Model GVZ - 
60 partially built -up Chassis Size 12x17. 
Has 16 tube sockets and over 150 small 
parts (Resistor and Ceramic Condensers) no 
coils or Transformers or tuning unit. Sweep 
and sync, circuits are all partially wired 
dent and experimenter 

ideal 
r Learn TV by build- 

ing your own set, using this chassis to 
start from. Furnished with a 1948 regular 
$3.00 Supreme Publications Television 
Manual which has a complete schematic of 
this chassis as well as 9 pages of service 
information. Farnsworth GVZ -60 partially 
built -up- Chassis and 48 Supreme TV 
Manual all for 55.95 
only $2 95tge for 11 lbs. GVZ -60 Chassis 

$295 

T.V. BOOSTER- REGENCY -$17.61 ANCHOR -$22.03 
Regency DB -213 low and high band television booster. Dual 
6.16 tubes with iron core push pull RF amplification. For 
either 73 of 300 ohm inputs. With booster off. Ant. is 
connected direct to receiver. Weight 3 lbs. Net $17.61 
Anchor Model ARC - 101 -50. Ever popular low and high band 
TV booster. Carefully engineered and finely constructed. 
Ship. weight, 6 lbs. Net $22.05 

RT -44LL RT -4OLL 
NET NET 

$67s X644 

TELEVISION ANTENNAS -ON SALE 
Television Antennas. Best prices. Top quality. It's 
McGee for T.V. Conical Model RT -44LL, as pictured with 
8 foot mast, bracket and foot mount. Dealers net $6.75. 
Conical element for stacking, on the above antenna. 
Same as above antenna but less mast. Net.....$4.68 
Stacking jumper bars 90e per pair 
Hi -Low folded dipole with reflector as pictured, with 
8 foot mast, bracket and foot. This is the ever popular 
model for metropolitan reception. 
Stock No. RT -4OLL. Net........ .......$6.44 
Low band folded dipole with reflector, 8 foot mast, 
bracket and foot mount. 
Stock No. RT -42LL. Net... .......... .......$5.25 
Low band folded dipole element with reflector for stack - 

g, on the above antenna. 
Stock No. RT -52. Net $3.49 
Stacking jumper bars ......... .... .90f per pair 
300 ohm twin lead transmission line, top quality. 100 
foot roll $1.49. 1000 feet for $9.95 

Federal 300 ohm shielded twin transmission line K -111. 100 feet for $11.25. 
1000 feet for $105.00 

MUSICAL P.A. 
34 -WATT $54.95 

McGee's wide range musical 
P.A. amplifier. 

wide $54i ange rful 34 watt, 
housed in an at- 

tractive leatherette covered 
cabinet, with tri -color plas- 
tic 

curvelenier 
22 Alnico V PM speakThis z speaker. speaker is 

used by others only on their 
highest priced amplifiers. Response from 
40 to 17,000 cps. 3 inputs, 2 for musical in- 
struments or mikes, one for crystal pick -up. 
Tone compensation for G.E. variable re- 
luctance pick -up. Push -pull 6L6 output 
tubes, twin tone controls and inverse feed- 
back. This amplifier may be used for two 
instruments or two mikes. It is the most 
Versatile amplifier that we know of. Stock 
No. MM -35, complete ready to operate. 
Weight 26 lbs. Net price, $54.95. 

WIRE RECORDER 

P. A. SYSTEM $69.95 
18 Watt wire recorder and 
Public Address system With 
12 in heavy duty PM speak - 

r 
. Inputs for mike and 

ph ono or radio tuner. 
Equipped with a GE variable 
reluctance pick up to record 
from 78 r.p.m. phono rec- 
ords. Amplifier is 18 watts 
and of the AC power trans- 
former type. Built in erase 
circuits. A complete unit 
ready to operate. Stock No. GE -16. Ship. 
weight 38 lbs., Net............ $69.95 
Crystal mike and desk stand $4.95 extra. 
Recording wire 15, 30 and 60 min. 
spools: $1.19, $1.79 and $2.79. 

A. 

B. 

C. 

Power transformer suitable for RCA 
630 circuit 760 volts CT at 300 MA. 
5 volts 3 amps., 5 volts 3 amps. and 
6.3 volts 8 amps. Jefferson built. 
Shipping weight 12 lbs. Stock No. 
MB -4F, Net price 55.95 
Deflection Yoke 201D1 for 12 or 10 
inch picture tube. Net price $2.95 ea. 
Focus Coil 202D1, 247 ohms DC re- 
sistance, for 10 or 12" picture tube. 
Scoop price $1.95 each 

D. Vertical deflection output transformer 
204T2 for 10, 12 or 16" picture tube. 
Net price .. ..$1.95 each 

E. Vertical oscillator transformer 20872. 
for 10, 12 or 16" picture tube. Net 
price ...... .$1.50 each 

F. Horizontal s scanning output trans- 
former (flyback) supplies H.V. to pic- 
ture tube. Has rect. filament wind- 
ing for 10 or 12" picture tube. AIso, 
feeds horizontal scanning coil of de- 
flection yoke. Net price $3.49 

SAVE ON T. V. PICTURE TUBES 
McGee's. special picture tube, supplied to us by a No. 1 TV picture 
tube builder, as slightly irregular. Full guarantee. We fail to note 

Cs any difference between these and so called let. We guarantee your 
satisfaction. 

ï 101304 10 inch picture tube, Net $17.95 
f 12LPa 12 inch picture tube, Net 22.95 

16LP4 16 inch picture tube, Net 39.95 

100 RADIO TUBES $2995 
250,000 Tubes for fast sale. Tremendous value. 
and branded Ifyvac Miniature Tubes for $29.95. 
replacement. 34c Each in smaller quantities. 
IRS 12ÁT6 12BF6 6AQS 
1T4 35W4 6BAG 6AQ6 

6BE6 6C4 
6476 6X4 

GAGS 
6ALS 6W4 

613Fß 6AUG 
6AU7 1256 
6SU7 9001 

1U3 3565 
3A4 
55 12ÁT7 

3V4 12AU7 

354 12BA7 
12BÁ6 12AUG 
128E6 

Tubes up to $3.00 list. 100 Cartoned 
Over a million sold. Guaranteed full 

9002 
68813 
117Z3 
1978 
613.143 
6ÁT6 
6BA7 
6ßJ6 
35C5 

$2995 
for 100 

34c each 

Popular G.T. Cartoned and Branded 

HYVAC Guaranteed 
39CEa. Full Replacement 

1B4 615 6507 6SU7 125F7 
5Y3 6J7 65F5 6V6 125.17 
5Y40 685 65.17 6X5 12587 
6AC5 6116 651(7 12A8 25L6 
68G6 61(7 6SL7 128F7 32L7 
6C5 6P5 65N7 12K8 35Z5 
6C6' 658 6SR7 1258 70L7 
6F6 6SA7 6557 12547 80 

HYVAC 49c BRACKET 
6BG6- 6J6 6AK5 

STANDARD BRAND 59c 
Every Day Numbers 
12SA7GT 125K7GT 

35L6GT 50L6GT 

6L6GA -$ I.09 each, 10 for 
$1 0.00 

Western Electric Type 350B, a super heavy 
duty 6L6; lasts twice as long -plugs in for 
6L6. $1.95 each; 10 for $17.95. 

STANDARD BRAND TUBES 
CARTONED A 

end UNCARTONED 490 
024 3S4 6L1 7A5 1296 1273 39 
184 574 667 7A6 12A8 14A7 43 
1A6 5V4 6R7 7A7 12AH7 I4B6 45Z5 
IB4 5Y3 6S7 7B4 12AT6 14C7 5085 
1B5 6A3 66A7 7B5 12BA6 14H7 56 
106 6AB7 6SC7 786 12BD6 14Q7 57 
1C7 6AC1 6SD7 768 12BE6 1487 58 
185 6AG7 6SF5 7C4 12C8 19 70L7 
1D7 6B8 66F7 7C5 I2F5 25L6 75 
108 6C4 6667 7C6 12H6 2525 76 
1F4 6135 61117 7C7 1215 25Z6 77 
1F5 6C6 6S17 7E5 121(8 26 78 
164 606 66K7 7E7 12Q7 27 80 
I66 6D8 6SL7 717 12SC7 30 6BE6 
1H6 6F5 66Q7 7117 126F5 32 50116 

116 6F7 6SR7 7L7 12SF7 33 41 

1R5 615 . 6T77 7Q7 12SH7 35 L 3Q45 

165 617 61/6 7R7 12617 35W4 14A4 
1T4 6K5 6X5 717 12617 35Y4 1217 
1V 6K6 6Y6 7V7 12667 35Z4 6AT6 
2A5 6K7 6Z7 7Y4 12SQ7 35Z5 6BA6 
2A6 61C3 6ZY5 7Z4 12SR7 38 
2A7 615 7A4 l0Y 

G.E. RPX010 

V.R. CART. $2.95 

G.E. RPX010, with per- 
manent 

a h;10for $24.95.95 
Kit of parts to build 6SC7 type preampli- 
fier, $2.49 extra. 

rAfic Gene al Elect be artridge evaluheis ter. 

Webster N -7, same as L -40, L- 70...51.19 
Astatic MLP -1, th needle 1.19 
Astatic MLP -2. with needle 1.95 
Asiatic QT3 -M, with needle 2.95 
Astatic NJ -1, with needle. 2.79 
Astatic L -72 or Webster Equal 1.79 
Astatic L -40 or Webster Equal 1.79 
Astatic L -70 or Webster Equal 1.79 

Take 10% off on 10 -lot assortment. 

Stock No. HA -22 

REGULAR $25.00 
TELEVISION 
MAGNIFIER 

FOR 7 -10 -12 INCH TUBES 

SALE PRICE 

$795 

Stock No. HA -22 12x17 in. television magnifier. Made of crystal -clear plastic and 
oil-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. Edge of magnifier may be drilled and hung on 
your set with cord. This lens i 

$25 00 
value. butlb McGee Offers them to you for 

only $7.95. Shipped by expres only. ip. wt. 

McGEE RADIO COMPANY 
82 

PRICES F.O.B. K.C. Send 25% Deposit 
with order. Bal. Sent C.O.D. With 
pareel post orders include postage. 

TELEPHONE VICTOR 9045. Write for Flyer 
1422 GRAND AVE., KANSAS CITY, MISSOURI 
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McGEE OFFERS YOU THE BEST SPEAKER VALUES IN THE WORLD 
MODEL CU -13X 

12 -INCH "COAXIAL" 
WIDE RANGE SPEAKER e * NEW 1950 MODEL * Regular $32.50 List 
On Sale of McGees for 

McGee announces its new 1950 Model 12" coaxial PM speaker. ne 
A regular $32.50 list speaker, but mass pr 

McGee 
enables 

w low price oanaractu Made especially eci cation by fa- 
mous mows speaker 

model. 
The sale, 

of 
our v1 specifications. It's s 

v 1950 model. The pea er 10 
consists 

coaxial 
12" 

lnie assures 
with 

that this speaker is 
new 

3" 
smart choice. The speaker nsport of 12" Alnico V PM you 
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hard one 
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a Alnico 
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new 12" xia high piano, 
Model 

and violin notes will reproduce clearly with our , 

4 for coaxial speaker Model CU -13X Shipping weight 8 lbs. Net price $19900 

95 

MODEL P15 -8 

15 -INCH "COAXIAL" 
WIDE RANGE SPEAKER * NEW 1950 MODEL * Regular e 95 $62.50 List 

On Sale at McGees for 
"IT WOOFS AS IT TWEETS" 

This 15 ", 35 watt peak coaxial PM speaker is not surplus. It is 
manufactured by a leading speaker company, to our own specifica- 

tions. We buy them by the hundreds in order to offer them to you at this low 
$19.95 price. They are comparable to any $62.50 list speaker on the market. 
The 15" woofer will reproduce down -to 20 cycles. It has a 22 oz. Alnico V 

magnet and molded cone with 11/2" voice coil. The high frequency tweeter is 
coaxially built in, with a special cone that will produce notes up to 17,500 
cycles. The input impedance of both reproducers combined, is 8 ohms. Matching 
network is concealed under the pot cover. Just hook this up like any other 8 ohm 
speaker and hear the difference. Shipping Wt. 16 lbs. Stock No. P15 -S. Sale 
price $19.95. Two for $38.00. 

20- 20,000 CPS. Wide Range 
Base and Treble Boost, Amp. Kit 

$2995 
{ $ íï4 -` S _7' It's the newest thing 

in audio amplifiers. 
.,ac¢ McGee's wide range, 

34 watt amplifier kit 
with inputs for crys- 

tal or dynamic mikes and any crystal phono 
cartridge, as well as the new G.E. variable 
reluctance cartridge. Output transformer 
16 wax impregnated, weighs 6 lbs. Voice 
mil taps 4 -8 -15 -250 and 500 ohms. Push- 
Bpu 

6L6 output tubes. Separate electronic 
ase and treble boost- Inverse feedback. 

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 fur- 
nished, including tubes: 2 -6L6, 5V4, 3- 
12AX7. Shipping weight 25 lbs. Stock 
No. XX -34, set .. ..... $29.95 
XX -34 WT (wired and tested, $10.00 e3t,a. 

12 -WATT AMP. 
KIT $9.95 

Kit Model TM -12, 
tube 12 watt AC am- 
plifier kit, with push - 
pull 6V6 output. In- 

for R. cart- 
dge, ph pickup 

and crystal or dynamic mike. Output to S 
ohm peaker. Shipping weight lf1 lbs. 
TM -12 kit with tubes and diagram. $9.95. 

VM -406 
3 -SPEED CHANGER 

$33.21 
World's finest 3- .weed all automatic record 
player. 331/a, 78 and 45 RPM. Inter- mixes 10 and 12" records on 331/ and 78. Priced complete with twin needles. Ship- 
ping weight 12 lbs. VM -406 Net $33.21. 
Above VM changer furnished with two plug - 
fn General Electric variable reluctance car- tridges. Stock No. VM- 406GEX. with both cartridges. Shipping weight 13 lbs. Net $37.90. 

ANOTHER RED HOT 
McGEE SCOOP 

General Instrument Stock 
No. GI -73 Dual Speed Au- 
tomatic Changer. Compact 
construction with astatic 

reversible 
c 

tridge and needles. Plays 10, 
12 -inch or 12, 10 -inch Records. Either 33- 1/3 or 78 RPM. While they last. Shipping 
weight 11 lbs. Net 517.95 

ALUMINUM VOICE COIL 
REPLACEMENT SPEAKERS- FACTORY PRICES 
McGee's Aluminum Voice Coil Double X Line. Mc- 
Gee offers you our Double X line of replacement 
P.M. Speakers. Made by a pioneer of the aluminum 
voice coil speakers. All of the Double X speakers 
have Alnico V magnets. All aluminum voice coils with RMA stand- 
ard 3.2 ohm impedance. Why pay twice as much for a replacement 
speaker McGee buys them by the carload and sells them for half 
price. Every speaker is unconditionally guaranteed. 

Double X Aluminum Voice Coil, Alnico V Magnet, RMA 3.2 ohm V.C. 
Stock No. 

4XX 4" square 1 Oz. Slag. $ .09 ea., 10 for $ 0.00 
5XX 5" round 1 Oz. Slag. .09 ea., 10 for 0.00 
6XX 6" pincushion 1 47 Oz. Slag. .69 ea., 10 for 4.95 
6XX2 6" pincushion 2 15 Oz. Mag. .95 ea., 10 for 7.95 

46XX 4x6" 1 Oz. Slag. .49 ea., 10 for 3,95 
57XX 5x7" oval 1 47 Oz. Mag. .95 ea., 10 for 7.95 

7XX 7" pincushion (Auto set) 3 15 Oz. Mag. 2.79 ea., 10 for 24.95 
8XX 8" pincushion 3 16 Oz. Mag. 2.95 ea., 10 for 27.95 

69XX 6x9" oval 3 16 Oz. Mag. 2.95 ea., 10 for 27.95 
12XX 12" 6.8 Oz. Mag. 4.95 ea., 5 ter 22.50 
Universal replacement output transformers for any push -pull or single 
plate 2500 to 13,000 ohms from 2 to 16 ohm voice coil. Standard size, 
strap mounting with long leads and lugs for voice coil connections. 

U -5 5 watt universal output $ .79 each, 10 for $ 7.50 
U -8 8 watt universal output .99 each, 10 for 9,50 

U -15 15 watt universal output 1.19 each, 10 for 11.00 
U -20 20 watt universal output 1.49 each, 10 for 13.95 

RADIO SERVICE MEN 
NOW YOU CAN WIRE A 

COMMERCIAL QUALITY AMP. 

20 -WATT 
AMP. KIT 

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 
transformer. Designed to match push -pull 
plates (2 -6L6, 2 -6V6, or 2 -6AQ5) class 
AB, to 4 -8 -15 -250 and 500 ohm;. with 10% 
feedback winding. Housed in mpound 
filled xa 2 t e ro6s If you wt the best 

weight, 
your audio system, order this transformer. 
Response essentially flat from 20 to 20,000 
cycles. several have tried everal high fidelity 
outputs in our lab and find this to he the 
best value. Even though amplifier your plifier 
only puts t 10 or 15 watts, this 34 watt 
job Is what you should have. Connecting 

are furnished. Stock No. A -403. 
shipping weight 8 lbs. Net price ....$6.95 

15 -Inch 50 Watt 
WIDE RANGE SPEAKER 
20 TO 12,000 CPS. 
MODEL $15.95 
Regular $45.00 List with 
wide 

fnolded Model 15 -LS. 15" 211%2 ca. 
Alnico V Magnet PM Speaker. 
Will take 35 watts with ease. 

of dollars were spent 
in building the fine tools to pro- 

duce this peaker. The 8 ohm voice 
coil Is 11 /c" in diameter and has 

been heat treated and plastic coated. 
Constructed to eliminate loose voice 

re- 
nowned 

coils, wires and warping. Made a re- 
ed kerlder of fine speakers. Truly the rice juke 

box speakers. Shipping weight 14 lbs. Net Price $15.95. 
Two for $30.00 

15 INCH JUKE BOX P.M. ONLY $9.95 
Stock No. 15K11. 15 inch 12 oz. 8 ohm voice coil PM. 
Ship. wt. 10 lbs. Scoop price $9.95. Two for $19.00 

Model 
A -50 

$13.95 

50 -Watt 12" Super Heavy Duty 
P.M. $13.95 

Model A- 50 -12", 50 watt super 
heavy duty permanent agnet 
speaker. Has 11/2" 8 ohm Tel 
voice c it and one piece molded 
cone. Heavy hail inch machined 
pot, with bolt secured 21 ca. 
Alnico V magnet. Frame is of 
heavy Construction with metal 
pot cover. Finished in silver -grey 
enamel. This speaker is the best 
value today. 

to threetimes that Cif 
or- 

dinary speaker. Especially recom- 
mended for all public address 
systems nd. high quality home 
audio systems. Will handle 35 
watts with ease and 50 watts 
peak or short lengths of time. 

Its retail value is $50. But, by our 
large purchase. w 'e able to offer it to you for only 

mer- ell'3 (95 Do is these 
latest 

speaker 
Models A -50. 

Shi wt. 13 albs. 
production. 

inning 

40 WATT OUTPUT 
"CAPEHART" 

1 
95 

HIGH FIDELITY 
staoeor built for Capehart 
for this finest combination. 
40 watt capacity all wind- 
ings interwound to increase 
high frequency response and decrease ca- 
pacity 
makes 

coils 
for best efficiency at low audio fe- 

quency. This high fidelity Output trans- 
former is and fully shielded nd has a net 
weight of 6 lbs. Made to match push pull 
6L6 tubes 000 ohm plate to plate. Has 
tertiary winding for 10% feed back and 
voice, coil windings of 4 and 8 ohms. 
Frequency response plus or nus 2 BD 
from 30 to 15,000 cycles. Down 6DB 
below 20 cycles and above 20,000 cycles. 
Furnished with connecting instructions. 
Size 31 /yx4x4a/s tall. Shipping weight 8 
lbs. Stock No. SX -55, net 57.95 
Stock No. SX -44. Same as SX -55 only 25 
watt capacity. Same winding. Shipping 
weight 5 lbs., net 55.95 

12 -Inch 25 Watt 

$14" 
TWO MIKE INPUTS PUSH -PULL 6L6's 

Deluxe 20 watt public address amplifier kit, 
with two mike inputs, phono input and base 
boost tone control. Universal matching out- 
put, 4 -8 -16 -250 -ohms. 51/s x 12" 
chassis is ready punched with matching cov- 
er. Full 160 mill power transformer, push - 
pull 6L6 output tubes. Service dealers, 
this amp kit will make up just like a factory 
built amp. You save by wiring your urns 

All parts and tubes furnished, as well 
schematic diagram and photo. Stock No. 
ZR -20. Shipping weight 20 lbs. Net $14.95. 

30 -WATT AMP. KIT $19.95 
MAKES AN AMP. WORTH $40.00 

Deluxe npush -pull 6I.6. 30 watt public ad- 
dress amplifier kit. Same chassis and cover 
as used the ZR -20. Two mike and one 
phono input. Full 200 ill power trans- 
former. Shielded universal output 4 -8 -16- 
250 and 500 ohms. All other features of 
ZR -20 only gives full 30 watts output. 
Everything furnished including tubes, dia- 
gram and photo. Shipping weight 25 lbs. 
Stock No. ZZ -30. Net $19.95. 

12 -WATT MUSICAL AMP KIT 
Only $12.95 

12 watt AC type general 
purpose portable amplifier 
kit in attractive leather- 
ette case. Use as a P.A. 
system or a musical ampli- 
fier. 2 inputs for musical 
instruments, mike or pho- 
nograph. Variable tone 
control. Heavy duty 8" 
Alnico V PM speaker. Kit 
is complete with diagram 

and tubes. 2 -6AQ5 2- 12AX7, 6X4. 
Stock No. MM -12RC $12.95 
Crystal mike and desk stand $4.95 extra. 

WIDE RANGE SPEAKER 

35 TO 12,500 CPS. 
MOD X $9.95 

Alc(.ec's model 1262 -X, 12" 
25 watt 11/2' voice coil Alnico 

V PM speaker. Model 1202 -X 
has 141/2 oz. Alnico V ring mag- 

. net and full 1144 ", 8 ohm voice 
coil. One piece molded curvelenier 

cone forms a trumpet for high note 
distribution. Ideal for high fidelity 

home music systems and rugged public 
address work. Made especially for us, to 

our own specifications by a famous builder of speakers. 
Frequency response is from 35 to 12,500 cps. Lustre prey 
finish with metal pot cover. Shipping weight 7 lbs. Why 
pay twice as much for some other brand? Every speaker 
guaranteed. Regular 529.50 list. Model 1202 -X. Net 
pride $9.95, 2 for $19.00 

SALE MAGNAVOX 
12" P.M. $4.95 

12 inch 
M agnovox ope a ker 
w ith 20 

alnico 
3 2' et 
and 8 ohm 
voice co il very spe- 
cial $4.95 
each, 5 for 
$22.50. 

inch 
Magnovox speake$ with 20 
o 

alnico 3 magnet and 8 
hm voice coil. Sale price 

$2.85 each, 10 for $27.50. 

DYNAMIC 
MIKE $9.95 
Sensational 
mike v a l u e . 

Regular $24.00 
list high impe- 
dance dynamic 

t h sw l 
head and 12 foot cable. 
While 100 list stock No. 
D -4, net 59.95. 
708 A- Shure, high impe- 
dance crystal mike With 
20 foot cable. A superdup- 
er at $8.95. 
Turner 33D Dynamic 
Mike 512.95. 

CONSOLE BASS REFLEX 
SPEAKER BAFFLE $19.95 

6 Cubic Foot 
Utility Rase 
Reflex Speak- 
er Baffle. Size 
32x 22 x 16. Heavy con- struction with curved 
p l e a s i n g 
lines. Celo- 
tex lininñas- 

re 
rattle reproduction. 

covered. 
Brown 

leatherette 
Specify 

Chrome 
front trim. Specify when or- 
dering whether for use with 
a 12" or 15" speaker. 
Weight 40 lbs. Stock 
&NA -12 for 12 ", NA -15 for 

12 inch slanting front 
wall baffle with tri -color 
plastic front. Stock No. 
12 -R, $3.95 each, 4 for 
$14.95. 

12 inch corner baffle with 
tri -color plastic front. 
Stock No. 12 -C, net $3.49, 
4 for $12.95. 

JUKE BOX OPERATORS SPECIAL 

8 Inch 
H eavy 
Duty 

Speaker 

$ 295 
8" super heavy duty, 7 oz. Alnico 
V PM speaker, with 8 ohm voice 
coil. Made by a nationally known 
speaker builder, expressly for juke 
box r 

e 
mote use and general P.A. 

work. This speaker will take just 
as much kick as most 12" speak- 
ers. It's the best value in the 
U. S. today. A regular $7.00 
value. Shipping weight, 4 lbs. 
Stock No. SE -8X. Net price $2.95, 
each, 10 for $27.50, 25 for $62.50 
and 100 for $225.00. 

8 Inch 
Plastic 
Front 
Baffle 

$195 
Attractive .wood baf- 
fle with curved tri- 
color plastic front, for 
8" Speaker. Very at- 
tractive design, well 
built economical to 
use. Hundreds have 

sold to been music 
Oper tors forex- tension bx 

speakers. 
Shipping weight 6 
lbs. Stock No. 8 -RCM. 
Net ea. 
$17.50, 

price. 
100 lo for 

$150.00. 

McGEE RADIO COMPANY 
February, 1950 

PRICES P.O B. K.C. Send 255,/p Deposit 
with order. Bal. Sent C.O.D. With 
parcel .post orders include postage. 

TELEPHONE VICTOR 9045. Write for Flyer 
1422 GRAND AVE., KANSAS CITY, MISSOURI 
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WHAT IS YOUR 
PROBLEM? 

You will 
find the 
answer 

in 

a jG 

Wt 

at he° 
. 

A Handbook of 721 
problems AND SOLUTIONS 
Save time and trouble. Arranged under radio 
and electronic headings and completely indexed 
for quick reference, these problems give you 
step -by -step solutions to every problem com- 
monly arising in work on receivers, power sup- 
plies, antennas, amplifiers, tubes, transmitters, 
etc. If you are ever stuck" on a calculation; if 
you need a check on your figuring; or if you 
want to refresh your memory on the formulas to 
use for a certain problem -you will find your 
answer quickly and easily in this book. 

Good practice for your FCC exams. This book 
shows you how to solve every problem requiring 
mathematics in the FCC STUDY GUIDE for 
licenses of all classes. You will find no better 
handbook for practice in solving problems with 
ease, speed and accuracy. $6,00 

Just 
Published 

The how's 

AND WHY'S in the practical 

terms of operation & servicing 
This book explains the theory as well as the 
techniques of television construction, operation, 
and servicing in the clearest, most practical 
terms. It gives the radioman all the basic infor- 
mation he needs to meet the increasing demand 
for skilled television technicians. It shows how 
and why all modern equipment operates; in- 
chides all the essential mathematics and espe- 
cially good material on antennas. $7.00 

SEE THEM FREE 

IThe Macmillan Co., 60 Fifth Ave., New York. 11 

I IPlease send me a copy of the books checked 
below. I agree to remit in full or return the' 
books within ten days without further obligation. 

Radio & Television Mathematics,.$6.00 
Television for Radiomen, $7.00 

ISigned 

IAddress 
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Receiver Servicing 
Without A Signal Generator 

By JAMES HAURE 

A calibrated superhet plus a volt -ohmmeter is all that 
is required to handle occasional receiver service jobs. 

IN A rural or small -town locality, 
anyone whose neighbors know him 
to be a radio engineer is apt to be 

called upon for occasional receiver 
servicing. Where the volume of this 
work does not justify the expense of 
special instruments or a shelf full of 
service manuals, he can put his basic 
knowledge to work and get along with 
a volt- ohmmeter and a stable and ac- 
curately calibrated superheterodyne 
receiver which he may already own. 

Many superheterodyne communica- 
tions re c e i v e r s make satisfactory 
substitutes for a signal generator, pro- 
vided the operator knows the relation- 
ship of the local oscillator frequency 
to the tuning frequency for the re- 
ceiver in question. To couple to the 
receiver local oscillator at high imped- 
ance, it is necessary only to thrust an 
insulated wire end into the appro- 
priate coil can through the trimmer 
hole. The calibration of the receiver 
does not appear to be shifted by this, 
and the loosely -coupled signal is usu- 
ally adequate for aligning the i.f. and 
r.f. tuning of receivers. A more ele- 
gant, though still inexpensive, way is 
to put into the communications re- 
ceiver (author used a Navy RAX -1) a 
miniature tube connected as a cathode 

follower, loosely coupled to the re- 
ceiver oscillator and feeding a concen- 
tric line connection. A 6C4 has about 
400 ohms output impedance as a cath- 
ode follower, and the losses in a short 
line connected to it would not be seri- 
ous; a 6J6 with both sides parallel 
(90 ohms) would actually match some 
lines. 

Care should be taken that the heat 
from the additional tube does not 
affect any frequency- determining com- 
ponents of the receiver. If a true 
standard signal generator is desired, 
delivering known outputs at low im- 
pedance, a simple vacuum -tube volt- 
meter and a calibrated attenuator can 
be added at the end of the line. These 
parts, separable from the receiver, do 
not interfere with its normal use as a 
receiver. 

The frequency range over which a 
signal can be obtained from the local 
oscillator of a superheterodyne re- 
ceiver depends upon the receiver tun- 
ing range, the intermediate frequency, 
and whether the local oscillator op- 
erates above or below the incoming 
signal frequency. Table 1 shows the 
ranges of several receivers, band by 
band. 

It will be seen that the RAX -1 (Unit 

Table 1. Ranges of various superhets suitable for delivering signals to a receiver. 

TYPE RECEIVER 
AND I.F. FREQ. TUNING RANGE LOCAL OSC. (L.O.) 

RANGE REMARKS 

RAX -1 200 -300 kc. 360 -460 kc. L.O. above signal 
Unit 1, 300 -500 kc. 460 -660 kc. L.O. above signal 
160 kc. i.f. 500 -900 kc. 660 -1060 kc. ° L.O. above signal 

900 -1500 kc. 740 -1340 kc. L.O. below signal 

RAX -1 1500 -2400 kc. 2415 -3315 kc. L.O. above signal 
Unit 2, 2400 -3800 kc. 3315 -4715 kc. L.O. above signal 
915 kc. i.f. 3800 -6000 kc. 4715 -6915 kc. L.O. above signal 

6000 -9000 kc. 5085 -8085 kc. L.O. below signal 

RAX -1 7 -10 mc. 9.275- 12.275 mc. L.O. above signal on 
Unit 3, 10 -13 mc. 12.275 -15.275 mc. all bands in this 
2275 kc. i.f. 13 -17.5 mc. 15.275- 19.775 mc. unit. 

17.5 -22.5 mc. 19.775- 24.775 mc. 
22.5 -27 mc. 24.775- 29.275 mc. 

BC -453 -B 200 -500 kc. 285 -585 kc. L.O. above signal 
85 kc. i.f. 

BC -946 -B 500 -1500 kc. 739 -1739 kc. L.O. above signal 
239 kc. i.f. 

BC -348 -P 200 -500 kc. 1115 -1415 kc. L.O. above signal 
915 kc. 1.f. 1.5 -3.5 mc. 2415 -4415 kc. L.O. above signal 

3.5 -6 mc. 4415 -6915 kc. L.O. above signal 
6 -9.5 mc. 6915 -10415 kc. L.O. above signal 
9.5 -13.5 mc. 8585 -12585 kc. L.O. below signal 
13.5 -18 mc. 12585 -17085 kc. L.O. below signal 
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SENSATIONAL NEW 
EICO Model 360 -K TV -FM SWEEP 

SIGNAL GENERATOR 
Crystal marker oscillator with variable ampli- 

tude. Covers all TV and FM alignment frequen- 
cies between 500 kc. and 228 me. Sweep - 
width variable from 0 -30 mc, with mechanical 
inductive sweep. Extremely wide sweepwidth 
allows gain comparison of adjacent RF TV 
Channels. Provides for injection of external 
signal generator marker. Phasing control included. Large, 
easy -to -read dial is directly calibrated in frequencies. Comes 
complete with all tubes (including new, high- frequency miniature 
types): 6X5GT, 12A177, two 6C4's. Crystal not included. 
10 "x8 "x6 s /4 ". 5 Mc. Crystals available for above, each $3.95. 

FACTORY -WIRED AND TESTED $39.95 Model 360. Ready to use Sweep Signal Generator. 7 7 
See it at your local jobber! 

NEW! MODEL 320 -K 
SIGNAL GENERATOR 
For FM, AM alignment and to pro- 

vide TV marker frequencies. Highly stable Hartley oscillator has range of 150 kc. to 102 
me. with fundamentals to 34 me. Colpitts 
audio oscillator supplies pure 400 cycle sine 
wave voltage for modulation. Use audio oscil- 
lator voltage to test distortion in audio equip- 
ment, bridge measurements, etc. 
FACTORY -WIRED AND TESTED 95 $29.95 
Model 320. Ready to use 9 

NEW EICO PUSH -PULL WIDE 
RANGE HIGH - 

SENSITIVITY TV 
5" OSCILLOSCOPE 

Model 425 -K 
ALL -NEW laboratory precision 
scope has Push -Pull deflection and .05 to .1 
volts per inch sensitivity. Wide range, flat from 
6 cps to 600 ke. with full gain setting, useful 
to 21/2 mc. Wide -range, multi- vibrator, sweep 
circuit from 16 cps to 75,000 cps. Direct con - 
nection to plates of CRT available at rear of 
cabinet. Z axis intensity modulation feature 
included. Size: 81/2 "x17 "x13" high. Complete 
with 3- 6SN7s, 2 -6J5s, and 6BP1 CRT. 
FACTORY -BUILT OSCILLOSCOPE $69.95 Model 425. Fully wired and tested 

DELUXE SIGNAL 
GENERATOR 

MODEL 315 
Completely wired, ready -to- 

use Signal Generator with 1 % 
accuracy! A wonderful instru- 
ment with dozens of expensive 
features. Frequency range: 75 
he to 150 mc. Has microcycle 
band -spread vernier tuning for 
FM, AM, and TV. Voltage reg- 
ulator. Write for $59.95 full details. 

Model 511 -K. A 'Must" f o r 
every serviceman! Small, handy 
instrument used a thousand times 
a day. Large 3" meter, beauti- 
fully etched panel. A perfect kit 
for b assem- 
ble. 

nners. Simple to ssem- 
ble. Ranges: DC -0 /5 /50 /250 / 500/2500 volts. AC- 0/10/100/ 
500 /1000 volts. Output-0 /10 / 
100 /500 /1000 v. DC Ma.-01 
1 /10. DC Amps. -0 /1/10. Ohmmeter - 0/500/100,000 
ohms 

/0 /1 meg. DB $14.95 
eter -8 to +55 Db. . 

ASSEMBLED -READY TO USE 
Model 511 - Completely wired, tested, and assembled at t h e factory. Rugged, built $17.95 for heavy duty 

February, 1950 

VOLT -OHM 
MILLIAMMETER 

Complete Pocket Kit 

VERSATILE MULTI - 
SIGNAL TRACER 

Model 145 -K. High gain -high 
frequency. Self- contained test 

speaker permits audible signal tracing of RF, 
IF, FM, audio and video circuits. Provision 
for visual tracing with VTVM. Response is 
well over 200 mc. 3 -color hammertone panel. 
110 -125 V. AC. Size: 10 "x8 "x4 s /4 ". Comes 
complete with tubes and diode probe in kit 
form. 

FACTORY -WIRED AND TESTED 9 $v5 Model 145. Ready to operate v 7 

HIGH PRECISION 
VACUUM TUBE 

VOLTMETER 
Model 221 -K 

Tops in workbench versatility -15 different 
ranges! AC and DC ranges: 0/6/10/100/500/ 
1000 volts. Electronic ohmmeter ranges from 
.2 ohms to 1000 megs in 5 steps. New fea- 
tures include Zero Center for TV discriminator 
alignment. 26 Meg. DC input impedance. Ac- 
curate, 41/2" meter cannot burn out. Double triode balanced bridge circuit assures guar- 
anteed performance. Sturdy portable steel case 
with etched, rubproof panel. 110 -130 V. AC 
50 -60 cycle. Size: 9 7/16 "x6 "x6 ". 

FACTORY -WIRED AND TESTED 
Model 221. Same, but completely $49.95 wired, calibrated, and tested.... 

Model HIGH FREQUENCY RF PROBE 
HVP-1 

HIGH VOLTAGE PROBE 
Complete top -quality Voltage Test Probe Measures 
up to 30,000 Volts. Special Helical -Wound Ce- 
ramic HV Multiplier Resistor adaptable to most 
VTVM's and all 20,000 ohms per volt meters with 
1000 or 6000 volt scales. Lucite head, plywood 
bakelite handle, large flashguards for additional 
safety. Specify your instrument. Complete, ready 

une.. $6.95 
SEE THEM -TRY THEM - 
AT YOUR LOCAL JOBBER! 
EICO Instruments and Kits 
are on display at your local 
jobber -the nationally ad- 
vertised kits which you 
can see and use before you 
buy. You take no chances 
with EICO! 

Prices Higher 
on West Coast 

Model P -75K germanium crystal probe for 
visual RF signal tracing and measurements to 
over 200 megacycles. Can be used with models 
221 or 113A Eico instrument (state which 
when ordering). 61/2" long, 1/2" O.D., with 
wire, plugs, and all components. 
IN KIT FORM $3.75 
Model P7 6K same as above, but for oscillo- 
scopes; in kit form $3.75 
Models P76 or P76 similar to above but fac- 
tory wired, ready to operate. Each. . .$7.50 

EASY -TO- FOLLOW SCHEMATIC & 
PICTORIAL DIAGRAMS 

Come complete with every EICO In- 
strument Kit. Each kit fully guaran- 
teed to operate perfectly when as- 
sembled according to our simple in- 
structions! 
EXCLUSIVE LIFE -TIME REPAIR 
SERVICE: Fora nominal charge, we 
will repair and service your EICO in- 
- .trume t, regardless of its age! 

ELECTRONIC INSTRUMENT CO., INC. 
276 Newport Street, Brooklyn 12, N. Y. 
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$AVE $ ON $UN 

SURPLUS AND 

STANDARD SPECIALS! 

REPLACEMENT PARTS 

FOR SERVICEMEN 

SPEAKERS 
4" PM $1.85 
5" PM 1.95 
6%" PM 2.49 
6 "x9" PM with 
transformer $2.89 
8" PM 2.95 
10" PM 3.95 
12" 1000 -ohm 
field 6.95 
15" 5500 -ohm 
field 19.95 

PHONO ARMS 
American Model 
1J with CR1A- 
3.5 volt High out- 
put cartridge .$1.65 
Astatic SL-8 with 
L-26A 
cartridge . . . .$1.89 
Astatic D -9 with 
L-26A 
cartridge. .. .$1.89 

Condensers for TV Replacement 
.05 -6000 v....$0.69 005 -5000 v. mica 
.001 -10,000 v. .59 $0.39...4 for $1.25 
.0005 -6000 v.. .49 

POTENTIOMETERS, 
Assorted 10 for $1.99 
AMPLIFIER, 20 watts, Mike and Phono 
inputs, P.P. 6L6's Regal. Regular $65.00 
Reduced to $24.95 

RECORD CHANGERS, Single speed, 
various types, removed from new con- 
soles, values up to $65.00 $14.95 

TEST EQUIPMENT 
Clearance of Display Models! 
RCI' Electronic Multitester, \ "1'\ M. 
Model 668 Reg. $77.50 Only $44.50 
REINER, Laboratory VTVM, Measures 
R.F. up to 700 MC Model 451, 
Reg. $165.00 Only 99.50 
RCP, Pocket Signal Generator: 

Model 710 AM -Reg. $17.95 Only 12.60 
Model 720 FM -Reg. $19.95 Only 13.97 

RCP, Pocket Multitester, 5000 ohm per 
volt, Model 499A, Reg. $24.50- Reduced to 17.50 
RCP, Standard Signal Generator Model 
705A, Reg. $49.50- Reduced to 35.00 
General Electric YTWI Tube Tester - 
Reg. $49.50- Reduced to 37.50 
Approved Electronics A -200 Signal 
Generator. Reg. $47.50- Reduced to 24.95 
Ferret Model 720 TV -FM Sweep Gen- 
erator with Built -in variable marker, 
Reg. $165.00- Reduced to 115.50 
Speco, Capohmist Condenser and Re- 
sistor Substitution Box, Reg. $16.95 
Reduced to. 11.95 
Industrial Instruments, Wheatstone 
Bridge, 

Model RN -2, Reg. $125.00- Reduced to. 94.50 
Decade Box DR -50, Reg. $65.00 - 
Reduced to 49.50 

Western Ohmmeter, low range 0 -10 /1000 
ohms in leather case, Model 689 -IF, Reg. 
$25.50- Reduced to 14.95 

TERMS All items F.O.B., Washington, D. C. 
All orders $30.00 or less, cash with 
order. Above 530.00, 25 per cent with 

order, balance C.O.D. Foreign orders cash with 
orders, plus exchange rate. 

VUN RADIO 
OF wAtNINOTOMr O. C. 

938 FSTREEf. N. W. WASH 4. D C. 
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I. F. of "B" 252 kc. 
Nominal dial reading of "B" 900 -1100 kc. (seldom accurate) 
Local oscillator of "B" 1252 kc. (picked up by ") 
Signal frequency required 1000 kc. 
Tune "A" to 1160 kc. (if "A" is RAX -1) 
Tune "A" to 761 kc. (if "A" is BC- 946 -B) 

Table 2 

Nominal dial reading of "B" 
Local oscillator of "B" picked up by "A" at 
"B" picks up local oscillator of "A" with RAX -1 tuned to 
Or BC -946 -B tuned to 
Actual signal frequency 
Intermediate frequency of "B" is therefore 

800-1100 k:c. 
1082 kc. 
1150 k:c. 
751 kc. 
990 k:c. 

92 l:c. 

Table 3 

1), or the BC -453 -B plus the BC- 946 -B, 
would appear the best for delivering 
signals to align ordinary broadcast re- 
ceivers. Doubtless there are numer- 
ous others which would be as good. 
The BC- 344 -D, BC -433G, ARB, DZ -1, 
or the DZ -2 would also be of use for 
the purpose. 

An accurately -calibrated receiver 
was specified as a signal source. Actu- 
ally, many operations require only a 
moderately close calibration. The cali- 
bration can be checked if necessary 
and a curve drawn by tuning PI sta- 
tions of known frequency. A list of 
these is available from the Superin- 
tendent of Documents, GPO, Washing- 
ton, D. C. A calibration of the receiver 
is equivalent to a calibration of the 
local oscillator, provided the inter- 
mediate frequency is a c cu r a t e l y 
known. If another receiver is avail- 
able as a detector, the local oscillator 
can be calibrated directly by zero beat- 
ing against stations of known fre- 
quency. 

In aligning typical receivers, call the 
receiver being used as a signal source 
"A," and the receiver under test "B." 
In cases where the i.f. for "B" is avail- 
able directly from the oscillator of 
"A," for example, where "B" has 456 
kc. i.f. and "A" is the RAX -1 (Unit 1) 
or BC -453 -B as shown in Table 1, the 
RAX -1 would be set to 296 kc. to de- 
liver a 456 kc. signal; the BC -453 -B 
would be set to 371 kc. 

In cases where i.f. for "B" is not 
available directly from oscillator of 
"A," usually where "B" has a very low 
i.f., or where "A" does not tune below 
the broadcast band or has an i.f. above 
its lowest tuning range, a signal of 
the necessary frequency can be pro- 
duced in the mixer of "B" as follows: 
Tune "B" to some convenient setting 
and pick up its local oscillator on "A." 
Note the frequency. Set receiver "A" 
to deliver from its local oscillator a 

signal which differs from the local 
oscillator frequency of "B" by the re- 
quired intermediate frequency of "B," 
and feed to antenna input or mixer 
grid of "B." The intermediate fre- 
quency is then developed in the mixer 
of "B," if it is functioning properly, 
just as in normal reception. Table 2 
shows the readings at various signal 
stages. 

Without a service manual, the inter- 
mediate frequency of "B" may not be 
known unless it is stamped on the 
transformers. It may be determined 
by picking up the local oscillator of 
"B" with "A" and then ascertaining 
what setting of "A" gives a signal 
from the local oscillator of "A" which 
is picked up by "B." The tuning of 
"B" must not be changed during this 
test. Coupling should be loose. Na- 
turally, if the i.f. trimmers of "B" are 
misadjusted very much, this measure- 
ment may be in error, but the trim- 
mers may subsequently be reset to a 
different i.f. if the receiver can not be 
made to track (see Table 3). 

The dial reading of "B," which in 
broadcast receivers is seldom accurate, 
plays no role in this measurement. 
Table 4 shows r.f. alignment and typi- 
cal settings for the upper and lower 
ends of the broadcast band. 

Since these signals are not modu- 
lated, it is desirable to connect a high - 
resistance d.c. voltmeter to the a.v.c. 
circuit of "B" as a tuning indicator. 
In the absence of this, one must tune 
by the carrier hiss. Overcoupled i.f. 
transformers can be adjusted sym- 
metrically by detuning "A" 5 kc. each 
way and watching the voltmeter. 

One of the first tests on a dead re- 
ceiver having normal d.c. voltages 
should be an attempt to pick up its 
local oscillator on "A." Ordinary su- 
perheterodyne receivers can often be 
picked up at considerable distances. 

Table 4 

-L 

DESIRED SIGNAL RECEIVER "A" RECEIVER "A" SETTING 

1340 kc. 
1500 kc. 

550 kc. 
550 kc. 

RAX-1 
BC-946-B 
RAX-1 
BC-453-B 

1500 kc. 
1261 kc. 

390 kc. 
465 kc. 

Analogous procedure would be followed for other bands. 
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DON'T MISS THESE 

IMPORTANT ARTICLES 
IN THE MARCH ISSUE 

The Antenna Research Laboratory 

The Batwing FM Receiving Antenna 

Simulating TV Interference Patterns 

The Mini -Rack Transmitter 

An Effective Sync "Lock -in" Circuit 

A TVI Filter for Coaxial 

Transmission Lines 

Elimination of Radio Interference 
By Off - Frequency Inversion 

Many Other Important Articles 

RESERVE YOUR COPY 
AT YOUR NEWSDEALER 
OR USE SUBSCRIPTION 

CARD IN THIS ISSUE 

CHICAGO, ILLINOIS 

February, 1950 

"Afileore4aig 
,art.era,"7,9d7-4 

AM 'PH E Nók) 

SINGLE BAY 
INLINE 

TV ANTENNA 
Model No. 114-005 

With Twin -Lead 
Model No. 114-009 
Without Twin -Lead 

TWO -BAY 
INLINE 

TV ANTENNA 
Model No. 114-302 
No. 114 -301 is a conversion 
kit which builds a single bay 

into a stacked array. 

Am PHENoL 
U. S. Patent No.2,474,480 

'Farm PecT.wte2 
Your television picture quality is directly dependent upon 
the antenna. Experts have stated in technical publications 
that "an inferior set with a good antenna will always out- 
perform a better set with a poor antenna." 

Specify an Amphenol TV INLINE antenna with confi- 
dence that you will have the finest picture quality and com- 
plete enjoyment of the world's finest entertainment. 

You can receive a television picture -without an antenna 
-with an indoor antenna -with a built -in antenna. But you 
can only receive the best picture quality with an outdoor 
antenna and the proven superior outdoor type is the 
Amphenol 

-- 

INLINE antenna. 

414.4 OIIZ > tedteteaf DISTRIBUTORS, 

DEALERS and INSTALLERS 

,(*.MPHENoi 
AMERICAN PHENOLIC CORPORATION 

1830 SO. 54TH AVE., CHICAGO 50, ILLINOIS 
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Jobbers: Write for Confidential 
Price Information 

NEW 
TELEKITS 

10-B $69.95 
7 -B $49.95 

Less Tubes 

Sparkling new Telekit 10 -B has 52 -inch screen. Brand 
new compact lay -out has video tube mounted on 
chassis. Big illustrated easy -to- follow instruction book 
guides you step by step through easy assembly. No 
special knowledge of television is required. All you 
need is a soldering iron, pliers, and screw driver. 
10 -B kit can be used with 121/2, 15, 16 inch tubes. 
Telekit 10 -B, $69.95. 10 -B Telekit cabinet $15.95 
and $24.50. Satisfactory Telekit performance guar- 
anteed by Factory Service Plan. 

Write for catalog listing 10 -B and 7 -B Telekits. 
New 7 -B Telekit for 7 -inch tube, $49.95. 7 -B cabi- 
net, $15.95 and $24.50. 

TELEKIT 

BOOSTER 

12.95 

This Telekit booster will bring in TV signals bright and 
clear in the fringe areas. Has a 20 times boost on 
all TV channels. NOT A KIT. Completely assembled. 
With tubes. Works with Telekit or any TV receiver. 

13 

CHAN- 

NEL 

TUNER 

12.95 

This compact front end has a stage of RF for extra 
distance. Made to conform with Telekit or any TV 
set having a video I.F. of 25.75 Mc. Complete with 
tubes, pre- wired, pre -assembled. Only four con- 
nections to make. 

Write for catalog of Telekit antennas, boosters, 
television kits tuners, television parts and tubes. 

TELEXT 
ELECTRO-TECHNICAL 'INDUSTRIES 
1432 NORTH BROAD STREET. PHILADELPHIA 21,PA. 
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Instant Heating Devices 
(Continued from page 65) 

Another feature of this child's pho- 
nograph is the operating switch in the 
playback arm rest. When the arm is 
in the rest a pin in the unit is forced 
against a leaf switch which is thus 
held open by the weight of the arm. 
When the arm is lifted off of the rest, 
the leaf switch closes the power cir- 
cuit to the motor and the button 
current rectifier simultaneously, thus 
placing both in instant operation. By 
this means shut -off is assured since 
the child must put the arm back in 
the rest to stop the operation of the 
turntable. 

Another tubeless device is the am- 
plifier shown diagramatically in Fig. 
3. A carbon button microphone and 
a loudspeaker combined with a source 
of button current will deliver an un- 
believable amount of power when 
connected as shown in the diagram 
of Fig. 3. 

Among the instant heating vacuum 
tube units is a record player which 
was housed in the same cabinet as the 
carbon pickup phonograph discussed 
previously. The circuit diagram of 
this record player is shown in Fig. 4. 
This instrument uses a 3A4 power out- 
put pentode and a selenium rectifier. 
The output of a high output crystal 
pickup (about 3 to 3.5 volts) will 
drive this tube sufficiently to give a 
sound output loud enough to satisfy 
a child. The tone quality of the unit 
is excellent. This device also uses the 

arm rest power control switch de- 
scribed before. 

A two -tube version of this amplifier 
with negative feedback and other re- 
finements is shown in Fig. 6. This 
device uses tubes requiring a lower 
filament current which means that the 
rectifier used in this connection can 
have a lower rating than the one re- 
quired for the circuit of Fig. 4. 

One very interesting device that has 
been built along instant heating lines 
is the automatic switchover preampli- 
fier for the low output magnetic reluc- 
tance types and other phonograph 
cartridges. The photographs of Figs. 
8 and 9 show one of these systems 
built into a General Electric FM 
tuner. By referring to the circuit 
diagram of Fig. 7 it can be seen that 
this preamplifier is straightforward 
with the exception of the two fila- 
ment -type pentodes which are wired 
as triodes. A relay is wired into the 
filament string which is supplied from 
the selenium rectifier. It is, in part, 
the filament dropping resistance. In 
this set -up the isolation transformer 
primary is wired to the record chang- 
er's starting switch so that the in- 
stant the record player is turned on 
the amplifier will be in operation a.nd 
the relay energized. The relay can 
then switch the amplifier input con- 
nection from the FM tuner output to 
the phonograph pickup preamplifier 
output. When the last record has been 
played and the record changer shuts 
off, the preamplifier ceases operation, 
de- energizing the relay and returning 
the FM output connection to the am- 
plifier input. 

Table 1. Filamentary tube types equivalent to heater- cathode types. The equivalence 
is based on the use of the tube type rather than on its specific characteristics. 

TUBE FILAMENT HEATER -CATHODE 

1.4 v. 2.0 v. 6.3 v. 12.6 v. 

DIODE DETECTORS 
One Diode 
Two diodes 

1A3 
6H6, 6AL5 12H6 

POWER AMPLIFIERS 
Triodes 

High Mu 
Medium Mu 

seam Power 

Power Pentode 

Twin 
1G6GT 
3A5* 
1Q5GT, 
3Q5GT *, 
1T5GT, 
3LF4* 
3A4 *, 1A5, 
105, 1LA4, 
1LB4, 1S4, 
3S4 *, 3Q4 *, 
3V4* 

Twin 
1J6G 

1F4, 1F5G, 
1G5G, 1J5G 

Twin 
6J6 
6N7, 6N7G 
6AQ5, 6V6, 

6V6GT 

6AK6, 6G6G 

Twin 
12AX7 
12AÚ7 
High -volt. fil. 
types -70L7, 50L6, 
50B5, 25L6, etc. 

High -volt. fil. 
types 43, 25A6, 
etc. 

CONVERTER & MIXERS 
Pentagrid 1A7, 1LA6, 

1LC6, 1R5 
106, 1C7G, 
1A6, 1D7G 

6A7, 6SÁ7, 
6BE6, 707 

12SA7, 12BE6, 
1407 

VOLTAGE AMPLIFIERS 
Triode 

Triode -Pentode -Diode 

Triode -Double -Diode 

Pentodes - 
Sharp Cut -off 

Pentodes - 
Remote Cút -off 

Pentode- 
One Diode 

Pentode- 
Two Diodes 

1LE3, 1G4G 

1D8GT, 
3A8GT 

1LC5, 1LN5, 
1L4, 1U4, 
1N5GT 

1P5G, 1T4 

1S5, 1U5, 
1LD5 

1H4 

1B5/25S 
1116G 

1E5GP, 1B4 

1D5GP, 1A4P 

1F6, 1F7G 

6C4, 6C5, 6J5, 
6L6, 7A4, 76 
No equivalent 

6R7, 7E6, 
6SR7, 6SQ7 

6AÚ6, 6J7, 
6W7G, 7C7, 
7L7, 7V7 

6BA6, 6D6, 
6K7, 6SK7, 
6S7, 6SS7, 
7A7, 7B7 

6B7, 6B8, 
7E7, 7R7 

12J5, 14A4 

No equivalent 

14E6, 12SR7, 
12507 

12AW6, 125J7, 
14C7, 12J7GT 

12BA6, 12SK7, 
14A7, 12I£7, 
14H7 

12C8, 14R7 

*Filament designed for 1.4 or 2.8 volts. 
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FOR OUR NIAGARA AASkS 
ANNIVERSARY 

CELEBRATION TUBE 
PRICES.: 

Type Prier 
1B22 3 lo 
1623 .. 8.45 
1B24 44.49» 

1B26Á .. b 
.. 4.95 

1.95 
34.50 

.. 4.95 .. 12.95 
4.234 

1.69 H 
1.40 

.28 . .18 
.. .25 
.. 2.98 
.. 0.50 .. 1.75 .. 

ó7.5p0 

.. 1.101 
1.25 

1B27 
1629 
1B32 
1B38 
1B40 
1B59 
1860 
1N21 
1N23 
1P23 
2AP1 
2C4 . 
2C21 
2C22 
2C26A 
2C34 
2C40 
2C43 
2C44 
2C46 
2C51 
2D21 
2E22 
2E24 .. 4.95 
2E25A .. 4.25 
2E26 .. 3.95 
2E30 
2121A 
2J26 
2J27 
2J30 . . 1 5 
2J31 . 

. 11.95 
2J33 19.95 
2J36 .. 75.00 
2J37 12.95 
2438 . . 12.95 

O 
2J49 
24351 . . 4.95 
24543 .. 24.95 
2J61 , 24.50 
2K23 . .. 24.95 
2K25 . . . 24.95 
21(28 . . . 24.95 
3AP1 . . . 4.76 
3B22 ... 2.50 
3B23 . . . 4.95 
3B24 . 1.98 
3B24W .. 2.95 
3B26 . . . 1.50 
3B28 ... 5.95 
3BP1 ... 2.50 
3023 ... 2.25 
3C24 .35 
3030 .., .30 
3031 . . . 3.50 
3CP1 . . 1.40 
3DP1-A. . 8.95 
3EPI . . 2.50 
3E29 . . . 4.95 
3FP7 ... 1.75 
3GP1 . . . 4.95 
34P7 . . . 7.95 
4-65A .. 14.50 4.13A.. 4. $7.50 
4-250A . . 37.50 
4A1 . .98 
4AP10 . 4.50 
4035 . . 19.45 
4E27 . . . 12.50 
4126 . . .110.00 
5AP1 . . . 1.85 
5AP4 . . . 1.85 
5BP1 . . . 1.75 
5BP4 ... 2.50 
5022 ... 
5CP1 ... 49Ó 
5CP1A .. 9.95 
5D21 ... 29.95 
5FP7 . . . 1.25 
5GP1 . . . 5.50 
5HP4 . . . 9.95 
5423 . . .100.00 
5429 . . . 12.50 
5JP2 . . . 9.50 
5LP1 . . . 11.95 
5MP1 . . . 4.95 
5NP1 . . 1.98 
6AF6G .. .88 
6021 . . . 24.95 
6F4 . . . . 8.95 
644 .... 4.95 

7BP7 . . . 4.50 
95 

7C23 . . . 75.00 
7C24 . . . 80.00 
7025 . . . 90.00 
7DP4 . . . 17.95 
9023 . . . 250.00 
9GP7 . . . 15.00 
9JP1 . . . 6.50 
9LP7 . . . 15.00 

6.95 
13.95 

ALL BRAND NEW- STANDARD BRANDS 
Type Price 
9NP1 ... 718 
l0Y 
10SPEC gg 
10ßP4 
1001'4 .. 29.50 
12DP7 .. 12.511 
12DP8 .. 14.95 
12FP7 .. 14.95 
12GP7 12.95 
12HP7 .. 12.95 
12KP4 .. 49.50 
12LP4 .. 419. 99 
15E .... 
15R.... .50 
23D4 ... 

35T 
45SPEC . 

244 OU 75TL . :1 
100TH 11.00 
100TS 2.00 
101F ... 4.95 
114A ... .69 
1143 ... 1.25 
120 .... 5.95 
121A ... 2.65 
203A ... 16.95 
2056 ... 4.50 
205F ... 4.50 
211 .... 
215A .. 12.50 

.50 
218 .... 
221A ... 1.75 
23111 ... 1.20 
249C ... 1.75 
25011 7.0(1 
250TH .. 19.50 
252A ... 4.95 
259A . 4.95 
262A/ß . 3.50 
274B ... 1.00 
275A . 7.95 
282A /B . 9.95 
283A ... 10.95 
286A ... 10.95 
290A ... 4.95 
291A ... 4.95 
294A 4.511 
300A ... 3.95 
301A ... 6.95 
304B ... 5.95 
304TH .. 3.50 
304TL .. 1.30 
307A ... 4.95 
310A ... 7.95 
315A ... 6.95 
316A ... .50 
327A ... 2.50 
338A ... 3.75 
348A . 5.95 
350A/B . 2.75 
3540/D . 19.95 
3576 ... 49.50 
368AS .. 4.93 
371A/B .50 
374A ... 2.50 
393A ... 3.50 
394A ... 3.51) 
399A ... 2.50 
400A ... 3.25 
401.0 . 1.95 
403A /B . 1.75 
417A ... 9.50 
434A ... 2.75 
446A ... 1.00 
446B . 1.95 
450TH .. 24.95 
450TL .. 35.00 
464A ... 9.50 
527 .... 6.50 
531 .... 4.95. 
532A ... 4.95 
631P1 4.95 
70013/D . 19.00 
701A ... 2.50 
703A ... 3.50 
705A . 1.00 
706ÁY .. 18.50 
706CY .. 18.50 
7060Y .. 49.50 
707A /B . 14.00 
708A ... 3.75 
710A ... 2.95 
713A . 1.00 
714AY .. 4.75 
715A/ß . 6.75 
7150 ... 22.50 
717A .58 
72011Y .. 34.95 
721A/B . 260 
723A15 . . 7.95 
724A/B . 2.75 
725A . 6.75 
726A /B /C 13.50 
728GY .. 24.95 
730A ... 9.75 
750TL .. 49.50 

Type Price 
800 .... 1.75 
801A ... 

4,.2b8 
803 .... 3.16 
804 .... 8.5(1 
805 .... 3.50 
807 .... 1.10 
808 .... 1.35 

2.50 
810 .... 7.75 

812 .... 2.50 
8120 ... 6.$0 
813 .... li ., 
814 .... 2.40 
815 .... 1.25 
816 .... 1.19 
826 . .35 
829A/B . 7.25 
830 .... 2.95 
830B ... 3.25 
832/A 4.95 
833A ... 34.25 
834 .... 5.50 
836 .... 
837 .... 1.50 
838 .... 2.2.5 
841 .... .30 
843 .25 
845/W 4.00 
849A /H . 69.50 
851 .... 25.00 
860 .... 5.75 
861 .... 35.00 
864 .... .35 
865 ... 1.95 
86GA ... .99 
866.111 .. 1.19 
872A ... 1.30 
874 .... .35 
876 .... .28 
878 .... 1.75 
884 .... 1.49 
885 ... .98 
88901 ...140.00 
891 .... 110.00 
892 .. 115.00 
902P1 . 3.50 
905 .... 2.75 
907 .... 11.95 
913 .... 4.95 
917 .... 1.50 
918 .... 1.50 
922 .... 1.00 
923 .... 75 
925 .... 1.40 
930 .... .80 
931A . 2.130 
934GT . 1.50 
949A ... 69.50 
950 ..... 98 
954 .... .30 
955 .... .35 
956 .... .35 
957 .... 19 
958A ... .18 
959 .... .35 
966A ... .99 
972A ... 2.95 
975A ... 14.95 
991 .... .23 
1613 ... .4 5 
1614 ... 1.35 
1616 ... .50 
1619 ... .15 
1620 ... 4.95 
1621 ... .98 
1622 ... 1.75 
1624 ... 1.05 
1625 ... .35 
1626 ... 25 
1628 ... 4.95 
1629 ... .19 
1631 ... 1.35 
1633 ... .75 
1634 ... .79 
1636 ... 3.50 
1638 ... 75 
1641 ... .45 
1642 ..... 5 
1644 ... 1.49 
1645 ... 1.98 
1649 ... 1.25 
1665 ... 1.05 
1851 ... 95 
1852 ... 1.06 
1853 ... 1.06 
1960 ... .85 
2050 ... .95 
2051 ... .40 
6514 ... 4.95 
5516 ... 5.95 
5562 ... 10.00 
7193 ... .18 
8005 . .. 4.60 
8011 . . 2.01) 
8012A . . 1.25 
8013A .. 1.25 

Minimum Order $5.00. Quantity Prices on Bequest. All 
tube types in stock now - subject to prior sale -prices sub- 
ject to change without notice. 20% Deposit with orders 
unless rated. All Prices F.O.B., NYC. 

February, 1930 

Type Price 
8014A .. 24.95 
8016 . . . 1.10 
8020 . , . 1.25 
8025A .. 7.95 
8026 . . . 12.95 
BR 2.50 
BH 4.95 
CIA , . . 4.95 
CIB . . 4.95 
C5B 12.905 
C6A 

3.75 
CEQ72 1.95 
CK1005 .08 
CK1006 69 
CK1090 2.75 
EF50 .35 
EL1C . . 4.95 
EL3C 4.95 
F123A 

. 1112.50 2: 
F128A 70.00 
F660 . 005 

FG17 
FG27A 8.95 
FG32 . . 5.95 
FG33 8.95 
FG81A 3.75 
FG95 . . 9.95 
FG105 9.50 
FG172A 13.75 
FG235 59.50 
F02386 160.00 
GL146 9.75 
GL473 . 65.00 
GL502A 1.98 
GL530 49.50 
GL559 5.35 
GL673 11.50 
GL697 65.00 
HF100 3.95 
HF200 17.95 
HF210 17.95 
HF300 17.50 
HK254 19.95 
HV18 . 12.95 
HY615 .20 
HYE1148 .35 
KU23 . . . 15.00 
KU610 9.50 
ML101 75.00 
I31X408U .49 
PJ23 . . 1.35 
R100 . 3.75 
11200 . . . 7.95 
R1130 12.95 
REL36 . .55 
RK20A 7.50 
RK22 . . 4.95 
11K23 . 4.75 
RK31 . . 2.50 
RK33 . . .25 
RK34 . . .25 
111139 . . 1.75 
RK51 . . 3.95 
RK52 . . 4.50 
RK59 . . 1.75 
RK60 . . .79 
RK62 . . 1.08 
RK63 . . 12.95 
RK65 . . 24.95 
RK72 . . .65 
RK73 . . .65 
11X21 . . 3.10 
11X120 8.75 
T20 1.50 
T21 1.75 
T55 . . . 3.95 
T200 10.95 
TZ20 . . 1.50 
TZ40 . . 2.95 
UH50 . . 5.95 
UX200 .75 
V7OD 6.95 
VR75 .98 
VR78 .25 
V R90 . . .65 
VR91 . . 1.49 
V R105 .75 
V R150 .50 
VT127A 2.00 
VU111 .50 
WL460 14.95 
WL468 6.75 
WL532A 1.75 
WL562 150.00 
WL616 85.00 
2225 . . 1.95 
ZBI20 . 6.95 
ZZP477/ B3200 .150.00 

12DP8. 14.95 

Type Price 
0A2 1.56 
0A3/VR75. .98 
OA4G ... .94 

OB3 /VR90. 1.64 
003/ V R105 .78 
OD3 /VR150 .54 
0Y4 .... .88 
024 .... .56 
0Z40 ... .56 
OIA .... .24 
1A3 .... .43 
1A4 .. 1.08 
1Á4P ... .96 
1A5GT .. .48 
1A6 .. .78 
1A7GT .. .66 
1B3GT .. 1.49 
1B4 1.18 
1B5/255. .88 
1B7GT . . 1.06 
1C5GT .. .66 
106 .... .88 
101G ... .88 
1D5GP .. .96 
1D7G ... .88 
1D8GT .. .94 
1E5GT .. 1.38 
1E7G ... 1.56 

1F5G ... .74 
1F6 . . .. 1.56 
1F7G ... 1.56 
1G4GT .. .68 
1G6GT .. .68 
1H4G... .68 
1H5GT .. .53 
1H6G ... .86 
1H6GT .. .86 
1J6GT .. .88 
124 .54 
1LÁ4 ... .78 
1LA6 ... .88 
1LB4 ... .88 
1LC5 ... .78 
1LC6 ... .56 
1L05 ... .78 
1LE3 ... .88 
1L05 ... .88 
1LH4 ... .64 
1LN5 ... .66 

1 NSGT .. .58 
1P5GT .. .66 
1Q5GT .. .66 
1R4 .... .68 
1R5 .... .68 
1S4 .... .78 
185 .... .56 
1T4 .. .56 
1T5GT .. .78 
IU4 .... .58 
IU5 ..... 72 
11, .68 
2A3 .96 
2A4G 1.06 
2A5 .68 
2A6` .78 
2A7 .88 
2117 .88 
2V3G .98 
2X2A .68 
3A4 .36 
3A5 98 
3A8GT 1.98 
3117 .34 
3D6 34 
3LF4 1.28 
3Q4 .58 
305GT .66 
384 .66 
3V4 .80 
5A74 .50 
5R4GY 1.09 
5T4 .88 
5Ú4G .56 
5V4G .88 

5W4GT .66 
5X4G .58. 
5Y3GT .36 
5Y4G .48 
5Z3 .48 
5Z4 ..... 78 
6A3 1,28 
6A6 .88 
6A7 .68 
6A8 .78 
6A8GT .80 
6AB5/6N5 .88 
6Aß7 /1853 78 
6AC5GT . 1:16 

Type Price 
6AC7/1852 .76 
6AD6 . . .88 
6AD7G .. 1.g 
6AF6G .. 76 6AG5 ... 
6AG7 ... .97 
6AH6 . . . 1.28 
6AJ5 ... 

.81 OAKS ... 
6AK6 .78 . , . 
6AL5 .64 
6AL7GT. 166 
6AQ5 . . 8 
6AQ6 : .58 
6AQ7GT. 88 
6AR5 . . . .66 
6AS7G .. 4.95 
6AT6 . . . .46 
6AU6 . . . .58 
6AV6 ... .46 
6B4G ... .88 
655 . . . 1.56 
6B60 ... -78 
6B7 .... .88 
6B8 .... .88 
6B80 ... 1.28 
6BA6 . . . .54 
68E6 . . .56 
6BG6G .. 1.46 
6B116 . 

6B16 ... .58 
604 

5 .. .45 
4 

6C5GT .. .46 
6C6 .... .56 

60ßG ... 1.68 
61)6 . . . .46 
6D8G ... .87 
6E5 .... .68 
6E6 . . . . 1.06 
6F5 .... .46 
OF5GT .. .46 
6F6 . . .64 
OF6GT .. .66 
6F7 .... .84 
6F8G ... .86 
6G80 ... .68 
6H6 ... .46 
6116GT .. .46 
645 .... .48 
6J5GT .. .48 
616 .76 
6J7 .66 
647GT .66 
618G 1.28 
6K5GT .96 
6K6GT .44 
6K7 . .48 
6K7GT .48 
6K8 . .78 
6K8GT , .78 
6L5G . . 1.06 
6L6 1.16 
6L6G . .86 
6L6G11 . .86 
6L7 .78 
6L7G 1.16 
6N6G . . 1.56 
6N7 .78 
6N7GT .78 
6P5GT .96 
6060 . . 1.06 
607 . .58 

Q7GT .58 
6117 . .78 
(3R70T , .78 
6S7 . . . .88 
6S7G . 88 
6S8GT 1.06 
6SA7 .43 
6SA7GT .43 
6SB7Y .88 
6807 .58 
6SD7GT .68 
68F5 .48 
6SF5GT , .54 
68F7 .58 
6S67 , .58 
6SH7 .48 
6817 . . . .56 
6SJ7GT .56 

6SK7GT 
, 

.54 
6SL7GT .64 

68Q 7GT .43 
6SQ7GT .43 
6SR7 .56 
6SR7GT . .56 
6887 . . . .58 

Type Price 
6ST7 .S8 
6SV7 .. .88 
6T7G . 

6U5 G5 . .64 
6U6GT .. .72 
6U7G ... .54 
6V6 .. .96 
6V6GT .. 62 
6W7G .. .88 
6X4 .. .58 
6X5GT .. .48 
6Y6G ... .66 
6Y7G ... .88 
6Z7G ... 1.14 
6ZY50 .. .68 
7A4 /XXL .58 
7A5 .... .72 
7A6 .... .66 
7A7 .... .56 
7A8 .. .72 
7AD7 ... 1.06 
7ÁF7 ... .72 
7AG7 ... .71 
7AH7 ... .88 
7134 .... .56 7B5.... .72 
766 .... .58 
7117 .... .58 
788 .72 
704/1203A .36 
7C5 .56 
706 . .. .72 

7E5/1201 .66 
7E6 .... .58 
7E7 .... .68 
71.7 .... . .68 
7F8 1.06 
7G7/1232 1.00 
7117 .... .63 
747 .... 1.06 
7K7 .... 1.00 7L7.... .68 
7N7 .... .66 

07 .... .58 
7117 .... .68 
787 .... 1.06 
7V7 .... 1.06 
7W7 .... .88 
7X7 /XXF13I .88 
7Y4 .... .56' 
7Z4 .... .56 
10 .69 
12A .56 
12A6 .18 
12A6GT . .18 
12A7 .97 
12A8GT . .58 
12A1-17GT .84 
12ÁL5 .80 
12AT6 44 
12AT7 1.16 
12ÁU6 .66 
12AU7 .78 
12BA6 .56 
1213E6 .48 
1208 .48 
12F5GT . .57 
12H6 .26 
1215GT . .26 
12470 .80 
12J7GT .80 
12K7GT .53 
12K8 .58 
12K8GT . .66 
12Q7GT . .48 

12SA7GT .56 
12S07 .56 
12SF5 .56 
12SF5GT. .56 
12SF7 . .56 
12SF7GT. .56 
12507 .56 
12SH7 .34 
128J7 .48 
12SJ7GT .48 
12SK7 .56 
12SK7GT. .56 
12SL7GT. .58 
12SN7GT. .51 
12SQ7 . .48 
128076T. .48 
128117 .48 
12SR7GT. .48 
12Z3 .713 
12X3 . 98 
14A7/12B7 .68 
14AF7/ 

XXD .88 
14116 .68 

Type Price 
14B8 ... .88 
1405 ... .88 
1407 ... .88 
14E6 ... .72 
14E7 ... .88 
14F7 ... .68 
14F8 ... .88 
14117 ..... 4 
14J7 ... 1.06 

1467 ... .5G 
14117 ... .66 
14S7 ... 1.06 
141.1'7 ... 1.06 
14X7 ... 1.06 
14X4 ... .88 
19 .97 
19T8 1.56 
22 1.28 
24A .66 
25A6 1.06 
25A6G . 1.00 
25AC5GT 1.16 
25L6GT . .52 
25Y5 1.16 
2525 .48 
2SZ6GT . .48 
26 .56 
27 .46 
2807 .34 
30 .56 
31 .86 
32 .96 
32L7GT .96 
33 .68 
34 .68 
35/51 .56 
35A5 .66 
35135 .64 
35L6GT . .53 
35W4 . .38 
35Y4 .48 
3523 .56 
35Z4GT . .43 
35ZSGT . 

.38 36 $8 
37 .S4 

38 .27 
31)/44 .26 
41 .51 
42 .48 
43 .48 
45 .51 
4523 .56 
45Z5GT . .48 
46 .68 
47 .68 
49 .88 
50 1.06 
50A5 .68 
5085 .54 
50L6GT . .51 
50Y6GT . .56 
53 .86 
56 .43 
57 .37 
58 .48 
59 .88 
70L7GT 1.16 
71A .66 
75 .52 
76 .38 
77 .42 
78 .44 
79 .88 
80 .38 
81 1.28 
82 
83 

.86 
83V .8.8 
84/6Z4 .62 
85 
89 .72 
89Y 
117L7GT. 128 
117M7GT 1.56 
117N7GT. 1.36 
117P7GT. 1.26 
11723 
117Z4GT. 1 16 
117Z6GT. .64 
FM -1000. 1.28 
UX120 1.38 
UX200 1.28 
9001 .36 
9002 .28 
91)03 .32 
9001 .36 
9005 1.90 
9006 .23 

Phone 
Dlgby 9. 
1132 -3_ 
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SPELLMAN HIGH VOLTAGE POWER SUPPLIES 
SPELLMAN REGULATED 

40 KV RF POWER SUPPLY 
Regulations of 1/10 of 1% at 1 mil. load. 
Available in voltage outputs 15 -20 KV, 20 -25 KV, 
25 -30 KV, 30 -35 KV, 35-40 KV. Ripple content . 

less than 1 % at maximum voltage. Regulation 
maintained within the limits 95 to 125 volts 
60 cycles AC. 
TUBE COMPLEMENT: 
Regulators: 1 -6L6 

1 -VR105 
1 -VR150 
1 -6AC7 

Oscillators: 3 -6L6 
Rectifiers: 3 -1B3 

2 -5U4 

30 KV RF POWER SUPPLY 
For TV and Experimental Work 

Dimensions- _ Width 11 ' /s' 
Length 14W Height 121/2' 

The voltage is variable from 15 KV to 30 KV through 
a control on the front panel. The high voltage unit 
includes a focus control and voltage tap variable from 
4 KV to 6 KV for use with 5TP4 Projection Kinescope 
Tube. Input 115 volts AC-60 cycles. Utilizes 6 tubes. 
Net Price Complete $99.50 

HIGH VOLTAGE COILS 
5 KV S 3.25 

10 KV 7.75 
15 KV 7.75 
25 KV 35.00 
30 KV 35.00 
FILAMENT TRANSFORMER 
for 1B3 Rectifier Tube for use in 
200 KC RF Power Supply... 90e 

SCHMIDT CORRECTING LENS 
Replace your 15 "x20" correcting lens with a new 3'x4' 
lens for GIANT pictures only $30.00 
RF POWER SUPPLIES FROM 60KV TO 120KV 

Available on order. 
Write stating your requirements. 

40 KV RF 
POWER SUPPLY 
Available with either 
positive 40 KV output 
or negative 40 KV out- 
put. A compact high 
quality unit adaptable 
for nuclear physics, 
electro- static painting. 
dust precipitation, In- 
sulation testing, tele- 
vision and other in- 
dustrial uses. 
Above Power Supply is 
available in voltage 
ranges of 15 -20 KV, 
20 -25 KV, 25 -30 KV, 30 -35 KV, 35-40 KV. The 5 KV 
variance in voltage is available through control on 
front panel. Output voltage supplied through 4-ft. 
length of safety High Voltage cable. If desired, cable 
lengths up to 50 feet are available at additional cost. 
Dimensions: Length 14W, Width 11 W. 

Height 12W 
Tubes: 1 -5U4 Rectifier 

2 -6L6 Oscillator 
3 -1B3 HV Rectifier 

Power Consumption: 110 Volts AC 
Current: 1 milliampere 
Voltage Output: 40 KV 
Unit includes pilot light, oft -on switch, and high 
voltage output control on front panel. Also available 
in standard relay rack mount at additional cost. 

Price $114.50 complete. Specify desired 
voltage when ordering. 

HIGH VOLTAGE TELEVISION CAPACITORS 

Specifications: Jeffers Type 5KC Capacitors 

Type 
SKC 10-10 

10-20 
10-30 

SKC 20-10 
20-20 
20-30 

SKC 30-10 
30-20 
30-30 

Capacity 
1000 mmfd 
500 
300 " 

1600 mmfd 
1200 
600 

3200 mmfd 
2500 " 
1200 " 

Operating 
Voltage Net Price 
10,000 .45 ea. 
20,000 .84 ea. 
30.000 2.10 ea. 
10,000 2.52 ea. 
20,000 3.36 ea. 
30,000 4.17 ea. 
10,000 4.17 ea. 
20,000 5.01 ea. 
30,000 5.85 ea. 

CENTRALAB HI- VO -KAPS" 
Ceramic Capacitors 

TV1 -502 -500 mmfd. at 20 KV each $1.32 
Include 25% Deposit With Order, Balance C.O.D. 

SPELLMAN TELEVISION CO., INC. 
DEPT. A, 130 WEST 24th STREET, NEW YORK 11, N. Y. A L 5-3680 

C1 ACCURATE NOIES 
tM RY10 CNRf515 

TELEVISION KIT 
featuring AGC ' 

(Keyed automatic gain control) 

1 
1 
t 

I I 
1 
1 
1 

I 

for 10' or 12" KINESCOPES 
Four -stage video IF -4Mc band width. 
Completely assembled ... ready to 
wire. Factory tested parts of finest 
make. Trouble -free wiring diagrams 
permit wiring in a week -end. 

Complete with all $11995 
tubes, less Kinescope 

At your distributor, or write Dept. liN -2 
for literature 

TECH -MASTER PRODUCTS CO. 
443 -445 Broadway, New York .13, N. Y. 
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More leading engineers and tech- 
nicians have built Tech -Master for their 
own use than any other Television Kit. 

WITH A GREENLEE 

RADIO CHASSIS PUNCH 

Make smooch, true holes quickly 
this easy way. Just turn GREENLEE 

punch with an ordinary wrench and have 
an accurately -sized opening for plugs, 
sockets, and other receptacles. No 
reaming or filing. A GREENLEE Punch 
for each of these sizes: r / "; %0; % "; 7 /C; 

" ;1'i. °; 1W'; 15 ,,;1'/6'; 
1 % ";1 /s ";12 /z "; 

2% ". Also GREENLEE Knockout Punches 
and Cutters for conduit and meter holes 
up to 3% Get facts now. Write 
Greenlee Tool Co., 1882 Columbia 
Avenue, Rockford, Illinois: 

GREENLEE 

In the photograph of the bottom 
view of the FM tuner with the pre- 
amplifier assembly (Fig. 8) the recti -. 
fier (Kotron strip) can be seen 
mounted on the front chassis wall. 
The isolation (power) transformer 
and the filter condenser block are 
mounted on the wall of the chassis 
near the drive flywheel. The top view 
(Fig. 9) shows the positioning of the 
components in the space originally 
occupied by the tuner's power supply 
which was subsequently removed. The 
amplifier, with a pair of 6A3's in the 
output and a Thordarson "Tru- Fidel- 
ity" output transformer, is shown at 
the left of the tuner. 

Although the units mentioned in 
this article represent only a few of 
the uses for instant heating devices, 
many additional applications are fea- 
sible. The well -known and wide] y- 
marketed battery operated tuners and 
receivers are familiar to most readers 
and so were not considered in this dis- 
cussion. More complex instruments 
and apparatus are, . fundamentally, 
simply adaptations and extensions of 
the elements already described and 
most readers will quickly recognize 
the additional possibilities inherent in 
instant heating devices. 

30= 

International Short -Wave 
(Continued from page 56) 

the G.O.C. Troops South Iraq, asking 
for the installation of yet another sta- 
tion at Beara. This not only catered 
to British troops but to Indian troops 
as well. Regular transmissions of In- 
dian music and Indian announcements 
were given. 

FBS radiated for some 141/2 hours 
a day- starting at 6:30 a.m. and with 
only a short break -8:30 -10:00 a.m.- 
continued to 11:00 p.m. 

Servicemen took an active part in 
these programs. Quiz and magazine 
programs became extremely popular. 
The best received of all was always 
the request program -under the title, 
"Ask for Another." 

It was decided in 1946 to move the 
headquarters of the organization from 
Egypt to Palestine where it remained 
until the evacuation of British troops 
from Palestine. Two m.w. transmit- 
ters were used -one in Jerusalem and 
the other in Haifa. A 71/2 kw. s.w. 
transmitter covered the whole of the 
Middle East. 

Mr. Knight comments: "It was dur- 
ing the time of the trouble in Palestine 
that it was found how invaluable a 
Service of this kind could be. Special 
orders from the G.O.C. to his troops 
were given over the network. Hourly 
announcements entitled 'Operation 
Beetle' were broadcast in which items 
of interest and warning were .given 
to the servicemen. When the decision 
was made known that the British were 
going to surrender the Palestine Man- 
date and conditions were unsatisfac- 
tory, the decision was made to move 
to Malta. 

RADIO .% TELEVISION NEWS 
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lYhell itickoy aud Felix 

flere our leading 

" .TV stars ... 
Those celebrated "movie actors - 

Mickey Mouse and Felix the Cat -were 
pioneer helpers in television research 

No. I in a Series Tracing the High 
Points in Television History 

Photos from the historical collection of RCA 

Strange though it seems, two toys had much to do with 
television as you now enjoy it! As "stand -ins" during tele- 
vision's early days, Mickey Mouse and Felix the Cat helped 
RCA scientists and engineers gather priceless information. 

Choice of this pair was no accident. Their crisply modelled 
black- and -white bodies were an ideal target for primitive tele- 
vision cameras. The sharp contrast they provided was easy 
to observe on experimental kinescopes. 

Would living actors have done as well? No, for what RCA 
scientists were studying - as they trained their cameras on the 
two toys -was the effect of changes and improvements in 
instruments and telecasting techniques. With living actors it 
could never have been absolutely certain that an improve- 

Felix the Cat and Mickey Mouse were, during television's experi- 
mental period, the most frequently televised actors on the air. 
Using them as "stand- ins," RCA engineers gathered basic data on 
instruments and techniques. 

ment in the televised image came from an improvement in 
equipment and techniques - or from some unnoticed change 
in an actor's appearance, clothing, make -up. Mickey and 
Felix provided a "constant," an unchanging target which led 
to more exact information about television . . . 

Problem after problem was met by RCA scientists, with the 
results you now enjoy daily. For example: In the "Twenties" 
and early "Thirties," there were still people who argued for 
mechanical methods of producing a television image, despite 
the obvious drawbacks of moving parts in cameras and re- 
ceivers. Then Dr. V. K. Zworykin, now of RCA. Laboratories, 
perfected the iconoscope, to give television cameras an all - 
electronic "eye"- without a single moving part to go wrong. 
Today, this same all- electronic principle is used in the RCA 
Image Orthicon camera, the supersensitive instrument which 
televises action in the dimmest light! 

Also developed at about this time, again by Dr. Zworykin, 
was the kinescope. It is the face of this tube which is the 
"screen" of your home television receiver, and on its fluores- 
cent coating an electron "gun"- shooting out thousands of 
impulses a second - creates sharp, clear pictures in motion. 
Those who may have seen NBC's first experimental telecasts 
will remember the coarseness of the image produced. Con- 
trast that with the brilliant, "live" image produced by the 
525 -line "screen" on present RCA Victor television receivers! 

Credit RCA scientists and engineers for the many basic 
developments and improvements which have made television 
an important part of your daily life. But don't forget Mickey 
Mouse and Felix. They helped, too! 

The iconoscope, electronic "eye" of television, invented by 

(Advertisement) 
February, 1950 

Dr. V. K. Zworykin, of RCA Laboratories. 
Radio Corporation of America 

WORLD LEADER IN RADIO -FIRST IN TELEVISION 

91 

www.americanradiohistory.com

www.americanradiohistory.com


quantities are limited so get in your order TODAY 

Complete with Picture Tube 

THIS IS NOT A KIT! 
But o Factory Custom Engineered, 
Factory Wised and Tested, Factory 
Aligned TV Chassis THAIS READY 
TO USE-JUST PLUG IT IN AND 
IT WORKS! 

We agreed not to mention the name 
but you've seen it Nationally Advertised 

a nome you respect for "know how" 
and quality. You get the identical Chassis 
regularly priced at $259.50 for only $169.95! 
Big Picture Television at o cost as low as 
usually quoted for pictures half as large 

plus the convenience of a custom 
installation. 

Mount it in a cabinet of your own choosing 
-in a wall -in any location that meets 
your own requirements. 

130 sq. in. picture on a 15" direct view 
tube. All channel selector switch provides 
instant tuning. Fine tuning control on front 

panel. 8" electro- dynamic speaker provides 
rich tone. 

Supplied mounted on reinforced wood frame 
ready to be slipped in cabinet, wall instal- 
lations etc. Dimensions: 191 /2 -in. high, 23- 
in. wide, 211/4 -in. deep. Factory wired and 
tested, complete with 19 tubes, plus 3 

rectifiers and 15DP4 Dumont picture tube. 
For 110 -120 V 60 cycle AC. Shipping Wt. 
80 lbs. 

Quantities are limited -all orders subject 
to prior sale Order Now! 

No. 39A18X $169.95 NET EACH 

Prices FOB 

8 -TUBE CUSTOM FM -AM CHASSIS 
High fidelity. Receives broadcast 540 to 
1700 kc and FM 88 to 108 mc. Excel- 
lently engineered -ideal for custom in- 
stallations. Size 131/4 x 6 x 51/2" high. 
Complete with tubes and broadcast loop 
antenna. 8 ohm output transformer 
matches most speakers. Limited quantity 
still available. Order Now! With or 
without speaker. Complete description 
on page 137 in our catalog No. 501. 
Write us if you do not have this catalog. 
Wt. 181/2 lbs. 
No. 34A19-Hallicrafters $32.95 
S -59 Chassis___.. 
No. 3188 -12" Coaxial $ 9.95 Speaker. Wt. 6 lbs 

Kansas City. Remit with order or send 25% deposit when COD. 

BURSTEIN-APPLEBEE CO. 
1012-14 McGEE ST. KANSAS CITY 6, MO. 

GOVERNMENT SURPLUS! 
WORLD'S LOWEST PRICE 

WILL BUY 
ELECTRONIC PARTS & 

COMPONENTS, WIRE, ETC. 

QUANTITIES 

GOULD GREEN 
252 Greenwich St., New York 7. New York 

COMES COMPLETE WITH 

4 
EDGERTON 
FLASH TUBES 
& REFLECTORS 

EASY TO 
CONVERT INTO 
A 2 -WAY PHOTO 
FLASH UNIT 
OPERATES ON 110V. AC & 121I. BATTERY 
Brand new at a fraction of original cost. Contains 
finest component parts available. All necessary 
parts and complete instructions included. After 
conversion, works on 110V AC or 
12V battery by a flick of a switch. 
IMMEDIATE DELIVERY ON ALL MAIL ORDERS 

$68. 
COMPLETE 

CINEX, INC., 165 W. 46th St., N. Y. 19, N. Y., Dept. 1114.1 
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$1.00 

RADIO AMATEUR NEWCOMER 
Ideal for those just getting started (or inter- 
ested) in radio. You need no other book to 
get your license and get on the air. How-to- 
build simple equipment for a complete sta- 
tion; operating instructions; simple theory; 
study questions needed to pass license exams; 

U.S.A. Amateur radio regulations. WRITTEN 

BY THE EDITORS OF "RADIO HANDBOOK." 

AT YOUR DEALER - On mail orders from us, 

$1.10 postpaid. Add sales tax in California. 

EDITORS AND ENGINEERS,Ltd. 
1302 KENWOOD ROAD SANTA BARBARA, CALIF. 

The evacuation was a superhuman 
task. It involved the movement of 
approximately 1000 tons of valuable 
and irreplaceable technical equipment 
and more than 250,000 phonograph rec- 
ords. Stores and equipment had to 
be moved through openly hostile coun- 
try against the will of two well -armed 
and determined partisan armies -each 
badly in need of such equipment for 
their own propaganda purposes; each 
willing to go to any lengths to per- 
suade the British Army to abandon 
it, and each jealous and suspicious of 
the other's designs upon it. 

"The main transmitter was located 
next to the headquarters of the Syrian 
Liberation Army -a well- organized 
and well- equipped band of about bri- 
gade strength - and the dismantling 
and evacuation of the whole unit had 
to be carried out under their very 
noses. At times, as the evacuation 
convoys moved slowly down along the 
deep valleys and gorges of the Pales- 
tine landscape, with heights on either 
side liable to be concealing the ap- 
paratus of a determined ambush, many 
a member of FBS wished he could 
remember more of the lessons on Bren 
guns and fieldcraft that he had learned 
in his earlier and more active days. 
FBS had its casualties -one man was 
killed, four others were badly injured. 
But somehow -by road, by rail, and by 
sea -everything went out and all that 
now remains as a reminder of FBS 
in Palestine are the two 400 -foot aerial 
masts on Belt Jala, a hill overlooking 
Jerusalem itself. 

"With the demobilization and natu- 
ral rundown of the Service staff, the 
need for economy became more ap- 
parent. The installation in Malta 
will consist of medium -power short- 
wave stations. It is proposed to have 
transmissions beamed in an eastern 
and southern direction. The eastern 
beam is intended to take in Cyprus and 
Egypt and the southern beam to take 
in Tripolitania and Cyrenaica, and 
therefore the whole of the Eastern 
Mediterranean. In Commands and 
Districts where the number of troops 
justify it, relay stations will be in- 
stalled. All stores and equipment have 
arrived in Malta and the FBS staff is 
most grateful to Army Movements 
for their assistance. Only a small 
number of phonograph records were 
broken and a few cases of equipment 
were lost." 

The various persons who have been 
guiding the fortunes of the organiza- 
tion through the past eventful years 
have arrived in Malta. With. Mr. 
Knight, who is Chief Broadcasting Of- 
ficer and formerly of the BBC, came 
Captain J. C. Butler, K.O.Y.L.I., the 
Chief Administrative Officer, whose 
main problems deal with the organiza- 
tion of the FBS network; Maurice Tay- 
lor, again of the BBC, who is Chief 
Technical Officer and whose days are 
filled with the establishment of the 
technical equipment throughout the 
various stations; S. T. Moffett, Chief 
Programs Officer, who apart from han- 
dling the program side of the Network, 
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RADIO & TELEVISION'S GREATEST BOOKS! 

GET THESE BOOKS AT YOUR 

Make every operation easier ... 
get all information in condensed, 
easy to read form in the RADIO 
DATA and the VIDEO HANDBOOK! 
These books give you all facts, 
data and techniques for engi- 
neers, technicians, students. They 
provide complete reference, text, 
charts, data and thousands of 
pictures: drawings, photographs, 
diagrams, schematics, sketches, 
etc. Complete set of test patterns 
illustrated in the Video Hand 
Book. All text and charts in easy - 
to- understand, non -mathematical 
style. These books are best sellers 
in the radio and television field. 
The first printings of 30,000 are 
sold out ... second printings are 
going fast! Make sure you get 
your copies now ... order both, 
you'll profit by the valuable in- 
formation they contain! 

FAVORITE DEALER! IF HE CANNOT SUPPLY YOU, ORDER DIRECT, 
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8 ELECTRONIC 
THE ROO T£Nleiß 

ENGINEERS 

TECHNICIANS' 
NDBODK 

THE VIDEO HANDBOOK 
How Television Works, Basic ... through advanced. 
How to Design and Engineer Television. 
Ilow to Troubleshoot and Repair Television, Safety procedures. 
How to Select and Install a Television Antenna. 
How to Create a Television Show. 
I low to Build an Operating Television Receiver, Complete Instructions. 
Dow to Select a Television Receiver. 

The VIDEO HANDBOOK is designed to give you the practical ... answers 
to all your questions on television -the complete, detailed procedures on all 
phases of television work- step -by -step explanations for everyday problems. 
Phis hook provides the ready information to make your television education 
conrplet.e. 

The VIDEO HANDBOOK will save you time -improve your efficiency 
and make your work easier. It provides the knowledge that means more 
profit for you. Every page adds to your background for greater prestige and 
income. Here is the means for everyone in television - 
employed and executive -to increase his value to his firm. 

This book is more than a source of information and 
interesting reading -it is an investment in your future 
in television. 
Handsomely bound in DuPont Fabrikoid ... over 900 pages ... 14 sections . . . 

over 800 illustrations -photographs, charts, diagrams, schematics. 
Section l: Television, Past, Present & Future; Section 2: Fundamentals of Electronic Television; 
Section 3: The Television Station; Section 4: The Television Receiver; Section 5: Television 
Antenna Systems; Section 6: Creating a Television Show; Section 7: Descriptions of Modern 
Television Receivers; Section 8: Installing Television Receivers; Section 9: Servicing Television 
Receivers; Section 10: Television Test Equipment; Section 11: Building a Television Receiver; 
Section 12: Data Section; Section 13: Television Terms; Section 14: Bibliography. 
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ORDER BOTH ... 
SAVE MONEY! 

the RADIO 
DATA BOOK 

and the 

VIDEO 
HANDBOOK 
COMBINED IN 

HANDSOME 
SLIP CASE 

THE RADIO 
and 

TELEVISION 
LIBRARY 

COMPLETE 
ONLY....$9.00 

USING COUPON BELOW 

THE RADIO DATA BOOK 
Plan every operation in radio and electronics with the Radio Data Book. 

This new radio bible will be your lifelong tool ... you will use it every day, on 
the board, at the bench. in the field! Use it for engineering, construction, trouble- 
shooting and testing. The RADIO DATA BOOK will be your invaluable aid in 
design, experiment and in layout. It will help make your production better, 
faster and easier. In any and every operation in radio and electronics, you will 
use the RADIO DATA BOOK! 

The RADIO DATA BOOK is a work of complete authority, prepared by en- 
gineers with many years of practical experience. They lrave been assisted by the 
Boland & Boyce staff of editors skilled in preparing electronics manuals for the 
U. S. Signal Corps for many years. These men have worked for several years 
gathering material for this book ... all the knowledge of radio principles and 

iteration ... all the statistics ... all the newest developments in electronics ... 
every possible angle and detail. Eighteen months were spent digesting this 
material into the most concise, the clearest, and the most readable form. The 
result is this invaluable manual ... The RADIO DATA 
BOOK. Whether you use this book for general reference, 
for scientific instruction, or for education, one thing is 
certain -the practical help, the daily usefulness you will 
derive from it will prove to be worth many, many times its 
astonishingly low price. 
Section l: FUNDAMENTALS (complete introduction to electricity, current, radio theory, 
vacuum tubes, radar, sonar, AM, FM, TV, and all electronic equipment), Section 2: BASIC 
CIRCUITS; Section 3: TEST EQUIPMENT; Section 4: TESTING, MEASURING and ALIGNING; 
Section 5: ANTENNAS; Section 6: RECORDING; Section 7: SOUND SYSTEMS; Section 8: 
CHARTS, GRAPHS, CURVES; Section 9: CODES, SYMBOLS, STANDARDS; Section 10: 50 
TESTED CIRCUITS; Section Ili DICTIONARY; Section 12: TUBE CHARTS. 

`5.00 

FRE 
The Boyce -Roche Book Co. handles 
ALL Radio and Electronic books. Immediate 

shipment. Send stamp for FREE Catalogue. 

MAIL THIS COUPON TODAY 

BOYCE -ROCHE BOOK CO., MONTCLAIR, N. J. 
Send me the books listed below. RN -2 

RADIO DATA BOOK $5 VIDEO HAND BOOK $5 
RADIO & TV LIBRARY $9 

I will pay postman for books plus few cents _postage on 
delivery. 
I enclose payment. Send books postpaid. 

NAME 

Address 

City Zone 

State 
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'"HAS No APPRECIATION 

OF TONE... 

It is possible to 
produce amplifiers that measure up to the 
most rigid requirements and tolerances of 
a "mechanical ear ". .. amplifiers that show 
perfect laboratory measurements, BUT 
may, despite their mechanical and technical 
perfection fall short of providing enjoyable 
"listening -quality'.' 
When you buy a phonograph amplifier you 
buy one thing .. listening quality. That 
elusive characteristic which, after all, is 
any amplifier's prime reason for being. 

Newcomb amplifiers must not only measure 
up to the highest standards electrically 

but in addition are subjected to critical 
"listening quality" tests by trained experts. 
That is why Newcomb amplifiers provide 
more real listening pleasure. 

/17 
LET YOUR OWN É RS BE JUDGE... 

Insist upon hearing a Newcomb. Compare 
the listening quality of Model KXLP30 
from the standpoint of enjoyment with 
that of any other amplifier. Your ear will 
readily hear the pure natural quality and 
true character of each deep bass note. 
Now, listen to the clear, undistorted, 
brilliant, high tones with their remarkable 
freedom from surface noise made possible 
by Newcomb's exclusive MAGIC RED KNOB. 
A comparison will convince you that 
Newcomb Sound is without question the 
closest you can get to "Live Music" quality. 

Newcomb Phonograph 
Amplifiers from $59.50 

94 

AUDIO PRODUCTS CO. 
Dept. F, 6824 Lexington Avenue, Hollywood 38, Calif. 

is known to Middle East listeners 
through his sports commentaries and 
features from Palestine and Egypt. 

Mr. Knight concludes: "With these 
senior members of the organization 
are the rank and file, some of whom 
have seen long and arduous service 
in many corners of the Middle East, 
and others -newer arrivals -who are 
being trained in the tortuous ways 
of radio. And so, with this slow but 
steady accumulation of material and 
personnel, it is hoped that before long, 
with the cooperation of Malta Forces, 
the headquarters of the Forces Broad- 
casting Service will once again be in 
regular operation while `out- stations' 
in Kabrit, Cyprus, Tripoli, Benghazi, 
and East Africa continue to provide 
radio entertainment for the service- 
men under the familiar callsign . . . 

"This is your Forces Broadcasting 
Service . . ." 

* * * 

Radio Indonesia 
At the time this was compiled, Paul 

Dilg, California, had just received con- 
firmation from M. P. Breedveld, Head 
of the Technical Department, Stich - 
ting Radio Omroep in Overgangstijd, 
Hoofkantoor, Batavia -C, Koningsplein 
Zuid 17, Batavia, Java, N.E.I., that 
the 6.045 outlet of Radio Indonesia 
in Batavia is the new 100 kw. trans- 
mitter. 

Mr. Breedveld said : "Your reception 
report of the 100 kw. transmitter YDF 
on 6.045 is the second report I have 
received since experimental transmis- 
sions on this frequency started... . 

It was quite interesting to learn that 
you had a very strong signal in Cali- 
fornia, as radiation is not especially 
beamed in the direction of the West 
Coast of U.S.A. The target -area of 
the transmissions of 0400 -1000 is South 
East Asia, and an antenna of rather 
unusual form is used. The radiation 
pattern shows a main lobe in the di- 
rection of Sumatra and Malacca, sev- 
eral small lobes to Borneo and Philip- 
pines, and a second main lobe over 
Java, Celebes, and New Guinea. It 
may be the power of the latter that 
reached California. 

"The preliminary program schedule 
reads : 0400 -0600 Indonesian, parallel 
YDE, 11.770, the latter beamed to Cele- 
bes (and so to California) ; 0600 -0700 
English, parallel YDC, 15.150, the lat- 
ter beamed to Australia; 0700 -1000 
Dutch. We soon will add French at 
1000 -1100; you heard the November 7 
test of this program. . . . 

"Within a few weeks, transmissions 
beamed to India, Middle East, and 
Europe will start on 11.795 at 1115- 
1530 in Arabic, English, French and 
Dutch, under the callsign YDF -3. 

"The British Far Eastern Broad- 
casting Service at Singapore moved 
from 6.770 to 6.045 on October 30, just 
a day before YDF started its trans- 
missions. I hope the heterodyne will 
soon end, as their regular frequency 
is 6.075; the interference is very bad 
here since the program times are 
nearly the same." 

Mr. Breedveld indicated that it is 

George Nordh, regular contributor to 
the ISW Department, shown at his Lis- 
tening Post in his home in Sweden. 

probable that the new 100 kw. Batavia 
outlet later will be used to beam pro- 
grams to the United States around 
2200 -0100. 

He also informed Dilg that Radio 
Indonesia is in charge of all broad- 
casting stations in Indonesia now ex- 
cept the stations at Jogjakarta of 
Radio Republic Indonesia but that the 
two organizations were to be merged 
shortly. 

At the time this was compiled, YDF, 
6.045, was fairly good level on the 
West Coast, according to Dilg and 
Balbi; here in the East it had bad 
QRM from BFEBS, Singapore. 

* * * 

Radio Club Notes 
Norway - The Norwegian DX -Lis- 

teners League was founded May 3, 
1948, by J. K. Bjoernseth, who has 
been an ardent radio fan for 15 years. 
NDXLL now has 25 members; while 
this may not seem impressive, it must 
be remembered that DX- listening on 
s.w. is a comparatively new hobby in 
Norway, and the League is the first 
radio organization of its kind in that 
country. The club publication is called 
"Night and Day," issued monthly. Ad- 
dress for those who are interested in 
further information is Norwegian DX- . 

Listeners League, c/o J. K. Bjoern- 
seth, Sorgen- frigata 10A, Oslo, Norway 
(Norge). (Halvorsen, S.W. Editor, Ra- 
dio Teknikk, Oslo, Norway) 

* * * 

This Month's Schedules 
Anglo- Egyptian Sudan -Radio Om- 

durman, 9.747, noted in Georgia 1400- 
1430 with Arabic program. (Fargo) 

Argentina -Widely reported is LRT, 
11.840, Tecuman; all Spanish; gives 
slogan (in Spanish) of "LRT, Radio 
Independencia, a new Argentina wave 
to all America." (Mesquita e Sousa, 
Portugal) Relays news in Spanish 
from Radio Belgrano 1700, continues 
with own program to 2300. (ISWC, 
London) 

Australia- Recent changes to Ra- 
dio Australia schedules include -1500- 
1630, VLB2, 9.65, and VLC11, 15.22; 
1500 -1655, VLA4, 11.85; 1643 -1815, 
VLB11, 15.16, and VLC11, 15.22 (this 
one beamed by long -path to the East 
Coast of North America) ; 1700 -1815, 
VLG6, 15.23 (to Europe and British 
Isles) ; and 1710 -1815, VLA10, 17.84 (to 
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a e RECTIFIERS 
Brand New! _ -G2 A. Selenium, 3(Win /30V t/ 15 OMa w/ M t g. 

V) ('( 
I)) 

C PAgeec, 2 Units C a n 
Cr\ t fy Connect in C.T. for Full 

Wave; 4 Units Usable 
D as Full wave Bridge. 

- -' 

Ea. Unit 
2 for 4 for $1.00 

A. Selenium, FEDERAL 
100Ma.. 72r 2e0 

Sel 
.. 

Rect. 
. ..9 or 

B. Full -Wave ge Se for Relays or 
VDr. IOM 115 to 

10 
.49 

VRIDGE 
RECTIFIERS 

IFIERe; 30 for....$4.49 
C. BRIDGE RECTIFIERS 

Inpt O4v Amy EACH 
18v 

V 
14ír 1.35 $ 2.49 V 

18 14V 3.5 3.98 
4.98 

36V 28V 3.5 6.49 
36V 28V 5 8.49 
90V 75V 0.15 1.49 
135V 115V 3.5 19.49 

D. Selen C.T. 36Vin /28VOUt /1.5 
1 amps 1.49 

VIBRATOR SPECIALS! 
Brand New! Orig Container -S o m e 
O'Seas Pkgd. 2, 4, 6, 12 Volts. 
Any size above: 

Each, 89e; 2 for $1.69; 10 for $7.50 
14, 24, 28. 115 volts. 
Any size above: 

Each, 98c; 2 for $1.89; 10 for $8.98 

TRANSFORMERS! 
115V 60 Cyc. Inpt. 

Plate & Filament 
Xformers 

l000vet / 45ma.795vct / 
86ma & 360vct /55 
ma, 3 x 5v /3A, 6.3 
vct /lA, 6.3vct /0.3A 
Csd HiVins . .$4.95 

900v /35ma, 2x2.5v/2a 
Csd HiVins $398 

700act /12ma, 115v /lOOma, 2x6.3v/lA 
5V /2a Csd HiVins....... $2.98 

420 Vct /120ma, 6.3v/1.9a, Also Inpts 6- 
12-24 & 115vdc & 230 vac. 

$1.98; 10 for $16.98 
225ve1/250m8, 6.3v/4.15a, 5v /3a 1.89 
220v/50ma, 5v/6.5a, 6.3v /2a, 

6.3v /la . 2.39 
Plate Transformers 

7500v or 15000V'Dblr /.035A Csd..$18.95 
3000V /1Oma .................. 4.50 
2x330vct /10 ma (or 660vct /lOma).. .98 

Filament Transformers 
6.3vct /2.5A, 6.3vct /la, Csd. HiVins.$2.29 
2x5V/7.5A, Ea. Wndg (for 8.72A's). 7.95 
4v /16a, 2.5v/1.75a Csd HiVins 4.95 
12.6vct/1.25A Csd HiVins 1.49 
7.5vct /12A Csd Raytheon 3.29 
6.3vet /4A (gad 6.5A) Csd HiVins 1.69 

1.39 
5v /60amp Kenyon H V 3 & CT 8.98 
5v /115ao,p Kenyon Ili.' 13.98 

MODULATION AND 
AUDIO XFORMERS 

Modulation Stancor USN H'sld PP Parallel 
807'sTUPP807's RF /2000 ohm Load 

240 Watts Peak ..............$ 4.95 
PP807'sTo829RCA5500to 2600 ohms 4.50 
Amertran USN 3600 or 900 to 30 or 

60 ohms /500Watts .. 12.95 
UTAH 12W UnivOutpt 5999 Any 

Tube Any Voice Col........... 1.39 
WE output 300W PP305to90ohmVC 

HIFI ........ .. 12.98 
UTC LVM -11 LineAutoformer 30W. . 2.98 
UTC 0.14 " er" 50; 1 Mike or 

Line To Grid 200 ohms To 
I4 Meg. $13 List, Only $3.98; 10/ 35.00 

860 WATT VARIAC 
Famous GENERAL 
RADIO Model 200C/0 
to 135 Volts Output. A 
Terrific $ 5.98 i 
Buy at l 

METER and SHUNT 
A Fabulous Saving to Anyone who knows 
Voltmeters. BRAND. NEW 20 Megg hm /20 

Ma lt Movement Bklt 
Multiplier 

PMe- 
ter . C $24.95 

Neon Bulbs 
NE2 /100 for 53.98 
NE16 /991 .25 
NE32 .35 
NE45 /1/ W .24 
NE51 /NE20 .07 

Tungar Bulbs 
16X897 $249 
20X672 2.95 
1890480E 3.49 
199698 2.95 
289881 2.50 
859483 3.98 

Mazda Pilot Lites 
44BoxI0 ...$0.50 
49Box10 ... .60 
55Box10 ... .50 
64 EOeh . .07 
S6 /T4 /3W .. .18 
100W /20V .. .25 
291Box 10 .. .36 
311/28V ... .15 
313/28V ... .15 
323/3V .... .10 
Sylvania S6 / 

6W /120V. .15 
Wstghs C7 / 

7W /120V. .09 

SOLDER LUGS 
All Purpose -Brand Newl 

Meter Lugs F12 or I/" Assorted. 
100 for 30e; 1000 for $2.49 

RADIO Lugs }16 hole, 11/16" lg. 
100 for 27s; 1000 for $2.49 

RADIO Lugs }t8 hole, 11/16" 1g. 
100 for 31e; 1000 for $2.98 

KITS 
Silver & Mica Cndsrs....30 for $1.50 
Contro)s,SOohmTolMegs 10 for 2.00 
Resistors, l/a &lW,to2Megs100 for 2.50 
Vitreous WW Resistors...20 for 1.00 
Sockets,Asstd 8,7,5,4P. .25 for 2.49 
Rotary Switches,Asstd.... 8 for 1.75 
G &P TubeCaps, Asstd....50 for 1.49 
Coil Forms, Thd'd Sm,HF.50 for 1.00 
Iron Core Slug &Screw....50 for 1.00 
Elastic Stop Nuts, Asstd..50 for 1.00 
Knoba,Asatd w /Insert....25 for 1.25 
Spaghetti Sleeving, Asstd.75 ft.for 1.00 
Ceramicon Cndsrs,Asstd...15 for 1.00 
Fuses,Asstd LF &Buss....300 for 1.95 
Grommets,Rubber Asstd..100 for 1.00 
Resistors,2W Asstd 100 for 3.50 
Tie -Point Lugs, Asst 25 for .35 
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COLLINS ART -13 
SPEECH AMPLIFIER 

Dynamic or Carbon Mike or 
line inpt, Audio Driver, to 
PPG 

& o 
A 
V Tube. Less Tubes. $4r5U 

SAME W /CLIPPER KIT 
TUBES & Data. New .$8.25 

BLOWERS -Cool That Tube! 
40 CFM 28vacdc .$ 3.49 
70 CFM 115V400cy 

USN 4.49 
100 CFM 28vacdc. 4.95 
100 CFM 12vacdc. 5.95 
Xfmr 12 or 28v to 

115vac .. 1.98 
250 CFM 28vacc. 
250 CFM & 28/115 

9.95 

vac Xfmr ..... 11.95 
100 CFM 1isvacdc 7.98 
180 CFM 115vacdc 10.98 

CATHODE 
2AP1 ..$ 4.65 
3ÁP1 .. 4.75 
3BP1A .. 7.98 
3CP1 -S1 . 2.49 
3DP1 .. 1.87 
3EP1 .. 2.75 
3FP7 .. .98 
3GP1 .. 6.55 
3HP7 3.49 
4AP1O .. 5.90 
5BP1 .. 1.98 
5BP4 .. 4.50 
5CP1 .. 1.75 
5CP7 7.50 
5FP5 .. 6.49 
5FP7 .. 1.26 
5FP14 .. 18.95 
5HP1 .. 4.95 
53P2 .. 11.75 
5LP1 . 18.00 

RAY TUBES 
5LP5 . $18.00 
5LP7 . 18.00 
5MPI . 2.89 
7BP7 . 4.65 
7CP1 . 12.95 
7HP7 5.95 
9GP7 . 12.33 
9LP7 . 2.21 
10BP4 . 19.75 
12DP7 . 12.49 
12GP1 . 49.98 
12GP7 . 12.80 
12JP4 . 34.75 
12E1.4 . 34.75 
12LP4 . 34.00 
12QP4 . 49.98 
16AP4 . 55.00 
902 .. . 3.75 
910 /3APL. 4.75 
912 .. . 89.98 
914 .. . 45.00 

C'Ray Tubes Via Railway Express 
Only. Minimum Order $5. 

Sig Corps Dry Batteries -GTD 
BRAND NEW Shelf Dated -Tested 

BA34 7./a/6 41/2/3/1./2 Neg Volts...35e 
BA35 11 /aV0imBURG 4FH 35e 
BA36 45, 221/2V BURG5308 79e 
BA37 11 V Walky -Talky 290 
BA38 1Ó1/2V Walky -Talky 3 
BA39 150 /7 1/ VBurgFSA 100 

$1.49 
1.29 

BA40 90/11/ VBurg4GB60 89c 
BA43 71/ i BA51 671/2V MiniMax 79c 
BA70 90/60/41/2V $2.50 
BA205U 3V Burg F2BP 8 for $1.00 

METER BUYS -Famous Mfrs. 
Best Buy -5 Ma DC Tuning Me- 

ter. G.E. 21/2" diaBkltCsd 
SPECIAL 98c 

DC MieroAmmeter 
100 -0 -100 & 0.20000. 3" AN 

DualMvt Cross -Landing In- 
dicator $2.95 

DC MilliAmmeters 
O- lOma &O -S KV, Basic lmaMVt, 3./2" .$4.98 
0- 10ma &O -1KW, Basic lmaMVt 31/2 ".54.98 
0- 1.25ma, 1%4' sq. Min.DipperMtr 53.49 
0 -50ma, 2s /e ", Amsco DeJUr $2.98 
0 -SOma, 3" Gen. Elec. 53.98 
0.3000umhos, 4"x33/4", Hickock $9.98 

DC AMMETERS 
0.1A, 31/" Wstghs $3.69 
0.2A, 31/2" GE & Wstghs 3.49 
0.154, 21/2" Hoyt 2.95 
0.30A, 21/2" ShuntWECo &Wstghs 2.98 
0 -60A, 21/2" Int. Shunt. WECO 3.49 
0120A, 21/2" w /ExtShunt WECO & 

W Stg . 3.98 
0.300A, 3 ", Less Shunt, WECO 4.49 
30.0 -30A, 23/ß ", Weston 203P &Wstg 4.98 
50- 0 -50A, 3" Int. Shunt, WECo 4.49 
60- 0 -GOA, 21/2 ", W /ExtShunt, WE& 

Wstg. . 3.98 
120- 0 -120A, 21/2" W /ExtShunt, WECo 

&Wstg. . 3.98 
DC VOLTMETERS 

0 -30V, 21/4" An B'Csd $ 2.49 
0 -2KV, 21/2" GE Ext. Resistor 7.89 
0 -10KV, 31/2" lma basic Ext. Resistor 

Weston B Csd 10.95 
DB METERS -10 +6DB, 31/2" Sq. Wstghs B'Csd..59.98 
RF METERS 

0.12055a, 31/2" WESTON JAN Accy 
to 65 Mc's B'Csd $12.95 

0.300M8, 31/2" WESTON JAN Accy 
to 65 Ma's B'Csd $12.95 

0 -1 Amp, 21/2' G -E, USN -B'Csd .$3.95 
0 Couple 

3" Triplett Hi- Freq.; Int. 
$4.98 

0-94. 
2Omc2" Wstghs 

USN, 25 ey to 52.49 
0.8V. 31/2" Weston $3.49 

AC VOLTMETERS 
0.15V, 3x31/2" Weston 54.95 
0.150V, 21/2' Wstgh /Simpson GE 25 

to 125 cyc $3.49 
0.150V, 3" Sq Wstghs $4.98 

FILTER CHOKES 
13.5Hv / lAmp /42ohm/ 

17KV ins ...$54.00 
15- 29Hy/150ma Swing- 

ing Case $2.95 
12HY /300 ma 3.95 
311Y /40ma ...3/ 1.00 
15HY 400ma or 2OHY/ 

300ma /12KV 
Ins ..... .$7.95 

SHY /150maNewUTCerckedBkiteT'BO. $2.25 
5OHY /125ma Csd 1.95 
8HY /100ma . 1.10 
12114 275ma 3.29 

SPECIAL! MN26 Radio Compass 
200 to 1750 Ka. Favorite Navigation Set 
of Army & Navy Air Forces. 17 tube 
Lineup. Sold As Is Less Tubes. $8.98 A Steal At. v .7 

BASIC PHOTOFLASH KIT 
Complete Pwr Supply with 

andsrs, lamp, data, etc. 
115VAC ........ ....$29.95 

Studio Kit Air Corps 1169 
set 115VAC or Batt w/ 
2 Lamps ... .. .. . 53.95 

1169AirC Flash Pwr Pack, 
NEW in ]Data .. .. .. 24.98 

P'Flash Replacement Cndsrs 1503 or 
1169 AN Set, Each 10.98 

PHOTOFLASH CONDENSERS 
15mfd /330a2/1800vdc INT $3.49 
25mfd /330vac /1800vdc INT. 6.49 
16mfd /600vac /2800.vdc INT. 5.98 
16mm PAN film GSAP earners, 54 

rolls 5.49 
Hi -V P'Flash Pwr Kit Ideal 1800V Dblr Ckt; 

115VACinpt; Outpt.900V /35ma & 
2x2.5V /2Aea Wndg /4KVinsSigC 
spec Held PLUS 2x25mfd /90Watt- 
Sec Flash Cndsrs & Data for 
Flash $17.98 

W /Flash Lamp $26.98 
"SUNFLASH" SPECIAL! 100 to 

300W -Sec Inpt Non -Darkening, 
Shock Mtd 100,000 Flashes 4 -prg 
IntChngble 5804X Data $10.98 

Sylvania R4330 12million lumens, 
100W -Sec $14.98 

X -400 Air Corps Lamp $14.98 

Electrolytic Condenser Specials!! 
6000 

vdcc 15 7 for 98c 
50 f/350 vdc FP S for 98c 
30 -15 -10 mf /250vdc 5 for 98c 
40 mf/250v & 20 mf/ 

25vdc 6 for 98c 
30mf/450v &2x20 mf/ 

25vdcFP 4 for 98c 
10 mf /450v &2x20 mf/ 

25vdcFP 5 for 980 

FL -5 Range or Voice Filter 
Filters Out 1020 cycle Audio 
Exc. for CW work. With 
Switch & Diagram.... 98c 

SUPER WIDE -RANGE 
HIGH FIDELITY 
AMPLIFIER KIT 

20 to 20,000 cycles. 10 Watts. Max. 
Harmonic Distortion l3 /4''o at Full Out- 
put: only at 0.5.7 Watt output. Works 
with ANY Mike, Pickup or RCVR. All - 
Electronic stage for use with GE /Pick- 

r, etc. VarReluc Magnetic &Xtal Pick- 
ups & Mike. Separate Electronic Bass 
balancing CathFoll, Phase Inv. 2A3/ 
6B4G PP, 4 other stages Plus All Pwr 
& partly Built -Up RCA Chassis, Less 
Output Xfmr. $24.95 SPECIAL. 
10 Watt Hi -Fi Kit- 20to20000cps. Self - 
balancing. Internationally famed "Wil- 
liamson" circuit. Usable to 1 Me. 
Other purposes. All parts, data, less 
Output Xfmr. RCA Chassis. . . .519.95 

BAND PASS FILTERS 
SHARP CUTOFF HI Q Cased and 

Each 
60, 90, 150 c$ycl25 

3 for ... .. .. 
UTC 854 cycles, 1024 eyc.$5.95 , 1250 
3 for 

Ea. 
$4 50 

LINE FILTERS 
Cased USN filters, 0.1 to 1000 

Mc's 1OA /130VACDC.$1.29 
GE100 amp. Usable 110VAC 

DC SPECIAL $1.98 
TOBE 30 amp 

SPECIAL . 

flit- 
ter 0.15 to 1000 Mc's USN 

for 
Conk duty $ WV 2 8.00 

5olarr1 El i m.O -Stat. 5oamp /600VDC /250$VA3C. 

ARC-5 SPECIALS!! 
BC456 Modulator, Less 

Tub 900 es &Dyn, AS Oc IS .7 
BC457 (4 to 5.3MC) 

IS, BC458 
(5.3 

.3 to 
7Mc) Xmtr, AS or $3.4 

o 

HC455 Rev.. (6to9.1 Me) AS IS, 
Less Tubes & Dyn 4.95 

NEW TELEVISION COMPONENTS! 
HiV Horse & Dea Outpt Xformer Sim RCA 
211T5 For 15.16" Picture Tubes....$2.49 
Width Control Sim 201154 39e 
Focus Coil Sim 202D2 $4.98 
UTAH9318 HBO Xfmr H'Sld 89e 
UTC 88662 VBOXfmr H'Sld 89e 
TV Yoke SPECIAL $2.49 
Focus Coil Magn Kinescps $2.98 

39e ERIE HIV 
JEFFERS Cndsrr 500mmf/20 VV 695 
IonTrapMagnetRCA203D1 98e 

4.98 
V'OutptXfm SimRCA2O4T2 $2.69 
12 or 121/2" Tube Picture Frame Mask .59e 
TWINEX TV 300ohmCable 100 ft 51.10 
TV TWINEX TACKER $2.98 
500HvyDtyStaplesBOxed $2.98 

Crystal Diode Specials!!! 
Type 
íN21 
1N34 
1N48 
1N51 

Each 2 for 10 for 
50e 96e $4.00 
83e 51.64 7.98 

$1.15 2.25 10.49 
1.08 2.10 19.49 

PRECISION 
RESISTORS- 

Over 21/2 Million in Stock 
"TAB " - Specialists in Precision Resistors 
Accuracy Up To 011. 

Stack 
Percent -We Ship Types 

0.1 
0.116 
0.42 
0.425 
0.607 
0.7 
1.03 
1.3 
1.75 
2.5 
3 
3.83 
3.95 
1 
4.35 
5 
5.025 
6.25 
6.5 
7 
7.8 
7.9 
8 
10.38 
11.25 
12 
13.52 
14.2 
14.25 
14.5 
15 
16 
17 
19 
20 
22 
23 
24 
25 
26 
28 
30 
31.5 
37 
48 
49 
50 
51.78 
55 
56.7 
60 
63 
68 
74 
75 
80 
81.4 
88 
89.8 
90 
95 
100 
101 
105 
105.7 
107 
120 
121.2 
125 
130 
135 
140 
147.5 
150 1908 
160 1909 
165 1910 
170 1911 
175 1912 
179 
Any Size Above, Eaeh..25c; Ten far..$1.98 
100000 175000 240000 353500 570000 
110000 180000 245000 375000 575000 
115000 180600 250000 380000 600000 
116667 185000 265000 400000 620000 
.120000 186600 268000 402000 650000 
125000 190000 270000 420000 654000 
130000 198000 275000 422000 660000 
135000 200000 294000 425000 690000 
140000 201000 300000 450000 700000 
141000 205000 307500 458000 716300 
145000 210000 311000 470000 750000 
147000 215000 314000 478000 761300 
150000 220000 316000 500000 800000 
155000 225000 325000 520000 813000 
160000 229000 330000 521000 850000 
165000 230000 330000 525000 900000 
166750 235500 333500 543000 930000 
167000 238000 350000 550000 950000 
169200 
Any Size Above, Eaeh..35e; Ten for..$2.98 

MEGOHMS 
1. 1.579 2.5 3.9 6.5 9.0S 
1.1 1.6 2.7 4 6.6 9.5 
1.2 1.65 2.75 4.23 6.7 10 
1.25 1.75 2.8 4.25 7 11.55 
1.3 1.8 2.855 4.5 7.5 12 
1.35 1.9 3 4.7 7.62 12.83 
1.39 2 3.3 5 7.74 13 
1.4 2.11 3.5 5.5 8 13.85 
1.5 2.2 3.673 6 8.02 15 
1.57 2.25 3.75 6.3 8.5 
Any Size Above, Eaeh..70e; Ten for..55.98 

182 
182.4 
200 
209.4 
216 
220 
220.4 
225 
230 
235 
240 
245 
245.4 
250 
260 
271 
275 
280 
286 
289 
299 
300 
310 
311.5 
320 
325 
330 
340 
350 
360 
366.6 
370 
375 
380 
389 
390 
400 

410 
414.3 
418.8 
425 
426.9 
427 
440 
450 
452 
460 
470 
475 
478 
480 
487 
500 
518 
520 
525 
540 
550 
575 
580 
588 
600 
612 
625 
633 
640 
641 
645 
649 
650 
657 
665 
670 
673 
675 
680 
681 

684 
689 
697 
699 
700 
711 
733 
740 
750 
800 
806 
850 
854 
899 
900 
910 
917 
946 
978 

1000 
1030 
1056 
1067 
1100 
1110 
1150 
1155 
1162 
1175 
1200 
1225 
1250 
1260 
1300 
1322 
1350 
1355 

1400 
1488 
1495 
1500 
1510 
1518 
1600 
1640 
1646 
1650 
1670 
1680 
1710 
1712 
1740 
1770 
1800 
1818 
1830 
1865 
1892 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 

1913 
1914 
1915 
1916 
1917 
1918 
1919 

1922 
1924 
1926 
1960 
1980 
2000 
2045 
2080 
2095 
2141 
2142 
2145 
2150 
2160 
2180 
2187 
2195 
2200 
2250 
2300 
2400 
2450 
2463 
2485 
2490 
2500 
2525 
2600 
2625 

2635 
2700 
2750 
2850 
2860 
2870 
2900 
3000 
3100 
3163 
3259 
3290 
3333 
3384 
3500 
3509 
3700 
3730 
3760 
4000 
4030 
4200 
4220 
4280 
4300 
4314 
4440 
4444 
4500 
4720 
4750 
4850 
4885 
4900 
5000 
5100 
5210 
5235 
5270 
5300 

5500 20500 
5600 21000 
5730 21500 
5770 22000 
5910 22500 
6000 22990 
6100 23000 
6125 23150 
6140 23325 
6200 23400 
6300 23500 
6495 24000 
6500 24600 
6840 25000 
6990 25200 
7000 25400 
7320 25833 
7500 26000 
7700 26500 
7717 26600 
7900 27000 
7930 27500 
7950 28000 
8000 28430 
8094 28500 
8250 29000 
8500 29500 
8700 29990 
8770 30000 
9000 31000 
9100 31500 
9445 32000 
9500 33000 
9710 35000 
9800 37000 
9900 38140 
9902 38500 

10000 39000 
10430 39500 
10500 40000 
10600 42000 
10900 43000 
10936 45000 
11000 47000 
11400 47500 
11500 48000 
11690 48660 
12000 49000 
12500 50000 
12600 52000 
13000 55000 
13100 56000 
13500 57065 
13550 58333 
13600 60000 
14000 61430 
14250 62000 
14400 64000 
14500 65000 
14550 66600 
14600 66650 
15000 67500 
16000 68000 
16500 70000 
16800 72000 
17000 73500 
17500 75000 
17977 80000 
18000 82000 
18300 84000 
18380 85000 
18500 85750 
18800 88000 
19000 90000 
19500 91000 
20000 93300 
20441 95000 

G.E. 2JIGI S E L- 
SYNS 400eyc Usable 
14V or 110V 60 cye 
AC Used Tested, 
w /Data. $1 49 TWO for.. 

HOLTZER -CABOT BELL! 
Nigh -Efficiency Type 

Perm Magnet, 27 /s" Dia. 115 Volta 98c 
AC /DC. Only 
CRYSTALS -Mtd 908e S.C. Specs. 
3735Kc 4780Ke 5485Kc 
3980Ke 5030Ke 3485 Kc 
3980Ke 5030 KC 

Ea. 89e; 3 for $2.00 
It Shipments Gtd R'Exp Only 

THAT'S \\ // THAT'S 
gUY T A B BBUY 

DEPT. 2RN SIX CHURCH ST. NEW YORK 6, N.Y. U.S.A.- CORNER CNROOM 2ÚOBERTY 
STS. 

Write for Your FREE 
"TABOGRAM" $3 Min. 
Order F.O.B. N.Y.C. 

Add Shpg. Charges and 
25% Deposit 

PHONE: WOrth 2 -7230 
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It's smart to use the Television Tubes 

TV Set Manufacturers choose... 

..F., 
iCqT 

STROM 

WESTINGHOUSE 1°Ei11iH 

Television servicemen minimize their tube - 
to -tube variation bugaboo by using the same 
TV tubes leading set manufacturers use - 
Raytheon Quality Television Tubes. The wealth 
of experience Raytheon gained in the devel- 
opment and manufacture of tubes for video 
amplifiers in Radar applications, is proving 
invaluable in the production of high efficiency 
tubes for modern TV receivers. Raytheon in- 
stantly recognized that the normal- industry 
test tolerances of many tubes being 
used in video applications were not 
close enough for perfect perform- 

ance in today's television receivers. A new, 
stricter set of test tolerances and more rigid 
quality standards were introduced with the 
result that Raytheon Quality TV Tubes save 
many a headache for manufacturer and serv- 
iceman. 

Save time and trouble - save money - 
safeguard customer goodwill - standardize 
on Raytheon Quality Television Tubes. 

RAYTHEON CATHODE RAY TUBES 
come in all the most popular types. For 
peak video performance, specify Raytheon 
Television Picture Tubes as well as all 
other Raytheon Television Type Tubes. 

RAYTHEON MANUFACTURING COMPANY 

KEEPING PACE with SOUND, 
SERVICE and AMATEUR NEEDS 

s 
s 

s 
s 

s 

s 

Pioneer Manufacturers of Battery Eliminators ss 
Our new plant's expanded manufacturing and tech- 
nical facilities enable us to serve you better . 

faster. Products are constantly being created, de- 
veloped and tested to offer you the latest and best 
in electronic equipment. 

Patent Pea dine 

NEW! Model "B" Supplies 1 to 20 Amperes 
6 Volts DC, Continuous Duty 

Conduction cooling increases rectifier power rating 11/2 times . dissi- 
pates over 3 times the heat . . . costs no morel Proved best, the Electro 'B" 
has ample power to operate up to two receivers simultaneously. Peak instan- 
taneous current rating of 35 amperes (from 50 to 60 cycle 115 volt power 
source). USES -Test auto radios, relays, telephone circuits, laboratory 
instruments and other low voltage needs. 

Unmatched Performance, Quality and Price! s 
ELECTRO PRODUCTS LABORATORIES, INC., 4509 N. Ravenswood Ave., Chicago 40, III. 
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South America). VLC11 is sending a 
much better signal to Eastern North 
America than did VLA4 on 11.85. 

VLX, 4.897, Perth, heard irregularly; 
news 0600; VLX2 replaced by VLX. 
(Balbi, Calif.) Heard in West Vir- 
ginia fairly well mornings to after 
0800; BBC news relay 0800. 

Austria - ISWC, London, says the 
"Blue Danube Network" at Salzburg, 
U. S. Zone, is now on 9.490 at 0000- 
1700 but that announces 9.533. 

Azores- CS9MB, 11.090, Ponta Del- 
gada, heard on winter schedule 1500- 
1600; all- Portuguese, news in that lan- 
guage 1530; many popular recordings. 

Brazil -This country is now on Sum- 
mer Time. It will be observed each 
year between December 1 -April 30, 
during which period the time will be 
one hour ahead of normal time; the. 
Eastern part of Brazil will be three 
hours ahead of EST, and the Western 
part (Manaus, Cuiaba) will be two 
hours ahead of EST. This measure 
resulted from a general shortage of 
electricity in the whole country. It 
is the first time since 1931 that "sum- 
mer time" has been used in Brazil. 
Brazilian radio schedules are affected 
accordingly. (Levan, Brazil) 

PRL -8, 11.72, Rio de Janeiro, heard 
in Australia 0430, good signal in mu- 
sic and news in Portuguese. (Sander- 
son) ZYC -9, 15.370, Rio de Janeiro, 
heard in Newfoundland 1600 -2130. 
(Peddle) 

British Guiana -Cox, Delaware, 
gives schedule for ZFY, 5.984, George- 
town, as 0545 -0745, 0945 -1145, 1445- 
2150. 

Bulgaria - Radio Sofia, 7.671, now 
has news 1630; has bad QRM and is 
seldom entirely readable. (Alcock, 
Ky.) 

Cameroons - FIA6, 9.145V, heard 
1430 -1530 daily in Newfoundland. 
(Peddle) Heard in Pennsylvania 1455- 
1519 sign -off. (Starry) I have heard 
this one lately too after 1500 but with 
severe QRM. 

Canada -CHNX, 6.130, Halifax, 
Nova Scotia, is scheduled 0800 -2315; 
QRA is P. O. Box 400, Halifax, Nova 
Scotia, Canada. (Cox, Delaware) 
VE9AI, 9.540, Edmonton, Alberta, nice 
signal in news 2400; at 0015 has de- 
tailed weather report for entire North- 
western end of North American Con- 
tinent, then popular recordings. (Han- 
kins, Pa.) Noted very weak in Okla- 
homa 0900 -0920. (Pierce) CKFX, 6.080, 
Vancouver, British Columbia, heard a 
recent Sunday signing off 0305; had 
cowboy music 0245 -0300, news 0300- 
0305; this is a privately -owned station, 
100 watts; fair signal but had shrill 
noise. CBNX, 5.970, St. John's, New- 
foundland, noted Sunday with news 
1400 -1405, then "Sunday Serenade." 
(Cox, Delaware) 

Canary Islands - Tenerife, 7.518, 
heard in Alabama well 1700 -1800; signs 
with Spanish National Anthem; all - 
Spanish with Latin -type music. (Ha- 
gen) 

Cape Verde Islands -ISWC, London, 
reports CR4AA, Praia, on a new chan- 

(Continued on page 139) 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


Orde your Test Instrument Kits NOW 

SAVE UP TO 50% 
by .building your own precision 

test instruments! 
laboratory _They last a lifetime 

build 
E asy to ild in one evening 

ktoot 

ALLIED 

81995 

SIGNAL GENERATOR 
Model No. 320 -K. An invaluable test unit for ser- 
vice, laboratory and school use. Highly stable 
Hartley oscillator has range of 150 kc to102 mc with 
fundamentals to 34 mc. Ideal for quick alignment 
of FM -AM receivers; provides TV marker fre- 
quencies. Also supplies 400 -cycle audio output 
from a Colpitts oscillator. Audio oscillator volt- 
age can be used for testing distortion in audio 
equipment, bridge measurements, etc. Complete 
with tubes, portable case, etched panel, all parts, 
knobs, wire, shielded cable, instructions, dia- 
grams, and operating manual. Size: 10 x 8 x 4% ". 
For 110 -120 volts, 60 cycle AC. Shpg. wt., 
10 lbs. 
83 -154. Only $19.95 

$Y395 

VACUUM TUBE VOLTMETER 
Model No. 221 -K. An easy -to- build, sensitive 
V TV M for making measurements in high- resistance 
circuits. 15 different ranges, with DC input resist - 
ance of 26 megohms. 4V" meter is protected 
against burnout. Includes zero center for align- 
ment of FM and TV discriminators. Double -tri- 
ode balanced bridge circuit assures top stability. 
Ranges: AC -DC volts, 0 -5 -10- 100 -500 -1000; re- 
sistance, 0 -1000 ohms and 0 -1 -10- 100 -1000 meg- 
ohms. With tubes, all parts, portable case, 
etched panel, wire, instructions, diagrams and 
operating manual. Size: 6 x 974 x 5 ". For 110 -120 
volts, 60 cycle AC Shpg wt 10 lbs 
83 -152. Only $23.95 

VOLT - OHM -MILLIAMMETER 
Model No. 511 -K. A pocket -size re- 
liable VOM. 3" meter. Germanium 
crystal for AC. Ranges: DC v., 
0 -5 -50- 250 -500 -2500; AC and out- 
put v., 0 -10- 100 -500 -1000; D C 
current, 0 -1 -10 -100 ma, 0 -1 -10 
amps; res., 0- 500 -100,000 ohms, 
0.1 meg; decibels, -8 to +55. 
Complete kit, ready to assemble. 
Shpg. wt., 3 lbs. $14.75 83 -153. Only 

SEND FOR YOUR 

196 -PAGE 1950 

ALLIED CATALOG 

r , Radio's Leading Buying Guide 

Get the only complete Rodio Buying Guide 

in the field -the one book that f llsic sup- 

ply 
your Radio, Television and advantage at 

ply needs! Get every buying quality 

ALLIED --world's largest stocks of q 
ality 

equipment at lowest money -saving prices 

_speedy, expert shipment, personal atten- 

tion, complete satisfaction 
on every order. 

Get your FREE ALLIED Catalog today! 

FPtlrneaerv. 1950 

$3995 

NEW 5 -INCH OSCILLOSCOPE 
Model No. 425 -K. A sensational scope with all new 
features at amazing low price! With Push -Pull de- 
flection! A precision instrument for TV, FM and 
AM alignment. Extra sensitive: .05 to .1 volts per 
inch. Wide range, flat from 5 cps to 500 kc, useful 
to 2A mc. Wide range sweep circuit from 15 cps 
to 75,000 cps. Direct connection to plates of CR 
tube available at rear of cabinet. Complete with 
tubes (3 -6SN7, 2 -6J5, 5BP1, 2 -5Y3 rect.), port- 
able case, etched panel, all parts and knobs, wire, 
instructions, diagrams and operating manual. 
Size: 8%" x 13Y8" x 17" deep. For 110 -120 volts, 
60 cycle AC. Shpg. wt., 30 lbs. 
83 -155. Only 

SWEEP SIGNAL GENERATOR 
Model N o. 360 -K. For visual alignment at TV and 
FM frequencies between 500 kc and 228 mc. 
For use with any scope. Sweep width variable 
from 0 -30 mc. Crystal marker with variable 
amplitude. Provision for injection of external 
marker. Phasing control. Vernier dial calibrated 
in frequencies. Complete with tubes (2 -6C4, 
1- 12AU7, 6X5GTrect.), all parts, 
shielded cable, portable case, 
panel, wire, instructions and op- 
erating manual. Less crystal. 
Size: 10 x 8 x 6% ". For 110 -120 
v., 60 cycle AC. Shpg. wt., 12 
lbs. 
83 -159. Only 

Complete with 

Easy -To- Follow 

Diagrams and 

Instructions 

$29.95 
WE STOCK ALL EICO EQUIPMENT 

$2995 

$39.95 

Model 145 -K Multi -Signal Tracer. 83 -158. Only 
Model P -75K High- Frequency Probe Kit. 83 -156. Only 
Model P -76K H -F Probe Kit. 83 -157. Only 
Model HVP -1 High Voltage Probe. 83 -160. Only 

(All Prices Net F. O. 8. Chicago) 

$18.95 
3.75 
3.75 
6.95 

ALLIED 
RADIO 

ALLIED RADIO CORP., Dept. 1 -BB -0 
833 W. Jackson Blvd., Chicago 7, Illinois 

Ship the following EICO equipment- 

Enclosed $ Full Payment 
Part Payment (Balance C.O.D.) I 

Send FREE 196 -Page ALLIED Catalog 

Name 

Address 

City Zone State 
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TYPE "DP" SERI S 

for Rack & Panel 

Type DPD -Pin and Socket 

CONNECTORS 

Type 

DPD with 
Socket 

Insert 

Type 

DPD with 
Pin Insert 

DPB with twinax 
contact on program 
monitor for radio. 

LANGEVIN CO. PHOTO 

This type series of Cannon Electric Con- 
nectors contains a wide range and many 
variations of rack and panel connectors 
for radio equipment, quick - disconnect 
and instrument applications. For engi- 
neering data, write for DP Bulletin; brief 
data are included in the C48 Catalog. 

Cannon Electric also manufactures sig- 
nal equipment for hospitals, industrial 
plants, schools, institutions and many 
other electrical specialties such as con- 
duit fittings, D. C. Solenoids, fire alarm 
relays, cable terminals, indicator, path- 
way and pilot lights, etc., etc. 
Address Cannon Electric Development Co., Divi- 
sion of Cannon Manufacturing Corporation, 3209 
Humboldt Street, Los Angeles 31, Calif. Canadian 
offices and plant: Toronto, Ontario. World ex- 
port: Frazar & Hansen, San Francisco. 

SINCE Iu15 

ß2G7G70GJ 
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Audio Oscillator 
(Continued from page 61) 

trimmer may be used to narrow the 
range. If wider deviations are wanted, 
a larger capacity variable condenser 
may be used or the frequency of the 
two r.f. oscillators increased by re- 
moving the 100 µµfd. condensers from 
across the coils. However this last 
procedure tends to reduce the stability 
of the circuit. 

As shown in the scope photos, two 
traces are produced by the variable 
condenser, causing the sweep to vary 
from a low to a high frequency and 
back again. In judging frequency re- 
sponse from the scope, only one of the 
traces should be considered as the 
other is merely a reversed image. This 
has the occasional advantage, how- 
ever, that while one of the traces will 
have an expanded low frequency end, 
the other trace will have an expanded 
portion at the high frequency end. The 
experimentally inclined constructor 
may find it practical to use a mechan- 
ical contact on the rotating shaft of 
the variable condenser to provide 
blanking during one of the traces. This 
may be done by insulating half of the 
shaft with tape or other material and 
running a lead from a wiping contact 
to the oscillator output, thus shorting 
the output during one half revolution 
of the condenser. This will allow the 
scope sweep frequency to be doubled or 
the speed of rotation halved. A similar 
method would be to use the contact to 
provide a negative voltage to blank the 
scope trace, thus avoiding the appear- 
ance of a straight line through the cen- 
ter of the pattern. Marker pulses might 
be produced in a like manner, but it is 
usually simpler to draw them on a 
transparent screen covering the cath- 
ode -ray tube. The lowest frequency 
will be at one side of the screen and 
the highest at the other. The con- 
denser may be rotated manually to any 
position and the frequency checked by 
Lissajous figures or other means and 

a mark made on the screen according 
to the degree of rotation. Zero degrees 
will be at one end, 45 degrees one - 
quarter of the way across, 90 degrees 
one -half way across, 135 degrees 
three -quarters and so on. 

As suggested in the first part of the 
article, applications of a piece of test 
equipment of this nature are quite 
numerous. Besides presenting easily 
decipherable information regarding 
frequency response characteristics of 
audio equipment, the unit makes pos-. 
sible the observation of transient and 
harmonic distortions as noticeable in 
the oscilloscope patterns. Variations 
in which the width of the trace is un- 
changed but a displacement up or 
down occurs, indicate second harmonic 
distortion. Extra brilliance at the 
outside edges of the trace indicate flat 
topping and so on. 

Response curves of amplifiers, tone 
controls, and resonant circuits, as well 
as a host of other pieces of equip- 
ment, are easily and rapidly traced, 
making this an ideal piece of equip- 
ment for an assembly line or a repair 
bench. If wished, a diode rectifier and 
filter may be used in conjunction with 
the unit to trace graphical response 
curves on the oscilloscope screen. In 
this case the output of the equipment 
under test is rectified and the result- 
ing d.c. voltage applied directly to the 
vertical deflection plates of the oscil- 
loscope. This makes a somewhat 
neater, though limited, form of pres- 
entation and the screen may be cali- 
brated horizontally in frequency and 
vertically in decibels. 

Tape or wire recorders may be easily 
checked with this instrument and a 
permanent recording kept for future 
use. In testing phonograph pickups it 
is, however, recommended that a com- 
mercial sweep frequency record such 
as produced by Clarkstan be used. 
Similarly, in testing disc recording 
heads it is important to have a play- 
back pickup of known flat character- 
istics. In checking loudspeakers or 
microphones it is worth while to real- 
ize that room acoustics can apprecia- 

View of the disassembled variable condenser showing detail of the specially cut taper. 
If more convenient. the stator may be cut in a similar manner instead. The condenser 
used was similar to the Bud "MC" midgets but any small condenser capable of 360 de- 
gree rotation might be used. Aluminum plates may be cut to shape with a fine -blade 
coping saw or rotated out of position one at a time and cut with shears. If care is taken 
in cutting it is not necessary to disassemble the condenser to cut the plates to shape. 
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Above is the Bell System's new "musical keyboard." Insert shows the digits of 
telephone numbers in musical notation, just as they are sent across country. 

Playing a tune for a telephone number 

Before you talk over some of the new Bell 
System long distance circuits, your operator 
presses keys like those shown above, one for 
each digit in the number of the telephone you 
are calling. Each key sends out a pair of tones, 
literally setting the number to music. 

In the community you are calling, these 
tones activate the dial telephone system, to give 
you the number you want. It is as though the 
operator reached clear across the country and 
dialed the number for you. 

This system, one of the newest developments 
of Bell Telephone Laboratories, is already in 
use on hundreds of long distance lines radiat- 
ing from Chicago, Cleveland, New York, Oak- 
land and Philadelphia, and between a number 
of other communities. 

It will be extended steadily in other parts of 
the country -a growing example of the way 
Bell Telephone Laboratories are ever finding 
new ways to give you better, faster telephone 
service. 

B E L L T E L E P H O N E L A B O R A T O R I E S 

Exploring and inventing, devising and perfecting, for continued improvements and economies in telephone service 
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Reduce your costs:.. save time, save head- 
aches. Buy your radio and TV accessories 
from one dependable source of supply. 

That means JFD ... world's largest 
producer of these items. 

C370 

"COMMANDAIR" 

ALL -BAND 

CONICAL with 

HIGH FREQUENCY ELEMENT 
Here's proof positive of the JFD leadership 

in the field. No better performance ... no 

lower price. 

"DRIVE -IN" 
INSULATORS 

Nobody...but nobody... has 
a greater variety of insula- 
tors than 1FD. These are 
typical values. 

No. NT100 for twin lead 
(Illustrated) 

No. NT100 (31/2 " -No. 8 
'wire) List, ea. 9c 
No. NT200 (31/2 " -No. 6 
wire) List, ea. 12e 
No. NT207 (7 "- No. 6 
wire) List, ea. 15c 

Write for FREE JFD Catalog of TV 

Accessories No. TV100 
More than a catalog, it contains installa- 
tion and servicing data of invaluable 
interest to every Serviceman. 
Also FREE for the asking...JFD Cat- 
alog of Radio Accessories. No. 436. 
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MANUFACTURING CO., Inc. 
6105 16th Avenue 
Brooklyn 4, N. Y. 

FIRST IN TELEVISION ANTENNAS AND ACCESSORIES 

bly affect the results, though not to 
as great a degree as in point -by -point 
checks, and a variety of tests in var- 
ious positions is desirable. This, how- 
ever, is not much of a problem due to 
the rapidity of the check. 

Other possibilities include use as a 
form of panoramic wave analyzer 
through consecutive zero -beating of 
fundamental and harmonics of a con- 
tinuous wave and as an audio fre- 
quency noise generator. 

The unit descr:bed in this article is 
inexpensive and easy to build and has 
greatly increased usefulness compared 
to a conventional audio oscillator. An 
equalized output of approximately two 
volts is obtained from the unit shown 
and should be adequate for most ap- 
plications. The flexibility of the sys- 
tem can be increased however by the 
addition of a power output stage. 
Push -pull is recommended to provide 
good low frequency response with 
minimum distortion. In any test run 
it is usually desirable to check the 
output of the sweep generator first to 
insure proper operation into the load 
used. 

In conclusion, the constructor should 
find himself well repaid for the mod- 
erate cost in parts and time in adding 
this versatile unit to his test equip- 
ment. 

SERVICING TII' 
sL. Chertok, sales promotion man- 
ager for Sprague Products Corn - 

pany, has forwarded a worthwhile serv- 
icing suggestion received from Richard 
Wiseman of Tomaso's Incorporated of 
Chicago. 

One of the most pressing problems in 
servicing television receivers is a mag- 
nification of a frequent difficulty in 
servicing compact a.c. -d.c. "hot -box" 
table radios. How do you locate a de- 
fective condenser or other part which is 
defective only when it is heated up 
during actual operation? 

Removing the receiver from its cab- 
inet for test won't work since the extra 
ventilation does away with the damag- 
ing temperature rise. 

Mr. Wiseman's solution is practical 
and ingenious. He simply uses a home 
type hair -dryer to blow a stream of very 
warm air on the suspected part. This 
simulates the "in cabinet" condition 
quite quickly. 

30 

STAY OltT#EA/R 
WHEN POWER FAILS...with 

an ONAN Electric Plant 

Model 10EL, 10KW A.C. 

When storms, floods, or fires interrupt 
electricity and force you off the air, you 
lose listeners and income. Guard against 
loss, assure vital public service during 
emergencies by installing an Onan Electric 
Plant. Onan Standby Electric plants serve 
many network and private stations. Auto- 
matic models to 35,000 watts. 

PORTABLE ELECTRIC PLANTS 
FOR MOBILE RADIO USES 
Supply A.C. power for broad- 
casting at scene of events. 
Can be carried by hand or in 
trunk of car. Weigh as little 
as 80 pounds. A.C. models 
350 to 35,000 watts. 

7011-teilevt FREE7tsUe 
D. W. ONAN & SONS INC. 
4804Royalston Avenue 

OMinneapolis 5, Minnesota 

MODEL RJ -20 
High -fidelity FM -AM Tuner 
incorporating tone controls 

ly enjoy FM . . . 

and the unmarred brilliance Arm- 
strong- circuit FM alone makes pos- 
sible - you need the performance 
of the RJ -20. 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 

cazdrift -free. 
r better AM .. . 

Superior performance with maximum 
tonal quality. Wide -range tone con- 
trol to suit your taste; 20 db. treble 
and bass boost. 
Also available: RJ -12A FM -AM tuner with 
triple tuned IF transformers in AM, RV -10 
FM tuner only. All with same Armstrong 
FM circuit. 
Free Bulletin RN -150 gives performance 
curves and dafa on these high -fidelity 
tuners. 

0 BROWNING 
LABORATORIES, INC. 
WINCHESTER, MASS. 

ENGINEERED FOR'ENGINEERS 
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TRADE USED TEST and 
EQUIPMENTHaiffor B 

MUNICATION RECEIVERS, 

TELEVISION SETS or TV 
EASY TERMS ON 

YOUR NEW EQUIP- 

MENT PURCHASES 

Headquarters for 
big -name brands 
of Communication 
Equipment and 
Test Instruments, 

Skyrider and 
National TV. 

We specialize in 
Reconditioned, 
"Good -as -new" 
Test Instruments 
and Communication 

Receivers. Get our 

extra liberal offer 
on your old, un- 
wanted equipment. 

All Prices F.B.B. St. laws 

Phone CHestnut 

1125 

FREE! 
NEW 1950 
CATALOG; 

February, 1950 

COLLINS 75A -1 RECEIVER 
S?.pg. wt. 93 lbs. 

Buy at a substantial sav- 
ing with a Walter Ashe 
" Surprise" Trade -in deal. 
What have you to trade? 

Only $37500 

Aft RADIOSONDE 
Weather Transmitter 

NOW 

ONLY 

$195 
Each 

Plus 30c to cover pack - 
ing and postage anywhere in Lt. S. Formerly said 
for $3.95 up to $6.95. 
Heal for students, Experimenters, Amateurs, etc. 

COAXIAL CABLE l RG -8 /U 
$ 5.00 
$45.00 PER FOOT 6c 100 feet 

1000 feet 

RADIO CO. 
THE HOUSE OF "SURPRISE" TRADE -INS 

1125 PINE ST. ST. LOUIS 1, MO. 

COMMUNICATION 
RAND HEW% COM- 
TEST INSTRUMENTS, 

CUSTOM CHASSIS! 
Did we say Big Trades? Brothe =, until you have sampled 

our special brand of bargain, ysu haven't lived! A "SUR- 

PRISE" Allowance on your used (factory- built) Test or 

Communication equipment will put you next to a cash - 

saving deal you never thought possible! Simply tell us 

Oyer 11ovE 
YO1 TO mod 

what you have to trade. Indicate your preference in new 

equipment. Back will come your big "Surprise" offer. So 

climb on the band wagon. Join with thousands who 

have discovered that there just isn't anything to equal 

a Walter Ashe "SURPRISE" Trade -In Allowance. Don't 

delay. Get your deal working today. Use handy coupon, 

write, wire, phone or come in. 

I 

ASHE RADIO CO. 
1125 Pine St., St. Louis 1, Mo. RN -50 -2 

Rush Special "Surprise" Trade -in ofer on my 

---------------- 
1 

(describe used egriprnent) 
for 

(show make and model Nc. new equipment desired) 
Ship today -___ type AN /AIMIQ -1 Radiosonde at price quoted. 

(grantity) 
Enter my order for Coaxisl Cable at price quoted. 

(feet) 
Send new Free 1950 Catalog. 

NAME 
ADDRESS 
CITY ZONE STATE 

L-- 
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* * * * * ** * * * * * * * * * * * * * * * * * * ** 

4, BARGAIN COLUMN 
* We have available 

AT LAST CODE PRACTICE * 
4( __.._._ TAPE, which was 

used for code prac- * * Lice work by t h e 
signal Corps -from * .low ter fast prat- -te tire. 15 rolls on 
16MM metal reels * * ( i in heavy wooden 

¢ .lotted case, to be * 
used with McElroy °..._ TG10 Beyers, Tone a 

. Keyers or any 
- code practice unit *f 

__ _..__ using printed* * ` tape. t9 95 
* 

Special.. - 

* WESTINGHOUSE METERS * 
* 3" 

Round 
und 0- 15Ampe DC 

Mil DC I 
* Each 

K 3" hound 0 -15V AC AC $3.45 
Each 

4C 3" Round 0 -50 Amp AC 

* 2" Round 0- 10MilmD 
AC 

$2.25 * * 
* GENERAL ELECTRIC METERS * 2" Round 0 -3 Amp -11F $2.25 * 2" Rond 0 -15C AC & DC 2.50 

* 
3" Square 0 -15 Mil DC 3.45 
3" Round 0 -30 Mil DC 3.95 * * 3" Round 200 Mil DC 3.45 * 

4( MISCELLANEOUS METERS 
9 2" Round 0 -35 Mil DC Triplett $2.25 * 3" Round 100 -0 -100 Mil DC W.E 3.45 * * 3" Round 1 Mil McClintoc 3.45 * * 3" Round 753 Amp AC Burlington 3.45 * 3" Round 1000 Mil DC Beede 1.95 * 2" Round 5 -0 -5 Amp DC .59 * Roller/Smith 

a s 
er /Smthp 

stable lab 0 -15V DC with han- 
19.50 * 

* TRANSMITTER -RECEIVER * * Navy Model ABA -1 -BC -645 

Y * 

450 MC -15 TUBES, Brand New * 
Can be easily converted for phone or CW 2-way * 
communication. Covering the following bands: 420 - 
450MC ham band, 450 -460MC for fixed or mobile, * 
460- 47021C for citizens, 470 -500MC television ex- * 
perimental. Size 10 ,5x1335x4a/4. Contains 15 tubes: * 
4 -7F1, 4 -7I17, 2 -7E6, 2 -6F6, 2 -955, 1 -WE- 
316A door knob. 

Here is what you get: 
BC -645 with 15 tubes Instruction Book 

* amotorir COMPLETE Rémote Contt ólr Unit. 

is 
* 

a& 
V- 

eeamea * 

*- 
*- 
* 

and rack $9.95 * P 

*- * 

11 
* Complete set of plugs, antennas 
* mountings for control box 

* BATTERY 
* EVEREADY AIR CELL 
-K You certainly know what 
* these Batteries are. All 
-t we will say is -1.25 volts; 
-K 600 amp hour capacity. 
iC All brand new, in perfect 
is condition. Made by Na- 

tional Carbon Co. Ship - 
-K ping weight 15 lbs. each. 
4( They sell for many, many 
ìl times our price. While 
-K they last : $ 139 'K Each 

= E 

__e 

it Prompt Delivery -25% deposit required on * C.O.D. order. Shipped F.O.B. New York. 

* Write Dept. RN -2 

4( MICHAEL STAHL, INC. 
* 39 VESEY ST. * * 
* WO 4 -2882 New York 7, N. Y. * 
* * * * * * * * * * * * * * * * * * * * * * * * * ** 
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A GOOD IDEA 
1- HEREWITH submit an idea that 

may be worthy of publication. 
At any rate, I have had considerable 
success with it and would like to pass 
it on. 

"Many amplifier builders have en- 
countered ground loops in their ampli- 
fiers with their attendant headaches. 
It is difficult in an elaborate system to 
run many ground wires to one point 
in a low level stage. To overcome 
this, before mounting components, I 
insert a sheet of insulation paper in 
the bottom of the chassis, exactly the 
same size as the chassis. I then drill 
through it and mount all components. 
Now, instead of ground wires, I paint 
all my grounds on this sheet with reg- 
ular silver paint used in printed cir- 
cuits. When connections are to be 
made I cut out a tab, lift it up, paint 
with silver (very heavy), squeeze a 
lug on to it, and solder my wire. 

"If the selected spot for a one point 
ground is not satisfactory, it is easily 
moved to another. I have been un- 
able to create a ground loop with this 
method even when trying to do so as a 
test." 

James G. Meyers 
Audio Consultant 
New York, N. Y. 

* * * 

FORGOTTEN MEN 
JUST finished reading the edi- 

torial in your September issue. 
It congealed some ideas and thoughts 
I have had on the subject for some 
time. I feel compelled to write these 
thoughts with the hope that you will 
publish them in order to get adverse 
reactions from service technicians in 
places not now served by television. 

"We grant that TV is growing by 
leaps and bounds. We grant that it 
will continue to grow. However, when 
you state that because the FCC is 
planning to add 42 new video channels 
to the u.h.f. band, which will mean 
over 1700 additional TV stations in re- 
mote areas, then I believe that you 
are taking too much for granted. 

"I feel many will agree with me 
that the main problem in the exten- 
sion of television to remote areas is 
economic, rather than technical. With 
the cost of a TV transmitter and as- 
sociated equipment running from 
$200,000 up, plus the cost of coax 
cable extensions running into fancy 
figures per mile, just how, from an 
economic standpoint, could we expect 
thousands of small, isolated commu- 
nities to ever have television service - 
unless, of course, there is a technical 
solution to the problem. 

"Remember further that a TV sta- 
tion in a community not served by 

coax, that is, not on a network, will 
run out of program material worth 
looking at in something around two 
days. There just isn't the local talent 
for such a thing. Possibly Hollywood 
will become interested to the point of 
putting out films for such service only, 
but that also is questionable, as they 
would run into terrific objections from 
local theater owners. Remember also 
that the few local merchants who ad- 
vertise would have to be liberal in- 
deed in their advertising appropria- 
tions to support such a setup. There 
is also the question of just what vol- 
ume of sales could be expected if pur- 
chasers knew that the only station 
they could receive would be the one 
local station. There would be no choice 
of programs, but just a `take it or 
leave it' setup. 

"There has already been a channel 
allocated to this city (Ironwood, Mich.) 
but so far I see no mad rush to start 
construction of a station, and for ob- 
vious reasons. Some way or another 
the investor must get his money back. 

"In connection with your line of 
thinking, I would like to make another 
statement of fact. It seems to me, 
and to many other radio dealers with 
whom I have talked, that the manu- 
facturers are going just a bit whacky 
on this television thing. In fact, they 
are going so cuckoo that they have all 
but forgotten that they have a dealer 
organization outside of the big televi- 
sion centers. This organization holds 
four major franchises. They are Zen- 
ith, Philco, Admiral, and Capehart. 
We have had console combination 
radios on order with all of them for 
nearly two months. The store is al- 
most clean of console combinations, 
yet, to date, we have received just 
two 1950 combination consoles. Evi- 
dently these four companies, along 
with too many others, are devoting all 
their facilities to the manufacture of 
television receivers. 

"We dealers in isolated communi- 
ties (of which there are thousands) 
understand why they are doing it, but 
we wonder just what is going to 
happen to their dealer organizations 
which cost them so much to build up. 
What are we supposed to live on while 
they all get in the mad scramble in 
an attempt to capture the television 
market ? Such a victory is bound to 
be short -lived at the best. Who pays 
our rent and what should we tell cus- 
tomers who want radio combinations ? 

"Can't you and these manufacturers 
see that there is still a market for 
harnesses and horseshoes, even in this 
age of the horseless carriage. 

"Don't get me wrong. We are for 
television. It is a great thing. How- 
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"LITTLE DEVIL" RESISTORS 
For quick, easy identification, resist- 

ance and wattage are clearly marked on 
every one of these tiny, rugged insulat- 
ed composition resistors. In three sizes 
-%, 1, and 2 -watt and all RMA resist- 
ances. Tolerance ± 5 and ± 10%. 

CLOSE CONTROL RHEOSTATS 
Available in 10 sizes from 25 to 1000 watts, 

Ohmite rheostats can be relied on for close con- 
trol and long life. Ceramic and metal construc- 
tion. Windings are locked in place by vitreous 
enamel, and the metal - 
graphite brush pro- 
vides unsurpassed 
smoothness of action. 

.R. F. PLATE CHOKES 
"Frequency- rated" for easy selection 

and top performance. Single -layer wound 
on low power factor steatite or molded 
plastic cores. Wire is held rigidly in place, 
insulated, and protected by a moisture - 
proof coating. Seven stock sizes from 3 to 
520 mc. Two units rated 600 ma; all 
others 1000 ma. 

"BROWN 
DEVIL" 
RESISTORS 

Wire -wound, vitreous - 
enameled Brown Dev- 
ils provide utmost de- 

pendability in a size small enough to fit 
most installations. Easily mounted by 1%" 
tinned wire leads. Three sizes: 5, 10, and 
20 watts. Tolerance ±10%. 

OHMITE MANUFACTURING CO. 
4883 Flournoy St., Chicago 44, Illinois 

MOLDED 
COMPOSITION POTENTIOMETER 
It's quiet! This Type AB Potentiometer has 

a resistance unit that's solid -molded. As a re- 
sult, the noise level often becomes less with 
use. Has a 2 -watt rating, good safety factor. 

"LITTLE DEVIL" 
RESISTOR 
ASSORTMENT 

Packed in this attractive, 
all- plastic cabinet are 125 
carefully selected "Little 
Devils" (either % or 1 

watt) in the 40 values you 
use most often. The assortment costs you only the reg- 
ular price of the resistors, nothing extra for cabinet. 

Gee Re9la eatli HAUTE 
Reg. U. S. Pat. Off. 

RHEOSTATS RESISTORS TAP SWITCHES CHOKES ATTENUATORS 
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Easy on the Ears .. . 
TELEX Monoset* -Under Chin Headset 

Stethoscope design of the Telex Monoset eliminates 
tiresome pressure- instrument swings lightly under 
the chin. Wear it for hours without fatigue! 

TELEX 

TELEX Earset* -Slips onto the Ear 

Weighing only % oz., Earset's 
flat plastic frame slips onto the 
ear, holds the sensitive receiver 
securely in place. User's other 
ear is always free for phone calls 
or conversation. 

TELEX Twinset * - Nothing Need 
Touch Ears! 
Lightest twin -receiver headset 
made -weighs only 1.6 oz. Adjust 
to any head. Flexible, 
slips into pocket. 

Write for Colorful FREE Specifications Folder Today! 

DEPT. H -20 -2, TELEX PARK 
MINNEAPOLIS, MINNESOTA 

In Canada, Atlas Radio Corp., Toronto 

*TRADEMARK 

TOG AT ITID 
G r 

TELEX", 
TELEX PARK 

ARC -5 RECEIVERS: 
complete with all tubes, 
used, excel. cond. 
.19 -.55 Mos. $9.95 
3 -6 Mes 3.95 
6 -9. 1 Mcs. 5.95 
.52 -1.6 Mcs., Broad- 
cast. Ea 19.95 
1.5 -3 Mcs. Ideal for 
small boat 12.95 

ARC -5 TRANSMIT- 
TERS- COMPLETE: 
used, excel. cond. 
3 -1 Mcs. Ea $9.95 
4 -5.3 Mcs., less cover. Ea 
5.3 -7 Mcs., less cover. Ea 
7 -9 Mcs. Ea. 
APN -1 ALTIMETER -TRANSCEIVER: 
ates approx. 420 Mcs. FM designed to give accurate 
height above ground. Unit can be revamped for the 
420 Mcs. ham or foundation for citizen's band. 
Contains 2 -955, 2 -9001, 5- 12SH7, 2- 12SJ7. A dy- 
namic vibrating capacitant for producing an FM 
signal, many other useful parts. (Makes excel. unit 
for FM or TV sweep generator.) Excel. cond..$3.95 
FL -8 FILTERS, the lazy Q5er. Ea. $1.39 
OIL FILLED CONDENSERS: NEW 
2x8 mfd, 600 V Ea. $0.89 
4 mfd, 600 V. Ea. .49 
2 mfd, 600 V. Ea. .29 
.25 mfd, 2000 V Ea. .79 
.02 mfd, 2000 V Ea. .79 
1 mfd, 3000 V Ea. 2.29 
.1 mfd, 3000 V Ea. 1.49 
.1 mfd, 7000 V Ea. 1.89 
.1 mfd, 7500 V Ea. 2.20 
2 mfd, 4000 V Ea. 2.50 
2 V- WILLARD WET CELL BATTERIES: 
No. 20 -2, Brand new, Individually boxed. 
Each $0.87 
Order 2 for only 1.69 
1.2 FOOT COLLAPSIBLE BRASS ANTENNA: 
Collapses to 15 °. Good, used cond. Ea $2.75 
W. E. HANDSET, TYPE TS -7, push button: 
_brand New Ea. $3.50 
BC733D RECEIVER & R89 /ARN5 LoAcalizer. 
New, wth tubes & crystals. $4 95 
Both for $9.49 

APN INDICATOR (Lo- 
ran Scope). With sche- 
matic and 100 kes. crys- 
tal. Hooked up to 110 V. 
supply can fill a raft of 
uses. Contains 27 tubes, 
22 pots, switches, con- 
densers, xformers, etc. 
Excel. cond. Each .$27.95 
APN -4 RECEIVER 
POWER SUPPLY 
Each $8.95 
ABOVE¡ INDICATOR& 
RECEIVER POWER 
SUPPLY. 
BOTH FOR $35.50 

$2.95 METERS! LOOK! METERS! 
2.95 2" Westinghouse Rd. 2" Weston Rd. 
9.95 0 -9 amp. RF $2.99 0 -25 MA DC $2.79 

Oper- 
0 -300 MA DC 
0 -3 VDC 

2.99 
2.99 

0 -1.5 amp RF 3.49 
20 -0 -20 amp DC 1.75 

2" G E. Round 
0 -15 VAC DC as 
used in BC 375....$2.79 
0 -8 amp RF 3.49 

2" Triplptt 
0 -2 amp RF Rd $2.99 
0 -50 amp AC Sq 2.99 

R 2" Hickok Rd. 
0 -1 MA movement 

3" De Jur Amsco Sq. 
0 -800 MA.........$3.49 

3" Roller -Smith Rd. 
0 -15 VAC $3.29 

Simpson Rd 
3"-0-120 MA RF $3.49 
COMPLETE POWER 

SUPPLY 
400V.@200 ma.Consists of 
xfrmer, choke, condensers, 

with 0 -10 scale.... $3.29 tube & socket. Ea..57.50 
CRYSTALS -4 to 7 mos. Within 25 Kc of ur specs. 
2 for $1.00 
ROCKS- Within 12M Kc of ur specs in the ham 40, 
20, 11, 10, 6, 2 meter bands. Ea. 98c 

NEW TUBES! NOT SURPLUS! 
Month of Feb. ONLY! 

6AK5 $0.69 354 50.65 
6BG6 1.09 3V4 .65 
1B3 1.09 6.16 .79 
6507 .49 12AT7 .49 
1R5 .65 6SS7 .79 
1S5 .65 
NEW SURPLUS TUBES! Month of Feb. ONLY! 
3D6 $0.27 304TL $0.75 
155 .52 12GP7 10.95 
1L4 .49 5BP4 1.85 
35Z5 .40 5CP1 1.50 
6SN7 .55 211 .29 
65L7 .55 5BP1 1.50 
5Y3 .39 12SQ7 .59 

Rush Orders to: 

COLUMBIA ELECTRONIC SALES 
522 South San Pedro Street 
LOS ANGELES 13, CALIFORNIA 
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ever, careful thought tells us that we 
would like to use atomic energy to 
run our automobiles as well, but we 
just will have to wait, and, in the 
meantime we are hoping the filling 
stations don't close. 

"All we dealers and service techni- 
cians ask is a reasonable chance to do 
a good job in our field without too 
many impediments and blows below 
the belt." 

L. W. Van Slyck 
Northern Electric Co. 
Ironwood, Mich. 

* * * 

PHONE VS. C.W. " 4 CCORDING to the National Bu- 
reau of Standards, a radio- 

phone signal must be 14 db. stronger 
than a c.w. signal to maintain the 
same readability, thus db. = 10 log 
power ratio, 14 = 10 log x, 1.4 = log x, 
and therefore x = 25.2. 

"From this it can be seen that if I 
am speaking to someone on c.w., run- 
ning 40 watts, if I want to switch to 
phone and still maintain the same 
readability, I must increase the power 
to 1000 watts (100% modulation). 

"It seems to me that this is reason 
enough for the respect given to c.w. 
by the Government and consequently 
for the code test. 

"Phone is fine for communications 
under good conditions, but when things 
get bad, c.w. gets through as proven 
by the log equation. Another point is 
selectivity. I have an excellent com- 
munications receiver. On phone the 
best selectivity obtainable is 1 kc. 
More would destroy readability. On 
c.w., with a good audio filter, I can get 
50 cycles. This means that for every 
phone signal. I could fit 20 c.w. sig- 
nals. 

"I operate phone often. For rag - 
chewing I think it is better than c.w. 
But credit must be given where it is 
due." 

David L. Wiesen, W2WHB 
New York, N. Y. 
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SPEED CHASSIS 
CLEANING 

AN ordinary electric household sweep- 
er with a suction attachment (see 

Fig. 1), will pull the bulk of dust and 
dirt from a radio chassis. 

Car radios in particular pick up a lot 
of road dust which should be removed 
when they are s e r v i c e d . . . L. 

Fig. 1. 
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Mac's Service Shop 
(Continued from page 50) 

were exactly thirty -nine of them, and 
most were of the old- fashioned slow - 
heating type that take forever and a 
day to warm up. Boy! did he have 
some oldies in that mess! He got real 
annoyed because there were a couple 
I could not test. They seemed to have 
the filament leads brought out to pins 
on the sides." 

"Old Kellogg tubes!" Mac exclaimed 
in the tone of fond reminiscence that 
a man usually reserves for speaking of 
an old flame. "He must have had some 
relics." 

"By the time I waded through that 
basket, I decided there ought to be an 
easier way. That is when I started in- 
venting." 

"Well, they always say that if you 
want to find out the best and easiest 
way of doing something, just put a 
lazy man at the job," Mac gently jibed; 
"but what did you find out about that 
new customer's radio ?" 

"That's it playing there on the end 
of the bench. A 50L6 was out. She 
says that in the last two months she 
has put in three 35Z5's, and this makes 
the second 50L6. Yet most of the time 
the radio plays OK. Once in a while, 
though, she says it will kind of die 
away for a few seconds and then come 
back. She noticed, too, that when 
this happens the dial lamp flickers. 
Probably the 50L6 filament was inter- 
mittent for a while before it went clear 
dead. The set sounds perfectly all 
right now." 

"Sounds logical except for one 
thing," Mac said with a frown. "That 
does not account for so many tubes 
going out in such a short time -espe- 
cially the same kind of tubes." 

He picked up a little rubber hammer 
such as doctors use to test muscular 
reflexes and struck each of the tubes 
sharply from several different angles. 
When he struck the 12SK7, the radio 
developed a sudden hum that slowly 
died away -along with the music. At 
the same time the dial lamp and the 
filaments of the 50L6 and the 35Z5 
grew much brighter. A second sharp 
rap on top of the 12SK7 returned the 
dial lamp to normal brilliance, and a 
few seconds later music started corn- 
ing again from the speaker. 

"That 12SK7 cathode is shorting out 
to the heater," Mac said in answer to 
the mute question of Barney's arched 
eyebrows. 

"That explains the hum," Barney 
agreed; "but what causes the filaments 
of the glass tubes to brighten up ?" 

Before answering, Mac sketched the 
diagram of Fig. 1 on the blackboard at 
the end of the bench. 

"As you know, the tube filaments are 
all in series. Notice that the 12SK7 
is in the middle of the string. In this 
set, the 12SK7 cathode goes directly 
to the chassis, as does one side of the 
line. When the filament of the 12SK7 
shorts to the cathode, it is just the 

February, 1950 

NOW - - - TWO GREAT 

RADIO HANDBOOKS 
11TH EDITION: the standard work on practical and 
theoretical aspects of all radio communication, both 
amateur and commercial. 

12TH EDITION: detailed constructional information on 
a wealth of radio communication equipment; all brand - 
new; none from prior editions. 

Both these top -notch books should be in the hands of 
every person interested in radio communication. There 
is little overlap in coverage; each is a perfect compan- 
ion volume to the other. 

TWELFTH EDITION CHAPTER HEADINGS 
Operating Conveniences, Receiving Equipment, Exciters and Low Power Transmitters, Single -Sideband and 
FM Equipment, High- Frequency Power Amplifiers, Mobile Equipment and Installation, Speech and Amplitude 
Modulation Equipment, Power Supply Construction, Test and Measurement Equipment, Antennas and Feed 
Lines, Television and Broadcast Interference. 

ELEVENTH EDITION CHAPTER HEADINGS 
Introduction to Radio, Fundamentals of Electricity and Radio, V -T Principles, V -T Amplifiers, Receiver Funda- 
mentals, Generation of R -F Energy, AM and Keying, FM, Transmitter Design and Control, Transmitter Ad- 
justment, Radiation and Propagation, Antenna and Feed Lines, Workshop Practice, BCI, Reference Data, Re- 
ceiving-Tube Characteristics, Transmitting Tube Characteristics, H -F Receivers. Converters, V -H -F and U -H -F 

- Receivers, H -F Exciters, H -F Power Amplifiers, V -H -F and U -H -F Transmitters, AM Equipment, Power Sup- 
plies, Transmitter Construction, L -F Antennas, H -F Arrays, V -H -F Antennas, Rotary Arrays, Test Equipment, 
Surplus Equipment. 

TWELFTH EDITION EQUIPMENT DESCRIPTIONS 
Two-Tube Regen, One -Tube Converter, 28 -Me. Crystal Converter, 144 -Mc. Converter, "Inductuner" Converter, 
BC -348 Sharp I -F Channel Mobile Converter, 20 -Watt Transmitter, 20 -Watt All -Band Transmitter, Clapp 
V -F-O, 40-Watt V -F -O Transmitter, 15-Watt All -Band V -F -O Exciter, 15 -Watt All -Band V -F -O Exciter /Trans- 
mitter with FM, 829B V -H -F Transmitter, 257B/4E27 Transmitter. 4 -65A All -Band Transmitter, Shielded 
807 Amplifier, P -p 812 Amplifier, P -p 250TH Amplifier, 4 -65A Amplifier, 4 -125A Amplifier, 35TO Amplifier, 
P -p 4 -250A Amplifier, 304TL Amplifier, Shielded 4 -400A Amplifier, 10 and 75 Mobile Antennas, 12 -Watt 
Mobile Transmitter for 10 and 75, 807 Mobile Transmitter for 10 and 75, 832A Mobile Transmitter for 144 
Mc., 3.9 Mc. FM Exciter, 150 -Watt SSB Exciter for 3.9 Me., Multi -Band SSB Transmitter, 10 Modulators (12- 
Watt 6V6 -Gt, 6 -Watt 64S7-G., 50 -Watt 6L6, 50 -Watt 815, 85 -Watt 809. 100 -Watt 811, 200 -Watt 813, 300 - 
Watt 8005's or 5514's 500-Watt 813's, 500-Watt 304TL's), Receiver Power Supply, Miniature Test Equip- 
ment Supply, Regulated Bias Pack, Thyratron -Controlled Variable Supply, 400 -Volt 250 -Ma. Regulated Sup- 
ply, 5 Transmitter Supplies (350 Volts 110 m 400 -volts 250 m 600/750 volts 250 ma., 2000 volts 
300 ma.), 200 -Watt Complete All -Band C -W or AM Transmitter, P -p HK -254 Kilowatt C -W Transmitter, 400 - 
Watt FM- AM -C.W. 4 -125A Transmitter, Miniature Audio Oscillator, Grad -Dip Meter, Standing -Wave Meter, 
Flexible Break -In Keyer Unit. 

ELEVENTH EDITION EQUIPMENT DESCRIPTIONS 
Four -Tube Superhet, Double Conversion Superhet, 28 and 50 Mc. Converter, Simple B -B Converters, 28 -Mc. 
6J6 -6AK5 Converter, 144 -Mc. Superregen, 420 -Me. Superregen, NBFM Adapter, V -H -F Booster, Beginner's 
Transmitter, '7C5-807 Transmitter, 6L6 -809 Transmitter, Simple V -F -O, 6 -Band V -F -O Exciter, 3.5 -Me. Col- 
lins V -F -O, 807/HY669 All -Band Exciter, NBFM Exciter, 11K -57 All -Band Transmitter, P -p Triode Amplifier, 
P -p 250TH Amplifier, P -p HK -54 Amplifier, P -p 810 Amplifier, P -p HK -254 Amplifier, P -p 4 -250A Amplifier, 
Band switching 813 Amplifier, 829B Amplifier, P -p 24G V -H -F Amplifier, P -p '4E27 /257B Amplifier, 20 -Watt 
Mobile Transmitter, 50 -Watt Mobile Transmitter, NBFM Exciter Unit, 60 -Watt FM Transmitter, Clipper 
Speech Amplifier, S -Watt 6L6 Amplifier, 20 -Watt Hi -Fi Amplifier 250 -Watt Modulator with 811's or 5514's, 
Receiver Power Supply, 250-Volt Regulated Supply, 625/1250-Volt Bridge Supply, 1000 /2000 -Volt Bridge 
Supply, Regulated Bias Pack, De -Luxe Kilowatt Transmitter, 150 -Watt C -W Transmitter, 40-Watt Phone -C.W. 
Transmitter, 450 -Watt 813 Transmitter. 100 -Ke. Frequency Spotter. Wavemeter /Harmonie Chaser, 3 -Inch 
Scope, Audio Oscillatot and Test Amplifier, and the following co ersions of surplus equipment: BC -312, 
BC -342, BC -348, AN /ART -13, PE-110A, BC- 1068A, 26S -1, LM, BC -221. 

EITHER EDITION $3.00 AT YOUR DEALER 

By Mail from Us: $3.25 in U.S.A. (plus any tax); elsewhere, $3.50 

1 3 0 2 K E N W O O O ROAD Sc%I G. 
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TV Neutev Sawa! 
TV ANTENNAS 

A STACKED CONICAL TV ARRAY 
High gain, all band, TV array at amazingly 
low cost. Direct coupling to 72, 150 or 300 
ohm line with minimum loss. All durai con- 
struction. Less mast. Shpg. wt.: c095 14 lbs. Cat. No. CC8S2A. Single... "' - 
As above, but with 10 -foot mast. $1195 17 lbs. Cat. No. CC852. Single .. . 

B HI -LO DIPOLE AND REFLECTOR 
An ALL -BAND TV antenna that's easy to in. 
stall, trouble -free and highly efficient. Cor- 
rosion resistant. 8 foot steel mast. Adjustable 
mounting base and bracket. All elements se- 
curely locked. Dipole and reflectors of hard 
aluminum to prevent twisting and turning. 
Separate orientation for each bay. 45 Shpg. wt.: 13 lbs. Cat. No. Q802... $.S - 
TUBES Can't mention name; top 

brand, fully guaranteed! 
1B3GT.$1.40 6BG6G.$1.90'6AK5..$0.99 
6AG5 .. 1.00 616 1.10 12N7GT .79 
6AL5... .79 6SN7GT .79 6AG7.. 1.28 
6AÚ6.. .79 6K6GT. .65 6V6GT. .79 
6BA6... 35 SU4G .60 6SH7... .55 

Federal.`! K- 111 transmission 
shielded 

line 
All the advantages of 300 ohm twin -lead and 
coaxial cable combined. Minimize 

11 ghosts and noise. 100 ft, $9.90. Ft r 
Fine quality, 20 guage twin -lead. 1000 11/d 
ft, $11.25; 100 ft, $1.25; per foot 2T' 

LOUD 

SPEAKERS 

A. MAGNAVOX 12' PM speaker. 21 ounce 
Alnico slug. 6-8 ohm voice coil $4.75 
Cat. No. CC314. Shpg. wt.: 7 lbs. sP 
B. FAMOUS NAME 5' dynamic speaker. 
450 ohm field. 3.2 ohm voice coil. With 
50L6 output transformer. $1.65 Cat. No. CC329. 3 lbs. 
TERMS: 20% depositwith order, balance C.O.D. 

RADIONIC 
EQUIPMENT CORPORATION 

Tribune Theater Entrance 
170CC Nassau Street New York 7, N.Y. 
WOrth 2 -0421 :: Open daily 9 to 6 -Sat. 9 to 5 

MAIL TODAY! 
l J T CO RPORATION 

gAD10N1C 
EQUIPMENT p,UiPMEN 

New York 7 N. Y. 
i., 

DOOC1`essauSREE copy of your vas on Sets, 

P1easCa joB 
Radio p,ccessories. 

gain Tubes 
and 

parts. 
\ 
, NAME........... .... 

STATE..... 
ADDRESS 

..................... 
....... 

I 
C1TY.,.- _ 
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same as though you placed a jumper 
from point 'X' to point 'Y.' Instead of 
the line current going through all of 
the filaments, it just goes through the 
50L6 and the 35Z5. As the short first 
occurs, it causes a hum to be fed 
through to the speaker; but as the 
filament of the bypassed 12SQ7 cools 
down, both the hum and the music die 
away. 

"Ordinarily, this short is brought 
about by the expansion of the hot 
12SK7 cathode and filament. It is prob- 
ably close to the 50L6 end of the fila- 
ment; so this allows the remainder of 
the 12SK7 filament to cool down after 
the short has happened. The contrac- 
tion that accompanies this cooling re- 
lieves the short. That is why she said 
the set would die away and then come 
back by itself." 

"And I suppose the extra current 
that goes through the glass tubes when 
the short happens is what accounts for 
their short life. Get it ? 'short hap- 
pens" 'short life!' " 

"Yes, I get it," Mac said, holding his 
nose, "and it ought to be buried. You 
had better go outside and air off a 
while after that pun." 

"You'll be sorry you talked to me 
like that when I am wallowing in the 
government lettuce I will get for my 
invention," Barney warned. 

"Yes, and you will be sorry if I catch 
you forgetting to check all the tubes 
carefully for shorts in an a.c. -d.c. re- 
ceiver that seems to be exceptionally 
hard on filaments," Mac countered as 
he replaced the 12SK7 with a new tube 
from the bin. 

CANADA'S MORALE -BUILDING BROADCAST STATIONS 
By R. V. PARRETT, VE7TG 

OF INTEREST to readers of RADIO 
& TELEVISION NEWS are the low - 

powered broadcasting stations main- 
tained by personnel of the Canadian 
Army and the Royal Canadian Air Force 
throughout Canada's vast northland. 

These stations are licensed by the 
Canadian Broadcasting Corporation for 
the entertainment of the service per- 
sonnel who maintain the northern out- 
posts and any civilians within range of 
the transmitters. Most stations are 
built and staffed by the post's per- 
sonnel. They operate on powers rang- 
ing from 25 to 100 watts. 

Programs are mostly recorded, with 
a sprinkling of Armed Forces trans- 
criptions left over from the war days. 
Everyone going "outside" on leave or 
furlough is expected to bring back a 
couple of records. 

Typical of the stations is CFSJ at the 
R.C.A.F. station at Fort St. John, B.C. 
The station is licensed for 30 watts and 
operates on 1600 kc. The "studio" is 
built into one corner of the airport con- 
trol tower and is operated by the staff 
on duty in the tower. The transmitter 
which was originally housed in the 
tower had to be moved to a remote loca- 
tion to escape induction in the airport 
control circuits. 

The station was promoted by Flying 
Officer Gillian and built by Leading 
Aircraftsman J. Crawford of the Air 

Radio station CFWH is a busy northern outlet 
maintained by the Canadian Army at White- 
horse. Y.T. Transmitter and studio are in 
an old army barracks on the Alaska Highway. 

The CFSJ - studio- located in the airport 
control tower at Fort St. John, B.C. At the 
mike of Tower Broadcasting System" is 
Flying Officer K. S. Bateman of the R.C.A.F. 

Force. Other station staff members 
contributed to the establishment of the 
station. The 30 watts is rather optimis- 
tic, they report. 

Probably the most active station in 
the north is CFWH at Whitehorse, 
Yukon Territory. It is operated by the 
Canadian Army under Capt. C. J. A. 
Hamilton and technician Corp. Jack 
Spall of the Royal Canadian Signals. 
The whole military and civilian popu- 
lation of the busy northern town co- 
operate to keep the station on the air 
seven days a week. 

A recent quiz show over CFWH netted 
$730 which was used to buy much - 
needed recordings and transcriptions 
for the station. The old AFRS tran- 
scriptions had been worn down to the 
felt on the turntables! 

To provide the northern stations with 
program service the Canadian Army has 
located a 5000 watt short -wave trans- 
mitter at Edmonton, Alberta with the 
call VED. Programs are beamed to the 
Northwest Territories and picked up by 
CHAK, Aklavic; CFNW, Norman Wells; 
CFHR, Hay River; CFYT, Dawson City; 
and CFWH, Whitehorse. VED operates 
on 8265 kc. from 7 a.m. until midnight 
(MST) relaying the programs of CBX. 
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MONEY BACK GUARANTEE 
_We believe units offered for sale by mail order should be sold only on a "Money - 

Back-If- Not -Satisfied-" basis. We carefully check on the design, calibration and 
value of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or refund. You, 
the customer, are the sole judge as to value of the item or items you have purchased. 

The 
Modele TV 

w 
-20 

A COMBINATION 202000 
OH 

VOLT 
ER 

MULTI -METER 

and TELEVISION KILOVOLTMETER 

ADDED FEATURE 
Includes an Ultra High Frequency Volt- 

meter Probe with a frequency range up to 
1,000 MEGACYCLES. When plugged into the 

Model TV -20, the V. H. Probe converts the unit 
into a Negative Peak -Reading H. F. Voltmeter. 

The Model TV -20 operates on self -contained batteries. 
Comes housed in beautiful cover, 

Built-In 
oak $ 95 cabinet complete With portable cover, Built -In 

High Voltage Probe, FI. F. Probe, Test Leads 
and all operating instructions. NET 

9 D. C. VOLTAGE 
RANGES: (At 20,- 
000 hms 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 
it D. C. CURRENT 
RANGES: 
0 -50 Microamperes 
0- 5/50/500 Milli- 
amperes 
0 -5 Amperes 
4 RESISTANCE 
RANGES: 
0- 2.000/20,000 
0-2/20 Megohms 
7 D. B. RANGES: 
(All 

D ed on ODbg= 
1 Mv. into a 600 
ohm line) 

4 to + 10 db 
+ 8 to + 22 db 
+ 22 to + 36 db 
+ 25 to + 42 db 
+ 36 to + 50 db 
+ 42 to + 56 db 
+ 48 to + 62 db 
7 OUTPUT VOLT- 
AGE RANGES: 
0 to 2.5/10/50/ 
100/251,000 

Volts 

THE NEW MODEL TV -10 

TUBE TESTER 

The Model TV -Il operates on 105 -130 Volt 60 
cycles A.C. Comes housed in a $950 beautiful ous hoc hand-rubbed oak 
cabinet complete with portable 
cover. NET 

SPECIFICATIONS: 

Tests all tubes including 4, 5. 
6, 7, Octal, Lock -in, Peanut 
Bantam, Hearing -aid, Thyra- 
tron, Miniatures. Sub -Mini- atures, Nova's, etc. Will also 
test Pilot Lights. 
Tests by the well -established 

method for tube Qual- 
ity, ty,directly read on the scale 
of the meter. 
Tests for "shorts" and "leak - 

.,es up to 5 Megohms. 
Uses the 

e 
self -cleaning 

Lever Action Switches for in- 
dividual element testing. Be- 

all elements a num- 
bered according to pin number 
in the RNA base numbering 
system, the user instantly 
identify which element is un- 
der test. Tubes having tapped 
filaments and tubes with fila- 
ments Germinating 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 nec 

The Model TV -lo does not u 
any combination type sockets. 
Instead individual sockets are 
used for each type of tube. 
Thus it 's 

E 

possible to dam- 
age a tube by inserting it in 
the wrong sockets 
Free -moving built -in roll chart 
provides complete data for all 
tubes. 
Newly designed Lire Voltage 
Control compensates for vari- 
ation of any '. i voltage be- 
tween 

- 
ween ló Volts 

ana 
130 

Volts. 

The New Model 200 AM and FM 

SIGNAL GENERATOR 

* TUBES USED: 12AÚ7 -One section is used 
as oscillator and the second is modulated 
cathode follower. T -2 is used as modulator. 
6C4 is used as rectifier. 

The Model operates 110 

885 
Volts Comes A.C. Comes complete with 07 
output cable and operating in- 
structions. NET 

* R.F. FREQUENCY RANG- 
ES: 100 Iiiloc_ycles to 150 
3legacycles. * MODULATING FRE- 
QUENCY: 400 Cycles. Also 
available separately. * ATTENUATION: The con- 
stant impedance attenua- 
tor is isolated from the os- 
cillating circuit by the 
buffer tube. Output im- 
pedance of this model is 
only 100 ohms. This low 
impedance reduces losses in 
the output cable. * OSCILLATORY CIRCUIT: 

t r oscillator 
cathode cathode fo llow- 

er buffer tube. Fre- 
quency stability is 
assured by modulat- 
ing the buffer tube. 

ACCURACY: Use of high -Q 
permeability tuned coils adjust- 
ed against 1 /10 of 1% stand- 
ards assures an accuracy of 1% 
on all ranges from 100 Iiilo- 
cycles to 10 Megacycles and an 
accuracy of 2% on the higher 
frequencies. 

ThZdtelle71(-30 TELEVISION SIGNAL GENERATOR 

Model 
plete with shielded co -axial 
lead and all operating in- 
structions. 

TV-30 conies corn- 

$2995 

Enables alignment 
of television I. F. 
and FRONT ENDS 
without the use of 
an oscilloscope. 

SPECIFICATIONS 

Frequency Range: 
4 Bands -No 

switching 

Is- 32 Mc. 
35- 05 Mc. 
54- 08 Mc. 

150 -250 Mc. 

Audio Modulating 
Frequency: 400 Cy- 
cles (Sine Wave) 
Attenuator: 4 posi- 
tion, ladder type 
with constant im- 
pedance control for 
fine adjustment. 

Tubes Used: 
6C4 as Cathode follower and modu- 

lated buffer. 
6('4 as R.F. Oscillator. 
6SN7 as Audio Oscillator and pow- 

er rectifier. 

THE NEW MODEL 670 SUPER 
METER 

A Combination VOLT- OHM -MILLI- 
AMMETER plus CAPACITY RE- 
ACTANCE, INDUCTANCE and 
DECIBEL MEASUREMENTS. 
D.C. VOLTS: 0 to 7.5/15/75/150/750 / 
1500 /7500. A.C. VOLTS: O to 15/30/ 
150 /300 /1500 /3000 Volts. O U T P U T 
VOLTS: 0 to 15/30/150/300/1500 /3000. 
D.C. CURRENT: 0 to 1.5/15/150 ma.; 
0 to 1.5 Amps. RESISTANCE: 0 to 500/ 
100,000 ohms, 0 to 10 Megohms. CA- 
PACITY: .001 to .2 MM., .1 to 4 Mfd. 
(Quality test for electrolytics. I REACT- 
ANCE: 700 to 27,000 Ohms; 13,005 
Ohms to 3 Megohms. 
INDUCTANCE: 1.75 to 70 Henries; 35 
to 8,000 IIenries. 
DECIBELS: -10 to +18, +10 to +38, 
+30 to +58. 
The model 670 comes housed in a rug- 
ged, crackle-finished steel $2840 cabinet compomplete with test 
leads and operating in- 
structions. Size 51/2" z NET 
7%" x 3". 

20% DEPOSIT REQUIRED 

THE NEW 
An Accurate Pocket Size 

MODEL 770 VOLT -OHM M I LLIAM METER 
(Sensitivity: 1000 ohms per volt) 

Features: 
Compact, pleasures 31/2" x 51/2" x 21/2". 
Uses latest design 2% accurate 1 Mil. 
D'Arsonval type meter. Same zero ad- 
justment holds for both resistance ranges. 
It is not necessary to readjust when 
switching from one resistance range to 
another. This is an important timesav- 
ing feature never before included in a 
V.O.M. in this price range. Housed in 
round -cornered, molded case. Beautiful 
black etched panel. Depressed letters 
filled with permanent white, insures long 
life even with constant use. 
Specifications: 6 A.C. VOLTAGE RANGES: 
0- 15/30/150/300/1500 /3000 volts. 
6 D.C. VOLTAGE RANGES: 0- 71/2/15/75/ 
150 /750 /1500 volts. 
4 D.C. CURRENT RANGES: 0- 11/2/15/150 
Ma.O -11/2 Amps. 
2 RESISTANCE RANGES: 0 -500 ohms. 0 -1 
Megohm. 
The Model 770 comes com- 
plete with self- contained bat- 
teries, test leads and all op- 
erating instructions. 

ORDERS ON ALL C. O. D. 

GENERAL ELECTRONIC DISTRIBUTING CO. NEW YORK' 1,$ 

PARK PLN. Y 
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Sarp, Clear Television 
Reception 

at 100 MILES ANS 01E11 

Out in the "fringe" areas and be- 

yond is where you really need ''signal 

strength" to get good pictures. That means 

high gain and sharp beaming with mini- 

mum interference. With a Workshop Series 

2A Antenna you get maximum signal 

strength ... and brilliant, noise -free recep- 

tion. A Workshop Antenna is your assurance 

of clearest pictures. 

LIST PRICES 

Channels 2 to 6 

Channels 7 to 13 

$52.00 
43.50 

Write for Television Antenna Catalog 

WORKSHOP ANTENNA 
FEATURES 

HIGH GAIN-5 to 11 db. over 
a conventional dipole. 

SHARP DIRECTIONAL PAT- 
TERN - narrow "beam" in both 
horizontal and vertical planes. 

HIGH SIGNAL - TO - NOISE 
RATIO - to eliminate inter- 
ference. 
SINGLE CHANNEL SELECTIV- 
ITY - single, tuned array for 
each channel. 
FRINGE AREA RECEPTION - 
exceptional signal strength - even 
beyond 100 miles. 

RUGGED CONSTRUCTION - 
i/ -inch duraluminum elements - 
strong, weatherproof assembly. 

CLEANCUT APPEARANCE - 
streamlined design. 

THl WORKSHOP ASSOCIATES, Inc. 
Speuaósts on High- Frequency Antennas 

62 61106M SMUT. NIWTON HIGHLANDS 61. M4SSCHUSIITS 

Transeriplions 
(Continued from page 34) 

"stamper" so that it can resist the 
abrasive effect of the pressing material 
from which the final product is formed. 

The "stamper" is punched and 
sheared to size, Fig. 12, and is finally 
checked by the Quality Control depart- 
ment as to dimensions, before being 
issued to the press department. 

The information compiled by Quality 

ecdeitaaecd 4frtfr2cced .. . 

SENSATIONAL REDUCTION ON 

RCA BATTERY VOLTOHMYST 
TYPE WV -65A 

Was $87.50 NOW $3950 
Now Federated makes it possible 

for you to own world- renowned 

RCA's push -pull VTVM for $48 less 

than you would have paid only a 

short time ago! This battery Volt - 

Ohmyst measures voltage, current 

and resistance and operates on a 

self- contained power supply. You'll 

find it's useful beyond all expecta- 
tion for radio, television, lab and 

service work. 
Please include 25% deposit with order. 

Balance C.O.D. Dept. 28 -B 

ederated 
INCORPORATED 

NEW YORK CITY 

80 PARK PLACE 

Dlgby 9 -3050 

C.tit rEOERPURCH 

urchaser 
ALLENTOWN, PA. 

1115 HAMILTON ST. 

Allentown 3 -7441 

Specifications 
D -C Voltmeter 

Six Ranges..0 /3/10/30/100/300 /1000 Volts 
Input Resistance 11 megohms 

constant for all ranges 
Sensitivity (max.) 3 7 megohms 

per volt on 3 -volt range 
A -C Voltmeter 

Five Ranges..010 /30/100/300 /1000 Volts 
Sensitivity 1000 ohms per volt 

Ohmmeter 
Sox Ranges....0 /1000 /10.000 /100.000 ohms 

0/1/10 /1000 megohms 
D -C A m meter 

Six Ranges ...0/3/10/30/100 /300 milliamp. 
and 0 /10 amp. 

Voltage Drop 450 mv. 
for full scale deflection 
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Filing "master" and "mother" for future use. 

Control on these "stampers" is posted 
on three sigma control charts so that 
the production department can know 
daily whether or not the processing 
facilities are producing parts that fall 
within predetermined control limits for 
quality and tolerance. 

The "master" and "mother," having 
produced the "stamper" plate, are 
routed to Production Control, where 
they are numerically filed by the code 
number originally assigned to the 
master recording upon receipt from the 
recording studio, Fig. 14. Here they re- 

The transcription as it comes from 
the die of record stamping machine. 

RADIO .0 TELEVISION NEWS 
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Visual inspection of each transcription. 

main, the property of the customer, 
until his further need for production 
on this number. 

The date of receipt of the "stamper" 
by Production Control is noted on its 
code card and the "stamper" is im- 
mediately sent to the press department 
with labels and a production order. The 
code card shows the production control 
clerk that production on this number 
was promised for immediate delivery. 
The press department receives the 
"stamper" plate and the job is routed 
to the first available press. 

The "stamper," having been mounted 
in the record die, is ready to make the 
first impression, Figs. 13 and 15. This 
first pressing will be sent to Sound 
Check where it is played completely 
before an order to continue production 
can be given. 

As production continues, the press- 
ings arrive at the visual checking point 
and are checked for any flaws that 
would affect the play of the record or 
detract from its appearance, as in 
Fig. 16. 

When the production of this order 
has arrived complete in the shipping 
department, the shipping clerk checks 
his shipping instructions and prepares 
the necessary shipping labels, waybills, 
etc. required to get these units of pro- 
duction to their required destination in 
the time originally specified by the 
customer. 

The quality and engineering stand- 
ard to which these electrical transcrip- 
tions must be produced for proper 
presentation over the air have been set 
by the National Association of Broad- 
casters. Their interest in keeping 
standards abreast of technological ad- 
vancements has assured the listening 
public of high quality transcribed 
shows. 

30 

"Always picking up new pointers!" 

February, 1950 

Build Your Career! Become an 

ELECTRICAL ENGINEER 

Major in 
Electronics 

B. S. Degree 
in 36 Months 

THE Electrical Engineering 
course offered by this non -profit, 
47- year -old Technical Institute 
and College is world famous. 

Save a valuable year by gain- 
ing your major in Electronics 
and a Bachelor of Science de- 
gree in 36 months of year -round 
study. 

Follow an industry -guided 
program which is constantly at- 
tuned to current developments. 
It presents a solid program in 
the basic sciences . . . chemis- 
try, physics, mathematics, eco 
nomics and electrical engineer- 
ing subjects . . . plus 19 tech- 
nical specialty courses in Engi- 
neering Electronics, including 
four courses in electronic design. 

You are invited to request 
helpful guidance literature which 
illustrates how your electronic 
interests can be the foundation 
of a worthwhile career. 

Over 35,000 alumni 
and 1,555 students 
Faculty of 85 special- 
ists Train in modern, 
well- equipped shops. 

AN EXPANDING INDUSTRY 
Electronics is of tremendous, growing impor- 
tance to industrial applications -high frequency 
heating, power system control, air conditioning, 
printing, welding and many others. And busi- 
ness leaders predict television will be among 
America's top ten industries by 1951. Prepare 
now to become an Electrical Engineer, with a 
specialized, practical background to capitalize 
on all these fast -growing opportunities. 

In one year of study, become an 

ELECTRONIC TECHNICIAN 
This certificate is yours at the end of 12 
months of study in the Electrical Engineering 
Course. 

Prepare Here for a Career in 

RADIO AND TELEVISION 
In 18 months you can become a Radio -Tele- 
vision Technician, ready for positions in re- 
ceiver and transmitter testing, servicing, sales, 
supervision and production. Because of this 
school's concentric curriculum, the Bachelor of 
Science degree in Electrical Engineering (Elec- 
tronics Major) may be earned in 24 additional 
months. 

M I L W A U E--46"11 

5CHCAL of ENGINEERING 
- - Founded 1903 by tlli. 

Oscar Werwath 

A Special Preparatory Pro- 
gram is offered for students who 
wish to review basic subjects or 
who require additional back- 
ground. 

Military. Practical or Aca- 
demic training will be evaluated 
for advanced credit. 

Next Terms Open 

APRIL 3 . . . JULY 3 

WRITE today for the helpful 
48 -page pictorial bulletin, 
"Your Career "; and the 110- 

page 1950 catalog. 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RN -250, N. Broadway and E. State, Milwaukee, Wis. 

Without obligation send 48 -page pictorial bulletin, 
"Your Career "; 0 110 -page 1950 Catalog. I am 

interested in course. 

NAME AGE 

ADDRESS 

CITY STATE 
Veteran of World War II. 
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SINCE 1944 -EINE RADIO PARTS 

JAN. 1950 ISSUE 
60 MANUFACTURERS 

400 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 
TV Tape-Marked Components: 

Powers, Blocking Oscillators, 

Vertical Outputs, Focus Coils, 

Deflection yokes, Flybacks. 

70 HEP 1015. 
Handy tape 

on mat ki ^g Merit 
every 
Transformer 
shows perma- 
nent hookup 
data for quick 

péere5 by Merit TRANSFORMER CORP. 

CLARK ST., CHICAGO 40, ILL. 
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This Association is a patriotic 
non -profit organization, with chap- 
ters in most of the larger cities, 
dedicated to developing and main- 
taining efficient personnel, com- 
missioned, enlisted, civilian, for 
the supply (including design and 
development), installation, main- 
tenance, and operation of com- 
munications and electronic equip - 
ment for Army, Navy, and Air 
Force and their supporting civil- 
ian activities. It publishes a maga- 
zine "SIGNALS" at its national 
headquarters in Washington. Ev- 
ery 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 secretary at 1624 
Eye St., N. W., Washington 6, 
D. C., who will furnish details 
upon request. 

DIRECTORS' MEETING 
The Board of Directors met in New 

York on December 7th. It was de- 
cided to appoint a special committee 
to re- examine the aims and purposes 
of the Association and the means to 
implement them. Col. J. D. O'Connell, 
President of the Fort Monmouth Chap- 
ter, presented a description of plans 
for the fourth annual meeting at Fort 
Monmouth May 13th. These plans in- 

elude several spectacular "firsts" and 
promise to make the meeting the best 
so far held. 

AFCA CHAPTER NOTES 
Augusta -Camp Gordon 

The sixth meeting of the chapter 
was held on November 16th at the 
Camp Gordon Officers' Club. Plans 
for a membership drive were approved 
and a nominating committee was ap- 
pointed to handle business in connec- 
tion with the annual election of offi- 
cers at the next meeting. 

At the close of the business meet- 
ing chapter members adjourned to 
the Unit Training Group Area of Camp 
Gordon where they inspected an Army 
Mobile Communications Center. 
Chicago 

The Chicago Chapter held its De- 
cember meeting at the Bell & Howell 
Company's Lincolnwood plant on the 
evening of December 7th. 

Chapter President Oliver Read pre- 
sided at the meeting. Malcolm G. 
Townsley, Bell & Howell vice- presi- 
dent in charge of engineering, wel- 
comed the group. 

After dinner Charles E. Phillimore, 
vice -president in charge of manufac- 
turing, briefly described production op- 
erations centering about the corn- 
pletely air conditioned 220,000 square 

Bell á Howell staff discusses operation of microfilm equipment at the December meet- 
ing of the Armed Forces Communications Association in Chicago with Chapter Presi- 
dent Oliver Read (right). Those taking part in the discussion are (left to right) 
S. E. Plattner, C. E. Phillimore, E. E. Strauss, P. M. Thomas, and M. G. Townsley. 
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SELENIUM 

RECTIFIERS 
and 

ELECTRONIC COMPONENTS 

THREE PHASE FULL WAVE 

BRIDGE RECTIFIERS 
Input 

0- 234VAC 
Type No. 
3B13 -1 
3B13 -2 
3B13 -4 
3B13-6 
3B13 -10 
3B13 -15 

Current 
1 AMP. 
2 AMP. 
4 AMP. 
6 AMP. 

10 AMP. 
15 AMP. 

Output 
0- 250 *VDC 

Price 
$ 22.00 

32.00 
56.00 
81.50 

105.00 
120.00 

CENTER TAPPED RECTIFIERS 
SINGLE PHASE FULL WAVE 

Input Output 
10 -0 -10 VAC 0 -8 *VDC 
Type No. 
C1-10 
C1-20 
C1-30 
C1-40 
C1-50 

Current 
10 AMP. 
20 AMP. 
30 AMP. 
40 AMP. 
50 AMP. 

Price 
$6.95 
10.95 
14.95 
17.95 
20.95 

RECTIFIER MOUNTING BRACKETS 
For Types B1 through B6, and 

Type Cl $0.35 per set 
For Types B13 .70 per set 
For Types 3B 1.05 per set i 

SINGLE PHASE FULL WAVE 
BRIDGE RECTIFIERS 

Input Output 
0 -18VAC 0 -12 *VDC 
Type No. Current Price 
B1-250 250 MA. $0.98 
131-500 500 MA. 1.95 
B1-1 1 AMP. 2.49 
B1-1X5 1.5 AMP. 2.95 
B1-3X5 3.5 AMP. 4.50 
B1-5 5 AMP. 5.95 
B1-10 10 AMP. 9.95 
B1-20 20 AMP. 15.95 
B1-30 30 AMP. 24.95 
B1-40 40 AMP. 27.95 
B1-50 50 AMP. 32.95 

Input 
0 -36VAC 
Type No. Current 

Output 
0 -26 *VDC 

Price 
B2-150 150 MA. $0.98 
B2-250 250 MA. 1.25 
B2-300 300 MA. 1.50 
B2-2 2 AMP. 4.95 
B2-3X5 3.5 AMP. 6.95 
B2-5 5 AMP. 9.95 
B2-10 10 AMP. 15.95 
B2-20 20 AMP. 27.95 
B2-30 30 AMP. 36.95 
B2-40 40 AMP. 44.95 

Input 
0 -115 V AC 
Type No. 
B 6-250 
B6-600 
B6-750 
B6-1X5 
B6-3X5 
B6-5 
B6-10 
B6-15 

Current 
250 MA. 
600 MA. 
750 MA. 
1.5 AMP. 
3.5 AMP. 

5 AMP. 
10 AMP. 
15 AMP. 

Output 
0 -90 *VDC 

Price 
$2.95 
5.95 
6.95 

10.95 
18.95 
24.95 
36.95 
54.95 

CUSTOM DC POWER SUPPLIES 
Built to your specifications 

We will be pleased to quote on your requirements. 
Kindly send for our specification form. i 

RECTIFIER CAPACITORS 
CF-14 3000 MFD 12VDC $1.69 
CF-15 6000 MFD 12VDC 2.95 
CF-1 1000 MFD 15VDC .98 
CF-2 2000 MFD 15VDC 1.69 
CF-20 2500 MFD 15VDC 1.95 
CF-3 1000 MFD 25VDC 1.25 
CF-4 2X3500 MFD 25VDC 3.45 
CF-5 1500 MFD 30VDC 2.49 
CF-6 4000 MFD 30VDC 3.25 
CF-7 3000 MFD 35VDC 3.25 
CF-8 100 MFD 50VDC .98 
CF-19 500 MFD 50VDC 1.95 
CF-16 2000 MFD 50VDC 3.25 
CF-21 1200 MFD 90VDC 3.25 
CF-9 200 MFD 150VDC 1.69 
CF-10 500 MFD 200VDC 3.25 
CF-12 125 MFD 350VDC 2.49 

Mounting clamps for above capacitors ..15c ea. 

RECTIFIER TRANSFORMERS 
All Primaries 115VAC 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 15 20 lbs. 11.95 
TXF36 -20 36 20 30 lbs. 17.95 
XFC 18 -14 18 V CT 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. Amps. Dc Res. Price 
HY5 .02 5 .25 $3.25 
HYSA .028 5 .20 3.95 
HY10 .02 10 .30 9.95 
HY10A .014 10 .04 7.95 
HY15 .015 15 .30 13.95 
HY20A .007 20 .02 12.95 
Type "A" low resistance chokes are specially 
suited to circuits requiring excellent voltage 
regulation. 

ADDITIONAL SELENIUM RECTIFIER TYPES AND GENERAL INFORMATION MAY BE FOUND IN OUR CATALOG No. 119 

VACUUM CAPACITORS 
Standard Brands 

12 Mmfd. 20 Kv $4.95 
50 Mmfd. 32 Kv 4.95 
50 Mmfd. 32 Kv 5.95 
Overall length 6' /z ", diameter 2ií ", 
terminal diameter % ". shpg. wt. 2 lbs. 

EDISON THERMO TIME DELAY RELAY 

Heater voltage 115 V. Norm. open SPST con- 
tacts. 15 -30 sec. delay. Contact rating 115 V. 
3A., 440 V. 2A. Size 3% "x134" diam. 
Standard 4 -prong tube base Ea. 98 C 

OIL CONDENSERS 

.5 Mfd. 400VDC, Telephone Type $0.20 
2X.1 Mfd. 600VDC Bathtub .39 
6 Mfd. 600VDC w /mtg. clamp .79 
8 Mfd. 660VAC /2000VDC w/brkts 3.50 
.15 -.15 Mfd. 8000VDC Voltage Doubler 

Type 26E381 w /brkts 3.95 

KLIXON 40 SECOND DELAY SWITCH 

Heater operates on 115 VAC or DC. Contacts 
DPST -one pair rated at 30 A., 115 V. or 20 A., 
220 V. Auxiliary contacts for lighter loads. 

Each $2.49 

PILOT LIGHT ASSEMBLIES 
Aircraft type, panel mounting, amber 
jewel only. Knurled rim controls 
"DIM- BRIGHT." Bakelite and alu- 
minum construction. Bulb replaceable 
from front panel. For single contact 
bayonet bulbs, up to T -34( size. 
Dimensions: 2l.(" overall length, N" 
diameter, %" panel mntg. hole. IM- 
MEDIATE DELIVERY. 500 to car- 
ton, nested. $50.00 per carton. Prices 
on larger quantities on request. 

G -R VARIAC 
Type 100 R 2 KVA. Input: 110 or 220 V.A. 
C. 60 CPS., Output: 0 -220 or 0 -270 Volts. 
Brand new -limited quantity. 
Shpg. Wt. 36 lbs $39.50 

ATTENTION!!! 
Eulletin No. 713, listing various government 
and commercial surplus items, is now avail- 
able upon request. 

DC POWER 
SUPPLY 

Limited quantity - 
Gov't Surplus 

Ready to operate. 
Full -wave bridge, 
copper -oxide recti- 
fier, heavy -duty 
multi- tapped trans- 
former. Input: 85/ 
95/105/115 VAC 50/60 cps. Output: 2.5/24/28/ 
32/36 VDC at 5 amperes, unfiltered. 

For wall or bench mounting. Overall dimen. 
9 "x8N "x8N" high. Shpg. wt. 30 lbs 
Tested and guaranteed $36.00 
Filter Kit, 2% ripple $6.65 

DIEHL MOTOR 

Fan duty, brushless in- 
duction type (no TV in- 

(- o terference). For 115, VAC 
60 cycles, 46 watts, 1800 RPM. 
Shaft 34" diam. 1N" long. 
Noiseless ball - bearings - 
heavy cast construe- $4.50 

Von. Brand new 

RECTIFIER KIT No. 612 -10 
6 and 12 VDC at 10 Amps. 

This unit will deliver unfiltered direct current 
for operation of motors, dynamotors,. solenoids, 
electroplating, battery charging and similar 
equipment. 
The two output voltages can be used simul- 
taneously, and can be varied above and below 
their nominal ranges. 
Complete with schematic diagram $ 

1 S .95 and instructions. Shpg. wt., 12 lbs. 
FILTER KITS FOR No. 612 -10 

1 section choke input, 10% ripple $9.64 
2 section choke input, 2% ripple 1 9.28 

D -C PANEL METERS 
Attractive, rugged, and reasonably priced. Mov- 
ing vane solenoid type with accuracy within 5 %. 
0- 6 Amperes D -C 
0 -12 Amperes D -C Any range $2.49 each 
0 -15 Volts D -C 

Minimum order $3.00. No C.O.D.'s 
Add 10% for Prepaid Parcel Post and 
Handling. Terms: Net 10 days in the 

presence of approved credit. 
All prices subject to change without notice. 

Prices and delivery F.O.B. our NYC 
Warehouse. 

All merchandise subject to prior sale. 

February, 1950 

WESTERN 

ELECTRIC BLOWER 

#KS5881 -Brand New 
-Heavy -duty Sirocco 
type blower, capacitor 
start, 1/40 H.P., 3400 
RPM, 115 VAC, 60 cy- 
cles. Displaces 84 CFM. 
Extremely quiet operation. Opening 2N ", overate 
size 73Ç' long, 6" diam. Moisture and fungus 

wt 
resistant. 

5 lbs. Q1uantityaliimited 
Shpg. $ 13 .9 5 

DIEHL BLOWER 
Sirocco type. displaces 

100 C.F.M. 115 VAC, 
60 cps. Moisture and 
fungus resistant. 
Flange diameter 4 ". 
Overall size 7 3- "x6 
Removed from equip- 

ment. Tested 
and guaranteed $ 9.9 5 

Adjustable right angle alumi- 
ntm extension tube 

9 to fit flange 

WESTINGHOUSE AIRCRAFT MOTOR 

Brand new -24 VDC or AC, 
reversible on both. 1/50 H.P., 
4800 RPM continuous duty. 
Length of leads 18 ". Dimen- 
sions 33,6"x2W, shaft N" 
diam. by 34¡" long. $.Z .95 Price 
Reversing switch with "off" 
position. Each 79c 

MR - GREEN 
*F caMma - 

71 Warren St. 
New York 7, N. Y. 

Phone: BEekman 3- 7385.6 
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THREE DECADES OF RADIO -TELEVISON "KNOW -HOW" 

an insuline cabinet or chassis for every need 

Hundreds of styles and sizes for relay 
racks, transmitters, amplifiers, speakers, 

meters, etc., many with decorative chrome 

trim. 

All sizes of steel and aluminum standard 
chassis bases and bottom plates as well 
as the necessary accessories and hard- 
ware for complete assembly work. 

Custom built cabinets, racks and panels of 

any type made in quantity to specifications. 

Write Dept. RT for latest catalog. 
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ONE &&IOLUMEtc yurlELEV!SION 
with a 

BROOK High Quality AUDIO AMPLIFIER 
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ALL 
TRIODES 

Attractive small remote control console for maximum 
convenience in operation and installation 

For you who revel in fine music and abhor distortion 
over radio, television, phonograph the BROOK all - 
triode high quality AUDIO AMPLIFIER has been de- 
veloped, after years of intensive engineering research. 
Now you can have "live" music in your own home . 

clean . . . clear . . . bright music through any good 
speaker. The use of triodes in all stages together with 
Brook designed transformers means amplification at its 
level best. For REALISM in critical music reproduction, 
hear this finest of amplifiers at your Brook Dealer's 
NOW! 

Node! 12A3-10 watts 

ALL 
TRIODES 

FOR BEST RESULTS - BROOK GIVES 

Extremel,, High Volume Without Any Loss of Quality 
Brilliant, Clear Tone 
Separate Controls Stepped for Bass and Treble 
Minimum Distortion 
Reduces Listening Fatigue 

`Write TODAY for FREE Technical Bulletin and Detailed Distortion Analysis 
Sales Agent '.5:. %ter «t MI áÑ OM 

BROOK ELECTRONICS,Inc. 
Dept,RB -0,34 De Hart Place, Elizabeth, N.J. 

t`k,-/s`çe"s3 '`!!.`.`./:!:.L" 

insuline CORPORATION OF AMERICA 
INSULINE BUILDING 36 -02 35th AVENUE LONG ISLAND CITY, N. Y. 

West Coast Branch and Warehouse: 1335 South Flower Street, Los Angeles, Calif. 
Exclusive Canadian Sales Agents: CANADIAN MARCONI COMPANY, Montreal 
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foot main building at the Lincolnwood 
plant. 

Edward E. Strauss, project engineer, 
gave an illustrated talk on the Bell & 
Howell combat recording camera, fol- 
lowed by a demonstration by Stewart 
E. Plattner, microfilm products engi- 
neer, of automatic microfilm equip- 
ment. - 

A technicolor film of "Operations 
Crossroads," the Bikini tests, was 
shown with additional explanation by 
Lt. Col. Perry M. Thomas, Bell & How- 
ell director of sales training, who was 
second in command of photographic 
activities for the Air Force observa- 
tions at Bikini. The program con- 
cluded with an illustrated talk on 
atomic fission by Lt. Col. Thomas. 

Decatur 
Some 200 members and guests, in- 

cluding a considerable number from 
the University of Illinois, attended the 
November 17th meeting of the De- 
catur Chapter. The principal speaker 
was Col. A. M. Shearer, Chief, Pro- 
curement and Distribution Division, 
Office of the Chief Signal Officer. 

Fort Monmouth 
The chapter held its first fall dinner - 

meeting on November 16th. The two 
hundred members attending heard 
K. E. Gould of Bell Laboratories, New 
York, discuss the subject of coaxial 
cables as applied to communications 
and television. 

A varied musical and legerdemain 
show directed and supervised by Lt. 
V. T. Hall of the Special Services 
School, aided by the Fort Monmouth 
Glee Club, rounded out a festive eve- 
ning. Among those present were Maj. 
Gen. F. H. Lanahan, Commanding Gen- 
eral of Fort Monmouth; Maj. Gen. 
J. O. Mauborgne and Brig. Gen. Harry 
Reichelderfer. Harry B. Haines, prom- 
inent newspaper publisher of Pater- 
son, N. J., was special guest of the 
evening. Col. J. D. O'Connell, chap- 
ter president, acted as toastmaster at 
the dinner. Lt. Col. W. R. Herrlein, 
vice -president, and Col. W. L. Seibert, 
board director, were in charge of ar- 
rangements. 

New York 
The 1949 annual meeting of the 

New York Chapter took place on De- 
cember 14th at the 71st Regiment Ar- 
mory. Following dinner and business 
meeting, an extremely interesting 
demonstration of "Radar in Naviga- 
tion" was presented by John E. Gan - 
ley, General Service Engineer of the 
New York Telephone Company. 

San Francisco 
Henry E. Austin, district manager 

of RCA Communications, Inc., has 
been selected to head the chapter for 
the coming year. Plans are now under 
way for increased chapter activities. 

Southern California 
New chapter officers were recently 

elected `as follows : president -A. C. 
Hohmann, Deputy Chief of Police 
of Los Angeles; viçé- presidents : Loyd 
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C. Sigmon of Station KMPC, Kenneth 
B. Lambert of Metro -Goldwyn -Mayer 
Pictures, and Col. S. W. Sheely; sec- 
retary- treasurer: R. F. Walz of Wal- 
kirt Co., Culver City. 

The November meeting was devoted 
to a discussion of the military weather 
services by Col. T. R. Gillenwaters 
who was active in the AAF Weather 
Service during the war. The subject 
of the December meeting was "Sonar 
and Telemetering" presented by an of- 
ficial of Bendix Aviation. 

Chapter of the Year Contest 
Figures on the annual chapter con- 

test, which ends April 30th, show that 
Fort Monmouth, headed by Col. J. D. 
O'Connell, has forged into first place 
as a result of its very successful mem- 
bership drive in November. The Chi- 
cago Chapter, with Oliver Read as its 
president, is running a close second 
because of its splendid meetings and 
other activities. 
New York University 

Current officers of the NYU student 
chapter are as follows: president - 
William A. Bocchino; vice -presidents 
-Gilbert Ben -Haroche and Robert D. 
Hawkins; secretary- treasurer -Robert 
E. Buckley. 

University of Alabama 
The University of Alabama joined 

the roll of AFCA student chapters in 
November. The chapter was organized 
through the efforts of Lt. Col. R. A. 
Dutton, Asst. PMS &T, who reported 
that there has been considerable inter- 
est in the Association since its ROTC 
award at the university last spring. 
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USING OLD TV ROOSTERS 
By JOHN R. DONNELLY, W3LVH 

THERE are a lot of old television 
boosters on the market that can be 

put to good use by hams who have 
TVI. Most of these boosters have tuned - 
grid, tuned -plate, and make very good 
r. f. amplifiers. 

I am using an old Maryland booster 
that tunes from Channel 1 to 6. With 
a new 1N34 crystal and a meter I can 
locate my harmonics on Channels 2 
through 6. This gadget also indicates 
any r. f. that may be present in a. c. 
lines. 

This unit can be kept in operation at 
all times, to keep a check on harmonics 
that might develop. 

A pair of phones can be used in place 
of the meter to monitor. I have my 
harmonic finder antenna located in the 
yard about 25 feet from the shack. 

As the circuit Fig. 1 indicates, this is 
an easy way to whip one of the tough- 
er problems in ham operation. 30 

Fig. 1. Diagram of booster conversion. 
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RIPER BOOKS 
Get BETTER and BETTER and BETTER! 

And these 3 NEW Books are our B EST ! 

They are in keeping with the high RIDER standards. They're 
"tops" in the field-containing more factual information, more 
practical data... more clearly presented than anywhere else. 
RUSH your order now...you can't afford to be without them! 

Mor e Than Valuable ...INDISPENSABLE! 

THE THEORY AND PRACTICE OF 

30 -1000 MC RECEIVING ANTENNAS 

by Arnold B. Bailey 

This book is a rare combination of theory and practice that 

1.-- Clearly explains and teaches 2. -Can be used as a daily work reference 
author 

problems into graphs, 
written. c.s and tables a it har 

An oresolved t book, hem like of wnieh has never before grap 

nd 

since 

sit ite can 

world -wide knowledge of 
Dante 
antenna 

art, antenna 
has resolved the mathematics 

Reflecot"ng 
antenna p 

of why each 
be put to good use by 

performance of every full understanding 
behind the P sense 

the the the reader with a 
the most out 

on the commercial market, 
whose livelihood depends on getting 

Planned for 
all men 

radio and television industry. Practical 

eV television 

of antenna 

it cloys. 
important to the antenna design 

of the word. Designed to serve 
nail imp 

to an 
electronics 

syonics c is equally 
TODAY! 

technicians, elToronics schoos, students, radio 
copy $450 

To be released , ..... ! 
More than 500 pages, 6 x 9 ", cloth bound.......... 

The New CATHODE-RAY 

TUBE AT W 

by RIDER et al 

The greatest and most complete refer- 

ence book ever written on the Cathode - 

ray tube) It is a practical, down -to -earth 

encyclopedia about five times the size of 

the old standard text. Starting 
with 

basic theory of cathode-ray 
app a op in 

tion, it proceeds through 

scopes and TV receivers...with 
full 

and 

clear explanations for uses 
ch empevery fi d 

and research activity 

cathode -ray oscillograPh. All scopes 
years, 

duced and 
sold during 

the last 10 Y a 

are 
more than 70 different 

schema atre de- 

scribed completely - with 
5 schema words ,000 

leg diagrams. Almost 
illustrations are in- 

about in 
more than 900 pages. It 

a book which which will enloY years and 

is use. 22 chapters. $900 
years of daily 7 
St /2 x 11 inches.......... 

41 
We pay Postage 

If You Remit 
With Order, 

Slight Postage 
Charge on 
C.O.D.'s. 

JOHN F. RIDER PUBLISHER, INC. 
480 Canal Street, New York 13, N. Y. 

MAIL THIS COUPON! FAST DELIVERY! 
JOHN F. RIDER PUBLISHER, INC. 
480 Canal Street, New York 13, N. Y. 
Please send me the following RIDER Books: 

Theory and Practice of 30- 1000Mc 

Cathode -Ray Tube At Work 
Receiving Antennas $4.50 

$9.00 
$6.00 Radio Operator's License Q & A Manual 

Total $ 

NAME 

ADDRESS 

CITY 

Check Enclosed 

ZONE. . STATE 

Money -Order Enclosed Send C.O.D. 

1 

1 

1 

1 

1 

1 
1 

1 

1 

1 

1 

1 
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At last -a 
built -in 
booster 

CHASSIS FOR 16" OR 19" CRT 

25 TUBES PLUS 4 RECTIFIERS 

... brings 'em in 

out of the snow 
FRINGE AREAS 
now can enjoy excel- 
lent reception with- 

/ out cumbersome, 
costly external boosters! Craftsmen 
Television alone gives you a built -in 
booster that literally brings a pic- 
ture right out of the "snow" -gives 
a 10 db. video boost simply by 
shifting a knob! Unparalleled 
performance, and it will not inter- 
fere with audio reception. 

HI- FIDELITY SOUND available through 
cathode -follower audio output. And RC -100 
television- engineered from the mounting 

bolts up for big picture operation -is twice 

as sensitive as before! Automatic phase 

control of both vertical and horizontal syn- 

chronization guarantees perfect interlace. 
Keyed AGC, too. Will accommodate UHF 

channels. 

COMPLETE THE PICTURE with Craftsmen 
high fidelity audio -RC -8 FM -AM tuner fea- 
turing automatic frequency control that en 
tirely eliminates drift, and RC -2 high fidelity 
amplifier. 

THE RADIO 

C iSnlen a INCORPORATED r 
Write for information -or send 500 

for instructions and schematics. 

Dept. D, 1617 S. Michigan Are., Chicago 16, III. 

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. 

MANAGEMENT LITERATURE 
A check list of publications covering 

seven management fields has been 
issued by American Management As- 
sociation of 330 West 42nd Street, 
New York, New York. 

This complete bibliography includes 
a listing of the Association's publica- 
tions during the past 18 years on such 
management subjects as personnel 
and industrial relations, insurance, 
marketing, office management, pro- 
duction, finance, and packaging. 

Entitled "Progress in 7 Fields of 
Management," this bibliography is 
available on request from Association 
headquarters. 

COMMUTATOR BOOKLET 
Ideal Industries, Inc. of Sycamore, 

Illinois has prepared an elaborate 40- 
page booklet entitled "Commutator 
and Slip Ring Maintenance" which has 
been described as a handbook of pro - 
cedures and methods. 

The booklet is divided into four 
main sections dealing pith "Trouble 
and How to Correct It," "Brushes," 
"General Maintenance Procedures," 
and a condensed listing and descrip- 
tion of the company's maintenance 
products. 

For details on how to secure a copy 
of this handy booklet write direct to 
the company at the above address. 

TRIAD TRANSFORMERS 
Triad Transformer Manufacturing 

Company of 2254 Sepulveda Blvd., Los 
Angeles 64, California has issued a 
new catalogue covering its line of 
geophysical transformers. 

Known as "Geoformers," these 
transformers are completely described, 
illustrated, and priced in this new 4- 
page publication. In requesting copies 
ask for Catalogue CP -49. 

WALDOM CATALOGUE 
A catalogue listing replacement 

cone assemblies for both postwar and 
prewar models has just been issued by 
Waldom Electronics, Inc., 911 North 
Larrabee Street, Chicago, Illinois. 

It covers cone assemblies for every 
set from Admiral to Zenith. The in- 
formation includes part number, set 
model number, o.d. of cone, and perti- 
nent dimensions consisting of o.d. of 
speaker, i.d. of voice coil, depth of 
cone, type of spider, etc. 

RECTANGULAR TV BULB 
Details on American Structural 

Products Company's new rectangular 
television bulb are given clearly and 
simply in the new 4 -page booklet just 

released for video tube and set manu- 
facturers. 

Rotated photographs and dimen- 
sional drawings are shown on the 
back cover of the bulletin, copies of 
which may be obtained from the Sales 
Promotion Dept., American Struc- 
tural Products Company, Toledo 1, 
Ohio. 

PRECISION CATALOGUE 
A new catalogue covering the com- 

pany's complete line of steel office, 
factory, and shop equipment has just 
been issued by Precision Equipment 
Co., 3708 N. Milwaukee Ave., Chicago 
41, Illinois. 

Of particular interest to the radio 
service technician and radio manu- 
facturer are parts cabinets, storage 
cabinets, shelf and shop boxes, and 
various other units for storing radio 
parts inventories or replacement com- 
ponents. 

Copies of this 12 -page catalogue are 
free of charge. 

HERMETIC SEALS 
A new 16 -page catalogue on her- 

metic seals has been announced by 
Hermetic Seal Products Company of 
37 South 6th Street, Newark 7, New 
Jersey. 

The catalogue, covering both stand- 
ard and custom designed hermetic 
seals, illustrates the company's ex- 
clusive multi -point plugs and multi - 
headers, high voltage terminals, and 
solutions to miniaturization, high alti- 
tude, and high ambient temperature 
problems. 

Photographs are included for the 
different general kinds of seals, and 
engineering drawings give the details 
of specific alternative designs. Seals 
for various applications by manufac- 
turers and users of relays, filters, 
transformers, condensers, etc., are 
also described and illustrated. 

CROSSOVER NETWORK DATA 
Racon Electric Company, Inc. of 52 

East 19th Street, New York 3, New 
York has prepared a 4 -page booklet 
which presents complete, practical in- 
structions and a wiring diagram for 
the home -building of an economical, 
professional type of 1000 cycle cross- 
over network. 

A full range of specific inductance, 
capacitance, and resistance values is 
given, plus complete coil winding in- 
formation, to adapt the crossover net- 
work for use with cone speaker im- 
pedances of from 4 to 16 ohms. The 
steps for the proper installation of 
crossover networks, wide range twee- 
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L 
ORDER 

_i 
,,.. from 

ARROW! 

BC -605 INTERPHONE 
AMPLIFIER 

Easily converted to an ideal intercommunication 
set for office -home -or factory. $4.95 Original -New 
Like 3.95 New 

(With schematic) 

All necessary parts and instructions to 
convert the above to 
AC operation with 
one remote station. 
$8.25 additional. 

COMMAND (SCR 274 N) 
EQUIPMENT 

Used New 
BC-453 $12.95 
BC-454 4.95 $6.95 
BC-455 7.95 

2.95 BC-456 1.95 
BC -457 5.95 

7.95 BC-458 5.95 
BC-459 (or T22) 9.95 
BC-696 (or T19) 14.95 24.95 
ARCS Transm 2.1 -3MC 9.95 
BC-450--3 Receiver Remote Control 
EC -442 

.89 1.95 
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 7 O racks-plugs- 
modulator and d namotors- crated. Set 

MIKES 
HS -23 Hi Imp 
HS -33 Lo Imp. 
HS -30 Hi Imp 

HEADSETS 
New $2.95 
New 2.95 
New 1.50 

Used .79 
T -17D Carbon Mike New 2.75 
T -24 Hi Imp. Carbon Mike New 1.19 
T -30 Throat Mike New .98 
T -45 (or Navy) Lip Mike New .98 
CD -307 Extension Cord for 
Headsets New .59 
RS-38 -Navy hand Mike Carbon ... 2.75 

BEAM INDICATORS 
I 82 -5' New $4.95 
Transmitter selsyn for above 2.45 

both for 7.00 
I81 -3' New 3.45 
Transmitter Selsyn for above 2.45 

both for 5.25 
I 81 Used 2.45 

HERMETICALLY SEALED 
CHOKES 

10 H. 100 M.A. 590 
59 H. 100 M.A. 95c 
3.7 H. 145 M.A. 59c 
10 H. 20 M.A. 39c 

PP 12A /APS -3 RECTIFIER 
POWER SUPPLY 

110 VAC -800 to 2400 CPS input. Used to supply 
many voltages for APS 3 equipment. Contains four 
VR10S; Three 5U4G; 2x2; 6AC7; 6Y6 -G; VR 150; 
6X5GT -G condensers, chokes, etc. Parts $6 95 alone worth more than 

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 -complete $6.95 
Used less tubes, vib. & cond. 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 at new low 
price of $19.95 

Tuning units are available separately at..Ea. $2.50 
Cases at Ea. .95 
PE 125 -12 -volt Vibrator Pack New $12.95 

Used 8.95 

Miscellaneous SPECIALS 
Used New 

BC 929 Scope $12.95 $17.95 
ID 6 /APN 4 Scope, Excellent 29.50 
ID 57 /APQ 7 Scope 9.95 
ID 2, APS -5FP7 Assembly 6.95 
R 7 /APS 2 Receiver- Indicator 79.50 
R 78 /APS -15 Receiver- Indicator... 34.50 
BC 1287 A Scope 75.00 
ASE 7 Indicator Scope. 12.95 
ARE Receiver, 200 to 9000 KC 19.95 
SCR 522 Transceiver 100 to 150MC 34.95 
'BC 1206 Receiver, 200 to 400 KC 3.95 
MN 26 C or Y Receiver 17.50 
RA 10 DA Receiver 17.50 
T 85 /APT 5 Transmitter 
T 39 /APQ 9 Transmitter 7.95 
T 26 /APT 2 Transmitter 8.95 
BC 457 Transmitter -as is -fair con - 

dition-as they come, some with, 
some less tubes and Xtal 1.95 

BC 458 Transmitter -as is -fair con - 
dition-as they come, some with - 
some less tubes and Xtal 1.95 

R 89 Receiver chassis less tubes and 
side covers 1.95 

RT 7 /APN 1 Transceiver 7.95 9.95 
APN 1 Complete 34.50 
BD 71 6 Pos. Switchboard 9.95 12.95 
EE 8 Field Phones 7.95 
BC 347 Interphone Amplifier 
I -70 Tuning Meter 
AM 61 Indicator Amplifier 
SCR 625 Mine Detector 
PE 237 Power Supply - 
BC 461 Veedor Root Counter 
BC 442 Less Condenser 1.49 
BC 306 Antenna TU for BC 375. 
A 27 Phantom Antenna 
APS 13 UHF Antenna, Pair 
Manual for BC 312 & 342 J 
Manual for SCR 269 G 
FL 8 Filter 
BC1939 Loading Unit for BC 610 
I -97 Bias Meter 
RM 29 Remote Telephone Control.. 7.95 
BC 602 Control Box 
BC 639 Receiver with RA 42 

Rectifier 
RTA 1B Transceiver 
TA 2J24 Transmitter and MP 10G 

Power Pack 

R 5 /ARN 7 Compass Installation on request 
MN 26 Compass Installation 
I. L. S. Installation (R 89 -BC 733) 
SCR 584 Components 

75.00 
5.95 

24.95 
24.95 
69.50 

2.95 

.95 

.89 
9.50 

39.50 
12.95 

.59 
1.95 
1.50 
.98 
.98 

1.00 
2.50 
2.95 

35.00 
3.95 
9.95 
.98 

Information 
SCR 269 Compass Installation and prices 

SURPRISE PACKAGE 
20 lbs. Ass't radio parti. A $25.00 
value for only 

RECEIVER 
Easily Converted for Use in 

Citizens Band 
Crystal Controlled Local Oscillator. Broad Band 
Pass -20.7 MC I.F: s. Complete with 7 -6A15, 1- 
12SR7, 2- 12SN7, 1 -28D7, relays, crystals. 
Schematic furnished ....Used $7.95 

NEW CATALOG 

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. $12 95 Excellent Condition 

Crystals -Set of 80. 14.95 

TUBES 
Nationally Advertised Brands - 

All Brand New 
Type Net Price Type Net Price Type Net Price 
1A4P $0.49 6K6G 50.69 38 90.29 
1A6 .49 6L5G .49 39/44 .24 
185/26S. . .49 6L7G .49 49 .39 
1 B22 -1.95 6 R7 .39 50 .59 
1 B26 2.96. 6SF5GT .39 66 .29 
1 B29 .59 6S8GT... . .69 67 .29 
1 B32-532A 2.96 6SF7 49 76 .29 
106 .49 6SJ7 .69 77 .39 
1C7G .49 6T7G .59 211/Vt4L.. .39 
1D5GP... .49 6U7G .39 250 R/ 
1 D7G .49 6Z7G .69 VT166. . 1.29 
1 F4 .49 6ZYSG.... .39 316A .39 
1 F5G .49 7C4/1203A .29 371 B .39 
1H4G .39 7E5/1201.. .59 703A 1.95 
1J6G .49 10Y/VT25A .19 705A .98 
1J6GT.... .49 12A6 .39 714AY.... 5.96 
1 N5GT. . . .49 12A6GT .39 7248 4.95 
1 P5GT.... .49 12A7 .39 801A .69 
1V .49 12A8GT.. . .39 836 .95 
2A3 .39 12C8Y. .39 837 1.95 
2A6 .39 12F5GT .39 841 .39 
2A7 .49 12H6 .39 864 .39 
2C26A.... .19 12J5GT... .29 872A 1.29 
2V3G 
2X2/879 
367/1291 
3 D6/1299 

.49 

.39 

.39 

.39 

12K8GT. ; .39 
12a7GT... .39 
125F5 .39 
125 F5 G T .39 

965 .39 
957 .39 
1625 .19 
1626 3 FP7 .98 125 F7 .39 

.29 
1629 .29 4AP10.... .98 12SH7.... .29 1630 .69 5BP1 1.95 125 R7.... .29 1636 2.95 

6BP4 2.95 125 R7GT. .29 1638 .69 
5CP1 2.95 12Z3 .29 1642 .69 
5D21 19.95 16 R .19 2050 .89 
6GP1 .98 19 .59 2051 .59 
6.123 7.95 2J22 3.95 7193 .19 
5T4 .69 ' 28 D7 .39 9002 .39 
5W4 .69 39SPEC 9003 .49 
674 .69 (Vt67).. .69 9006 .29 

6B8 .59 30 .29 GL4A21... .29 

6C4 
6D8G 

.29 32L7GT... .59 
33 ,Y9 

Amperite 
tOTt.... .29 

Jan CRP72 1.49 
6F5GT.... 

.69 

.39 34 _29 WE 331A .89 
6H6 .29 35/67 .29 REL 36... .89 
6J6 .89 36 .29 V R 150.... .39 
8 J7GT... . .39 37 .29 V R 105.... .89 

WRITE FOR QIIANTITY PRICES 

CONDENSERS Each 
2 mfd. 4000 VDC G.É. $2.95 

4 for 10.00 
2 mid. 5000 VDC. G.E 3.95 

3 for 10.00 
1 mfd. 6000 VDC 1.98 
.25 mfd. 15000 VDC 4.95 
.00025 mid. 25000 VDC 2.95 
.4 mtd. 1500 VDC .29 

10 for 2.49 

DYNAMOTORS 
DM -28 -For BC -348 with Mount and 
Filter New $6.95 

Used 3.95 
DY -12 -For ART -13 less filter and base .New 6.95 

Used .95 many surplus values, write for your DM -36 
New 1.95 

FREE copy TODAY. BD -77 New 5.95 
PE -206 New 6.95 

Used 2.75 
New 2.75 
New 3.95 
New 3.95 

Used .95 (3 for $2.00) 
DM-32 New 1.95 

Used .95 (3 for $2.00) 

All shipments FOB Chicago. 20% Deposit required 
on all orders. Minimum order accepted -$5.00. 
Illinois residents, please add regular sales tax to 
your remittance 

ARROW SALES, Inc. 
Dept. N 

1712 -14 S. Michigan Ave., Chicago 16, III. 
'PHONE: HArrison 7 -9374 

PE-101 
PE-73 
DM-53 

OUTPUT TRANSFORMER 
Hi -Fil used in Scott Manufactured Navy receiver. 
Fully potted. Pri. 5000 ohms; output secondary 600 
ohms C.T -Inverse feedback secondary 
CT-60 ̀ ohms. New $1.45 
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CIRCLE ANTENNA 

ENGINEERED 
TO PROVIDE 

LESHARP CLEAR , 
piCTURES 

ALL CHANNELS 
COMPARE CIRCLE-X 

_.__ ... 
ANTENNA TO ANY OTHER TV ANTENNA 

No other antenna combines all the mechanical and electrical 
features engineered into the Circle -X. 
The high gain of the Circle -X is equal to stacked arrays. lt is 
made of light weight corrosion resistant aluminum alloys that stand 
up in all atmospheric conditions. 
When you use Circle -X you stock only one type of antenna for 
all jobs. It has one wire lead -in and weighs only 21/2 lbs. 
We urge you to compare Circle -X TV Antennas to any other TV 
antenna on the market. 
Use Circle -X on your next tough TV installation. It may save you 
a lot of "no profit" call backs. 

SNAP! 
YOUR ANTENNA IS 

ASSEMBLED 
THE OAK RIDGE 6 

nd TV ANTENNAS 

F' 

FEATURING T-IE AMAZING 

SNAP -LOCK 
*Pat. Pending 

Revolutionary four- second assembly... 
Just. snap it out and it's fully assembled. 
Extremely rugged -I /] inch aluminum 
elements. 
Completely pre- assembled - No loose 
hardware. 
We manufacture a full line of quality 
FM end TV antennas, including Hi -lo's, 
Coni:als, In- lires, Vee's, Stacked Arrays. 
Ask ,your loca jobber for a demonstra- 
tion. Inquiries invited. 

OAK RIDGE ANTENNAS 
239 East 127th Street, New York 35, N. Y. 
Manufacturing Division of Video Television, Inc. 

WRITE FOR CATALOG N -t 
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DEALERS: Air Express or Parcel Post 
Special Delivery d're t from factory to you 
through your jobber if he cannot supply 
you with the Circle X from his stock. 

CIRCLE -X ANTENNA CORP. 
507 MARKET ST., PERTH AMBOY, N. J. 

RADIO MINDED ? ?? 
LEARN CODE NOW!! ...-..... 
A complete code oscilla- 
tor, plug in and use. or 
DC. Small compact chasas sis., 
Variable tone. Operates 
phones or small speaker. . 

With tube and key. 
@@Q C 

t i 

Guaranteed $3.45 _, -"_ __-- 

SURPLUS GEAR AND PARTS 
W.E. OSCILLOSCOPE BC 4128- New- Crated..$50.00 
Radar Receiver -BC 404D -New- Complete 27.50 

Navy UHF Test Receiver CPRAAJ 
Navy UHF Test Transmitter- CPRAAK 
Dual Range Receiver. Tube lineup, 2- 957'x- 2- 1D8's. 
Dual Range Transmitter 2- HY114B's. Shipped complete 

with Tubes, Batteries, Antennas, Schematic, carrying 
case. Each unit 16x8x8. Shipping weight 53 lbs. New - 
for the pair -Complete $19.95 

ARC -S -BC 454 -Good condition with tubes 5.95 
GO -9 Aircraft Transmitter- New -Complete 99.95 

Sperry Bombsight -New -In stock- Crated 
Landing Indicating Meter No. 1205649 -2 inde- 

pendent movements -0 -50 microamp. -0 -200 
microamps. Separate magnets- New -Boxed. 
Each 4.95 

Hand Set TS 13C like new, with plugs 3.25 
ARC -5 RF Section 190 -550 Kc 1.00 
Ceramic Condenser .001 Mfd., 9600 V .75 
Contact Mike with 10' cable connector Astatic, new 3.95 
Dynamic Head & Handset for use as sound power, 

new 2.95 
Condenser Special 1.0 Mfd.; 1000 V 4 for 1.00 
Xtal Diodes 1N 21 3 for 1.00 
Midget IF's -62 Kc. -Q of 20 3 for 1.50 
Midget Variable Condensers APC 28-75, or 100 

Mmfd. Any 3 for 1.00 
3- Section Variable Condenser large worm gear 

drive each section 500 Mmfd. with padders 
cased, Hammarlund 2.95 

Selenium Rectifier Special 0-18 V A.C. full wave 
bridge, 12 amp. continuous duty 8.95 

FOB -NY Rated firms 10 days quantity discounts 

GREENWICH SALES CO. 
59 Cortlandt St. New York City 7 

ters, and standard cone speakers are 
also described in detail. 

Of particular interest to the sound 
technician and the music enthusiast, 
this booklet is free of charge on re- 
quest. 

"HI -FI MUSIC GUIDE" 
Of interest to both laymen and 

sound technicians is the new book 
"High- Fidelity Music Guide" written 
by David Randolph and distributed by 
Lafayette Radio of 100 Sixth Avenue, 
New York City. 

This concise, 12 -page booklet - is 
written in thoroughly understandable 
form and contains pertinent data on 
the selection of proper equipment to 
reproduce fine music with true 
fidelity. 

In addition, the guide presents parts 
assemblies, cabinet location data, a 
glossary of technical terms, a chart of 
the range of musical sounds, and a 
technical explanation of the require- 
ments for high fidelity sound repro- 
duction. 

EYELET CATALOGUE 
The United Shoe Machinery Cor- 

poration of 140 Federal Street, Boston, 
Massachusetts is offering copies of its 
catalogue "Eyelets and Eyeleting Ma- 
chines" to manufacturers and other 
processors. 

This 18 -page catalogue contains 
data on standardized eyelets, tele- 
scopic eyelets, canvas eyelets, grom- 
mets and washers, tag and calendar 
eyelets, fancy and special eyelets, and 
special metal products. In addition, 
the tools and machines for eyeleting 
are described in some detail. 

Radio and electrical manufacturers 
are invited to secure their copies of 
this catalogue by writing to the com- 
pany at the Boston address. 

RESCO CATALOGUE 
The 1950 RESCO catalogue, de- 

signed to assist service technicians, 
dealers, and sound technicians, broad- 
casters, and industrial firms select 
radio and electronic equipment, is cur- 
rently being distributed by Radio 
Electric Service Co. of 7th and Arch 
Street, Philadelphia. 

This 128 -page catalogue has been 
carefully compiled in order to sim- 
plify purchasing problems and serve 
as a buying guide. Listings include 
thousands of items needed in radio, 
television, and electronics. 

Copies are free for the asking and 
may be secured either from the com- 
pany's Philadelphia store or from any 
of its eight branch outlets. 

BROWNING EQUIPMENT 
Browning Laboratories, Inc. of Win- 

chester, Massachusetts has available 
a new 4 -page flyer describing its line 
of radio and electronic equipment. 

Included are photographs and des- 
criptions of the company's frequency 
meters, oscillator grid dip meter, 
WWV standard frequency calibrator, 
a power supply and square wave 

RADIO A TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


modulator, capacitance relay, signal 
system, oscillosynchroscope, oscillo- 
record camera, sweep calibrator, au- 
dio amplifier, frequency meter calibra- 
tor, two FM -AM tuners, and an FM 
tuner. 

Prices and specifications are in- 
cluded in the bulletin. 

"LANCASTER" BOOKLET 
Radio Corporation of America's tele- 

vision distributors are currently cir- 
culating a new booklet designed to as- 
sist dealers in merchandising the com- 
pany's new "Lancaster Series" of 16- 
inch television receivers. 

This 16 -page booklet, which is at- 
tractively presented in deep brown, 
russet and white, cites the advantages 
of the series' metal -coned 16 -inch 
tubes and the principal features of the 
"Lancaster Series" instruments. 

MODERNIZING DATA 
Modernization data is now available 

for owners of the earlier types of the 
Weston Model 798 Tubecheckers, ac- 
cording to information received from 
Weston Electrical Instrument Cor- 
poration, 614 Frelinghuysen Avenue, 
Newark 5, New Jersey. 

All former types may be modified to 
include the latest tube calibration 
data. The conversion itself is not too 
difficult and can be easily made by 
the user with only simple tools. It is 
not necessary to return the checker to 
the factory. 

The conversion is advisable for 
Weston Model 798 Types 3, 3A, 4, 4A, 
5, 5A, 6 and 6A Tubecheckers. 

SPRAGUE CALCULATOR 
A new capacitor code indicator, just 

introduced by the Sprague Products 
Company, is designed to facilitate de- 
ciphering of molded paper tubular ca- 
pacitor color codings. 

The new capacitor indicator consists 
of a pocket -size plastic device with ro- 
tating dials printed in full and ac- 
curate colors. When flicked to the 
proper color bands, the dials instant- 
ly indicate capacitance, tolerance, and 
rated working voltage. 

These handy new calculators are 
available either direct from Sprague 
Products Company, 51 Marshall 
Street, North Adams, Massachusetts 
or through the company's distributors. 
The units are $.15 each. 

E -I CATALOGUE 
Electrical Industries, Inc. of 44 

Summer Avenue, Newark 4, New Jer- 
sey is offering a new folder which con- 
tains Bulletins 849, 850, and 851 cover- 
ing sealed leads, multiple headers, and 
gasket type bushings. 

Data and specifications are given on 
all of these units and in some in- 
stances detailed mechanical drawings 
accompany the descriptive material. 

In requesting copies of this new 
folder ask for Data & Specifications 
on E -I Multiple Headers and Sealed 
Leads." 
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CHELSEA Presents ANOTHER FIRST! 
FOR CUSTOM -BUILT INSTALLATIONS 

JUST PLUG IT IN-IT WORKS! 

LIC. RCA CHASSIS FOR 122" OPERATION 
Complete 

with DUMONT 

$139 plus $1.80 Fed. Tax 

Completely wired, factory engineered, 
tested and Guaranteed 

PICTURE TUBE 

SAME CHASSIS FOR 16" 
OPERATION, complete with 
picture tube 

Pius $1.80 Fed. Tax 

A SET- 
NOT A KIT 

f 

... Still ANOTHER CHELSEA FIRST! 
FAMOUS IMPROVED 630 -TYPE CHASSIS 

WITH VOLTAGE DOUBLER 

For 19" OPERATION 

95 L 

pies $2.25 

ESS 

Fed. 

CRT 

Tax 

Custom -made, completely wired, factory -engi- 
neered, tested and Guaranteed , .. with IM- 
PROVED Automatic Gain Control and IMPROVED 
High Gain Front End. 

FOR 15" & 16e OPERATION, 
with voltage doubler less CRT $157.95 

plus $2.25 Fed. Tax 

FOR 12ií" OPERATION, less CRT $155.75 
plus $2.25 Fed. Tax 

Highly- sensitive no drift AM & FM Tuner $31.50 ea. additional, plus $1.80 Fed. Tax 

T1BRAND NEW TV TUBES AT LOWEST PRICES 
10" CRT ...$19.50 121/2" CRT.. $26.00 16" CRT .. $41.50 
2" CRT... 20.00 15" CRT.. 41.50 19" CRT...89.50 

A SET - 
NOT A KIT 

i 

AUTOMATIC RECORD CHANGERS 
Webster 256 -1 Dual Speed 78 & 33% RPM....$28.44 incl. tax. 
Webster 356 -1 Three -Speed 78, 45 & 33%3 RPM. 29.70 incl. tax. 

i 
High and Low Frequency All- Channel Antenna from $6.71 to $471.00 

WHY PAY MORE ELSEWHERE? 

Write Dept. O for latest literature and prices -and COMPARE! 
Phone and mail orders filled on receipt of certified check or 
money order for $25 as deposit . . . balance C.O.D., F.O.B., N. Y. 

For free demonstrations, visit our street -level showroom. 

The House of Bargains 
CHELSEA TELEVISION CENTER, INC. 

187 Seventh Ave., New York 11, N. Y. Chelsea 3- 4425 -6 -7 
Prices subject to change without notice. 
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PHOTOFACT TELEVISION COURSE 

The book bought and studied by thousands. 
Gives you a clear understanding of TV prin- 
ciples, operation and practice. Complete cover- 
age of all phases. 216 pages; profusely illus- 
trated; sturdily bound, 81/2 x 11 ". 
Order TV -1 Only $3.00 

TELEVISION ANTENNAS 
All you need to know about TV antennas -de- 
scribes all types, tells you how to select, how 
to install, how to solve troubles. Saves time; 
helps you earn more. 166 pages; illustrated; 
handy pocket size. 
Order TAG -1 Only $1.25 

THE RECORDING 8 REPRODUCTION OF SOUND 
A complete, authoritative treatment of the en- 
tire subject, written by Oliver Read, editor of 
Radio News. Covers all phases of recording and 
amplification. 364 pages. 6 x 9 ", cloth binding. 
Order RR -1 Only $5.00 

1948 RECORD CHANGER MANUAL 
Covers 45 models made in 1948, including LP 
and dual -speed changers, plus leading wire re- 
corders. Entirely original data based on actual 
analysis of the equipment. Over 400 pages; 
de luxe bound, 81/2 x 11 ". 
Order CM -2 Only $6.75 

AUTO RADIO MANUAL 
Complete PHOTOFACT Service data on more 
than 100 post-war auto radio models. Complete, 
accurate, uniform information. Makes auto radio 
servicing easier and more profitable. Over 350 
pages. Sturdy binding, 81/2 x 11 ". 
Order AR -1 Only $4.95 

NEW! DIAL CORD STRINGING GUIDE 

New Volume 2, covering receivers produced 
from 1947 through 1949. The only book that 
shows you the one right way to string a dial 
cord in thousands of receivers. Handy pocket 
size. 
Order DC -2 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 RR -1 AR -1 

TAG -1 CM -2 DC -2 

Name 

Address 

City Zone. .State 

1 18 
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What's New in Radio 
(Continued from page 80) 

ments. Each kit contains 11 universal 
parts. These are combined with a se- 
lection of shaft ends and base ele- 
ments, which are sold separately, to 
provide maximum coverage of con- 

The sweep generator has a single - 
ended output, but with the addition 
of the new adaptor, balanced output is 
available. The adaptor, Type ST -8A, 
has been designed to give flat and bal- 
anced output when working into a 300 
ohm resistive load. 

The vernier output control of the 
sweep generator, normally incorpo- 
rated in the output cable, is incor- 
porated in the adaptor when using 
balanced output. 

ORE DETECTOR 
Tracerlab Inc. of 130 High Street, 

Boston 10, Massachusetts is now mar- 
keting a professional ore detector, de- 
signed for rugged field use in prospect- 
ing for all types of radioactive ores, 
such as uranium, thorium, radium, etc. 
It is said to be entirely unaffected by 
humidity or moisture and will even 

centric dual replacement in home and 
auto radios as well as television sets. 

The base elements, supplied in con- 
junction with the kits, are complete 
with no loose parts. The blue molded 
base has element, collector ring, and 
terminals installed. Complete step -by- 
step instructions are included with 
each kit. 

OUTPUT ADAPTOR 
A balanced output adaptor has been operate after having been submerged 

developed by the General Electric in over ten feet of water, according to 
Company, Syracuse, N. Y., for use with the company. 
its Model ST -4A sweep generator. When radiation enters the small 

Rensselaer Polytechnic Institute has announced that two members of the 
teaching staff at the Troy, New York institution have developed an en- 
tirely new, all- electronic color television system. Stations transmit color 
signals which can be picked up by present -type black and white sets 
and receivers designed to receive color. An adaptation of the device can 
be attached to motion picture cameras to permit color pictures to be taken 
with black and white film. In front of their equipment, used in research, 
are the scientists, Dr. Victor A. Babits (left) and Frank Hicks. Jr. 
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EQUIPMENT SALE 
New Used 

BC -733D Receiver $8.95 $3.95 
R89 /ARN5 Receiver 8.95 3.95 
APNS Transceiver 9.95 4.95 
SCR -518 Altimeter, complete 29.50 

Sigma Sens. Relay SPDT $1.69 
200W Power Supply Kit 16.95 
Tuning Unit TU -25 1.95 

3° Scope Shield 1.49 

TUBES!! BRAND NEW! STANDARD BRANDS! NO SECONDS! COMPARE! TUBES!! 
0A3/VR75.$0.89 
0B3/VR90. .65 
0C3/VR105 .75 
0D3/VR150 .48 
1B21 2.87 
1B22 2.87 
1B23 8.75 
1B24 4.69 
1B26 3.95 
1B27 8.95 
1B29 3.49 
1B32 2.49 
1B36 4.49 
1B38 36.50 
1N21 .49 
1N21A .89 
1N21B .89 
1N23 .79 
1N23A .79 
1N23B 1.95 
1N27 .79 
1N34 .79 
1P24 .79 
2AP1 3.89 
2C21 .27 
2022/7193. .17 
2026A .25 
2C34 .27 
2C40 3.49 
2C43 8.75 
2044 .59 
2046 6.95 
2051 5.95 
2D21 .89 
2E22 1.19 
2E26 3.39 
2J21A 7.95 
2J22 7.45 
2J26 7.95 
2J27 12.95 
2J31 8.95 
2J32 12.75 
2J33 18.95 
2J34 18.95 
2J37 12.95 
2J38 11.95 
2J39 29.50 
2J40 49.50 
2J46 39.50 
2J48 12.95 
2J49 22.50 
2J50 22.50 
2J53 14.95 
2J54 22.50 
2J55 69.50 
2J61 34.50 
2J62 34.50 
2K25 18.75 
2K28 14.95 
3AP1 4.59 
3B22 2.49 
3B24 1.59 
3B25 4.87 
3B26 1.79 
3B27 1.95 
3BP1 2 49 3023...... 2.47 
3024/240. .37 
3030 .34 
3031/C1B 1.95 
3045 12.95 
3CP1 .98 

3D21A....$1.29 
3DP1 1.75 
3E29 8.97 
3FP7 1.75 
3GP1 6.75 
4-65A 14.49 
4-125A 27.45 
4-250A 37.45 
4AP10 4.75 
4B24 2.95 
4B26 2.95 
4C35 19.38 
4E27 13.95 
5AP1 2.95 
5AP4 3.95 
5BP1 1.89 
5BP4 2.39 
5CP1 1.69 
5CP7 9.95 
5C27/227A 2.69 
5D21 24.75 
5FP7 1.35 
5GP1 2.75 
5JP1 24.95 
5JP2 9.95 
5JP4 24.95 
5J29 12.95 
5J30 39.50 
5LP1 13.75 
5NP1 1.98 
6AS6 4.95 
6021 19.69 
6F4 5.59 
6J4 4.69 
7BP7 4.49 
9GP7 9.95 
9JP1 6.95 
9LP1 19.95 
9LP7 2.25 
10BP4 19.69 
10Y .25 
12DP7 14.95 
12GP7..I2.75 
12111'7. 13.95 
15E 1.19 
15R .59 
23D4 .39 
30 spec.. . .17 
45 spec.. . .26 
75TL 3.89 
100R .97 
100TH. .10.87 
100TS 2.25 
211 .42 
217C 9.95 
249B 2.49 
249C 1.79 
250R 7.45 
250TH. 18.95 
250TL 18.75 
274A 5.50 
274B 3.49 
294A 2.95 
304TH. 3.75 
304TL.... 1.39 
305A 24.95 
307A 3.75 
316A .25 
327A 2.75 
350A 1.98 
350B 1.89 
368AS 2.98 

371A $0.69 
371B .69 
388A.. 1.49 
393A 3.69 
394A. 3.69 
417A 6.95 
434A. 2.95 
450TH. 17.95 
450TL 44.50 
527 5.95. 
559 .98 
575A 12.69 
631P1 3.75 
703A 2.49 
705A .98 
706CY 18.75 
706FY 47.50 
707B 18.95 
708A 3.95 
710A/8011. .85 
713A .69 
714AY 3.69 
715B 6.95 
715C 19.95 
717A .59 
721A 2.69 
723A/B 7.75 
724A/B 2.95 
725A 6.95 
726A 4.95 
726B. 22.95 
726C 49.50 
730A 9.95. 
750TL 47.50 
800 1.49 
801A .29 
802 4.19 
803 3.49 
804 6.95 
805 3.59 
807 1.10 
808 1.25 
809 2.75 
810 7.95 
811 2.10 
812 2.49 
81211 6.90 
813 6.85 
814 2.49 
815 1.35 
816 .97 
826 .39 
828 12.95 
829B 7.45 
830B. 3.19 
832A 4.89 
833A 34.45 
836A .97 
837 1.69 
838 2.45 
841 .35 
843 .29 
845 3.95 
851 13.95 
860 9.95 
861 9.55 
864 .39 
865 .89 
866A. .... 1.05 
866JR .98 
869B 24.95 
872A 1.19 

874 $0.39 
876 .29 
878 1.98 
884 1.34 
885 1.34 
9021'1 3.69 
905 2.95 
918 1.49 
919 1.95 
923 79 
927 1.25 
930 .85 
931A 2.49 
954 .24 
955 .24 
956 .24 
957 .24 
958A .24 
959 .37 
991 .24 
1603 2.85 
1611 .97 
1613 .49 
1614 1.39 
1616 .75 
1619 .17 
1624 .89 
1625 .35 
1626 .27 
1629 .24 
1630 .98 
1631 1.19 
1632 .69 
1633 .79 
1636 3.69 
1638 .65 
1851 .79 
1960 .89 
2050 .89 
2051 .39 
8005 4.75 
8011 2.25 
8012A 1.39 
8013A 1.39 
8014A 22.50 
8016 1.15 
8020 .97 
8025 4.95 
9001 .37 
9002 .29 
9003 .33 
9004 .25 
9005 .89 
9006 .17 
C5B/5C30. 6.95 
C6A 7.95 
C6J/5021. 3.95 
C100D .98 
CK507AX. 1.95 
CK1005 .09 
C111006 .65 
CK1090 2.95 
EF50 .39 
F123A 12.75 
F125A 14.95 
F127A. . .16.50 
F128A 75.00 
F606 22.50 
F660 125.00 
F862A 395.00 
FG17 2.85 
FG27A 8.95 

FG32 $4.95 
FG81A 3.69 
FG95 17.95 
FG105 9.75 
F0172 13.95 
FT210 13.95 
GL146 9.95 
GL451 .97 
GL562 85.00 
GL697 69.50 
HY115 .75 
HY615 .25 
HYE1148 .33 
KC4 49.50 
3111610 9.75 
ML100 49.50 
ML101 79.50 
ML501 69.50 
ML502 89.50 
REL21 1.59 
REL36 .59 
RK23 4.85 
RK25 4.19 
RK33 .27 
RK34 .27 
RK59 1.95 
RK60 .49 
RK65 24.50 
RK72 .69 
RK73 .79 
RX21 3.19 
RX120 7.95 
8836 .89 
TZ40 2.95 
V70D 6.95 
VR78 .29 
VT127A 2.19 
VT158 9.75 
VU111 .59 
WL468 6.95 
WL530 14.95 
WL531 7.95 
WL532 1.98 
WL538. 2.25 
WL578 .97 
WL616 87.50 
WL619 18.95 
0A2 1.29 
OA4G .89 
OB2 1.67 
OZ4 .57 
OlA .39 
1A3 .44 
1A4 1.09 
1A4P .97 
1A5GT .49 
1A6 .79 
1A7GT .67 
lABS .59 
1B3/8016 1.15 
1B4 1.19 
1B5/25S .89 
1C5GT .59 
106 .89 
1C7G .89 
1D5GP .97 
1D7G .89 
1D8GT .95 
1F4 .75 
1F5G .75 
1G4GT.. .69 
1060T .65 

1E70 $1.15 
1H4G .55 
1H5GT .54 
1H6GT .87 
1J6G .75 
1L4 .48 
1LA4 .79 
1LA6 .89 
1LB4 .89 
1LC5 .69 
1LC6 .79 
ILD5 .79 
ILE3 .69 
1L5 .79 
1L144 .79 
1LN5 .67 
1N5GT .59 
1P5GT .67 
1Q5GT .67 
1R4 .59 
1R5 .69 
1S4 .59 
1S5 .49 
1T4 .53 
1T5GT .69 
11J4 .59 
1V .57 
2A3 .87 
2A4G 1.07 
2A5 .69 
2A6 .79 
2A7 .79 
2V3G .69 
2X2 .37 
2X2A .65 
3A4 .34 
3A5 .79 
3A8 1.59 
3B7/1291 .29 
3D6/1299.. .29 
3LF4 .79 
3Q4 .47 
3Q5GT .67 
3S4 .57 
3V4 .67 
5R4GY 1.09 
5T4 .87 
5114G .49 
5V4G .87 
5W4 .67 
5X4G .57 
5Y3GT .39 
5Y4G .49 
5Z3 .52 
5Z4 .77 
6A3 .92 
6A4LA 1.09 
6A6 .79 
6A7 .69 
6A8 .75 
6AB7 .79 
6AC7 .74 
6AD7G 1.09 
6AF6G .79 
6AG5 .69 
6AG7 .98 
6A1I6 1.29 
6AJ5 .79 
6AK5 .85 
6AK6 .79 
6AL5 - .59 
SAO .49 

6AQ6 $0.59 
6AR5 .52 
6AT6 .44 
6AU6 .59 
6AV6 .47 
6B4G .89 
6B6G .79 
6B7 .87 
6B8G .69 
6BA6 .55 
6BE6 .52 
6BF6 .57 
6BG6G. 1.47 
6BH6 .59 
6BJ6 .57 
6C4 .19 
6C5 .47 
6C6 .57 
6C8G .69 
6D6 .44 
6D8G .79 
6E5 .69 
6F5 .47 
6F6 .57 
6F6GT .57 
6F7 .69 
6FSG .87 
606G .69 
6H6 .39 
6116GT .37 
6J5 .47 
6J5GT .39 
6J6 77 
6J7 .67 
6J7GT .65 
6K5GT .79 
6K6GT .44 
6K7 .49 
6K8 .79 
6L5GT .79 
6L6 1.05 
6L6G .99 
6L6GA .85 
6L7 .79 
6L7G .87 
6N7 .75 
6Q7 .64 
6R7 .79 
6S7G .79 
6S8GT .77 
6SA7 .44 
6SC7 .59 
6SD7GT .44 
6SF5 .49 
6SF7 .59 
6SG7 .59 
8s117 .37 
6SJ7 .47 
6SK7GT .44 
6SL7GT .59 
6SN6GT .97 
6SN7GT .54 
6SQ7 .45 
6SR7GT .52 
6SS7 .49 
6ST7 .72 
6SU7GTY. 1.25 
6SV7 .79 
6T7G .89 
6175G .65 
6U6GT .63 
6117G .49 

6V6 $0.89 
6V6GT .57 
6W4 .63 
6W7G .77 
6X4 .57 
6X5GT .47 
6Y6G .67 
6C7G .98 
6ZY5G .59 
7A4/XXL .49 
7A6 .59 
7A7 .53 
7AG7 .72 
7B4 .53 
7B5 .67 
7B6 .56 
7B7 .59 
7C4 .34 
7C5 .48 
7C7 .59 
7E5 .67 
7E6 .54 
7E7 .62 
7F7 .59 
7117 .59 
7K7 .89 
7L7 .69 
7N7 .67 
7Q7 .59 
7R7 .69 
7V7 .87 
7W7 .79 

.79 
7X4 .47 
7Z4 .57 
12A .57 
12A6 .17 
12A7 
12A8GT .49 
12AH7GT .80 
12AT6 .44 
12AT7 .79 
12A U6 .57 
12AU7 .67 
12AV6 .54 
12BA6 55 
12BE6 .49 
12C8 .34 
12F5GT .58 
12116 .27 
12J5GT .34 
12J7GT .67 
12K7GT .52 
12K8 .59 
12Q7 .49 
12SA7 .57 
12SC7 .54 
125E5 .59 
125E7 .54 
12SG7 .52 
.12SH7 .35 
12SJ7 .47 
12SK7 .57 
12SL7 .59 
12SN7 .52 
125Q7 .49 
12SR7 .49 
12Z3 .69 
14A4 .79 
14A7 .52 
14B6 .67 
14F7 .69 

14F8 $0.79 
14H7 .59 
14J7 .87 
14N7 .85 
14Q7 .53 
14R7 .67 
19 .69 
24A .49 
25L6GT .53 
25Z5 .44 
25Z6GT .43 
26 .49 
27 .42 
28D7 .35 
30 .37 
31 .59 
32 .85 
32L7GT :89 
33 .69 
34 .37 
35/51 .57 
35A5 .63 
35B5 .55 
35C5 .59 
35L6 .52 
35W4 .39 
35Y4 .49 
.35Z3 .57 
35Z4 .44 
35Z5 .39 
36 .67 
37 .35 

39/44 .27 

41 .49 
42 .49 
43 .49 

45Z3 .57 
45Z5 .55 
46 .62 
47 .69 
49 .85 
50 1.39 
50A5 .69 
50B5 .53 
50L6GT .52 
50Y6 .57 
53 ',t .87 
56 .45 
57 .45 
58... .49 
59 .89 
70L7 .99 
71A .59 
75 .53 
76 .44 
77 .43 
78 .44 
80 .37 
81 1.25 
82 .84 
83 .75 
83V .89 
84/6Z4 .56 
85 .69 
89Y .35 
117L7/M7. 1.19 
117787 1.19 
117P7 1.19 
117Z3 .49 
117Z6 .65 

OIL CONDENSERS -DC RATINGS 
3x.1 mid 600v $ .49 15 mid . 2000v 
.25 mid 600v .37 .1 mid 2500v 
.5 mid 600v .37 .25 mfd 2500v 
1 mfd 600v .37 5 mid 2500v 
2 mfd 600v .37 2 mid 2500v 
2x2 mid 600v .77 .01 mid 3000v 
4 mid 600v .57 .05 mid 3000v 
6 mid 600v .97 .1 mfd 3000v 
8 mfd 600v 1.07 .25 míd 3000v 
10 mfd 600v 1.27 .5 mfd 3000v 
3x.1 mfd 1000v .59 1 mfd 3000v 
.25 mfd 1000v .47 2 mid 3000v 
.5 mfd 1000v .57 4 mfd 3000v 
1 mfd 1000v .67 12 mfd 3000v 
2 mfd 1000v .77 1 mid 3600v 
4 mfd 1000v 1.37 .5 mid 4000v 
8 mid 1000v 1.97 .25 mfd 4000v 
10 mfd 1000v 2.07 1 mid 4000v 
15 mfd 1000v 2.47 2 mfd 4000v 
20 mid 1000v 3.27 3 mfd 4000v 
.5 mfd 1500v .77 .1 mid 5000v 
1 mfd 1500v .97 .25 mfd 5000v 
2 mfd 1500v 1.17 1 mid 5000v 
4 mfd 1500v 1.77 .1 mid 7000v 
24 mfd 1500v 5.47 1 mid 7000v 
.1 mid 2000v 1.07 .01 mfd 7500v 
.25 mid 2000v 1.17 .02 mid 7500v 
.5 mfd 2000v 1.27 .03 mfd 7500v 
1 mfd 2000v 1.07 .05 mid 7500v 
2 mfd 2000v 1.87 1 mid 7500v 
4 mfd 2000v 3.77 2x.1 mfd 7500v 
8 mid 2000v 3.97 .02 mid 12000v 

$4.95 
1.45 
1.77 
1.98 
2.89 
1.49 
1.75 
1.95 
2.65 
2.75 
2.98 
3.47 
4.45 
6.97 
3.45 
3.75 
2.98 
4.25 
4.85 
5.45 
2.75 
3.49 
4.98 
2.97 
5.97 
2.45 
2.75 
2.97 
2.49 
6.95 
7.95 
9.97 

HIGH CAPACITY CONDENSERS 
ALL RATINGS DC 

2x3500 mfd 25v $3.47 200 mfd 35v 
2500 mid 3v .35 100 mid 50v 
3000 mid 25v 2.45 4000 mid 18v 
850 mfd 80v 1.29 4000 mid 30v 
1000 mid 15v .98 2350 mfd 24v 

10000 mid 25v 

$ .45 
1.95 
3.25 
2.25 
4.57 

TRANSFORMERS-115 V. 60 Cy. 
HI- VOLTAGE INSULATION 

6350v @ .025 arms, $12.95. 2500v @ 15 ma $3.95 
2500v @ 4 ma; 6.3v @ lA; 235v @ 2A 5.97 
700-0-700 @ 300 ma 7.95 
1600v @ 4 ma; 700v CT @ 150 ma; 6.3v @ 9A 4.97 
1500v @ 7 ma; 2.5v @ 1.75A 4.47 
525-0-525v @ 60 ma; 925v @ 10 ma; 2x5v @ 3A; 

6.3x @ 3.6A; 6.3v @ 2A; 6.3v @ lA 6.97 
500-0-500v @ 175 ma 4.95 
500-0-500v @ 25 ma; 262-0-262v @ 55 ma; 6.3v 

430@-0-430vx@ 
2A 
ma; 6.3v @ 6A; 5v @ 6A 4.97 

425-0-425v @ 75 ma; 5v @ 3A; 6.3v @ 1.5A 3.98 
400-315-0-100-315v @ 200 ma; 2.5v @ 2A; 5v 

@ 3A; 2x6.3v @ 9A. 5.95 
385-0-385-550v @ 200 ma; 2.5v @ 2A; 5v @ 

3A; 3x6.3v @ 6A-pri 110/220 6.27 
385-0-385v @ 70 ma; 2.5v @ 10A; 5v @ 6A; 5v 

340 Ó3340v @ 300 ma; 1540v @ 5 ma 4.95 
300-0-300 @ 100 ma; 5v @ 2A; 12Av @ 2A; 

123,5v @ 3A 3.37 
300-0-300v @ 65 ma; 2x5v @ 2A; 6.3v @ 23yA; 

6.3v@lA 3.47 
255-0-255v @ 240 ma; 325-0-325v @ 12 ma 4.98 
120-0-120v @ 50 ma .97 
80-0-80v @ 225 ma; 5v @ 2A; 5v @ 4 ma 3.49 
36v @ 15A. $9.95 24v @ l0A 4.47 
18v @ 15A 8.95 13.5v CT @ 3.25A 2.47 
12.6v CT @ 10A; 11v CT @ 6.5A 6.95 
12v CT @ 10A; 2x9v CT @ l0A 7.49 
3x10.3v CT @ 7A..$6.95 8v CT @ IA .97 
6.3v @ 12A; 6.3v @ 2A; 115v @ .1 amps 3.45 
6.3v @ 10A; 6.3v @ .6A 2.47 
6.3v CT @ 3.5A; 2x2.5v @ 3A 2.97 
6.5v @ 8A; 6.5v @ 5A; 5v @ 3A; 2.5v @ 1.75A 4.45 
6.3v @ lA; 2.5v @ 2A.$2.25 6.3v @ 1A .77 
5v @ 20A; 10KV ins... 9.97 6v @ 15 arms 1.77 
5v @ 3A; 2.5v @ 2A... 2.97 2.5 @ 10A 3.97 

SELENIUM RECTIFIERS 
Full Wave Bridge Type 

INPUT 
up to 18v AC 
up to 18v AC 
up to 18v AC 
up to 18v AC 
up to 18v AC 
up to 18v AC 
up to 36v AC 
up to 36v AC 
up to 36v AC 
up to 36v AC 
up to 115v AC 
up to 115v AC 
up to 115v AC 
up to 115v AC 

OUTPUT 
up to 12v DC ,A Amp. 
up to 12v DC 1 Amp. 
up to 12v DC 5 Amp. 
up to 12v DC 10 Amp. 
up to 12v DC 15 Amp. 
up to 12v DC 30 Amp. 
up to 28v DC 1 Amp. 
up to 28v DC 5 Amp. 
up to 28v DC 10 Amp. 
up to 28v DC 15 Amp. 
up to 100v DC .25 Amp. 
up to 100v DC .6 Amp. 
up to 100v DC 5 Amp. 
up to 100v DC 3 Amp. 

$1.47 
1.97 
5.27 
8.97 

11.57 
22.57 
3.47 
8.57 

14.57 
22.27 

2.57 
5.27 

22.57 
17.97 

FILTER CHOKES 
HI- VOLTAGE INSULATION 

.065 hy @ 2.5A....$ 
15 by @ 70 ma... 
12 by @ 150 ma.. 
30 hy.@ 60 ma... 
.05 by @ 15 amps.. 
.1 by @ 5 amps.. 
4 by @ 600 ma.... 
200 hy @ 10 ma.. 
600 hy @ 1 ma... 
325 hy @ 3 ma... 
3.5/14 hy @ 40/.. 
400 ma swinging 

3.95 
1.17 
3.47 
1.37 
7.97 
6.97 
5.97 
3.47 
3.17 
3.47 
6.75 

1 by @ 800 ma 514.97 
10 hy @ 250 ma 2.47 
10 by @ 200 ma 1.98 
10/20 hy @ 85 ma 1.57 
15 by @ 125 ma 1.47 
15 by @ 100 ma 1.37 
3 by @ 50 ma .27 
30 by dual @ 30 ma 1.47 
3/30 hy @ 250 ma. 3.47 
2 hy @ 175 ma 1.49 
9/60 hy @ 50 /. 6.95 
400 ma swinging 

PHONE DIGBY 9-0347 

RADIO HAM SHACK Inc. 
189 GREENWICH STREET . NEW YORK, N. Y 

February, 1950 

PRICES SUBJECT TO 
CHANGE WITHOUT NOTICE 

All Merchandise Guaranteed 
F.O.B. New York City. Minimum 

Order $5.00 
20% Deposit Required 
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Ao 4¢n! HIGH- FIDELITY 40hohcian 
MASCOAiA/4qutîc hweda told HIT -100 

EXCLUSIVE NEW TWEETER THAT GIVES l ULngihe$etCa 
HFT -100 

with 
mounting 

screen 

HFT -100 
mounted 
within 
cone 

speaker 

IIFT -100 Specifications 

Frequency range ... 900 to 

beyond 15,000 cyclesohms 

Impedance 
Power Handling 8 watts 

Capacity 
Dispersion, horizontal 

and vertical 
90 deg 

Width, less screen 51/4 in. 

Height, less screen 514 in. 

25 /s 
Depth -- 

with NO 
NO 
NO 

NO 
NO 
NO 

MSS 

distortion 
cumbersome horns 
crossover network 

necessary 
additional space required 
narrow dispersion angles 
need for separating 

sound sources 
Wide range reproduction from the lowest response 
of the cone speaker to better than 15,000 cycles is 
obtained by using the HFT -100 Tweeter. 

The tweeter is mounted within the cone speaker 
and connected in series with it. 

No filter network is necessary. The HFT -100 has 
a built -in mechanical filter. 

HFT -100 with attached mounting screen 
for 12" cone speaker $24.50 List Price 

HFT -100 with attached mounting screen 
for 15" cone speaker $26.50 List Price 

Write to factory for Catalog RN 2 

MARK SIMPSON MANUFACTURING CO., Inc. 
32 -28 49th Street, Long Island City 3, N.Y. 

SOUND SYSTEMS and ACCESSORIES 
RAvenswood 8-5810-1-2-3-4 

NEW f RCETCRI 

MUSIC AMPLIFIER 
the undisputed "Best" 
or your money refunded 

Performance limited 
only by your input and 
output components. For 
any magnetic or crystal pickup, radio, 
or microphone. Multiple impedance 
to match any speaker. 

Also available in models 50 PG and 200 PG. 
Write for literature and name of 

your names, jobber. 

EC\S\ON N-`FK.INLoNMS,VK. 

64\-643 M\IWAU\LEE AVENVE / 
Oi\\CAGO 12,. \LL\NO\S 5/\ 

SPECIALISTS IN SOUND.... 

1.20 

BETTER THAN EVER 

the Model 630 -TKT V Kit I 
with Voltage Doubler 1 
and KEYED A.G.C. 

Circuit is the exact duplicate of the 
RCA 630TS, PLUS Voltage Doubler 
and Keyed Automatic Gain Control. 
All components mounted, ready to 
wire over a weekend. 
Complete, less Kinescope 

$ 
l -/ /1 CO 

At your distributor- Write / VUJ 
Dept. RN -2 for literature. 

TECH -MASTER PRODUCTS CO. 
443 -445 Broadway, New York 13, N. Y. 

More leading engineers and tech- 
nicians have built Tech -Master for their 
own use than any other Television Kit. 

Geiger tube, which is contained in the 
probe, a clicking noise can be heard 
in the earphones, which are supplied 
with the instrument. A sharp rise in 
the number of clicks that are heard 
each minute above the normal "back- 
ground," indicates the presence of 
radioactive substances. The tube has 
a low background rate of only about 
ten counts per minute at sea level. 

The probe, which is mounted at the 
end of a flexible 30 -inch cable, is suffi - 
ciently small to permit the explora- 
tion of crevices and small bore holes. 

A copy of the booklet "Prospecting 
for Uranium" published by the U. S. 
Atomic Energy Commission and the 
U. S. Geological Survey is supplied 
with each Model SU -7 ore detector. 

REGULATED D.C. SUPPLY 
Designed for laboratory applica- 

tions, the new Model EA -50A regu- 
lated d.c. power supply, introduced by 
Chatham Electronics Corp. of 475 
Washington Street, Newark 2, New 

Jersey, provides continuously variable 
output voltages from 0 to 500 volts. 

Ripple is less than 10 millivolts. In 
addition, the unit provides 6.3 volts 
non -regulated a.c. output at 10 amps. 
and gives 1 per -cent regulation be- 
tween 30 and 500 volts and 2 per -cent 
regulation between 10 and 30 volts. 

The unit is available in either rack 
or cabinet mounting. 

SILVER CELL BATTERY 
Yardney Electric Corporation of 105 

Chambers Street, New York 7, New 
York has developed and tested a new 
silver cell storage battery which is 
said to open new horizons to engi- 
neers working in the field of battery - 
powered electrical equipment. 

The new "Silvercel" battery is only 
1/3 to 1 the weight of common bat- 

teries now in use. In bulk, the volume 
of the battery is only 1/2 to 1/3 that 
required of other batteries. The am- 
pere -hour efficiency of the "Silvercel" 
is said to approach 100 per -cent and 
the energy efficiency is 85 per -cent. 

The unit is said to exhibit great re- 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


* 4 -HOUR MAIL -ORDER SERVICE. WE SHIP ANYWHERE. 
20% DEPOSIT MUST ACCOMPANY ALL ORDERS, BALANCE C.O.D. 

OFFENBACH & REIMUS CO. 
372 ELLIS ST. SAN FRANCISCO, CALIF. 'PHONE -ORdway 3 -8551 

sistance to mechanical shock since 
there are no plates or separators to be 
damaged, and shock resistance is lim- 
ited only by the strength of the case, 
which can be selected to meet any of 
a variety of requirements. 

Now available are five types of "Sil- 
vercel" batteries ranging from 0.5 to 
40 ampere -hour capacity. Several 
other large capacity batteries are now 
in the development stage. 

NEW TRIPLETT V.O.M. 
A new laboratory -type volt- ohm -mil- 

liammeter, the Model 630 -A, has re- 
cently been added to the line of test 

instruments manufactured by The 
Triplett Electrical Instrument Co. of 
Bluffton, Ohio. 

Featuring mirrored, hand -drawn 
scales and greater accuracy made pos- 
sible through the use of special 1/2% 
resistors, the new v.o.m. has six d.c. 
voltage ranges from 0 to 6000 at 
20,000 ohms per volt, six a.c. voltage 
ranges from 0 to 6000 at 5000 ohms 
per volt, five d.c. current ranges, deci- 
bels, output, and resistance ranges 
from 0 to 100 megohms. 

The instrument is housed in a 
molded base integral with the switch. 
It provides direct connections without 
cabling. One switch permits the selec- 
tion of both circuit and range. There 
is a precalibrated rectifier unit. 

30 

Engineer makes final tests atop world's 
largest heavy -duty low -band television an- 
tenna installed by station KRLD -TV, Dallas. 
Built by General Electric at Syracuse, the 
antenna weighs 10,000 pounds and is 99 
feet long. It is designed for 50- pound -per- 
square -foot wind loading, corresponding 
to a wind velocity of 150 miles per hour. 

February, 1950 

NOW ... IN KIT FORM! 
NARROW -BAND, PHASE OR 

FREQUENCY MODULATION UNITS 
Here's an opportunity to obtain an NFM unit that 
will insure excellent performance at a price very 
substantially less than ready -built units. Has three 
tubes including voltage regulator permitting opera- 
tion from existing power supply. Ample gain for use 
with crystal mike. Adjustable swing control . . 

FM unit provides more than sufficient swing for 80, 
20. 10 meters and connects to grid or cathode of 
master oscillator. Phase unit does not affect oscil- 
lator calibration since it connects to plate of first 
buffer. Excellent for 20, 10 meters or higher. These 
are carefully engineered units, proven by months of 
on- the -air performance. 
Tubes, fabricated chassis, all necessary parts and 
complete assembly, testing and wiring instructions. 
A sure -fire setup! 
FM -3R Frequency modulated kit only $8.45 
PM -3R Phase modulated kit only $8.45 

THREE NEW NOISE -LIMITER 
AND "CLIPPER" KITS 

At long -last, a completely adjustable noise limiter 
suitable for use on the earphone connection on 
BC -274N and 'other surplus receivers. (BC -453, 
BC -454, BC -455, BC -342, BC -348, BC -312.) Posi- 
tive and negative peak limiting, continuously adjust- 
able from strong signal levels to near cutoff. Highly 
effective, double -diode circuit -B plus and filament 
taken from receiver -particularly effective on CW- 
can maintain all signals to a common level. Kit is 
complete -tube, all parts, complete assembly, test- 
ing and wiring instructions. Simple! Highly effec- 
tive! 
NL -6R for 6V fil complete $4.20 
NL -24R for 24V fil complete $4.58 

"CLIPPER" KIT 
Same as above except high impedance for inter - 
stage use in speech amplifiers. Clipping level fully ad- 
justable to permit higher average percentage without 
overmodulation. 
SP -6R (6V fil.) complete $4.20 

Power Supply for Any 274 -N Receiver 
Here it is -at last! Just plug it into 
the rear of your 2774 -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- 

ceiver also Included. ONLY $7.95. TUNING 
KNOB for 274 -N Receiver, 59e ea. 

CONDENSER TESTER 
One of our best sellers! Useful, 

versatile laboratory item, in kit 
form. Simple, and easy to build in 
less than an hour. Checks con- 
denser leakage and continuity up 
to 8 megs. Will test any paper, 
electrolytic, mica or oil capacitor 
from 50 mmf. to 50 mfd. Self - 
contained power supply and neon bulb indicator 
with socket and bezel. Drilled metal cabinet. Com- 
plete instructions and diagrams included with each 
kit. Only $4.85. 

HEAVY -DUTY 
FILTER CHOKE 

A hermetically sealed unit, conserva- 
tively rated at 10 henries @ 200 ma. 
Has hum -bucking tap. Steel cases - 
ONLY $1.98 each. 

HOT SPECIAL ON OIL CAPACITORS 
8 mfd., 1000V, oil-filled. Made by 
Aerovox. Rect. case grey finish, com- 
plete with mounting brackets. 

$1.95 ea. ; 5 for $8.95 
4 mfd., 600V, oil -filled. Round case. 
upright single -hole mounting. With 
mtg. hardware 95c ea.; 5 for $3.75 

IU 

LOOK! NO HANDS! 
This mike leaves both hands free for 
mobile QS0's. Fastens to operator 
by simple snap strap. Western 
Electric button assures best quality 
obtainable from any carbon mike. 

-?/- Adjustable. Double action sw, op- 
, crates push -to -talk or holds on. 

BRAND NEW only $1.75 ea. POST - 
, \ 1/ %PAID in U.S.A. and CANADA. 

CHECK THESE C -R TUBE VALUES! 
3CP1. 3" C41 tube. Green, med. persist. 

screen $2.95 
3DP1A. 3" C -R tube. Green, med. persist. 

screen, 14 pin base for oscilloscope use. 
A real buy at only 2.50 ea. 

3FP1. 3" C -R tube. Green, med. persist 2.95 ea. 
5MP1. 5" C -R tube. Green, med. persist 2.50 ea. 
5NP1. 5" C -R tube. Green. med. persist. 

screen 2.50 ea. 

YOUR FONE -PATCH 
PROBLEM IS 

SOLVED! 
A special purchase of the 
highly desirable RM -53. 
Signal Corps phone -patch 
units. Expressly designed 
for this purpose, this unit 
provides the necessary 
means for connecting the transmitter and receiver 
into the telephone lines. These are brand new and 
the offering price is exceptionally low for such a 
fine unit. Art fast ... they're hard to obtain! 
Only $3.95 ea. 

HI -LEVEL NEGATIVE PEAK CLIPPER! 
836 RECTIFIER TUBES 

Use an 836 high -vacuum, high- voltage renifler tube. 
Ideal for "clippers " -no "hash" troubles. Same 
tubes also used to replace 866's in normal, high - 
voltage rectifier applications. 
Rock -bottom price on a really 'hot" tube 2 for $1.10 
High -voltage Filament Transformer for "Clipper' 
or Rectifier applications. 
Pri. 110V, 60cy. AC. Sec. 2.5V @ 10A. 10.000V 
insulation $2.76 ea. 

RCA 8012 VHF TRIODE 
TANTALUM plate and grid! 35 
watts output, 40 watts plate digs. 
Use as ose, or amp. at full ratings 
up to 500 mcl C.T., 6.3V filament 
reduces fil. lead inductance. ALL 
BRAND NEW! Normally sells for 
$14.50. large quantity purchase per- 
mits our extremely low prices of $1.50 
each. 4 for $5.00. 

PROTECT COSTLY TUBES AND EQUIP- 
MENT AGAINST OVERLOAD! 
Here's a buy on a fast- acting, re- 
set -type circuit breaker. Designed 
to trip at 220 ma; cinch to shunt 
for higher currents. Excellent con- 
struction -panel or deck mount - 
use also as combo on -off sw. and 
bkr. Priced low because of quan- 
tity purchase 89e ea. 

= SCOOP! 
6L6 METAL ..90c ea. $3 40 

Four. for 

6L6 GLASS.. 79c ea. Four for 
$3.00 

BRAND NEW ... STANDARD BRANDS 

HANDSET HANGER 
Accommodate all makes and models, 
(Kellogg, W -E, American etc.) Beau- 
tiful, cast aluminum shell finished in 
rich black wrinkle. Felt facing pro- 
tects handset. Provision to fasten 
directly to desk or to telephone 
equipment. An extremely useful, 

_ well -made item $1.95 ea. 
tI TS -10 Sound Powered Handsets 

Brand New! S 1 6.95 per pair 
RM -29A TELEPHONE: Brand New....$ 1 2.95 ea. 
EE -89A TELEPHONE REPEATER: 
New $9.95 ea. 

FL -8 FILTERS AND "FL -8 FILTER 
FACTS" BOOKLET 

A sure bet for better reception, an FL -8. The 
low -down on the filter is given in "Filter Facts" 
booklet. See past issues RADIO NEWS for 
more complete dope on this fine duo. 
FL -8 Filter and booklet -combo offer....$2.96 
Booklet only. (Postpaid in U. S.) .50 

INCREASED RECEIVER 
OUTPUT TO HEADPHONES! 
Ilse these matching transformers to ob- 
tain big increase in output when using 
hi -imp. phones with the average re- 
ceiver. (300 -600 ohms.) Use also with 
FL -8 filters for greatly improved results. 

Hermetically sealed, plated brass case, good LF re- 
sponse. Imp, ratio approx. 10:1. 
An excellent value at - 95c ea. 
Special hi -ratio for 75A receivers - ea. 

BC -221 FREQUENCY METERS 
Two models available. Metal case, used in good 
condition. With original crystal and calibration 
charts $90.00 ea. 
BC -221 AJ. Brand new -with modulation. Orig- 
Jnal crystal and calibration charts $125.00 ea. 

POWER SUPPLY KIT FOR BC -221 
Contains all parts needed for BC -221 power supply 
including chassis and diagram only $5.85 

SPECIAL PURCHASE -BC -624 RECEIVER 
A few of these well- known.UHF receivers from the 
SCR -522. Complete with tubes. Good electrical 
and mechanical conditioñ $14.95 èá. 

121 

www.americanradiohistory.com

www.americanradiohistory.com


WHY PAY MORE! 
Save on Surplus Buys 

This is the New ALVARADIO! We've re- 
organized and are better than ever able to 
serve you and give you bigger and better 
surplus values. Look to ALVARADIO! NOTE 
NEW ADDRESS. 

I 

SCR -522 WITH RA -62C 
Save $27.40 on Complete Unit 

Everyone Is clamoring for this unit. Consists of the following units: Transmitter /Receiver with plugs, 
18 tubes, voice modulated, output 8 -9 watts. PE -94 Dynamotor with voltage regulator and filter system and plugs; 24 VDC i 12 amps inputs, 
300 VDC p .26 amps, minus 150 VDC p .01 amps, 
14.4 VDC (a} 5 amps. RA-62C AC Rectifier Power 
Supply with input selector switch for AC input voltages of 115 to 250, output supplies transmit- ter /receiver voltage; size 17 x 11" x 11 ". 

BUYINGT COMPLETE UNIT. .. $2 1 9.95 
SEPARATE PARTS PRICE LIST: 
SCR -522 Xmitter /Rcvr $49.95 
PE-94 Dynamotor 5.95 
RA-62C Pwr. Supply 189.95 
SCR -522 Antenna ... 1.50 

$247.35 

BC -929 INDICATOR SCOPE 
Wonderful deal for cheap test scope. Contains 
8 tubes: 1 -3BP1, 2 -6SN7, 2-6116, 1 -6G6. 
1 -2X2 and 6X5. Full instructions for use with 
light bulb. $ 1 4.95 Excellent condition 

APS -13 TRANSCEIVER 
While They Last -At This Low Price 

Tail -end Charlie -kept the Japs off our tail. Now 
yours at a fraction of original govt. cost. 5 stages 
of 30 Mes. IF (6AG5), 2 stages of video amp. 
(6AG5) which feed into 2 -D21 for relay warning. 
56J6 in transmitter- receiver. Just the thing for 
citizens band, 420 me ham band, or TV, or use 
for short range radar detection. Wonderful pos- 
sibility for marine and small aircraft radar. Tubes 
alone are worth almost as much as our complete 
price to you. Good condition. 
ONLY $9.95 

BC -906 FREQUENCY METER 
A real laboratory instrument at a fraction of 
original cost. Can be modified for many other uses. 
Absorption -type. Range 150 -225 MC. Power 
requirements: 2 batteries, 1.5V and 45V. Uses 
precision friction -type vernier dial for frequency 
variation. Black wrinkle -finish metal cabinet with 
door. Complete with tubes and fee- $, 9.95 quency charts! NEW 

APN -1 ALTIMETER TRANSCEIVER 
Here's a real buy! 418 -462 MC FM. Can be 
modified for citizens band use. You get $6.95 
14 tubes and a dynamotor for only 

COMMAND RECEIVERS 
Used, Good Condition 

Complete with Tubes 
BC-450 190 -550 KC (Q -ser) $12.95 
BC-454 3 -6 MC (75 M Rcvr.) . 5.85 
BC -455 6 -9.1 MC (40 M Rove.) 6.95 

Hottest Value on the Market 
COMMAND XMITTERS -ARC -5 & ATA 

Complete with Tubes & Xtals 
BC-459 7 -9.1 Mcs. (Excell. cond.) $12.95 
BC- 457 4-5.3 Mes. (Excell. cond.) 3.95 
BC -458 5.3 -7 Mcs. (Excell. cond.) 3.95 

BC -221 FREQUENCY METER 
Don't pass this up! They're all reconditioned and guaranteed in perfect operating condition. Crystal - 
calibrated in all ranges: 125 -250 KC and 2000 -4000 
KC. These frequency meters are just the thing for 
use as signal generators and VFO. Remember, 
they've been electrically and physically inspected. 
Just 150 left -so hurry and order yours today - 
now! Complete with tubes, crystal 
and calibration book 69.50 
DELCO -REMY MARINE GENERATORS. Mod- 
el 110646. 12V 50 amp. Brand new $17.95 
BC -1206 RCVR. Beacon Rcvr. 200 to 400 KC. 
28V plate and filament. Easily converted to broad- 
cast band by adjusting of slug and tuned coils. 
A cheap Q -5er Each $5.95 

ORDER DIRECT FROM THIS ADI 
Cash with order. 25% deposit on all C.O.D. orders. 
All orders shipped by truck or railroad express 
collect. 
Prices subject to change. All merchandise subject 
to prior sale. 

ALVARADIO SUPPLY CO. 
Dept. A -1, 341 5. Vermont 

Los Angeles 5, California 
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3 -Tube Amplifier 
(Continued from page 57) 

section is a 20,000 ohm resistor and 
the variable reluctance pickup is con- 
nected across this. The upper section 
is a 1 megohm resistor and a crystal 
pickup would be connected across the 
entire input resistance, or across the 
two resistors in series. Both the volt- 
age output and the input resistance 
requirements of a crystal pickup are 
much higher than those of the VR 
type. By using a voltage divider of 
this kind, the shunt resistance across 
the crystal pickup is kept high, yet the 
voltage at the first tube grid is re- 
duced to a value comparable to the 
voltage output of the variable reluc- 
tance cartridge. 

Unless precautions are taken to pre- 
vent it, the amplifier will pick up sig- 
nals from strong nearby broadcast 
stations since it is quite sensitive. A 
100 µµfd. mica condenser is connected 
from the first grid of the 12SL7GT to 
ground to bypass the r.f. and elimi- 
nate this effect. 

The adjustable equalizer is in the 
plate circuit of the first section of the 
12SL7GT. It appears in the photo- 
graph as the short shaft with the 
slotted end, between the two audio 
tubes and the rectifier. The equalizer 
consists of a 250,000 ohm potentiom- 
eter in series with a .01 µfd. paper 
condenser, shunted from the first 
plate of the 12SL7GT to ground. Mov- 
ing the potentiometer arm toward the 
plate end of the resistance will in- 
crease the treble response and moving 
it toward the condenser end will in- 
crease the bass response. The equal- 
izer may be adjusted for any desired 
degree of bass and treble response to 
suit personal preference. Once it is 
set to the preferred position it does 
not need to be changed thereafter. 
The equalizer adjustment affects the 
over -all gain of the amplifier. With 
the equalizer set for maximum treble 
response the gain will be very high 
and the response much too brilliant 
for the VR pickup. However, a crystal 
cartridge may be used with this set- 
ting. When the equalizer is adjusted 

for maximum bass response the ampli- 
fier gain is lowest, but there is still 
enough amplification to drive the 
35L6GT to adequate room output. In 
practice, the equalizer is operated at 
a setting somewhere in the lower half 
of the resistance. 

Although it does not show very well 
in the photograph, the 12SL7GT is 
shock -mounted by running the screws 
which fasten the tube socket to the 
chassis through small rubber grom- 
mets. By means of this simple expe- 
dient, the tube is made floating and 
so insensitive to shock and vibration 
that no trouble has been experienced 
from microphonics in this amplifier 
to date. 

The amplifier gain is controlled by 
a 1 megohm potentiometer in the 
35L6GT grid circuit. This is the long 
shaft extending from the side of the 
amplifier in the photograph. The a.c. 
line "on -off" switch is a part of this 
volume control. 

The value of the condenser across 
the primary of the output transformer 
was determined by experiment and .02 
/dd. was found to give the best audio 
quality. A .002 µfd. paper condenser 
is connected from grid number two of 
the 12SL7GT to ground to further 
smooth out the response of the ampli- 
fier unit. 

Terminal strips of the "tie- point" 
variety are used for input and output 
connections. 

The power supply filter circuit uses 
a small filter choke of the a.c. -d.c. 
type with 20 µfd. of filter capacity on 
either side. This is adequate filtering 
for a low hum level from the 35L6GT. 
Additional filtering for the 12SL7GT 
is provided by 20,000 ohm resistors 
and 20 µfd. electrolytic condensers. A 
10 ohm resistor is used between the 
cathode of the rectifier and the filter 
to limit the peak charging current 
into the first filter condenser. A line 
cord resistor of about 220 ohms in 
value drops the a.c. line voltage for 
the tube heaters. A 220 ohm, 20 watt 
wirewound resistor could be used in- 
stead of the line cord resistor, or even 
the heater of another 35 volt tube 
could be connected in series with the 
heater string to accomplish the same 
purpose. The negative side of the 

Under -chassis view of the three -tube amplifier. Parts placement is not critical. 
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GREATEST BUYS NIAGARA! 
Famous UTAH 

15 and 25 Watt Potentiometers 
Body: 2- 11/16" dia., 
27/32" depth behind panel. 
Bushing: 7/16" dia., a /e" 
long. Shaft: 1/4" dia., 7 /1 6" 
long from bushing. Effective 
rotation 300 degrees. Mounts 
in 7/16" hole. 15 W. "PW" 
type wirewound on bakelite 
strip. 25 W. "SW" type 
wire -wound on asbestos -cov- 
ered steel strip, for greater 
heat dissipation. PW type 
has 3 terminals, no off posi- 
tion. SW type has 2 term- 
inals with off position. 

15W Resistance 25W Resistance 
Stock No. In Ohms Stock No. In Ohms 
PW -100 100 SW -I I 

PW -150 150 SW -2 2 

PW -200 ...... 200 SW -3 3 

PW- 250 250 SW -6 6 
SW-10 10 

PW -300 300 SW -15 15 
PW -400 400 SW -20 20 
PW -500 500 SW -30 30 

PW -800 800 SW -40 40 
SW-50 50 

PW -IM 1000 SW -60 60 
PW -2M 2000 SW -75 75 
PW -3M 3000 SW -100 100 
PW -5M 5000 

SW -250 200 PW -7500 7500 SW -250 250 
PW -IOM 10,000 SW -300 300 
PW -20M 20.000 SW -400 400 
PW -50M 50,000 SW -500 500 

Stock No. PW -I5 watt. ALL SIZES . - 39c List $1.50. SPECIAL 
Stock No. SW -25 watt. ALL SIZES . . 49c List $1.75. SPECIAL 

TERRIFIC PRICE SLASH! 
BRAND NEW TUBES 

TRANSMITTING RECEIVING 
IH5GT $ .50 
3A4 .27 
3B7 .29 
306 .29 
6C4 .20 
6AR5 .54 
6D6 .42 
6K7GT .43 
6SH7 .27 
6SS7 .53 
7C4 .28 
I2A6 .15 
12H6 .22 
I2K7GT .49 
12SH7 .29 
12S R7 .29 
28137 .29 
35L6GT .49 
5085 .49 
50 L6 GT . .48 

All Quanti les Limited 
For additional Tube values see complete Niagara 
tube listing on page 89 his issue. 

E1148 . S .34 
2C26 .28 
5BPI 1.70 
10Y .28 
211 .28 
803 3.63 
805 3.63 
813 6.90 
815 1.37 
843 .38 
954 .18 
955 .18 
957 . .18 
958A .18 
1619 .18 

'1625 .18 
1626 .18 
7193 .47 
9004 .18 
9006 .18 

HEART OF THE 
BC -221 

FREQ. METER 

This VFO Sub - 
Assembly, used 

in BC -221 Freq. 
Meter, is ideally 

suited for home con- 
struction of: 

1- Amateur V.F.O. 
2 -Freq. Mtr. Foundation 
3- Portable Transmitter 4- Replacement for BC -221 

Unit contains two temperature and moisture com- 
pensating coils, wafer switch, 3 variable condens- 
ers, carbon resistors, and silver mica condensers. 
FULLY WIRED and mounted on sturdy aluminum 
sub- chassis, ready for installation. Brand new- 
in original packing. 
N -276. Very special $6.95 

MORE BARGAINS 
IN SURPLUS EQUIPMENT 

1 -2 or 3 of each 
Check every line! 

BC610 Plug -in Tuning Units, New - f 3.50 
BC221 Freq. Mtr. WIXTAL & Calib. Book -L.N 75.00 
1,11 Freq. Mtr. w /XTAL, Book. Mod., Exc 90.00 
TBY, Navy 6 & 10 Mtr. Bat. Transceiver 39.95 l 

RME69 RCVR. w /SPKR -VY.GD 69.00 
BC -375 Tuning Units -New -cased 4.95 
BC -375 Tuning Units New -cased 3.95 
GE 25 Watt Phone XMTR Model GF4A Pow. Sup 

Exc. 29.95 
ATD 50 Watt XMTR New 49.95 
JQ Navy 6V. Port. Audio Ampl. w /VIB. Sup. VY. GD 9.95 l 

Gibson Girl Emergency XMTR. New 2.89 
BC614 Speech Amplifier for BC610 L.N 55.00 
W1252 Electronic Wavemeter 22 -30 Mos. Exc 44.95 
BC939 Ant. Tuner for BC610 L.N 59.90 
Nat'l 1 -10A RCVR. w /coils less Pow. Sup. L.N 39.95 
BC S42 Navy Comm. RCVR. Exc 69.95 
McMurdo Silver RCVR. Mod. 801 6 -80 Mtrs. w /tubes 

L.N. 29.95 
Gon -Set 50 -54 Mc. Cony. L.N 24.95 
Beach 80 Meter VFO New 19.95 
Handy 28.5 -29.7 Mc. Cony. New 24.95 
BC -347C Interphone Amplif. L.N 2.95 
Dynamotor SA 5088 Inp. 18V. /Out P. 450V 4.95 
Gl'7 Tuning Units -New -cased 4.95 
GP7 Tuning Units- Used -cased 3.95 
GP7 Tuning Units -Used -no case 2.95 
BC376 H Model XTAL. Test Osc. Exc 14.95 1 

Wilcox CW- 3 -110V Superhet Rcor. New 75.00 
Antenna Rotating Motor- RL -42A Reel Exc 4.95 
W.E. XMTR MOD Comp. w /controls spares -New 225.00 
MN 26C Radio Compass -New 32.00 
MN26C Radio Compass -Used 26.95 
733D Localized Receiver Exc 9.95 
AN -APN -1 Altimeter -L.N 18.95 
APS-13 Receiver -Exc. 12.95 
TG -10 Code Keyer -L.N 14.95 
274N Modulator BC456A w /tubes Exc 2.65 
274N Modulator BC456A Fair less tubes 1.68 
SCR522 Receiver BC624 Exc. less tubes 7.95 
SCR522 XMTR -BC625 Exc. less tubes 11.95 
BC1000A Transceiver. New 300.00 
BC604 FM XMTR Exc 14.95 
BCO03 FM RCVR. Exc. 14.95 
BC045 Transceiver. Contr. Box, Dyn. Instruction book. 

New 17.95 
T -17 I-Iandmike 200 Ohm Imp. Exc .69 
T -24 Handmike -7 Ft. Cord -Noise Filter -Plug -New 1.19 
PE94 24V. DYN. for SCR522- Used -L.N 2.95 
Surplus Radio Cony. Manual Vol. 1 or 2 2.50 
BC610 Tank Coils -New 1.50 
BC654 80 Meter XMTR & RCVR. w /tubes & XTAL 34.95 
Collins 32 RA -7 XMTR VT GD 125.00 
Teleplex Code Machines (Less tapes) Exc 18.95 
ASD Radar Set Complete -New (Price on Request) 
ASD Parabolic Antenna- Rotable- L.N (Price on Request) 
2601A Parabolic Rot. Ant. -L.N (Price on Request) 
11784 APS 15A Electronic Camera (Price on Request) 
Sig. Gen. Ferris No. 16C (Price on Request) 

MEET THE WINNER! 
A¡I I of last month's 
k, _ TALL TALES CONTEST 

J. C. JACKSON of Portland, Oregon 
copped this month's $5 prize with 
this tall tale - 
"One winter in Northern Montana we 
installed a vertical antenna but be- 
cause of very cold weather we ran a 
steam pipe up the center to keep ice 
from breaking the tower down. After 
several hours CQ in vain we dis- 
covered "standing waves" shivering 

around the tower trying to keep warm." 
You may be next month's winner. Send your entry in today. 

* Honest, this is no tall tale. Niagara's 
Prices just can't be beat! 

IMPORTANT NOTICE: Please include 20% deposit with C.O.D. orders, unless rated. Orders re- 
ceived without postage will be shipped railway express collect. Send as your 

inquiries today. We correspond in English, Spanish, French, Italian, Polish, Rumanian, Hebrew, Portuguese, 
etc. Prices subject to change without notice. All stock subject to prior sale. All merchandise F.O.B. New 
York City. Minimum order $2.00. 

February, 1950 

NIAGARA'S 
GOLD -PLATED 

SPECIAL! 
An ultra -high freq. Gold 
Plated Cavity Resona- 
tor with a range of 
234 -258 Mcs! Fully 
wired, including t w o 
955 acorn tubes. De- 
signed by the navy for 
use as a portable modu- 
lated test oscillator. CAN BE USED AS A 

MODULATED SIGNAL GENERATOR. Battery 
compartment is large enough to house speech 
equipment and power supply, making it a de- 
sirable portable UHF Transmitter for Ham use. 
Complete with tuning wrench, tubes, whip an- 
tenna, and circuit diagram on inside cover. 
Black wrinkle e finished cabinet measures 91 /s "x 

a /4 
Buy of a Lifetime' $395 The B 

Cat. No. N -257. SPECIAL 

WAVE TRAPS 
Traps consist of two slug -tuned silver - 
ized coils and two ceramic condensers. 
All mounted on a cadmium plated 
bracket conveniently drilled and ready 
for mounting. May be used to elim- 
inate FM sound bars in TV sets, elim- 
inate amateur interference (shock ex- 
citation) in TV Rcvrs. Match Hi -Lo 
TV antennas, and dozens of other uses too numer- 
ous to mention. They're going fast, so order yours 
today. 
Cat. 
SPECIAL 

N -128. 
3 for $ I r00 

DOES YOUR TV SET DROOP 
FROM INTERFERENCE BLOOP? 

Banish Interference with 
New Niagara Hi -Pass Filter! 

Positive protection against interference from ama- 
teur transmitters, ignition noises, diathermy and 
all other devices generating RF interference. De- 
signed to fit any 300 ohm antenna feeder. Abso- 
lutely no loss in brightness or clarity. Easily as- 
sembled. Complete instructions. FCC findings un- 
der actual test included. $1.95 Per kit 
Anywhere in U.S.. A. plus 15c postage and handling. 

ATTENTION AMATEURS! 
Don't be blamed for TVI. 
FCC tests have proven that Niagara's NEW 
LOW -PASS filter attenu- 
ates all frequencies above 
4031e. Skillfully e n g i- 
neered M- Derived Filter 
for 10, 20, 40, 80 and 
160 meters prevents TVI 

while you're operating. Eliminates all harmonics 
above 30MC at 60DB or better, passes all fre- 
quencies below 30MC. Complete, noticing else to 
buy. FCC report included. Q A 
No. N -279 $4 

Plus 25e shipping charges in U S. 

BARGAINS IN NEW 
METERS 

2" RD. Weston O -2 RF Amps $3.49 
2" RD. Westinghouse O -5 A.C.V 2.40 
2" RD. Westinghouse 0 -9 RF Amps 4.95 
2" RD. G.E. 0 -10 DC Amps 1.96 
3" RD. Asst'd Brands O -4 KV DC 1.96 
2" RD. Asst'd Brands O -1 R.F. Amps 1.96 
4" RD. W. Electric 50 -0 -50 Yos. Pes. Sec. (0 -1 

MA) 2.95 
3" RD. G.E. 0 -30 KVD. V 2.65 
3" RD. -6 to 100 DB. (0 -1 MA Basic -illum) 3.95 

WRITE FOR NEW CATALOG "N" 
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GC 
CERAMIC 

CARTRIDGE 

Three Good Reasons Why Astatic 
HOLDS ITS POSITION AS THE 

NATION'S LEADING MANUFACTURER OF 

PHONOGRAPH PICKUP CARTRIDGES 

CQ 
CRYSTAL 

CARTRIDGE 

LQD 
DOUBLE- NEEDLE 

CRYSTAL 
CARTRIDGE 

The first Ceramic Cartridge with replaceable needle. Takes 
the special new Astatic "Type G" needle - with either one or 
three -mil tip radius, precious metal or sapphire - which slips 
from its rubber chuck with a quarter turn sideways. Resist- 
ance to high temperatures and humidity is not the only 
additional advantage of this cartridge. Output has been 
increased over that of any ceramic cartridge available. Its 
light weight and low minimum needle pressure make it ideal 
for a great variety of modern applications. 

An entirely new Astatic design, featuring miniature size 
and five -gram weight. Model CQ -J fits standard 1/2" mounting 
and RCA 45 RPM record changers. Model CQ -1J fits RMA No. 2 
Specifications for top mounting .453" mounting centers. Needle 
pressure five grams. Output 0.7 volts at 1,000 c.p.s. Employs 
one -mil tip radius, Q -33 needle. Cast aluminum housing. 

The LQD Cartridge - for 45, 33 -1/3 and 78 RPM Records - 
is outstanding for excellence of frequency response, particu- 
larly at low frequencies, among all turnover types. A gentle 
pry with penknife removes ONE needle for replacement . . . 
without disturbing the other needle, without removing cartridge 
from tone arm. Gentle pressure snaps new needle into place. 
Model LQD -1, with needle guards, illustrated. Available 
without. Stamped aluminum housing. 

Asiatic Crystal Devices manufactured 
under Brush Development Co. patents 

INSTRUMENTS 

et 1950 
WIDER RANGES 

MORE ACCURACY 

GREATER 

CONVENIENCE 

LOWER PRICES 

NEW 

MODEL 431A MULTITESTER 

AC AND DC VOLTS 

0 -15 / 30 / 150 / 300/1500 / 3000 

DC CURRENT 

0 -1 /5 /150 Mil;. 0 -7+h Amps. 

Ohms Full Scale: 0- 10,000 /100,000 /1 Meg. 

Ohms Center Scale: 0 -60 / 600 / 6,000 

Drawn Aluminum Case: 61/Cx 31/4"x 2V," 

PRICE ONLY s166O 
See the new Chicago Instruments at your 
Jobber or write today for circular. 

CHICAGO INDUSTRIAL INSTRUMENT CO. 

536 W. Elm Street, Chicago IO, Illinois 
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Bargains in 
SURPLUS 
BC -1068 RECEIVER 

110V 60 cycle power supply, 5 stages 
I.F., 2 stages R.F., 2 stages audio ampli- 
fier, separately tuned converter and os- 
cillator, tuning indicator. Frequency 
range; 150 -210 Mcs. Makes good 2 meter 
or FM broadcast receiver. With 14 tubes, 
instructions and schematic, $1 
in excellent condition 

Assorted D.C. Relays 
6v., 12v., 24v., 48v. 

All New, 10 for $2.95 

TUBES 
3FP7 - $1.25 
5BPI. 1.25 
5BP4 1.59 
5CP1 1.95 
5FP7 1.25 

G.E. TRANSFORMERS 
110 V. 60 Cy. AC 

850V CT, 6.3V @ 5A, 6.3V 
@ 3A, 5V @ 3A. Cone rated servatively 

m 
148 

Mil, tested @ 250 I and will handle more. $2.95 A Steal at 

G. E. 12 
HENRY 
CHOKE 

Made as corn. 

pan on to 

onl; sí.95 
F.O.B. Oakland. 25% cash with order. Bal. C.O.D. 

EMMONS RADIO SUPPLY 
405 -10th St. Oakland. Calif. 

Phone TWinoaks 3 -9103 

power supply is not connected to the 
chassis, except through a .03 ftfd. con- 
denser. 

The amplifier, a pickup arm and a 
dual -speed turntable and motor are 
mounted in a carrying case of the 
"suitcase" type. A five inch PM loud- 
speaker is used, which is somewhat 
small for best bass response. Exter- 
nal speaker terminals are provided 
and when the amplifier is connected 
to a ten- or twelve -inch speaker, the 
bass response is improved and it will 
be found that the equalizer can be set 
farther toward the treble end. Despite 
the small speaker, however, the re- 
sponse on playback of this unit is ex- 
cellent and the amplifier has proved 
itself to be just what was desired. 

Phono Pickup 
(Continued from page 41) 

on both sides of the beam. A differen- 
tial or push -pull type of circuit has 
been devised in this coating. The ter- 
minals of the circuit are flat silver 
areas which make contact with simi- 
lar areas in the cartridge.') A single 
screw in the cartridge may be loos- 
ened, and a new element, carrying a 
new stylus, may be easily put in place. 
(Fig. 2B) 

This pickup is a linear amplitude 
type of strain sensitive transducer. It 
is a voltage modulator but not a volt- 
age or current generator. Its total 
resistance is approximately 250,000 
ohms, which does not change with 
audio frequency. This resistance is 
higher than that of earlier models. A 
polarizing voltage of about 45 volts 
d.c. is applied to the pickup element. 
This voltage is modulated by the re- 
sistance changes in the strain sensitive 
coating. The a.c. modulation voltage 
is taken off at the midpoint of the re- 
sistance. Although the bending strains 
on the sides of the pickup change the 
resistances, the total resistance does 
not change. The resistance changes in 
the two sides are equal and of opposite 
phase. One increases as the other de- 
creases for each half of the stylus 
motion past its midpoint. Thus the 
voltages at the two ends of the resist- 
ance of the pickup remain the same, 
but the voltage at the mid- or single - 
takeoff point varies following the re- 
sistance changes in the coating. 

A special preamplifier supplying the 
necessary polarizing voltage and hav- 
ing a unique tone control, incorporated 
in the preamplifier, provides wide and 
complete compensation for any type 
of record. It should be noted that 
all compensation is accomplished by 
means of degenerative feedback, not 
merely attenuating RC networks. 
(Fig. 3) 

Two types of preamplifiers, both 
with or without an integral power 
supply, have been developed. One type 

i For additional description of this pickup re- 
fer to "Phonograph Pickup Using Strain Gage," 
by Germehausen and John, in Electronic Indus- 
tries, November. 1946. 
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incorporates a one or a two stage gain 
circuit, made optional by means of a 
switch. The single 6SJ7 stage has a 
gain of 45 db. The second 6J5 stage 
makes a total gain of 70 db. possible. 

The output voltage of the single 
stage preamplifier is .25 volt r.m.s. 
when using a Clarkstan 102 M sweep 
frequency L.P. record at 33 r.p.m. 
With the use of the Clarkstan 1000 A 
sweep frequency record at 78 r.p.m. 
the output is .32 volt r.m.s. When the 
two stages are used the voltage out- 
put values are 3.2 and 3.7. These 
records were used because of their 
convenience and the fact that their 
over -all level is about the same as 
that of many records just above the 
turnover point. The output voltages 
may be regulated by means of a vol- 
ume control in the circuit. The tone 
control is not affected by the choice of 
one or two stages. 

The other type of preamplifier offers 
a single 6SJ7 stage with a gain of 
45 db., and output voltages, obtained 
as described above, of .22 and .21. By 
throwing a switch, the circuit adds a 
6J5 cathode follower stage. The cir- 
cuit with the cathode follower output 
has a gain of 42 db. with correspond- 
ing output voltages of .21 and .205. 
The tone control is completely flexible 
with either circuit. This second type 
of preamplifier, because of its lower 
output voltages, could be used only 
with a high gain amplifier. 

The values of voltage and gain 
given are for the frequency charac- 
teristics described earlier in this arti- 
cle. The voltages are increased if a 
frequency pattern with more bass is 
used. In all cases the amount of extra 
low bass lift is controllable with the 
tone control knob. None of the pre- 
amplifier arrangements show any evi- 
dence of distortion when tested with 
a Hewlett Packard 200 BR oscillator 
and a DuMont type 208 B oscilloscope. 
This pickup and preamplifier combi- 
nation is outstanding for its extended 
range, high fidelity and the natural 
quality of the music it helps to repro- 
duce. The linear amplitude type of 
energy transformation in the pickup 
plus the level of its output allows 
complete tone control, with no intro- 
duction of distortion for any amount 
of tone correction. The combination 
of compensation by means of degen- 
erative feedback, and the fact that 
the pickup is a modulator, not a gen- 
erator of energy, appears to be a 
natural. No evidence of hangover 
effect, so common to . crystal pickups 
and which contributes to blurring of 
the tones, is present. The music is as 
clean as the recording in the record. 
Microgroove and 45 r.p.m. records can 
be played with no fuzziness. All the 
quality that has been engineered into 
them shows up with crystal clarity and 
beauty. 

The listening tests used in the de- 
velopment of this pickup were made 
using an H. H. Scott Type 210 A am- 
plifier and an Altec Lansing Type 604 
B speaker. 
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STOP LOOKING! HERE'S YOUR TV! 
BEST CUSTOM QUALITY- 
LOWEST POSSIBLE PRICES 

ñ8E 

41 

i 
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121/2"- $169.50 - 16 "- $189.50 
(Plus $1.28 Audio Excise Tax) 

COMPLETE CUSTOM CHASSIS, FACTORY 
BUILT, FACTORY ALIGNED! READY FOR ANY 
INSTALLATION! COMPLETE IN EVERY-RESPECT. 

INCLUDING CR TUBE! 
Even if you are t a TV pert, cast aside all doubts 
and worries and don't hesitate to buy, or to sell these 
sets to your service customers, because we furnish 
complete installation, adjustment, alignment procedure, 
schematic, and cabinet shop -drawings showing all di- 
mensions. Latest, best design. Everything you ever 
expected in the best custom- quality TV set at prices 
which really set you up in business. 90 day war- 
ranty on all parts and tubes including CR tube, 
add $5.00 for a full year warranty. Includes 12" a 
PM speaker with extra heavy Alnico slug, beautiful 
engraved lucite knobs, knob felts, chassis bolts and 
washers, Clarifier Lever, and bronze hole plug for 
front -panel local -oscillator trimming. We can also sup- 
ply a choice of cabinets from the lowest priced to the 
fine st solid-wood l d furniture quality. Writ for rc cabinet 
Prices. prices. 

The outstanding front end is the "Standard" 12- 
turret rotor which provides highest gain and maximum 
image rejection. Individual interchangeable inductors 
easily replaced if FCC hnges allocations. This is the 
highest- priced front en d on the market,_ but it is furn- 
ished here because nothing is spared to make this set 
tops. Newly introduced Radar techniques provide auto - 

tic blanking circuit, no isible return trace regard- 
less of brightness or contrast setting. Wide band 
high -Q IF amp. xtal video detector give higher defini- 
tion and lower noise. Sharp, bright, full focus pic- 
tures. Intercarrier sound system using precision wound 
perfectly balanced ratio detector keeps 

operation sound always perfectly synchronized, 
simple. Just three knobs: Channel selector, Contrast, 
Volume and on-off. AFC stabilization in horizontal 
amplifier kills drift, maintains clear, steady, undis- 
torted picture. Automatic Gain Control holds contrast 
uniform despite signal fading or fluttering. Unique 
vertical hold circuit- (combination multi- vibrator and 
Franklin scillator) limtnates rolling and jumping of 
picture. Exclusive "Picture Clarifier" is vernier 
on RF os acts like band spread in good communica- 
tion receivers. Exclusive interlace 

vertical 
s n) control 

permits exact adjustment for perfect vertical O. -sta- 
bility. Note neatness in layout and wiring. Every- 
thing easy to get at. We don't see how anyone c 
pass up this set! 

CLOSE OUT BARGAINS! 
FIRST COME. FIRST SERVED! 

'MBE TRANSCEIVER. Mfg. by Collins, 60 to 80 
built in spkr, all cables and accessory box. With sche- 
matic. LIKE NEW $39.95 

115 V 60 BC-639: 
power t and connect n cord. LI KE ANEW . $225.ÓO 
Samer as Above, less pwrg sup. & cords......$200.00 
BC -638: Freq. meter, 100 -156 mc w /built -in 115 V. 
60 cy. power supply.... 

. 
........ .......$175.00 

COMBINATION R-45 /ARR -7, R -44 /ARR -5 custom built 
coy- pra er 

fromp1550 ke. to7145 mc. AM 
1v fre 

(on high 
bands). With schematics. LIKE NEW r 5175.00 

R-1 /ARR-1 HOMING Receiver- Convert your present 
receiver to high -freq. See Jan. '49 Radio News for 
partial conversion to 10, 6. and 2 meters. Beautiful, 
compact, easy to convert. New, complete with 4 acorn 
tubes- ONLY $6.95 
MODULATOR BC -456. Used, less tubes and top cover, 
absolutely no 

ro 
sio , clean and dry. 

EXTRA SPECIAL 89c 

AN RF & AF SIGNAL TRACER FOR 79c! 
BZ -5, a mike that sings! Tiny dual vibrator, 
only 2i/ " x 21 /q" x 2 ", reeds work in damped pools 
of carbon granules. 4 to 8 V-DC in, 2 V AC out, at 
beautiful 

t acingO undamentaltfor AF, 
to 40 

tubeless 
tone oscillator for code practice set orrfors MCW. NEW, 
With schematic and instruction sheet, 

ATTENTION MOBILE MEN! 
BC -604 10- channel push- button 35 W ,FM Xmtr. 20- 
27.9 mc. Good used, less xtals and dynamotor..$9.95 
BC -924 4 Chan. 35 W FM x, tr. 270 -38.9 MC, good 
used, with 12 V dynamotor. Latest model $19.95 

Less dynamotor 14.95 

MOBILE POWER -SUPPLY UNIT 
PE -237 Heavy Duty vibrator type to meet every mobile 
power need. Input 6, 1'2`or 24 VDC at flip of switch. 
Outputs: 525V 9-5 ma (some nameplates ad 60 ma, 
same components; so the "95 ma' is grossly under- 
rated); 105v 42 ma; 6.5v 2 amp.; 6v 500 ma; 1.3v 
450 ma. Complete With tubes, pare tubes, Vibrators, 
and spare vibrators. Case shock mtd. and waterproof. 

14.95 
Same, 
BRAND NEW 

packed but appear to be new, screwed to 
wooden vboards used in export packing $10.95 

SPEAKER SPECIALS! 
6" Hvy Duty PM, General Electric $1.89 
Outdoor Waterproof Navy Bulkhead spkr. Used $9.95 

LOOK WHAT $2.65 WILL BUY! 
6 V. DYNAMOTOR. Very low battery drain. Multiple 
windings! 250v. DC @ 100 ma to 350v DC @ 50 
ma. Second winding gives 190v DC @ 70 m 

a 
No 

brushes to add or shift around! No mechanical work! 
Complete dope heet furnished, connections, etc. 
BRAND SPANKING NEW! ONLY $2.65 

GIVE -AWAY PRICES ON C -R TUBES! 
All Brand New in Original Packing 

SGP1 /5BP1 XXX Standard Test Scope $1.19 
5BP4 Same but white screen. Use for remote 

TV viewer ......... ... .... $1.89 
SCP1 High intensity test scope, extra accelerat- 

ing anode $1.89 
COMMAND UNIT SPECIALS 

Transmitters 
274N Type: 2.1 -3mc (Marine) Repacks, like 

new $12.95 
T-18 /ARC-5: 2.1 -3mc (Marine) Repacks, like 

new $14.95 
T -19 /ARC -5: 3 -4mc (80 mtrs) Repacks, like 

new $14.95 
BC -457: 4- 5.3mc. Like new $ 4.95 
BC -458: 5.3 -7mc. Excellent used $ 5.95 

As is Condition .............. ....... $ 2.95 
BC -459: 7 -9.1mo (40 mtrs) Repacks, like new.$ 9.95 

Fair used, less xtal $, 5.95 
As is Condition.. ... .. . .... $ 4.95 

T -22 /ARC -5: 7 -9.1mc (40 mtrs) Repacks, like 
new $ 9.95 

ACCESSORIES 
BC -442: Antenna Relay Unit, with 50 m £d. 5 

KV Vacuum condenser and RF meter. NEW.. $3.95 
FT -229: Shock mount for BC -442, used 39c 
FT -220: 3 receiver rack, used $1.50 
FT -221: Shock mount for above, used 69c 
FT -226: 2 Transmitter rack, $2.19 
ARC -5 or FT -226, 2 xmtr rack, used. 51.50 
FT -227: Shock mount for above, used 690 
DM -32: Dynamotor, BRAND NEW 51.95 
MC -215: Flexible drive shaft, for receivers $2.45 
EE -99 Telephone Repeater. For amplifier or telephony. 
Two audio amplifiers in one neat case, adjustable gain, 
adjustable equalization with 1000 cy. gain indepen- 
ent of equalizer setting. 

A Steal at ONLY, $7.95 
COIL KIT: 125 all new coils! Contains IF cans, tun- 
ers, chokes. less than 2c per unit. 

A real treasure chest for $2.19 
ULTRASONIC! 

DZ -2 Navy Airborne Receiver for Ultrasonics, Range 
and Broadcast Band. Superhet, tunes 15 ke. through 
1750 Ice. Rewire the 6 v. tubes and apply standard 
recr. power supply $19.95 
Scott Hi -Fi Output Transformer- Essentially flat 20- 
20,000 cy., 25 w., hermetically sealed. Impedance 
5000 ohms pri., two CT secondaries 600 and 60 ohms, 
thus providing 150 and 15 ohm secondaries lso, 
NEW $1.89 
HERE'S YOUR 500 OHM LINE TRANSFORMER! 
Secondary 8 -10 ohms, tested at 10 watt; -3 DB at 15 
ire, essentially flat 40- 12,500 cycles. 
NEW! ONLY $1.49 

ATTENTION MARINE RADIOMEN!!! 
(1) G.L. "MARINER" RECVR., specify 12 or 24 V DC, 
BFO ON -OFF, AVC -MVC, Long wave, Broadcast, Marine. 
Short wave. A beautiful co ersion of a doggone good 

. Navy surplus re , entirely new front panel, vernier 
on- the -nose resetting tuner, all controls on front panel, 
no plugs needed, ready to go 549,50 
(2) DU -1 Manual Direction Finder, specify 12 or 24 V. 
Converted for marine band, still retains half of Broad- 
cast Band and all the lighthouse and beacon band. 2- 
tube pre -amplifier. No 180° ambiguity, true bearing 
immediately. Goes ahead of G.L. "Mariner" im or any 
other receiver...... , 

unconverted 
......Excellent Used $27.50 

new, ncoNSMIed 27.w. 
With 

B used 3 TRANSMITTER. 15 watts, brand new. 
miri esfr 12 dynamotor eci yf connecting cable, 4 

(4) 
freq. talc mike. OR 

100 
.$89.50 

two out- 
puts, 

DYNAMOTOR FOR 
for 

n!., DM-42, 
515 

5wo o 
260 a. 

NEW 
V @ 215. ma. for final, and 515 V. @ 

PE-SS 
NEW .... $9.95 

400 
DYNAMOTOR. V) for BC -22.. 500 V @ 

ma CTIEXCELLENT USED h 
long, 

PE -95 
(6) CONNECTING CORD with plugs, 30' long, PE.50 
to 1.50 
(7)BTCS -7 XMTR. DYNAMOTOR, 12 V, output 440 V 

200 ma.. 
DYNAMOTOR, 

NEW $5.00 
ma., 

DM-35 DYNAMOTOR, V, output 625 V 5 200 
a., EXCELLENT 

DYNAMOTOR 100W. /ART-13, 
$9.95 

24 V DYNAMOTOR FOu l 000 DY- 12400 
V @ 350 ma., plus 400 V @ 400 

NEW $7.50 
ASB -7 TRANSMITTER. Light, neat airborne radar job 
with 2 trombone antenna tuners on front panel, hi- 
voltage condensers, beautiful blower motor and fan. 
loax connectors, plumbing, etc. SPECIAL (priced 
ower than the blower alone) w /schematic. Tubes are 

'misers. useless to you, and are not furnished. 
GOOD USED $1.95 
13 volt carbon -pile voltage regulator! NEW $1.49 
3 -DIGIT resettable Veeder -Root counter with pilot 
lamp assembly, wafer switch, nice case. New....795 
Willard 2 -V wet cell battery, new 20 A.H 98e 
RG -8 /U -NEW. Cut to order at S4.95 per 100 ft. 

I. 
FLASH! 

COMPLETE ADF INSTALLATION, SCR -269 -G or 
AN /ARN -7 with MG -149. Exlnt used....$69.50 
BD -71 ARMY TELEPHONE SWITCHBOARD 

the simplest , 6 trunk 
loops). Each loop has cord, ck, drop, and 2 way 
ever key. Built in ringer and head and chest set 
or operator. Ringing from distant end of a loop 
Aerates the drop. Op's phone is connected to loop 

by snapping key switch in one direction. Snapping 
key in other direction connects hand gent. to loop. 
Establish connection between 2 loops by connecting 
cord of one to jack of other. Exlnt used $9.95 
Brand New, export packed $12.95 
EE -8 FIELD TELEPHONES. Talk as far as 17 miles by 
simply connecting units together with any 2- conductor 
wire. Any number of units can be connected together 
in parallel, or used with BD -71 switchboard (above). 
Dependable 2 way communication at an unheard of low 
price. For home, farm, estate, factory, mine, etc. 
Each phone complete with ringer. Guaranteed! 
EACH $8.95 
RA -34 RECTIFIER for BC -191 o 

r 
modified BC -375; in- 

put 115 
s 

230 v. at 60 cy. Filtered DC outputs: 
1000 V. 350 ma. and 12 V. 3.2 ma. AC output: 12 V. 
14.5 amps. All of these units have been completely 
checked out, guaranteed operative, with spares, cables 
and 
SMALL 

tech. 
MODELS, FIXED OUTPUTS $ 85.00 

LARGE MODELS, VAR. OUTPUTS, FULLY 
METERED 105.00 

A -27 PHANTOM ANTENNA. Use with any 160 or 80 
meter i1g or for marine fregs. 2 to 4.5 MC. Con- 
tains (1) Variable capacitor, 'minting type, 18 -157 
mmfd., 35 plates, 077" spacing, single bolt and shaft 
mounting. (2) 2 fixed Vitrohm Plaque wire wound, 

resistors, 12 ohms (5%) 40 watts. All non-inductive 
neat light metal case with spare leads, calib. chart, 

and instr. manual. BRAND NEW, orig. packing, .950 
BC -645 TRANSMITTER -RECEIVER. 15 tube interroga- 
tor recr., 435 to 500 MC. Modification instr., furn- 
ished. Complete with all tubes, incl. WE Doorknob 
Tube, ts, control, plugs, dynamotor, 2 antennas, 
manual. o Size 101 /ax131243/4 ", wt. 25 lbs. 
BRAND NEW $22.50 
TRANSCEIVER ALONE 14.50 WANTED! Your Spare Surplus Equipment and Tubes! 

s 
DYNAMOTOR ALONE 2.65 Dynamotors, ecr test xmtrs, equipment. Send list. 
Extra Doorknob tubes, lash 39e stating condition and your rock- bottom price. 

G. L. ELECTRON ICS ELES 6A . LOS ANGELES CALIF. 

All prices F.O.B. L. A. Calif. buyers add Sales Tax 

BC -191 XMTR UNIT. EXCELLENT USED....529.95 
BC -375 XMTR UNIT, with conversion tructions to 
12 V. for operation from RA -34. EXC. USED..519.95 
Tuning Units and Antenna Loading Coil for BC -191 
or BC -375- EXCELLENT USED $1.95 
USED, AS IS 98c 

POSITION XMTR, MOTOR, LOOP 
Use with beam position indicator or to build a rotat- 
ing display table. or a beam rotor. Complete hook -un 
data furnished. This is LP -21 -A less zeppelin Imag- 
ing . $2.79 
1.82 5" SELSYN INDICATOR, NEW ..... ..$2.95 
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SUPERIORITY 
AT A GLANCE! 

The vertical response 
of this economy TV 
scope is usable to 
5000 kc, not 50 kc. 
Response is flat to 
750 kc, down 3 db 
at 1000 kc. Amplifier 
supplies a voltage 
gain of 20 at 5000 kc. AR-3 

Check this necessary feature before you buy 
any scope for TV use. 

The R.S.E., AR -3 Scope has been built by Ross 

Armstrong to our rigid specifications. It's a 

complete unit that embodies standard hori- 
zontal amplifier and sweep circuits with 
normal sensitivity. 
The case is Be high x 5" wide x 14" long, 
attractively finished in "ha mmered "opalescent 
blue enamel. Operates on standard 110 volts 
-60 cycles -40 watts. Tubes, 3BPI -6AC7- 
6SJ7- 6X5 -5Y3 -884. Instructions included. 
Complete specifications upon PRICE 
request. Satisfaction or your 
money back. 

AVAILABLE TO JOBBERS 
F. O. B. 

IN QUANTITY DETROIT 

$4995 

INTERCOM & RADIO 
AT A 
PRICE 
THAT 
CAN'T 

BE BEAT 

6 tube superhet -3 tube 

intercom permits commu- 

nication between radio - 

master and up to 4 sub- 

stations. 

Original cost $64.50 

WHILE THEY LAST 

$2095 
With 1 sub -station and 

50 feet of cable 
Extra Sub- stations 

$3.95 each 

PUSHBACK 

WIRE 
25% BELOW MILL COST! 

st class, Essex or Lenz, ALL SOLID tinned copper, 
double cotton serve, waxed finish. 

SIZE COLORS 
100 
feet 

1000 
feet 

Production 
Reel 

22 
20 
18 

BLACK -BROWN 
RED -WHITE -BLUE 

BROWN 

.39 

.49 

.69 

3.79 
4.49 
5.98 

3.65M 
3.95M 

Demand This 
Seal of Quality 

ORDER INSTRUCTIONS 
Minimum order -$2.00. 25°j deposit 
with order required for all C.O.D. ship- 
ments. Be sure to include sufficient post- 
age- excess will be refunded. Orders 
received without postage will be shipped 
express collect. All prices F.O.B. Detroit. 

Quantity and Export 
Orders Solicited bik 

KHVIV SUPPLY & 
ENGINEERING CO., Inc. 
89 SELDEN AVE. DETROIT 1, MICH. 

126 

RS 
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 at 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 6997.5 kc., 14405 kc., and 20994 kc. Each mes- 
sage is sent three times, once at 10 words per minute, once at 15 words per minute, and once 
at 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. 

SCOTT Air Force Base Amateur 
Radio Club station K9FAE has 
been named the Air Force "MARS 

Station of the Month" for its all - 
around participation in amateur activi- 
ties. 

Lt. Maurice Rundquist, W9GPN, 
present custodian, is the nth of a long 
line of spiritual guardians of the ham 
shack and Corporal John A. "Pete" 
McKowen, W6FNE, is the chief op. 
The original call W9 Nice Sunny Days 
was issued early in 1946. The MARS 
call K9FAE was received 3 August 
1949. 

The scope of operation of K9FAE- 
AF9FAE just about covers the ama- 
teur radio spectrum; beginning with 75 
meter phone and c.w. and ending up 
with 144 mc. phone. 

MARS activities consist of meeting 
the Major Commands' net and acting 
as NCS for Headquarters Air Training 
Command nets. In addition to these 
schedules, which impose a fairly heavy 
demand on daytime operation, K9FAE 
is a regular participant in the Illinois 
Emergency Phone Net, the Illinois 
Traffic Net, the South Georgia Net, the 
Missouri Traffic Net and the Marine 

Corps Net which covers the Pacific 
and Far East on 10 meters. 

While K9FAE does not necessarily 
point for the Brass Pounders' League, 
the average traffic totals in the ama- 
teur bands totals 300 to 400 messages 
per month, which if added to the 
MARS traffic would make an impres- 
sive total. 

The station's operation in the Ama- 
teur Emergency Corps proved a boon 
to the Military and civilians in the 
Belleville area last July when the 
Wood River tornado ripped down pow- 
er and communications lines in that 
community. Using a PE 95 power unit 
and the regular gear in the shack 
K9FAE stayed on the air almost con- 
tinuously for 48 hours handling local 
traffic on the 75 -meter emergency 
phone net and relaying the long haul 
via 20 meter c.w. 

For mobile emergency operation it is 
only necessary to call the motor pool 
for a 6 x 6 to hook on the power unit, 
lift the HT -9 and SX -28 from the shack 
and the gang is off for on the spot ac- 
tion. It also works out nicely for field 
day activities. 

The shack is located in one corner 

Corp. T. Reed, W9CQK, keeps a frequency check on the sigs at K9FAE while Corp. J. A. 
McKowen, W6FNE, holds a MARS schedule. Lt. M. Rundquist, W9GPN, custodian, looks on. 
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MICROWAVE 
WRITE FOR FLYERS OF 
SURPLUS PLUMBING 

AND ACCESSORIES 

10 CENTIMETER 
WAVEGUIDE TO 7/8" RIGID COAX "DOOR- 

KNOB" ADAPTER. CHOKE FLANGE. SILVER 
PLATED BROAD BAND $49.50 ea. 

WAVEGUIDE DIRECTIONAL COUPLER, 27 db. 
Navy CABV -47AAN w /4" slotted sec...$42.50 

SQ. FLANGE to rd choke adapter, IB in. long 
OA 11/2 in. x 3 in. guide, type "N" output 
and sampling probe $32.00 

3 CENTIMETER 
(STD. I" x 1/2" GUIDE UNLESS OTHERWISE 

SPECIFIED) 
723 A/B Klystron mixer section with crystal 

mount, choke flange and Iris flange out- 
put $22.50 

90 degree twist, 6 inches long $8.00 
723 AB Mixer -Beacon Dual Oscillator Mount 

with Crystal holder $12.00 
2 Way Wave Guide directional coupler, type 

N fitting 11/8" x 5 /s" guide 26DB $18.50 
TR -ATR Section, APS 15, for 1624, with 724 ATR 

Cavity with 1824 and 724 tubes $21.00 
3 cm. 180° bend with pressurizing 

nipple $6.00 ea. 
3 cm. 90 bend, 14" long 90° twist with pres- 

surizing nipple $6.00 ea. 
3 cm. right angle bends. "E" plane 18" long 

cover to cover $6.50 ea. 
"X" BAND PREAMPLIFIER, consisting of 2 -723 

A/B local oscillator- beacon feeding wave 
guide and TR /ATR Duplexer sect. incl. 30MC 
Pre Amp. $67.50 

5 FT. SECTIONS choke to cover, 
Silver Plated $10.00 

SWR MEAS. SECTION, & L with 2 type "N" 
output probes MID full wave apart. Bell size 
guide. Silver plated $10.00 

SLUG TUNER /ATTENUATOR, W. E. guide, gold 
plated $6.50 

ROTARY JOINT choke,. to choke with deck 
mounting $17.50 

7 /8" RIGID COAX.-3/s" I.C. 
7/8" rigid coaxial tuning stubs with vernier stub 

adjustment. Gold Plated $17.50 
7/e " RIGID COAX ROTARY JOINT. Pressurized. 

Sperry #810613. Gold Plated $27.50 
Dipole assembly. Part of SCR -584 $25.00 ea. 
Rotary joint. Part of SCR -584 $35.00 ea. 
RIGHT ANGLE BEND, with flexible coax output 

pickup loop $8.00 
SHORT RIGHT ANGLE BEND, with pressurizing 

nipple $3.00 
RIGID COAX to flex coax connector $3.50 
STUB- SUPPORTED RIGID COAX, gold plated 

5' lengths. Per length $5.00 
RT. ANGLES for above $2.50 
RT. ANGLE BEND 15" L. OA. $3.50 
FLEXIBLE SECTION: 15" L. Male to female $4.25 
MAGNETRON COUPLINGS to 7/8" rigid coax, 

with TR pickup loop, gold plated $7.50 
FLEX COAX SECT. Approx. 30 ft $16.50 

R. F. EQUIPMENT 
LHTR. LIGHTHOUSE ASSEMBLY, Part of RT- 

20/APG-5 & APG 15. Receiver and Trans. 
Cavities w/ assoc. Tr. Cavity and Type N CPLG. 
To Revr. Uses 2C40, 2C43, 1827. Tunable APX 
2400 -2700 MCS. Silver plated $49.50 

APS -2 10CM RF HEAD COMPLETE WITH HARD 
TUBE (7158) Pulser. 714 Magnetron 417A Mixer 
all 7 /8" rigid coax. incl. rcvr. front end $210.00 

10 CM Rec Assy. Less Local OSC. Tube. Consists 
of mixer stabilizer cavity 30 MC. prearep AFC. 
Ind. Amp. plugs & cables p/o APS2 $37.50 

TEST EQUIPMENT 
MODEL TS- 268/U: Test set designed to provide 

a means of rapid checking of crystal diodes 
11,121, IN2IA, IN21B, íN23, IN23A, IN23B. 
Operates on 111/2 volt dry cell battery. 
3x6x7. New $35.00 

THERMISTOR BRIDGE: Power meter I- 203 -A. 
10 cm. mfg. W.E. Complete with meter, inter- 
polation chart, portable carrying case $72.50 

3 cm. Wavemeter. Ordnance type micrometer 
head. New: Absorption type $85.00 

Transmission type $92.50 
10 cm. Wavemeter. W.E. type B 435490 Transmis- 

sion type. Type N Fittings. Veeder Root Mi- 
crometer dial, Gold Plated W /Calib. Chart. 
P/o Freq. Meter X66404A. New $99.50 

Full Line of UG Connectors in Stock 
Immediate Delivery 

AMPHENOL "AN" CONNECTORS 
Large Variety Available 

At Great Savings 

Send Us Your Spec. Let us Quote 

BC 605 
Interphone 
Amplifier 

Easily coa- 
ted to an 

ideal inter 
communica- 
tions set for 

office- home -or factory. 
Brand $4.75 

Heineman H Ckt Bkrs. 
N For AC- h 

DC Oper- Bit?. 
ation. Am- 
peres .010, 

5Ó,8Ó,1ÓÓ, 
150. Ea. $1.45 
Klixon 25A 98c 
Dual 8 & 25 Amp...52.49 
De Ion 35 Amp.....$3.29 

VEEDER 
COUNTER 

Counts to 9999 
and repeats. 
Many uses. 1/4" shaft front meas. 1"x 
11/4 ". Price 
98c. 

Soldering Iron 200W 
121 -130V iron 96" 
removable copper tip. 
Heats in a minute. 
Complete with cord 
& plug. New with 
stand $3.95 

ARC 3 complete Audio 
Modulation XFMR 
pkg. T103 Carbon 
Mike to Grid S .95 

T102 6J5 to PP 6L6 
Grids (Modulation) 1.15 

T104 Mod. XFMR PP 
6L6 to 832 or 8298 
Plates 1.49 

COMPLETE KIT 
OF THREE.... $2.98 

ARC 5 PARTS 
EQUIPMENT AND KITS 
SO Meter Xmttr Con- 

version Kit $1.50 
Screen Mod Trans 807 

to Scrn of PP or 
Par 807 1.00 

3 Pos Switch Elimina- 
tor for BFO .19 

Fuses l0A 3AG .04 
Condenser Kit 4 -3X.05 

Mfd 1 -15 Mfd .75 
Conci .05- .01 -.05 .19 
Cond 3x.05 .19 
Loading Coil 80 and 

40 Mtr. .69 
ARC/5 Mod Trans 

9466, PP 807's to PP 
or Par 807 CL.C 1.40 

Control Box 1.00 
Xmttr Pushbutton 1.00 
Xmtr Rack 274N 1.98 
Shock Mts for Rec .35 
Control Cable All Sizes 1.19 
Parasitic Suppressors .10 
Var Cond Rec or Trans. 

ea. .98 
Dial Plates Rec 6 -9 1 

3 -6 ICc. ea,..... .10 
Plates for Control Box 

190 -550 Kc. 3 -6 Mc. 
6 -9.1 Mc. ea .10 

RF Choke. 2.5 Hy .19 
Kit of 2 -5 IVIED Cond 

1 Choke 5634.1 Trans 
692327 -1, 1 Choke 
5546. all for .98 

HF Coil ESL 693 -865 
S.T .19 

RF Sections. 6 -9.1 Mc, 
ea. .50 

IF Coil 2830 Kc Slug 
Tnd .49 

Control Box Switch .15 
PL 154 12 Png Female .30 
PL 153 18 Prig Female .30 
PL 148A 3 Png Fe- 

male .30 
9821 8 Png Female .30 
5542 7 Png Male .30 
6578 2 Png Female .30 
5577 6 Png Male .30 
6418 8 Png Male .30 
7027 18 Png Male .30 

Any 4 Plugs 1.10 
Dyn Plug 3 Png .10 
RF Sect Plug 3 Png .10 
Chassis Plug Mount 7 

Png .18 
Neon lnd Bulb .15 
15 Mmf Trimmer .15 
Relay 24v Dpdt .49 

24v 4ndt .69 
12SK7 Tube .59 
125117 Tube .59 
12A6 Tube .29 
125F7 Tube .59 
Ant Feed Thru .12 
Ant Loading Coil TN6 

Complete 1.98 
Junction Box includes 

12 Plugs. Switch. 
etc. 17 2.49 

Junction Box J22 for 
Tel & Mike .39 

Write for Other Material 

Birtcher 
Tube Clamps 

926C 926 -CIS 
926 -16 926 -C13 
926 -B1 926B 
926 -B2 
926 -B8 13c ea. 
926B -16 100 for 926A -14 
926C-19 $12.00 
926A 1000 for 926 -C1 
926 -Al1 10c ea. 

LEARN 
OR 

TEACH 
CODE 

Uses 6-12 - . 24 -115V DC, 
115- 230VAC. 

Can use hookup of over 20 stu- 
dents. Contains 10 keys. sneaker. 
blinker, free control. etc.. in fiber 
trunk 17 "x13 "x1016 ". New. 

$29.50 Price 

MOUNTINGS 
FT 234A For 274N Trans 
FT 232A For 274N Trans 
FT 229A For 274N, BC442 
FT 225A For 274N, BC456 
MT 62 For ARC /5, ARR2 
MT 78 /ARC5 Control Unit 
MT 85 /ARC5 Junction Box 
FT 141 6s/sx4%/8 
MT 80 /ARC5 Junction Box 
FT 282A P/o SCR 518A 
FT 308A P/o PE119A 
MT 167/U SAR 
FT 340 P/o SCR 540 
FT 265A P/o BC -701 
MT171A/U SAR 
MT 7 /ARR2 R4 /ARR2 
MT 5 /ARR2 60/4xlO6/4 

Write for Many Others 

T.V. Transform- 

T 

er, 7" or 9" scope, 
3000v/5MA, 720 
vct/200MA, 6.4/ 
8.7A, 6.4/.6A, 5/ 
3A, I.25/.3A. 
New. $4 95 Price.. a 

UHF ANTENNA 
12 " /30cm AT5 /ARR1 Con- 
vertible Citizen's Band 
Threaded Coax Term In- 
sulated Sily P1 Cont w /wa- 
terproof gask flange & 
hardware for MOBILE mtg 
BRAND NEW 39c; 4/$1.00 
PL259 for Above....29e 
ANT AN13OB Spring Swiv- 
eled Whip. 33" Ig, SPE- 
CIAI. 98c 

XMTR 
COILS 

AIR 
WOUND 

80 MTR Bar Prong 100 

40 MTR. 5 Prong W 
plug in socket $51.019 

160 MTR 5 Prong 50w 
plug in socket $1.19 

$1.19 
40 MTR 3 Prong Brr 

#C538 2.3.5 MC 300w 
Fix. Link $1.19 
#1735 2.3.5 MC. 300w 
Var. Link $1.49 
#C390 5-7 MC. 300w 
Fix. Link $1.19 
160 MTR Bar Type 100w 

$1.19 

SCR 183 REC. 
TUNING UNITS 

D -Range 850.1330 Kc 
E -Range 1330 -2040 Ku 
F -Range 2.04 -3 Mc 
G -Range 3.4.5 Mc 
H -Range 4.6 Mc 
K -Range 9.05.13.5 Me 
Dual Range 400.600 Kc 

6.9 Mc 
$1.95 EACH 

SCR 183 TRANS 
TUNING UNITS 

1 -1.2 Mc $1.49 
1.2 -1.5 Mc 1.49 
3.2 -4 Me 1.49 
5 -6.2 Mc 1.49 
4 -5 Mc w/4495 Ks 

XTAL 2.95 
Many Others 

TUN- 
ING 

UNIT 
FOR BC 223 

TU 18A 3 -4.5 MC. 
Price $2.50 
TU 25 3.5 -5.2 MC. 
Price $2.50 

'les. Pair: 
2 rPhones. 

VARIABLE 
TRIMMER 4 v °fi 

CONDENSERS 
C714 3.2- 42Mmf.. 

19C C713 2.8- 27Mmf.. 
A289 

2 
3- 25Mmf.. ea 

1741 3.9 -50Mmf . . 

Write for Other Values 

Electric Motor 
115V 60Cy 3500 
RPM 31 /4x2xls /n 

3/4" L Shaft 

SOUND 
POWERED 
PHONES 

Complete. No 
batteries req. 
brand w. 
Leather case. Waterproof 

ringing 
opner ion more 

t h a n 27 

$37.50 
VFO CAPACITOR 

High Grade Unit. A Consists of 3 
Gang Capacitor. 
20 mmf per sect. 
Ceramic ins. Low drift ,Norm 
Gear (reduction) 120:1 /ext. 
Shaft nd Veeder 
4 digit Counter. 

$3.95 

IbFj 

ROTARY BEAM 
COUPLER 

RF Coupler 360° rota- 
tion 1 turn coupling 
link. Easily adpt 200 
to 300 Mc. Plastic case 

vount 
on side. $2 95 

Hi Gain Dynamic Mike Xfmr 
Comb hi -gain DynMikeXfmr 
UTC /Super Klee 3wdg,600ohm 
CT &4000ohms Tapped 250x150 
ohms. FullyShielded 496 H'sld. Price Each 

SUPER PRO 
EQUIPT. 

1st and 2nd RF 10- 
20 MC Coil PT- 
SA111. -RF ANT 
OTPT 2.5 -5 MC 
Coil SA-116.-ANT 
INPT 200 -400 KC 
Coil SA161. ANT 
INPT 200.400 KC 
SA 48. -HI FRED 
OSC 2.5 -5MC Coil 
SA118. -ANT OTPT 
10 -20 MC Coi l 
SA110. 
Price Each ...650 

M.O. COIL 
1800 -2250 KC 

P/o Collins 32RA 
Plug in ......59c 

RF CHOKES 
1MHY/ 

125MA 
1.9 -2MHY 
2.5 

50MHY0M/ .. .89 
3.2MHY .. .10 
3.3MICHY .. .10 
3.65MHY ... .10 
5.2MHY/ 

200MA ... .39 
5.5MHY/ 

500MA ... 

. . $0.23 

.98 

.10 
10MHY/ 

350MA ... .39 
20MHY .... .18 
94MHY .. .10 
115MHY/ . ' 

150MÁ .39 
MANY OTHERS 

VARIABLE 
CERAMICONS 
MMF Price 
25 -220 20e 

400 -529 20c 
10 -160 20c 

5 -50 20e 
20 -160 20c 

200 -350 20e 
Set of 6 $1.00 

BC -929 SCOPE 

6G6 
Tubes: 

s 3 ' -2X2 and 6X0. Good deal for 
conversion. For use as Test Scope. We 
tried it and it worked by using 50 watt 
Bulb and the marker pips went up. 
Excellent cond. $ffl 50 Originally $75.00 LL 1 J 

SCR -522 VHF XMTR -RCVR 
10 -tube, xtal controlled rcvr, 7 -tube 
xmtr. Makes ideal 2- meter, 2 -way mo- 
bile rig. 100 -156 me. $34.95 Price 

MINE DETECTOR 
AN /PBSI for locating metal. pipes, gold, 
treasure, $12.14 etc. 
With batteries $21.76 
BC -620 MObile FM 'TRANSCEIVER-P.O. 
SCR -610. Includes 10 meter band. Ex- 
cellent condition with tubes ....$15.95 
PE -120 Power Supply with tubes -Less 
Vibrator and Cond $5.50 
Combination BC -620 and PE -120 Both 
for $20.95 

GIBSON GIRL 
The Emergency Radio Transmitter. Sends 
S O S signals automatically on 500KG. 
150 -mile range. Na batteries required. 
Has hand -driven generator, tubes, wire; 
all packed in knapsack. New. $4..75 
It's Only p 

BC 223 XMITR 
30 Watt Transmitter with rystal oscilla- 

SELSYN MOTORS for control on four pre -selected channels - 
also master oscillator. Frequency cov- 

115 V.A.C. 60 cycle No. erage 2000 KC. to 5250 KC, by use of 
C- 78248. Can be used to three plug in coils. Five tube operation, 
turn small antennas or 801 oscillator, 801 power amplifier, two 
indicators. Size 31/z" x 46 modulators, and one 46 speech am- 
51/2". $a.flC plifier. Price with TU -17 Tuning Unit. 
Price per pair.. $6 91.) 2000 to 3000 KC. $32.95 

RATED CONCERNS SEND P.O. 

$1.95 
Each 

OIL 
CONDENSERS 

FAMOUS MAKES 
BRAND NEW 

Mfd. Volt Price 
15 220AC $ 2.20 

.5.5 400 .50 
1 600 .45 
6 600 .98 
7 600 1.05 

.5 750AC 1.69 
7 800 1.20 
5 1K .69 

1.5 1K .75 
2 1K .99 
4 1K .98 

10 1K 1.95 
15 1K 2.20 
.25 1.5íC 1.05 
1 1.5íC .89 

1.5 1.5K .95 
2 1.510 1.05 
6 1.5K 2.25 
1 211 .98 

.1 2.5K 1.20 

.15 4K 2.95 

.1.1 4.8K 2.95 

.4 5IC 2.95 

.1 6K 2.79 

.15.15 6K 3.95 
1.5 6K 9.75 

.1.1 7K 3.39 

.1 7.5K 2.95 
1 7.5íC 12.95 

.15.15 8K 4.95 
1 10K 14.95 

.0016 15K 7.95 
1 15K 30.95 

.015 16íC 6.95 

.25 20íC 16.95 

.5 25K 36.95 
°1 25K 83.95 
4 50 .29 
1 100 .15 

2.5 100 .23 
200VDC 

2x.1 2ST 
2x.1 3TT 

221 2ST 
.5 2TT 
.5 

400VDC 
2x.25 3ST 
2x.1 3ST 
2x.1 2TT 
3x.1 3ST 
.1 2TT 
.5 1TT 
1 2ST 
2 

600VDC 
.1 2BT .20 
.1 2ST .21 
2x.1 3ST .27 
2x.1 3BT .25 
2x.1 2ST .26 
3x.1 ST .25 
2x.25 3ST .23 
.25 2TT .20 

2x1 3ST .35 

2 2 2BT .39 
í000V DC 

MANY2OTHERS 

.15 

.16 

.20 
.15 
.15 

.21 

.21 

.20 
.25 
.19 
.19 
.23 
.26 

MICA CONDSRS 
600VDC 

.027 .$0.92 
1000VDCT 

.0015 .36 

.0175 .45 
.00005 .59 
.00137 .98 

1200VDCT 
.000075 .59 
.00027 .59 

2000VDCT 
.00003 .98 
.01 1.64 

2500VDCT 
.00025 .36 
.006 1.38 
.005 1.00 
.000047 .39 
.005 .79 
.00051 

.54 
3000VDCT 

.00007 1.59 

.0004 1.25 
.002 

1 
.60 

5óó6:ó6T 
.0035 .98 
.006 1.65 
.00015 2.70 
.0043 .98 
.0002 2.70 
.0008 2.70 
.0004 2.70 
.00075 2.70 
.005 2.50 
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Sensational NEW 
W LOW PRICE on 
,Guaranteed Quality Tubes 

All Orders 
Filled 

Promptly. 
All Tubes 

Individually 
Boxed. 

Order NOW . 

limited to stocks 
. HURRY! 

this offer 
on hand 

IA5GT 
1A7 
1H5 
114 
1NS 
1P5 
IQ5 
1125 
155 
114 
115 
1U4 
IUS 
2A5 

3Q4 
3Q5 
354 
3V4 
51.14 

5Y3 
6A7 
6A8GT 
6AC5 
6AC5 
6AK5 
6AL5 
6AQ5 
6AT6 

6AU6 
6BA6 
6BA7 
6BE6 
6BF6 
6BG6 
6BH6 
6BJ6 
6C4 
6C6 
6D6 
6F5GT 
6F6GT 
6H6GT 

615 
6.16 
6.1761 
6K5GT 
6K6GT 
61(761 
6P5 
6Q7 
6S8 
6SA7 
65D7 
6SF5 
6517 
65K7 

6SL7 
65N7 
65Q7 
65U7 
6T8 
6V6 
6W4 
6X4 
6X5 
12A8 
12AL5 
12AT6 
12AT7 
12AU6 

12AU7 12517 
12AX7 12SN7 
12BA6 12SQ7 
12BA7 19T8 
12BE6 2516 
12F5 25Z6 
12.17 26 
121(7 27 
12S8 3217 
12SA7GT 35 
125F5 3585 
12517 35C5 
1251(7 3.516 

35W4 
35Z5 
38 
41 
42 
43 
45 
45Z5 
46 
47 
5085 
500 
5016 

53 
58 
7017 
75 
76 
77 
78 
80 
82 
84 
85 
117Z3 
117Z6 

PER 100 ASSORTED 
Any Tube Above 32c Each. 

35c Handling Charge On Orders Under 
100 Tubes. 

ALL ORDERS SHIPPED C.O.D. 

OWL RADIO TUBE COMPANY 
32 BEECHER STREET NEWARK 2, N. J. 

its 
t¡l 

ANTENNA SCOOP! 
Outstanding 
"STAR" value 
Single or double 
stacked conical for 
high -gain reception 
on all TV channels. 

Builds up signals, reduces 
"snow" and ghosts due to 
weak reception. Quick, easy 
installation; all hardware 

and instructions supplied. Strongly 
built for lasting service. TV. installers 

. don't miss this extra -value deall 
Supplied less mast. 

Star Single Conical TV Antenna $4.95 
Star Double Conical TV Antenna. $9.66 
5 -ft. Mast Sec - 
tions, only ...82c Just off the press . . . 

BIG BARGAIN BULLETIN 

ELECTRONIC 
DISTRIBUTORS, INC. 

Dept. RN 2 -7736 s. Halsted, Chicago 20, Ill. 

RADID 
TELEYÌSIaN NEWS 

Another 
Walter Ashe 

Exclusiye! 

A brand new way to preserve 
every treasured issue of Radio 
and Television News Magazine. 
An ingenious, custom -built stor- 
age file made of high quality 
Kraft fibre board printed and 
constructed to look like a Buck- 
ram bound book. Measures 
12 "x81/2 "x23/16 ". 

RADIO CO. 
1125 PINE ST. ST. LOUIS 1, MO. 

per set oft 
Set of 2 holds 

12 complete issues 
(Plus 15¢ per set for pkg. 
& pstg. anywhere in U.S.) 

SPECIAL OFFER! 
New low prices on QST & 
CQ Magazine Libraries. 

Formerly 35c 
Now Only 25¢ each 

Hold 12 issues 
(Plus 6¢ ea. to cover pkg. 
& pstg. anywhere in U.S.) 
ORDER YOURS TODAY! 

SAVE WITH SO VEREIGN! 

Complete 
10" KIT 
121/2" KIT 
16" KIT 

with All Tubes, Incl, C.R. Tube 
$129.50 
$137.50 
$157.50 

THE "ALL PURPOSE" 

TELEVISION KIT 
10" - 121/2" - 16" 

MONEY BACK GUARANTEE 
FEATURING 

Latest Type of Circuits 
AGC- Automatic Gain Control 

Pic ureCannoSound Automatically Locked 

Non- Microphonic it Chan 'Fused 
I.F. for Max. Gain and Ease of Alignment 

Electromagnetic Focus and Deflection 
Automatic Stabilized Synchro -Lock Circuit Holds Picture 
Steady 
Voltage Regulated Circuit for Stability 

Large clarified stage -by -stage pictures and schematics to 
insure ease of construction. Guaranteed to work. 
Money -Back Guarantee -Buy it, inspect it, if you don't 
think it's the best buy on the market-return unused 
within 5 days and your money will be refunded. 

All prices F.O.B. New York. 209 deposit with order. 
IMMEDIATE DELIVERY 

Any model wired up, tested, ready to play $20.00 addi- 
tional. 

SOVEREIGN TELEVISION CO. 5508 New Utrecht Ave. Bklyn 19, N. Y. 
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of a GI barracks and sticks to support 
a maze of sky wires are conveniently 
spotted around the building. The h.f. 
equipment comprises a BC -610E, for 10 
meter and 75 meter operation, a BC 
460 for 20 meters, and HT -9 for 40. 
Receivers are an SX -28 and a "Super - 
Pro." Antennas are doublets and end - 
fed Zepps cut for each band, plus a 
four -element, close- spaced beam on 
10 meters. 

The v.h.f. gear is the old familiar 
BC -639, BC -640 transmitter -receiver 
combination, rescued from salvage 
after the State control tower had had 
the best years of its life. To date only 
five states have been worked with the 
best DX being W5JTI but the hours of 
op e r a t i o n are considerable since 
K9FAE keeps a daily schedule with 
the St. Louis 2 -meter gang. A 5 -ele- 
ment, close -spaced array on top of a 
66 -foot stick helps the signal on its 
way. 

The 6- meter rig is undergoing a com- 
plete overhaul from xtal oscillator to 
a pair of 24G's in the final. A 3 -ele- 
ment, close- spaced beam on a 33 -foot 
telephone pole using RG -8U to feed a 
folded dipole for the driven element 
has proven satisfactory. So far only 
three states have been worked on six 
with the best DX being W1HDQ, but 
the watchword is now "Sporadic E" 
with book being made as to who will 
be the first to snag an LU. 

Lt. Lawrence Echelmeyer, W9SII, 
MARS Director for Headquarters Air 
Training Command along with 12 
other MARS members and a host of 
SWL's at Scott AFB keep the fila- 
ments warm and the plates blushing 
pink at K9FAE just about 24 hours a 
day to set a smart pace for other 
MARS stations to follow. 

L 

- Within the Industry 
(Continued from page 24) 

ment Tube Department. He has been 
with the Radio Receiving Tube Divi- 
sion of the company for fifteen years. 
... SAMUEL MORRISON has taken over 
the presidency of Morrison Steel Prod- 
ucts, Inc. while JACOB MORRISON, the 
former president, assumes the chair- 
manship of the board. . . . The Mag- 
novox Company has appointed four 
new district sales managers, BEN 
CLARK, RICHARD L. HOFFMAN, MARK L. 
CRUM, and GORDON WRIGHT.... SID- 
NEY A. JOFFEE is the new vice- presi- 
dent in charge of merchandising for 
Path e Television Corporation. . . . 

LEWIS M. CLEMENT, director of engin- 
eering and research for Crosley Divi- 
sion, has been named chairman of the 
executive committee of the Receiver 
Section of RMA's Engineering Depart- 
ment. . . . WILLARD H. SAHLOFF is the 
new manager of the General Electric 
Company's receiver division.... S. M. 
WEINGAST has been named president 
and general manager of Precision Ap- 
paratus Company, Inc. At the same 
time, G. N. GOLDBERGER was named 
vice -president and treasurer of the or- 
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ganization.... R. W. FORDYCE is the 
new general sales manager for the 
Television and Broadcast Receiver Di- 
vision of the Bendix Aviation Corpora- 
tion.... RALSTON H. COFFIN has been 
appointed director of advertising for 
the RCA Victor Division of Radio Cor- 
poration of America. 

* * * 

BURT G. SCOTT has been added to the 
sales staff of the Electrical Division of 

Olin Industries, Inc. 
Mr. Scott, who is 

a s a l e s engineer, 
w i 11 contact man- 
ufacturers of hear- 
ing aid and radio 
sets in the eastern 
states. He has been 
associated with the 
electrical field for 

several years, having held positions 
with the MB Manufacturing Co., and 
International Instruments, Inc., both 
of New Haven. 

During the war he was attached to 
the Signal Corps, electronics section, 
as an instructor at Fort Monmouth, 
New Jersey. 

* * * 
TELEVISION BROADCASTERS ASSOCIA- 
TION, INC. has announced, through 
Raymond F. Guy, chairman of the En- 
gineering Committee, that initial steps 
to effect standardization of TV equip- 
ment, as recommended by the TBA, 
have been taken by the Radio Manu- 
facturers Association and the Institute 
of Radio Engineers. 

Standardization of transmission lev- 
els will be undertaken by RMA, while 
the drafting of the methods of meas- 
urement of transmission levels will be 
handled by the IRE. 

RMA will also start work on stand- 
ardization of patch cords, plugs and 
jacks, camera cables and their asso- 
ciated connectors, and coaxial cable 
connectors. Work on picture geom- 
etry, started some time ago by RMA, 
will be continued by engineers of the 
manufacturers' group. 

IRE will originate definitions and 
methods of measurement in the case 
of missing or obsolete standards upon 
notification by RMA, the IRE will for- 
mulate tentative proposals and for- 
ward them to RMA for comments and 
tentative approval, the RMA will make 
final suggestions and express approval, 
and finally the IRE will consider the 
RMA suggestions, reformulate and is- 
sue the standard definitions for test 
methods. 

* * * 

THE FIFTH ANNUAL TELEVISION INSTI- 
TUTE and Industry Trade Show held at 
the Hotel New Yorker in New York 
City is expected to draw an estimated 
50,000 persons February 6th through 
8th. 

In addition to some 1000 industry 
registrants from all parts of the coun- 
try, some 50,000 persons are expected 
to visit the two floors of television re- 
ceiver and equipment displays which 
will be open to the public and televi- 
sion dealers. 

Panel speakers will include industry 
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Record -Breaking Values COMPARE 

HESE PRICES 

U. S. ARMY WIRE W -143 
2 insulated 6 strand 
conductors laid paral- 
lel 5/s mile on a reel. 
Special for this ad. 
All new but t tf weathered. 

1495 Appr. wt. reel 190 lbs. 

W -130 ASSAULT WIRE 
Weatherproof - Durable 2 conductor, 
twisted, 3 copper and 4 steel strands, 
tinned, insulated. On original 
steel reels. $Js9rJ 

(Appr. wt. 20 lbs.) 

MINE DETECTOR, AN /PRS -1 
Easy to operate, easy to carry. Can be used for detect. 
ing o 

, 
e deposits, both metallic and non -metallic. Now 

being used extensively by Miners. Prospectors, Beach- 
combers, and Explorers. These sets are 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 u 

Se 
These units con- 

tain Tubes, and instruction books. Shipping Weight is 
125 lbs. Weight when operating unit is 22 lbs. All 
New -Complete with Batteries and ready to operate. 

Set $29.95 

GENERAL RADIO VARIACS 
Terrific Buy -Limited Supply 

0 -135 V.A.C. output- $12.95 5 amps Ea. L 7 
0 -135 V.A.C. output - 

1 amp. Ea. $7.95 
(App. wt. 5 amp. 10 lbs., 1 amp. 5 lbs.) 

ELECTRIC MEGAPHONES 
Complete with Amplifier, Horn and 
Carrying Case. Dry Cell Battery op- 
erated. Ideal for Coaches, Sports 
Events, Cheer Leaders, Fire and Police 
Dept., etc. Lightweight and portable. 
Approx. 10 watts output. All new. 
(Approx wt. in use $59.50 38 lbs.) 

RECTIFIER POWER UNITS 
PP87 /APT 4 -115 V. 400 Cy. Input. Output 3000 V. 
350 Mills and Low voltage receiver supply. Complete 

th four 836 Tubes and one 115 V. 50 Sec. Time delay. 
All new -Complete. $5.95 Ea. (Appr. wt. 48 lbs ) 

MICRO -SWITCHES 
Single pole, double throw. Encased -New. Ea. 
(Appr. wt. 1 lb.) 75C 

LP 21 A LOOP ANTENNAS 
Used with BC 433 or R5 /ARN 7. 
Radio Compass Receivers. All new. 
(Appr. wt. 15 lbs.) 

Ea. $8.95 
DRY CELL BATTERIES -ALL FULLY CHARGED 
See our ad In November Issue for the Lowest Prices 

COLUMBIA TONG TEST AMMETERS 
For Alternating and Direct Current meas- 
urements-complete with four Insert Amp. 
Meters; Ranges; O to 100 Amps.; O to 
200 Amps.; O to 400 Amps.; and O to 
1000 Amps. plus clamp tong handle and leather carrying case. All new. These 
Tong Testers sell for $135.00 but take a 
look 
(Appr.twt.r. 10 

low 
lbs.) 

ice: 
set $39.95 

ANTENNA RELAY UNITS 
Contains an R.F. Meter, Thermo -couple, sensitive relay and a 50 MMFD. 00 volt vacuum condenser. Used 
but in excellent condition. Our price. (Appr. wt. 3 lbs.) 51.75 Ea. 

SPECIAL DYNAMOTORS 
18 V. Input; 450 V. Output. SS -2669. New. Low priced at (Appr. wt. 9 lbs.) Each 51.50 

WILLARD 2 VOLT RADIO BATTERY 
NEW. Uncharged (Appr. wt. 4 lbs.) Ea. $1.05 
Complete set of three with Box and Connec- 
tions to make a 8 Volt, 20 Amp. Hrs. Battery 
Uncharged (Appr. wt. 15 lbs.).... Set $3.95 

AN /APN4 INDICATOR SCOPES 
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 con- 
verted to test scope. Greatest value ever - 
ALL BRAND NEW. Our price $29.95 Ea. 

BC 605- INTERPHONE AMPS. 
Ideal for Home Intercom., Office to Office, Airplane Inter- 
communications, 
cod Case. s DeVtc. Dynamotor. 

omplewit 
1 

Tubes, Diagram 
25 lbs.) Our Price less 

new. 
Each $3.95 Dynamotor 

BENDIX SELSYN MOTORS 
110 V. 60 Cy. AC. 
Similar to type 5. (Appr. wt. 12 lbs.) 

Pair 5595 
Brass Heavy Duty. (Appr. wt. 22 105.) 

Pair $9.95 

COMMAND RECEIVERS 
190 KC to 550 KC )Appr, wt. 12 lbs.) $8.95 Ea. 
3 MC to 6 MC (Appr. t. 12 lbs.) 6.95 Ea. 
All used but complete and in good condition 

20 TO 28 MC FM RECEIVERS BC -603 
For 11 meters; can be tuned to 10 meters with slight 
modification; super -het BFO squelch; 10 push- buttons and 
manual tuning.. Makes 10 meter converter or IF strip for 
55 -108 MC ide -band FM; with all tubes, speaker, 
lbs.) 

diagram. Used, Good. (Appr. wt. 
Each 

SO 9.95 
GENERAL ELECTRIC TRANSFORMERS 

11 Volt, 65 Amps. 110 V. 60 Cy. Input Ideal for Weld- 
ing or High Amp. Filament Tubes. 5 6.9 Each $ DO 7 

MIDGET SELSYNS 
AY type operates from 6 -12 Volts 60 Cy 1. Use as both 
transmitter and receiver. These compact little units draw almost no urrent nd work fine for all emote position 
indicating applications. OD 21/4x21/4x2 ". p. 
All New (Appr. wt. 1 lb.) Each 98 

ARMY SIGNAL CORPS ELECTRICIANS' 
INSULATING RUBBER TAPE TL -192 

Every veryroll tinfoil wrapped-keeps b ps each roll perfect r1c 
indefinitely. (Appr. .wt. 1 lb. for 2).. )ii ...2 for 

FRICTION TAPE 
3/4" width, approx. 83 ft. VACUUM PACKED for $1.00 
protection indefinitely. 6 Rolls to can 17 

(Approx. wt. 4 lbs.) 

R -14 HEADPHONES 
Complete with rubber ear cups and cord with a P1 -55 
Plug. High. Imp. (Appr. wt. 1 lb.) $1.25 Pair .D 

HEINEMANN CIRCUIT BREAKER (t"--- 
15 Amp. -120 Volts AC $ .97 Ea. 

5 Amp. -120 Volts AC 1.25 Ea. 
7 Amp. - 24 Volts DC .50 Ea. 

ALL NEW (Appr. 1 Ib. ea.) C 

BRAND NEW! 
KENYON FILAMENT TRANSFORMERS 

For 304 TL's. Will operate two 304 TL's, etc. Sec.: 5 
Volts, C.T. at 60 amps. Pri.: 115 Volts -60 cycles. Shpg. 
wt. 26 lbs. Never before at $5.95 

6 INCH WATERPROOF SPEAKERS 
Plastic Cone, Ideal for all outdoor purposes . Lim- 
ited Supply . Used but in excellent condi- Q.f (15 
tion. Approx. wt. 15 lbs. Our price ea. A 

TCS EQUIPMENT 
1.5 MC to 12 MC; 25 Watt Emission. Ideal for Mobile 
or shipboard use. Four Crystal controlled channels on receiver and Transmitter. One Transmitter, one Receiver 
and one 12 Volt Power Supply. All three 
units together. Low priced at $125.00 

INTERVALOMETER 
This unit was used to release Bomb Loads at different 
time intervals; and can be used ideally now, for Dark- 
room timers, etc. Complete with two 2050 @tuqbest; four 
sensitive relays and other related parts. 

. '7 .p0. 7 (Approx. wt. lbs.) Our price .p0 .7 Set 

MISCELLANEOUS SPECIALS 
504TI, Tubes $ .75 Ea. Throat Mikes with Extension 1.00 Set F -1 Microphone Buttons 1.00 Ea. PE103 Dynamotor Cables 2.95 Set 832A Tubes -(Boxed) 3.50 Ea. 
8025, Tubes -(Boxed) 3.95 Ea. 

G. E. BLOWER -MOTORS 
1/2 H.P.; 110 Volts, 60 Cy. 
AC, 3450 RPM: 60 Amps. 
Ideal for use in cooling large 
transmitters, in Lumber 
Mills, Factories, Kitchens, 
Dark Rooms, etc. 
Our Low Price, as il- 
lustrated, All New.. $39.95 
Dual Blower Motor 
110 Volt AC, 5 Watt $11.95 
Single Blower Motor 
110 Volt AC, 5 Watt $6.95 

12 Volt DC, Trade Wind Blower $4.50 

Mail Orders Promptly Filled . . . All California Orders -Add 3% Sales Tax . Outside of California -No Sales Tax. Write for our free booklet listing our stock and prices Radio, Electronics, Tools, Hardware, Motors, Wire, Meters, Batteries, Aluminum Sheets, eta. 20% Deposit n all C.O.D. orders. All items subject to prior sale. 

STANDARD SURPLUS 
1230 Market St., San Francisco 3, Cal. 

Telephone HEmlock 1 -3106 
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INVENTORY SALE 
ALL PRICES CUT TO BONE 

WESTINGHOUSE KUPROX RECTIFIER 
0.64 amps -28 volts. Reg. $11.00 ea., SPECIAL $1.95 
25c TUBE SALE-t53-2A7-55-27-01A- 

85-31 . 6 for $1.00 
12 BRAND NEW 10" PHONO RECORDS -Asst. Jazz - Pop -Hillbilly- Polkas . $1.79 
WOOD MIDGET CAB. 81/sx57/ax4,4" 69c 

POWER PACK KIT 
COMPLETE COMPONENT PARTS for Heavy Duty Power 
Pack. Made from Signal Corps Brand New Parts - Delivers approx. 350 volts-150 mils. 1 Plate Trans., 
1 Filament Trans.. 2 Chokes and Schematic Diagram. 
U. S. Gov't t over $60. Shipping wt. 30 lbs. 
SPECIAL PRICE $3.00 
JONES 20 TERMINAL BARRIER TYPE STRIP....25e 

TRANSMITTING FILTER CHOKES 
63 Henries, .018 Amp.. 930 Ohms 75c 
Signal Corps Phones -2 M. Ohms (8 M. Ohms 
2 Ft. Ext. Cord (and Plug). $140c 

OIL FILLED FILTER CONDENSERS 
1. -MFD -2000 volts 75c ea. 1.-MFD-1000 working volts 6/991; 12/$3.75 
FAMOUS BRAND RECORD CUTTING HEAD 
Size 13/sx27 /g ready to fit your cutting arm or 

bracket. SPECIAL $2.95 
TOBE TUBULAR ELECTROLYTICS 

20.20 MFD. 150 V...255 40 -40.20 MFD. 
40 -40 MFD. 150 V...32e 150 V 335 
30.30 MFD. 150 V...30e 
22 M.H. R.F. CHOKE COIL -27e ea. 5 for $1.00 
3 BAND OVAL DIAL -71" L x 51/2" H 60e 
100 RESISTOR ASST. 1/4 -1/2.1 WATT 955 

Low -Loss Short Wave 
Variable Condensers 

5 Plate -20 MMFD Type 20c 
14 Plate -55 -60 MMFD 27e 

Lock 
Var able Condensers er 

3 Plate -12.15 AIMED 10e 
5 Plate -20 MMFD 11e 
8 Plate -30 -35 MMFD 13e 

10 Plate -40 MMFD 14e 
14 Plate -56 MMFD 20e 
20 Plate -80 -100 MMFD . .. 25e 
27 Plate- 100 -110 MMFD. 35c 

3 GANG T.R.F. 
VARIABLE CON - 

.000365 Con. 5c 
D.P.D.T. SLIDE 
TOGGLE 
SWITCH ....23e 
2 piece 5 -pole 
Male and Female 
Separable plug. 
Both with Flex. 
Cord. 4prs.$1.00 
35e per pr. 

4 PR. WAFER SOCKETS -$1.49 per C. each 30 
PHILCO 4 MF -300 V -12 /s CAN CONDENSER -105 ea. 
5.6 PRONG WAFER SOCKETS $2.50 per O 
100 ASST. SOCKETS -4- 5.6.7.. ... ... $3.50 per C 
1,000 OHM WIRE WOUND POTENTIOMETER....15e 
30 HY- FILTER CHOKE SHIELDED 49c 
UNSHIELDED , 
10 WIRE WOUD RES. KIT -5 -50 W. ASST 49c 
2,000 ohm Wire Wound Rheostats.. 

. 

...$1 per doz. 
CARTER WIRE WOUND C.T. VARIABLE 20 OHM 

RESISTORS 85c per doz. 
RCA 6 OHM POWER RHEOSTATS 39c 
PHILCO AUTO SUPPRESSORS -$5.00 per C....7e ea. 
GEN. ELEC., WESTINGHOUSE, etc., 60 CYCLE WATT 

HOUR METERS, slightly used, perfect ondition, 
same as used in your home. 110 -125 volts. 
5 Ampere $2.95 10 Amps $3.95 

Grind your own crystals -Pure Brazilian Quartz, 11 
sizes and thicknesses -1/2 lb. package $1.00 

340 -degree dial with 10 push button attachment - 
1/4" shaft-ideal for Xmitters -Sig- Gen. or Ose.390 

RCA Band Switches - 
3 gang. 3 pos. 3 band.30c 6 gang. 5 pos. 4 -5 band.40c 
I. C. A. 30 MN RF choke 25c 
Trimmer- Padder Asst. all isolantite- singles, dual; 

triples -100 asst, pieces $2.25 
5 "-450 ohm AC- DC dynamic.$1.35 Philco rotary tap 
5 " -5M OHM RCA SPEAKER. 1.00 tone control -25c 
ATTENTION: Prospectors, Explorers for H iddenTreasures: 
Construct a U.S. Army Type of Metallic Mine Detector 
Amplifier. Amplifier unit only (less tubes and bat- 
teries) with cables, headphone cord, and jack. Army 
wiring diagram. Type AN /PRS -1 $1.95 
TUBES -0Z4 79e 
6 ASST. WET ELECTROLYTIC CONDENSERS 595 
RADIO EXPERIMENTER'S SURPRISE PACKAGE -CON- 
TAINS BYPASS S FILTER CONDENSERS, SHORT 
WAVE TUNING UNITS, POWER AND AUDIO TRANS- 
FORMERS, SOCKETS, RESISTORS, CHASSIS HARD. 
WARE, OVER 20 LBS. OF VALUABLE PARTS..54.95 
DRILLED 

5 
CHASSIS 

IS 
FOR 5-6 tubes 7 "x10 "x15 /8" 

25e 
RCA ADJUSTABLE CODE INTERFERENCE WAVE 

TRAP 456 -475 K.0 25c 
PHONE JACKS -OPEN & CLOSED AUTO. I8c 
NATIONAL 5. 15-450 VOLT CAN FILTER CON- 

DENSER 39c 
EBY SPEAKER VOL. CONTROL -60 OHMS 15e 
SALE -PHONO RECORD ALBUMS -SALE 

10 "-3 comp. 15c; 4 comp. -20e; 12 comp. -49e 
12 " -3 comp.-15c; 4 comp. -20e; 12 comp.-69c 

WESTERN ELEC. TRANSMITTING STEP -DOWN 
TRANSFORMER -AC. 190, 210, 230, 250 V. W.E. 

. 20 AMP RETARD CHOKE TO MATCH. Wt. 125 lbs 
ea. Freight Shipments Only. SPECIAL..95.00 ea. 

75 MFD., 25 V. Tubular Cond 15 for $1.00 
Line Noise Elim. R.F. Choke, P14 Wire 10e 
7 Wire Shielded Cable, 24" with Octal 

$1.00 per doz. 
4 Wire Shielded Cable, 6 Ft. with Plug...7 for $1.00 
Upright Elec. Cond. Clamps, 15/8" Diem..25 for $1.00 
RCA 2 -Way Intercommunication Set $16.50 
6 Pr. Amphenol Sockets. $4.00 per C 

G.E. Power Trans., 11/2 V., 5V., High V 50e 
Majestic 6 V. Auto Vibrator. 50e 
Tube Ring Holders 7c ea.; 15 for $1.00 
10 MFD., 300 V. Coed $1.00 per doz. 
Transmitting Filter Cond. Asst., W.E., Parvolt, 

RCA, G.E., Etc. Cap. 1 MED -31/2 MFD.6 for $1.00 
2 -Gang S.W. Variable, 50 MMFD per Sec., Dou- 

ble Spaced 10 -20 Meters with Tank Coil - 
V4" Shaft 39e 

Same with National Isolantite Grid Caps 49c 

MINIMUM ORDER S2.00-NO C.O.D. 
SHIPMENTS -PLEASE INCLUDE POSTAGE 

NEWARK 
SURPLUS MATERIALS CO. 

Dept. FE 

324 Plane Street NEWARK 1. N. J. 
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leaders, station managers, sponsors, 
agency executives, film and program 
producers, engineers, and educators. 
Also taking part in the panel discus- 
sions will be representatives of the 
FCC, the Armed Forces, manufac- 
turers of television equipment, and au- 
dience survey groups. 

The film industry is expected to be 
represented by approximately 500 per- 
sons including film directors, film pro- 
ducers and distributors, etc. These 
persons will be present for the Annual 
Television Film Conference which will 
be held in conjunction with the Tele- 
vision Institute on February 8th. 

* * S 

CHANNEL MASTER CORPORATION, as 
assignee of Joseph Y. Resnick, has re- 
ceived a favorable decision in its suit 
against Video Television, Inc. over 
ownership of U. S. Patent No. 2,465,331 
covering a foldable television antenna. 

Video Television, Inc. brought the 
action against Channel Master Corpo- 
ration and Mr. Resnick, claiming that 
the invention had been made under cir- 
cumstances which entitled Video Tele- 
vision, Inc. to the patent. 

RADIO PRODUCTS SALES COMPANY of 
Los Angeles has signed a franchise 
with Noblitt- Sparks Industries, Inc. to 
handle the distribution of the Arvin 
line of radios, TV receivers, and ap- 
pliances. . . . RADIO DISTRIBUTING 
COMPANY of Indianapolis will handle 
the Arvin line in Indianapolis and sur- 
rounding counties.... John Meck In- 
dustries, Inc. has appointed JORDAN 
ELECTRONIC COMPANY of Erie, Pa. as 
its franchise distributor in that area 
while OHIO SPECIALTY COMPANY of 
Cincinnati will handle sales in Cincin- 
nati area. At the same time ROBBINS 
DISTRIBUTING CORPORATION was 
named franchise distributor for the 
New York City area. . . . COLUMBIA 
DISTRIBUTING CORPORATION of Seattle 
is the new distributor for Admiral Cor- 
poration's line of home radio- phono- 
graphs and television receivers in the 
entire western Washington territory. 
IRION COMPANY of El Paso will handle 
the Admiral line in that area. . . . 

SAMUEL N. STROUM of Seattle has been 
named sales representative in the 
Northwestern States for Insuline Cor- 
poration of America. . . . Amperex 
Electronic Corporation has appointed 
the ALLEN I. WILLIAMS COMPANY of 
Denver as their sales representatives 
in Colorado, New Mexico, Wyoming, 
Nebraska, Utah, and Kansas. ... Pyra- 
mid Instrument Company has ap- 
pointed three new sales representa- 
tives, DELAVAN ENGINEERING COM- 
PANY of Des Moines, R. E. MYERS AND 
SON, St. Louis, and LESTER L ELSTAD, 
of Minneapolis. . . . 'Technical Appli- 
ance Corporation has appointed THE 
BRANUM COMPANY of Dallas to handle 
its line of TV, FM, and AM antenna 
systems and accessories. . . . JAMES L. 

KEARNS of Portland, Oregon has been 
appointed factory representative for 
the Cinema Engineering Co. of Bur- 
bank. 

ATTENTION 
ALL ELECTRONIC - 

TELEVISION 

ENGINEERS 

For more than 6 years 
ELECTRONIC 

ENGINEERING, a special 
edition of RADIO g TELEVI- 
SION NEWS, has kept alert 
engineers dependably and 
thoroughly informed on all 
that's really important in 
electronic engineering. 

Selected and exclusive articles 
and other specialized features 
of practical and lasting value 
to electronic engineers are 
added to the content of the 
regular edition of RADIO 
g TELEVISION NEWS. 

Subscribers to the regular 
edition may change to the 
RADIO -ELECTRONIC EN- 
GINEERING edition by remit- 
ting an extra dollar for each 
6 months of the unfulfilled 
portion of their subscriptions. 

New subscribers please use the 
lower half of order card in this 
issue. 

The RADIO -ELECTRONIC 
ENGINEERING edition is avail- 
able only by subscription. 

edition of 
RADIO g TELEVISION NEWS 

1S5 N. Wabash Ave. 
Chicago I, III. 

RADIO & TELEVISION NEWS 
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RAI TUBES 
At LOWEST Prices! 

AM 

FM 

TV 

Largest Tube 

ORDE 

Imme 

2 C 
1T4 
1U4 
3A4 
6S8GT 

ea. OlA 
4A6G 
6A3 

3Q4 
354 
3V4 
5U4G 
5W4GT 
5X4G 
5Y3GT 
5Y4G 
6AB4 
6AC4 
6AC5 
6AC5GT 
6AG5 
6AK5 

39`.. 

105 
106 
1L4 
1 R5 
1S5 
1U5 
2A5 
2A7 

6C4 
6F8GT 
6S D7GT 
10 
12A 
14X7 
39/44 

6AL6 
6AQ5 
6A R5 
6AS5 
6AT6 
6AU6 
6A8G 
6A8GT 
6B6 
6BA6 
6B D6 
6BE6 
6BH6 
6BJ6 

47 25S 146 1F5G 

FREE! 50 25Z6GT 1B5 1G4GT 
71A 482B 1DSGT 1G6GT 
112A 483 1D7 1H4G 
182B 1A4 1D8GT 1H6GT 
183 1A4P 1F4 1J6G 

$20.00 List Value 
Cornell -Dubilier, 

. Mallory, Aerovox, 
Sprague, Solar. Filter Condensers 
-ten fast moving filters FREE 
with each 100 tubes. 

6C5 6K7GT 6SR7 12AX7 12SH7GT 35 5005 
6C8G 6K8GT 6U6G 12BA6 12SN7GT 35B5 50Y6 
6D6 6P5GT 6U6GT 12BA7 125R7GT 35C5 51 
6F5GT 6SA7GT 6U7G 12BE6 1619 35W4 VT-52 
6F6GT 6SC7GT 6U7GT 12F5GT 1629 (eye) 35Z4GT 56 
6G6 6SG7 6V6GT 12H6 24A 35Z5GT 57 
6H6 6SG7GT 6W4 12J5GT 25L6GT 35Z6GT 58 6H6GT 6SH7 6X4 12J7GT 25X6 36 76 6J5 6SJ7 6X5GT 12K7GT 
6J5GT 6SJ7GT 6Z4 12K8GT 30 37 77 

6J6 6SL7GT 12A8GT 12S8GT 31 38 78 

6J7G 6SK7GT 12AT6 12SA7GT 32 39 80 
6J7GT 6SN7GT 12AU6 12SF5 33 46 85 
6K6GT 6SQ7GT 12AU7 12SF7 34 50B5 89 

69 each 

1B3GT 6G5 
2A3 6U5 

6117 
19BG6G 

6BG6G 50A5 
6E5 807 

49`,. 

OZ4 
1A5GT 
1A7GT 

59c 

1C7G 
1LA4 
1LE3 
1N5GT 
1P5GT 
1Q5GT 
1T5GT 
1V 
1C5GT 

lABS 
lA D5 
1H5GT 
1LA6 
1LB4 

2B7 6A R5 6F5 6T70 7B5 7G7 7W7 12Q7GT 
5V4 6AS5 6F8G 6T8 7B6 7H7 7Y4 12SG7 
5Z3 6A1/6 6K7G 6U7 7138 7J7 10Y 12SJ7GT 
5Z4 6B4G 6R7 6W7G 7C4 7L7 12A7 12SK7GT 
6A8 6BÁ7 6S8 6Y6G 7C6 7N7 12AT7 12SL7 6AC7 6B8 6SF5GT 6Z7G 7E5 7Q7 12AV6 125Q7GT 6AJ5 6C6 6557 7A4 7E8 7S7 12BF6 

12Z3 6AKG 608 6SÚ7 7A6 7E7 7T7 12C8 
6AL5 6D8G 6Q7GT 7A7 7F7 7V7 12J5 19T8 

2C34 3573 6J8G 6SQ7GT 12A6 1486 14X7 2051 83 

2V3G 3LF4 6L6G 7A8 12BF6 14H7 35Y4 5006 117Z6GT 
2X2 6B7 6L6 7C4 14A7 14N7 45 70L7GT 9001 
25Z5 6BF6 667G 7C5 14ÁF7 14Q7 2053 81 XXB 

Less than 50 tubes, 5c per tube extra. 
Above prices are for 50 tubes or more -may be assorted. Individually boxed -Standard factory guarantee. 

1LC5 
1LC6 
1LH4 
1LN5 
1S4 

20 43 
32L7GT 50L6GT 
35/51 53 
35L6GT 75 
36 84/6Z4 
40 11773 
41 V R150 
42 XXL 

150L6, 35Z5, , 

12SQ7, 12SA7 5 tubes for s2.19 

Picture 
VA 11 95I 12LP4 t2A.(IG Picture each t `F 95 Tube each 

Best Quality SPEAKERS Alnico 5 PM 

10 or more Price 
Each Each 

v- 95c-$1.05 
2', 3', 4 " -95c - $1.05 

6' $1.49 $1.59 
8' 2.95 3.25 

10' 4.25 4.50 
12' 4.95 5.95 
Utah Speaker Baffles- completely enclosed 

for 8' speakers and smaller ea. $2.00 
Jobbers: write for quantity prices 

IF TRANSFORMERS 
Standard Replacement 
Regular size ea. 29C 
Midget ea. 39c 

Red Hot Vibrator Special. 4- prong, small 
size Universal, fits 80% of all lobs.. ea. 89c 

Jobbers: Write for quantity price. 
4 PRONG VIBRATORS -VERY BEST BRANDS 

Standard replace- 
ment--Sensational 
Value 

$' 29 ea. 

OCTAL SOCKETS 10 for 49e 
MINIATURE TUBE SOCKETS 10 for 49c 

I 

Standard replacement crystal 
cartridge. Each $1.39 

RESISTORS 
100 resistors -packed in a box I RC etc. $ 1 98 Best values only-1/2 watt, i watt, 2 watt. 

SELENIUM RECTIFIERS 
Standard 100 mil. 
Each 79c 

PUSH -BACK WIRE 
100 -ft. rolls 39c each 

OUR NEW ADDRESS 

PREMIER RADIO TODE COMPANY 
551 West Randolph St., Chicago 6, III. 

Phone: Andover 3 -1590 

"Your Tube Source Since 1926" 

Miniature tubes 12AT6, 12BA6, 
X1.69 12BE6, 35W4, 50B5...5 tubes for Ui9 

3S4, 1T4, 1S5, 1R5 
4 tubes for $1.29 

NEW TEST EQUIPMENT 
All makes, all models. Tell us what you need 
and we will quote best prices. 

RF and Antenna Coils. f Standard Broadcast Band 29C ea. 

VOLUME CONTROLS 
10 or more 

VERY BEST BRANDS Each 
rya meg. or 1 meg. or 1/10 meg. s with switch -long shaft L9C 
2 meg. for battery s A 

long shaft 29C 
'/2 meg., 1 meg., 1 /10 meg. or 2 

meg., long shaft, less switch 16c 
BY -PASS CONDENSERS 
100 Condensers assorted 
in package $5.95 
.001 ea. 6c 
.002 ea. 6c 
.005 ea. 6c 
.01 . 600 V ea. 7c 
.02 ea. 7c 
.05 ea. 8c 
.1 ea. 9c 

400 -VOLT BY -PASS CONDENSERS 
.05 mfd ea. 6c 

.2 mfd ea. 6c 
.25 mfd ea. 10e 
.5 mfd ea. 15e 

BUFFER CONDENSERS 
.005 )) 

.008 mfd. 1600 WV 
mfd. 1600 WV 

.01 mfd. 1600 WV l) 15c ea. 

VARIABLE CONDENSERS 
Two gang for superhet Standard 1/4" shaft 69e 

Price 
Each 

35c 
35c 
19c 

S 
P 
E 
C 
I 
A 
L 
S 

1R5, 1S5, 1T4, 3V4 Battery 11,29 
Tube Special...4 tubes for t' B 

50AQ5, 35Y4, 14A7, 
es 5 for s 0 2.5 

OUTPUT TRANSFORMERS 
For 50L6, 

etc. 39e ea. 

For 6V6, 6F6, 3Q5, Aye ea. etc 

UNIVERSAL OUTPUT 
TRANSFORMER SPECIAL 

Up to 12 watts to any speaker 98c ea. 
dwhile they last) 

Special on No.47 Pilot Lights Only - 
100 Bulbs ...$3.95 Box of 10...49c 

PILOT LIGHTS -100 BULBS $490 
1 box of 54c 10 bulbs 
No. 40 6 -8 V.15 Amps. I No. 44 6 -8 V. 25 Amps. 
No. 41 2.5 V. 50 Amps. No. 46 6 -8 V. 25 4.mps. 

No. 51 6 -8 V. 20 Amps. 
6 -FT. LINE CORDS 

Good Rubber with Underwriters' Ap- 
$ 1 .2 5 110 

proved. 
o: for $1 .69 10 for 

TV Antennas: TV PARTS 
Conical price leader with 8 -ft. mast $5.75 
World's Best Delux Conical with 9 -ft 

mast and heavy cast fittings 8.95 
Hi -Lo folded dipole array, 8 -ft. mast 6.95 

300 -ohm line $1.59 per 100 ft. $14.95 per 1000 ft. 
Horizontal output. RCA Type Flyback.53.45 ea. 
Discriminator Transformers 1.29 ea. 
TV Screen Filters with suction ..51.17 

-best quality IND. BOXED for 12 ".. 1.95 
highest re -sale value 16 ".. 2.55 

FILTER 
CONDENSERS 
Very best brands 110 or more 

assorted 
Fresh stock 5 %discount 

450 Working Volts 
8-450 V ea. 21c 

10-450 V ea. 24c 
10-450 V w/20-20-25 V ea. 29c 
15-450 V ea. 29c 
20-450 V ea. 39c 
30-450 V ea. 49c 

30-450 V with 20 20- 30-20-150 V ea. 29c 
25 V ea. 29c 30-30-150 V ea. 39c 

8-8-450 V ea. 39c 40-20-150 V ea. 39c 
8-8-450 V-50-50 V ea. 39c 40-30-150 V-30-20-25 V ea. 39c 
8-8-8-450 V ea. 39c 40-40-150 V ea. 39c 
8-8-8-450 V-50-50 V....ea. 39c 40-40-150 V 20-25 V ea. 39c 

10-10-450 V ea. 43c 54-30-150 V ea. 39c 
20-20-450 V ea. 49c 50-50-150 V ea. 39c 

150 Working Volts 60-60-150 V ea. 39c 
20-16-16-350 V Sprague 

type ea. 39c 
25-25-150 V-200-10 V ea. 39c 

Cathode Condensers 

10-10-150 V ea 
10-10-10-150 V ea 
15-150 V ea 
16-150 V ea 
20-150 V ea 
30-150 V ea 
40-150 V ea 
15-15-150 V ea 
20-10-150 V ea 
20-20-150 V ea 
20-20-20-150 V ea 

. 24c 

. 29c 
. 21e 
. 23c 

. 25c 

. 29c 

. 29c 

. 29c 

. 24c 

. 29c 

. 39c 

10-25 V 
20-20-25 V 
20-20-20-25 V 
20-25 V 
25-25 V 
30-50 V 

100-25 V 

c ea. 

Rated accounts -10 days -all others 20% deposit with order, balance COD. Minimum order 55.00. 
All shipments FOB Chicago. Prompt attention paid to foreign orders. ORDER TODAY. Our parts and 
tubes are warranted to be 100% replacements for the prototypes in the listings above. Satisfaction 
Guaranteed. To speed up delivery, sign your order and your remittance with the same name. 
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READ CAREFULLY 
AND SAVE! 

OIL CONDENSERS 
20 mfd 330 vac -$1.85 8 mfd 2000 vdc-$4.95 
1 mfd 600 vdc- .29 10 mfd 2000 vdc- 5.95 
2 mfd 600 vdc- .39 2 mfd 4000 vdc- 4.95 
4 mfd 600 vdc .59 1 mfd 5000 vdc- 4.50 
6 mfd 600 vdc- .79 .1 /.1 mfd 7000 vdc- 2.25 

3/3 mfd 600 vdc- .79 .1 . mfd 7500 vde- 1.95 
8x8 mfd 600 ode- 1.39 1 mfd 7500 vdc- 9.25 
10 mfd 600 vdc- .89 .01/.01 mfd 12 kv 
20 mfd 600 vdc- 2.15 dc- 5.75 

4 mfd 1000 vdc- .95 .005/.01 mfd 12KV 
6 mfd 1000 vdc- 1.19 dc- 5.50 
2 mfs 1500 vdc- 1.25 .65 mfd 12,500 
4 mfd 1500 vdc- 2.25 vdc -12.95 
6 mfd 1500 vdc- 2.95 .75/.35 mfd 8 /16 kv- 7.95 
1 mfd 2000 vdc- 1.45 2 mfd 18 kv de -59.50 
2 mfd 2000 vdc- 2.25 1 mfd 15 kv de -15.05 

PANEL METERS -BRAND NEW 
2" 0 -5 ma Basic....$1.95 2" 0 -I amp R.F $2.45 

2" 0 -30 amp DC.... 2.45 3" 0 -100 ma 3.50 
3" 0 -80 ma 2.95 

2" 0.1 ma Basic.... 2.95 3" 0-75 amp AC 3.95 
2" 0 -20 ma Basic... 1.75 3" 0 -2 ma DC 3.95 

0-200 ma DC 3.95 
2" 0.300 V. AC - 2.95 3" 0-20 ma DC 3.50 

FILAMENT TRANSFORMERS 
110 V 60 Cy Fri. Fully Cased. 
5 Volt 15 Amp $2.75 
2.5 Volt 10 Amp 3.43 
2.5 Volt CT 21 Amp 4.75 
6.3 Volt 10 Amp 1.89 
51/4V CT 21A, 7.5V 6A, 7.5V 6A 4.95 
5 Volt 4A, 6.3V. 3A 2.45 
2.5V CT 20A, 2.5V CT 20A 6.95 

CHOKE BARGAINS 
6 Henry 50 ma 300 ohms 3 for $0.99 
6 Henry 80 ma 220 ohms 2 for .99 
8 Henry 150 ma 140 ohms .99 
1.5 Henry 250 ma 72 ohms .59 
6 Henry 300 ma 65 ohms 3.75 
Swing. 1.6/12 Hy I Amp /100 ma 15 ohm 19.95 

HIGH CURRENT TRANSF. 820 Volts CT at 775 
Ma. Pri. 110/220 Volts 60 cycles. Fully Cased $5.95 

SCOPE TRANSFORMERS 
Pri I10V 60 Cy- Hermetically Sealed 

2500V RMS @ 12 Ma $2.95 
1050V RMS @ 20 Ma. 20V 4.5A, 2.5V 5A 4.75 
4400V RMS 4.5 Ma., 5V 3A, I5Kv Ins 4.95 

GENERAL PURPOSE TRANSFORMERS 
Ideal for Bias, Filament, Isolation, Stepdown, etc. 
2 isolated 110v pr. sec. 110v at 900 ma plus 6.3 @ 
2 amps. Fully cased Now $1.49 ea. 

RELAY SPECIALS 
Advance Antenna Relay 110V 60 Cy Coil Ceramic 

insulation DPDT ea. $1.95 
Dunco Relay 6 Volt 60 Cy Coil, Ceramic in- 

sulation. DPST ea 1.69 
Allen Bradley Solenoid, 110V 60 Cy Coil, DPST, 

25 amp contacts.......... ... a. 2.95 
Westinghouse MN" Overload Relay, adjustable 

250 Ma to 1 amp, manual reset...... . 4.95 
GE "PBC" Instantaneous overload relay adj. 

100 -200 Ma Elect. reset 110V 60 Cy, 
4PDT . ea. 7.50 

GE overload relay 640 Ma, easily made adjut 
able. elect, reset 110V 60 Cy Only -ea. 2.50 

30 WATT WIRE WOUND RESISTORS 
O H MS 100.1500- 2500- 3k -4k- 4500 -5k -5300- 

10k- 15k -18k 15 ea. 8 for $0.99 

Mallory Vibropack Kit. 6 Volt input. Output 300 
Volts at 100 MA. Transformer & Vibrator 

$5.85 for both 

UTC type PA 5000 ohm plate to 500 ohm line and 
6 ohm voice coil. 10 watt. 60 to 10,000 cps ±I 
DB.- CLOSE OUT AT $1.99 

ODD'S 'N' ENDS BARGAINS 
.02 mfd 400 Volt DC Tubulars 15 for $0.99 
GE 2 mfd 250 Volt AC Condenser 6 for .99 
10 meg 10 Watt Resistor IRC .49 
Heineman 6 amp 110V AC CKT Breaker .99 
Reineman 25 amp 110V AC CKT Breaker 1.19 
Erie Ceramicon .0005 mmf 20 for .99 
.01 600V DC Pigtail micas 10 for .99 
.001 600V DC Pigtail micas 15 for .99 

n 12 for .99 .006 600V DC Pigtail 
l mmf Cond. 2 to 11 lmf ball brngs .49 

CD type 4 .001 600VDC 
Variable 

foc .99 
Hammarlund 250 mmf Variable midget 
10,000 

MC2505 
ohm Potentiometer 5 for .99 

1/o meg Potentiometer....... 5 for .99 
Trimm "Commercial" Headphones.. ea. 3.75 
CD 16 mfd 450V electrolytic in can with 

heads 4 for .99 
50 meg 35 watt IRC with mount......' .88 
Hammarlund 150 mmf Condensée .07 spac- 

ing .69 
v n CD 8 mfd 450 volt Electrolytics in can 

OK). . .. .. ) B for .99 (Dented But 
3x1 mfd 1200V DC O i Cond. (for BC-375E) .89 
Centralab Variable Ceramicon 

mmf ... .. . .29 
Western Electric ilver ble 2.5 

mm . . . ó for .79 
G. P. Outdoor Switch eatherpro of) :.. . i .99 
Ohm i te Model 412 TAP twi.tch Singl e Pole 

6 50 amp contacts 2.95 
Mosoma n Switch 4PDT 1.10 
Mossman Switch 

Earphone 
nuns 6PST 1.75 

30 Miniature ns e .49 
UTC 

Rect. 
Trans for above .49 

Powe 
Rheostat 

ost at 150 2 amp W 2.55 
Power Rheostat 100 ohms, 50 Watt .55 
Power Rheostat 300 Ohms, 50 Watt .55 
Power Rheostat Dual 200 ohms, 50 Watt. .69 

00 ohm 100 Watt Resistor 4 for .99 
100 00m 

ohms 
Watt Adj. Resistor... 6 for .99 

ire 50,000 ohms 1 wire wound Resistor 6 for .99 
2 MrOlab 5 Watt R3 Section .. .29 
Centralab os per 

section, 
3 Section Switch 

2 for .99 Pole 5 eos per 
675 Watts, with Power Rheostat 25 ohm 675 Watts, with 

knob 2.95 
.07 1000VDC Micas, Dangamo 3 for .99 

PEAK ELECTRONICS CO. 
188 WASHINGTON STREET DEPT. MR 

NEW YORK 7, N. ,Y. 
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NEW "V PROI UCTS 

on the Market 
DU MONT 1NPUTUNER 

The Electronic Parts Division of 
Allen B. Du Mont Laboratories, Inc. 
of East Paterson, New Jersey has an- 
nounced a new four- section Inpu- 
tuner which incorporates the latest 
Mallory -Ware spiral -type Inductuner. 

According to the company, the fore- 
most advantage is its ability to double 
the gain and provide increased selec- 
tivity over previous models. The tuning 
range is continuous from 54 to 216 
mc., inclusive, covering the TV chan- 
nels 2 to 13 as well as the FM band. 
The new Inputuner which requires only 
5.9 turns of tuning motion as against 
10 turns for previous models provides 
an improvement in the high -band 
spread. A new type dial illuminates 
the TV channel numerals on an outer 
circle and then automatically switches 
the illumination to the FM designa- 
tions on an inner circle when the tuner 
traverses the FM band. 

The unit is completely shielded and 
is supplied complete with tubes, new - 
type dial, and escutcheon. 

"UNIMAC" MOUNT 
Marvin Radio- Television of 89th at 

Buckeye Road, Cleveland 4, Ohio, has 
developed a unique unit which facili- 
tates the erection of TV and FM an- 
tennas. 

Known as the "Unimac" chimney 
antenna mount, the new unit requires 
only the use of one bolt on each of 
two units to lock -clamp the steel 
strapping in place and take up the 
slack. One wrench and a single opera- 
tion add to the safety factor of this 
installation. 

Constructed of heavy gauge, weather 
protected metal, the "Unimac" sets 
are made of two pre -assembled units, 

which come complete with all hard- 
ware and two twelve -foot bands for 
secure installation on even the largest 
chimneys. Any mast with a diameter 
of 3/4 to 13/4 inches can be accommo- 
dated. 

TELEVISION AMPLIFIER 
The new Model 212TV amplifier, 

manufactured by Spencer- Kennedy 
Laboratories, Inc., 186 Massachusetts 
Avenue, Cambridge 39, Mass., has been 
specifically designed for television use. 

This single untuned amplifier has a 
bandwidth of 40 to 240 mc. and a gain 
of 20 db. into a 72 ohm unbalanced 
load, and 25 db. into a 300 ohm bal- 
anced line. 

Capable of replacing up to twelve 
single channel TV or FM amplifiers, it 
has a transmission characteristic of 

± 2 db. over the bandwidth and an 
impedance of 200 ohms. In addition to 
an integral power, supply, transform- 
ers can be supplied to match 52, 72, 
and 93 ohm unbalanced and 300 ohm 
balanced lines. 

Owing to the traveling wave circuit 
used, a tube failure does not mean 
amplifier failure, but only a loss of 
0.7 db. in gain. Compact and simple 
in construction, the Model 212TV am- 
plifier can be safely left unattended 
over long periods of time in television 
distribution systems in hotels, apart- 
ment houses, restaurants, sales rooms, 
and television sets in fringe areas. 
Full data on this unit is available 
from Dept. RT at the Cambridge ad- 
dress. 

TWO NEW ANTENNAS 
Two completely new antenna mod- 

els, the " Versacone" and the "Jack - 
nife" have been unveiled by Radio 
Merchandise Sales, Inc., of 550 West- 
chester Avenue, New York 55. 

The "Versacone" is a conical, all - 
channel antenna which is readily 
adaptable in various arrays by the 
simple shifting of rods in the reflector 
and insulator plates. 

The "Jacknife" model was designed 
to provide a completely pre- assem- 
bled, all- channel antenna that has no 
loose parts and requires no manipula- 
tion of the rods, in conical, folded, and 
straight dipole models. 

ALL -ALUMINUM CONICALS 
JFD Manufacturing Co., Inc. of 

6101 Sixteenth Avenue, Brooklyn 4, 
New York is currently in production 
on a newly- designed, all- aluminum 
conical antenna which has been named 
the "Commandair." 

The antenna features heavy -duty 
element brackets with extra -long grip- 
ping surfaces for secure anchoring of 
elements, all- aluminum, corrosion - 
resistant construction for greater 
stamina and longer life, elements of 
heavy -wall aluminum tubing for added 
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I AMPLIFIER Push -Pull triode amplifiers having 2 of the valuable and scarce 
.M.á,. ouncer type hypersil core audio transformers that sell for over 

$10.00 each. Neat aluminum case, fully enclosed. Perfect for intercom systems, phono, mike, 
or signal tracer amplifier for testing radio. A $25.00 bargain at only $3.40 each. 

Stupendous/ G.gonf.:/ Ce %:..e /! 
BARCA INS/n R FO6'/PHENT 

RT1463 7 tube amplifier containing 3 -7F7, I -7Y4, 3 -7N7, 4 potentiometers, numerous resistors, filter and 
bypass condensers, filter chokes, power and audio transformers, and six sensitive plate relays. A military 
development that provided amazing stepless control proportional to correction required for ailerons, rudder 
and elevator, in the original application. A control amplifier of the ordinary type would deflect the rudder 
by some arbitrary amount when the Ship was blown off the course to port or starboard. The result would 
either be that the c ection was insufficient and the plane continued off course, or the correction would be 
too great, starting a series of tackings that would greatly increase fuel consumption and elapsed time in reach- 
ing the objective. This phenomenal unit, with its 3 amplifiers and six 5000 ohm lays in bridge circuits, 
will 

riations 
accurately control 

orpreverses 
operations, 

directions. 9'x7 "x8a' black crackle 
adjustable 

case. elBrandnnewtl in 
original carton, $9.95. 

Universal 4 lead broadcast band oscillator coil 

l Clon ofeJUU ui r)edTenfo.a: y óó d;l, Are the Answer Problem COMPACT PROOF 

to Any Network 
CUT.OFF 

HUM 'D RP LOSS 1GH 
SHA INSERTION 

H 

LOWhl1STABILITY FILTERS 3000 C'I. 

COIL 1100 CYCLE 000 CY.s ASO 
e 
35íp0 wpal 

d physical 

¡¡ D C 
esaoe Far 

' ! i n ui 
..Q..,55 T 

RV: 
tl for $ w eing 24gN. 

FILTERS ae.11ow 
u9omiTvélullihcRhasampflnssbfh ñtiä nth 

avY 1D _ 
tuvalen erior a 00 

P.M. SPEAKERS 
Latently PM Speak- 
er in a fully- enclosed 
metal cabinet. Speaker 
and case match com- 
munication receivers, 
in addition make per- 
fect intercom remote 
stat ins. $4.50. In- 
cluding output transformer $4.95. 

HEAT GUN 
Red plastic, stream- 
lined, pistol grip heat 
gun. Blasts 160° hot 
it at 20 . ft. per 

minute. te. Big rugged 
vacuum cleaner type 
AC -DC motor that also blows cold air. 
Use to clean radio chassis, heat car- 
buretors. dry ignitions, quick -dry paint, 

Guaranteedadiat money 
water 

udedesf 
etc. 

prepaid, in 5 days. $12.95. 
re 

di gram 

Sensafional Value in 
AC -DC POCKET TESTER 

This analyzer features 
sensitive repulsion 

type eter in bakelite 0 
case. The result of 
15 years the in- strument field by a 
large company special- izing in electronic 

equipment. quipment. Spe- 
'fications of the AC- 

DC Model Volt -Ohm- 
Milliameter: AC -Volts 
0 -25, 50, 125, 250: 
DC Volts -0 -25, 50, 
125, 250; Milliam- 
peres AC-0 to 50; :sv. 
DC Milliamperes -0 to 
50; Ohms Full Scale -100,000; Ohms Cen- 
ter Scale -2400; Capaci y -.05 to 15 Mfd. Total Price, prepaid - the USA -$7.00. S'mi- lar DC Meter, thout the AC operated ranges of above, $5.50 prepaid. 

fM 'on 4 
:wv.sOo ''.e 

0 5. sea.0/ 

RT 1579 
WITH TUBES, 

DIAGRAM 
AND 

PARTS LIST 
$14.95 

and óF6 
of 

utput 
stages (cascade 

high gain, high fidelity amplifier am 60 cycle 110V 
chassis, 

supply on same 13b x stan- 

tials steel hh cover over tubes 
by 

Made by Western Electric with 
typical 

quality components such as husky 
typical 

transformer and. oil condensers, this unit is obviously intended to give years of trouble -free service With no more need for repairs than a telephone. Dis- connecting one wire each from the special tuned puts and output filters, esults n as high a fidelity amplifier as can be obtained. 

THE BUFRAD 
SECTIONAL TOWER 

This latest addition to the famous line of 
BUFRAD antenna products makes up to a 
hundred foot tower from any desired num- 
ber of ten foot sections of extremely strong 
welded construction. The s e c t i on s ars 
shipped assembled and painted, so that 
erection is a matter of minutes rather than 
hours. Assembly is a one man job, and is 
accomplished by climbing up the corn- 
Dieted portion of the tower with the next 
25 lb. section to be installed. Band and 
footholds are provided to make the work 
afe and easy. Cap at top of tower pro- 

vides bearing surface for rotating, and pre- 
vents water from entering tubes. Useful 
for police, or amateur transmitters, and 
in addition the tower will pro - 
vide satisfactory TV reception 
where otherwise it would be 
impossible. Ideal for support- 
ing permanent or temporary 
power lines, wind generators, 
stadium public address speak- 
ers or spotlights for gas sta- 
tions or parking lots "B" and 
"C" sections together cost a 
total of $15.75 and total 20 
feet. "A" sections, which 
make up the entire tower ex- 
cept for the top, are each 10 
feet long and cost but 
S 1 2.75 apiece. Those who 
wish a mast base will be able 
to obtain one (not shown 
above), for only $6.75. The 
base is especially useful when 
erecting the tower on a slop- 
ing roof. 

"'DRILLMASTER" 
ELECTRIC DRILL 

Low - priced 
electric drill, 
ideal f o r 
hobbyists. 
Complete 
with sander. buffers, 
grinding wheels, etc. Quantity 
limited. $9.95. Satisfac- 
tion guaranteed or money re- 
funded if returned prepaid 
within 5 days. 

POWER RHEOSTAT 
Exceptionally Rugged. Trouble -free de- 
sign. Withstands severe overloading to 
many times 25 watt rating without burn- 
ing or smoking. Perfect motor speed con- 
trol or line voltage adjuster. 3 sizes avail- 
able: 50, 60 and 200 ohms. Regular 
price $5.20. Special-S I .00. 

RT1655 

only $14.9 5 
11 tube crystal - controlled Super- heterodyne recel. er 
that covers the FM band. The ultra modern cire it 
uses the latest type of tubes including 7 miniature 
6AJ5's. Beautiful chassis and aluminum cabin t. 
Tubes and diagram included. 
T -32 Microphone with desk or table stand $2.95 

SOS EMERGENCY 
TRANSMITTER 

Famous Gibson Girl Transmitter that saved so many lives during the War. 
Distress call transmitter for boats and airplanes. No external power supply 
required for operation. It is merely 
necessary to turn the crank on the top 
of the transmitter and power is gen- 
erated and the distress signal is 
tomatically sent out on international 
distress frequency. Brand New Gibson 
Girl Transmitter complete with tubes. $9.95. 

ANTENNA 
KIT 

For Gibson Girl transmitter, 300 
ft. antenna wire, 
2 balloons, 2 hydrogen genera- 
tors, box kite for windy weather, 
searchlight. Com- 
plete kit. 

$9.95 

MIKE Jr. 
60e 

MICROPHONES 
Super Special- Highest quality all chrome bullet haped CRYSTAL MIKE of top-flight nationally known. $.5.95 00000000 

BULLET DYNAMIC MAKE $7.95 
PUSH - TO - LAPEL MIKES - T -32 M I K E TALK MI KE (Specify whether with desk or with switch carbon or mag- table tand on handle netic) 93c $2.95 

3 -Gang Broad- 
cast Band Per- 
meability tun- 
er. Was $3.50. 
Now $1.50. 

SIGNAL GENERATOR 
Genuine Laboratory -type precision signal 
generator. Manufactured and sold for $65.00 
each in large quantities during the use by 
Northeastern Engineering Corp., one of the 
top manufacturers of electronic equipment 
for the U.S. Govt. Five fundamental bands 
starting at 150 IRC. Strong harmonics up to 
120 MC. Five step ladder type attenuator as 
well as potentiometer output control. Regu- 
lar 1000 cycle audio oscillator using vac- 
uum tube, not a cheap neon saw tooth au- 
dio oscillator, Audio output separate y available externally. 
Weight without packing 
material 16 lbs. which 
should show what a 
world of difference ex- 
ists between this signal 
generator and the ordi- 
nary cheap oscillator used by the average 
serviceman. Complete 
with fused plug a n d 
coaxial output 1 e a d. 
S u p e r S p e c i a l 
$38.75. 

s Supreme 
Instruments 
Corp. Model 
592 Volt- 

Ohm- 
Milliameter. 

Either 
25000 
10 00 h e, 
p volt. 
Sensitivity 
at the throw 
of a switch: 
44 Ranges at your fingertips. 

Th outstanding tester 
of all time. Send for 
folder and compare to 
see how it is unbeat- 
able. Regularly $58.95. 
Special $48.95. 

1. AUDIO 
AMPLIFIER 

Undreamed of value. Uses 
6V6's. Has 4 microphone 

inputs brought to jacks at rear panel. Various out- put impedances available at rear panel 
case 

connec- tions. Steel with chrome handles. 9" long 
x 9" high x 6" deep. Tubes included. Shipping 

20 
supply lasts 

lbs. SUPER SPECIAL -$4.95 hile 

Bandswitching 
Tuning Turret 

4 bands above 100 Mc. 
P14 silver plated coil 

. Tuning condensers, wire. 
motor diagram in- 

cluded. Only $2.95. 

HURRY 
Set your 2 gang 
midget superhet 
tuning condensers 
with 5k" shaft and 
trimmers. R e g . 

$1.25 each, now 5 
for $2.00. 

WE WILL PAY CASH 
for SCR284, BC634, PE103, 
BC348, BC312, BC222, BC324, 
and BC342 receivers. SCR522 
and BC610 transmitters. We 
are especially interested in 
any factory, dealer or other 
outlet submitting a list of sur- 
plus electronic equipment for 
us to bid on. 

DELUXE SUPERHET 
A.C. -D.C. RADIO KIT 

Extra high qual- 
ity standard pro- 
duction line radio 
in kit form with 
complete instruc- 
tions. Features 2 iron core I.F. 
transformers, a 2 gang condenser, 
and polyethylene 
insulated edge- 
wise wound an- 
tenna loop. Tubes include 12AT6, 

12BA6, 12BE6, 50B5 & 35W4. Re- 
ceives broadcast band from 550 to 
1700 KC. 

Kit form $8.75 or 2 for....$17.00 
Assembled, Wired & tested 

$ 12.95 or 2 for 25.00 
BUFFALO RADIO SUPPLY, 219 -221 Genesee St., Dept. RN-2 BUFFALO 3, N.Y. 
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IN DETROIT IT'S AARON 
NEW 348 MAINT. KITS IN ORIG. BOXES 

Spares for BC -348 -Q Revr.- contains -6 dial lamps 
L.M.27 -6 fuses -16 brushes -1 Allen wrench- 
1 tuning wrench -1 voltage regulator bulb 
(neon) 110V.1,q W -RCA- 991... ... . $1.39 

Spares for BC -348 -0 Rcvr. -contains -16 brushes - 
6 fuses -6 L.M. 27 dial lamps -1 set screw 
wrenches 51.00 

Spares for BC-375 Xmitter- contains -8 brushes - 
8 fuses -12 fuse links -4 wrenches -s /4 pt. Glyp- 
tal varnish $1.2$ 

RC -322 WALKIE- TALKIE. 5 meters -with tubes & 
crystal-in operating condition $14.95 

BC-348 -Q- practically new-complete with spk & pow- 
er supply $125.00 

SCR 522 VHF TRANSCEIVER -nets- complete with 
dynamotor and control box.. 569.95 

FREQUENCY METER BC- 221 -Q -with power supply for 
110 VAC -excellent condition .......... $69.95 

FREQUENCY METER CAVITY TYPE BC- 906- D- 114.5- 
23.5 MC) new $29.00 

RADIO COMPASS R- 5 /ARN -7 and MN -26 BENDIX 
RCVR -shopworn but good.... $18.00 

ABK r BC -966 -A 1FF RCVR & XMTR -with 14 tubes 
& dynamotor- complete -practically new-never been 
use . .. .... .. . ......... . .. 
(dynamotor same 

give 
es o speed motor being advertised 

for 
useful items 

g e eou 
sanie 

t tubes- dynamotor & other 
e£ul items f 

RCVR-Jan. 
same price) 

R -1 con HOMING 
hi-freq. 

NEWS tells how 

with 
convert this r to hisily teter for u e 

with your present 1r silt' converted-compact, 
well built-like era been used -with 4 acorn never earn 
tubes -12 or 

Navy 
VDC 

model 
ZB.2 ..$7.95 

R I or Navy del ather neve as above but 
have been exposed to weather -never used -can be 
Cleaned ......... .. $ning 

RE a1 gin 
trimmer 

relay 24 VDC-containing 
new 

ontai 75c 
aligning trimmer and relay switch -new 75c 

ADMIRAL TV SET CHASSIS- cadmium plated steel 
1 7 a/ "x13 "x4" -will take 7" 10" 12" tube, 
14 peanut socket & 8 octal socket cutouts, plus 
numerous condenser, xfmr., & other mounting 
cutouts -control cutouts front & rear-complete 
with sub assembly tuner chassis 7rx3s /4 "x3" 
cutouts for 3 peanut tubes & interstage 
xfmr. $1.49 

Both chassis, less xfmr., but with tuner wired, 
and CR tube yoke mount $1.89 

BC -347 INTERPHONE AMPLIFIER- contains 1 6E8 
tube -oncer xfmrs- diagram -etc. in alum case.$1.75 

MINNEAPOLIS- HONEYWELL AMPLIFIER -4 tubes -1 la 
V/400 l BC-1141 . APLIFIE -this amplifier is used with the 
BC -625 Mine -Detector -new, with tubes in metal 
case $3.95 

SERVO AMPLIFIER -new, less tubes- contains 18 can 
conds.-xfmr.-8 sockets -4 neon sockets -8 relays- 
hundreds of other useful parts 53.95 

G.E. WIEN BRIDGE SERVO -AMPLIFIER -(2) 61.6 tubes -3 neon bulbs -10,000 H choke -2 & 4 MFD /600V 
pyranols -3 xfmrs. (5V sec. 130V s 300/300/6 -all 60 y.) -wt. pprox. 10 lb $9.95 

BC -741 -A INDICATOR -(l_) 6AC7 -(1) 6SN7 -(1) 6L6- 
(1) 2X2- CR1812 P7 -5 neon lights- numerous 
amount of other misc. parts- new.... ...$29.95 
Some same as above, but have been exposed to 
weather $19.95 

INDICATOR UNIT BC -750 -A -uses (2) 6AC7 -(1) 2X2 
(2) 1806 -P1 tubes -new -less scope tobe $9.95 

REMOTE INDICATOR BC- 1153 -A -with 5FP7 CR 
tube . $5.95 

SYNCHRONIZER 1095 -A -22 tubes -new. 19.95 
R -29 /APS -2C -37 tulles- including 1 /5FP7 -1 2AP1 CR 

tubes -with blower -motor etc.-new in crates.$39.95 
RADIO MODULATOR BC 188-A - contains Weston 

11506 200 MA DC Meter -like new $4.95 

274 -N COMMAND EQUIPMENT 
BC- 442 -with 50 MMFD vacuum cond....$ 2.25 

(new) less cond. 1.75 
BC- 453 -Rcvr. used 12.95 
BC- 454 -Rcvr. -used 6.95 
BC-456-Mod.-used $1.95 -new 2.50 
BC- 457 -Xmtr -used 6.95 
BC- 458 -Xmtr -used 6.95 
BC- 459- Xmtr., new, in carton s 17.95 
FT- 234 -A- single omtr. rack -new 1.25 
MC -215- Control cable -77" long 1.25 
DM -33 -A dyne. for BC -456 Mod. used 1.00 

RADAR INDICATOR BC 704 -A -from radar SCR 52 
(ASB) -with 7 tubes less 5" CRT -makes a cellen scope -in beautiful wood chest -Brand new 30 "x 
11 "x10" .$9.95 

ATB RADIO XMTR CRV -52233 -new in cartons -with 
dual plug in tuning units for 3.0 -9.05 MC -with tubes as follows: (1) 1625 (1) VR -150 (2) 6n7 (2) 
815 $29.95 

BC- 645- A- citie. band -new 
' 
n cartons.. $12.95 

ALTIMETER RT /APN- 1-430 MC r ontains 14 
tubes -(3) 1 meg. precision resistors-dynamotor- 
numerous other valuable parts -new $7 95 

BC- 357 -BEACON RCVR -new $3.95 
BC -301 RCVR new $1.95 
BC -733 LOCALIZER RCVR. -108 -110 MC-6 xtals -10 

tubes -new .,$6.95 
AN /CRW -2 VHF RCVR -contains 6 tubes- dynamotor- 

plug in coil and sensitive relays- only.. $S.95 
AN /ARQ -7 (XA -2). SEARCH RCVR & JAMMING XMTR 

in e unit -17 tubes including 884 F -2 807 - 
brand new with instruction book -400 -2600 cy. 
110 VAC or 73 -87 VDC & 28 VDC $49.95 

TRANSMITTER BC -430 -used, with tubes 
RECEIVER BC- 229 -used, with tubes both $7.95 
COIL UNIT C- 439 -A -new -for rove. BC -AS 229 (201- 

398 KC & 2500 -4700 KC) ........... ....$0.75 
STEP -DOWN TRANSFORMER -in metal box -with 2 

fusetron thermal touts -115 V pri. /31 V 5 A 
sec. or 230 V/460 pri. 115 V sec. @ 150 VA 60 
cy. ideal for 24 V supply $5.95 

CONSTANT VOLTAGE TRANSFORMER -made by SOLA 
-190V -250V pri. 133 VA 60 cy. 1 phase sec. 11V 
12.1 amps 59.95 

WILLARD POWER PACK -dry battery (type WP 2) 11/eV 
90V 7 "x51 /, "x21/2" 75e ea. 3 for... .$2.00 

VIBRATOR POWER SUPPLY PE -157 -used but good - 
with 4" spk. ......... .... .$7.95 

TELEPHONE RINGER BOX -American Elec. Co-Chi- 
sed but good -were used by d cago-used a 

forces 69c 
EXTENSION CORDS- new -with PL 55 & JK 26 plugs 

3 ft. 35c: 5 ft. 60e; 8 ft. 75c 
RADIO FILTER FL -8 97c 
VT 127 CERAMIC TUBE SOCKETS 3 for $1.00 

ATTENTION FOREIGN GOVERNMENTS 
LAND BASED SURFACE SEARCH MARINE RADAR 
SCR -296 -A. Brand new -700 MC- 100,000 yd. 
max. range -write for full particulars. 

All items used, unless otherwise stated. Michigan 
esidents please add 3c sales tax- 25% with order, 

balance including postage C.O.D. 

ON ELECTRONIC SALES 

3400 CHENE, DETROIT 1, MICHIGAN LOrain 8-9966 
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strength, and dipole insulators made 
of bakelite for permanently stable 
anchoring of elements. 

Three models of the "Commandair" 
are available, the Standard Conical, 
Conical with High- Frequency Ele- 
ment, and Conical with Three -Ele- 
ment Dipole. All are available in 
either single bay or 1/4 wavelength 
stacked arrays. 

Literature describing the complete 
"Commandair" line is available either 
from the manufacturer, or JFD dis- 
tributors and dealers. 

ALL -BAND CONICAL 
The new "Mighty -X Skyhawk," in- 

troduced by Cornell -Dubilier Electric 
Corp. of South Plainfield, New Jersey, 
features efficiency on all bands plus 
only a five -minute assembly and in- 
stallation job. 

The new television antenna is avail- 
able in two models, the LZX -2, a 
2 -bay package complete with an 8 -foot 
mast, and the Model LZX, a single - 
bay package without a mast. Separate 
wavejumpers for stacking are avail- 
able as accessories. 

LIGHTNING ARRESTER 
A new twin -lead lightning arrester, 

designed to protect valuable television 
parts against lightning and static 
charges, has been introduced by JFD 
Manufacturing Co., Inc., of 6101 Six- 
teenth Avenue, Brooklyn 4, as the 
"safeTVguard." 

This new arrester carries the Un- 
derwriters' Laboratories approval for 
both indoor and outdoor use. It can 
be installed on the mast, on a grounded 
pipe, wall or window sill, and other 
flat surfaces. No special tools or ex- 
perience is required to install the 
arrester. The twin -lead is merely 
slipped into the horizontal slot on top 
of the arrester and tightened in place 

by a pair of cap nuts and toothed 
washers. 

The discharge contacts are sealed 
in rare gas tubes to dissipate charges 
that might cause damage. The lead - 
in's 300 ohm impedance remains 
unchanged. Glazed porcelain construc- 
tion resists temperature and humidity 
changes. All hardware is solid brass 
and nickel- plated for greater corro- 
sion- resistance. 

BACE CONSOLE 
Bace Television Corporation of 

South Hackensack, New Jersey has 
added a new line of 16- and 19 -inch 
home receivers for 1950. 

Among the features incorporated in 
the new line is a built -in antenna. The 

(Continued on page 159) 

when you use 

the Audax 

POLYPHASE .. . 

ONE single unit 

plays ALL 

your records Bi;mPm 

"The Standard 
by which 
Others 

Are Judged 
and Valued" 

SUPERBLY... 

and at less 

than the cost 

of ordinary 

magnetic pick -ups 

Only $11.70 
net cost to you - 
believe it or not! 

See it at_ your 

local distributor 
or write us 

AUDAK COMPANY 
500 5th Ave., Dept. 66, New York 18 

iÌ?taic óbàlvtodurrita. Since-, 1915 

WONDERING ... ? 
holy to adapt the new G.E. triple -play vari- 

able reluctance cartridge to a Webster 356 -27 
changer? We agree . that this is the ideal 
combination: no more plugging -in- and -out of 
heads each time you want to switch from LP to 
standard and back again; and only 6 -8 grams 
pressure even on standard records. 

But . mounting the cartridge in a 356- 
27 head is a tricky job, and unless you're very 
handy with tools, and have just the right ones, 
and an extra head to replace the first one which 
you'll spoil, plus plenty of time and patience, 
you'll be much better off to let us do the job 
for you, for which we charge $1.25. However, 
if you buy the cartridge from us ($8.20 net), 
we charge only 75c for mounting it. In either 
case, you must, of course, send us one of the 
two heads that come with the changer. If you 
include payment with your order we will prepay 
return postage; otherwise we will ship the fin- 
ished head back to you C.O.D. Incidentally, if 
you wish, we can also furnish the changer itself 
($27.31). Ship. wgt. 18 lbs. 

Thaf's Not All Were Selling . . . 

We've Got DIAMONDS Too! 
Not jewelry, but playback points for any and 

every cartridge, salus or stylus assembly made. Did 

h n 10 t0 11á a d diamonds that one diamond costs much less 
than ten sapphires? Both by test and observation 
and experience, audio engineers and record collec- 
tors everywhere are being convinced that diamonds 
save money the long run and -equally important 
greatly prolong record life. . Especially for 

the new LPs diamonds are must. 
These diamond playback points are $15.00 each. 

($25.00 list.) They are available in any tip radius 
from 1 mil to 3.5 mils. (The microgroove crogroove LPs re- 
quire 1 mil radius tip.) Be sure to specify radius 
desired. 

If your cartridge has a non -removable n dle- 
f'or example, the first G.E. reluctances, the Picker. 
i g 120 and 140 series, Brush PL-20s and PL -50s, 
etc. -send us the entire cartridge. (Wrap well ;) 

If your cartridge dg has removable stylus or 
stylus ssembly, send just the stylus or stylus 
assembly. 

The 
e 

w G.E. triple -play reluctance cartridge 
mentioned in the first part of our ad is also avail- 
able with diamond styli -or with one diamond and 
one sapphire. 

T IF-+C IL _H; V EX 
474 West 238th St. New York 63, N. Y. 
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Amazing New Invention 
Find radio faults with a new simplified method. Repair all 
radios in minutes instead of hours.. Revolutionary, different 
Comparison technique permits you to do expert work almost 
immediately. Most repairs can be made without test equipment. 
Simplified point -to- point, cross -reference, circuit suggestions 
locate faults quickly and easily. 
NO TESTERS NEEDED 

Locate trouble in all sets without 
test equipment. Make needed tests, 
measure voltage, check tubes, trace 
signal, using only a 5¢ resistor, con- 
denser, and crystal detector. Data 
on all radios, portables, AC -DC, 
intercoms, FM, P.A., etc. Free trial. 
Send coupon today. 

..0.--1.1000-4.6160°,430,0 
1949 1948 1947 1946 1942 1941 1940 1939 

SUPREME Most -Often -Needed RADIO DIAGRAMS 
Each Manual has an average of 194 pages of diagrams, 
alignment data, voltage values, parts lists, and service 
hints; large size, 81/2 "x11 ". To order, see coupon-* 

1926 -1938 

RADIO 
Diagrams 
240 Pages 

Price, 52.50 

,Supreme Publications 

PICTURES, BLUE -PRINTS, CHARTS, TESTS, HINTS 
Learn time -saving trouble -shooting short -cuts; find any radio fault with 
ease. Follow the tests shown on 24 large circuit blueprints. Over 1,000 
practical repair hints. For all types of radios. Hundreds of simplified 
tests using a 5¢ resistor and any filter condenser. Introductory material 
for beginners and to serve as review for experienced radio men. Several 
chapters on test equipment. Complete plan in manual form, 63 job 
sheets, 84 pages, data on all tubes, large size: 8zx11 inches. Schematics, 
pictures, charts. Sold on nó -risk trial. Use coupon to order. 

NO -RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 3721 W. 13th St., Chicago 23, ILL. 

Ship Simplified Radio Servicing complete 
as described, at the special price of only $1.50, 
and also the diagram manuals checked at right. 
You guarantee complete satisfaction or will re- 
fund my money. 

I am enclosing $ send postpaid. 
Send C.O.D. I am enclosing $ deposit, 

Name: 

Address: 

Most -Often- Needed 
Radio Diagram Manuals 

New 1949 Manual, $2.50 

Ì AT ONLY 

1948 
1947 PRICED 
1946 
1942 

1941 

1940 
1939 EACH 
1926.1938 Manual, $2.50 

$Z 

1060 -2 N. ALLEN AVE. PHOTOCON SALES 
TUBE SPECIAL 

5CP1 -5" CATHODE RAY TUBE, 
4 for $4.25 $1.45 each 

SCR -522 EQUIPMENT 
SCR -522 TRANSMITTER -RECEIVER, 

with tubes. Excellent condition.. ..$60.00 
PLUGS -Set for SCR -522 NEW 3.75 
PE- 94C -24 Volt Dynamotor. 

Used $2.50 NEW 4.50 
BC -602 Control Box NEW .95 
BC -631 Jack Box NEW .79 
1N -109A Antenna 

NEW STEEL $1.95 COPPER 2.95 
SOUND POWERED HEAD AND CHEST SET. 

Made by Automatic Elec. Co. ..PAIR $11.00 
NEW -EACH 5.95 

ELECTRONIC MEGAPHONE - Light 
weight portable for use by coaches, 
cheer leaders, police, fire depts., etc. 
Ready to operate, includes LS -6C 
Speaker, BC -641C Amplifier, Carrying 
Case, and batteries $39.50 

BC -641C AMPLIFIER only 9.95 

BASSETT AIRCRAFT RADIOS & ACCESS 
Two Way Radio Freq. 3105 K.C. 

ALL NEW EQUIPMENT 
MC6 -I1i_ Watt Trans -Recr. Tubes, crystal, 

battery case, antenna $31.50 
MCGll -8 Watt Trans -Recr., Tubes, crystal, 

vibrapack, antenna, 12 volts 44.50 
MR3A Receiver Range, weather and tower 

freq. 13.50 
MCUl Aircraft Microphone 4.95 
HEADSET and PLUG 2.95 
MODEL TR 15- Trailing Antenna Wire Set 6.95 

WESTON ELECTRICAL TACHOMETER 
METER, Model 545 for use with Model 
'724 magneto. Speed 0 -2,000 A.P.M. 
Ratio 2:1 . ......... BRAND NEW $17.50 

WESTON TACHOMETER GENERATOR, 
Model 724, Type C GOOD USED 16.75 

BC- 464- TARGET RECEIVER -5 Channel remote, battery case, antenna 68 -73 
MC NEW $14.95 

INTERPHONE AMPLIFIER - CMX50128A, 
12 V. 6 Watts P.O. T.C.S. Equipment - 
tubes and dynamotor 8.50 

HANDY- TALKIE Crystal and Coil Sets -338S 
R.C. to 5,500 K.C. Specify frequency - 
2 crystals and 2 coils per set NEW 2.25 

FEBRUARY SPECIALS 
Please write for our 1950 complete catalog. 

PE -103 DYNAMOTOR POWER SUPPLY. 
COMPLETE with dynamotor, filter, re- 
lay unit, battery cables, and shock 
mount. Part of SCR -284. BRAND NEW $19.50 

BC -620 Mobile FM Transceiver -P. 0. SCR - 
610. Includes 10 meter band. Excellent 
condition with tubes $11.95 

PE -120 Power supply with tubes -Excellent 
condition 5.50 

Combination BC -620 and PE-120. .Both for 14.95 

FL -8 Range Filter NEW $1.95 
HS -23 HEADSET -BRAND NEW 8,000 

ohm with ear pads 2.45 
HS -33 HEADSET -With ear pads 1.29 
HS -30 HEADSET -Complete with match- 

ing transformer, 6' cord and PL 55 
plug NEW 1.95 

HS -30 HEADSET .95 
DYNAMIC HEADSET AND MIKE -P.O 

Mark II. ... .................... NEW 1.95 
HEADSET EXTENSION CORD- CD -307A 

with PL -55 and JK -26 .49 
HEADSET ADAPTER MC -385D -High to 

low impedance NEW .35 
T -17 HAND MIKE NEW 1.95 
T -32 DESK MIKE. USED $1.95 NEW 3.00 

MN- 26C- BENDIX RADIO COMPASS, 150- 
1,500 K.C. Tubes -Excellent cond. ....$17.50 

TRANSFORMERS -6200 V. @ 325 ma. 
secondary -easily C.T. for 3100 -0- 
3100 @ 650 ma.- Primary 105/ 
110/115 V. 60 cycles- American 
Transformer Company NEW $39.50 

2.5 V. @ 10 amps, C.T. -15,000 volt 
insulation -115 V. A.C. primary - 
Kenyon S -9883 5.95 

200 -0 -200 @ 50 ma. -6.3 V. @ 8 
amps, 115 V. A.C. Primary NEW 1.95 

115 V. A.C. Primary -700 volts C. T. 
@ .075 amps; 6.3 V. @ 1.2 amps; 
5 V. @ 3 amps NEW EA. 2.25 

WELDING TYPE W. TRANSFORMER - 
190 amps -5 volt secondary -115 V. 
A.C. primary, mfg. by American Trans- 
former Co. BRAND NEW 16.95 

NTERPHONE AMPLIFIER -BC- 709 -Ideal 
for Aircraft, booster for telephone system, 
etc. NEW $4.50 

SYCAMORE 4 -7156 
PASADENA 7, CALIF. 

400 Cycle INVERTER -G.E. 5DZ1NJ3A 
Input 27 V., 35 amps. Output 115 V. 
485 V.A. single phase............ $12.50 

400 Cycle INVERTER -G.E. PE -218 In- 
put 27 V., 100 amps. Output 115 V. 
1,500 V.A. single phase NEW 29.50 

800 Cycle INVERTER-PE-206 . . NEW 5.95 
800 Cycle Blower and Motor -1 ph 

6,700 R.P.M. 120 V. CAY- 21773... 1.50 
24 V. D.C. Blower and Motor -1700 

R.P.M. -1.35 amps. A. G. Redmond 
Co. 1.95 

T -47 /ART -13 TRANSMITTER with operat- 
ing manual. GOOD USED $200.00. NEW $295.00 

APN -1 ALTIMETER INDICATOR, basic 
movement 0 -1 ma.; 5 ma. shunt, 270° 
dial. An excellent basic movement for 
constructing your own meters . ..NEW $1.95 

METER RECTIFIER, full wave midget 
Selenium 10 volts, 30 ma .29 

APN -1 ALTIMETER, Complete. ... NEW 34.50 
I.F. Transformer -1st, 2nd or 3rd, from 

SCR -522, 12,000 K.C. Iron Core tun- 
ing, can be tuned to television I.F. 
Frequency by removing padder cond. 
3 for $1.00 EACH .35 

BC -348 Mounting Base $2.25 
BC -348 Outlet Plug .69 
BC -348 Mounting Base and Outlet Plug 2.50 

TEST EQUIPMENT 
BC -221 Freq. Meter -I25 K.C. to 20,000 K.C Excellent Condition $69.50 
I -122 Signal Generator by Espy Mfg. Co 

15 -27, 95 -127 M . C . 
1 -200 Calibrator, 115V., 60 cycles, 345 and 

621 cps., Western Electric NEW 39.50 
TEST SET, Type 89 ................. 19.50 
LM Frequency Meter. Excellent condition, less cal. book 29.50 

IDEAL MOBILE POWER SUPPLY 
PE -237 Heavy duty vibrator power supply, 6, 12, 

or 24 V., Input 525 V. 95 ma.; 105 V., 42 
ma.; 6.5 V., 2 amps: 6 V., 500 ma; 1.3 V., 
450 ma.; small supply 100 V., 17 ma.; 1.35- 
450 ma. with tubes, shock mounted. 

BRAND NEW $27.50 

I 

MINE DETECTOR -SCR -625A Used for locating 
metal, underground pipes, gold, etc. 
NEW WITH MANUALS 
USED EXCELLENT COND. 39.50 

SURPLUS cCONVs 
Oda 

aANUALPostpaid 
$2.50 

CD -501 CABLE forrPE- 103BC -654.. ..NEW 1.95 
SPEAKER -6" P.M. Compartment, 25 watts, 50- 

6,000 ohms. Waterproof. Excellent Used.... 8.95 
TERMS: Prices f.o.b Pasadena, 25% on all C.O.D. 
orders. Californians add 3% sales tax. 
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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 

E ROHM 
5907 Archer Avenue Chicago 38, Illinois 

Division of National Lock Washer Co., Newark, N. J. 

..`.::.. ........... .... _.. 

{Theré s 

tUI ONE 
MAGNETIC 

TAPE RECORDER 
.. 

that doubles your playing time and costs 

you less to operate. Before you buy ANY 

send for technical literature! 
recorder, -..;:;;.; 

........................... .............: >'f.: ?$^::i`4.: ........................ .:... 

AMPLIFIEk CORP. OF AMERICA 
398 -2 Broadway, New York 13, N. Y. 

TELEVISION ELECTRONICS 
Learn Radio the Northwestern Way 

BASIC RADIO 
RADIO SERVICE 
COMMUNICATIONS 
INDUSTRIAL ELECTRONICS 
TELEVISION 

Highly Trained Instructors Modern Equip- 
ment Spacious Building and Grounds 

G.I. and Rehab. Approved 
NORTHWESTERN VOCATIONAL INST. 

745 Grand Ave. 

ST. PAUL 5 

MINN. 

BACON 
TWEETER 

Highest Music Quality 

At Low Cost! 

Here's how you can bring the concert hall 
right into your own living room! Simply 
add this Racon tweeter to your present 12 
or 15" cone speaker and enjoy to the full 
the luxurious, life -like brilliance of FM 
and wide range recordings. 
Response is clean and uniform to 12,000 
cycles, with excellent usable output to 
15,000 cycles. High frequency horn loga- 
rithmically expanded as two horns for 
wide, uniform distribution pattern. When 
used with crossover network, will handle 
amplifiers rated to 25 -30 watts. Input im- 
pedance 4 -15 ohms. Dimensions 103/4" wide, 
7" high, 83/4" deep. 
Cast aluminum throughout. Cutout tem- 
plate provided for easy flush mounting. 
Free wiring diagram and instructions to 
build an economical professional type 1,000 - 
cycle crossover network. 
Listen to the Racon tweeter at your nearest 
distributor or write for free Catalog N. 

MODEL 
CHU -2 
$37.50 

Clean ...: List Price 

Output to . 
15,000 Cycles! 
Wide Distribution Pattern! 

ACOUSTICAL EXCELLENCE 

f., aide' 
52 East 19th Street, New York 3, N. Y. 

ALL RACON PRODUCTS ARE GUARANTEED FOR 18 MONTHS 
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Crystal Diode Meter 
(Continued from page 35) 

which is transformed to a suitable im- 
pedance level for driving the detector 
circuit by the small pickup coil, L2. 
The detector circuit resembles that of 
a cascade voltage multiplier, but due 
to the impedance level at which the 
diodes operate, this multiplying action 
takes the form of an effective current 
gain of approximately 1.5 times, or 
slightly over 3 db. To assure effective 
multiplying action, condensers C12 and 
C are made sufficiently large so that 
the time constant of the diode load cir- 
cuit is considerably longer than the 
period of one cycle of the signal volt- 
age, at the lowest frequency to which 
the instrument will respond. 

The indicating meter is a Weston 
Model 301 50- microampere instrument 
having a d.c. resistance of 1100 ohms. 
As the meter itself is of relatively low 
impedance and constitutes the total 
load into which the diodes operate, the 
dynamic impedance of the latter at the 
lowest signal levels encountered may 
become only slightly less than the ef- 
fective load resistance, and the rectifi- 
cation efficiency for small signals is im- 
paired. For this reason, the diodes are 
connected in parallel pairs, with a re- 
sulting increase in forward conduct- 
ance, and a material gain in over -all 
sensitivity. While pairing of the diodes 
in this manner may infer that accurate 
matching of diode units is required, it 
has been found that virtually any 1N34 
units will provide satisfactory oper- 
ation in this circuit. 

The over -all increase in sensitivity 
over the conventional series diode de- 
tector circuit, afforded by the features 
described above, ranges from 3 db. at 
half meter scale to slightly over 6 db. 
at full scale. The actual gain obtained 
will depend to some extent upon the 
forward characteristics of the partic- 
ular diodes used, and the figures given 
are representative of the performance 
to be expected with standard 1N34 
units. While the dynamic range of the 
instrument is reduced somewhat by in- 
creasing the full scale sensitivity in 
this manner, it has been found that the 
range of slightly over 16 db. is ade- 
quate for most antenna gain measure- 
ments, and as will be pointed out, this . 

dynamic range can be increased by the 
use of a capacitive voltage divider. 
With the particular set of diodes used 
in one model of this instrument, the 
full scale sensitivity was 150 millivolts, 
and a useful indication was obtained 
at a level of 20 millivolts. 

In order to increase the versatility 
of the field strength meter, the over -all 
dynamic range is extended to 46 db. by 
including an attenuator network be- 
tween the coupling circuit and the de- 
tector circuit. Because of its freedom 
from frequency effects and resistive 
loading of the tuned circuit, a capaci- 
tive ladder -type attenuator consisting 
of condensers C2 through C is used. 
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The series elements Ca C3, C7 C4, and 
C. C. are semi -variable, and are ad- 
justed to provide a 10 db. change in 
level for each step of the scale mul- 
tiplier switch, Si. 

As a purely precautionary measure, 
a meter shunting switch is included for 
use during initial adjustments. Due to 
the sensitivity of the instrument and 
the meter itself, it is readily possible 
to exceed the maximum rated current 
through the microammeter by several 
hundred per -cent when the device is 
used in the presence of a strong r.f. 
field. The shunting switch allows a 
full scale current multiplication of five 
times, and provides a measure of pro- 
tection against accidental meter dam- 
age. It should be noted, however, that 
the scale calibration with the shunt 
connected will not be correct, and the 
instrument should not be relied upon 
to give direct power ratios under these 
conditions. 

Construction and Calibration 
Construction of this instrument is 

simplicity itself. Almost any physical 
arrangement may be used, but as a 
matter of convenience, the whole as- 
sembly may be built into a standard 
three -inch, sloping front meter case. 
The small components, condensers C. 
and C11, resistors R1 and R2, and the 
four 1N34 germanium diodes are 
mounted on a 2" x 3" terminal board, 
which, in turn, is secured to one side 
of the case near the rear panel. The 
tuned coupling circuit, L,, L2, and C, is 
mounted to the top flat portion of the 
box near one corner, and the tuning 
adjustment allowed to protrude from 
the top. The pin jack for the 2 -foot 
rod antenna is located on the top of 
the box in the opposite corner. 
Switches S1 and S2 are placed on the 
lower apron in any convenient posi- 
tion. The adjustable calibrating con- 
densers C3, C,, and C6, together with 
the remaining attenuator condensers, 
are mounted on the rear wall on a sec- 
ond terminal board, in such a position 
that the adjustments are accessible. 
Insofar as possible, all r.f. grounds are 
returned to a common point under one 
of the mounting screws for the coil 
assembly L1, L2. The underchassis 
view shows the general layout of the 
parts in the case. 

While the particular instrument de- 
scribed was constructed specifically for 
the 3.5 to 4.0 megacycle band, other 
ranges may be substituted, and a pos- 
sible further refinement might be to 
include some form of bandswitching in- 
tegral with the unit. Since the fre- 
quency characteristics of the 1N34 
diodes allow their use up to about 500 
megacycles with little change in rec- 
tification efficiency, good performance 
may be expected from this instrument 
through the v.h.f. bands, although such 
operation has not been attempted. Coil 
winding data for the 3.5, 7, 14, and 28 
megacycle bands is given in Table 1. 

Calibration of the meter scale is best 
accomplished at a level of approx- 
imately one volt. Full scale (50 mic- 
roamperes), is arbitrarily designated 
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BC -223 TRANSMITTER 
30 Watt Transmitter 
with crystal or MO con- 
trol on four pre- select- 
ed channels, 2000 to 
5250 KC., by use of 
three plug -in c o i l s. 
Five Tubes: 2-801 & 
3 -46. With TU -17 
Tuning Unit 2000 to 
3000 KC. and Cable. 
Less Mtg. Prices: 

NEW: $24.95 
USED: $ 19.95 

TUNING UNITS: 
5.2 MC. Either: 

TU-18 3 to 4.5 MC. TU-25 4.5 to 
NEW: $3.50-USED: $2.50 

PE -125 POWER SUPPLY f /BC -223 Transmitter. 
12/24 volt input; output 500 V. 150 MA. Prices: 

NEW: $9.95 -USED: $7.95 
CABLE only- Trans. to Power Supply $ I .75 

NEW TRANSFORMERS 
And CHOKES 

ALL FOLLOWING 'TRANSFORMERS-CASED 
115 V.A.C. 60 CYCLE INPUT: 

OUTPUT: 750 -0 -750 V.A.C. (600 V.D.C. after choke 
input filter at 250 MA.) Includes 6.3 V.A.C. winding 
at 5 amps and 5.0 V.A.C. winding at 4 amps. 
NH -106 $7.95 
OUTPUT: 625 -0 -625 V.A.C. (500 V.D.C. after choke 
input filter at 250 MA.) Includes 6.3 V.A.C. winding 
at 5 amps and 5.0 V.A.C. winding at 4 amps. 
NH -107 $7.35 
OUTPUT: 600 -0 -600 V.A.C. at 250 MA. 12 V AC. at 
3 amps; 12 V.A.C. at 3 amps and 5 V.A.C. at 3 amps. 
Designed for Army surplus transmitters. 
NH -108 $ 6.90 
OUTPUT: 250 -0 -250 V.A.C. at 60 MA. 24 V A.C. at 
.6 amps; 6.3 V.A.C. at 6 amps. Designed for Army 
surplus Receivers. NH -109 $3.00 
OUTPUT: 6.3 V.A.C. at 6 amps. NH- 110 $2.25 
OUTPUT: 2.5 V.A.C. at 10 amps. center tapped and 
shielded. Open frame mounting insulated for con- 
tinuous operation at 5.000 volts NH- 113 $4.20 

TRANSFORMERS 
110 V. 80 CYCLE PRIMARIES: 

SEC.: SEC.: 
12 V. 1 amp $1.50 24 V. 2 amps...52.25 
24 V. 1 amp I .95 24 V. .5 amp .. I .50 
Sec. 36 VAC. 2.5 amps 2.95 
Sec. 14 -14 or 28 V. 71/2 or 15 amps 4.95 

CHOKES -CASED: 
N11-115 -8 Henries at 500 MA. filter choke, 5,000 volt 
insulation $9.95 
NH- 116 -5 -20 Henry 500 MA. swinging choke. 5,000 
volt insulation $9,95 
NH -117 -8 Henries at 700 MA. filter choke, 7,500 volt 
insulation $ 1 4.95 
NH- 118 -5 -20 Henries at 700 MA. swinging choke, 
7,500 volt insulation 514.95 
NH- 121 -15 Henries at 250 MA, filter choke. 1.500 
volt insulation $4.95 

COMMAND RECEIVERS 
TRANSMITTERS -ACCESSORIES: 

USED: NEW: 
BC -453 Receiver -190 -550 KC. $ 1 2.95 
BC-455 Receiver -6 -9.1 MC. 6.95 
BC -454 Receiver -3 -6 MC. 5.95 
Transformer f /Com. Rec. See NH -109 above... $3.00 

USED: NEW: 
BC -459 Transmitter -7 -9 MC. $ 1 2.95 
BC -457 Transmitter -4 -5.3 MC. 5.95 $8.95 
BC -458 Transmitter -5.3 -7 MC. 5.95 8.95 
BC -456 Trans. Modulator 1.95 2.95 
Transformer f /Cons. Trans. See NH -108 above 6.90 
Choke -15 Hy. 250 MA. No. NH -121 4.95 

CONDENSER ASSEMBLIES: 
5 Gang with vernier tuning, 25 MMFD to 450 MMFD 
each section. Size: 71/2 "x31/2"x31/2 ". Price 52.95 
3 Gang Condenser, 25 MMFD to 450 MMFD each sec- 
tion. Size: 6 "x31/2"x3 ". Price $1.95 

GEARED MOTOR 
Ideal reversible motor for rotating an- 
tennas, displays, etc. Weight: 4 lbs. 
Overall size: 7" long. less shaft. Gear 
Box size: 31/4" x 3144 ". Motor size: 
4" x 21/2 ". Shaft size: 38" x 11/2" 
threaded. Operates from 24 volt DC. 
2.9 A., 9 RPM or 36 volt AC at 75 lbs. 
per inch torque. Price $5.95 
TRANSFORMER -110 Volt 60 cycle 
primary; secondary 36 volt AC. 
Price $2.95 

PM FIELD DYNAMOTORS: 
POWER SUPPLY 

Completely filtered 12/24 colt input; output 275 volt 
110 MA. & 500 volt 50 MA. housed in metal case 8 "x 
6 "x10 ". Contains: 2 PM Dynamotors (as listed be- 
low), 2 Switches, 12 Cond., Fuses, Light, Brushes, 
Chokes, Resistors, Plugs, etc. Shipping Weight: 62 
pounds. $5.00 
No. lOPS #3 

PM FIELD DYNAMOTORS 
12/24 V. input; output 275 V. 110 MA $3.95 
12/24 V. input; output 500 V. 50 MA $2.95 

NEW DYNAMOTORS: 
BD -86 -14 V. 22 A. input; output 600 V. 300 MA. 
Used with BC -375, 191 for low power. 
Price $7.95 
DM- 680-12 V. Input; output 680 V. 210 MA. (at 
6 V. input; output 300 V. 150 MA.). 
Price $7.95 
Write -tell us your requirements in Dynamotors, etc. 

WHIP ANTENNA EQUIPMENT 

A. 

B. 

C. 
D. 
E. 
F. 

MAST BASES -INSULATED: 
MP- 132 -1" heavy coil spring, 2" insulator. 
overall length: 111/2 ". Wt.: 2a/4 lbs. Price: $3,95 
MP -22- Spring action direction of bracket. 
4" x 6" mounting. Price: 2.95 
MP -57 -2" heavy coil spring, 5" insulator 3.95 
MP -48 -2" heavy coil spring, 3" insulator 2.95 
MP -37 -2" heavy coil spring, 8" insulator 3.95 
MP -47 -2" heavy coil spring, 9" insulator 5.95 

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 50C Ea. 
BAG BG -56 f /carrying 5 mast sections 500 

BC -1206 RECEIVER -SETCHELL -CARLSON: 
5 Tubes, 24 -28 VDC. 200 -400 KC. IF Freq. 135 KC. 
Size: 4 "x4 "x6 ". Price, LN. $6.95 

BC -645 -A TRANSCEIVER -ALSO 
110 VOLT TRANSFORMER AND CHOKE 
15 Tube Transceiver, ideal for conversion to 460 MC, 
Frequency coverage 435 to 500 MC. With conversion 
instructions. 
Price: New and Boxed $14.95 
TRANSFORMER for BC- 645 -A -110 Volt 60 cycle in- 

put; output 400 Volt 150 MA. after filter. 12, 9. 
and 6 V. AC. 4 amps and 5 V. 3 amps. 
No. NH -645 $6.95 

CHOKE -15 Hy. 150 MA. Order No. NH -646 2.95 
SELSYN TRANSMITTER AND INDICATOR SYS- 
TEM -Ideal for antenna direction indicator to remote 
position. Complete with Autosyn Trans., 3" I -81 In- 
dicator, Transformer, and instructions $6.75 
Autosyn Trans. only: $2.95 Plug 1 /I -81: 51.00 

ADDITIONAL "SPECIALS" 
FL -8A FILTER -1200 CPS 51.95 

SELSYNS 2JIG1 with Caps and instructions. Pair.$3.00 
SELSYNS 

#V C- 78248 -110 V. 60 cycle & tnstr. 
$5.95 Pair 

FT -237 MOUNTING BASE f /BC -604 & 603's, & f /BC -684 
& 683's. Prices: NEW. ... 59.95 USED $7.00 

Cable -4 Conductor, shielded, 50 Ft. length 2.00 
CO -213 CABLE -Seven conductor No. 20 AWG with 
2 cond. separately shielded within the outer shield for 
all 7 

c 
onductors. Insulated, rubber covered, 35 ft. 

length $1.25 
CABLE CD -280 one #6 wire, shielded RC 15 ft. 1.00 
CABLE -2 37-16 wire, rubber covered -20 ft..... 1.00 
RG -34/U Coaxial Cable, 71 ohm, 140 ft. length.. 10.00 
8- Conductor Cable -unshielded Per foot .10 
Cable f /BC -375 w/PL -59 -61 or 64 Plugs....Eu. 1.75 
Tuning Unit f /BC -375 TU- 6 -7 -8- 9.10- 22- 26..Ea. 3.95 
GN -45 Generator 5.0o 
Leg & Seat Ass'y. f /hand generators 2.75 
Crank for hand generators Each .75 
BC -357 Marker Beacon (used) 2.95 
BC -301 Marker Beacon, less tube 1.95 
BC -347 Amplifier, Used, less tube. .79 

MARK II B -19 TRANSMITTER AND RECEIVING SET 
15 TUBES 2 -8 MC.. 240 MC.. AND INTERCOM. 

IDEAL FOR MOBILE OR STATIONARY USE! 
Set transmits and receives 2 to 8 MC. Phone, C W and M C W 25 Watt 
Master Oscillator Control. Transmits and receives 240 MC. Phone. Also 
an intercommunicating set. Comes complete with 15 Tubes, Headset, 
Micro., Antennas, Control Box, 12/24 Volt Power Supply, and instruc- 
tions -ready to operate. Set size: 27 "x10 "x131/2". Prices: 
NEW $59.50; USED (Tested) $3950 

Also Available -All Parts and Accessories for B19 Mark II Sets' 
Address DEPT. RN Minimum Order $2.00 Prices F.O.B., Lima 25% Deposit on C.O.D. Orders 

32 SOUTH MAIN ST. 
LIMA, OHIO 
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FACTORY TO YOU 

THE NEW fit" 
TELEVISION KIT 

81 " KIT .. $595O 
s TUBES 

hi X8950 
WITH TUBES 

This kit can be used with 10' electrostatic 
tube without any changes 

This kit includes a 12 channel tuner 
Money Back Guarantee -Buy it, Inspect it, if 
you don't think it's the best buy on the market - 
return unused within five days and your money 
will be refunded. 
All prices F. O. B. New York. 20% deposit with order 

IMMEDIATE DELIVERY 

_I TELEVISION 
LABORATORIES 

5507 - 13th AVE. BKLYN. 19, N. Y 

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 insta Ilation 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. 

WITH ORDERS BY MAIL 
Mottled grey Pyremite 
handle, 2 blades; I clip, 
I pen, both full mirror 
fin. Length closed 3" 

HRU -24 -28 Volt at 70 Amps. DC Power Supply Gasor 6995 line Engine Generator with Electric Starter. A thousand 
uses. This is in Excellent Condition 
Cable -6 -wire No. 16, glass insul. shielded, plastic 
covered, for beam control. 12c ft. - 100 ft. $10.00 
Wire, shielded No. 20 stranded 100 ft. for $1.50 
Twin Lead 300 ohm Amphenol per C 51.95 
Twin Lead 75 -ohm Amphenol per hung. 56.95 
Toggle Switch, center off, - S.P.D.T. 4 for 51.00 
Toggle Switch, SPST. & spring return.._- 4 for 75c 
Toggle Switch, heavy duty 12 amp. 125V__ _ea. 49c 
CO -AX Amphenol- Beaded No. 72-20 _per ft. 4c 

3 -SPEED MOTOR - I /20th H.P. II 5V 60 -cycle 
AC motor with integral gear box having three 
1/4" drive shafts turning simultaneou ;ly at the 

following speeds: 
4000 RPM Grinders, 
Buffers, Slow Speed 
tools, 25 & 5 RPM 
Sent 
Postpaid $95 

A 1000 USES AROUND THE WORKSHOP 

DOW TRADING CO. P °oW 

ANTENNA MASTS 
35 -foot high with guys. Complete. 7 Sec- 
tions 5' -6" Long. 11/2 O.D. Steel -Alloy. 
Painted. Brand New. Bargain $19.95 
ANTENNA WIRE - 250 ft. IO gauge 
7 strands No. 18 Phosphor Bronze__ $1.95 
ANTENNA WIRE - 1000 ft. No. 14 solid 
Copperweld $6.96. 2200 ft. coils 512.95 
CO -AX RG34 -7I OHM Xmitting - New 
50 foot coils - Bargain $1.95 
NEW B & W 500 - 
Watt center tapped 
ceramic bars, bana- 
na plugs. 7 types: 

3.5.5 8.0-11.0 
4.5 -5.7 I I.0 -14.0 
5.7 -8.0 14.0 -18.0 

Specify frequency 
range coil desired. 
BARGAIN - Either Type 51.50 

Union Street. Pasadena, California 
Pasadena SY. 3 -8281 - L.A. RY. I -7944 

as zero db. The input level is reduced 
in one db. steps from that required to 
produce full scale deflection, and the 
corresponding current values recorded. 
It will be found that the resulting db. 
scale will be approximately linear 
down to the -10 db. point, or about 5 
microamperes, below which the cali- 
bration becomes cramped. A scale 
reading to -16 db. is, however, quite 
practical. The range multiplier con- 
densers may then be adjusted to pro- 
duce -10, -20, and -30 db. attenua- 
tion by increasing the input level ac- 
cordingly. 

In conclusion, one point in connec- 
tion with the use of any field strength 
meter for antenna measurements 
might be brought out. Inasmuch as a 
radiating system sets up a strong mag- 
netic field which surrounds the wire 
for a distance of 14 wavelength and 
attenuates rapidly beyond, it is ad- 
visable for best accuracy to locate a 
field indicating instrument outside of 
this 14 wavelength limit. At the lower 
frequencies, i.e., 4.0 megacycles or so, 
this means that the field strength 
meter should be located a minimum of 
perhaps 75 to 100 feet from the plane 
of the antenna. The sensitivity of the 
instrument described is such that, with 
a pickup antenna slightly over 2 -feet 
long, a usable indication can be ob- 
tained at a distance of 150 feet from a 
25 watt mobile transmitter on 3.9 
megacycles, and it is considered that 
the measurements taken in this man- 
ner are entirely valid. 30 

SOLDERING TO SHIELDED 
WIRE 

By HUGH LINEBACK 
Asst Prof., Oklahoma A. & M. 

WHEN a shielded cable is cut, one of 
the most difficult soldering tasks is 

to tin the shield, or to solder a ground 
wire to it without damaging the insu- 
lation. Of course, it is usually better to 
fish the wire out of the shield by spread- 
ing the weave several inches back from 
the end, but when this cannot be done 
the method shown in Fig. 1 can be 
used. 

The shield is pushed back a little to 
loosen the weave, and a cylinder of 
cardboard inserted around the wires. 
Insulating paper used in motors and 
transformers is excellent for this. Then 
when the solder has cooled the cylinder 
is removed. 30- 

Fig. 1. 

SHIELDED 
CABLE 

CARDBOARD CYLINDER WIRES 
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International Short -Wave 
(Continued from page 96) 

nel of 5.960, heard in the United King- 
dom 1600 -1700. 

Ceylon -Colombo, 4.900, heard with 
BBC news relay 1100. (Pearce, Eng- 
land) Closes 1200 with "God Save 
the King." 

China -"Voice of Free China," Tai - 
peh, Taiwan (Formosa), has moved 
from 11.725 to 11.800, with schedule 
of around 0500 -1130; since the capital 
of Nationalist China is now at Taipeh, 
it is likely that this outlet- announced 
at BED2 and BED4 -will add English 
to its broadcasts. Most likely times 
for it to carry English news are 0900, 
1100. Balbi, Calif., says the 2300 -0100 
daily beam to the U. S. on 15.235 has 
been heard lately at better level; news 
2300 -2320, commentary 2330; last hour 
is in Chinese. Here in the East there 
is QRM from Tokyo on same fre- 
quency. 

Shanghai still heard on 5.985 but 
does not take English 0830. (Dilg, 
Calif.) 

Former Peiping, . 10.260, now an- 
nounces as Pekin. (Dilf, Calif.) Still 
heard in East signing on 1800. (Sut- 
ton, Ohio) Has terrific CWQRM and 
other interference. 

Curacao -Contrary to widely- circu- 
lated reports abroad, PJC -2, Willem- 
stad, was still on 5.010, heard 1840, at 
the time this was compiled. Could 
not be found on 7.250 to which chan- 
nel it had been reported to have 
moved. (Hankins, Pa.) 

Cyprus - Sharq -al -adna, 6.170, Li- 
massol, noted 0000 in Arabic. (Gainer, 
Maryland) The 9.650 channel noted 
around same time at weak level. (Far- 
go, Ga.) The 6.790 channel heard 
1400 -1445 in Newfoundland. (Peddle) 

Denmark -An official of OZF, 9.520, 
Copenhagen, informed Worris, N. Y., 
that arrangements have been made 
for the last 30 minutes of the daily 
2200 -2230 transmission to be "fixed" 
English program. This has been ef- 
fected. The station asks for reports 
and comments on the new arrange- 
ment. The girl announcer, Marianne, 
in introducing this last half hour says 
it will be entirely in English "and not 
a word in Danish "; at sign -off she 
concludes with her customary "Glad 
to have you listen." 

Domiñican Republic -HI4T, 5.970, 
and HI2T, 9.735, now sign -off 2300, one 
hour earlier than formerly. (Balbi, 
Calif.) 

Finland -Helsinki informs Halvor- 
sen, Norway, its schedule includes 
1925 -1935 news and press review in 
English on 17.800 to South America 
and Southwestern Europe; 0715 -0725 
news and press review in English on 
6.120, 9.555, 15.190, 17.800, to U.S.A., 
South America, and Southwestern Eu- 
rope; these are weekdays only; 1245- 
1255 news and press review in French 
on 17.800 to South America and South- 
western Europe, and to same area in 
French 1700 -1715 on 17.800, 6.120. Re- 
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NO KIDDIN'- PLATT'S PALE from PACKING 
Yes, sir! Platt's working his fingers to the bone getting out the orders from last month's ad -and 
more are coming in all the time. But Platt love his work -so keep right on sending in those or- 
ders. HURRY -take advantage of these amazing bargains right now. 

HEADSETS -Excellent Buys! 
FIS -33 with cord and plug, used, 

good condition $1.19 
HS-23--Brand New with ear Dads 2.75 
HS -33 -Brand New with ear 

pads, cord and PL54 plug... . 2.75 
TII -37A -1200 ohms with dual plugs 2.95 
11S -16A -520 ohms 2.95 

CORDS AND PLUGS 
CD 508A Cord Assembly with 

SW 14 -U Switch and 2 cord 
attachments with JK 48 Jack 
and PL 68 Plug. Value- $5.00. 
Our Special Low Price, Brand 
New 59c 

CD 307A with PL 55 and JK 
26, 84 inches -NEW 59c 

JK 26 Jack with cord, good condition I 2 
iii 26 Jack only -Brand New 8c 
PL 55 Plug -NEW 25c 
PL 68 Plug -NEW 12e 
3 Conductor Cotton Covered Telephone Cord, 6 ft 

with plug 19c 

OIL FILLED CONDENSERS 
Famous Make T.III 50020, 2 

MFD, 5000 VDC $4.25 
Nationally Advertised, 2 MFD, 

600 VDC .29 
Famous Makes, 4 MFD, 

600 VDC .79 
Highest Quality 23F47, 

2 MFD, 4000 VDC 3.25 
Highest Quality .25 

Mu -f, 6000 VDC 1.95 
Highest Quality 30 

Mu -f, 90 V, 3 phase, 
60 cycles 1.19 

Mica Capacitor, type Gl ceramic .04 1000 Volts, 
25 amps at 1000 KCS 1.29 

Type DT -4W1, CAP. 1 MFD, 400 Volts, Tubu- 
lar, Box of 25 2.98 

MICROPHONES 
T -24 -G, 200 ohms, single 

button, 8 ft. rubber cord 
with PL -106 Plug and JK 
38 Jack. BRAND NEW..$1.95 

T -17 -B, Hand -held carbon 
microphone for use i 

n 
voice communication. - Effectively covers the audio frequency range from 300 to 2600 CPS. 200 ohms, with press -to -talk switch, 5 ft. rubber cord and 

T -30 
y 

n Microphone suitable for aircraft use. R $1.95 e - ponds to frequencies in the range of 400 
CPS to 2000 CPS. Complete with cord and 
plug. Original Packing. NEW 1.29 

T -36 -C Hand Carbon Microphone, 24 ft. cord, 
3 contact amphenol plug. 2.95 

274 -N COMMAND EQUIPMENT 
Sensational Buys! 

USED 
BC -442 $ 1.85 
BC -450, 3 Receiver 

Remote Control .89 
BC 4' 12.95 
BC -454 4.95 
BC -455 6.95 
BC -456 1.95 
BC -457 5.95 
BC -458 5.95 
BC -459 
BC -696 .. ......... 14.95 
3 Receiver Rack .... 1.95 
2 Transmitter Rack .. 1.50 

BRAND 
NEW 

$ 2.75 
1.95 

21.95 
6.95 
2.95 
7.95 

24.95 
24.95 

BEACON RECEIVER BC- 1206 -C 
Manufactured by 
S etc he I I- Carlson 

Frequency Range 195 KC to 
420 KC, IF Frequency -135 KC, 
Receiver Sensitivity -3 Micro- 
volts for lO Milliwatts output, 
Output Impedance -300 Ohms 
and 4000 Ohms to be selected internally, Power Output-230 
Millisvatts, Volume Control - 
RF Gain Control, Power Sup - ply -24 -28 Volts Aeroplane 
Battery, Current -.75 Amperes. 

BRAND NEW -ONLY 

Multitester Foundation 
BIAS METER 1 -97A 
Contains a zero center 31/2" round Marion voltmeter calibrated 0 -100 volts each side. Movement is is one mill each side of center. The unit Is mounted in a steel box 7" x 5" x 41/2" and contains 8 on- tact push button, line cord dual 100 MFD at 200 V DC condenser, a potentiometer 6 1RC Iq wire wound non -inductive resistors; one 400 ohm, two 2500 ohm, one 5000 ohm, one 10,000 ohm, one 15,000 ohm. 
Excellent for building a zero center mnititester with ranges of 1, 10, 100. 1000 volt. $3.95 COMPLETE BRAND NEW 
WESTON, Model 525, O to 3 and 0 to 15 amp. A.C. 25 -500 CEe. with leather case, leads ana lips. 
WESTON, Model 269, O center, 100 mills each side. 

BRAND NEW $5.95 

FIELD TELEPHONES 
Army surplus, completely recondi- 
tioned with new handsets, electri- 
cally tested, in good used condi- 
tion. 

$6.95 Only. 
LIKE-NEW FIELD TELE- 
PHONES $8.95 

DYNAMOTORS 
Dynamotor f o r DY -12 

Power Supply for ART - 
13 Only $7.95 Type DM -33 -A, 28 VV, 

540 mills Brand New 1.95 
(Excellent -Used $1.25 Type DM -53 -A, 24 V, in 220 V, 80 MA out Brand New 1.95 INVERTER -PE -206, 28 V, In 80 V at 500 VA, 800 cy. out ........ ... Brand New 4.95 

BD 77 (Used Excellent Condition 3.25 
NEW 5.95 DM -32 . Used .75 PE -94C NEW 5.95 

FILTERS 
FL5 Lazy Q Radio Filter Unit, high impedance, 

NEW $0.75 
FL8 Filter with Plug and Jack, Good Condition 1.29 

TRANSMITTER -RECEIVER 
Conversion of BC -645 
Bringing Excellent Results. 

Navy Model ABA -I 
(CG- 43AAG) 

Army Model SCR -515A 
known as the BC -645 
450 MC -15 Tubes 

BRAND NEW -ORIGINAL CARTON. Can be easily 
converted for phone or CW 2 -way communication. 
Covering for the following bands: 420 -450 MC hang 
band, 450 -460 MC for fixed or mobile, 460 -470 MC 
for citizens, 470 -500 MC television experimental. 
Size 10$0. x 1354 x 4%. Contains 15 tubes: 4 -7F7. 
4 -71I7, 2 -7E6, 2 -6E6, 2 -955, 1- WE -316A door knob. 
Complete as shown above only $17.95 

BC -645 ANTENNA. only 39c 
BC -645 TRANSMITTER- RECEIVER 

ONLY, Brand New, 
ORIGINAL PACKING. $ 12.95 
Special 

SELSYN INDICATOR 
For use with beam antennas for 
indicating direction of antennas. 
I -82 -B, 5" type. $4.95 Now 

TYPE MN -20E 
ROTATABLE LOOP UNIT 

8" diameter, used with MN -26 Compass 
and RA 10DB. Manufactured by Ben - 
dix. 
A TERRIFIC BUY! $11.95 ONLY 

TUBES 
Standard Brands -All New Tubes 

304TL $1.95 832A $ 4.89 
5BP4 2.45 725A 6.95 872A 1.19 '726A 13.95 
10Y .39 316A .39 4AP10 2.29 1625 .39 
7CP1 2.95 

BC -223 TRANSMITTER 
Range of 2000 to 5300 KC. Complete with all Tun- 
ing Units. Recommended for use of ship -to -shore 
and haul operation. $2 95 N EW-Original Cases 

BD -72 12 line portable monocord, magneto -telephone 
SWITCiiBOARD used primarily in field wire systems. 

NEW ND $22.95 LENT CONDITION $ Í4.9S 
BD -71 6 Line Portable, seine specs as ' 4 I 95 above -NEW 

ANNOUNCING LUCKY PLATT CONTEST WINNERS! 
Remember Platt's big Xmas contest? Well, a promi- nent ham drew 5 coupons from those you sent in, and now these lucky people have a BC- 645- worth $17.95- 
ABSOLUTELY FREE. Tou bad all of you couldn't win, but everyone wins who buys from Platt. 

HERE ARE THE WINNERS: 
I, J. A. Strickland, Coos Bay, Oregon 
2. A. S. Thompson, Montpelier, Idaho 
3. D. E. Petty, Tipton, Indiana 
4. John M. Kiefer, Bloomfield, N. J. 
5. Frank Tripudi, Brooklyn, N. Y. 

CONGRATULATIONS FROM PLATT! 

WRITE FOR OUR FREE CIRCULAR! 
Minimum Order $2.00 

Immediate Delivery - Send 25 
deposit on C.O.D. orders. All ship- 
ments F.O.B., N.V.C. (N.Y.C. resi- 
dents add sales tax to your re- 
mittance.) 

PLATT ELECTRONICS CORP. 
DEPT. A, 489 BROOME ST., NEW YORK 13, N. Y. 

PHONES: RE 2 -8177 and WO 4 -2915 
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0'S 
low --low 

PRICES 

ring the 
bell , 

BRAND NEW TUBES INDIVIDUALLY 
IMMEDIATE CARTONED 
DELIVERY GUARANTEED 

SPECIAL QUANTITY DISCOUNT OFFER 
Order 25 or More Assorted Tubes and Deduct 5c from 
the Price of Each Tube. 

15c Each 65K7GT 
65Q7GT 

65N7GT 
6SS7GT 

6L5G 
617G 

2C34'RK34 6U6GT 6V5 7A7 
1626 6V6GT 6Y6G 7C3 
1644 6X4 7A4 /XXL 7F7 
E1148 6X5GT 7B6 707 

12ÁU6 7E5/1201 12C8 
19c Each 12ÁV6 7K7 1466 

124X7 12AT6 SOCS 
V99 1215GT 12ÁU7 SOL6 
X99 12J7GT 12BA6 2051 

12K7GT 12BE6 75 
29c Each 12Q7GT 12SJ7GT 

125Á7G7 12Z3 59e Each 
247 12SH7 

12SK7GT 
14H7 
25L6GT 042 2X2 

6C4 12SL7GT 32L7GT OZ4 
65H7GT 125N7GT 34 1LA4 
6U7G 1250767 35Y4 1LC6 
I2Á6 1978 35Z4GT 1LD5 
12Á8G7 24A 43 1LE3 
12FSGT 25Z6GT 46 1LN5 
26 27 53 1N6G 
36 32 56 174 
956 35/51 117Z3 SV4G 
957 3585 6485G 35W4 6AG5 
39c Each 35Z5 50c Each 6B4 3526 6BF6 
143 SOBS 

6BG6G 
1 U 4 1A5GT 6BH6 
1U5 57 146 616 
1V 76 1C6G 618G 
246 78 1C7G 6W4 
446 80 ID7G 6W6 
SU4C 85 1D8G 673 
5W4 1E7G 12A 
SY4G 45c Each 1F4 12ÁT7 
6ÁB4 
6AH6 

115G 
1646 

1447 
1407 

6416 185/255 165 14R7 
6AU6 1L4 1G6GT 22 
6BA6 1R5 1H4G S0Á5 
EBE6 154 1H6G 7OL7GT 
6C5GT 155 1J6G 
6C6 1TSGT 3Q4 69c Each 
6F6G 245 354 

6AC7/1852 6H6GT 286 3V4 
6J7 3B7 5Z3 6AK5 6K6GT 6415 5Z4 11726GT 
61(76T 6816 646 
6N4 
6SA7GT 

6D7 
6F5GT 

6AQS 
6666 89c Each 

6507GT 666G 668 
65F7 6PSGT 6D6 16367/8018 
6517 6SL7GT 6F8G 6L6G 

MINIMUM ORDER $2.50. Send ^_ 5or 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. 

1950 
rds 

NEW RECEIVING TUBE 

INTERCHANGEABILITY 

CHART 
Very latest ... complete data 
on direct interchangeability. 
It's SENCO'S way of greeting 
New Customers and thanking 
old ones ... It's yours for the 
asking 

Nothing to Buy ... Just fill in 

Coupon . . . MAIL TODAY! 

NAME 

ADDRESS 

CITY ZONE.... STATE 

Radio Men Who Know SENCO S A V E A T 

SENCO RADIO, INC., Dept. R 

71 West Broadway, New York 17, N. Y. 
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ports on these transmissions would be 
appreciated by the Finnish Broadcast- 
ing Corporation, Helsinki, Finland. 

France -Paris, 6.145, heard in Ger- 
man 0030 -0045, 0130 -0145, fair level in 
California. (Balbi) 

Paris has replaced 11.700 with 7.280 
in parallel with 9.550 to North Amer- 
ica (English) 1945 -2000. (Parsons, Pa., 
Arthur, W. Va., others) 

French Equatorial Africa- Brazza- 
ville, 17.837, noted 1545 with English. 
(Cox, Delaware) 

French Indo- China -S a i go n, 11.78 
heard in Britain from 1815 with news 
in French (Le Journal parle), record- 
ings; news in English 1845 -1900, then 
program in Chinese or Ammanese. 
(Pearce) Heard here in West Vir- 
ginia signing on 1800 with "La Mar - 
seillaise"; has bad CWQRM; should 
have English both at 1845, 1930. 

Germany - DTSP, 15.280, Munich, 
has winter schedule of 1045 -1100 point - 
to -point with the "Voice of America" 
in New York; radio and press review 
in English. (Grove, Ill.) Northwest 
German Radio, 7.290, Hamburg, is on 
the air daily 2300 -0430, 0600 -1900; re- 
ports requested, will verify by letter 
and send photograph of transmitter; 
QRA is NWDR, Rothenbaumchausse 
132, Hamburg 13, Germany. (ISWC, 
London) 

Radio Sweden says the American 
Forces Network, Munich, is heard on 
approximately 5.880 from 1215 -1330 in 
parallel with m.w. stations of A.F.N. 
This is not confirmed. 

Gold Coast - ZOY, 4:915, Accra, 
heard around 1245 in Britain with 
weather forecast issued by the Gold 
Coast Meteorological Survey, followed 
by news; 1255 has popular melodies; 
then the announcement, "You have 
been listening to a broadcast on 61.04 
meters from Accra, Gold Coast; good 
night"; signs with "God Save the 
King "; QRA is Senior Programmes Of- 
ficer,. Radio Accra, P. O. Box 745, Ac- 
cra, Gold Coast. (ISWC, London) 

Greenland -Godthaab, 5.942, is heard 
in Norway 1630 -1740 but is weak; an- 
nouncement in Danish is "God Aften. 
Her er Grenlands Radio." Program 
consists of news, weather forecast, mu- 
sic. No English. (Halvorsen) 

Greece -Athens, 9.607, heard around 
0200 with recordings; news in Greek 
0225; Home Service. (Pearce, Eng- 
land) A Greek Communist outlet has 
been heard on 9.455 at 1400 (Bluman, 
Israel) Larissa, 6.745, heard in New- 
foundland signing off 1600. (Peddle) 

Guatemala - TGWA, Guatemala 
City, has returned to the air. It ap- 
pears to run on 15.17 from 0725 to 
around 1500 or later on weekdays; 
Sunday sign -off is around 0900. Is 
using 9.763.6 (measured by Oskay, 
N. J.) from around 1800 to 2400 or 
later. Has many programs of beauti- 
ful marimba music. I wrote this sta- 
tion for details as soon as it returned 
to the air, but received (immediately) 
only a QSL card. The station listed 
Radio Nacional de Guatemala, "La 
Voz de Guatemala," Emisores: TGW- 
TGWA- TGWB -TGWC. 

Haiti -4VRW, Port -au- Prince, after 

ACORN 
*** 

VTVM KIT 
VACUUM TUBE 
VOLTOMETER 

ONLY 

s L 3 9 5 
Kit 2 VT -99. Nationally Famous. I emplete with 
tubes, test leads, DC probes and batteries. Easy to 
build. Uses a 0.200 micrometer. DC ranges to 
1000 v. in 6 scales, -F 3 %. AC ranges to 1000 v. 
in 5 scales, ± 5 %. ammeter ranges to 1000 meg- 
ohms. RF voltage ranges to 50 v. Dimensions: 
9 5/16" high. 6" wide. 40/a" deep. 110.120V., 50- 
GOcy. Simplified instructions-anyone can build. 

* BIG BARGAINS IN SPEAKERS * 
5" Rola. P.M. Alnico V Magnet. Com- 

plete with output transformer. 8 
ohmv.c. 4 watt output. Sen- $i [p 
rationally priced at only.. . J.7 

8^ Rola Dynamic. 750 ohm field. 
Complete 111th output transformer. 
10 w. output. 8 ohm voice $2 5ft 
coil. Special JL í 

10" Rola. 6.8 oz. Alnico V agnet. 
13 w. output, 3.2 ohm $4,39 
v.c. . 

12" Magnavox. Alnico V Magnet, 8 ohm v.c. 10 
watt output. Excellent frequency $5.49 range J Y.l 

12" Magnavox. 3 Ib., Alnico III Magnet, 35 watt 
output. 8 ohm v.c. Excellent freq. 
ange .pIL .7 

$1ft 95 
15" Magnavox. Alnico V Magnet. 15 watt tput. 

25 watt output. R ohm v.c. Excellent $15,95 fidelity and frequency range 

* TUNING CONDENSERS * 
3 Gang Push Button -420 MMFD per see. ^" 

shaft, with trimmers. 
for$3.50 ea. . 

9700 

3 Gang 530 MMFD -with 3" drum. 
f1C 4 for $3.00 ea. 8 0..77 

4 Gang FM Tuning Condenser. 3.30 MMFD per 
Ceramic insulation. 1" shaft. J $t rt fl 
3 for $3.25 ea. G 

Phone: WOrth 4-3270 
TERMS: 20% cash with order. Balance C.O.D. All 
prices F.O.B. our 

a 
rehouse in New York City. No 

orders under $2.50. 

ACORN ELECTRONICS CORP. 
76 Vesey St., Dept. N -2, New York 7, N. Y. 

LECTRONIC INDICATOR CORD 
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broadcasting for years on 10.135 ap- 
pears to have settled down on 9.790; 
heard mornings and evenings (EST) 
with good signal. (Ferguson, N. C.) 
Signs off 2145. (Grove, Ill.) Widely 
reported. Recently sent schedule of 
weekdays 0600 -0830, 1200 -1500, 1800- 
2200; Sundays 12004700; power listed 
1.4 kw., but may have increased it 
by now. QRA is P. O. Box A -117, 
Port -au- Prince, Haiti. (Slutter, Pa.) 

Honduras -HRA, 9.034, Tegucigalpa, 
noted evenings (EST) on this channel, 
usually with QRM from COBZ, 9.026. 
(Ferguson, N. C.) 

Hungary- Widely reported is Buda- 
pest, 6.247.4 and 9.834.6 (measured by 
Oskay, N. J.) with news 1630; runs 
to 1800. 

India - The Overseas transmission 
1000 -1040 is now on 15.29, 11.85 with 
news 1030; the 1400 -1500 period is an- 
nounced for 7.240, 9.620, 11.760, 11.850. 
(Pearce, England) Noted on 9.565 
with news 2130, 2230. (Stark, Texas) 
The 15.19 channel appears to have 
been brought back into use, noted 2130 
with news. (Fargo, Ga.) At long last, 
AIR, Delhi, is sending out a QSL card 
instead of verification letter. (Pearce, 
England) The card is blue and or- 
ange with a drawing of a station on 
it. (Cox, Delaware) AIR noted on 
15.16, 17.78, at 2315 with news. (Balbi, 
Calif.) AIR, 4.84, Bombay, heard 1115- 
1125 with talk (English), then Indian 
program to 1230 closedown with 
chimes for 2300 IST; Calcutta, 4.880, 
heard from around 1030 to closedown 
1200, mostly native. (Pearce, England) 

Indonesia- YDA -2, 6.170, heard after 
0530; chimes and station announce- 
ment 0630; in native. An Indonesian 
is heard on 4.85 at 1000-1030. (Balbi, 
Calif.) 

Iran- GDX -aren, Sweden, says EQB, 
6.155, Teheran, has news 2230 -2300. 

Israel--At the time this was com- 
piled, Kol- Israel, Tel -Aviv, was using 
approximately 8.900 afternoons (EST) 
to 1630 closedown; news 1530. By this 
time, it is likely that this channel 
(listed 9.000) will be in use by the 
World Zionist Organization for beam- 
ing overseas broadcasts from Jerusa- 
lem to World Jewry. Will beam to 
Europe, to North America, and other 
areas, and will use several languages 
including English. I hope to have full 
details next month. In the meantime, 
reports may be sent to P. O. Box 17, 
Hakirya, Israel. Israeli outlets now 
sign on at 2330, including Tel -Aviv, 
6.830, and Haifa, 8.170; news 0700, 
1530. 

Italy -Current schedules of Radio 
Italiana from Rome are 1930 -2055, 
0500 -0530, 0830 -1300 on 11.810, 15.120; 
1205 -1700 on 9.630, 11.810; 1710 -1925 
on 11.810, 15.120. (Radio Sweden) 

Jamaica -ZQI, 4.950, Kingston, has 
improved signal 1600 -1730; news 1715 
and headline news just before close- 
down; operates on 3.480 at 1930 -2200. 

Japan -The Japanese Broadcasting 
Corporation lists these current sched- 
ules -Home Service -JKH, 7.257.5, 
1525 -0900; JKI, 4.910, 1525 -1755, 0255- 
0900; JKI -2, 9.655, 1725 -0245; JKJ, 
February, 1950 

N SAA 
r 

formPer 

for a Sta 

Gentlemen: 

2653 Int. 1, M. Nativida 
Manila, Philippines 
31 August, 1949 

I am a user of a number of Turner Microphones 
and I know just the right mike for me. My job re- 
quires rugged performance because the Philippine 
climate is very rainy at times, then excessively 
humid, then hot . . . . If a wrong kind of micro- 
phone is used, it is very sure of not lasting 
long. 

The Turner 99 solved for me the problem of 
the right microphone. I have a mike of this type 
which was caught several times in sudden showers 
and believe me, it is still excellent if not per- 
fect. These microphones are the only types I can 
find suited to my requirements. I recommend Turner 
microphones for quality and the best performance. 

Very truly yours, 

TOMAS M. TAGULAO 
Co- Owner, Sterling "AA" Sound Systems 

Ask your dealer to show you the Turner 99 
Write for Literature 

THE TURNER COMPANY 
900 17th Street N. E., Cedar Rapids, Iowa 

I N CANADA: Canadian Marconi Co., Ltd. 
Montreal, P. Q., and branches 

EXPORT: Ad. Auriema 
89 Broad Street, New York 4, N. Y. 

TURNER 
MODEL 99 

List Price 
$34.00 

AUDIO (SOUND) ENGINEERING 
HOME STUDY TRAINING 

Practical, easy-to-understand lessons, written by corn- 
petent Audio Engineers and Educators, prepare you for 
a better job and a Food future in the Television, Radio, 
Motion Picture, and Recording Industries. 
Write today for details -Learn while you earn!! 
HOLLYWOOD TECHNICAL INSTITUTE 

Div. R.N. 
4925 Santa Monica Blvd. Hollywood 27, California 

HOW 
Learn how to simplify 
radio repairs FREE! 
Send penny postcard 
for big 32 -page illus- 

trated FREE MANUAL. No Obligation. 
FEILER ENGINEERING CO., Dept. IRN5 
1601 S. Federal St. Chicago 16. Illinois 

[I 
ELECTRICAL SCHOOL 

Electrical Training 
Intensive 32 weeks' residence course aides in communications, power, manu - 
in fundamentals of industrial elec- facturing, business machines, sales, 
trical engineering, including radio service. G. I. approved. 57th year. 
and electronics. Extensive laboratory, Enter Mar. 6, Sept. 5. Catalog. 
shop work, drafting. Prepares for 7603 TAKOMA AVE. 
electrical technician and engineering WASHINGTON 12, D. C. 
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HARVEY has 
COLLINS TUNER for 630TV 

AM and FM tuner, made by Collins Audio 
Products, fits front of 630TV chassis, uses 

audio channel of TV set. Provides full AM 

range, all FM channels, and phono input. 
Slide -rule dial. Complete with instructions, 

connecting leads and set of tubes. $40.50 

BC -221 FREQUENCY 

METER 

These won't last 
long so order now 

for one of these 

famous freq me- 

ters. They are just 
like new, with 
original calibra- 
tion charts. Range 
125 -20,000 kc, with crystal check points in 

all ranges. Complete with crystal and tubes. 

Harvey Special Price $79.50 

PENTRON TAPE RECORDER 

Full hour capacity on 1200 ft. reel, 71/2" 

per second tape speed. Capstan drive with 
minimum wow and flutter, 80 to 8000 cy- 

cles, dual tracking, supersonic erase. Inputs 

for microphone, FM, external radio or 
phono. Neon level indicator. Supplied with 
crystal mike, 5" reel of tape, all tubes, 
etc. In sturdy carrying case $100.34 
With built -in radio 129.55 

NOTE: All prices are Net, 
F.O.B. N.Y.C. and are subiect 
to change without notice. 

Telephone: 

7,,07/ 

% a 

%iiai / /a Oüü ürl/iüiüi/ir /ilia 

LUxemburg 2-1500 

Ö% 

103 West 43rd St., New York 18, N. Y. / O / / / / / % / , / ' % O / % % % / / / 00 / /G 00 / /O% % % % % / % % % / / / /O% / 00/ % / % // , / /O /O /O , % O , / 
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7.285, 1555 -2200; JKM, 4.930, 0325 -0900; 
JKM -2, 9.695, 1555 -2200. Overseas 
Service -JBD, 9.505, 0255 -0900; JBD -2, 
9.560, 0255 -0900; JBD -3, 15.225, 1750- 
0230, and JBD -4, 15.235, 1750 -0230. 
(Pearce, England) 

The 6.005 outlet is heard irregularly 
after 0100. (Balbi, Calif.) 

WLKS, 6.105, Kure, opens daily 
1530. (DXSA News, South Australia) 

Kashmir -Srinagar, 4.865, is on the 
air 2130 -2330, 0700 -1030; on 7.270, 0100- 
0230. (Nordh, Sweden) The 4.865 chan- 
nel heard in England 1030 with relay 
of AIR news from Delhi; native pro- 
grams then to 1130. (Pearce) 

Kenya Colony -New call for VQ7LO, 
Nairobi, is VQG1; frequency is 4.850 
and BBC news is 1300, local news from 
the East African Standard 1315, closes 
1400. (ISWC, London) 

Korea -The North Korean (Corn - 
munist- controlled) outlet on 4.500 
heard from 0230, strong by 0330 on 
West Coast; 7.778 not heard lately, 
formerly was in parallel but with 
much weaker signal. (Balbi, Calif.) 
Fair signal in Louisiana on 4.500 at 
0700. (Locke) Seoul, 2.510, So. Korea, 
good in California around 0900. (Dilg) 

Lebanon -Beirut, 8.036V, now ap- 
pears to have English at 1000 -1100 
when concludes period with "Knights- 
bridge March" instead of former "Pack 
Up Your Troubles." (Pearce, England) 
Heard in Newfoundland 1340 -1600 
(Peddle) 

Luxembourg - Radio Luxembourg, 
6.090, now relays English from its l.w. 
outlet on Sundays 1615 -1900, weekdays 
1730 -1900. (Short Wave News, Lon- 
don) 

Malaya -Red Network of Radio 
Malaya, 4.780, Singapore, heard in 
England 0900 with Chinese; signed off 
1030 with English and "God Save the 
King." (Pearce) 

Manchuria -Mukden, approximately 
3.500, weak but readable in California 
around 0900; takes relay from Pekin 
(10.260) at 0730 -0830 but does not 
carry the English 0830. (Dilg) 

Martinique - Overseas sources re- 
port Radio Martinique on 9.990 at 
0100 -0118, but this has not been con- 
firmed. 

Mauritius - V3USE, 7.340, Forest 
Side, heard 2200 with news in English, 
2235 in French. (NATTUGGLAN, 
Sweden). 

Monaco -Monte Carlo, 6.035, 9.785, 
noted Sundays 0300 -0330 with "Bring- 
ing Christ to the Nations" (English). 
(Cox, Delaware) Full schedule is 
weekdays 0100 -0300, 0600 -0800, 1215- 
1715; Sundays 0100 -1715; on Sundays 
1600 -1700 has English program called 
"Monte Carlo Calling" (variety pre- 
sentation by Evelyn Barnard). 

Mozambique- CR7BE, 9.763, Lour - 
enco Marques, noted in English 1000; 
leaves this channel around 1105. 
(Stark, Texas) Has had improved 
signals here in West Virginia lately 
on Sundays with request program 
(English) around 1045. This outlet 
uses many commercials. 

New Zealancl --ZL7, 6.080, and ZL4, 
15.280, noted with BBC news relay 

BRAND NEW 

SAVE MONEY GUARANTEED 

GENERAL ELECTRIC SELSYN 
Type 21 GI 

Will operate from 
110 volts, 60 cycle 
by using a resistor 
or a condenser in 
series. Size is 214" 
in diameter x 4h" 
long. Ideal for 
beam antenna po- 
sition indicator. 

Price S2.75 5 
per pair - re- 

moved from 
new equipment 

HAYDEN TIMING 
MOTORS 

Type 45629R 
110 volts, 60 cycle. 
2.2 watts. 1/240 
R.P.M. 

Price $3.00 
ea. net, new 

Type 36938-2 
110 
watts, 

R60 .M. 2.2 Price $3.00 
ea. net, new 

Type 33669-2 
110 volts, 60 cycle. 
2 watt, %o R.P.M. Price $3.00 

ea. net, new 

Type 1600 
110 volts, 60 cycle, 2.3 
watts, 1 R.P.M. Price $2.70 

ea. net. new 
NEW ADDRESS 

INSTRUMENT ASSOCIATES 
37 EAST BAY VIEW AVE. 

GREAT NECK. N. Y. 
IMperial 7 -1147 

DYN#IUR:4I means 
DYNamic noise suppression plus 
AURAL satisfaction in record 
and radio reproduction. 

DYNAURAL CONVERTER - 
Model 111 -A 

adds H. H. Scott Dynamic Noise Sup- 
pression to your radio -phonograph using 
a crystal pickup. 

DYNAURAL PREAMP -Model 112 -A 
gives you DYNAURAL reproduction 
PLUS preamp for magnetic pickup 
adjustable turnover frequencies 300, 500, 
800 cycles 20- 20,000 cycle range 
AM whistle filter remote controls. 

Write TODAY for FREE bulletin 11198. 

Two LOW- PRICED models suit your need. 
Model IIl -A $29.50 net 
Model I12 -A 47.50 net 

Buy NOW from your distributor. 

A/ 
385 PUTNAM AVE. CAMBRIDGE 39, MASS. 
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0600 and signing off around 0628. ZL7 
has bad QRM. 

Northern Rhodesia -ISWC, London, 
says ZQP is now using both 7.220 and 
9.715 at 1000 -1200. 

Pakistan -Karachi is currently us- 
ing 11.770.5 (measured by Oskay, N. J., 
but may vary as low as 11.768 at times) 
for news 0700, 1015, but when this was 
compiled was still on 11.885 for news 
2100; Dacca, 15.335, is in parallel at 
these times. Dilg, Calif., has been 
hearing a Radio Pakistan outlet on 
approximately 7.670 with English iden- 
tification around 0915; heard irregu- 
larly and signs off 0930; location un- 
known. 

Fried, Mich., reports Radio Pakistan 
heard around 1100 on 11.885, 11.770, 
and 7.225; 11.885 carried separate pro- 
gram while the others were parallel. 

Heard on 11.770 announcing use of 
25 -m. and 31 -m. bands; however, could 
not be located in latter band. (Cushen, 
N. Z., via Radio Australia) 

World Radio Handbook lists call of 
Karachi, 11.885, as APK -3. 

Although Lahore has been widely 
reported abroad as heard on 11.740, 
at the time this was compiled I had 
reliable information that Lahore was 
as yet operating only on m.w. 

Philippines - DZH -3, 9.500, Manila, 
heard in England from around 1645 
with sponsored programs in English; 
at 1700 gives time as "6 a.m. Philip- 
pine Time." (Pearce) 

Sanderson, Australia, reports a new 
Philippine outlet on approximately 
4.980 at 0530 with music; she reports 
a station in Manila on 9.730 noted 
0530 with music, may be (new) DZH7? 
Radio Australia says the 4.980 outlet 
has been heard closing 0900 giving 
m.w. call of DYBR, but noise was too 
high to read s.w. callsign. 

Poland -Radio Polskie, 9.530, heard 
in New York 0000 -0300 with strong 
signal but with QRM from BBC on 
9.525. (Schild) Bluman, Israel, lists 
relay of Home Service on this chan- 
nel 0100 -0400, 0600 -0800. 

Portuguese West Africa - CR5ST, 
9.615, Sao Tome, is testing 1300 -1500 
with Portuguese recordings; speech 
poorly modulated; QRA is Radio Clube 
de Sao Tome e Principe, Sao Tome, 
Portuguese West Africa. (Bluman, Is- 
rael) 

Reunion Island -Krafft, Mass., re- 
ports he picked up Radio St. Denis on 
approximately 15.37 at 0030 on a Sun - 
day some weeks ago; had news and 
identification in English (in which 
mentioned a resume in French) ; signal 
was 100 per -cent readable and fairly 
well above noise level. May have been 
test. Not confirmed. Is not listed in 
19 -m. band. 

Roumania -Bucharest, 9.252, has had 
improved signal lately in East at 1500 
when has news; continues to 1600 
closedown. Usually has bad CWQRM 
and other QRM. 

Saudi -Arabia -New regular sched- 
ule of Mecca, 725 kc., 3.960, 5.985, 
9.645, 11.760, 11.950, in parallel, is 
1200 -1800. (Bluman, Israel) 

Spain - "La Vox de la Falange," 

COMET 
SPECIAL 
LIMITED OFFER 

R5 /ARN -7 RADIO 
COMPASS RECEIVER 

w/TUBES -USED 
EXCELLENT COND. 

i 

SPECIALS 
Attention! Boat Owners! 

Gibson Distress 
Transmitter Complete with th Bag 
and Parachute. NEW W.$9.85 
Gibson Girl Kit Includes 2 Bal- 
loons with Hydro. Generators, 
Kite, Wire, Lamp. NEW.$8.95 
BC -433G Radio Compass Re- 
ceiver with Tubes. Used. Ex- cellent Cond. .. .$13.95 
BC -412 5" Radar Oscilloscope 

$49.95 
76 Feet Telescopic Aluminum 
Mast Collapsible to 11 Feet. 

$175.00 

SPECIAL VALUES! 
De -Ion Line Starter DPST 115V 60 

Cy 15A 1 H.P. Rating Westing- 
house .$3.25 

Helipot 2Ó,00ö Ohm 5 Watt 0.5% Linear Gibbs $4.50 Ea. 
10 for $4.00 Ea. 

Contactor 3 PST 110V 60 Cy 50 Amp 
Contacts GE NEW $10.95 

CAPACITORS 
BATHTUB EA. TEN 

40 mfd 50 VDC $0.30 $0.25 
4 mfd 50 VDC .35 .30 
50 mfd 50 VDC .40 .35 
4 mfd 100 VDC .35 .30 
2X.1 mfd 200 VDC .15 .10 
3X.1 mfd 400 VDC .25 .20 
2 mfd 400 VDC .45 .40 
.05 mfd 600 VDC .20 .15 
.25 mfd 600 VDC .25 .20 
.1 mfd 600 VDC .25 .20 
2X.1 mfd 600 VDC .35 .30 
1 mfd 600 VDC .35 .30 
2 mfd 600 VDC .45 .40 
.05 mfd 1000 VDC .45 .40 
2X.1 mfd 1000 VDC .50 .45 

01L- FILLED AND GE PYRANOL 
5 -.5 mfd 400 VDC $0.35 $0.30 

4 mfd 400 VDC .50 .45 
1 mfd 500 VDC .30 .25 
1 mfd 600 VDC .35 .30 
2 mfd 600 VDC .35 .30 
4 mfd 600 VDC .55 .50 
5 mfd 600 VDC .60 .55 
8 mfd 600 VDC 1.00 .90 
1 -8 mfd 600 VDC 1.10 1.00 
10 mfd 600 VDC 1.10 1.00 
4 mfd 700 VDC .65 .60 
.5 mfd 1000 VDC .45 .40 
2 mfd 1000 VDC .55 .50 
1 mfd 1500 VDC 1.10 .90 
.5 mfd 2000 VDC 1.10 .90 
.25 mfd 3000 VDC 1.75 1.50 
.5 mfd 3000 VDC 1.80 1.65 
.1 mfd 7500 VDC 2.60 2.30 
1 mfd 7500 VDC 5.00 4.40 
.0008 mfd 15.000 VDC 6.50 6.15 
.045 mfd 16,000 VDC 4.15 3.25 

PAPER 
8 -8 mfd 600 VDC. 

Tobe Filtermite $1.00 $0.90 
3X8 mfd 600 VDC 1.45 1.25 
8 -8 -4 mfd 650 VDC 1.45 1.25 
160- 160mfd 150 VDC 1.25 1.00 

ELECTROLYTIC 
500 mfd 12 VDC $0.45 $0.40 
150 mfd 50 VDC .25 .20 
2000 mfd 50 VDC 1.00 .90 
500 Mfd 200 VDC 1.00 .90 

SPECIALS 
80.86 KC Crystal with Holder.$1.50 
200 KC Crystal with Holder.. 1.35 
50 Watt Tube Socket 872,211. .19 
PL -150 Plug for Dynamotor 

Socket on X- Mitter BC -223. .39 
BC -366 Jack Box .50 
Battery Tester O- 10V- O -35A .85 
2 "x3" RCA Heavy Slug Speaker .89 
Balloon /Hydrogen Gen 2.50 
FL -5 Radio Filter.......... .75 
Anti -Capacity Lever Switch 8PDT .80 
33 MMF -440 MMF Var. Cond .85 

CHECK THESE VALUES 
V American Blower & Motor - 

GE Motor 1/a HP 115 V 1 Phase 60 Cy 1725 rpm Air Output, 4a/4"xela/4", Brand 
NEW ..$19.95 

V MN -26V Radio Compass Re- 
r -150 -695 KC 3.4 -7.0 

MCS. 28 V Bendix. NEW. 
29.95 BC -733 D Receiver. New Less 

Dynamotor. Excel. l. Co d.$6.95 RA-10 DB Receiver Bendix. NEW $29.95 
V BC-709-Interphone Amplifier. 
V 

NEW 
Receiver. New, Less NC 

Mounting $90.00 

TUBES 
2X2A .... $0.55 CS BB 2X2/879.. .35 CEQ72 . 3C24 .... .38 CK70 . 3C30 .30 CRP -72 7C4/1203A .35 E -1148 10Y .45 HY -615 15E 1.25 RKR -72 15R .65 
39/44 .25 
45 SPEC .28 
54 GAM .75 
211 .45 
713A 
717A 
801A 
803 
804 
805 
807 
826 
869B 
872A 
1005 
1626 
1629 
2051 
7193 
8011 
9002 
9003 

3.45 
8.50 
3.60 
1.00 

40 
27.00 

... 0 
.25 

... .225 

... .40 

. .20 

.$0.23 
6.90 
1.30 
3.95 
1.50 

. .35 

. .25 
.75 

RK-73 .75 
VR-105/30 .79 
VT-127 A . 2.00 
VT-1 .65 
3BP1 . 2.50 
5CP1 . 1.95 
5BP4 . 2.90 
5FP7 . . 1.00 
1J6GT . .80 
3Q4 .55 

.75 

.25 

.45 

.40 
1.10 
.50 
.40 
.55 
.20 
.50 
.50 
.45 

6AJ5 
6C4 
6H6 
6K6GT 
6L6 
5ßG7 
6ßH7 . . 

65.17 . . 

12A6 
12SN7GT . 

25L6GT 
25Z5 

TRANSMITTING-MICA 
.002 mfd 600 VDC $0.15 .0005 mfd 2500 VDC .20 
.0039 mfd 2500 VDC .20 
.006 mid 2000 VDC .20 
.00075 mfd 5000 VDC .65 
.000375 mfd 5000 VDC .65 
.007 mfd 5000 VDC 2.60 
.006 mfd 6000 VDC 3.95 
.002 mfd 8000 VDC 3.95 
.005 mfd 8000 VDC 5.50 
.0012 mfd 20,000 VDC 10.95 

TEST EQUIPMENT 
High Voltage Test G.E. Type K 115 

V 60 Cy 0.75 KVA. Range of Breakdown 750- 1500 -3000 Volts 
Used. Excellent Condition..$50.00 

AC -DC Volt Ohm Meter Radio City 
Prod. it 492 . .. $16.95 

G.E. Type DP -2 DC Voltmeter 
0- 150/300/600 VDC Correct to 0.4% $39.95 

CIRCUIT BREAKERS 
24 VDC .220 Amp Heine. $0.49 

110 VAC 3 Amp Curve 3 Heine. .69 
115 VAC 4 Amp Curve 1 2 Pole 1.40 
115 VAC 25 Amp 1 Pole West. 1.25 
115 VAC 30 Amp Curve B Heine. 1.75 
115 VAC 3 Amp 1 Pole Mag. Curve 1.25 
115 VAC 1.25 Amp 2 Pole Mag. Curve 1.30 

RELAYS 
6VDC DPST Contacts 6A Coil 

33 Ohms .$0.45 
12VDC DPST Allied Control No 

Box 32 .85 
12VDC DPST 84 Ohms 6 2 
24VDC DPDT Allied BJ6D36. .60 
24VDC 3PDT 8 Amp .95 
24VDC Solenoid Operates 2 Mi- 

cro Switches 1.25 
110VAC DPST 1 Amp Contacts Strth's Dunn CXA 1970 2.45 
115VAC DPST Str'th's -Dunn 

CXA 2997 2.45 

ROUND PANEL METERS 
10 -0+6 DB Weston 21/2" $4.50 
0-0 RF Amps GE 2" 3.95 
0-5 RF Amps Weston 31/2" 4.50 
0 -15 RF Amps GE 21/2" 3.75 
0 -300 MA DC Simpson 23/4" 3.75 
0 -300 MA DC Westing. 21/2" 3.75 
5 -0-5 MA DC Weston 

with 50 MA Shunt 31/2" 4.25 
0-8 Amps DC Millie. 2% 1.95 
0 -50 Amps DC Weston 31/2" 4.75 
0 -100 Amps DC Hoyt 3" 3.00 
0 -3 Volts DC Sun 21" 1.95 
0 -15 Volts AC GE 3 /1" 4.75 
0 -150 Volts DC Hoyt 31/2" 3.95 
0 -2500 Volts DC Simpson 31/2" 4.95 
0 -5 KV DC 0 -10 MA DC 31/2" 5.25 

PORTABLE METERS 
0 -10 Amps DC Weston 489 $7.50 
0- 3 -6 -30 Volts DC Weston 280 17.50 
0 -100 Amps DC Weston 

with 100 Amp Shunt 269 19.95 
0 -25 Amps AC. Weston 433 23.95 
0 -300 Volts AC Weston 433 24.95 
0 -1.5 -6 Volts AC Output 

Meter Weston 571 12.00 

TIME DELAY SWITCHES 
2 Min. Time Delay Switch. 120VAC 

Motor Operates 3 Micro Switches. 
NEW $4.00 

40 -41 -42 Sec. Time Delay. 120VAC 
Motor Operates 3 Micro Switches Each at 1 Sec. Apart. NEW 54.00 

1 Min. Time Delay 115VAC 60 Cy Enc. in Waterproof Metal Case. 
NEW $2.95 

Thermo Switch 50° F to 300° F 
115VAC @ 6A, 

with 
@ 5A. Breaks Contact ith Increase in Temp. NEW 95c 

POWER EQUIPMENT 
Inverter PE -151 Input 12VDC Output 

I1OVAC 150W 60Cy. NEW.$10.95 Voltage Regulator Raytheon 95/130 
V 60 Cy 1.25 Amp. Output 115V 
60 Vibrat PPG -369 12VDC Output V 
250V @ 70 MA Synchronous Mal- lory. NEW........ $3.45 

2 Vibrator ATR 410 24VDC Output 110V 100W. NEW $2.95 PE -90 Gasoline Generator Includes 
71/2 HP Motor -4KVA 500 Cy 1 
Phase $350.00 

LINEAR POTENTIOMETERS WW 
Ohms Watts Mir Ea. Ten 

2000 Dual 2 Trefz $0.45 $0.40 
5000 2 Wirt .30 .25 
7500 3 Trefz .25 .20 
25,000 3 Wirt .30 .25 
15 25 DeJur .45 .40 
20 25 Ohmite .45 .40 
50 25 Delur .50 .40 
100 25 Delur .55 .45 
200 25. Delur .55 .45 
500 25 DeJur .55 .50 
3000 25 Delur .65 .55 
5000 25 Delur .65 .60 
15,000 25 Delur .70 .65 
20,000 25 Delur .85 .70 
20,000 25 Delur .85 .70 
6 50 DeJur 1.00 .90 
50 50 A.C. 1.00 .90 
800 50 Ohmite 1.10 .95 
10,000 50 Delur 1.50 1.25 
15 60 Ohmite 1.50 1.25 
15 75 IRC 1.50 1.25 
750 150 w /Knob Ohmite 2.45 2.10 

W.W. RESISTORS 
145 Ohms 5 Watt $0.05 
20 K Ohms 5 Watt .05 

1 Ohm 10 Watt .05 
15 Ohms 10 Watt .10 
25 Ohms 10 Watt .15 
50 Ohms 10 Watt .15 
75 Ohms 10 Watt Voltage Divider .20 

10,000 Ohms 10 Watt Koolohm .10 
25 Ohms 25 Watt .25 

160 Ohms 25 Watt Ferrule .35 
400 Ohms 25 Watt Voltage Divider .40 
600 Ohms Globar Ant. Terminating 1.75 

TERMS: Mail orders promptly filled -all prices F.O.B. Boston, Mass. Send M.O. or check. Ship. ping charges sent C.O.D. Minimum order $5.00. 25% deposit required with all orders. 
SEND FOR OUR 

CATALOGUE NOW! 
Inquiries from Dealers. Schools 

and Industrial Firms Invited 

COMETELECTRONIC 

SALES 
22 Washington St. Brighton 35. Mass. 

BEacon 2 -7863 

TWIN LEAD 
TRANSMISSION LINE 

for Television Lead -in. 300 ohm. 1,000 ft. 
to roll. 1 roll, $10.50 ea.; 5 rolls or more, 
$9.95 per roll. Order Today! 

SUFFOLK TELEVISION AGENCY 
41 Suffolk Ave., Central Islip, L. I., N. Y. 

la-101W 
RFER!"Z1 MONTHS 

Intensive, specialized course, including strong basis 
in mathematics and electrical engineering, advanced 
Radio Theory and Design, Modern laboratory. Low 
tuition. Self -help opportunities. Also 27 -month 
courses in Aeronautical, Chemical, Civil, Electrical, 
and Mechanical Engineering. Gov't approved for 
G.I.'o. Enter March, June, Sept. Catalogue. 

INDIANA TECHNICAL COLLEGE 
920 E. Washington Blvd., Fort Wayne 2, Indiana 

Speaker, Cartridge Buys! 
SPEAKERS: 
10" PM w /tr., 4 oz. Al. V $2.59 
10" Dynamic w /tr., 1000 Ohm. 1.95 
8" PM w /tr., 4 oz. Al. V 2.39 
6" PM Rolla w /tr., 3 oz. Al. V 1.95 
5" PM Alnico V 1.47 oz 1.10 

25% Off, 25 or more, any one item 
50L6 OUTPUT TRANS $0.39 
CRYSTAL CARTRIDGES: 
N -7 WEBSTER $1.15 
L -40 ASTATIC 1.15 
L -71 ASTATIC compl. w /arm 1.59 
S -3 American w /perm. needle 1.69 P30 Shure, for muted stylus 1.35 

10% Off, 25 or more, any one ifem 
TERMS -25% DEPOSIT, BALANCE C.O.D. 

Write for our bargain price list 

M. FISHER & SON 
2941 N. 5th St. Phila. 33, Pa. 
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THE FINEST TELEVISION SET 

EVER DESIGNED 
16" RCA Licensed 630 Type chassis 

Deluxe Model 

Improved custom -built 81 tube chassis 
sold complete -ready to play. Has the 
new RCA designed Voltage -Doubler cir- 
cuit which gives bright -clear daylight pic- 
tures on 16" picture tube. Sold with the 
standard RMA guarantee! 

Price 
eady to 

coplmplete 
ay 

and 

s 
r - 
16" t t b 

50 picture tube. 
Plus $1.80 excise tax W r 
16" Glass Picture Tube -guaranteed per- 
fect for one full year $43.95 

Deluxe Television Cabinets 
Beautifully designed to match the 630 

chassis above without any cutting or drill- 
ing. All cabinets are made like the finest 
furniture with a satiny piano finish and 
are complete with a 16" mask and protec- 
tive glass window. 

Table Model Cabinet -Mahog- 
any or Walnut $42.95 

49.95 

89.50 
99.50 

Blonde 
Console (floor Model) with 

drop -door panel to conceal 
knobs -Mahogany or 
Walnut 

Blonde 

ORDER TODAY! 

High -Gain Conical Antenna 
and Reflector 

The most popular antenna used by in- 
stallation companies throughout the coun- 
try. Gives high -gain on all television chan- 
nels 2 -13. 

Complete with mast Price 56.95 

300 ohm twin lead line.Price $1.25 100 ft. 
Standoff Insulators - 

31f " Price .03 each 

SPECIAL! Fringe Area Double - 
Conical Antenna - 

gives exceptionally high -gain for televi- 
sion sets located more than 25 miles from 
TV station. Covers channels 2 -13. 

Complete with mast Price 56.95 

WRITE FOR FREE CATALOG R2 

EDLIE ELECTRONICS, INC. 
Telephone Digby 9-3143 

154 Greenwich Street New York 6, N. Y. 

7.380, Madrid, informed Pearce, Eng- 
land, that it would shortly increase 
its power and that broadcasts in Eng- 
lish would be inaugurated in response 
to requests from many English- speak- 
ing listeners. This expansion should 
have been effected by the time you 
read this. 

Suez Canal Zone -An unidentified 
station heard some time ago by Gil- 
lett, South Australia, on 7.375 to clos- 
ing 0830 may be the Forces Broad- 
casting Service at Kabrit. Was re- 
ported earlier to have tested on this 
channel. 

Syria- Damascus, 6.000, 11.750 
(moved from 12.000), has news 0530, 
1400. (GDX -aren, Sweden) 

Tahiti- Papeete has recently been 
using its old 6.982V channel in paral- 
lel with the new 12.080 frequency at 
2315 -2400. (Dilg, Calif.) The 6.982 
outlet at times is the better of the two 
here in West Virginia. Has some 
English at times now. 

Thailand -More recently, Bangkok 
appears to be using 6.240 instead of 
6.010 for its native transmission around 
0700 -1030 (sign -off varies); 9.796 is in 
parallel. (Dilg, Calif.) At the time 
this was compiled, Bangkok was using 
9.796 and 6.010 for news 0515, 0615. 

Trans -Jordan -The Hashemite Jor- 
dan Broadcasting Station (self -styled 
"Hashemite Kingdom of the Jordan ") 
at Jerusalem over s.w. outlet Ramal- 
lah on 7.075 is on the air daily 0045- 
0130, 0645 -0730, 1100 -1215 in Arabic 
and 1215 -1300 in English (Bluman, Is- 
rael) 

Turkey- Ankara is using TAP, 9.465, 
daily with news 1445; English pro- 
gram on Thursdays 1630; and Mailbag 
on Sundays 1630. Good signal here 
in West Virginia. According to an- 
nouncements from Radio Ankara, its 
new 100 kw. s.w. outlet should be on 
the air early this year. 

USSR -The Soviet outlet on 6.055 
is used to China; signs on 0230; uses 
Chinese exclusively; others in parallel 
are 6.11, 9.545, 9.565 from 0230 to 
around 0430 when these are heard in 
Russian in parallel with 6.075. (Balbi, 
Calif.) Location is Komsomolsk for 
the 6.055 channel which relays Mos- 
cow to the Far East. 

Schwartz, Vienna, reports Stalina- 
bad on 7.440 with good signal after 
1945, best 2030. (NATTUGGLAN, Swe- 
den) 

Vatican City - HVJ, 15.095, noted 
fairly good level with news 1000, but 
has bad sideband QRM from Montreal, 
15.090. (Fargo, Ga.) Radio Sweden re- 
ports that HVJ is now operating on 
7.280 in parallel with 5.968 and 6.190; 
after 1530 the new outlet is badly 
jammed by Paris on same channel. 

It is reported by Patrick, England, 
that money subscribed by Catholics 
all over Holland is being used to build 
a new 100 kw. Philips s.w. transmitter 
for the Vatican; it will be completed 
in 1950 and will be presented to His 
Holiness Pope XII on behalf of Dutch 
Catholics to commemorate the Holy 
Year that began Christmas Day, 1949. 

Yugoslavia - Belgra de, 9.505, is 

One of the high -powered tubes used in the 
new short -wave transmitters of "Radio 
New Zealand" at Titahi Bay, New Zealand. 

widely reported 0115 -0130 with news. 
In the Eastern U. S. has some QRM 
from GSB, 9.510. 

e * * 

Press Time Flashes 
At press time I was hearing Radio 

Pakistan, Dacca, on 7.670 at 0700 with 
news, in parallel with Karachi, 
11.770.5; since I could not find Dacca 
on 15.335, it is assumed it may have 
moved to the 7.670 spot. If this is the 
case, the 7.670 outlet likely is in use 
as late as 1130. 

J. M. Hill, production manager of 
CKRC, Winnipeg, Manitoba, Canada, 
informs me that the s.w. outlet which 
has been off the air will return early 
in 1950 on 11.720, with news at 1300, 
1330, 1400, 1500, 1600, 1700, and 1800. 

Radio Sweden has just issued an at- 
tractive new QSL card which is en- 
tirely in the English language. Swe- 
den now has an English news review 
daily at 1345 on 6.065, 10.780. 

The Radio Club of Sweden (SRK) 
has started a novel service for its 
English- speaking members; each 
month such members will be sent an 
English translation via airmail, giving 
most important DX items, while the 
club's regular bulletin in Swedish will 
follow via surface mail. This club re- 
ports Radio Malaya, 7.200, 9.712, Sin- 
gapore, closing 1030 (Saturdays 1100), 
opens 0530; DZH -3, 9.500, Manila, Ra- 
dio Philippines, closing 0900; that 
CR7BJ, 9.635, Lourenco Marques, is 
looking for a new channel and has 
been heard on 9.635, 9.640, and 9.670 
at times; Lisbon, 11.027 and 15.165, 
noted parallel 1600 -1615. 

A more recent measurement of 
Budapest's 31 -m. outlet was 9.831.5 
instead of 9.834.6. (Oskay, N. J.) Eng- 
lish now seems to vary at 1615 or 1630. 

Radio Addis Ababa, Ethiopia, again 
seems to be using approximately 
15.075 irregularly; noted on a Sunday 
in Sweden and in England around 
1010 -1100 sign -off with English re- 
ligious broadcast. 

Radio Sweden reports the clandes- 
tine Greek Liberty Station on 9.455 
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in Greek at 0700 -0730, 1115 -1145, and 12154245; in French 
1330 -1415. 

At press time I was hearing the Forces Broadcasting 
Station, Middle East, on 4.965 from 2330 opening. 

Revised AIR winter schedules received via airmail are: 
Delhi -VUD2, 6.190, 2130 -2330; 9.660, 0200 -0400; 7,290, 

0630 -0800; 3.495, 0815 -1230. VUD3, 15.290, 2030 -2145; 9.680, 
2200 -2230; 11.810, 0200-0240; 17.760, 0300 -0400; 11.830,0730- 
0750; 15.29, 0830 -0915; 6.010, 0930 -1230. VUD4, 9.630, 2030- 
2230, 0200 -0400, 0700 -0750, 0830 -1100, 1130 -1230. VUD5, 
15.190, 2030 -2200; 15.160, 2300 -2330; 21.510, 0230 -0330; 
17.840, 0600 -0815, 0830 -0915; 15.190, 1000 -1040; 15.290, 1100- 
1230; 9.620, 1400 -1500; 15.160, 1930 -2015. VUD7, 9.565, 
2030 -2115, 2130 -2200, 2215 -2310; 17.830, 0230 -0330; 15.160, 
0430 -0530, 0615 -0730; 6.190, 0745 -1045; 11.790, 1100 -1330; 
11.760, 1400 -1500; 11.830, 1845 -1900, 1945 -2000. VUD8, 7.275, 
2030 -2230; 15.350, 0220 -0250; 7.290, 0310 -0320, 0340 -0350; 
7.275, 0700 -0750, 0830 -1330. VUD9, 11.790, 2030 -2230; 9.680, 
0220 -0240; 15.290, 0300 -0400, 0730 -0750; 11.790, 0830 -1100; 
9 680, 1130 -1230. VUD10, 7.225, 2030 -2115, 2130 -2200, 2215- 
2310; 17.780, 0230 -0330, 0430 -0530, 0615 -0730; 7.225, 0745- 
1045; 9.660, 1100 -1330; 7.240, 1400 -1500; 9.630, 1845 -1900, 
1945 -2000. VUD11, 11.850, 2030 -2200; 17.780, 2300 -2330; 
15.190, 0230 -0330, 0600 -0815, 0830 -0915; 11.850, 1000 -1040, 
1100 -1230, 1400 -1500, 1930 -2015. 

Bombay -VUB2, 6.150, 2100 -2230; 9.550, 0215 -0400; 7.240, 
0630 -0845; 4.840, 0900 -1230. VUB3, 7.240, 2100 -2230, 0215- 
0400; 9.550, 0630 -0845; 7.240, 0900 -1230. 

Calcutta -VUC2, 6.010, 2030 -2230; 9.530, 0200 -0430; 7.210, 
0600 -0800; 3.305, 0815 -1200. VUC3, 7.210, 2030 -2230, 0200- 
0430; 9.530, 0600 -0800; 4.880, 0815 -1200. 

Madras -VUM2, 6.085, 2030 -2230; 9.590, 0200 -0430, 0530- 
0630; 4.920, 0700 -1200. VUM3, 7.260, 2030 -2230, 0200 -0430, 
0530 -0630, 0700 -1200. 

x 

Acknowledgement 
Many thanks for the usual FB cooperation; keep re- 

ports coming to Ken Boord, 948 Stewartstown Road, Mor- 
gantown, West Virginia, U. S. A. K. R. B. 

I GOOD LOOKING OLD CONSOLES 
I THAT NEED A NEW "HEART" 
I 
I 

install an 

ESPEY AM/FM CHASSIS 
I and your:favorite console is "right- up -to- date" 
s 

Rated an excellent 
instrument by Ameri- 
ca's foremost elec- 
tronic engineers. Ful- 
!y licensed under RCA 
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. Send for Espey Bulletin "19 million customers ". 
It will tell you how to make real money! 

Write for literature RN 
for complete specifi- 
cations on Model 511 

and others. 

February, 1950 

Makers of fine radios since 1928. 

MANUFACTURÌNG COMPANY, INC. 
528 EAST 72nd STREET, NEW YORK 21, N. Y. 

j j ií Ñ 

gives so much 
for so little... 

WALSC 

amazing antenna 
out -sells all others/ 

WALSCO features a silicone- treated 
styron molded insulator to assure 
crystal -dear TV reception. 

WALSCO uses marine type high tensile 1j dural for elements ... with a "yield point" 
94A higher than ordinary aluminum. 

WALSCO uses a butt -seamed tubing 
for elements to assure the highest elasticity. 

WRITE FOR FREE ILLUSTRATED CATALOG 49 -T 

WALSCO New TV Alignment Tools 

are used everywhere. Available 
at your local jobber. 

WALTER L. SCHOTT CO. 
Beverly Hills, California 

Chicago 5, Illinois 
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gust Out! New 10th Edifion! 

RADIO OPERATING 
QUESTIONS and ANSWERS 

-fo help you 
meet NEW F.C.C. 

Study Guide 
Requirements 

By J. L. Hornung 
Supervisor, Radio Electronics 
Walter Hervey Junior College 

539 pages $5.00 

HERE is the information you need to help you 
pass any class of commercial radio operator's ex- 

amination; the correct answers to the approximately 
1500 new examination 
questions listed in the 
FCC Study Guide, Ele- 
ments 1,2,3,4,3, and 6, 

revised July r, 1948, and 
Element 7, effective .Tan. 
3, 1950. PLUS the 
answers to the FCC sup- 
plementary listing, in- 
cluding the new element 
7 for aircraft radiotele- 
graph operator's license. 

CONTENTS - 
Basic Radio Laws 
Basic Theory and 
Practice Radiotele- 
phone Advanced 
Radiotelephony 
Radio Telegraph 

Advanced Radio- 
telegraphy Aircraft 

Radiotelegraphy 

SEE THEM 10 DAYS FREE 

I Just Published! 
BASIC 

TELEVISION 
By Bernard Grob 

Instructor, 
RCA Institute 

An A -to -Z manual for 
everyone concerned 
with TV receiver in- 
stallation and servic- 
ing. Elaborate trouble- 
shooting charts show 
symptoms, and cures 
for over 50 common 
TV receiver problems. 
Simplified diagrams, 
drawings and photo- 
graphs illustrate every 
topic. 592 pages, 
$6.50. 

McGraw -Hill Book Co., 330 W. 42d St., NYC 18, N.Y. 
Send me book(s) checked below for 10 days' ex- 
amination on approval. In 10 days I will send remit- 
tance, plus few cents for delivery, or return book (s) 
postpaid. (We pay for delivery if you remit with this 
coupon; same return privilege.) 

Hornung's RADIO OPERATING Q & A -$5.00 
Grob's BASIC TELEVISION -$6.50 

Name 

Address 

City Zone.... State 

Company 

Position 
This offer applies to U. S. only 

RN-2-50 

Model 

ACA -100 -VV 

(Double "'I") 

g Yes, for the ®f' first time, you 

can have positive 
assurance that your amplifier will NEVER - BUT 

NEVER become obsolete. This revolutionary develop- 

ment in amplifier design by A. C. Shaney guarantees 

ideal operation -regardless of what kind of input ? 
device becomes available, whether it be a new type 

phono pickup; tape, film or wire recorder; photocell 

input; or what have you! plus - 
the highest fidelity circuit ever built into 

any super -fidelity amplifier; 
exclusive non -frequency discriminating 
scratch and noise suppressor; 

exclusive push -pull triode volume expander. 

mA Write today, and Net your name on our mailing list 

to receive literature on the revolutionary new ACA - 

100-VV (Double "V" for Very Versatile). 

0,2 
,3. 

AMPLIFIER CORP. OF AMERICA atindi 
398 -2 Broadway New York 13, N.Y. 

FOR SALE! 
Sprague Condensers (new) CA 355 

2 mfd .5 .3 at 200v. D C 5 for $1 
G.E. Transformer cat. #7467172 

60 cycles 9 taps $20 each 
Condensers 100 mfd at 50 volts 8 for $1 
Throat Mikes T30 Q W.E. (new) 50e each 
Headset R14 (new) with PL 54 plug 98e each 
Handsets TS -13, TS9 

(guaranteed like new) $3.95 ea. 
W.E. Carbon Mike (less housing) 

D96554 98c each 
3A- Varistor 75c each 
New PLQ -103 4 for $1 
Induction Coils C158 4 for $1 
Cord -CD501 75c each 
EEB -Field Phones 

(with new handles) . ..$8.50 ea. 
WRITE FOR BULLETIN 

Cash with order or C.O.D. -All Shipments F.O.B. 
Brooklyn 

EASTERN TELEPHONECOry 
32o Dept. Brooklyn y 

SENSITIVE - ideal for radio, TV 
and audio measurements of AVC, 
AFC and FM discriminator volt- 
ages! 
FULLY SHIELDED - in metal case 
with enclosed battery power sup- 
ply - ideal for accurate measure- 
ments in the powerful R.F. fields 
of transmitters! 
VERSATILE - has polarity revers- 
ing switch, measures D.C. and 
A.C. volts, D.C. current and resist- 
ance! 
ACCURATE - incorporates I% 
tolerance precision resistors and 
2% accuracy 41/2" meter in self - 
regulating, stable push -pull VTVM 
bridge circuit! 
SELF- CONTAINED - completely 
independent of power line - use 
it anywhere! LONG -LIFE BAT - 
TERIES - last up to one year with 
normal use! 
RUGGED - toughly made to 
withstand abnormal abuse, with 
electronic circuit -meter protected 
against burnout; unbreakable 
meter face! 
COMPACT - size 91/2" high,.,., 
61/4" wide, 51/2" deep. Weighs:'; 
9 lbs., including batteries. 

It's Sensational! 
RCA Battery Voltohmyst -vacuum 
tube voltmeter and volt- ohm -mil- 
liammeter combined - featuring 
self- contained long -life battery 
power supply! 
The RCA WV -65A Voltohmyst is a 
highly accurate electronic voltmeter - 
ammeter- ohmeter for laboratory and 
on- the -lob testing! Supplied with 
I -Meg. isolating shielded signal - 
tracing probe for measuring D.C. in 
presence of R.F.!.. 

RANGES 
D.C. VOLTS - 0- 3/10/30/100/300 - 

/1000 volts, input resistance II meg - 
ohms constant for all ranges 

A.C. VOLTS - 0/10/30/100/300 /1000 
volts Qn 1000 ohms per volt 

RESISTANCE - 0- 1K /10K /100K /1 meg /10 meg /1000 megohms 
D.C. CURRENT -0- 3/10/30/100/300 milliamperes, 0 -10 amperes 
RCA WV -65A Voltohymst complete with 1 -Meg. D.C. 3950 

dynamic test probe and test leads, less batteries. 7 
BATTERY KIT-Two 45V and four 11 /2V, factory- fresh! 2.58 
WG -263 - RCA Crystal Probe, read R.F. voltages flat 8.95 

00 100 megacycles 
WG -284 - RCA high -voltage probe, read D.C. volts 15.95 

to 30,000 volts 

Distributors of Radio áa Electronic Equipment 
85 CORTLANDT STREET, NEW YORK 7, N. Y. 

WOrth 4 -3311 Cable: TERMRADIO 

Speaker Cabinet 
(Continued from page 47) 

Sion of some of the problems and 
characteristics of the various types of 
baffles may be of value to the experi- 
menter. 

One common problem encountered 
where low frequencies are reproduced 
at fairly high level is that of cabinet 
rattles. In the most objectionable 
form, these are usually high- frequency 
resonances excited by the sudden con- 
tact of two loosely separated portions 
of the baffle. The high audibility and 
nonharmonic character of these sounds 
make them a very undesirable accom- 
paniment to bass passages. Firm con- 
tact or adequate damping is usually 
the solution to this problem. The first 
method is usually employed in con- 
ventional baffles where heavy construc- 
tion and glued joints are commonly 
used. A combination of the two meth- 
ods is desirable in a collapsible struc- 
ture. The hinges or other means of 
connecting the various sections should 
provide a firm contact without any 
play, while sections that come in con- 
tact with each other may be lined with 
felt or other material to damp tran- 
sient vibrations. 

A related, but seldom mentioned, 
characteristic is the tendency of the 
baffle itself to act as a radiator or 
series of radiators. This often results 
in very uneven frequency response and 
the production of unpleasing standing 
wave patterns as well as related tran- 
sient distortions. One of the causes 
of this appears to be the practice of 
coupling the loudspeaker rigidly to the 
baffle; as a result, the mechanical re- 
action of the moving speaker cone will 
cause the entire baffle to vibrate in 
different phases and amplitudes, re- 
sulting in the previously mentioned dis- 
tortions. Although the mass of the 
speaker cone is small in comparison 
to the mass of the cabinet it should be 
realized that a fair sized enclosure has 
a much greater radiating surface than 
the speaker. In the enclosure shown, 
the effective radiating area of the 
cabinet is about twenty -five times as 
great as that of the speaker cone. 
Similarly, the coupling that often 

Fig. 2. Top layout of the collapsible baffle. 
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exists through the floor of the room 
may be of considerable importance 
as loose flooring constitutes a source 
of possible low- frequency radiation. 
Under some conditions this effect is 
very noticeable and the operator may 
find it desirable to use some form of 
mechanical isolation, such as sponge 
rubber "feet" under the speaker en- 
closure in order to preserve greater 
uniformity of characteristics in differ- 
ent locations. 

The photograph shows the speaker 
mounting method used with the col- 
lapsible baffle. A sponge rubber gasket 
is used to separate the speaker frame 
from the front of the enclosure while 
small isolating pads are used between 
the mounting nuts and washers and 
the rear of the speaker. Although not 
providing perfect separation between 
the speaker and the baffle, this ar- 
rangement appears to be of definite 
value in damping out sharp transients 
that would otherwise tend to shock - 
excite various cabinet resonances and 
rattles and a definite improvement in 
the smoothness of the low- frequency 
response appears to result. 

Similarly, a common practice is to 
line the interior of the speaker baffle 
with sound absorbent material to re- 
duce the effect of internal resonances. 
It is important to note that in speaker 
enclosures utilizing the back radiation 
from the speaker, such as the bass re- 
flex, the acoustic phase inversion is 
usually effective only in regions where 
the wavelength of the sound is some- 
what greater than that of the return 
path. Above a few hundred cycles the 
phase of the radiation from the return 
path tends to change greatly, produc- 
ing alternate cancellation or rein- 
forcement which, in turn, results in 
uneven response. By lining the in- 
terior of the enclosure with sound 
absorbent material the high frequen- 
cies in the back radiation tend to be 
attenuated and thereby produce 
smoother mid- and high -frequency re- 
sponse. 

A number of modifications are pos- 
sible with the baffle described. If ap- 
propriate locations are available, the 
rear of the cabinet may be left open 
to provide a modified form of corner 
radiator system. Although the triangu- 
lar shape of the baffle was chosen for 
reasons of simplicity and mechanical 
rigidity, using another piece of wood 
for the back of the enclosure to make 
a four -sided unit will approximately 
double the internal area. Likewise, it 
is interesting to note that use of mul- 
tiple speakers of similar character- 
istics in the same cabinet, as suggested 
by Goodell, tends to give a higher ratio 
of speaker cone surface to cabinet sur- 
face and tends to reduce the effects of 
cabinet vibration. 

Total cost of the materials in the 
unfinished cabinet illustrated was 
slightly less than ten dollars including 
the cost of having the sides cut to 
dimensions at a local cabinet shop, 
thus making this an inexpensive addi- 
tion to the soundman's equipment. 
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Gizetfin&- 

SPECTACULAR SAVINGS ON jukii 
Your Net Your Net 

Type Cost Each Type Cost Each 

0Y4 .89 2B7 .69 
OZ4M .59 2V3ß .99 
1A3 .49 2X2A .89 
1A4P .39 2X2/879 .59 
1A5GT .49 3A4 .39 
1A6 .39 3A5 .69 
1A7GT .69 34 .39 
1B3/8016 .59 3Q5GT .79 
1B4 .49 3S4 .39 
1B5/25S .49 3V4 .39 
1C5GT .59 5T4M .69 
106 .39 5U4G .49 
1C7G .49 5V4G .99 
1D5GP .49 5W4M .59 
1D7G .49 5W4GT .39 
1D8 .69 5X46 .59 
1F4 .39 5Y3GT .39 
1F5G .49 5Y4G .49 
164ßT .69 5Z3 .69 
1ß6G .59 5Z4 .59 
1H4ß .69 6AB4 .49 
1H5GT .59 6AC5GT .49 
1J6G .49 6AC7M .79 
1L4 .39 6AG5 .39 
1N5GT .59 6Aß7 .99 
1P5GT .49 6AH6 .59 
1Q5GT .69 6AJ5 .59 
1R5 .39 6AK5 .49 
1S4 .89 6AK6 .59 
1S5 .39 6AL5 .49 
1T4 .39 6AN5 .69 
1T5GT .69 6AQ5 .39 
1U4 .39 6AQ6 .49 
lÚ5 .39 6AR5 .49 
1V .49 6AS5 .59 
1X2 .79 6AT6 .39 
2A3 .99 6AU6 .39 
2A4 1.29 6A3 .99 
2A5 .69 6A6 .99 
2A6 .49 6A7 .69 
2A7 .49 

Your Net 
Type Cost Each 

6A8GT .69 
6B4G 1.19 
6B5 .99 
6B6G .69 
6B7 .99 
6B8G .49 
6BA6 .39 
6BA7 .39 
6BE6 .39 
6B F6 .49 
6BH6 .39 
66ß6G .49 
6BJ6 .49 
6BQ6GT .59 
6C4 .39 
6C5GT .39 
6C6 .49 
6C8G .99 
6CB6 .49 
6D6 .49 
6D7 .49 
6D8G .49 
6E5 .79 
6F5GT .49 
6F6GT .49 
6F7 .79 
6F8ß .79 
6ß6G .49 
667 .59 
6H6GT .49 
6H6M .49 
6J5GT .39 
6J6 .39 
6J7GT .49 
6J8ß .99 
6K5GT .49 
6K6GT .39 
6K7GT .49 
6K8GT .79 

Your Net 
Type Cost Each 

6L5G .49 
6L6ß .79 
6L6GA .79 
6L6M 1.19 
6L7ß .49 
6N6G .89 
6N7GT .89 
6N7M .89 
6P5GT .49 
6Q7GT .59 
6R7ß .49 
6R7GT .49 
6S7G .49 
6S8GT .49 
6SA7GT .39 
6SC7M .69 
6SD7GT .39 
6SF5GT .49 
6SF7M .69 
6SG7M .69 
6SH7GT .39 
6S17GT .49 
6SK7GT .39 
6SL7GT .49 
6SN7GT .49 
6SQ7GT .39 
6SR7M .49 
6SS7GT .49 
6SS7M .69 
6T7G .49 
6T8 .49 
6SU7GT .49 
6Ú5/6G5 .79 
6U6GT .39 
6U7G .39 
6V6GT .39 
6W4GT .39 
6X4 .39 

SPECIAL Hundred 
$32.95 

per 12(1ßT 
6607 

1A6 
3A4 

6BA7 
E6 

641 6V6GT 

12AU6 
121161 

UA 25R GT BS 

613146 
6X4 

114 
65 6C5ß7 665.87 12gF6 2526ßT 17 

1E5 6AQ5 6K6ß7 
l2Á6 T 1211ßT 

3585 
1616743 

1T4 6AU6 
6S(7ß7 12ÁT6 

]U4 
be purchaoed In tots 

oadvantaSerotdihis 

All tubes in 
hulndbed, may F 0.6., NoYaddii additional 

discount allowed. 
net, 

MÓHEYP SAYING 
OFFER, 

todaY 

TERMS: Net C.O.D. 
F.O.B., N.Y.C. 
Orders under $5, 
$1 handling charge. 

Your Net 
Type Cost Each 

6X5GT .39 
6Y6G .69 
6Z7 .49 
6ZY5 .49 
l0Y .49 
12A6 .39 
I2A7 .59 
12A8GT .39 
12AH7 .59 
12AT6 .39 
12AT7 .39 
12AU6 .39 
12AÚ7 .39 
12AX7 .49 
12BA6 .39 
12BA7 .49 
12BD6 .49 
12BE6 .39 
12BF6 .39 
12C8 .89 
12F5GT .49 
12J5GT .39 
1217GT .39 
12K7GT .39 
12K8Y .49 
12Q7GT .39 
12SA7GT .39 
12SC7 .69 
12SF5GT .49 
12SF7GT .49 
12SG7M .69 
12SH7M .49 
12SJ7GT .39 
12SK7GT .39 
12SL7GT .49 
12SN7GT .49 
12SQ7GT .39 
12S8GT .49 
12SR7GT .39 
12Z3 .49 
19 .49 
19BG6G .49 
19T8 .39 
22 .99 
24A .49 
25AC5GT .69 
25A7GT .49 
25BQ6 .49 
25L6GT .39 
25W4 .49 
25Z5 .49 
25Z6GT .39 
26 .39 
27 .39 
30 .39 
32L7GT .49 

Your Net 
Type Cost Each 

32 .59 
33 .49 
34 .49 
35/51 .49 
35B5 .39 
35C5 .39 
35L6GT .49 
35W4 .39 
35Z4GT .49 
35Z5GT .39 
35Z6G .79 
36 .49 
37 .49 
38 .49 
39/44 .39 
41 .49 
42 .59 
43 .59 
45 .49 
4523 .69 
45Z5GT .59 
46 .49 
47 .69 
49 .59 
50B5 .39 
50L6GT .49 
53 .39 
56 .39 
57 .39 
58 .49 
70L7GT .49 
71A .59 
75 .49 
76 .49 
77 .39 
78 .49 
80 .39 
81 .69 
82 .89 
83V .79 
84/6Z4 .89 
85 .49 
89 
117L7/M7 .99 
117P7GT .99 
117Z3 .39 
117Z6GT .59 
1LA4 .69 
1LA6 .69 
1LB4 .89 
1LC5 .69 
1LC6 .69 
1LD5 .65 
1LE3 .69 
1LG5 .69 
1LH4 .69 

Your Net 
Type Cost Each 

1LN5 .65 
3LF4 .79 
7A4(XXL) .65 
7A5 .65 
7A6 .59 
7A7 .59 
7A8 .65 
7AF7 .59 
7Aß7 .59 
7B4 .59 
7B5 .65 
7B6 .65 
787 .65 
7B8 .79 
7C4 .65 
7C5 .65 
7C6 .65 
7C7 .65 
7E4 .65 
7E5 .65 
7E6 .59 
7E7 .59 
7F7 .79 
7F8 .89 
767 .79 
7H7 .79 
717 .79 
7K7 .79 
7L7 .65 

7Q7 .59 
7R7 .65 
7S7 .65 
7V7 .79 
7W7 .79 
7X7 /XXFM.65 
7Y4 .49 
7Z4 .65 
14A4 .65 
14A7 .59 
14AF7 .79 
14B6 .59 
14C5 .59 
1407 .79 
14E6 .65 
14F7 .69 
14F8 .79 
14117 .79 
1417 .79 
14Q7 .59 
14R7 .69 
14W7 .89 
35A5 .79 
35Y4 
3523 .65 
50A5 .79 

All. Greylock Tubes carry the standard 
R. M. A. Guarantee 

Write for our new Bargain catalog N -2 

GREYLOCK ELECTRON! 
30 CHURCH STREET NE 

TELEVISION RECEIVER -$1.00 
Complete instructions for building your own tele- vision receiver. 16 pages -11" x 17'r of pictures, 
pictorial diagrams, clarified schematics, 17" x 22' complete schematic diagram and chassis layout. 
Also booklet of alignment instructions, voltage 
and resistance tables and trouble -shooting hints. -All for $1.00. 

CERTIFIED TELEVISION LABORATORIES 
5507 -13th Ave., Brooklyn 19, N. Y. 

AUDIO ENGINEERING SCHOOL 
Practical g eering training in Audio fundamentals, 
Disc, Filmn Magnetic Recording, and Audio frequency measurements. 

training Studio and 
Commercial 

Broadcast, Motion Picture, Television, and Commercial Recording work. 
Approved for Veterans 

HOLLYWOOD SOUND INSTITUTE. Inc. 
1040 -N North Kenmore, Hollywood 27, Calif. 

Correspondence Courses Available 
Specify if Veteran or Non -Veteran 

"A Trusted Name in 

S SUPPLY CO. 
YORK 7, N. Y. 

adio!" 

Television Close -Out Sale 
Discontinuing our TV set Department 

List Sale Price 
8 sets 120 sq. in. picture $495.00 $189.00 
2 -12" Tube Sets 450.00 189.00 
1-121,y' Custom. Built 475.00 229.00 
1 -15" Custom Built 995.00 519.00 
1 -15" Remote Control 750.00 419.00 
1 -10" G.E. Table Model. 325.00 209.00 
1 -10" G.E. Consolette 359.00 254.00 
2 -Field Strength Meters 99.00 59.00 
2 -Sweep Signal Genera- 

tors 99.00 59.00 3- Boosters 39.00 22.05 
Special prices on entire lot 

All sets are new, built for fringe areas. 
We carry a complete line of antennas, 
rotators, hardware, installation acces- 
sories, etc. Terms: Net Cash. F.O.B. 
Columbia, N. J. 

COLUMBIA DISTRIBUTORS, INC. 
COLUMBIA, N. J. 
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GREAT 
NEW 

VIONES 
meet changing 
pickup needs! 

1 

NOW a full line of Titone's amazing 
ceramic pick ups -made by famous 
Sonotone! All with these great basic 
features: Full frequency (response 
from 50 to 10,000 cycles.) Bell -like 
supertone makes new or old players 
thrilling. Climate -proof, moisture - 
proof, fungus- proof! Lightest pressure 
saves needle wear, revives worn records. 
NO needle talk! NO crystals, magnets, 
filaments to fail. NO pre -amplifiers. 
Performs perfectly for years! 

Call your Jobber or write to 
SONOTONE, Box 5, Elmsford, N.Y. 

18 

Ultra -Modern WOR -TV 
(Continued from page 37) 

Theater. One studio is arranged for 
audience attendance and participation. 
The existing theater facilities in the 
New Amsterdam were adapted for tel- 
evision purposes as follows : one con- 
trol booth was built under the orches- 
tra in a space formerly used for 
storage, and the other was set up in a 
former projection booth. 

The stage itself was adapted for 
television purposes by the addition of 
three ramps and the extension of the 
apron. The ramps extend radially from 
the stage at either end and from the 
middle. They allow the cameras great 
flexibility and freedom to dolly in and 
back. 

A second studio, comprising three 
basic sets, was constructed in a portion 
of the theater's original balcony. The 
control room for these sets is located 
in the former projection booth. 

Each studio is planned for three - 
camera operation, and each studio con- 
trol room equipped accordingly. The 
cameras are RCA TK -10A models using 
the type 5820 image orthicon tubes. 

Control room monitors, the synchro- 
nizing generators, and the stabilizing 
and distribution amplifiers are of the 
latest RCA design. 

At the time of writing the larger of 
the two control rooms is also being 
used as a master control point until the 
permanent master control can be com- 
pleted in WOR -TV's new studios in the 
"Television Center" on 67th Street, 
New York. 

Facilities there include a master 
control room, a projection room, three 
studio control rooms, two large stu- 
dios, and two announcing studios. Each 
of the three studio control rooms are 
identical, as regards facilities. Two of 
these control rooms face on corre- 
sponding studios. 

Among the novel features incorpo- 
rated in the 67th Street setup is the 
removal of all video operating person- 
nel from the studio control rooms. This 
is done in order to minimize the num- 
ber of people present in the control 
room during the actual production of 
programs. Located here is a program 
console, in which are mounted seven 
picture monitor tubes. Four of these 
monitors are used on the individual 
cameras for that studio. 

Two may be switched for previewing 
incoming remote signals or film in- 
serts, which may be a part of the stu- 
dio show, and the seventh monitor is 
used as an outgoing line monitor for 
that particular studio. 

The production man and a video 
switching engineer are seated at the 
control desk in front of the monitors. 
To the right of the video console is 
located an audio control console at 
which one audio man operates. Thus, 
the total personnel in the control room 
is reduced to three for producing a 
television show. 

for OUTDOOR - INDOOR USE 

SAFEGUARD 
Twin Lead 

Lightning Arrester 
Protects Television Sets Against $225 
Lightning and Static. Charges 

LIST ..ra 
The ONLY Twin Lead Lightning 
Arrester Approved by UL for Out- 
door- Indoor Installation. 

SIMPLE TO INSTALL.... attaches to any grounded ob- 
ject -pipe, radiator, roof, wall -at any position between 
antenna and the set, indoor or outdoor. 
NO WIRE STRIPPING or CUTTING or SPREADING of 
lines necessary. 300 ohm Impedance ... does not 
unbalance line. 

One Dozen To Pack- Advertised in Con - 
age with FREE Self- sumer Publications 
Selling Display Card. To Help Your Sales 
No.AT102.12 ©1550, HD MFG. CO.. Inc. 

MANUFACTURING CO., Inc. 
6105 16th Avenue 
Brooklyn 4, N. Y. 

MIST IN TELEVISION ANTENNAS AND ACCESSORIES 

AUTOMATIC M -90 AUTO RADIO 

Six Tube Superheterodyne Three Gang Con- 
denser Powerful, Long -Distance Reception Fits 
All scars, Easy Installation $29.97 Mounting srackets Included Net 

6 Tube odel 990 529.97 
5 Tube model X5O $24.36 

MAIL US YOUR ORDERS 
All orders filled within 24 hours. Illustrated parts list 
on request. Sylvania and Cunningham cubes 50 %off list 

Wholesale 
Electronics 

Fort worth. Texas 

SURPLUS 
RADIO PARTS - 

Closing Out Entire Stock 
OFFERS WANTED 

All new Nationally Advertised Brands 

CONDENSERS -Metal encased tubular, 
Oil Filled Filter and Bath Tub type. 
Resistors and miscellaneous radio parts. 

Write for descriptive list and approxi- 
mate quantity available. 

ERIE SUPPLY CO. 
P. 0. Box 907 Rochester 3, N. Y. 
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The video operators who set video 
and background levels on the individ- 
ual cameras for all studios are located 
in what is called the "camera control 
center," a part of the master control 
room. Here, all of the camera control 
units with their picture monitors and 
oscillographs are centrally located for 
all studios in one console unit. The 
video operators at this point are in 
communication by wire with the direc- 
tors and camera operators themselves. 
Their only function is to see that the 
cameras are electrically focused, and 
that the levels on the oscillographs 
are properly held. This system has a 
further advantage in that a video op- 
erator operating in one studio can 
quickly switch over to the control 
units of another studio, thus further 
minimizing the personnel requirements 
for the station. 

Another feature of this system is a 
camera cable patch panel, located in 
the camera control center, which en- 
ables the quick patching of any one of 
the eight studio cameras' camera con- 
trols into any of 15 camera outlets in 
the two studios or "announce" booths 
when required. 

For example, if it were desired to 
augment the four cameras in Studio 
A for a particular show with a fifth 
camera from Studio B, it is merely 
necessary to plug in the fifth camera 
control in the camera control center 
into the cable leading to Studio A, and 
the same video operator in the camera 
control center will have this control 
unit at his fingertips. 

The two large "announce" studios 
are equipped with camera cable feeds 
to the camera control center, so that if 
a single camera shot of an interview 
or a news program is desired, it is 
merely necessary to patch in one of 
the eight camera controls to the "an- 
nounce" booth cable. 

The projection room adjacent to the 
master control room is equipped with 
four TK -20A film camera chains. Each 
film camera is fed by means of a multi- 
plexer with several sources of slides or 
film. Included in these facilities are 
35 mm. projectors, 16 mm. projectors, 
2 x 2 slide projectors, and opaque 
projectors. 

The film camera control units, with 
their monitors and oscillographs, are 
centrally located with the studio cam- 
era units in the camera control center. 
This further simplifies the operation in 
several ways. 

The program control for the film 
equipment is located in the Studio C 
control room and is identical with each 
of the two live -talent studio control 
rooms. This control room enables the 
production personnel to put on an all - 
film program or to handle film inserts 
in a remote show. 

The video switching system for each 
studio control room handles a total of 
twelve inputs. The switching is actu- 
ally done by relays in the master con- 
trol room, but controlled from the 
individual studio control rooms. This 
gives considerable flexibility to the 
switching of cameras between studios 
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The ideal all -purpose television receiver. 
Carries easily from place to place, oper- 
ates from its own antenna - no connec- 
tions required except plugging in power 
cord. Antenna is adjustable for length and 
direction for maximum picture brightness. 
Brings in crystal clear pictures even under 
variable conditions of lighting and signal 
strength. 
18 Tubes plus Picture Tube and 4 Recti- 
fiers, 23 sq. in. rectangular picture on face 
of the 7 -inch tube. Push -button tuning 

7 -IN. PORTABLE 
TELEVISION SET 

REGULAR $119.50 VALUE $899 
WE AGREED NOT TO MEN- 
TION THE NAME -BUT WE 
GUARANTEE YOU'LL BE 
PLEASED! 

You can get 10 -in. picture 
with this set, order Glenwood 
unbreakable enlarging lens 
(our stock No. 35B33) at 
only $8.79. 
Get maximum low cost TV en- 
joyment. 

provides instant station selection on any 
of the 12 tuning channels. 
Sturdy wood cabjn'et covered with tan 
leatherette. Cover with carrying handle 
hinges and snaps to side of set, fully psi,- 
testing picture tube and controls. Matched 
antenna extends from top of cabinet. size 
overall 20 in. wide, 101 /2 in. high by 183/4 
in. deep. Shpg. wt. approx. 53 lbs. 
For 105 -125 volt 60 cycle, AC only. 
No. 39A20 
EACH $89.97 

/ris A RECORDER, A RADIO 

AND A PHONOGRAPH 

A real "Triple- Threat" disc recorder 
that makes recordings from micro- 
phone or from its own radio, plays 
phonograph records, and contains an 
excellent superheterodyne receiver. 
Uses only one tone arm for both cut- 
ting and playback, making this unit 
exceptionally easy to operate. Cuts 
and plays records up to 12 ". 
Constant -speed 78 RPM motor is 
four pole recording type. Has 10" 
turntable with rim drive. AC superhet 

THE W I LCOX -GAY 

rdette. 
The Recordette is compact in de- 
sign, and easily portable, weighing 
less than 18 lbs. 
Has four- position sfvitch, "Listen- 
Phono", Listen-Radio", "Record- 
Radio", "Record' -Mike ' -plus vol- 
ume level indicator. 

chassis has low impedance loop an- 
tenna. Quality PM speaker, Crystal 
pickup and recording cartridge. Crys- 
tal microphone is carried in special 
holder on inside cover. Tan -and- 
brown leatherette- covered case, 18 x 
121/2 x 6 ". With tubes, mike, cutting 
needle, pack df steel playback needles. 
For 110 -120 volts, 60 cycles AC. 
Shpg. wt. 20 lbs. 

No. 
SPECIAL 

318229 $49.95 
Prices FOB Kansas City. Remit with order or send 25% deposit when COD. 

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 
in Write for information. 

GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 9, N. Y. 

Complete Radio Engineering course 
incl. Telev., U.H.F., and F.M. B.B. 
Degree Courses also in Civil, Elect., 
Mech., Chem., and Aero. Eng.: Bus. 
Adm., Acct. Visit campus, see well 
equipped labs. Low cost. Prep courses. Personalized 

struction. Grads successful. Founded u1884. Enter March, 
June, Sept., Jan. Write for Cetaiog. 

TRI -STATE COLLEGE 1620 College Ave. 
Angola, Indiana 

STOP! LOOK! BUY! 
Veeder Root Counters A1142 or S43, each 5 0.69 
IRC 50K 100 Watt Bleeders, five for 1.95 Hussman panel fuse mounts type HCM .15 
866 Fil. Xform. 2.5V at 10A, cased 110V 60C 3.25 
10Mí 1000VDC Aero. $1.49. IMF 15 KVDC GE 19.95 
Ohmite 412X Tap Sw 6 pos. $2.95, Ward Leon- 

ard, 25 hm 600W Rheostat with knob 3.95 
Industrial hvy duty portable extension outlet box. 
Hubbell 15A recptcls (4), 10 Ft service cord, armored 
cap $3.95 

3" METERS 
0 -50 ua do WH...517.50 - 10 to + 6 DB 
0 -50 ua do RS.... 13.50 West 301 
0.200 ua dc WH.. 10.50 0 -150 vac Trip $ 
0 -1 ma de WH.... 7.50 0 -150 vac WH 
0 -1 ma de S scale 3.95 0 -30 amp ac Trip 
0 -2 ma do WH.... 5.95 0 -50 amp ac WH 
0 -2 ma do Simp.. 4.95 0 -75 amp ac Trip - 

0 -5 ma dc Spec 2" METERS 
scale 3.45 150 -0 -150 ua do 

0 -15 ma de GE 3.45 West 506 ....$ 
0 -20 ma do WH 3.45 0 -1 ma GE 
0 -50 ma do WH.. 3.45 0.1.5 ma West 506 
0 -100 ma de Def. 3.45 0 -3 vdc Gruen 
0 -200 ma do GE.. 3.45 0 -30 vdc GE 
0 -1000 ma do DeJ. 3.95 0 -1 amp rf GE 
0 -2 amp do Simp. 5.95 0 -9 amp rf WH 
0 -500 vdc WH.... 7.95 0 -30 amp do GE 
0 -8 vac West 476. 3.95 
0 -15 vac WH.... 3.95 0 -150 vac Readrite 

0 -300 vac Trip 
SEND FOR BULLETIN 

POLY -TECH 
919 Dawson Street New York 59. New 

25% Deposit With Orders, Balance C.O.D. 

8.95 
5.95 
6.95 
5.95 
5.95 
5.95 

7.95 
3.95 
5.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
2.85 
5.95 

York 
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- IVA Tim( f'( 1 _d 

A MESSAGE TO 

Service -Dealers: 

WORRIED ABOUT 

COMPETITION? 

Become the 

TV SALES 

and SERVICE 

CENTER 
IN YOUR COMMUNITY 

Beat competition at a profit. 
® Stop being undersold - by 

anybody! 

Here's a real opportunity to MAKE MONEY 
in Television. If you can qualify, you can 

become the Transvision Television Center 
in your community - and BUY TV and 

RADIO PARTS AT JOBBER PRICES. Prac- 

tically no, investment required. This offer 
is open only to service -dealers in territories 
where we do not have an authorized dis- 

tributor. CONTACT US today! 

Now ... 16"WIRED 
TV CHASSIS 
Completely wired and aligned by TRANSVI- 

SION. Specify: MODEL W16RS'TV CHASSIS. 
S9 

List price, less C.R. Tube... 
which 

Also available as 

can be completed in ONE DAY. Specify: 

Model WI6RS TV Kit. 
1 9 

List price, less C.R. Tube.......... 

FILL OUT AND MAIL THIS 
COUPON NOW 

TRANSVISION,INC. 
NEW ROCHELLE, N. Y. 

Please ship THROUGH 
LOCAL OUTLET: 

( ) 

YOUR NEAREST 
RN 2 -50 

I am enclosing IO% 

amount of $ 

( ) Send details of TV 

Name 

DEPOSIT in the 

balance C.O.D. 
CENTER PLAN. 

(please print) f 
Address 

City & State II 

and the handling of remotes in indi- 
vidual studio control rooms. Five banks 
of video switching relays are used with 
each studio switching system. One of 
these gives an output for the main 
program to the master control. Two 
other relays are used to switch the two 
preview monitors to any of the twelve 
inputs, as desired. Two other outputs 
are provided to feed a mixer amplifier 
for "super positions," "lap dissolves," 
and any other special effects which 
may be required in the future. 

The twelve inputs are set up nor- 
mally so that eight inputs are camera 
signals, that is, video and blanking 
only, three for composite signals, such 
as incoming remotes, and one the "ef- 
fects" input to the program output. 

The master control switching facili- 
ties also present a novel system, at 
this time. The system is designed for 
six composite video inputs and six 
audio inputs, with four outgoing chan- 
nels. The system provides for pre- 
setting on both audio and video signals 
with either simultaneous audio -video 
switching or separate audio and video 
switching. Two of the standard RCA 
console sections are used for each out- 
going channel. One of these sections 
houses a TM -5A master monitor with 
picture tube and oscillograph, while 
the adjacent section houses the preset 
control buttons and tally lights. A 
master "trip" button appears on each 
of the four channel sections, enabling 
the operator to trip all four outgoing 
channels when required. A "local" or 
"master" control switch on each of the 
sections also enables the operator to 
set up-an individual channel for sepa- 
rate control when so desired. The sys- 
tem is extremely flexible, and it is 
anticipated that it will fulfill all of 
the requirements for television master 
control switching in the near future. 

Mobile Units 

Approximately half of all WOR -TV 
programming is remote, and fed to 
the transmitter from WOR -TV mobile 
units. These were made to order ac- 
cording to WOR -TV engineering speci- 
fications. Each unit contains a three - 
camera setup with associated sync 
generators and monitors. 

Maintenance of these mobile units 
and their equipment is especially im- 
portant since so much of the station's 
program schedule depends on their 
smooth and accurate functioning. 

The signal from any remote pick -up 
can be beamed to the 550 -foot level of 
WOR -TV's New Jersey transmitter. A 
microwave relay house at that level 
picks up the signal and feeds it directly 
to the transmitting equipment below. 
When required, it can be routed to 
the master control in the city for 
switching. 

In the over -all planning of WOR- 
TV's technical facilities, the emphasis 
has been placed on obtaining flexibility 
and ease of operation to insure 
smoother and better programming on 
the air. 

30 

c.LKFACTORY SPEAKER 
REPAIRS SINCE 1927 

SERVICERS' BARGAIN KITS 
R.F., ANT. & OSC. COILS. Kit of 10 asstd.....$0.98 
MOULDED BAKELITE CONDENSERS.-(Mica- 

mold)-.00001 to .2mfd, 200- 6OOWV. Kit of 
asstd. 2.49 

DIAL SCALES- Airplane & slide rule. Acetate & 
glass. Kit of 25 asstd 2.49 

KNOBS -Wood & bakelite. Spring, setscrew & 
pushbutton. Kit of 25 asstd. .98 

WAFER SOCKETS -4 to 8 prong. Kit of 12 .25 
MICA PADDERS & TRIMMERS - Multiple & cera- 

mic. Kit of 15 asstd. .69 

SPEAKER CONES -Asstd. popular sizes 4" 
to 12 ", moulded & free -edge. Less voice 
coils. Kit of 12 $1.98 

SPEAKER REPAIR KIT- EVERYTHING FOR 5"8 
PROFESSIONAL JOB! -25 mtg. 

r 
ings, 

10 spiders, 25 voice coil forms, 3 yds. 
felt trip, 20 chamois leather segments, 
16 shims, cement & INSTRUCTIONS. ALL 
FOR 2.49 

SPECIAL OFFER!! -Both "CONE & RE- 95 $3. PAIR KITS" for ONLY .7J 

OUNCER INPUT TRANSFORMER -Low imped. mike or 
P. U. to grid. 7 /s "xll 3" 750 

D.P.D.T. ANTI- CAPACITY SWITCH -ea. 50.39; 
3 for $1.00 

S.P.D.T. SLIDE SWITCH -Bakelite lever. 3/4A/125V- 
............. ....... ... .......... ..... 15e 

6 VOLT TELEGRAPH KEY & BUZZER (W.E.) $1.25 
ALUMINUM PANELS (.051 ") -7 "x10 " -39e; 7 "x12 " - 

49e; 7 "x14 " -55c; 7 "x1S" 69e 
0 -100 DC AMMETER -21/2" sq. panel with 900 0. 

shunt .7 
HIGH FIDELITY CRYSTAL MICROPHONE- Sensitive 

diaphragm, hi- imped. (13/4" O.D., 1/4" deep). pRuub- 
ber shock -mtd. Less housing. 

ONLY 98 
ALUMINUM HOUSING for crystal mike 15e 
120" WHIP ANTENNA -3 screw -in steel sects. $193 . with spring mtg. base. Shpg. wt. 4 lbs.... .70 
RADIO HARDWARE TREASURE -FULL POUND of 

NUTS, SCREWS, LUGS, WASHERS, ETC. All in 
HANDY SELF -SEALING HINGED LID CAN. Shpg. 
wt. 2 lbs. 49c 

STOP!! LOOK!! & SAVE!! -with LEOTONE'S "JUM- 
BO RADIO PARTS KIT " -17 FULL POUNDS of 
choice new & distmantled Radio & Electronic 
parts: COILS, TRANSFORMERS SPEAKER AC- 
CESSORIES, WIRE, RESISTORS, ETC., ETC. 
All these (shpg. wt. 21 lbs.) AND $2.95 MUCH, MUCH MORE ONLY .DL .7J 

WIRE -WOUND RESISTORS -5 to 20 watts. Kit 
of 15 asstd . .... .....................50.98 

VOLUME & TONE CONTROLS -incl. wire -wound. 
Less switches. Kit of 10 asstd. 1.49 

Min. order $2.00 20Es deposit on all COD's 
Please add sufficient postage -excess refunded. 

RADIO CO. 
67 Dey Street, 

New York 7, N.Y. 

EE -8 
FIELD TELEPHONE 
Army Signal Corps 

Complete with New Handset, Ex- 

cellent Used Condition, Factory 
Tested and completely recondi- 
tioned in our own shop. 

Price per pair $12.95 

In lots of 100 -Price $5.65 each 

25% with order, Balance C.O.D. 

MASPETH TELEPHONE 
& RADIO CORPORATION 

142 Ashland Place 
Brooklyn 1, N. Y. 

Tel.: MAin 4.2982 

HIGH SPEED 

I WITHOUT NERVOUS TENSION 
REVEALING BOOK shows how '-crack" operators de- 
velop high speed and proficiency. Learn code for I Amateur or Commercial Radiotelegraph License, or 
improve your Sending and receiving with the Candler 
System which develops radiotelegraph experts and 

de champions. 
I CANDLER SYSTEM nt,V8. Dept.2_B 

Denver, Colorado I 
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THE TECHNIQUE OF RADIO DE- 
SIGN" by E. E. Zepler. Published by 
John Wiley & Sons, Inc., New York. 
388 pages. Prices $5.00. Second edition. 

This book is based primarily on the 
experiences of a radio designer en- 
countered over a period of years. In 
contrast to many technical books it 
deals with the problems which occur 
most frequently rather than the ab- 
stract problems which are seldom en- 
countered in engineering practice. 

The author believes that the real 
technique of experimental work starts 
when unexpected complications occur 
while following a design, while the 
technique of design calls for foresee- 
ing complications that may arise and 
overcoming them before serious trou- 
ble develops. With this in mind the 
author has tried to instill in the reader 
a feeling for the right order of magni- 
tude, a quick grasp of essential facts, 
and the use of common sense in ap- 
proaching design problems. 

In developing his theory the author 
has devoted considerable space to a 
discussion of fundamentals without 
slighting his material on practical ap- 
plications. This new edition includes 
a rewritten and expanded chapter on 
receiver noise and much more space 
has been devoted to negative feedback. 

The author has avoided complicated 
mathematics and has stressed practi- 
cal applications. Design engineers 
should find this book of value in coping 
with everyday design problems. 

* * * 

"FACSIMILE" by Lee Hills & Timo- 
thy J. Sullivan. Published by McGraw - 
Hill Book Company, Inc., New York. 
311 pages. Price $3.50. 

Written in layman's language, this 
book is the story of facsimile from 
its earliest beginnings in 1842 to pres- 
ent -day methods and equipment. 

Since the authors are managing edi- 
tor and facsimile editor, respectively, 
of The Miami Herald, one of the pio- 
neers in the facsimile transmission of 
newspapers, their material is both in- 
teresting and practical. 

The early chapters of the book are 
devoted to a discussion of the medium, 
a history of facsimile, and the present 
and future applications of the art. They 
then go on to discuss r'Colorfax" and 
"Ultrafax," two of the recently de- 
veloped facsimile systems. There is 
plenty of down -to -earth data on ap- 
plying for a facsimile broadcasting 
license, facsimile programming, and 
the various techniques for presenting 
copy for facsimile transmissions. Sev- 
eral chapters cover some of the tech- 
nical aspects of how facsimile works 
but the discussion is non- technical and 
need not tax the comprehension of the 
veriest layman. A chapter which will 
be of particular interest to the facul- 
ties of journalism schools is one en- 
titled "Teaching Facsimile" and covers 
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SEE LE FIRST .. . 

for HALLICRAFTERS! 
RECEIVER 

The SX -71 offers superior Ham Band performance 
in the 

value packed with features specifically 
F 

rice range- asked for by 
moderate p include Double. 

Fea- 

tures 
Conversion sharp selec- 

tivity, plus built -in NBFM 

at moderate cost. 
reg- 

ulator 

10 

tubes plus volta9 
and rectifier. 

$179.50 
payment 

Low Down 
LEO I. MEYERSON 

WOGFO 

S -40A 
RECEIVER 

KC}o 4 

Frequency 
Range 

540 
Temper- ature MC. Temper 

cillture. compensated 
os- 

Plus rectifier. Output. 4 Bands. 2 

tubes 
3 RF gain controls. AyC Internal speaker tubes 

RF 

The finest ols on C, 
BFO and Noise Limiter switch- 

es. 

market at rhs switch low price. 99 5 Low Down *Payment 

%V1M \ t:u1i° and 

idleviAtlll 
1950 

A1 A LO G 

LU Raaa}1 MO°c 

GIANT RADIO 
REFERENCE MAPS 

Just right for your control room 
walls. Approximately 28" X 3.6 ". 
Contains time zones, 
amateur zones, monitor- 
ing stations. Mail coupon C 
today and 

READY FOR YOU! 
LEO'S 1950 CATALOG 

A brand new catalog containing the most complete listing of 
radio and television parts and accessories - everything for 
the radio man and the amateur radio operator. You'll save 
money buying from our new catalog, 

R E E , and it's 
ra n a now 

WRITE -WIRE WORLD RADIO LABORATORIES R.2 I744 West Broadway 
Council Bluffs, Iowa 
Please send me: 

Radio Map 
New Catalog 

PHONE 7795 

LABORATORIES \ 
COUNCIL BLUFFS.\ 

INCORVORATID 

IOWA 

List Of Used Equipment 

SX -71 Info 

S -40A Info 

Name 

Address I 
City State 
mom .... Nam imam mom mom us= Ism taw Ma= I 

BEST BUYS 
TU9 Tuning Unit less case $ 3.95 
Shockmounts for 

SCR274N /ARC5 ea. 1.45 
Tuning cables for 274N /ARCS ea. 1.25 
Tuning cables for MN26 & ARB ea. 1.75 
BC732A Control Head for 

BC733 .. ea. 1.75 
DM21M Dynamotor 2.45 
ARB remote Dial & Crank ea. 1.55 
RS /ARN7 original packing ea. 125.00 
BC433F original packing ea. 120.00 
ALL EQUIPMENT NEW PERFECT CONDITION 

Include postage -we refund excess 

LONG ISLAND RADIO CO. 
164 -21 Northern Blvd., Flushing, N. Y. 

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 beginners alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
rea4y -no QRM. 

ENDORSED BY THOUSANDS! 

The Instructograph Code Teacher lit- 
erally takes the place of a n operator - 
instructor and enables anyone to 
learn and master code without fur- 
ther assistance. Thousands of successful operators have 'acquired the code" with the Instructograph System. Write today for convenient rental and purchase plans. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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FREE Write for Our 
Monthly Bulletin 

HOYT MODEL-5 1 5 

0 -15 AMPERES 
DC METER 

MIRROR SCALE 

Includes test leads and 
steel carrying case. 
Meter size 4 "x5". Basic 
movement approx. 12 
ma. 

Special $3.33 
each 

10 FOR $30.00 

Build Your Own Geiger Counter 
(See Radio & Television News -July, 1949) 

1698 Gamma Counter Tubes.... Only $9.87 

SURPLUS EQUIPMENT 
TROUBLE SHOOTING MANUALS 

(includes schematics) 
BC -348 -J N Q SCR -522 $1 00 ea. 
BC -779 BC -610 

COMMAND RECEIVERS 
BC 453 -190 -550 kc- New -Original Cartons $12.95 
BC 454- 3- 6mc-New- Original Cartons.... 6.95 
BC 455- 6 -9mc- New -Original Cartons.... 6.95 

i 

SPECIAL!! 

FL -8A FILTERS ....$1.37 
I 

TUBE SPECIALS 
GUARANTEED BRAND NEW 

-STANDARD BRANDS ONLY - 
SELECTED FROM OUR COMPLETE LISTING 
1A3 $0.45 
1B3GT.: 1.18 
2A3 .89 
2X2 .49 
5V4G .84 
5Y4G .38 
5Y4GT .46 
5Z3 .59 
6AC7 .79 
6AG5 .89 
6AK5 .89 
6AK6 .82 
6AL5 .69 
6AQ5 .72 
6AT6 .54 
6AU6 .72 
6BA6 .65 
6BE6 .65 
6BG6G 1.72 
6BH6 .72 
6BJ6 .72 
6C4 .21 
6J5 .49 
6J6 .89 
6K6GT. .52 
6L6GA .87 
6SL7GT. .69 
6SN7GT .64 
6T8 1.04 
6V6GT .59 
6W4GT .65 
6X4 .59 
6X5GT. . .59 

6Y6G $0.88 
7C4 .19 
7E5 .29 
10Y .19 
12A6 .24 
12AT6 .59 
12AT7 .99 
12AU6 .72 
12AU7 .86 
12AX7 .86 
12BA6 .64 
12BA7 .86 
12BE6 .64 
12SA7GT .59 
12SK7 .59 
12S L7 GT .69 
12SN7GT .79 
12SQ7GT .59 
19T8 1.04 
25Z5 .55 
25Z6GT .49 
35L6GT .59 
35W4 .45 
35Z5GT .44 
5065 .69 
50 L6 GT. .57 
2AP1 3.65 
3AP1 4.63 
3BP1 2.59 
5BP1 2.40 
5CP1 2.87 
5CP7 3.76 
5FP7 .57 

5HP4 $3.35 
1P24 .29 
2051 .49 
2C22 .22 
2C26 .27 
RK-34 .28 
24G .44 
211 .62 
304TL 1.25 
316A .66 
446A .79 
807 1.15 
810 6.55 
811 1.91 
813 6.95 
815 1.72 
829 4.91 
832 3.95 
832A 4.91 
837 1.38 
838 2.93 
866A .95 
1613 .61 
1619 .19 
1624 .69 
1625 .19 
1626 .29 
1629 .29 
9001 .42 
9002 .39 
9003 .39 
9004 .39 
9006 .29 

COAXIAL CONNECTORS 
83 -1AP $0.09 UG -21 /U $0.67 
83-1F 1.12 U G -22/ U .86 
83 -1 H .10 U G -23/ U .63 
83 -1 J .80 U G -24/ U .67 
83 -1 R .28 UG -27/U .68 
83 -1 RTY .45 U G -29/ U .83 
83 -1SP 28 UG -30 /U .94 
83 -1SPN 28 UG -58 /U .57 
83 -1T 1.12 UG -85/U .62 83 -22AP .85 
83 -22F .88 UG -86/U 1.22 
83 -22 R .48 UG -87 /U .68 
83 -22SP .48 UG- 175/U. .15 
UG -12/U .63 UG- 176/U. .15 

Full Line of Coaxial Connectors in Stock. 
Prices Sent on Request. 

I -82 Selsyn Indicators, 5" diameter -Brand 
New -Original Cartons $3.95 

AN /APN -1 Radio Altimeter, complete with 
14 tubes -Excellent used tond . 7.95 

10 Henry 400MA Filter Choke, 900 DC res.- 
Hermetically sealed; high voltage insulation.. 3.77 

G.E. 2J1G1 Selsyns, removed from egpt ea. .88 
Same as above -Brand New ea. 1.16 
Caps for making connections to 2J1G1 

Selsyns ea. .39 
ASB Yagi Antenna, 5 element; rotatable array; 

450 to 56OMC 7.00 
RCA Sound Power Unit. Use as Mike or Re- 

ceiver $1.11 ea., $2.22 pr. 

Include Postage with Orders 

LECTRONIC RESEARCH LABS. 
1021 -R Callowhill St. Phila. 23, Pa. 
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the editing, make -up, equipment oper- 
ation, campus editions, and lecturers' 
observations. 

A concluding chapter summarizes 
the future which is in store for the 
medium. 

The book is interestingly and enter- 
tainingly written and should answer 
many of the questions about facsimile 
that have heretofore gone unanswered. 

* * -* 

etMAINTENANCE MANUAL OF 
ELECTRONIC CONTROL" edited 
by Robert E. Miller. Published by 
McGraw -Hill Book Company, Inc., 
New York. 296 pages. Price $4.50. 

This book is a compilation of a se- 
ries of articles on the subject of elec- 
tronic control maintenance which orig- 
inally appeared in Electrical Construc- 
tion and Maintenance. 

Each chapter has been written for 
the electrical and electronic techni- 
cian by a specialist in his field. It is, 
simply, a practical installation, main- 
tenance, and service nlanúal written 
for the men whose job it is to see that 
industrial equipment . using electronic 
controls is kept in top working con- 
dition. 

The first chapter is introductory and 
discusses the various circuits encoun- 
tered in the electronic control field. 
It is written in non -technical and 
easy -to- understand form and serves as 
background material for subsequent 
chapters. 

The text then covers such subjects 
as general considerations in installing 
and maintaining electronic control; the 
cathode -ray oscilloscope, what it is 
and how to use it; installing, main- 
taining, and servicing electronic re- 
lays and timing relays; installing, 
maintaining, and servicing photoelec- 
tric relays; installing, maintaining, and 
servicing electronic motor control; and 
installing, maintaining, and servicing 
electronic resistance -welding controls, 
electronic temperature -control sys- 
tems, and sealed- ignition rectifiers. 

All of the contributors are electronic 
specialists with General Electric Com- 
pany and they have illustrated their 
articles with excellent photographs 
and complete diagrams. Sixteen ref- 
erence charts covering troubleshoot- 
ing, inspection schedules, cable sizes, 
water flow and temperature, tube and 
circuit connections, and abnormal con- 
ditions and protection data add con- 
siderably to the practical value of this 
book. 

* * 9 

"INTERNATIONAL RADIO TITRE 
ENCYCLOPAEDIA" edited by Ber- 
nard B. Babani. Published by Ber - 
nards (Publishers), Limited, London. 
410 pages. Price 42 shillings. 

This is a comprehensive work cov- 
ering tube types used by the Armed 
Services of the British Commonwealth, 
the United States, and Europe in ad- 
dition to the C.V. and normal civilian 
types. Nearly 15,000 tubes are listed 
in tabular form with such information 
as base, pin connections, top or side 
caps, and manufacturers. This tabu- 
lar data is all coded and related to 

AAOIO Surplus Buys 
COMMAND RECEIVERS 

Used, Good 
BC 453 1.9 -550 

KC $ 1 2.95 
BC 454 3 -6 MC $ 5.85 
BC 455 6.9.1 MC $ 6.95 
61/2' CONTROL CA- 

BLE for above 
command sets $ I .00 

LIKE NEW 
R- 5 /ARN -7 COMPASS RECEIVER... $ 14.95 
BC -433G COMPASS RECEIVER .... $ 1 4.95 
BC -603 FM RECEIVER $ 1 2.95 
BC -604 FM TRANSMITTER S15.95 

ARC -4 VHF TRANSMITTING RECEIVER 
140 to 144 MC Crystal controlled. 10 watt 
output. 13 -tube receiver, containing 2 in- 
dividual RF sections and A10 MC. IF am- 
plifier. Both RF sections may be operated 
simultaneously or individually. Less crys- 
tal, dynamotor and tubes. Q 95 USED, GOOD . P . 
ARC -4 SCHEMATIC $1.00 
CONVERSION TO 144 -148 MC S I .00 
12 & 24V DYNAMOTOR FOR ARC -4 $4.95 

LINEMAN'S TOOL & SAFETY BELT 
(Web Type). NEW $3.95 
SEND IOc FOR COMPLETE SURPLUS 

CATALOG! 

Enclose full amount All Equipment 
with order. F.O.B. Pasadena 

C & H SALES CO. 
2176 RO-1 East Colorado Pasadena 8, Calif. 

From These BRAND NEW 

PAY RAISING BOOKS! 
Yours for 7 Days 

FREE TRIAL 

COMPLETE SECTION 
IN FULL COLOR ON 
COLOR TELEVISION 
Handle the tough, big -pay 
television and radio jobs 
with Coyne's brand new, 
5- volume APPLIED PRAC- 
TICAL RADIO- TELEVI- 
SION. Gives you practical 
working knowledge of Radio -Television servicing. In 
eludes latest time -saving, trouble- shooting and servit' 
ing methods. Written in simple, down -to -earth lan- 
guage. Covers everything from basic principles to 
newest in Television and FM. Explains television, UHF 
and color TV, adapters and converters, picture tubes. 
testing instruments, alignment: s well s public ad- 
dress systems, short wave, auto radio, aviation ra- 
dio, other important phases. More than 1500 pages, 
1000 illustrations, charts and diagrams you can work 
from. 

UP-TO-DATE! 

FREE TRIAL OFFER! 
SEND NO MONEY! Examine this new pay -raising set 
of hooks for 7 days at our expense. Just fill in and 
mail coupon below. It is not an order. Merely a re- 
quest to see books. 

THIS BOOK FREE! 
Act promptly and receive FREE with APPLIED PRAC- 

TICAL RADIO -TELEVISION our big 
new book, "150 Radio and Televi- 
sion Diagrams Explained." If you 
don't want the set, send it back at 
our expense within 7 days. If you 
keep the set, send either $15 cash 
or $3 in 7 days and $3 a month 
until $16.75 is paid. Either way, 
Diagrams book is yours FREE! Mail 
coupon' TODAY! 

MAIL THIS FREE BOOK COUPON NOW! 
Educational Book Publishing Division 
COYNE ELECTRICAL & RADIO SCHOOL 
500 5. Paulina St., Dept. 20 -T3, Chicago 12, III. 
O.K.! Rush "Applied Practical Radio -Television" post- 
paid for FREE 7 -day trial per your offer. Include FREE 
Book of "150 Radio & Television Diagrams." 
Name Age 

Address 
Town Zone . State 
Where Employed 
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standardized instructions which have 
been given in fourteen languages. In- 
cluded are instructions in English, 
French, Italian, Spanish, Portuguese, 
German, Dutch, Swedish, Norwegian, 
Danish, Russian, Polish, Czech, He- 
brew, and Turkish so that practically 
any potential user can apply this ma- 
terial. 

There are ten main sections cover- 
ing receiving tubes, triode transmitting 
tubes, transmitting tetrodes, pentodes, 
and other transmitting tubes having 
more than five elements, rectifiers, thy- 
ratrons, regulator and control tubes, 
tuning indicators, cathode -ray tubes, 
photo tubes, and rare tubes and their 
equivalents. 

There are six pages of tube base di- 
agrams and a comprehensive listing of 
manufacturers and their addresses. 

One valuable feature of this encyclo- 
pedia is the fact that the publishers 
are planning to issue an annual sup- 
plement which will give information 
on tube types not included in the orig- 
inal text and data on new tubes in 
production. In this way the book will 
not become dated. 

For those whose work involves radio 
tubes of all types and makes, this en- 
cyclopedia is an important contribu- 
tion to the literature. 

* 

"TELEVISIO\ FOR RADIOMEN" 
by Edward M. Noll. Published by The 
Macmillan Company, New York. 588 
pages. Price $7.00. 

The author, who is well -known to 
readers of RADIO Rz TELEVISION NEWS 
as a contributor of television articles, 
has prepared this comprehensive in- 
struction manual for the radio techni- 
cian, electronic technician, radio ama- 
teur, experimenter, and the technical 
school student. 

Although it is assumed that the 
reader of this book will be thoroughly 
familiar with radio theory and circuits 
before tackling television, the author 
takes it for granted that the student 
is a tyro in the television field and 
proceeds accordingly. 

The book is divided into fourteen 
chapters, the first of which is devoted 
to an introduction to television and 
the last to a discussion of practical 
television mathematics. Although 
mathematics appears throughout the 
text where needed to present a com- 
plete treatment of the subject, the 
practical television technician can 
safely ignore the formulas, interpreta- 
tions, and derivations without losing 
any of fundamentals. 

The balance of the book is devoted 
to a discussion of the composite tele- 
vision signal, the general operation of 
the television system, r.f. and i.f. sys- 
tems, video amplifier systems, televi- 
sion picture tubes, sync and inter -sync 
systems, sweep systems, FM sound 
system, large screen and projection 
television, television receiver anten- 
nas, installation, adjustment, and op- 
eration of television receivers and 
antennas, and alignment and trouble- 
shooting. 

Since this book is intended to be 

February, 195O 

MAKE HENRY YOUR 

hallicrafters 
HEADQUARTERS! 

POPULAR HALLICRAFTERS MODEL SX -43 
All essential ham frequencies from 540 kc to 108 Mc. 
In the band of 44 to 55 Mc, wide band FM or narrow 
band AM, just right for narrow band FM reception is 

provided. 115 V. AC. 10 tubes plus rectifier. Only 
$159.50, less speaker. 

MEDIUM PRICED HALLICRAFTERS MODEL S -40A 

540 kc. to 43 Mc. Temperature compensated. One 
RF, 2 IF. 3 -watt output, 4 bands. 115 V. AC. 8 tubes 
plus rectifier. Internal speaker. Only $79.95. 

I have a complete stock of Hallicrafters receivers and transmitters and Television 
equipment. l'Il make you the best deal on a trade -in of your communications 
receiver for a television receiver. I give you immediate delivery, 10 -day FREE 
trial, 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. 

Butler 2,M issoyri HENRY RADIO STORES 'LOS 
ACALIFLE5II5 

"WORLD'S LARGEST. DISTRIBUTORS, OF SHORT WAVE RECEIVERS 

He's doing fast, profitable business with the com- 
plete Phoenix line of television mounts and acces- 
sories. Are you one? 

AMPERITE 
Studio Microphones 

at P.A. Prices 

7 

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." 

AT LEADING 
JOBBERS 

Write for 
folder V of 
complete line 
of television 
accessories. 

Models 
RBLG -200 ohms 
RBHG -Hi -imp. 

List $42.00 

"Kontak" Mikes 
Model SKH, list $12.00 

',Model KKH, list $18.00 

y Offer, ductor 
ISpecial Write for Se ellustrat d folder 

Offer: and 4p 9 

AMPERI TE Cm pang_ Inc. 
561 BROADWAY w NEW YORK 12. N. Y. 

Canada, Atlas Radio corp., Ltd., 560 King St. W., Toronto 
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Quad's 
, I 
wittl 

IS ON THE! 
LOOSE AGAIN 

All this merchan- 
dise is BRAND 
NEW unless other- 
wise specified. All 
USED merchandise 

is guaranteed 

BC -429, or BC -430, USED, $5.95 each, 
both for $5.96 

PE -94C, 24 volt SCR -522 dynamotor, 
two for $4.01 

PE -101C, 12 or 24 volt dynamotor for 
BC -645, two for $2.01 

DM -32A, 24 volt dynamotor for 274 -N 
receivers, USED, two for 76c 

DM -33A, 24 volt dynamotor for 274 -N 
transmitters, USED, two for 99c 

"GREAT WHAT IS IT (see circular) 
two for $6.01 

10 MA, 2340 volt DC, Heinamann cir- 
cuit breakers, two for $1.26 

18 contact, 300 series, Jones plugs, in 
sets, two sets for $1.26 

MS -51, three foot antenna mast sections, 
two for 51.c 

Sensitive relay, SPDT, 3 MA, 7500 ohm, 
SIGMA, two for $2.51 

F -10A, antenna fairleads, 3 foot, XX 
bakelite, two for $1.01 

BC -706, impact switch, with micro - 
switch, two for 46c 

BC -606D, interphone control box, two 
for 51c 

HS -30, ear plug type, low impedance 
headsets, two for $1.01 

CD -604, transformers for HS -30, two 
for 51c 

Much more is included in this SALE. 
such as transformers, chokes, oil filled 
condensers, and other items of interest 
to the amateur and the experimenter. Be 
sure to get our FREE CIRCULAR, Chock 
FULL of MORE RED HOT BARGAINS. 
This sale ends on Saturday, April 1, 
1950, and no orders received after that 
date will be shipped. All prices are NET, 
FOB our warehouse, all merchandise is 
subject to prior sale. 20% minimum 
deposit with order, balance COD. 

Quad ELECTRICAL SUPPLY, INC. 
1650 N. Damen Ave., Chicago 47, III. 

1 

We have more than 30 exciting models, 
2 -speed recorders, 24 -hr. recorders, con- 
ference recorders and many others. Get 
the facts in our new I6 -page catalog. 
Complete specifications given. Write 
today for your copy. 

any tape recor- 
der 'til you've 
learned all the 
facts about our 
NEW PRO- 
FESSIONAL )i= MODELS! 

AMPLIFIER CORP. OF AMERICA 
398 -2 Broadway 
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used for self- instruction or as a class- 
room text, each chapter is followed 
by a list of questions by which the 
student can check his grasp of the 
subject matter covered in that chap- 
ter. A bibliography listing other books 
and articles on the same subject is 
also included at the end of each chap- 
ter. 

Typical circuit diagrams, block di- 
agrams, and photographs are liber- 
ally used throughout the text and 
assist materially in clarifying the sub- 
ject matter. 

This book should find a vast audi- 
ence among the thousands of radio 
service technicians who are seeking 
a practical and authoritative text on 
the subject of television. 

* * * 

"PRACTICAL TELEVISION SERV- 
ICING AND TROUBLE SHOOT - 
ING MANUAL" by The Coyne Staff. 
Published by Coyne Electrical & Ra- 
dio- Television School, Chicago. 392 
pages. Price $4.25. 

Especially compiled for the radio 
technician, this newest Coyne text cov- 
ers such subjects as television servic- 
ing methods, tuners, television sound 
problems, alignment methods, video i.f. 
amplifiers, traps for interference, pic- 
ture tubes, video detector and ampli- 
fiers, deflection methods, the sync sec- 
tion, sweep oscillators and generators, 
sweep frequency auto controls, sweep 
outputs, high voltage power supplies, 
low voltage power supplies, trouble lo- 
cation with test patterns, television 
antennas, and u.h.f. and color televi- 
sion. 

One particularly valuable section 
deals with the test instruments needed 
in television servicing, their use, and 
method of employing them in test pro- 
cedures. 

The text is liberally illustrated with 
diagrams, graphs, and photographs. 
The photographs have been taken of 
the various receiver sections just as 
they would appear to the service tech- 
nician working on the set. 

An unusual feature in the makeup of 
the book is that the chapter dealing 
with u.h.f. and color television has the 
illustrations printed in colors as they 
would appear on the screen of a color 
TV receiver. 

The experienced radio technician 
should experience no difficulty in 
grasping the material as presented in 
this book, as the text is clearly and 
concisely written. The book would 
also be suitable for the student study- 
ing television by self- instruction. 

30 2 
______.1. 

e- 
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1),(l,i) 

' 
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"This is what we get for tuning in 'Break- 
fast Club' instead of listening to orders!" 

Model A -460 is 
housed in a heavy 
gauge steel cabinet, 
battleship grey fin- 
ish with 6 tubes 
(standard brands) 
1N34 Crystal, oper- 
ating instructions, 
circuit diagram and 
guarantee. Weight 25 
lbs. D -8' x H -10" X 
W-12". 

Field Streng{h 
Meter; telesis ¡on 12 channel tuner; video IF chae. nel; large 6 

directly calibrated 
meter; ham. mertene finished panel 

ideal f locating 
an- tenna 5Yste 

trans ms' testing 
mission lines; 

testing 
efficiency of in- 

door antennas; 
check. 

tn9 400ster efficiency, 
etc. 

APPROVED ELECTRONIC INST.,CORP. 
142- LlbertV St. N.Y.C. 

LATEST, LOWEST QUOTATIONS Oty 

SC Ia% & J c G««L- 

Radio-TV Equipment 
R&M RADIO CO 

2701 WILSON BLVD. 

ARLINGTON, VIRGINIA 

QUWICAYK, 

TO EASYREAD TUBULAR 
. 

CAPACITOR CODING 

Having trouble deciphering the color 
coding on tubular molded capacitors in new 
TV and Radio sets? There's no need to con- 
sult complicated wall charts or tables! 

The Sprague Capacitor Indicator gives you 
the needed data in a jiffy. Just flick the dials 
to the color bands and read the capacitance, 
tolerance, and voltage directly. 

This slick plastic service help fits your 
pocket. Always on hand, it saves time and 
avoids mistakes ... and it's only 15c. Ask for 
one at your Sprague distributor today! 

SPRAGUE PRODUCTS COMPANY 
Distributors' Division of the Sprague Electric Co. 

NORTH ADAMS, MASS. 
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Spot Radio News 
(Continued from page 18) 

commercial operation of the station 
was discontinued and the Navy as- 
sumed control. Control was main- 
tained by the government until 1919, 
when the newly- formed RCA became 
the operator and a chain of historic 
events followed. The Commissioner 
revealed how for the first two years, 
Chatham, the receiving site of the 
system erected by Marconi, was a 
point -to -point s t a t ion, exchanging 
messages with Germany, Norway, and 
Sweden. In 1921, as plans were set 
up to transfer all point -to -point ac- 
tivities to the then newly -built Radio 
Central on Long Island, a 500 kc. 
transmitter with the famous call let- 
ters WCC was installed at Chatham - 
port to serve as a ship -to -shore link. 
A year later, a second WCC transmit- 
ter was installed to operate at what 
was then considered to be an ideal 
frequency, 2200 meters. The 500 kc. 
transmitter assumed the call letters 
WIM. 

"However," continued the Commis- 
sioner, "with the addition of the 2200 - 
meter equipment, interference prob- 
lems increased. To eliminate trans- 
mitter interference at the increasing- 
ly busy receiving positions meant the 
removal of the transmitting equip- 
ment a considerable distance from 
the receiving antennas. And thus 
WCC's transmitters were moved to 
Marion." 

Marion and Chatham became the 
scene of many record -book events, the 
Commissioner revealed, recalling the 
incident which has become a legend 
in brass -pounding history. In 1927, 
when the Prince of Wales was on his 
way to this country aboard the SS 
Berengaria, a severe windstorm broke 
contact at several points between 
Chatham and Marion. The break, 
coming at an hour when message traf- 
fic to and from the British liner was 
at its peak, caused a near panic. 

"With 300 messages waiting to be 
radioed to the vessel," reminisced the 
Commissioner, "one of the crack op- 
erators, carrying his telegraph key, 
set out through the gusty night, feel- 
ing his way in the dark from pole to 
pole until he spotted the break near- 
est Marion. He connected his tele- 
graph key into the line, and in this 
unorthodox manner, proceeded to op- 
erate the Marion station transmitter, 
until the last of the messages had 
reached the Berengaria." 

THE TAXICAB report, delivered by 
Commissioner George E. Sterling dur- 
ing the annual meeting of the Na- 
tional Association of Taxicab Owners 
in Buffalo, disclosed that today there 
are approximately 2700 radio cab sys- 
tems, with a total of 55,000 cabs au- 
thorized. An investment of nearly 
$30,000,000 is involved in radio -cabs 
now in operation, said the FCC 
spokesman. 

Fehr nary, 1950 

There's a BIG Future for YOU in 

TELEVISION 
RADIO-ELECTRONICS 

Builds Your Career in a Minimum of Time 

Industry Needs More Trained Men Now 

Day and Evening Classes Now Forming 

GRADUATES of CREI Residence School are pre- 
ferred by industry because of their training and 
ability. This recognition is the reason that CREI 

men quickly find good jobs. With 23 years of practical 
teaching experience in these highly technical fields, 
CREI offers an outstanding faculty, modern and com- 
plete laboratories, shops and equipment. 

New students are accepted twice monthly and each 
may advance as rapidly as he is capable. 

CREI is recognized as one of the country's leading 
technical institutes, offering college- calibre education for 
the young man who wants a practical career education 
that leads to a good- paying job in a minimum of time. 

Approved for 
Veterans' Training 

Mail Coupon for FREE Catalogue 

CAPITOL RADIO 
ENGINEERING INSTITUTE 
Dept. 132 B, 16th & Park Rd., N.W. 

Washington 10, D. C. 
Please send me your illustrated catalog 
and complete details about the CREI 
Residence School. 

NAME AGE 

STREET 

CITY ZONE STATE 

I am entitled to training under G.I. Bill 

le PENN 7eeereate', . NEW 3-WAYS! 
(1) NEW Low Price (2) NEW Ease of Erection 

(3) NEW Extended Field of Reception 
RETAILERS INSTALLERS 

Grab at Low Price of Go For Ease of Erection! 
Less Than Dollar per Foot! 

Everyone's known for a long 
time that a tripod -type 
tower provides the best sup- 
port for antenna. But until 
now, "only the rich could 
afford it." Today, Penn 
prices the tripod within 
reach of the solid bulk - 
not just the thin cream - 
of television's market. 

nozessuE 114=nuasim 44.1affam 

So foolproof - so safe - is 
the Penn Teletower that 
just two men zip it up fast 
without use of rigging hoists. 
Exclusive pilot hole pro- 
vides automatic alignment. 

--11.1aeeueuE 1101.7est. 

HAMS 
Enthusiastic About Reception! 

Ingenious Teletower section- 
al construction makes it 
easy to gain height ... rise 
above interference. 

WHOLESALERS: Write for details about Penn's profitable line 
distributed entirely through jobbers. 

PENN 7deeowe' ,, 
Manufactured by PENN BOILER and BURNER MFG. CORP. 

Makers of Penn Packaged Heat ESTABLISHED SINCE 1932 
LANCASTER, PA. 

S 
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ISOLATIO 

BENCH TRANSFORMER 

REGULATE YOUR LINE VOLTAGE 

TO FIT YOUR REQUIREMENTS 

N -303 VARI -VOLT JUNIOR 
$15.00 DEALER NET 

A voltage regulating isolation trans- 
former to make your bench test volt- 
age exactly what you want...on 117V 
line, variable from 95 to 145 volts... 
if line drops to 90, variable from 75 
to 115V....output adjustable in 11/2 
volt steps...metered output voltage 
...capacity up to 250 Watts inter 
mittant, 50 -60 cycles...for radio and 
television receiver testing at under or 
over voltage...to isolate "hash" and 
live ground from AC -DC equipment 
...controled voltage for meter calibra- 
tion ... speed up or retard heating of 
light soldering iron...and for many 
other similar uses. 

See your local Halldorson distrib- 
utor for complete line of replacement 
transformers ... exact duplicates televi- 
sion and auto Vibrator transformer 
replacements, or write direct to us for 
complete information. THE HALL - 
DORSON COMPANY, 4500 Ravens- 
wood Avenue, Chicago 40, Ill. 

WANTED 
TO BUY 

Large and small quantities of new 
or used electronic government or 
manufacturers' surplus tubes and 
equipment. Highest prices paid. 
State quantity, condition and best 
price in first letter. 

Box 496, `/ RADIO & TELEVISION NEWS 
185 N. Wabash Ave., Chicago 1, Illinois 
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According to the Commissioner, 
within three to five years, 90 per -cent 
of all cabs will be radio equipped. 

"The radio -less cab will be as much 
of a rarity as the surrey with the 
fringe on the top," he declared. 

Describing the advantages radio of- 
fers to the cab, the Commissioner 
said: "Radio means greater safety for 
the passenger and for the driver, as 
the driver is always in ready corn- 
munication with the dispatcher who 
can send police aid or other assistance. 
. . . The radio -equipped cab, ranging 
far and wide over the city streets at 
all hours of the day and night, is also 
proving a valuable ally to the local 
authorities in the reporting of fires 
and accidents, and in facilitating res- 
cue work in floods and other disasters. 
. . . Even the emergency delivery of 
babies which occurs from time to 
time in cabs has been facilitated by 
the cabbie's ability to summon assist- 
ance to supplement his own versatile 
talents. . . . So rapidly has two -way 
radio proved itself that today, only 
four years after it was introduced on 
an experimental basis, it has been 
authorized by the FCC for two- thirds 
of all the taxicabs in the country." 

FREEDOM OF THE AIR, as viewed 
by the FCC, served as the focal topic 
of an engaging talk by FCC Headman 
Wayne Coy, delivered at Amherst Col- 
lege. 

Admitting that some of the Com- 
mission's actions do restrict a licen- 
see's freedom, Coy explained that the 
control is actually of a friendly and 
helpful nature to the operator and 
public, too. 

Expounding this view, he declared 
that the rulings . . . "restrict the 
freedom to be unfair . . . use a pub- 
licly -owned frequency for whims and 
caprices . . . use a scarce frequency 
out of the public domain that belongs 
to all the people to dole out time to 
pets or use it for his own interests and 
withhold it from those groups with 
whom he happens to differ. . . . 

Abridge his freedom to dodge his re- 
sponsibility to operate his station as 
an open forum for all the conflicting 
interest of the community instead of 
as private chattel to do with as he 
will. Abridge his freedom to evade re- 
sponsibilities as a trustee.... For my 
part, I conceive it my duty to make 
every effort to curtail the freedom of 
radio station licensees to be unfair or 
to use their licenses solely for their 
own private benefit rather than for 
the public interest." 

AN EIGHT -YEAR program to extend 
the use of radio throughout India is 
now under way, according to a report 
from the International Broadcasting 
Union, Geneva. When the plan is com- 
pleted, broadcasting stations in India 
will serve ten times their former 
areas, or about 80,000 villages, as 
compared to some 5000 at present. 

Reporting on the increase in re- 
ceivers in Japan, the Civil Communi- 
cations Section of General Mac- 

Mass. Radio School 
273 Huntington Ave., Boston 15, Mass. 

Offers Training Courses for Radio Techni- 
cian (Pre -Television) and Licensed Radio 
Operator (All Types) including mainte- 
nance and operation of General Electronic 
Equipment. Over 20,000 Alumni and 30 
years' radio -training EXPERIENCE. 
Courses approved for Training for Veterans. 

Send for Catalog 
Licensed by Commonwealth of Mass. 

Department of Education 

WILL BUY 
Any quantities of new or used Elec- 
tronic Surplus Equipment: APN -9, 
RTA -1B, TS -67, TS -170, ARC -1, 
ARC -3, ART -13, BC -221, BC -348, 
SCR -522, etc. 

State Condition and Best Price. 
BOX 491, c/o RADIO & TELEVISION NEWS 
185 N. Wabash Ave. Chicago 1, III. 

85 

"RADIO- TELEVISION 
Questions and Answers" 
A separate book for each element of 
the study - guide questions pertaining to 
the various classes of commercial U.S. A. 
radio operator licenses. You need buy 
only those elements required for 
the license you want. 

Element 2: Basic Theory and Practice 
Element 3: Radiotelephony 
Element 4, Advanced Radiotelephony 

C AT YOUR DEALER - On moil orders from us, $1 

EACH postpaid for one, or 90c each for two or more. 

EDITORS AND ENGINEERS,Ltd. 
1302 KENWOOD ROAD - SANTA BARBARA, CALIF. 

LEARN RADIO! 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
COMMERCIAL OPERATOR (CODE) 

RADIO SERVICEMAN 

Television Servicing 
(Approved for Veterans) 

SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

.1423 EUTAW PLACE, BALT. 17, MD. 

RADIO & TELEVISION NEWS 
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SCHEMATICS- CONVERSIONS 
FOR SURPLUS GEAR 

MI 

¡,r. 

i 

NEWBC -433 -G Conversion 
$2.00 

R -5 /ARN -7 Conversion $2.00 
BC -375 -E original schematic, tuning units, 
complete parts list, values, characteristics, 
circuit functions. Plate currents $2.00 
BC- 224 -F, K, BC- 348 -H, K, L, R original 
schematic, parts list, AC conversion $2.00 
BC- 348 -J, N, Q original schematic with parts 
values, plus AC conversion $1.00 
BC- 224 -F, K, BC- 348 -J, N, Q. H, K, L, R 

(specify which) oamplete illustrated reprints 
of all pages from manuals on trouble- shooting 
and complete alignment, voltages, etc. $2.00 
ARC -4 schematic, parts, cabling $1.00 
Another $2.00 for 2 -meter AC oonversion with 
all specs, tune -up, color -coded wiring. 
ARB (CRV- 46151) complete and simplified 
schematics and alignment chart $1.00 
Another $1.00 for AC conversion with added 
AF, and broad -sharp, avc -moc, cw -mew, rf 
gain, al gain with on -off, phone jack, all on 
front panel. 
ASB schematics, parts values, voltages; spec- 
ify: Indicators CJP55AAZ, 55AER; revr. 
CPR46ACJ; xmtr CAY52ACU. ...Ea. $1.00 
BC -645 original and conversion $1.00 
ARC -5 schematics, all units $2.00 
ART -13 ham -band calibration charts $2.00 
PE -117 conversion, mobile power for surplus 
revrs. (3v in. 12vac and 13+ out $1.00 
SCR -522 -A, AM, and C schematics, parts 
lists with circuit functions. explanation of 
differences, chart for xtal selection $2.00 
BC -659 & PE -117 schematics, voltages $1.00 
SCR -518 all schematics with circuit opera- 
tion, values, reprint of manual $2.00 
APT -5 schematic, AC power, complete set -up 
and tuning instructions $1.00 
SCR -274N revrs. BC -453, etc., all schemat- 
ics, AC conversion, local control adapter, 
alignment, parts locations, voltages 82.00 
BC -946B best AC home -rcer. conversion $2.00 
PE -103 schematic, circuit explanation $1.00 

The following schematics are $1.00 each: 
APN -1; APN -9; APT -2; ARN -7; ART -13A; 
System hookup for BC -603, 604, 683, 684, 
923, 924 (specify which); BC- 1206 -C; GO -9; 
GP -6, GP -7, TOE-2; MN -26; No. 19 Mark 
II; R -89 /ARV -5A; RA -10; BC -733D; BC- 
433-G; SCR-625. . 

The following schematics are $2.00 each: 
BC -654; BC -603, 604, 683, 684; BC -923, 
924; ID -6A, ID -6B, R -9A, R -9B /APN -4 
(specify which); RU- 16 /GF -11; RU- 17 /GF- 
12; SCR-( ) -183, 283; 9C11-625. 
Please remit With order. We pay, postage. 
Send 25e and stamped addressed elope for 
comprehensive list, cross-indexed for BC and 
SCR. Includes chart explaining code used in 
Army -Navy nomenclature. 

R. E. 
GOODHEART 

IMF 

API 

i 

345'/a N. PALM DRIVE 

BEVERLY HILLS, CALIF. 

Arthur's command in Tokyo stated 
that there are now 3,000,000 more sets 
in operation since '45, or about 8,000,- 
000 receivers in approximately half 
the homes in the land. 

There has been quite a rise in re- 
ceiver use in Great Britain. Accord- 
ing to Geneva reports, there are over 
12,000,000 sets now licensed, of which 
about 170,000 are television models. 

The Bonn transmitter, in the Brit- 
ish zone of Germany, now operating 
on 400 watts, will soon have its power 
increased to 5 kw., according to the 
International Broadcasting Union. 
The transmitter, now located in a 
wooden hut, and placed into operation 
a few days before the German Con- 
federation went into effect, will be 
housed in a streamlined stone build- 
ing, now being erected. This trans- 
mitter forms part of a group of syn- 
chronized stations located in Hanover, 
Flensburg, Osnabrück and Berlin, all 
operating on 1350 kc. 

ALL OF INDUSTRY was shocked 
to hear of the death of that distin- 
guished leader in scientific and indus- 
trial research, Dr. Frank B. Jewett. 
A former president of the National 
Academy of Sciences, and the Bell 
Telephone Laboratories, his work in 
radio and allied fields had been ap- 
plauded throughout the world, with 
such awards as the Edison Medal, the 
Faraday Medal of the Institute of 
Electrical Engineers, the Franklin 
Medal, and the John Fritz Gold Medal, 
highest American engineering honor. 

He was recently awarded the Hoo- 
ver Medal for 1949 for . . . "distin- 
guished public service," and the pres- 
entation was to have been made dur- 
ing the winter meeting of the Ameri- 
can Institute of Electrical Engineers. 

Under his leadership at the Bell 
Laboratories, many significant ad- 
vancements were recorded. His engi- 
neering research, which made possible 
the transmission of speech by tele- 
phone lines across the continent, and 
the all- important network operation, 
was an epic achievement which will 
never be forgotten . . . . L. W. 

WHERE TO BUY IT . . . 

WHOLESALE RADIO 
of Baltimore 

Boosts TV Signals 10 Times 
For Brighter Sharper Pictures! 

STANDARD 
TV BOOSTER 

High gain! Boosts signal 
at least 10 times on high 
or low band. Low signal 
to noise ratio. Adaptable 
to 300 or 72 ohm line. 
Simplified 2 -knob control. $17.97 

MORE BOOSTER VALUES FROM 
"WHOLESALE" 

ANCHOR (ARC 10I -50) $22.50 
RMS (SP -4) 22.50 
JERROLD TV -FM- 

With Built-in Match -a- Trans. 22.50 

Get Perfect COAX- RECEIVER Match! 
ç 72 to 300 OHM 

MATCHING TRANSFORMER 
Matches 72 ohm coaxial 
cable such as RG59G to 300 '`j 
ohm receivers. Voltage step -(v' 
up 2:1 with a flat response .kk// 
over the TV channels from 52 to 215 

240 
mc. Negligible mismatch when used $ with 62 ohm coax and W100 adapter. 
Order model T -72. 

TV ANTENNA ACCESSORIES 
STEEL EXTENSION POLES. 5 ft. long, 11/2" di. Weather treated. Crimped for easy stacking .g5 
ANTENNA SWIVEL BASE .39 
GUYWIRE. 6 stranded No. 20, per 50 ft. .29 24 reels, 50 ft. ea., interconnected 6.00 72 OHM COAXIAL CABLE RG59U, 

(4c per ft.), per 100 ft. 3.75 300 OHM TWIN LEAD. 
($1.45 per 100 ft.), 1000 ft. 11.75 CHIMNEY 

Complete 
BRACKETS. 

Set with strap 1.59 
Hi -BAND ADAPTER. Folded dipole. and re- flector. Clamps on existing pole 1.98 31/2" 300 OHM STAND -OFF INSULATORS. 

Wood screw-in Type (3e ea.), per 100 2.75 
SAMS TV ANTENNA MANUAL 1.25 

STOPS PICTURE JUMPING! 
NEW! AGC for 630 type TV CHASSIS 

Techmaster Keyed AGC Kit 
Install It In 15 Minutes! 

For any 630 type TV receiver. Keyed Automatic Gain Control eliminates 
caused by p i'e t u r e jumping 

y noise, and overloading 
by 
bracket 

strong 
mounts on existing holes chassis. Operates from sync. in 

ulse . simplifies tuning and adjustment. Complete with 6AU6 tube, bracket with mount- ed tube s cket, resistors, con- denser, coil, and pictorial wir- ing instruc- $4.45 tions 

Add Thrilling Hi- Fidelity FM to any 
AM Set! 

Model . 

8C FM TUNER 

LEARN HOW 
TO SIMPLIFY 

RADIO 

Model 
Model 
Model 

Range -88 to 108 me. Au- dio fidelity flat within 2 
db. from 50 to 15,000 
cps. Will also give full 
covera 

Se s. to obsolete AM- 
8C Tuner, Complete $38.33 
8C Tuner Chassis 34.40 
BCIK Tuner Kit 29.97 

FOR BEST RECEPTION! 
"CROWN" DIAL INDICATOR 

ANTENNA R TATOR www.americanradiohistory.com
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4111 OWN. 
has AU. the Features 

Directional Indicator 
Electrical Stops 

Easy Installation 
Life -Time Lubrication 
One -Year Guarantee 

Electrically Safe 
Non -Warp Castings 

Ball Bearing Equipped 
Machine Cut Gears 

Write for details 
CROWN CONTROLS CO., Inc. 

New Bremen, Ohio 

Rate 20c per word. Minimum 10 words 

RADIO ENGINEERING 

PANEL engraving, machining, painting. Complete 
service. Circular upon request. Gilpin Instrument 
Works, Box 517114, Mt. Clemens, Mich. 
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 
CONVERSION of 10 -meter Gonset to 75 meters. 
$6. Robert Lewis, W8MQU, 3806 LeErda St., 
Flint, Mich. 

SALE 

FOR Sale 3 Webster No. 156, 78 RPM automatic 
Record Changers equal to new condition, price $15 
each, FOB, New York. Norman Davis, 395 Ocean 
Ave., Brooklyn 26, N. Y. 

PRACTICALLY new Eicor Tape Recorder, Roll of 
Tape with code up to 15 W.P.M. $95.00. Gardner 
Tape Machine, 10 rolls of tape $12.50. Phono & 
Key oscillator mounted on one panel $8.50. F. H. 
Boyd, Ashton, Ill. 
CODE Practice Tapes, Radiotelegraph. For school 
and individual use. Fit standard phototube keyers. 
$2.50 each, postpaid. For list write : Ultradyne 
Electronics, Oswego, Ore. 
PROJECTION Television sets 16 "x21" picture, 
UST, used, with AM -FM Short wave: Cabinet 5%' 
x3% x19" complete $150.00. Murray Barlowe, 880 
59th St., Brooklyn 20, N. Y. 

FRANK Cotton, Omak, Wash., has McMurdo Sil- 
ver Test Instruments for Sale. Reasonable. 
ANTI- SLIPSTIE for dial cords and belts. An eco- 
nomical hard crayon that licks the most irritating 
jobs when applied according to directions. Actu- 
ally preserves and strengthens old and new cords. 
Money back guarantee. Send dollar bill and this 
ad to Walcor, 603 Sherman Ave., Peoria 5, Ill. 

WEBSTER Chicago record changer and wire re- 
corder replacement parts. We ship everywhere! 
Friend's Wholesale Distributors, 106 N. 6th St., 
Philadelphia 6, Pa. 
NATIONAL TV7W television rec. with lens, 3 

months old, and Hallicrafter SX16 receiver. Make 
offer. Alvin Olberg, Clearbrook, Minn. 

SURPLUS : BC457, $5.95, BC458, $5.95, ARC5/T22, 
$9.95. Used, good condition. Other Surplus and 
Amateur items. Write for complete list. Albert J. 
Arnold, Box 706, Amarillo, Tex. 

CABLES & Wire. Multi- conductor #18 to 30 AWG 
solid or stranded copper. Cotton, shielded, or 
weatherproof plastic covering. Single conductors 
or twisted pairs. Write for quotations. Tel -Rad 
Company, 61 Allyn St., Hartford, Conn. 

RECORD Changer Parts for leading makes. We 
ship everywhere. Friend's Wholesale Distributors, 
106 N. 6th St., Philadelphia 6, Pa. 
PHOTOFLASH Ignition Transformer, 15,000V, 
$1.95, regular $4.50. Charger, 2V Wetcell, $1.95, 
regular $4.95. Universal Battery Tester, $3.95, 

15.00. Modelectric Products, Asbury 

CARBON Tetrachloride, cleaner, solvent, 27 oz., 
$1.50. Polystyrene high frequency coil and splice 
dope, $1.00 pint. Special thinner, 65c pint. Craft 
Chemical Lab., 453% E. Exchange St., Akron 4, 
Ohio. 
COAXIAL Cable. 100 feet $3.00 ; Sample 10e. 
Harry H. Van Dick, Box 236, Little Falls, N. J. 
TUBES, parts. Bargain sheet. Sonoret Radio Co., 
36 Woodbury St., Wilkes Barre, Pa. 
ALL Steel T.V. Towers which can be erected to 
70' or more. Build to climb. Shipped direct from 
the factory at $8.50 F.O.B. per 10' section. Weight 
20 pounds per section. Write for more details. The 
Youngstown Steel Towers, 1316 Wilson Avenue, 
Youngstown 8, Ohio. 

WANTED 

SNIPERSCOPE & Snooperscopes wanted. Any 
type, any condition. Needed immediately. Box 495, 
% Radio & Television News, 185 N. Wabash Ave., 
Chicago 1, Ill. 
WANT to buy BC447, APS -6, ARC -5. Interested 
in substantial quantity for parts requirements new 
or used condition acceptable. Harry O. Eyrse, 
P. O. Box 218, Grand Prairie, Tex. 

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. 

PATENT ATTORNEYS 

LANCASTER, Allwine & Rommel. Registered 
Patent Attorneys. Patent practice before U.S. 

Patent office. Validity and Infringement investi- 
gations and opinions. Booklet and form "Evi- 
dence of Conception" forwarded upon request. 
Suite 414, 815 15th St., N.W. Washington 5, D.C. 

HERMAN Lewis Gordon, Registered Patent Attor- 
ney. Patent Investigations and Opinions. Warner 
Building, Washington, D. C. 

CORRESPONDENCE COURSE 

AMATEUR radio licenses. Complete code and the- 
ory preparation for passing amateur radio exam- 
inations. Home study courses. American Radio 
Institute, 101 West 63rd St., New York 23, N. Y. 

USED Correspondence Courses and Books, bought, 
sold, rented, and exchanged. Catalog free. Lee 
Mountain, Pisgah, Ala. 

USED Correspondence Courses and Educational 
Books bought, sold, rented, catalog free. Educa- 
tional Exchange, Summerville, Ga. 

MISCELLANEOUS 

"RADIOBUILDER" for Crystal, tube Experiment- 
ers. 3 issues 25c. Catalog. Laboratories, 578 -H, 
San Carlos, Calif. 
WANTED Sales Agent. Important nationally known 
manufacturer has developed lowest cost paging and 
alarm system now produced. Suitable for all me- 
dium sized factories, offices, hospitals, retail stores, 
restaurants, banks, etc. Our own salesmen cannot 
handle this product because they cover different 
trade. Exclusive agent appointments will be made 
at once, prefer man with small sales organizations 
now covering above mentioned outlets. Liberal 
commission and special discounts on samples. Write 
fullest qualifications to President, Chimes & Sig- www.americanradiohistory.com
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;TUBE New TV Products 
(Continued from page 134) 

phasing control, selective directivity 
without mechanical rotation, substan- 
tial r eduction or elimination of 
"ghosts" and nuisance interference, 
and high gain throughout the video 
band have been achieved with this 
new type of built -in antenna, accord- 
ing to the company. 

The chassis carries 26 tubes plus 4 
rectifier tubes. The sets use all -glass 
picture tubes. 

DU MONT'S 15 -INCH CONSOLE 
The new 15 -inch television console 

recently introduced by Allen B. Du 
Mont Laboratories, Inc., Passaic, New 

Jersey has been designated the "Wel- 
lington." 

This receiver provides a 132 square 
inch direct -view picture and has the 
new improved Du Mont high- perform- 
ance chassis. In addition to television 
reception, the new set provides both 
AM and FM radio coverage, and three - 
way record reproduction. 

The "Wellington" also includes such 
features as the Inputuner, a Local - 
Distant Switch, and the company's 
square station selector dials, for both 
AM and FM reception. The combina- 
tion is housed in a traditional Geor- 
gian cabinet of mahogany veneers. 
The set uses 29 tubes, plus 6 rectifiers, 
and the 15 -inch cathode -ray tube. 

"FAMILY THEATER SERIES" 
The Crosley Division of Avco Manu- 

facturing Corporation, Cincinnati, is 
presenting a new series of television 
receivers which incorporate an exclu- 
sive theater -type direct viewing 
screen. 

Designed to give observers the effect 
of actuálly being in the theater, the 
new receivers are housed in mahog- 
any console and table model cabinets 
with 121/2 and 16 -inch direct -view pic- 
ture tubes that are prominently 
mounted and shielded against conflict- 
ing reflections by a projecting stage 
formed by the top, sides, and bottom 
of the cabinets. 

Three models in the "Family Thea- 
ter Series" are currently available, 
including two consoles and one table 
model. zq 

February, 1950 

S ADVERTISED BRANDS TUBES! 
RCA -Kenrad -- Sylvania- Tung -Sol- National Union -G. E.- Philco- Hytron 

All new Pubes. 100% guaranteed. Individually boxed. 
TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE 
0A4ß . 5U4G $0..54 

A3 38 5X4G 

OIA 
$0 

.60 5V4G 85 
0Z4 .60 

96 

5W4 .96 

A5GT 
1 . 5Y3GT .45 

5Y4G .54 

A7GT ... 
1,72 5Z3 .65 

5Z4 .96 

65/25S .. 1. 6A4/LA ., 1.15 CSGT ... .80 6A6 .96 C6 
I.Ì5 6Á8GT .... .72 D5GP -, 1.40 6AB7 ..... 1.15 D7G 1.15 6AC5 .96 D8GP ... 1.40 

F4GP 
.... 1.40 6AC7 .96 

6 6AD7G 1.15 

F5G gg 6A E6 1.40 

G4 '96 6AF6G .... .96 
G6GT .96 6AG5 .96 
H4G 6AK5 1.25 
H5GT ... 

116 

,80 
66AALL57 

.80 

.96 
6AQ5 .72 

72 6AT6 .54 
.96 6AU6 .72 
96 6BA6 .65 

.96 6BE6 .65 
86B4G .96 

6 6B7 1.15 
.96 6B8G 1.15 
.96 6C4 .60 
gg 6C5 .60 

.72 
'96 6C8G 1.15 

6D8 1.1 5 
6E5 .80 
6F5GT ..... 60 

L4 ' 
LA4 
LA6 
LB4 

LC6 
LD5 
LG5 
LES 
L H4 
LN5 
N5GT .72 
P5GT .80 
Q5GT .96 

R5 .72 6F6 .72 
S4 .85 6F7 1.15 

T4 72 6G6G 1.96 
T5GT .... .96 6H6GT 

2A3 1.15 6J6GT 
.... 

2A4G 1.15 8.17 
2A5 .80 6K6GT ..- 
2A6 
2A7 
2B7 
2X2 
3A4 
3A8 1.75 6N7 
3Q4 .80 6P5GT 
3Q5GT .... .85 607 
364 ... .. .72 6R7 .. 

5T4 1.40 6S7 ....... 

.60 

.54 

.96 

.72 

.54 
.60 

6K8 .85 
.96 6L6 1.26 

1.15 6L6GA ..,. 1.15 
1.15 

.85 

.80 

.72 

.96 

.96 

. FRANKLIN-ELLIS 'Dep,WZA RChdoa9ph'Stleot 

SPECIAL 
"ALL AMERICAN" 
PACKAGE DEAL 
10 each of the following tubes 

I2SATGT- I2SKIGT 
12SQ7GT 

35Z5GT- 50L6GT 
50 Tubes 
for only........ 

$24 sis 
All Nationally Advertised Brands 

Package Cannot Be Split 

6S8GT ....50 85 
6SA7GT 60 

72 
1.15 

.72 

.72 
.72 
.80 
.60 
.60 
.85 
.80 
.60 
.65 
.65 
.96 

1.15 
1.15 
.72 
.65 
.65 

1.15 

6SG7 
6SD7GT 
6SF5 
6S F7 
6SG7 
6SH7 
6517 
6SK7GT 
6SL7GT 
6SN7GT 
6SQ7 
6SR7 . 
6557 
6577 
6SV7 
6T7G 
6U5 
6U6 
6U7 
6V6 
6V60T 

6V7G $0.96 
6W7G .96 
6X5GT .54 
6Y6G .85 
6Y7G 1.15 
6Z7G 1.40 
6ZY5G .80 
7A4 .72 
7A5 .72 
7A6 .72 
7A7 .72 

7B4 .72 
7B5 .72 

7B7 .72 

7C5 .72 
7G6 .72 
7C7 
7E6 .72 
7E7 .80 
7F7 .88 

7G7 
8 .9 

7H7 
7L7 .80 

..... .96 

TERMS: 25% with Order 
-Balance C.O.D.- F.O.B. 
Chicago. Prices Subject 
to Change Without Notice. 

Minimum Order $2.00. 

7N7 $0.80 31 $0.96 
707 .72 32 1.15 
7V7 .96 32L7GT ... 1.15 
7W7 .96 33 1.15 
7X7 34 1.15 

(WM). .96 35 .72 
7Y4 .72 35A5 .72 
7Z4 .72 35B5 .72 

122615 

1.40 35L6GT ... .66 
. .65 35W4 .45 

1.15 35Y4 . .65 
12A6 .96 35Z3 .65 
I2A7 1.15 SSZ4GT ... .54 
12A8 .72 35Z5GT 
I2AH7GT 1.15 36 .96 
12AT6 .... .60 37 .65 

12B E6 .... .65 39/44 .96 
12C8 1.15 41 .60 
12H6 .65 42 .60 
1215GT ... .54 43 .60 
1217GT . . .72 45 .60 
12K7GT ... .60 4523 .65 
12K8 . . .65 45Z5GT .65 
I2Q7GT ... .65 46 .96 
I25A7GT . .6S 47 .85 
12SC7 .... .80 48 1.40 

12SF5 .... .65 49 .96 
125F7 . .72 

56A5 
1.40 

12SG7 .... 72 5065 .72 125H7 .... .80 50L6GT .66 I2SJ7 .60 
I2SK7GT .60 566GT .65 12SL7GT .. .85 
12SN7GT .80 56 .65 12SQ7GT .. .60 

Ì2Z37 
.... 

.96 

57 .72 

78L7GT 1.4Ó 

Ì4A5 14Ó 7bA 
.6Ó 

Ì466 
..... 

,gp 76 .60 
77 .60 

14É'1 $ 8Ó .45 
14 H 7 .80 

82 
1.40 

I4J7 .96 

14Q7 
-98 
80 84 6Z4 .... 1.65 

14R7 ,80 85 .80 
14W7 .96 
19 .1.40 117L7GT .. 1.46 
24A .80 II7N7GT .. 1.40 
25L6GT .60 I 17P7 1.40 
25Z5 .54 117Z3 .65 
25Z6GT ... .60 I I7Z6GT .85 
26 .65 VR-90 ... .96 
27 .54 VR106 ... .96 
30 .72 VR-150 ... .96 

(aVI ro ,11IPII/s 5>S iSi4/OA1L 011111$ 

APS -13 
WARNING 

RADAR 

cis.^' u;,;,a.:L..arr:uy,; 

`:4j -Y-4 
O 

17 Tubes as follows: 9 -6AB5, 5 -6J6, 2 -21321, and 
VR -105. 410 to 420 Mc. and 30 Mc. IF. Good deal for $ 5 
conversion & citizen band. With instruction book. 
Originally over $100. 

The 

Sensational 
Buy of 

the Month 

BC -906 Absorption -Type 
FREQ. METER 

Freq. range 150 -225 Mc. 
Uses 0 -500 DC microam- 
meter for indicator. Comes 
in black crackle carrying 
case with handle. 121/2x 
81/2x61/2". Net 18 lbs. 
Complete with tubes. cali- 
bration chart and set of 
fresh bat- $14.95 
teries. Used. 

COLLINS 
AUTO -TUNE 

XMITTER 
2 -18 megs 100 W 
output. Uses 813 
final, 811's mod. 
With tubes and 
xtal. Excel. cond. 

ATC... $16930 
ART /13 195.00 

8012 
Oscillator up 
to 500 meg .30 
W output 6 3 
V filament. A 
fine citizen's 
band. PA. 
New. 

each 

$1.30 
4 for 

$3.95 

BC -1068 or BC -1161 RCVR 
150 -210 MC, input 115 VAC 60 cy. Inductance tuning 
for RF, ant., 'dector & OSC. Has tuning ind. with few 
conversions. Makes good 2 meter or FM 
receiver. With 14 Tubes. Used $22.50 

COMMAND RECEIVERS 
Tested Before Shpg. 
190 -550 KC. Used. Orig. 

$40. Now $9.95 

3 Now 
C. Used. Orig. 

$95 
3 -6 MC. New. Orig. $35. 

Now $6.50 
ARC -5 6 -9.1 MC. LN 7.95 
15 -3 Meg. Used. Excel- 

lent $14.95 
ARR -2. Used 9.95 

i' 

DEPT. 8. 6,2033 -37 W. VENICE BLVD. 
LOS ANGELES 6, CALIFORNIA 

ARB 
RECEIVER 

6 -Tube, 4 Band 
Super Het. Fre- 
quency Range. 
196 Kc to 9 Mc 
Covering Range. 
Broadcast. Boat 
and Amateur Frequencies. The Unit also has 
facilities for Loop Input, with Tubes. Dyna- 
motor. Used 

$23.95 Very clean condition .P a 7 

LAZY Q -5er 
FL -5. l000 cyc. Lazy Q -5er. 
Eliminate that QOM for only 

95c 
AN -29 Collapsible Antenna.$2.95 

1 -13 ft. New 

COMMAND XMITTERS 
BC -459. 7 -9.1 Mc. Excel!. Coed. $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 
T -20 ARC -5. New. Orig. $40. Now 6.95 
2.1 -3 MC. LN. Orig. $40. Now 9.95 

LEACH RELAY Type 1154 

Double pole 
single throw. 10 
A contact. 110 V 
60 eye. coil. 

each 
$1.25 

10 for $9.50 
$5.00 MINIMUM ORDER, PLEASE 

Send. 30% with order or lull price. Save C. O. D. 
charge. Shipments made via Railway Express unless 
other instructions given. Prices subject to change 
without notice. Merchandise subject to prior sale. 
Quantity Prices en Request. WRITE FOR CATALOG. 
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FEBRUARY 
_7950 

mmnams 
SPOT SURPLUS' PECIALS 
MODULATION TRANSFORMER 1 KW 
Thermador or SOLA. Sig. Corp. 2Z9639.28 
Pri. Imp. 6600 OHM, C.T. 500 MA. Sec., 4600 NEW! 
OHM 400 MA. Sec., 2300 OHM 800 MA. 

$1 WEIGHT 55 lbs U 

PE -103 -A DYNAMOTOR 
6 OR 12 VOLT. Input -Output 500 V. 160 MA., 

$11.95 w /all cables & filter box. LIKE NEW' I 

AMERTRAN TRANSFORMER 
5 VOLT, 190 Amp. Pri. 105 -125 V. 25 KV 
Ins. Sig. Corp. 2C6383A/13 

SELSYN MOTORS 110 V. 60 CYCLE 
Heavy brass jobs. Weight, 17% lbs. per pr. 
USED: $9.95 pair. NEW: $19.95 pr. 

COMPLETE KITS ALL NEW SPECIAL! 
100 INSULATED RESISTORS 
RMA color coded, j, %, %, 1, 2 watt. Con- $115 tains over 50 values. Complete Kit 

100 CARBON NON -INS. RESISTORS. 
RMA color coded. Well known makes, 34-2 $0.95 watts. Cont. over 25 values. Complete Kit 

50 RF CHOKE COILS 
All sizes for plate, grid, filament circuits. Includes pop- 
ular 2.5 MH chokes. For Trans., T.V. osc., etc. 
Complete Kit D 

50 MICA CONDENSERS 
Over 20 values, inc. silver mica types. 

$1,15 Complete Kit 

25 PRECISION WIRE WOUND RESISTORS 
Well known brands. Inc. over 20 values. 

$1.95 Complete Kit 

VOLUME CONTROL KIT 
15 types, inc. carbon and wire wound S.D. and shaft 
types, some w /switch. $ ,95 Complete Kit 

50 CERAMIC CONDENSERS 
Over 30 values. 
CODED t $1,95 

50 BY -PASS CONDENSERS 
Tubular, Bakelite molded, etc. Popular values. 
For all purposes. GUARANTEED $ .15 

20 ELECTROLYTIC CONDENSERS 
Tubular with leads, FP types, upright mount. ONLY 
All popular numbers. 
GUARANTEED 
Check this terrific buy! 

Prices F.O.B. Phila. -Check or M.O., no C.O.D.'S. 
Please incl. postage. Balance promptly refunded. 

THE ELECTRIC SPOT 
132 S. 11th St. PE 5-9146 Phila. 7, Pa. 

RADIO COURSES i- RADIO OPERATING CODE r............. RADIO SERVICING ELECTRONICS 
F.M. TELEVISION 

REFRIGERATION SERVICING 
Write for Catalog T.S. and Picture 

Brochure 

TRADE & TECH. 229 W. 66 5t., N. Y. 23 
SCHOOL ENdicott 2 -8117 

Combination 
FLASHLIGHT and 
SCREW -DRIVER ` I 
Handiest tool invented 

. in many years! - 
(aealer Inquiries t No more groping, no inacces- 
Invited) s /sible blind spots ... one tool lights 

up work area. Sturdy all- metal. driver. 
81/4' long. Everybody can afford one at the 

special introductory price of $1.25 postpaid. 
- COMMONWEALTH SALES COMPANY 

576 BROADWAY. DEPT. RN, NEW YORK 12, N. Y. 
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ERRATA 
In the article "Unity Returns to Ham Radio' 

appearing on page 55 of the December 1949 
issue, the figures on the results of the 50.0 mc. 
poll should show that the vote was 66% 
against the assignment of exclusive c.w. fre- 
quencies in the 50.0 -50.1 mc. portion of the 
band. 

There are several corrections which must 
be made in the article "A Horn -Type Trans- 
ducer of Minimum Dimensions" by R. Doby 
and G. Augspurger, Jr., appearing in the No- 
vember issue, according to the authors. 

On page 55, the dimensions of Fia. A -1 
should be 17" x 81/2" x 24" instead of 16" x 9" 
x 20 ". For Fig. E -5, change 231/2" to 24" and 
143/4" to 17" taken at midpoint. In Fig. J -9 
change 231/2" to 24 ". On Fig. G -8 change 12" 
to 13" and 37" to 39 ". On Fig. C -3 change 9" 
to 81/2" and 71/4" to 5" taken at a point 22" up 
from the base. For Fig. B -2 change 37" to 39 ", 
16" to 17" and 32" to 34 ". 

The location of the relief ports as well as 
their design is optional. Locating them on 
Fia. G -8 conceals them from the front of the 
unit. 

Fig. H -7 should not be laid out until the re- 
mainder of the cabinet is constructed and 
then its dimensions should be made by actual 
measurement from the individual transducer. 

Mr. George Augspurger, Jr., has kindly con- 
sented to answer readers' questions if they 
are addressed to him at 4618 North 6th Street, 
Phoenix, Arizona. 

"Always at the television set, he's such 
a baseball fan. Turn the volume up, 
dear, so we can find out what the 

score is!" 

February, 1950 

1950 PROGRESSIVE RADIO "EDU- KIT ".(147= 
ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY. 
YOU NEED NO ADDITIONAL PARTS. EXCELLENT FOR 
BACKGROUND IN TELEVISION. BUILD '15 RADIOS... . 

The PROGRESSIVE RADIO "EDU -KIT" will help you, if you want an EDU- 
CATIONAL AND INTERESTING HOBBY, or if you want to get into a WELL - 
PAYING BUSINESS, or if you want to INCREASE YOUR KNOWLEDGE 
OF RADIO. 

Absolutely no knowledge of radio is necessary. The PROGRESSIVE 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, 
offered at a mere fraction of its real value. You will be taught to build radios in a 
progressive manner. First, you will build a very simple 1 -tube receiver. The,next set 
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 CARE- 
FULLY PLANNED. YOU CANNOT MAKE A MISTAKE. 

Each of the 15 radios you will build operates on 110 -120 volts, AC or DC. These 
sets have been designed to teach you the PRINCIPLES OF RADIO. Therefore, you 
will build a variety of circuits. The PROGRESSIVE RADIO "EDU -KIT" is EX- 
CELLENT FOR LEARNING THE PRINCIPLES OF RECEIVER, TRANS- 
MITTER, AND AMPLIFIER DESIGN. It is used in many Radio 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. 

FREE 1950 

EXTRAS: 

Electrical and Radio Tester Electrical 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 "EDU -KIT" TODAY, OR SEND FOR 
FREE "KIT- KATALOG." POSTAGE PREPAID ON CASH ORDERS. 

COD ORDERS ACCEPTED IN U.S.A. 

PROGRESSIVE ELECTRONICS CO. 
497 UBron 

Ave, De 

t.YRN30 

n 

` 

3 THE 
E,.' 

How many times have you wished that you 

could get right in there ... To watch the 

punch, see the play or catch the goal ... 
NOW, you can have this thrill The amaz- 

ing Federal Electronic Magnifier brings 

you a razor sharp giant close -up of the cen- 

ter of your TV picture! 
MAIL THIS COUPON TOVAk/ 

ELECTRON AGE CO., Dept. R 

545 - 5th Avenue, N. Y. 17, N. Y. 
Gentlemen: Please rush me my Federal Elec 
Ironic Magnifier express prepaid. I enclose 
$24.95. 

MAGNIFIES ALL SIZE 
PICTURE TUBES TO GIANT 
CLOSE -UP. 
TWENTY -FIVE FOOT 
EXTENSION CORD. 
EASILY INSTALLED. 
NO LENSES USED. 
40 -PAGE INSTRUCTION 
BOOKLET FOR ALL TYPE 
TV RECEIVERS. 

NO LOSS -OF LINEARITY 
FOCUS OR BRILLIANCE. 
90 -DAY FACTORY 
WARRANTtY. 

Name 

Address 

City State 
20% deposit on all C.O.D. orders 

Without leaving your arm- 
chair you press the remote 
control button ano instantly 
the picture is electronically 
magnified! Press tie button 
again and the picture re- 
turns to normal. It's Television 
magic!! Mail the coupon at 
once for the most thrilling TV 
yet, ever saw. 
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"T A B" 
THAT'S A BUY 

HiPower Variable 
Antenna Network -I KW HF RF 
1.5 to 7 Mc's. Con- vertible Hiyreq's. 
Matches Most Anten- 
nas. Has R -F Meter, 
7000 Volt Condor and 
a Mint of Parts Worth 
Ten Times the Price. 

Cased 15x15x23 ". BRAND NEW. $7 
Dmgd Coil & Stand Off Y7l 

9 .70 8 

SNOOPERSCOPE 
INFRARED 

Image -Converter Tube 
Hi- Sensitivity simplified 
design 2" dia.. Willem - 
ite screen - Resolution 
up to 350 lines /in. 
Complete data & Tube. 

.90 "TAB" SPECIAL 7 2 for .90 
Write for quantity prices 

6 Volt CARTER "MAGMOTORS" 
UNSURPASSED BARGAIN! 
Perm Maggnnet. Extremely Hi- 
Eff. 51/4x33/4x21/z ". Low -Temp 
Rise. Tra.5vd.Ou 

Outpt: 
400V/ 

Inpt: S.SVdc. Oütpt: 400V /150 
Ma. 6500rpm. 4a/4 $8.98 

lbs. 
Receiving Magmotor 

Inpt: 6vdc. Outpt: 250V /150Má. $ 
4800rpm. 41/z lbs. 

9 .70 8 
BOTH UNITS ABOVE $12.49 

UHF ANTENNA 
12 " /30cm UHF Antenna AT5 /ARR1 
Convertible 

Insltd Silv P1 Cont w/water Term r 
pf gask flange & hardware for MOBILE 
mtg. BRAND NEW 39c 
4 for $1.00; PL259 for bove 29e 
ANT AN 1308 Spring Swiveled Whip 
33" 1g. SPECIAL . ..... 98c 
ANT AN131A, 11 ft. Campy. Spring 8 
Sections 98c 
MAST BASE MP22 $3.95 ,I,.,a MAST BASE MP48 $3.98 

W -a ANT M549to52, 121/2ít hip $1.69 
YYYeANT MS49to53, 16ft Whip $2.49 
W /extra MS53, 19ft....... $3.69 
ANT MS49to58 (2- 53's),261/zft Whip $5.98 m 

TELEVISION PWR 
SUPPLY XFORMER 
HiVolts for CR' Tube 7" 
to 20" & Plate Volts ALL 
Tubes & ALL Fil's Supply 
Compi w /data for 5000 to 
20000 Volts w /Quadrupler 
Ckt. WOGS: Full Wave 
Dlvrg 300VDC /275Ma. 
6.4V/10.3A. 5.4V/8A. 

2.5V/3A. Hypersil Core Oil-Im. 
.AU preg USN Spec by WECO.... .D / .70 

1800 VOLT,SCOPE POWER 
SUPPLY KIT 

Ideal CRT Xfmr 1800V Dblr Ckt; 115 
VAC pt; Outpt: 900V /35Ma. 2X2.5V/ 
2a eaSect 4KV ins SigC Spec. HermSld. 
Two2X2 tubes & ALL FLtr Parts & 
Data $5.98 

RCA Univ Output Xformer 
10W. to 10Kc. Matches ANY Line 
orSpkrs /VC's 3 to 4 or 15 
Ohms to ANY Load & Tube Im- 
ped Bet 50 & 10240 ohms. Over 
1000 combinations! Acts as EXC 
Band Pass Filtr or Freq Attn 
Unit for Dyn Mike. Cuts HI's or 
LOW's. Ideal Lazy Q -5 action 
CW or Phone. Get ONLY Signal 
You Want to Hear. 0lí $1. 
W /data .D J.7 

Dyn Mike & Xfmr Special! 
ISA Terrific Bargain! Combination high 
gain dyn mike xfmr(UTC /SuperElec) 
3wdg 600CT &4000ohms,tapped 250& 
150ohms. Fully shielded H'Sld plus 

excellent fidelity dyn mike. 
WhileTheyLast $1'49 

VARIABLE 
CONDENSERS 

A. 150mmf /3000V Gap 
HF MILLEN or 
CARDWELL ..$1.00 

B. DUAL 15mmf ea sec- tion 3000 Volt 
B. BUD Dual 75mmf ea 

GAP HF 
1000 $1.49 

C. JOHNSON 70H30 74 
mmf GAP $1.29 

D. 
GAP 
CARDWELL 

& LOCKNUT. 
ZT /12MMF 5000V 

E. CARDWELL TK- 300 -US 53 TO 312 
mf. Can be made into Split Stator. 

BRAND NEW .. ....$12.95 
F. HAMMARLUND MC75S SOmmf LIST 

$3.40; ea. 
MILLEN 150MMF /3000V Variable PLUS 

2 NON -INDUC 12 Ohm /40Watt Re- 

NÉWrs, 
Knob & CIipsP /O Phant$ 

Ì.ÓÓ 
Vernier Drive 10 to 369 

mf. for $2.00 ea. 79c; 
MIDGET 3 to 15M1VLF M4li e5 

for $2.00 
Phasing Condenser 90 Degree Quadrants, 

4 Taps 360 Degree Var Sinewave 
Gen .. . .. .. .... $2.39 

Meter 2RF Tank & Ch ke...69c; 20forl$1 00 

POWER PACK KITS 
250VDC /60Ma &Filter $ 2.98 
350VDC /125Ma &Filam's 4.49 
550VDC200Ma &Filam's 9.98 
1200VDC /300Ma&Filam's 21.95 
15000V'Dblr /35Ma &Filtr 39.95 
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UNCONDITIONALLY GUARANTEED 

B 
BOXES, CABINETS 

USN Spare Parts Box, 51/4" 
n' 

O 
NEW 4 "W S t $1.39 

Same, Hey Dty Cloth Cov- 
ered Pressed Board...69c 

ParMetal Type Cabinet for XMTR, RCVR, 
11" Hx 24 "Wx18 "D Rack Type Hinged Lid. 
Like NEW $5.98 

MOTOR- 115V /60CYC 
1/40 HP /1 or 3 ph /3450 RPM/ 
GE - Delco - Diehl W /Cndsr 
ContDty 5 /s" shaft $3.49 

GIBSON GIRL 
Like New SOS Xmitter, Crank, Dynamotor 
(28 & 300 Volts) With All Tubes. SPE- 
CIAL $4.98 
GIBSON GIRL COMPONENTS Signal Lamp 

d Antenna, 89e; Waterproof Haversack 
Bag, 98c; Balloon, 50" & Hyd Generator, 
$4.98; Parachute, 12 foot $1.98 

BUZZER TYPE 

Each Tube INDIVIDUALLY 

TESTED -BRAND NEW ! 

Standard RMA Guarantee 
Smaller Quantities, 39c Each 

LOTS OF 50 
May Be 

Ass't 

1 R5 6AG5 6BE6 6SN7GT 12AX7 
1S5 6AH6 6BF6 6T8 12BA7 
1T4 6AK5 6BG6G 6X4 12BE6 
1U4 6AL5 613J6 6X5 12C8 
1U5 6AQ5 6C4 7C4/1203A 12H6 
3A4 6AT6 6J6 12A6 12S8GT 
3Q4 6A R5 6P5GT 12AL5 125H7 
3S4 6AU6 6S8GT 12AT7 12SN7GT 
3V4 6AS5 65 D7GT 12AÚ6 12SR7GT 
5Y3GT 6BA6 6SH7 12AU7 19T8 

TUBES AT GIVE -AWAY PRICES! 
1B3GT...$.81 6BJ6 $ 59 12BD6...$.59 388A $ 49 1629 
1X2 98 6BQ6GT. .98 25BQ6GT1.08 HY615... .27 9002 
2C22/7193 18 6K6GT... .42 25W4GT. .79 826 42 9003 
2C26 25 6SK7GT. .45 455/VT52 .27 CK1005.. .18 9004 
2X2 37 6V6GT. .59 N R74... . .29 1619 28 9006 
6AV6 43 6W4GT. .72 211/VT4C .45 1625 37 
6BH6.... .52 6X4 54 316A 49 1626 35 

CIRCULAR 
Slide Rule 

Equiv 12 "Only 21 /s" Ra- 
dius. LAMINATED -Print 
Stays On! Mult. Div. Sqs, 
Cubes & Roots, Log & Dec 
Scales Data&Case. 

98c; 6 for $5.00 
PARALLEL RULES 
Precision Drafting Tool 
Mfr. BRUNING 6' wide. For Radiomen; Engi-__,, 
neers, Students- Unsur- 
passed f o r Quick Ckt 
Diagrams. SPECIAL, 39c 

SOUND POWERED 

Q 
Head and Chest Set 

Uns (passed Buy! Complete 
¡¡¡1111lO Navy Unit- Cushioned Head - 

i: Chest Box, Mike, Cable & 
/)j Plug. Adjustable Units, 

q $5.49, Used, cond. Each 
Pair $9.98. 

Each 
$7.98, 

NEW RCA UNITS. 
Each o Pair 

Sound 
. 

BRAND NEW "Automatic 
$8.98, 

Sound & pwr 
Carbon Mike. Each $8.98, Pair $16.98. 

MERCURY 
THERMO- 

REGULATOR 
DualCkt,105 °F & 32 °F. ExtremelySensitive& 
Accurate for Most Exacting Requ'ments- 
RESEARCH,FIRE PREV,FREEZE PT CON- 
TROL, or MAX -MIN TEMP Control. Brand 
New. Individ. Boxed w /data & ckt. List 
OVER $20. 
"TAB" SPECIAL 98c 

12 for $10.00 

PROFESSIONAL 
SHARPENING 

STONE 
PENSABLE for Lab or Workshop. 

Finest Silicon Carbide No. 124 Carbo- 
ndum Co. Unsurpassed for Precision 

Grinding of Crystals, Knives, F i n e 
Tools- 6 "x5 /s ". Like New. 25c A $2.00 VALUE -ONLY L 

Haydon Clock Motor & Switch 
Sync 6tolOvac /600y0 /24rpm. 

96c; 12/510.00. 

SYNC irpm /115v $2,49 
f,Ocyc apL 

roxi 

, Q G 

RF CHOKES 

E 

A. HAMMARLUND CH500 2.5 MH S 
Ohms. 500 ma 98c 

A. 20 MH /500ma /14.75 ohms DCA 8 
mf dist Cap mtg ft&41/4" mtg 

trs. ceramic co .. 98e 
B. SICKLES 85MH / 250ohms /ceramic 

form 70e 
C. NATIONAL R300 /lmh /300má /30 

ohms@ 280; 4/98c 
C. Two 

Resist 
5MH / 125má &. 2cdsr &45e 

D. 5MH /300ma, pi wound ...... .....29e 
E. MILLER21 /z &5mtr /2.5MH/.27 ohms/ 

25e; 5/98e 
F. N t'la1R152 /80 &160mtrs /4MH /600má/ 

10ohms 98c 
G. SICKLES HF 20MH /200ma75ohms 49c 
H. Hash Chokes for MercuryVap Rec 

250;5/980 
I. SICKLES 1 5MH /200ma. 

ea. 25e; 5 for 98e 
HAMMARLUND Type RFC 85 

/B'Csd ß9c 
HAMMARLUND Type RFC 250 MA /420 

ohms $1.39 

35B5 
35C5 
35W4 
5085 
SOCS 
53 
117Z3 
9001 

.5 26 
30 
35 
27 
18 

Min.Order $5 
R'Ezp. Only! 

SOCKETS FOR 
CRYSTAL HOLDERS 

A. 4- crystal holder 1/2"pins, 
for 3 /4 &%¿" spacing. 

10e; 12 /51.00 
a B. HiFreq Dual Xtal holder 

FT243 ...10e; 12/91.00 
C. HE Xtal Holder 1 /y" spacing 1 /s' pins. 

loe; 12/$1.00 
D. Johnson Mycalex 3 pin BENDIX & 

WE. Ea. 45c 

BUILD A BANTAM 

Complete 

1-WATT XMITTER 
with this bargain Foun- 
dation Unit. Free Instruc- 
tions. Takes 2 plug -in FT- 
243 Xtals, Coil, 140 
mmf Xtal Socket... 25e 

h Xtels & Coils 98c 

4 -Year FLASHER 
Indispensable forCer orBoat. 
NeonBulb Flashes Brilliantly 
in Dark. Four Yr Life. No 
Servicing. Including 96 $1. Battery. .D .7U 

FUSES -HOLDERS 
3AG: 1 /3, / , / A...50; 100 for $3.98 
3AG: 1,11/2,2,3,4,15,20 Amp. 

Ea. 3e; 100 for 2.49 
3AG: Slo -Blo: 10,20 Amp. 

Ea. 7c; 100 for 5.98 

4AG: 
BUSS10A A 

7c; 100 for 5.98 
4AG: 2,5,10,15 AmO, 

5e; 100 for 3.98 
4AG: Slo -Blo: 3,10,15,20 Am. 

9 for 7.98 
HOLDER 1075 Littelfuse.20c; 10 for 1.75 
HOLDER 4AG /HCM BUSS.30c; 10 for 2.50 

FREQ. METER, WAVE METER 
& CONTROL UNIT 

ßC1162 p/o RC150. 150 
ío210 Ma's. Ideal Conver- 
sion Citizen's Band Preci- 
sion Engineered- Tunable 
Cavity 19 tubes & 115V/ 
60cyc PwrSupply. New, 

ONLY 
tubes. Q1í1./15 

5 I G N A L GENERATOR 
I -198 Test Oscillator. 
Modulated & attenuated w/ 
1 -10 -100 -2000 Outpt & 
P w r 115VAC. National 
"N" Dial Calib '7 to 15 

Mc's. In Hvy Metal Shielded Case, Inel 3 
tubes, NEW $13.98 

CONTROL UNIT RM29A 
Complete. Self- contained 
Incl. Ringer Ckt. 3-Po- 
sition locking type se - 
lector provides 3 types 
of traffic: Monitor or 
Direct Radio Control or 

BRAND INEW... $9.49 as a 

Pair (two) ....2/14.98 

VIBRAPACKS 
6VDC in 425V/110ma 

Out $10.95 
PE 157 Pack & Bat Chgr & 

Spkr SCR 593.....$8.95 
12VDC Inpt 190V /85ma 

Outpt $3.49 
DYNAMOTORS 

2SVin /540VOut/250n5a LN $2.50 
28Vin /250VOut /60má .:. 2 for 1.98 
12 &24Vin/220V/100ma & 440V/ 
PE94A, Same Above NEW w /filtrs & 

5.95 
Start ... .... .. 9.95 

Inverter G-E 27V /35A /400cyclnput; 
115V /485KVA Output 14.95 

FOGHORN 
USN. New, Adìustable In- 
tense Low Pitch. .Ideal 
P.A. System, Photocell or 
Burglar Alarm, Boats, 
Cars, Buses, Trucks. Oper 6-24 acdc. 51/4" Diam.- 
11/a lbs. $1.49 SPECIAI. 

External Pwr Sup. Cord 
CD277 & Plug PL114. Fits 
Skt SO -4 RcvrBC312,314,342, 
344 BRAND NEW $1.49 

O' s ea s Pkgd 

IS ALIGNMENT 
TOOLS 

(Top) Ideal NO- LOSS crew- 
a 

ment Screw - 
arnurled In- 

-lated Shaft. Sure -Grip Knurled Kno9. 
ONLY 49e 
(Bottom) RELAY 

witch Bd Tool Slot takes 
Adjuster upo to 

WEC. 5293. 98e 

STORAGE BATTERIES 
36 Volt Miniature for Portables, Reims, 
Xmtrs, Models. WILLARD BR 18/ßB52/5 

5. 3 -11 /16x1- 7/16x29/32 ". 1c SPECIAL ß O 
2V /11AH Willard BB206U $1.89 
2V /27AH Willard BB54 1.89 
6V /6AH WillardNT6/BB214U 1.98 
BatAcíd (R'ExpOnly) 1 pt, 59c; 2 pts, .98 

HOOKUP WIRE SPECIALS!! 
1000ft HookupWire asstd rolls ONLY $2.49 
Plug &CordSets 6 ft UL apprvd.. 10 for 1.20 
Intercom &SpkrWireTwisted 500 ft... 3.49 
16ftSJExtCordHvyDty Male &FemPlugs .98 
Std Wire *10, 1000 ft. ANSpecs. 12.95 
Std Wire *18, 1000 ft. ANSpecs... 4.50 
RG -8U Coax, 100ft ............... 4.98 
CABLE Std H£V Rubber HvyDty 25 ft. .49 
"SJ" HvyDty 2 -cond Ft. 3c; 100 ft 2.49 

HEADSETS 
8000 ohms - HS -18,2 

Reims w /PL54 & CO- 
73A, Less Band..985 

600 ohms - HS-33,2 
Rcvrs /Band, Cush- 
ion, Plug $1.98 

250 ohms- HS -30,2 Rcvrs /Band & 
Card...79c; 2/$1.50 

Pocket Volt- Ohmmeter, 1Má 
Meter1000ohms /volt OHM- 
METER ZERO same both 
ranges 6 AC Volt Ranges 
0 -15 /30 /150 /300/1500/ 
3000Volts; 6DC Volt Ranges 
0 -7.5 / 15 / 757 150 7750 -/ 
1500 Volts; 4DC current 
0 -1 
ranges s Amps;S 

/2 Shm50 
ranges s 

500 ohms & 1 Meg; MOLD- 
ED CASE 31 /sx57/8x21 /4 " 
Etched Panel White Letters 
COMPLETE w /BATTERIES & 
Test $13.75 Leads.. . 

ern Tube Checker bancha. All 
Famous Min, etc. 

Case 
hart. Famous 

make RMASpecs. Oak Case $29.7J 5 
103/4x83/4x53/4" .DL.7 

N 

OIL CONDENSERS 
Lowest Prices Ever! 

2x5 mfd (10mfd) OIL MITE 
to W.E. spec KS8976, 400 
wvdc -65 to +65 °C. Gtd Usu- 

able 600 wvdc 2 for 98e 
2x0.1 fd /2000wV TO BE Mfr Common 
OFF Gnd $1.08; 2 for $2.00 
300 Wvdc 600 Wmdc 
1.2 mfd ..7 for $1 .05 fd30 for $1 
400 Wvde .5 mfd 8 for 1 
1 mfd..12 for $1 2x.05 mfd25 for 1 
2 mfd.. 5 for 1 2x.25 mfd 6 for 1 
4 mfd.. 3 for 1 3x.05 mfd15 for 1 
B mfd.. 2 for 1 3x.1 mfd 8 for 1 
2x1 mfd..12 for 1 3x.22 mfd12 for 1 
3x1 mfd.. 10 for 1 3x.1 mfd 8 for 1 
500 Wvde 1000 Vvde 
0.5 mfd.. 10 for $1 0.1 mfd..4 for $1 
1 mfd.. 8 for 1 0.25 mfd. .3 for 1 

SENSATIONAL AC /DC 2 -SPEED 
PHONO- AMPLIFIER COMBINATION! 
In Professional Carrying Case. Power- 
ful Governor Controlled, Gear Drive 
GREEN FLYER motor. weihted 
table for Records To 2 inches. TAdj. 
Speed Control 78 a n d 331/s RPM. 
PLUS Exceptional Fidelity Built -In 3- 
tube 2 to 4 Watt Amplfifier. Hvy Dty 
Spr. Volume & Tone Controls. Mike or 
Radio Jack. Used, Tested, Guaranteed. 
110V AC or DC. Easily a $50.00 Buy/ 
Grab Yours Now for $12.49 ONLY 

THAT'S \A T 
A 
BUY .. A B // THAT'S 

BUY 
DEPT. 2RN SIX CHURCH ST. NEW YORK 6, N.Y.. U.S.A.- CORNER CHURCH 

200BERTY 
STS. 

PRINTED IN U. S. A. 
RADIO & 

Shipments Gtd R'Exp Only. 

Write for Your FREE 
"TABOGRAM." 
$3 Min. Order. 
F.O.B. N.Y.C. 

Add. Shpg. Charges 
and 25% Deposit 

PHONE: WOrth 2 -7230 
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IF you service TV, you know this. Customers are quick to see imper- 
fections. Much slower to hear them. Therefore premium- quality 
Hytron receiving tubes for the tougher TV jobs. At no extra cost! 
You gain also: Through fewer expensive service call- backs. Better 
customer satisfaction and confidence. More profits. 

How does Hytron do it? By working closely with leading TV set 
manufacturers. By endless striving to better already superior per- 
formance. By improved design ... processing ... inspection .. 
testing. 

Try Hytron TV receiving tubes: 1X2, 6AG5, 6AL5, 6AU6, 6BG6G, 
6BQ6GT, 6J6, 6SN7GT, 12SN7GT, etc. You pay no more for Hytron. 
But see the difference yourself ... on the TV screen ... on your 
cash register. 

OLDEST MANUFACTURER SPECIALIZING IN RECEIVING TUBES 

MAIN OFFICE: SALEM. MASSACNUSETIS 

SOLDERING AID 

OUR APOLOGIES! We knew these 
Hytron shop tools would be popular . 

because they are designed "by servicemen, for service- 
men." But we didn't dream they would be so popular. Sorry, if you were one of the 

That you needed them so badly. First production runs unlucky ones who had to 
of both Soldering Aids and Tube Lifters melted away wait. Your ave Hytron jobber 

Sol- like snow in the red hot demand. New, more adequate should now have both 
Lift- production Bering Aids and Tube Lift - p facilities had to be rushed into action. ers in stock. If he hasn't, 

please drop us a line. 

15c net 

YOU 
NOW HAVE THEM 

ALSO AT YOUR HYTRON JOBBER'S .. 
TUBE TAPER 5e net i 

,ms 

9 -PIN MINIATURE STRAIGHTENER 55C net 

A HURON TOOL 

7 -PIN MINIATURE 
`STRAIGHTENER .. 55C net 

r -ás- 
AUTO RADIO TOOL 24C net 
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Heat is no 
Problem, 

uitea ryo.cc 6saet 
veal 

liSEEIGIIIIMMENIMIIIENEg 

MALLORY 
CAPACITORS 
Can Take It! 

Mallory FP Capacitors are built to withstand continuous high 
temperatures. Tests show they perform consistently during 
2000 hours of operation at a temperature of 185 °F. At lower 
temperatures, even longer ! 

Proof of this performance is found in the experience of one 
television manufacturer, who kept records of field failures 
for six months. Of 385,000 Mallory FP Capacitors in service 

only six failed ! Special design and meticulous production 
care make such records possible ... by eliminating the major 
source of internal corrosion. 

Mallory Capacitors have set new long -life standards for the 
industry, yet cost no more. You will find it pays to rely on 
the complete Mallory Capacitor line -paper - ceramics 
FP Electrolytics. 

See Your Distributor for Mallory Precision Quality Paars at R "gular Prices 

;.._ ,,. 

MALLOR 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS VIBRAPACK* POW ER SUPPLIES FILTERS 
*Reg. U.S. Pat. Off. 

APPROVED PRECISION PRODUCTS 
A;LL'OR.Y & CO Inc., IN,DI,ANAPOLIS ;6, INDIANA 
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