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THE QUALITY OF RCA TUBES IS UNQUESTIONED 

zia/4 todard,ft 
for TV, FM and AM 

THE QUALITY LEVEL of RCA minia- 
tures has been continually advanced 
in step with circuit progress. Improved 
design . . . more rigid control over 
manufacture and inspection ... and 
more exacting tests, including rigid 
re -test before shipment, are the reasons 
why RCA miniatures have unusually 
uniform characteristics, so important 
to tubes for television receivers in 
particular, and also for FM and AM 
receivers. Their dependability in criti- 

cal circuits cuts down costly service 
call- backs. 

And now ... this extra quality of 
RCA miniatures is "packed in so it 
can't be shaken out." A new type 
"snug -fit" carton protects tubes against 
damage by holding them securely in 
place during transit. 

RCA's engineering leadership adds 
value beyond price to the RCA tubes 
you sell. Your customers know about 
this advantage too. 

Always keep in touch with your RCA Tube Distributor 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON- N. J. 
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Americu Fast Growing Industry 
Offers YouAllThree 1-1 

1. EXTRA MONEY on* 
I TRAINED THESE 

MEN AT HOME 
OWNS SUCCESSFUL BUSINESS 
"Today I am considered an expert 
Radio -Television Technician. I have 
four employees working in my shop. 
Repair business has doubled." -PAUL 
MILLER, Toledo, Ohio. 

RADIO ENGINEER ABC NETWORK 
"4 years ago, I was a bookkeeper with 
a hand -to -mouth salary.- Now I am a 
Radio Engineer with key station of 
the ABC network. " - NORMAN H. 
WARD, Ridgefield Park, New Jersey. 

$5 TO $1f WEEK IN SPARE TIME 
"While learning, made $5 to $10 a 
week in spare time. Now have a spare 
time shop in my home and earn as 
high as $25 a week. "- LEANDER 
ARNOLD, Pontiac, Michigan. 

SERVICING BUSINESS PROFITABLE 
"For the past two years, I have been 
operating my own Servicing business. 
Net profit, $6,850. N.R.I. training 
made it possible. " - PHILIP G. 
BROGAN, Louisville, Kentucky. 

GETS FIRST JOB THROUGH N.R.I. 
"My first job, with KDLR, was ob- 
tained for me by your Graduate Serv- 
ice Dept. Am now Chief Engineer, 
Police Radio Station WQOX. " -T. 
S. NORTON, Hamilton, Ohio. 

SEES PROFIT IN RADIO- TELEVISION 
"I am operating my own Radio Sales 
and Service business. With FM and 
Television, we are looking forward to 
a very profitable future. " -ALBERT 
PATRICK, Tampa, Florida. 

SPARE TIME SERVICE PAYS WELL 
"Work only in spare time at Radio 
and average about $90 a month. Knew 
nothing about Radio before enrolling 
with N.R.I. "- SAMUEL T. DEWALD, 
St. Clair, Pennsylvania. 

IN SPARE TIME IN SPARE TIME 
As part of my servicing course, I send you SPECIAL 
BOOKLETS starting the day you enroll that show 
how you can make $5, $10 or more a week EXTRA 
fixing neighbors' Radios in spare time while learning. 
Tester you build with parts I send helps. 

2. GOOD PAY JOB 
Your next step is a good job installing and servicing 
Radio- Television sets, or becoming boss of your own 
Radio -Television Sales and Service Shop, or getting a 
good job in a Broadcasting Station. In 1945, there were 
943 Radio Stations. Today, about 2,700 are on the air! 
Result -thousands of qualified men stepped into good. 
jobs. Then add developments in FM, Two -Way Radio, 
Police, Aviation, Marine, Micro -wave Relay Radio. 
Think what this means! New jobs, more jobs, good 
pay for qualified men. 

3. BRIGHT FUTURE 
And think of the opportunities in Television. Only 19 
Stations were on the air in 1947. Today, more than 
fifty. And the experts say there will be over 1,000 
within three years. Manufacturers are producing over 
100,000 Television sets a month. Be a successful Radio - 
Television Operator or Technician ... get in line for 
success and a bright future in America's fastest-grow- 
ing industry! 

I Will Train You at Home 
You Practice Servicing or Communications 
with MANY KITS 
I've trained hundreds of men with no previous ex- 
perience to be successful TECHNICIANS. I will 
train you, too.. Or now you can enroll for my NEW 
practical course in Radio -Television Communica- 
tions. Train for your FCC operator's or techni- 
cian's license. You learn Radio- Television theory 
from clear, illustrated lessons in my tested home 
study courses. 
As part of both my Servicing and Communica- 
tions course, I send you MANY KITS of modern 
equipment that "bring to life" theory you learn.. 

Building circuits, conducting experiments with 
them, introducing and repairing defects, gives you 
valuable, practical experience. (Some of the equip- 
ment you get is shown below.) Everything I send 
is yours to keep. 

Mail Coupon for Books FREE 
Coupon entitles you to ACTUAL LESSON on 
Radio Servicing with many pictures and diagrams 
plus my 64 -page book, "HOW TO BE A SUCCESS 
IN RADIO -TELEVISION" ... both FREE. See 
what my graduates are doing and earning. Send 
coupon today. 'J. E. SMITH, President, Dept. OER, 
National Radio Institute, Pioneer. Home Study 
Radio School, Washington 9, D. C. 

You Build This MODERN RADIO 
As part of my Servicing course, I send_ you 

speaker, tubes, chassis, loop antenna, 
transformer, EVERYTHING you 
need to build this modern Radio. Use 
it to conduct many valuable tests and 
practice servicing. It's . 
yours to keep. 

You Build This TRANSMITTER 
As part of my New Communications course, 
I send parts to build this low -power broad- 
casting Transmitter that shows how to put a 
station "on the air." Perform procedures 
demanded of Broadcast Station operators, 
conduct many tests, experiments. - It's yours 
to keep, 

May, 1950 

VETERANS 
GET THIS TRAINING 

UNDER G. I. BILL. 

MAIL COUPON NOW. 

Good ror,8ofli -ORFF 
MR. J. E. SMITH, President, Dept. OER 
National Radio Institute, Washington 9, IP. C. 
Mail me Sample Lesson and 64 -page Book about How to Win 
Success in Radio -Television -both FREE. (No salesman 
will call. Please write plainly.) 

Name Age 

- Address 

City Zone State 
['Cheek if Veteran Approved Under, G. :L Bill c " 

arasa MMMMM ...... a_`... 

GETTING ACQUAINTED 
WITH 

RECEIVER 
SERVICING 

il0 12,e a 
SUCCess 

UWÓ1 

J 
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WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 
Add Technical Training to Your Practical Experience and Get Your "Ticket" in a FEW SHORT WEEKS 

It's EASY When You Use CIRE Simplified Training and Coaching AT HOME in SPARE TIME 

Thousands of new jobs are opening up -FM, Television, Mobile 
Communication Systems. These are only a few of the radio fields 
which require licensed radio technicians and operators. Get your 
license without delay. Let Cleveland Institute prepare you to pass 

Your FCC Ticket Is Always Recognized in ALL 
More than ever before an FCC Commercial Operator License is a 

sure passport to many of the better paying jobs in this New World 
of Electronics. Employers always give preference to the license 

CIRE Job -Finding Service Brings Amazing Offers of Jobs! 
"Have found and acecptd a position 
at. KWAD in Wadena, Minn. 
"7 and indebted to CARI: for I secured 
this position through the help of the 
CIRE Job Finding Service. 1 had six 
other offers from Stations receiving Illy 
employment application and CIIlE ref- 
erence. I and sincerely under obliga- 
tion to yell." 

Fred Kincaid, Wadena, Minn. 

FCC license examinations, and hold the jobs which a license en- 
titles you to, with CIRE streamlined, post -war methods of coaching 
and training. 

Radio Fields as Proof of Your Technical Ability 
holder, even though a license is not required for the job. Hold an 

FCC "ticket" and the job is yours! 

"I ans working at WRJM as trans- 
mitter engineer, and I received this 
position in response t0 one of the em- 
ployment applications sent me upon 
completion of my course and the re- 
ceiving of my Diploma. I received soy 
1st class Radiotelephone License on 
March 2, 1049. 
"I want to express my sincere appre- 
ciation to the stall of CIRE." 

George Hugo, New Haven, Conn. 

Look at the Job Opportunities You Will Have 
When You Get Your FCC Ticket! 

Forestry and conservation 
Ambulances and hospitals 
Gas and electric utilities 
Gas and oil pipe lines 
Private automobiles 

Bus and truck fleets 
Police and fire depts. 
Telephone companies 
Merchant marine 
Highway Patrol 

Street railways 

Taxicab fleets 

Railroads 
Airlines 

LOOK AT THESE AVERAGE PAY SCHEDULES 
FOR BROADCAST JOBS (Reported by FCC Nationwide Survey) 

Position Big Stations Little Stations 
Transmitter Engineer $4800 $3000 
Studio Engineer 5000 3650 
Chief Engineer .. 7700 4300 

Other jobs requiring FCC commercial licenses pay similar salaries. 

Ours is the Only Home Study Course of Coaching and 
Training Primarily Planned to Lead Directly to an 
FCC Commercial License. 

1 

1 

1 

1 

1 

Mail Coupon At Once 

GET ALL 3 FREE 

"Thanks fol' the Application for Em- 
ployment you recently prepared for me. 
I found satisfactory employment. I 
submitted 57 letters, enclosing the re- 
sume you supplied. I received 17 let- 
ters indicating my application was 
filed for future reference; 3 telephone 
calls, and one letter requesting per- 
sonal interviews. 
'As a result, I ani employed in a 
development engineering capacity." 

Kenneth Forsberg, Cambridge, Mass. 

"I have secured a position as combi- 
nation engineer -announcer at WIISC, 
Bennetsville, S. C. I mailed 140 of 
the Job -Finding applications and I 
started here January 29th. 1 wish to 
thank you again for your very good 
course and your help in getting me 
this job." 

Russell Caldwell, 
Bennetsville, S. C. 

Get this 
AMAZING NEW BOOKLET 

MONEY MANINE 
F C C LICENSE 

INFORMATION 

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

CLEVELAND INSTITUTE OF RADIO ELECTRONICS (Address to Desk No. to avoid delay) 
Desk RN -17, 4900 Euclid Bldg., Cleveland 3, Ohio 

I want to know how I can get my FCC ticket in a few short weeks 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 State 
Veterans check for enrollment information under G. I. Bill 

May, 1950 
d 

Tells of Thousands of 
Brand -New Better Paying 
Radio Jobs Now Open to 
FCC License Holders. 

2. Tells How We Guar- 
antee to Train and 

Coach You Until You 

Get Your FCC li- 
cense. 

Tells How Our Amazing 
3 Job- FINDING Service 

Helps You Get the Better 
Paying Radio Job Our 
Training Prepares You to 
Hold. 
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SENSATIONAL NEW 
ICO 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 mc. 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. Vernier 
tuning condenser. Comes complete with all tubes (including 
new, high -frequency miniature types): 6X5GT, 12AU7, two 
6C4's. Crystal not included. 10 "x8 "x6./4 ". 5 Mc. Crystals avail- 
able for above, each 83.95. 

Model 360. R adyTtoRus use 
FACTORY-WIRED 

39.95 Signal Generator 
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 mc. with fundamentals to 34 mc. Colpitts audio oscillator supplies pure 400 cycle sine wave voltage for modulation. Vernier tuning condenser. Use audio oscillator voltage to test distortion in audio equipment, bridge measure- 

ments, etc. 
FACTORY -WIRED AND TESTED $29.95 
Model 320. Ready to use 

NEW PUSH -PULL 
5" TV 

OSCILLOSCOPE 
Model 425 -K Kit 

ALL -NEW laboratory precision 
scope has Push -Pull deflection and .05 to .1 
volts per inch sensitivity. Wide range, flat from 
5 cps to 500 kc. with full gain setting, useful 
to 2 ?'2 mc. Wide- range, multi -vibrator, sweep 
circuit from 15 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,_ "x17 "x13" high. Complete 
with 3- 6SN7s, 2 -6J5s, 2 -5Y3s, and 5BP1 
CRT. 
FACTORY -BUILT OSCILLOSCOPE $69.95 Model 425. Fully wired and tested 

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 "x43/4". Comes complete with tubes and diode probe in kit form. 

FACTORY -WIRED AND TESTED $28.95 Model 145. Ready to operate 

HIGH PRECISION 
VACUUM TUBE 

VOLTMETER 
Model 221 -K 

Topa in workbench versatility -15 different 
ranges! AC and DC ranges: 0/5/10/100/500/ 
1000 volts. Electronic ohmmeter ranges from 
.2 ohms to 1000 mega in 5 steps. New feature, 
include Zero Center for TV discriminator align - 
ment. 26 Meg. DC input impedance. Accurate, 
41/2 meter cannot burn out. Double triode bal- 
anced bridge circuit assures guaranteed perform - 
mice. Sturdy portable steel base with etched 
rubproof panel. Will measure up to 30,000 V. 
and 200 MC. when used with our HVP -1 or 
P -75 probes. 110 -130 V. AC 50 -60 cycle. 
Size: 9 7/16"x6"x5". 

FACTORY -WIRED AND TESTED 
Model 221. Same, but completely $49.95 wired. calibrated, and tested.... 

Model 
DELUXE SIGNAL 

GENERATOR 
MODEL 315 

Completely wired, ready-to- 
use Signal Generator with 1 T, 
accuracy! A wonderful instru- 
ment with dozens of expensive 
features. Frequency range: 75 
kc to 150 mc. lias microcycle 
band -spread vernier tuning for 
FM, AM, and TV. Voltage eg- 
ulator. Write for $59.95 full details. Y 

Model S11 -K. A Must" f o r every serviceman! Small, handy Instrumt used a thousand times 
a day. Large 3^ meter, beauti- fully etched panel. A perfect kit 

c 
for beginners. Simple to assem- ble. hanges: DC-0/5/50/250/ 500/2500 volts. AC -0 /l0 /100/ 500/1000 volts. Output -0/10/ 
100 /500 /1000 v. DC Ma.-0/ 1/10. DC Amps. -0/1/10. Ohmmeter - 0/500/100,000 

Y 
ohms /0/1 meg. DB$1A 
meter -8 to +55 Db DD 1 .95 

ASSEMBLED -READY TO USE 
Model 511 - Completely wired, tested, and assembled at t h e factory. Rugged, built $17.95 for heavy duty .7 

VOLT -OHM 
MILLIAMMETER 

Complete Pocket Kit 

HVP-1 

HIGH VOLTAGE PROBE 
Complete top -quality Voltage Test Probe Measures 
up to :30,000 Volts. Special Helical -Wound Ce- 
ramic 11V Multiplier Resistor adaptable to most 
VTVM's and all 20,000 ohms per volt meters with 
1000 or 5000 volt scales. Lucite head, plywood 
bakelite handle, large flashguards for additional 
safety. Specify your instrument. Complete, ready 

use.. $6.95 ASK YOUR 
LOCAL JOBBER 
About EICO's new 
Tube Tester Kit Mod- 
el 625K -"The most 
'versatile' Tube Tester 
ever designed!" 

Write For New Catalog "R 
Prices Higher on West Coast 

Q 
4 

giO . . 
e ©o 

HIGH FREQUENCY RF PROBE 
ANN- 

Modal 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). 6t/2" long, 1 /2'r O.D., with 
wire, plugs, and all components. 
IN KIT FORM $3.75 
Model P76K same as above, but for oscillo- 
scopes; in kit form $3.75 
Models 075 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 hen as- 
sembled according to our simple In- structions! 
EXCLUSIVE LIFE -TIME REPAIR 
SERVICE: For nominal charge, we 

l strumcss, regardless 
eoofy' s 1n- 

ELECTRONIC INSTRUMENT CO., INC. 
276 New - ort Street, Brook) n 12, N. Y. 

EMS, 
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J OPTIONAL 

1 FEATURE 

Build and Keep 10, 12'/2 or 16 inch Picture Tube Quality 
TELEVISION RECEIVER as you prepare for Profitable Future 

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 1 0, 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 cFagrams simplifies your entire training. 

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 

Radio 

Receiver 

DeFOREST'S TRAINING, INC. 
Chicago 14, Illinois. 

A DeVry Institution 

May, 1950 

You Learn- By -Do- 
ing from D.T.I.'s 
HOME LABORA- 
TORY 

You Learn -by- Seeing 
from D.T.I.'s HOME 
MOVIES 

MAIL THIS COUPON TODAY! 

DeFOREST'S TRAINING, INC. 
2533 North Ashland Avenue, Dept. RN -G -5 

Chicago 14, Illinois. 
Without obligation, give me complete facts showing how I may 
make my start in Television- Radio -Electronics. 

Name Age 

Street Apt._ 

City Zone State 
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POWER- v 
PACKED 

FOR 

HEAVY 

DUTY 

SOLDERLITE 

STREAMLINED 

S- 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. 

-,76-4-Ne RECORD. 
B Y T H E E D I T O R 

RADIO- TELEVISION SHOPS NEED SHOWMANSHIP 

THE past few weeks have been spent 
by this editor on an extensive field 

trip in order to gather ideas from radio 
and television dealers and technicians 
and to discuss problems of sales and 
maintenance. We have had the oppor- 
tunity to "spot check" cities and towns, 
both large and small. 

Eleven states were included in order 
to make visits in both TV and non -TV 
areas. We wanted to find out what 
radio and television dealers were doing 
to increase sales, what promotion they 
used, what test equipment was doing 
to speed the repair of sets, and what 
we, as publishers, could do to help 
make their businesses more profitable. 

It didn't take many stops to discover 
that, in comparison to other merchan- 
disers, radio and television shops were 
far behind in the matter of display of 
sets and components and that the 
average service shop presented an un- 
sightly mess to its customers. 

The trend in automobile dealer serv- 
ice departments has been toward neat- 
ness, cleanliness, and "showmanship." 
It was only a short time back that such 
service to automobiles was rendered in 
space cluttered with old parts, with 
greasy floors, inadequate lighting, and 
without specialized equipment. 

Today the aggressive auto dealer 
takes great pride in the appearance 
and efficiency of his repair department. 
He knows, from experience, that cus- 
tomers- especially women -won't hes- 
itate to bring in their cars to a well - 
equipped shop where cleanliness, 
efficiency, and courtesy prevail. 

And so it is in the case of radio or 
television service shops. We techni- 
cians can learn much of specific value 
by observing methods and techniques 
employed successfully by other busi- 
nessmen that cater to the same public. 

We can, and economically, tidy up 
our service benches and rearrange our 
test equipment to be both workable 
and presentable. We can clean up the 
messy (and dangerous) wiring of the 
line supply on the bench. We can do a 
bit of painting and arrange our parts 
cartons to good display advantage. 
These things come under the heading 
of "showmanship." 

The wearing of a neat shop coat does 
much to impress the customers. They 
cost but little and can pay real divi- 
dends to the technician. 

Many of the dealers we visited actu- 
ally featured and pointed with pride 
to their service departments. These, in 
most instances, were situated at the 
front of the store by the window for all 
to see.. We were impressed by this 

method of "showmanship" and can 
readily see its advantages. 

In other establishments, however, 
the service bench was back in a dark 
corner and was cluttered with old 
chassis and dust laden cabinets from 
as far back as 1930. Visible to custom- 
ers, these shops certainly couldn't ex- 
pect to make a good impression with 
those who had occasion to bring their 
sets in for repair. 

It is particularly important that 
service technicians who own and use 
modern, up -to -date service equipment 
bring it out into the open and give 
their customers a true appreciation of 
the "professional" character of the 
work involved in servicing radio and 
television receivers. 

Good commercial test equipment 
represents a large investment on the 
part of the shop owner. Failure to 
exploit its "showmanship" value is 
simply missing a good and no- invest- 
ment possibility. 

Conversely, if the test equipment 
being used is of the type casually 
thrown together by the service tech- 
nician, cabinetless, or hopelessly out- 
dated, the shop owner would do well 
to bury this equipment on the service 
bench in some remote part of the 
store. This type of equipment lends no 
prestige and often might shake the 
customer's confidence in the service 
technician to whom he had planned 
to entrust his radio or video set. 

Don't misunderstand us -the amount 
of beautifully- matched test equipment 
on a service bench is no infallible cri- 
terion of the work capable of being 
performed in that particular repair 
shop, but often the customer is far 
more impressed with such a display 
of equipment than conditions warrant. 
It seems to be human nature to seek 
the external trappings of a successful 
business and then assume from the 
visual evidence that here indeed is an 
A -1 establishment. 

There are many service technicians 
who can perform miracles with a v.t. 
v.m. and those good little grey cells 
and more power to him! The point we 
are trying to make is that if you have 
invested large sums in modern test 
equipment don't relegate it to the 
bench located in the recesses of the 
shop but have it visible where it can 
do its bit in promoting "showman- 
ship." 

Yes -we radio and TV technicians 
can learn much by visiting other shops 
which use "showmanship" and use it to 
good advantage. Let's give it a try. 

O R. 
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T 

EVERYTHING 

COMPLETE 

Here's the only complete Buying Guide to everything 
in TV, Radio and Electronics- packed with the world's 
largest selections of quality equipment at lowest money- 
saving prices! See the latest in TV, AM and FM 
receivers; radio -phonos; new Sound Systems and P.A. 
equipment; high -fidelity custom sound components; 
recorders and accessories; full selections of newest Ama- 
teur receivers and station gear; test instruments; build- 
ers' kits; huge listings of parts, tubes, tools, books, 
diagrams -all in stock for immediate shipment. 

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 

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

remember -for TV -it's ALLIED First! 

WORLD'S LARGEST STOCKS 

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

QUICK, EXPERT SERVICE 

THE WORLD'S LARGEST RADIO SUPPLY HOUSE 

May, 1950 

Send for Radio's Leading Buying Guide 

ALLIED RADIO CORP. 

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

Send FREE 196 -page 1950 ALLIED Catalog. 

Name 

Address 

City Zone . State 
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2 -w AY SPEAKER 

COAXIAL For truly 

like reproduction 
For thrilling life- host of history 

For a 
pleasure 

history- 

making 

satisfying listening p 
higher perform 

features that mean hig hear 
making be sure to 

d convenience- wise 
new flexibility an know why 

x.510. You'll 
Jensen 

and see the best at any price! 
Lis it's distinguished 

group 

listeners tell includes 
o rat - 

Ronge Series range 
of sizes, 

Jensen Wide -Range 

*The Genuine -unit speakers 
-a c 

coaxial and sing 
152. / '! of new Ask for Data 

ings and Prices. 

M - 

JENSEN MANUFACTURING COMPANY DIVISION OF THE MUTER CCMPANY 
6617 South Laramie Avenue, Chicago 38, Illinois ln Canada: Copper Wire Products, Ltd., 351 Carlow, Toronto 
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Get 
Into I VISION, RADIO 

ELECTRONICS 

Master All Aliases 

YOU RECEIVE THIS 

PROFESSIONAL MULTITESTER 

YOU BUILD ALL THESE AND 
MANY OTHER UNITS WIT 

PARTS WE SEND YOUt 

} Signal Generato 

of Modern Lessons in TEL 
VISION, all a part of your 
course: you master all pha 

Ma,. 1950 

Get Complete Training. You Receive and Keep All Tubes, 

Equipment, Parts and Lessons. No Extra Charges. 

GOOD PAY 
and Unlimited Opportunities 

in JOBS LIKE THESE: 

Business of Your Own. Radio Manufac- 
turing, Sales, Service. Broadcasting. 
Telecasting. Television Manufacturing, 
Sales, Service. Laboratories : Installa- 
tion, Maintenance of Electronic Equip- 
ment, Electrolysis, Call Systems. Garages: 
Auto Radio Sales, Service. Sound Sys- 
tems and Telephone Companies; Oil Well 
and Drilling Companies; Engineering 
Firms. Theatre Sound Systems. Police 
Radio. 

And scores of other good jobs 
in many related fields 

YOU CONDUCT MANY 
EXPERIMENTS LIKE THESE! 

Checking action of condensers 
Experiments with AF and RF amplifiers 
Experiments with resonance 
Producing beat frequencies 
Calibrating oscillators 
Experiments with diode, grid -bias, grid - 

leak and infinite impedance detectors 
Practical experience in receiver trouble 

shooting 
Application of visual tester in checking 

parts and circuits 
Experiments with audio oscillators 
Advanced trouble- shooting ... and many, many others. 

Complete Training by Practical 
Resident Trade School, Est. 1905 
The same highly trained faculty, In- 
struction materials and methods used 
here in our large, modern resident 
school, are adapted to your training in 
your own home. Shop Method Home 
Training has been proved by hundreds 
of successful graduates. 

Both Resident and Home Study 
Courses Offered 

YOU 
LEARN BY 

DOING 
You receive 
special labora- 
tory experi- 
ment lessons 
to show you 
how to build 
with your own 
hands various 
experimental 
units such as 
those shown at 
left, and how 
to conduct 
many tests. 

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

Shop Method Home Training ... 
Earn While You Learn 

With our practical resident Shop 
Method Home Training, you study in 
your spare time. You receive Spare 
Time Work Lessons, which show you 
how to earn while you learn. Service 
neighbors' radios and TV receivers, ap- 
pliances, etc., for extra money and ex- 
perience. Many National students pay 
all or part of their training with spare 
time earnings! 

DON'T DELAY! The Radio- Television 
industry needs trained men NOW! 

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

34. t' 1riFil i 

APPROVED 
FOR 

VETERANS! 
Check coupon below 

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

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIF. EST. 190 

FIND OUT NOW ... MAIL COUPON TODAY 
National Schools, Dept. RN-5 Mail in envelope 
4000 South Figueroa Street or paste on 
Los Angeles 37, California , penny postal. 
Send me your FREE book "Your Future in Radio" and 
the sample lesson of your course. I understand no sales- 
man will call on me. 

AGE.. 

ADDRESS 

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

MIL 
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Convert O"12" 
Quickly, Profitably, Easily with 

uoYat 
111«" ,ORE0 

dual-purpose 
TV offers 

,nrorid'sfirst picture--$199.50 ,ct're u $ 99.50 list 

3 n. M coNyERSioNMOO' 

makes 
possible hug 

picture for trade-in buyers 

This 21/2" 3h1P4 is small- 

est .Prolection 
tube on 

market, is lowest 
in cost 

1$19.50 retain, Produces 

largest home Picture 
l3'x4' I. 

NORTH AMERICAN 
PHILIPS 

COMPANY, INC. 

North American Philips has really 
BIG PROFIT NEWS for you -and 
BIGGER, BETTER PROTELGRAM 

TV pictures for your customers, 
up to 3' x 4' in the sensational 

NORELCO DUO -VUE now making 
its world premiere at $199.50 - 

more television picture for less 
money than 'ever before offered! 

What is there in it for you? PROFITS 
from PROTELGRAM'S Four -Way Plan 
Described on the right. 
Philips makes it easy and profitable 
for you to- 
1. Sell PROTELGRAM to set builders in- 
terested in bigger pictures - 131/2" 
x 18 ". 

PROTE LG RAM 

2. Sell PROTELGRAM for cus- 
tom- built, large- screen in- 
stallation, up to 3' x 4' for 
homes, clubs, bars, hotels, etc. 

3. Sell NORELCO DUO -VUE, television's 
newest, finest and biggest picture used 
with the customer's direct -view table 
set to produce 3' x 4' pictures on a 
home -movie screen. A flip of a switch 
selects either picture, and you can con- 
nect Duo -vuE to almost any table - 
model receiver in less than an hour. 
4. Sell PROTELGRAM in a conversion 
cabinet to customers wanting to con- 
vert their 10 or 121/2" direct -view re- 
ceivers to a picture larger than a 20" 
tube gives. And you can make the con- 
version in less than one hour following 
the simple, straightforward instruc- 
tions provided. 
Right NOW is the time to make extra 
profits with PROTELGRAM. Read every 
word of this ad. Then get in touch 
with your distributor or send the cou- 
pon now for all the facts. 

*Prices slightly higher west of Rockies. Connection charges extra. 

NORTH AMERICAN PHILIPS COMPANY, INC. 
100 E. 42nd Street, New York 17, N. Y. 

12 RADIO ilk TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


G"Sets to BIG PICTURE TV 

May, 1950 

PROTELGRAM UNIT 
Projection box measures 
only 81 /2 "x 9 "x 13 ", contains 
optical system and align- 
ment assembly, is designed 
for quick easy service and 
adjustment. The 21/2" 3NP -4 

projection tube is long -lived, 
extremely low in cost. Com- 
pact 25KV high- voltage unit 
is only 81/2" x 41/," x 7 

AUXILIARY CHASSIS 
New auxiliary chassis fills 
additional electrical require- 
ments essential to adaption 
of TV chassis to PROTEL- 
GRAM; makes change -over 
quick and easy. Measures 
only 8" x 12" x 4". 

CONVERSION CABINET 

Console cabinet measuring 
22" x 273/4" x 461A pro- 
vides space for installation 
of customer's 630 Type TV 
chassis, comes equipped with 
complete PROTELGRAM sys- 
tem, auxiliary chassis, cabi- 
net mirror and viewing 
screen. 

LL1 

FOUR -WAY Profit Plan 
Sell PROTELGRAM to the 
man who builds his own! 

Thousands of TV kits have been sold to the man 
who likes to build his own equipment. These 

handymen are ripe for PROTELGRAM, because 
they can combine it with a TV chassis, get life - 
size TV at a reasonable cost. 

Sell PROTELGRAM 
to custom set buyers 

Clients who want built -in installations in walls 
or cabinets are perfect prospects for PROTEL- 

GRAM. Huge picture size, plus compactness and 
flexibility, makes it the answer for this type of 
user. 

Sell PROTELGRAM 
to trade -in tustomers 

PROTELGRAM sells itself to customers who want 
bigger pictures, but are reluctant to take a 

trade -in loss. You can now use their present TV 

chassis, connect it with PROTELGRAM in a 

cabinet such as shown at (3) left. They get a 
234 square -inch picture, 131" x 18". 

Sell NORELCO DUO -VUE 
for largest home -TV pictures 

Only with NORELCO DUO -VUE can you offer 
both direct -view and 3' x 4' movie -size TV . . . 

and at a reasonable price. This is the newest 
thing in television for your customers who want 
the best. Lots of sales opportunities in bars, 
clubs, institutions and hospitals, too. 

CONTACT YOUR DISTRIBUTOR OR SEND COUPON TODAY 

NORELCO DUO -VUE 
Beautiful cabinet contains 
PROTELGRAM unit. Only 
231/2" high. 20" x 26" top 
holds most any 10" or larger 
direct -view table model. Con- 
cealed ball- bearing casters 
make it easy to pull out 
from wall for 3' x 4' view- 
ing on external screen. 
Offers customers choice of 
two picture sizes for small 
and large group viewing. 

: 

: 

NORTH AMERICAN PHILIPS COMPANY, INC. 
Dept. PG -4, 100 East 42nd Street, New York 17, N. Y. 

Gentlemen: Please send full information as checked 

PROTELGRAM SYSTEM 

PROTELGRAM SYSTEM 
with auxiliary chassis 

NORELCO DUO -VUE unit 
PROTELGRAM SYSTEM 

for conversion console 

NAME POSITION 

FIRM NAME 

ADDRESS 

CITY STATE 

Check here for Dealer Information on 

Norelco Electric Shaver Lady Norelco Electric Razor 
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CHANNEL MASTER'S l 

soeft. STRENGTH RIGIDITY SENSITIVITY 
NEW 

4*.- TYPE . SAWTOOTH ', NEST 

AND 
BACKING 
PLATE 

SUPERSEDES 
THE BM 312 
FAN FLECTOR 
SERIES 

BM 313X2 STACKED SUPER -FAN 
LIST 26.25 

BM 313X4 DOUBLE STACKED SUPER -FAN 
LIST 57.10 

HOWLPROOF 
BREAKPROOF 

The Super -Fan series are the 

most sensitive broad band antennas, 
stack for stack, commercially available. 
Their 150 ohm impedance permits efficient 
low loss tie-in to all standard transmission lines. 

Safety engineered with solid aluminum inserts, and 
howl proof sealed ends, these antennas withstand ice 

loads and high winds silently and without breakage. 
1 1 \ 

These models also feature Swing- Lock -Action, the patented preassembled feature of all 
Channel Master antennas. Just swing out elements and lock them in place - as easy as that. 

LOWER PRICES 

SMALLER BOX 

SUPERIOR 
PREASSEMBLY 

A TELEVISION SET IS NO BETTER THAN ITS ANTENNA 

THERE IS NO BETTER ANTENNA THAN THE SUPER -FAN 

./144( (set.srE T"..4rúeaQ, fyritapsea, 

G A I N O F THE SUPER-FAN SERIES 

HORIZONTAL POLAR DIAGRAMS 

F I R S T I N P R E A S S E M B L E D 
.4111111111111111.. 

E L L E N V I L L E, N. Y. 

14 

12 111---i--- -- - 
° , MOM 
i 6 m- 

5 E-- 
$ 3 

ME 
= 

2 IN-- 
° MEM 
CHANNEL2 3 4 5 6 .7 8 9 10 .11 12 13 

50 60 70 80 90 180 190 200 210 

FREQUENCY MCS. 

.--111,... 
Min 

8M 313 - 8M 313X2 
BM 313X4 

GAIN CURVES 

CNANNEL 3 3 4 5 6 1 B 9 10 11 12 13 

313 3.1 3.7' 3.0 30 4.0 5.5 5.0 5.6 5.7 6.5 6.0 4.7 

31302 4B 50 6.1 57 6.8 9.0 9.7 93 9.4 F.1 9.810.0 

313X4 9 n 0.3 90 7.5 8.5 110 11A 106 10.8 10.3 11.3 11.9 

GAIN IN DB. ABOVE TUNED DIPOLE 

ANTENNAS 
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it to Sylvania 1" 

SYLVANIA ANNOUNCES... 
ance. 

"Another 
Sylvania 

adv. 

Two Outstanding New 
"That's great news f or TV Service men!" 

V Test Instruments! 

Sylvania's early pioneering in 
radio testing devices naturally 
places this company in a posi- 

tion to step ahead in the field of 

television testing equipment. 

So again Sylvania comes 
through! This time for service 
dealers everywhere, with a 

splendid new line of TV Test 

Equipment. Here are the first 

two instruments in this line. A 

new TV Marker Generator will 
be announced soon. Mail cou- 

pon for prices and latest speci- 

fication sheets, 

v 
RADIO TUBES; TELEVISION 

PICTURE TUBES ; ELECTRON- 

IC PRODUCTS; ELECTRONIC 

TEST EQUIPMENT; FLUO- 

RESCENT LAMPS, FIXTURES, 

SIGN TUBING, WIRING DE- 

VICES; LIGHT BULBS; PHO- 

TOLAMPS; TELEVISION SETS 

May, 11950 

Sylvania TV Oscilloscope 
Here's an entirely new high gain, wide band 
oscilloscope especially designed for television. 
Accurately displays any TV pulse, wave -shape 
or signal on a large 7 -inch screen. Has excellent 
tilt, rise -time, and overshoot characteristics.Fea- 
tures include: 3 -position frequency-compen- 
sated attenuator; vernier gain control; low 
internal hum level. Mail coupon for full details. 

Type 400 

Sylvania TV Sweep Signal Generator 
This compact instrument is equipped with elec. 
tronically controlled sweep circuits to eliminate 
the complexities inherent in mechanical type 
sweeps. 

The smooth attenuator gives continuous control 
of the output from 300 microvolts to the maximum 
of .1 volt. Voltage -regulated power supply insures 
good frequency stability. Double shielded to pre- 
vent unwanted signal leakage. - 

SYLVANIA 
ELECTRIC 

Type 500 

Sylvania Electric Products Inc. 
Advertising Dept. R -1205 
Emporium, Pa. 
Please send me full details about Sylvania's new TV 
Test Equipment. 

Name 

Street 

City Zone -State 
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WIST- 
LOK" ' 

cleAv 

SPRAGUE 

TV 
dry electrolytic 

is processed 

FOR 

F85 ° C.) 

OAERA T/ON! 

Sprague leads again with 
the largest, most complete 
Iine of replacement elec- 
trolytic capacitors for tele- 
vision receivers. Each type 
is engineered especially for 
tough video applications 
and will stand up under the 
high temperatures, high 
ripple currents and high 
voltage surges encountered 
in TV equipment. Every 
Sprague TV capacitor rated 
at 450 d -c working voltage 
or less has been processed for 
185 °F. (85 °C.) operation. 
Send postcard for special 
TV Bulletin. 

SPRAGUE PRODUCTS CO. 
51 Marshall Street 

NORTH ADAMS MASS. 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 

TV COLOR activity zoomed on famed 
Constitution Avenue, in the electronic 
labs of the Commission at Laurel, 
Maryland, and in the labs at Prince- 
ton, New Jersey, Madison Avenue, 
New York City, and San Francisco, 
California, as the furiously -paced re- 
newed hearing and test sessions began 
in the nation's capital in the early 
days of spring. 

The second comparative -test session 
roared in as the curtain raiser for the 
three -colored event, with both the au- 
dience and performers, throbbing with 
first -night jitters. With a room about 
twenty -five by thirty feet as the the- 
ater, twenty -one receivers as the 
equipment, and about 125 persons 
looking, listening, and adjusting, the 
scene was quite a hectic one. There 
were miles of overhead cables, crowded 
folding chairs and swaying viewing 
heads to add to the confusion and 
audio bursts from different programs 
which caused many a flushed face. 
Reaction to the tests ran from very 
good to completely inconclusive. From 
the data that was collected, it did ap- 
pear, however, as if the technical 
group was able to gather information 
that would be very helpful in evaluat- 
ing the systems demonstrated. 

Receivers in the room and also in- 
stalled in a balcony, included ten -inch, 
twelve -inch, sixteen -inch and fifteen - 
by- twenty and eleven -by- fourteen inch 
projection models, all of which were 
operated simultaneously from antenna 
setups installed by the color propo- 
nents. Signals came from WNBW, 
operating on Channel 4, for the RCA 
sets; from WOIC, telecasting on Chan- 
nel 9, for the CBS receivers; and from 
WMAL, using Channel 7, for the CTI 
models. Program material included 
wedge test patterns, moving horizon- 
tally and vertically to simulate cam- 
era movements, rotating paddles of 
various colors moving at varying 
speeds, keyboard color and black and 
white patterns, and fixed and live 
copy. In the fixed setups were cereal 
boxes, toweling, canned good contain- 
ers, while the live portions featured 
dancers, models, and singers attired 
in bright costumes. 

Laboratory signals were also aired 
to enable the specialists to study such 
problems as fringing, interference, and 
ghost reception. 

That the test period was a momen- 
tous one became strikingly obvious 
when the audience was surveyed. For 
among those in the lab room were 
David Sarnoff, Dr. C. B. Jolliffe and 
D. F. Schmit of RCA; Dr. Frank 
Stanton and Dr. Peter C. Goldmark of 
CBS; Dr. Allen B. Du Mont and Dr. 
Thomas T. Goldsmith, Jr., of Du Mont 
Labs; Kenneth Norton of the Bureau 
of Standards; Raymond C. Cosgrove, 
RMA prexy, and Jack Poppele, prexy 
of TBA. Canada was also represented 
with C. W. Browne and W. A. Caton, 
controller of radio and chief inspector 
of radio, respectively, of the Depart- 
ment of Transport, as well as W. B. 
Smith, engineer in charge of the de- 
partment's broadcast division and W. 
Hayes of the Canadian Broadcasting 
Company. 

During informal interviews, it was 
learned that some of the FCC repre- 
sentatives were quite impressed with 
the demonstrations. Madame Com- 
missioner Frieda Hennock indicated 
that she felt that the RCA system had 
displayed significant improvement over 
the setup shown during the first series 
of comparisons. 

AN OFFICIAL VERSION of what 
the Commission, as a whole perhaps, 
thought of the tests appeared in quite 
a frank talk by FCC Headman Wayne 
Coy, at a conference at the University 
of Oklahoma. Commenting on the 
CBS system, for instance, Coy said: 
"The system proposed by CBS has 
been in development longer than any 
of the other two systems and has 
progressed farther than any of the 
other two systems. The system has 
worked well and produces pleasing 
color pictures of good quality and good 
color fidelity. At the present stage 
of development the system must nec- 
essarily use a mechanical rotating fil- 
ter as the means of producing color. 
Since the mechanical filter must be 
more than twice the size of the tube, 
it is obvious that direct view tubes 
under this system. as a practical mat- 
ter, can be no larger than ten to 
twelve inches . . . the larger sixteen 
to twenty -inch tubes cannot be used 
with the color wheel.... In addition, 
the CBS system involves a change of 
transmission standards in two impor- 
tant respects. First, the number of 
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PAT APPLIED FOR 

SELENIUM RECTIFIERS 
With All The Features You Have Been Asking For: 

4 
RECTIFIER MODEL 300 ABOVE (Double Size) 

15 OTHER MODELS AVAILABLE 

J 9 GtQA SELENIUM RECTIFIERS 

May, 1950 

UNIVERSAL LOCATING PIN 
Can be rotated in 90° steps on either side 

a 

of the rectifier. 

2 COLOR CODED 
For instantaneous identification of recti- 
fier polarity. -3 CENTER COOLING 
Cooled to the "core" by revolutionary 
spacers. -_4 SPRING LOADED 
Each spacer acts as an individual spring to 
guarantee constant assembly pressure under 
all operating conditions. 

5 NOTCHED LUGS 
For ease of wiring. Hot tin dipped for ease 
of soldering. 

6 HIGHER LEAKAGE RESISTANCE 
Protective end plates of XXP Bakelite insure 
highest possible resistance to ground under 
all operating conditions. 

7 MODEL NUMBERS 
Easily recognized- indicate current rating 
of rectifiers in milliamperes. 

Give: Longer Life 
Lower Temperature 
Ease of Installation 

For Further Information or Engineering Service, Write Dept. RN, 

-a 
RECTIFIER DIVISION 

`Aa , I I W I INC. 415 North College Avenue, Bloomington, Indiana 

PACKAGED 
FOR DISTRIBUTORS 
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All SERIES 
CONNECTORS FO 

..»F 

AUD!® {IRCUITS 

UA -3 -32 Receptacle UA -3 -11 Plug 

UA -3 -31 Receptacle 

UA -3 -13 Receptacle 

UA-3-42 

UA -3 -12 Plug 

UA -3 -14 Receptacle 

Receptacle 

First in the Field with the Latest 
and the Best! 

This achievement of Cannon Electric ap- 
plies to this new series of audio connec- 
tors for the radio industry as well as to 
other developments such as steelfirewall 
connectors and guided missile plugs, etc. 

The UA Series has all of the superior 
features of the Type P and XL Series and 
in addition the following: (1) Gold plated 
contacts for long life; (2) double- protec- 
tion rubber relief collar and bushing; (3) 
stronger and better latchlock; (4) flat -top 
polarization for finger -touch action; (5) 
steel plug shell and steel insert barrel. 

Three 15 -amp. contacts; 1500 volts min. 
flashover; y" cable entry. 

Sold through Cannon Electric Fran- 
chised Jobbers. Ask for. UA -1 Bulletin. 
Address Cannon Electric Development Company, 
Division of Cannon Manufacturing Corporation, 
3209 Humboldt Street, Los Angeles 31, California. 
Canadian offices and plant: Toronto, Ontario. 
World Export: Frezar & Hansen, San Francisco. 
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lines is reduced from 525 to 405. Sec- 
ondly, the number of fields is changed 
from the 60 of black and white tele- 
vision, to 144 for color. CBS urges 
that the additional intelligence which 
results from color more than compen- 
sates for the loss in geometric resolu- 
tion which results. However, when a 
station is broadcasting color programs, 
in accordance with CBS standards, an 
ordinary black and white receiver will 
not be able to receive the program in 
black and white, unless either a manu- 
al or automatic adapter is incorpo- 
rated into the black and white sets. 
But that is not color television." 

Then the FCC spokesman went on 
to describe the RCA system, which he 
recalled was very unsatisfactory in 
the early demonstrations, but dis- 
played improvement as the recent 
tests revealed. 

"However," he added, "at the pres- 
ent time, the system relies on three 
tubes to produce the color image. This 
is costly and a cumbersome procedure, 
and involves fundamental problems of 
registration. If the system works out, 
present black and white receivers will 
be able to receive color broadcasts in 
black and white, with no change in the 
receiver." 

"But," he emphasized, "that is not 
color television either. . Getting 
black and white reception on present 
receivers from color broadcasts deals 
only with an economic aspect of the 
problem; namely, obsolescence of pres- 
ent -day receivers or lack of obsoles- 
cence or the cost of preventing such 
obsolescence as occurs when television 
programs, which one wants to see, are 
broadcast in color. . . . One additional 
fact about the RCA system is that at 
the present time a color signal will 
not pass through the coax presently 
available. The cable width used at 
present is about 2.7 megacycles and 
the RCA system requires about 4 meg- 
acycles. An RCA signal passing 
through the 2.7 megacycle coax 
emerges as a black and white signal." 

In commenting on the third system, 
the CTI, the Commissioner noted that 
during two attempts demonstrations 
before the Commission were not suc- 
cessful and that a third was in pros- 
pect. 

Reviewing the advantages of the six 
megacycle systems, unveiled during 
the hearings and recent comparison 
tests, Coy said that . . . "Certainly a 
system that would allow black and 
white reception on present -day receiv- 
ers would be most desirable.... At 
the present time we do not have such 
a fully developed system. On the other 
hand, we do have a workable color 
system with good picture quality, but 
it is handicapped by limitations on 
tube size and the fact that it cannot 
be received by present black and white 
receivers without a change." 

The answers to these puzzling prob- 
lems involve many factors, Coy em- 
phasized. He pointed out that the 
Commission must decide whether it's 
wise to choose an undeveloped system 
because its color transmission can be 

received in black and white on exist- 
ing receivers, or choose a workable 
system whose color transmissions can- 
not be received on existing receivers 
in black and white, or permit all of 
the systems to have more time for 
experimentation and development. 

Then Coy added: "If more time 
were to be allowed for experimenta- 
tion and development of all color sys- 
tems, could the freeze be lifted and 
permit black and white television to 
go ahead ? Or should the freeze be 
kept on until it is possible to write 
engineering standards for color tele- 
vision ?" 

The FCC chairman then posed sev- 
eral more key questions. He asked : 

"If there were to be time for further 
experimental and developmental work, 
is there any action, which, taken now, 
would protect the public presently 
buying television receivers in a man- 
ner which would reduce the obsoles- 
cence factor, in the event the Commis- 
sion decision favored a color system 
incompatible with present black and 
white standards ? . . . Given the as- 
sumptions I have just stated, could it 
be expected that the industry would 
immediately build manual or automa- 
tic adapters in all receivers ? Would 
the relative small cost for such an ad- 
dition to a set be worth it, in terms of 
giving the widest possible latitude for 
decision, after further experimenta- 
tion extending perhaps a year or 
more ? . . . Or must we write multiple 
standards and let the public decide in 
the market place which is the better 
system ? And is there any way to as- 
sure the future use of all color sets if 
such a proposal is followed ?" 

The Commissioner then placed these 
questions before the audience : "Is it 
a proposal (the multiple -standard pro- 
posal) in which the public will willing- 
ly accept the risks and costs involved? 
Or must we reject all of the systems 
and say that we will proceed imme- 
diately with black and white television 
in both bands and let colör wait until 
another generation or two, and in an- 
other, and now unexplored, portion of 
the spectrum ?" 

"These are the very difficult ques- 
tions which the Commission has to 
face and resolve before it can decide 
the color television issue," Coy de- 
clared. "And," he added, "I am not 
prepared to answer these questions 
now." 

Commenting on queries as to the 
hearing's end, in which everyone is so 
interested, Coy said: "I make no pre- 
diction when the hearings will end, or 
when a decision will be made. I wish 
the decision could be made tomorrow, 
but it won't be." 

He said that he hoped, but would 
not predict, that the Commission 
would be able to resume the process- 
ing of applications before the year is 
out. 

CTI, the wallflower contestant in the 
color race, came to life a few weeks 
after the official tests, with its own 

(Continued on page 112) 
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CUSTOM SOUND INSTALLATION 
By ARTHUR SHAPIRO 

Consulting Engineer, Chicago 

Fig. 1. "Wheels-A-Rolling" stage from 
south end of grandstand. The pylons 
containing the speakers are at the 
extreme right and left of the stage. 

'N designing the sound installation 
for the great pageant, "Wheels- 

' - A- Rolling," presented at the Chi- 
cago Railroad Fair of 1948 -49, many 
unusual conditions had to be met. The 
tremendous scope of this show can be 
realized by the great numbers of people 
and equipment placed on the stage dur- 
ing the one hour and eight minutes of 
pageantry that told the complete story 
of transportation in America from early 
Indian times to the present day. To 
present this show required a cast of 
over one hundred actors, 40 engineers, 
25 stagehands, stablehands, orchestra, 
singers and production staff -a total of 
250 people who, together with the 94 
horses, 35 locomotives and their trains, 
32 old automobiles and 100 pieces of 
horse -drawn equipment, were all con- 
trolled from a central point by means 
of sound, intercommunication, buzzer, 
light and railroad signal equipment 
which had to be designed especially for 
this show. 

The audience of 6200 that witnessed 
this spectacle four times daily was 
housed in a grandstand that measured 
318 feet from stage right to left and 80 
feet deep starting at ground level at 
the stage and rising to 30 feet at the 
rear of the stands. The grandstand had 
a metal roof extending from end to 
end and covered approximately two - 
thirds of the seats. The stage proper 
was over two hundred feet wide and 
100 feet deep with its wings extending 
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Design of sound equipment used in the pageant 
"Wheels-A-Rolling" at Chicago's Railroad Fair. 

either end to make a total play area 
500 feet long. 

The pageant was historical in tenor 
with variety and comedy that made for 
a complete and enjoyable show. Music, 
especially arranged by Isaac VanGrove, 
was played throughout the show by an 
orchestra housed in a special band shell 
at the south end of the grandstand. 
The offstage singers were also in the 
orchestra shell as was the control key- 
board for the Deagan Celesta- Chime, an 
electronically amplified chime which 
will be noted later. 

Two narrators, located in a booth at 
the top of the grandstand, told the 
story of transportation and gave de- 
scriptions and comments of the events 
as they were enacted on stage. Actors' 
speaking parts and group singing were 
picked up on stage by means of con- 
cealed microphones which were plugged 
in under cover of stage action. 

The pageant was scheduled for pres- 
entation four times daily for the one - 
hundred days from June 25 to October 

Fig. 2. Cross -section of the baffles, 
showing orientation of the speakers. 
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2nd with performances at 2, 4, 7, and 
9 P.M. From this schedule it can be 
seen that the equipment would be in 
almost constant service from early 
afternoon through ten at night. Before 
the actual show started, there was 
recorded music to fill the time while 
the audience found their places. This 
music was presented for one hour be- 
fore the 2 and 7 o'clock performances 
and one -half hour before the other 
shows. In case of power failure on the 
grounds, there was a gasoline powered 
generator as a stand -by to operate the 
sound system only, so that the show 
could be presented during the day and 
to keep the sound operating to avoid 
panic in the event of power failure 
during the night shows. 

Heavy -duty and trouble -free equip- 
ment was a definite requirement. Such 
items as weatherproof "Twist- Lock" 
microphone connectors, instant meter- 
ing of circuits, duplicate wiring and 
stand -by units were all provided to 
obviate the possibility of breakdown 
of the equipment. Since the stage was 
located on the lake front, the weather- 
proofing of the equipment was a definite 
factor to be considered. The high humid- 
ity made it necessary to take special 
care that no space was imperfectly 
sealed in the equipment that would 
allow the formation of condensation. 
On open equipment, sufficient ventila- 
tion was required to prevent condensa- 
tion even when the humidity hovered 
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around 98 per -cent. As an Indication of 
the severe humidity, it was not unusual 
to pick up a tool that had been perfect 
the night before and find it covered with 
rust the next morning. 

As can be seen from the accompany- 
ing drawing, Fig. 7, eleven microphone 
receptacles were installed, four in the 
orchestra, one in the room below the 
orchestra (used for the Celesta- Chime), 
four on stage and two in the narrators' 
booth. These receptacles were of the 
heavy -duty, three wire "Twist Lock" 
type mounted in weatherproof con - 
dulets with spring loaded lift covers. 
Shure Model 556 Super -Cardioid micro- 
phones, set at 250 ohms, were used in 
all locations except at stage right where 
a lapel microphone was used in front 
of the speakers by the actor portraying 
Abraham Lincoln. This microphone, a 
high- impedance crystal, required a 
transformer at the point where it was 
plugged in to feed the 250 ohm balanced 
input line. 

All microphone lines in the stage 
area were run underground in steel 
conduit to a junction box set in the 
center of the stage apron and then 
through a two inch conduit under the 
railroad tracks at the front of the 
stage to the front of the grandstand 
where they joined the lines from the 
orchestra pit. The eleven microphone 
lines were then brought up to the 
operating position near the top of the 
grandstand to a 24 jack patch panel. 
This panel terminated all the micro- 

phone lines and normalled them through 
to the ten console inputs. The patch 
panel was installed to permit the in- 
stantaneous substitution of an unused 
console preamp in case of failure of 
one in use. Inserting a patch cord in 
the top, or microphone, row of the panel 
automatically disconnected both sides 
of the line and transferred the incoming 
signal to the plug which could then be 
inserted into the bottom, or console in- 

put, row. The eleventh microphone line 
terminated in a fixed "H" pad. This 
line was used for the electronically 
amplified Celesta- Chime. The chime 
preamplifier fed the signal to the line 
at 500 ohms and zero level. The front 
side of the pad fed the signal at 500 
ohms direct to either of the loudspeaker 
systems described below, and the back 
side of the pad fed through a patch cord 
to one of the console inputs at 250 ohms 

Fig. 3. Ten position, dual channel custom -built control panel in operation. 
One of the telephone -type intercom masters is visible at the extreme right. 

Fig. 4. Block diagram showing essential components of the complete system. 
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and -55 db. Normally the patch panel 
operated with only one cord in use as 
all other circuits were normalled 
through. 

The custom -built console, Fig. 3, con- 
tained ten independent preamplifiers 
feeding through a fader and switch to 
either of two outgoing channels. Each 
channel featured independent VU me- 
ters, UTC tone equalizers and ampli- 
fiers, master faders and output switches. 
Each preamp position had red and white 
indicator lights to show which channel 
was being fed. In operation, the "Red" 
channel was used for music and the 
"White" channel was used for speech. 
This enabled the operator to control 
the fading of several microphones with 
a single control. In all there were 37 
tubes in the console, three in each pre - 
amp and the balance in the equalizer 
and output section. To eliminate any 
possibility of hum pickup, all filaments 
and also all indicator lights were 
operated on 12 volts d.c. The power 
supply, mounted within the special 
weatherproof cabinet, consisted of a 
heavy duty selenium rectifier for the 
low voltage and a 5Ú4G for the plate 
voltage rectifier. The output of the con- 
sole was fed through the patch panel 
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to the line amplifier- driver located in 
the main amplifier racks in the direc- 
tor's booth. This driver amplifier had 
provisions for additional high- imped- 
ance microphone inputs as well as the 
500 ohm low level input. One of these 
high- impedance inputs was utilized for 
the director's break -in microphone for 
use in case of serious accident or emer- 
gency on stage. This microphone could 
break into the system regardless of the 
status of any other microphones. 

The output of the driver amplifier 
fed four 80 watt booster amplifiers 
which were limited to approximately 
50 watts output each. These boosters 
were mounted in one rack and were 
plug connected so that, in case of a 
failure, a spare could be quickly inter- 
changed. The need for instant change- 
over was not deemed necessary as each 
amplifier fed only one -half of the right 
or left side of the stage, and failure 
meant only a slight reduction of volume 
and would not interrupt the show. 

The loudspeakers, by far the most 
important pieces of equipment in the 
installation, consisted of eight Jensen 
P15 -L cone type speakers specially 
weatherproofed and treated. These 
speakers were mounted in special baf- 
fles, Fig. 6, and connected two to an 
amplifier. There are several unique fea- 
tures in the design of these baffles and 
a study of Fig. 2 will show how each 
individual motor was oriented to a 
specific coverage area relative to the 
grandstand. The pylons in which these 
units were mounted were not equally 
spaced and were different distances 
from the grandstand. This required 
that the speaker coverage areas be 
accurately plotted. 

Due to the comparatively small dif- 
ference in angle of each pair of speak- 
ers, it was decided that two speakers 
would be mounted in a common horn 
and rear enclosure. The loudspeakers 
had a downward tilt of approximately 
10 degrees and the "floor" of the baffles 
sloped 15 degrees. This angle placed 
the aural center of the unit at the 
middle row of the grandstand. These 
horns were made of three -quarter inch 
marine grade plywood and finished with 
flat black paint on the inside so that 
the speakers were not visible from the 
audience. The tops of the pylons which 
supported these large baffles were built 
with an opening sixteen feet long and 
four feet high faced with one -quarter 
inch square mesh screening and treated 
architecturally with horizontal two by 
six planks as shown in Fig. 1. 

It was evident that with the great 
variation of distance that the sound had 
to travel to reach various parts of the 
grandstand, some control was necessary 
to drop the level of those speakers oper- 
ating with the shortest "throw ". This 
was accomplished by inserting a heavy 
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Fig. 5. Two of the special dual loudspeaker housings before being hoisted into 
place. Flare of horn and mounting of speaker enclosure can be noted on rear horn. 

25 watt "L" pad in the line of each of 
the two inside speakers of each pylon. 
In the case of the north pylon, where 
there was a ladder and platform, these 
controls were mounted on the speaker 
enclosures. In the south pylon where 
the speakers were inaccessable, these 
controls had to be mounted in a weather- 
proof box remote from the speakers. 
Once these controls were set by experi- 
mentation and measurement after the 
installation was completed, they were 
not changed for the rest of the season. 
Referring to the block diagram, Fig. 4, 
it can be seen how these controls were 
installed. The entire grandstand was 
covered with a variation of not more 
than 6 db. This was accomplished by 
sound pressure measurement and set- 
ting each booster amplifier separately 
and then setting the "L" pads on the 
individual speakers. 

Fig. 6. Dual speaker enclosure showing 
speakers mounted on individual sections. 
Note lining of sound absorbent material. 

This may seem to be adjusting rather 
(Continued on page 31) 

Fig. 7. Drawing showing the location of various components of the system. 
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MICROWAVE TRANSMITTERS 

Typical microwave transmitter using a lighthouse oscillator. 

First of two articles discussing the generation, 
modulation, and frequency control of microwaves. 

HE compactness and simplicity 
of microwave transmitters is of 
great interest to all engineers, 

particularly so to most "low frequency" 
engineers accustomed to regarding 
point -to -point transmitters in terms of 
large size. The main reason for the 
reduction in size -for equivalent service 
-is the large power gain obtained by 
microwave antennas. It is generally 
true that the higher the frequency, the 
more expensive and inefficient the gen- 
eration of power but, due to the in- 
crease in antenna gain, less transmitter 
power is required. It is therefore pos- 
sible to operate at higher frequencies 
-all other factors remaining equal - 
without too much loss in over -all system 
efficiency, provided directional point -to- 
point transmission is desired. 

Since it is more expensive to operate 
at microwave frequencies (for a given 
power output), virtually all transmit- 
ters operating in this band employ high 
level modulation, i.e. one r.f. stage is 
used with the modulating voltage ampli- 
fied to a sufficient degree to modulate 
the final at the desired power out- 
put level. Thus in considering the de- 
sign of a microwave transmitter, we 
are primarily interested in the final 
stage -all other stages employing con- 
ventional techniques. 

Microwaves can be generated in a 
number of ways. The most important 
of these are the lighthouse triode oscil- 
lators, klystrons, magnetrons, and 
traveling wave tubes. With the excep- 
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tion of the lighthouse triodes, the tubes 
used at these frequencies are as differ- 
ent in concept and design from con- 
ventional tubes as amplitude modulation 
differs from frequency modulation. The 
important characteristics of these four 
methods of microwave generators are: 

1. Lighthouse Triodes. Operating 
range: up to about 3300 mc.; peak 
power of the order of kilowatts depend- 
ing upon frequency and duty cycle; 
average power of the order of watts. 
This tube requires an external cavity 
designed by an engineer. This cavity 

By J. RACKER 
Federal Telecommunication Labs. 

is permanent and only the tube must 
be replaced when it burns out (in con- 
trast to other tubes as will be noted), 
therefore from a long term viewpoint 
it is the most economical method. Re- 
quires relatively elaborate automatic 
frequency control systems when a high 
degree of stability is required, can be 
pulsed, operated c.w. or amplitude 
modulated. Difficult to frequency mod- 
ulate. 

2. Klystrons. Frequency range: 900 
to 21,000 mc.; power (peak and aver- 
age) of the order of 5 watts depending 
upon frequency; efficiency is poor -less 
than 10 %. Cavity is built right into 
tube and therefore no special cavity 
design is necessary unless other design 
problems are involved. Entire assembly 
must be replaced if tube goes bad. Can 
readily be frequency modulated, elec- 
tronically tuned and frequency con- 
trolled (a.f.c.). Requires multiple, well 
regulated power supplies which are 
relatively expensive and bulky. Cannot 
readily be amplitude modulated. 

3. Magnetrons. Frequency range: 900 
to 30,000 mc.; peak power of the order 
of megawatts depending upon frequency 
and duty cycle; average power of the 
order of kilowatts depending on fre- 
quency; efficiency is very good- better 
than 50% depending on frequency. 
Cavity built right in and entire assem- 
bly must be replaced if tube goes bad. 
Good frequency stability- depends only 
on expansion of copper. Not easy to 

Fig. 1. (A) and (B) Two types of double coaxial resonator circuits. (C) 
Re- entrant cavity circuit. (D) Quarter -wave choke used as r.f. shorting plug. 

GRID -PLATE GRID -CATHODE 
LINE-1 LINE I R.F. SHORT 

R. F. SHORT 

PLATE GRÌD CATHODE 

(A) 

GRID LINE CATHODE LINE 
R.F. SHORT PLATE LINE \ 1 

0 1_ 
i110.. 

(C) 

GRID -CATHODE LINE-, 

GRID-PLATE LINE 

/%®1® 

(B) 

1*-1/4 

.. ...... .... .... , 

i 
iaiaiiiíti) 

(D) 

E N G I N E E R I N G D E P T . MAY, 1950 

www.americanradiohistory.com

www.americanradiohistory.com


a.f.c., amplitude or frequency modulate. 
Usually used for c.w. or pulsed applica- 
tions. 

4. Traveling Wave Tubes. Frequency 
range: 500 to 10,000 mc. (and higher) ; 

power, c.w., is of the order of hundred 
watts depending upon frequency; effi- 
ciency may be as high as 60 %. These 
tubes are particularly noted for their 
broad bandwidth. At the present time 
they are largely experimental and show 
great promise for the future. 

This brief summary of the charac- 
teristics of the four major methods of 
generating microwaves indicates the 
primary considerations confronting the 
engineer in designing the transmitter. 
When the power output, carrier fre- 
quency, and method of modulation are 
specified, the choice of the optimum 
method of generation is usually appar- 
ent though other system character- 
istics such as bandwidth, frequency 
stability, and equipment size should also 
be evaluated before the final selection 
is made. 

Transit Time Effect 
It is known that a finite period of 

time is required for an electron to 
travel from the cathode to the plate 
of a tube. This period of time is called 
the transit time and at low frequency 
ranges it is negligible compared to time 
required to evolve one cycle. However, 
starting at about 500 mc., the time 
required for one cycle of operation is 
less than 0.002 microseconds which is 
comparable to the transit time in most 
conventional tubes. 

This fact invalidates many of the 
characteristics and design principles 
governing these tubes since the assump- 
tion had been made that the electron 
stream flowing from cathode to grid 
traveled under essentially static con- 
ditions, i.e., transit time small compared 
to time variation of tube potentials. 
However, when the transit time becomes 
comparable to the period time, then the 
tube conductance is increased and tube 
efficiency and output decreased. 

This can be best understood by con- 
sidering the action in a triode with 
an alternating current applied to its 
grid. When the grid is at zero (a.c.) 
potential, the electrons travel from 
cathode to plate at the quiescent veloc- 
ity. With the grid at a positive a.c. 
potential, the electrons are accelerated 
and pick up energy from the grid in 
the cathode -to -grid path and are re- 
tarded and lose energy in the grid -to- 
plate path. The reverse occurs when the 
grid is at a negative a.c. potential so 
that there is no net energy transfer 
from the a.c. grid potential source to 
the electrons. 

At frequencies where the period is 
comparable to the transit time, it is 
possible for the a.c. grid potential to 
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Fig. 2. Typical loops, probes, feedback circuits, and combinations. 

reverse its phase before the electrons 
reach the plate so that, in the positive 
grid case, the electrons are accelerated 
and gain energy in both the cathode - 
to -grid and grid -to -plate regions. Under 
these conditions, there is a net energy 
transfer from a.c. grid potential to 
electrons, resulting in an increase in 
input conductance. In a similar manner 
it can be shown that energy can be 
transferred from the source of a.c. plate 
potential to the electrons during a por- 
tion of the cycle resulting in a decrease 
in power output and efficiency. 

Another factor influencing the opera- 
tion of tubes at microwave frequencies 
is the lead inductance of the tube ele- 
ments (plate and cathode) and the tube 
interelectrode capacitance. In many 
cases the resonant frequency of these 
L -C networks falls below or within the 
range of operation. Hence, microwave 
tubes must be designed with a minimum 
of lead inductance and interelectrode 
capacitance. 

The requirements of reducing transit- 

Fig. 3. Alternate methods of out- 
put coupling -probe or loop circuit. 

time and interelectrode capacitance are 
conflicting, necessitating design com- 
promises. Interelectrode capacitance 
may be reduced by decreasing the phys- 
ical size of electrodes and increasing 
the spacing. 

However, increasing the spacing in- 
creases the transit time, while reducing 
element size decreases maximum safe 
power dissipation. Transit time may be 
reduced by increasing the plate poten- 
tial, but increased plate potential means 
greater power dissipation. 

It is therefore readily seen that spe- 
cial tubes must be used for microwave 
frequencies which overcome the limita- 

Breakdown of a typical lighthouse tube oscillator. 
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Microwave transmitter -rear view -showing lighthouse oscillator. 
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Fig. 4. Theoretical and typical 
power output versus frequency 
for a simple triode oscillator. 

tion of transit time and capacitance 
noted above or employ entirely differ- 
ent techniques than conventional tubes. 
Lighthouse tubes fall in the former 
category, while klystrons, magnetrons, 
and traveling wave tubes are examples 
of the latter category. 

Lighthouse tubes are designed for 

operation in the frequency range of 
200 to 3370 megacycles in which coaxial 
line resonators and elements are used. 
A typical lighthouse tube is shown on 
page 7 and as indicated in this picture 
it has the over -all appearance of a 
lighthouse -hence its name. These 
tubes are constructed in this way to 
permit the use of coaxial elements 
which fit right over the cathode, grid 
and plate leads. 

This tube has effected reduction in 
lead inductances by use of disk seals, 
and employs a parallel plane structure 
which permits the use of relatively 
small electrode areas; thereby making 
possible low interelectrode capacitances 
while reducing the spacing between 
electrodes to the point where the trans- 
it time is small in comparison with 
the period at the frequencies indicated. 

Design of Lighthouse Oscillators 
There are two types of resonator cir- 

cuits used in conjunction with the light- 
house tube, one is known as the double 
coaxial resonator, shown in Figs. 1 -A 

Fig. 5. Typical automatic frequency control circuit for a microwave oscillator. 
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and B, and the other a re- entrant 
cavity, shown in Fig. 1 -C. As indicated 
in Figs. 1 -A and B, there are two 
variations of the double coaxial res- 
onator. In one case, the grid to cathode 
line is completely independent from the 
grid to plate line. In the second case, 
in order to conserve space, the grid 
to cathode line is folded back over the 
grid to plate line. This does not alter 
the fundamental principles of the two 
resonant circuits inasmuch as the inner 
surface of the grid cylinder acts as the 
grid side of the grid -anode line while 
the outer surface forms the grid side of 
the grid- cathode line. There is no cou- 
pling between these two lines through 
the common conductor since, as indi- 
cated in a previous article', the depth 
of penetration of the electromagnetic 
field at these frequencies is much less 
than the thickness of the metal. 

The shorting plugs, shown in Figs. 
1 -A, B, and C, are actually r.f. shorts 
and not d.c. shorts. This is done by 
using a quarter -wave "choke" shown 
in Fig. 1 -D. Since this element is a 
quarter wave long and open circuited, 
it presents a short circuit to the r.f. 
energy. The spacing between the choke 
and the wall of the tube is determined 
by the amount of d.c. voltage applied 
to the plate of the tube. The smaller 
the spacing the more effective the "chok- 
ing" or "shorting" action, since Zo will 
be small. 

In the double coax circuits shown in 
Figs. 1 -A and B, both grid- cathode and 
plate -grid lines have shorting plugs 
which can be varied to tune over the 
desired frequency range. The re- entrant 
cavity circuit, shown in Fig. 1 -C, is 
similar to the "folded back" grid - 
cathode line. However, this circuit is 
not tuned in the same manner that is 
used in the double coax resonator. In- 
stead of terminating the tuned circuits 
in "shorting plugs," the grid line is 
made one half wavelength long and 
mounted directly on the flange of the 
tube. The length of the grid line is 
fixed for any given setup, and thus be- 
comes the frequency determining factor 
in the circuit. 

The shorting plug in the re- entrant 
cavity, which is mounted on the plate 
line, does not affect the resonant fre- 
quency of the circuit, but functions 
primarily to optimize conditions for 
oscillation with a given grid cylinder 
rather than to change the frequency. 

The double coax and re- entrant cavity 
circuits are basically degenerative and 
the amount of feedback provided by the 
interelectrode capacity is insufficient 
for oscillation, if care is used in shield- 
ing the resonant lines from one another. 
Probably the most frequent cause of 
insufficient shielding is poor grid con- 
tact design. These lines should be slotted 
to permit a spring contact. Similarly 
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the plate line should be machined and 
slotted so that it grips the plate cap 
of the lighthouse tube firmly. 

There are a number of feedback loop 
or probe arrangements that can be used 
to sustain oscillations. Some of these 
are shown in Fig. 2. A loop is usually 
placed at a voltage minimum and a 
probe at a voltage maximum. When 
broad tuning is desired, a combination 
of probe and loop feedback elements 
may be used to cover the entire fre- 
quency range. 

It will be found that the frequency 
and efficiency of the oscillator will de- 
pend to some degree upon the position 
(determining phase of feedback) and 
size (determining the amplitude of feed- 
back) of the probe or loop. A trial and 
error procedure is used to determine 
the optimum feedback circuit that pro- 
vides maximum output and efficiency. 

The output of the oscillator is picked 
up by either a probe or loop as shown 
in Fig. 3. The exact position of the 
probe or loop will depend upon the im- 
pedance of the load. Again the best 
procedure is to vary the position until 
maximum output is obtained across the 
load. This effect is similar to tapping 
the coil of a tank circuit to match a 
given impedance. 

The diameters of the lines are de- 
termined by the requirements of the 
oscillator. Using standard theory, the 
desired Q of the tank circuit is de- 
termined considering both the effects 
of the tube and the load. The Q of a 
resonant length of coaxial line was 
given' in a previous article as : 

2ir fa.N/LC 
Q 2aT 

This equation can be simplified by as- 
suming that the attenuation due to the 
dielectric, ad, is negligible, in which 
case aT = R1 /2Z., and Eqt. (1) becomes: 

(1) 

22171.Z., 

Q R,V,, 
(2) 

since VT = 1/VLC = 3 X 10" cm. /sec. 
for air. Further simplification of this 
equation can be obtained' by writing 
Zo in terms of Did and the r.f. resist- 
ance' in terms of D, d, and f. Doing this 
we obtain: 

Q = 8.39Vf DHR, X 10' . . (3) 

where D is in cm., f in mc., R, is the 
ratio of the d.c. resistance of the con- 
ductor used to the d.c. resistance of 
copper, and H is defined as: 

H= 3.6(Dó d\ D 
. (4) 

Eqt. (4) is plotted in Fig. 7. With the 
help of this figure and Eqt. (3), the 
Q of a coaxial line for a given D/d 
ratio can readily be determined. 
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For the purpose of mechanical sim- 
plicity, the plate line diameter is usu- 
ally made so that it will just slip over 
the plate cap. The diameters of the 
grid and cathode, rods are then cal- 
culated based on this parameter and 
the Q required. Of course it is desirable 
to use rods that are of the same di- 
ameters as the caps provided or slightly 
larger. 

Earlier in this article it was noted 
that there is a definite relationship be- 
tween interelectrode capacitance, elec- 
tron transit time, and maximum plate 
dissipation in a tube design, i.e., re- 
ducing interelectrode capacitance and 
transit time also causes a reduction in 
maximum plate dissipation. Due to the 
various mechanical factors involved, 
there is a maximum theoretical (at 
least at the present time) continuous 
power output than can be obtained from 
a single triode employed in the con- 
ventional manner. This maximum value 
has been plotted in Fig. 4 as a function 
of frequency. 

The continuous power output obtained 
from commercially available tubes is 
less than this theoretical value. Fig. 4 

plots a typical power output versus 
frequency curve of a 2C43 lighthouse 
tube operating in a re- entrant cavity. 
The outputs obtained from other tubes 
operating with different potentials can 
be obtained from the tube manufac- 
turers. 

At microwaves, where considerable 
spectrum is available, it is frequently 
convenient to use greater r.f. band- 
width for greater efficiency and power. 
This can be done by using one of the 

Fig. 8. Another type of microwave 
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Fig. 8. Plate- pulsed oscillator performance, 
power output vs. frequency. Pulse rate, 
1000 per second: duration, 1 microsecond. 
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several pulse modulation techniques 
available such as pulse time modulation 
(PTM), pulse amplitude modulation 
(PAM), or pulse frequency modulation 
(PFM)'. When the transmitter is 
pulsed, a much higher peak power can 
be emitted for a given maximum aver- 
age power. 

It is known that the average value 
of a pulse series is equal to': 

(Continued on page 30) 
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Dr. Goubau at the Signal Corps Engineering 
Laboratories with a model of the simplified "G- 
String" transmission line which he invented. 

SURFACE 

WAVE 

TRANSMISSION 

LINE 

. 

By GEORG GOUBAU 
Signal Corps Engineering Labs. 

PAPER published by Sommerfeld 
in the year 1899 describes a sur- 

' face wave guided by a cylindri- 
cal conductor of finite conductivity. This 
wave differs from the wave mode usu- 
ally excited on long wire antennas in 
two respects : first, it suffers no radia- 
tion loss along its path and second, the 
field distribution depends to a high de- 
gree upon the conductivity of the wire 
material; and the wave would not exist 
at all if the conductivity were infinite. 
Though there is a solution of Maxwell's 
equations in that case, the solution lacks 
physical reality since the power trans- 
mitted by the wave is infinite if the 
current in the wire is finite. 

Sommerfeld's paper has seen little 
consideration in the modern literature 
and there are only a few books in which 
it is quoted. One of these books is Strat- 
ton's well -known "Electromagnetic The- 
ory". It may have been doubtful to 
many a physicist whether this surface 
wave can be excited, because not every 
special solution of Maxwell's equations 
is realizable. Sommerfeld's wave is a 
plane wave and therefore the wave 
could be part of an asymptotic solution, 
which is valid at a large distance from 
the power source. In that case, only an 
infinitesimally small amount of the total 
power would be converted into the sur- 
face wave. To our knowledge nobody 
has proven as yet that Sommerfeld's 
surface wave can be excited with finite 
amplitude. Though we are convinced 
that this can be done, there are two 
facts which will make it difficult to ob- 
tain good efficiency. The field extends 

10 

A single insulated wire with special funnel -shaped 
terminals provides very efficient h.f. transmission. 

very far from the wire and has a rather 
complicated shape. An effective launch- 
ing device would have to be very large, 
otherwise the radiating wave mode 
would become predominant. 

The reason we were interested in 
Sommerfeld's wave for a long time is the 
theoretically low attenuation of this 
wave. Transmission lines using this 
wave mode should have less insertion 
loss than coaxial cables and -provided 
the diameter of the wire is sufficiently 
large -even smaller loss than rigid 
wave guides. This fact made us think 
about the possibility of concentrating 
the field closer to the wire; thus, the 
excitation of the wave would become 
simpler and besides, the clearance 
around the wire required for an un- 
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disturbed propagation could be kept 
smaller. A study of cylindrical surface 
waves showed that the extension of the 
field of a surface wave depends upon 
the phase velocity. The more the wave 
is urged to travel with lower speed, the 
more the diameter of the field shrinks. 
A reduction in phase velocity of less 
than one per -cent is in general sufficient 
for obtaining reasonable dimensions of 
the field. Such a reduction can be 
achieved by a dielectric coat on the wire 
or by other modifications of the con- 
ductor surface like the application of a 
thread on the wire. The wave mode 
guided by a conductor, the surface of 
which is modified as mentioned, differs 
from Sommerfeld's wave not only in the 
extension but also in the structure of 
the field. Both wave modes are math- 
ematically described by Hankel func- 
tions; however, in the case of the plain 
wire, the argument of these functions 
is complex, while it is purely imaginary 
in the other case, at least if the losses 
are disregarded. And here we have an 
important difference : the finite conduc- 
tivity is no longer an essential provi- 
sion for the existence of the non- radiat- 
ing wave mode. 

Last summer we started experiments 
with this wave mode on dielectric coated 
and threaded wires. From the very be- 
ginning we observed that this wave 
mode can be easily excited with an effi- 
ciency up to 90 %. Furthermore, the 
experiments showed that the wave mode 
is very stable with regard to a sag of 
the wire or to small bends. The meas- 
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ured loss of transmission lines based on 
this wave mode was in very good agree- 
ment with the theoretical expectations. 

Before discussing the setup and the 
results we would like to say a little bit 
more about the wave mode. The wave 
mode is a radially symmetrical trans- 
verse magnetic mode with a small longi- 
tudinal electric component. Fig. 2 shows 
the electric field lines for a case in 
which the wavelength is 100 times the 
wire radius and the phase velocity is 
reduced by 10 %. In general a much 
smaller reduction of phase velocity is 
used. We assumed here a large reduc- 
tion in order to get more field lines on 
the drawing. All electric field lines 
start on the wire and return to the 
wire. The magnetic field lines are circles 
around the wire. 

Fig. 1 shows how the field decreases 
with the distance from the wire. The 
ratio of the magnetic field strength at 
a distance from the wire to the mag- 
netic field strength at the surface of the 
wire is plotted versus the distance, 
measured in multiples of the wire ra- 
dius. Both scales are logarithmic. The 
broken line indicates a 1/r decrease as 
it would be present in the case of a 
plain wire with infinite conductivity. 
In this case the phase velocity would be 
equal to the velocity of light, and as 
mentioned before the power would be 
infinite if the field strength were finite. 
The unbroken curves show how the field 
decreases if the phase velocity is re- 
duced by 1, 2, 5 and 10 %. The curves 
follow first the 1/r decrease and ap- 
proach at larger distances an exponen- 
tial decrease. The smaller the phase 
velocity is, the earlier the exponential 
decrease begins. 

Fig. 3 is a schematic sketch of a 
surface wave transmission line. The 
launching device used in the experi- 
mental work consisted of a metal horn 
connected to the outside conductor of the 
coaxial feed lines. The inner conductor 
of that line is connected to the surface 
wave guide consisting in most of the 
experiments of a normal enameled wire. 
The transmitting and receiving ends of 
the line are alike. The dimensions given 
in Fig. 3 refer to the curves of Figs. 
5 and 6. 

The loss of such a surface wave 
transmission line consists of three parts : 

the conductivity loss in the wire, the loss 
in the dielectric coat and the loss, 
effected by the launching device, due to 
a partial excitation of the radiating 
mode. The first two parts, conductivity 
loss and dielectric loss, can be calcu- 
lated from the field distribution of the 
wave. They are proportional to the 
length. The launching loss is independ- 
ent of the length of the line and can be 
determined with fair accuracy by the 
following consideration. At the receiv- 
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ing end that portion of the wave energy 
will be received which travels within 
the area of the aperture of the horn. 
The wave energy outside this area will 
be lost. The ratio between received 
energy and the total energy determines 
the efficiency of the receiving horn. Be- 
cause of the reciprocity theorem the effi- 
ciency of the transmitting horn must 
be the same as the efficiency of the re- 
ceiving horn. 

The loss of the transmission line 
shown in Fig. 3 was calculated for var- 
ious frequencies and Fig. 5 is a plot of 
the results. The length of the line is 
120 ft., the diameter of the wire 0.2 cm., 
and the thickness of the enamel layer 
5.0 x 10-8 cm. The dielectric constant is 
assumed to be 3 and the power factor 
8 x 10'. The opening of the horns is 
13 ". The conductivity loss L, and the 
dielectric loss L, increase with frequency 
while the launching loss Lh decreases. 
The total loss Li., which is the sum of 
the three components L,,, L, and Lh has 
a flat minimum of about 2 db. The loss 
was measured for three frequencies. 
For 1600 mc. it measured 2.2 db.; for 
3300 mc., 2.3 db.; and for 4700 mc., 4.5 
db. While the deviation between theory 
and measurement for the lower fre- 
quency is comparatively small, it is 
pretty large for the high frequency. 
The main reason for this deviation lies 
in the fact that the angle of the horns 
was too large for the high frequency 
and thus the efficiency of the horns was 
much smaller than expected. For com- 
parison, the approximate loss of 120 ft. 
of RG -8 /U cable is 13 db. for 1600 mc., 22 
db. for 3300 mc. and 30 db. for 4700 mc. 
Though these data refer to a very good 
cable the losses are about 6 to 10 times 
as high as the losses of the surface 
wave transmission line. 

The effect of the thickness of the di- 
electric coat on the efficiency of such a 
transmission line is demonstrated by 
curves shown in Fig. 6. Length of the 
line, diameter of the wire and dimen- 
sions of the horns are the same. Only 
the thickness of the dielectric coat is as- 
sumed to vary. The curves refer to a 
frequency of 3000 mc. For a very thin 

Fig. 5. Losses for the transmission line 
of Fig. 3 as a function of frequency. 
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surface wave transmission line. 

400 500 600 700 800 
FREQUENCY IN MC. 

900 I 

Fig. 4. Calculated attenuation for 2 cm. 
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dielectric coat the insertion loss is large 
because of the low efficiency of the 
horns. There is an optimum thickness 
for which the loss is a minimum. For 
larger thickness of the dielectric coat 
the loss rises slowly because of the 
increasing conductivity and dielectric 
losses. A curve like this has been veri- 
fied. The same horns and the same wire 
length (120') , but a wire of 0.26 cm. 
thickness were used (this was the only 
available bare copper wire). The meas- 
urements were made at a frequency of 
2600 mc. The wire was outdoors for 

(Continued on page 29) 

Fig. 6. Losses for the line of Fig. 3 for 
varying thicknesses of dielectric coating. 
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A NEW ft_i 
OSCILLATOR 

CIRCUIT 
By MILTON H. CROTHERS 

Electrical Engineering Dept., U. of Illinois* 

Development of an R -C oscillator having greater 
stability and fewer parts than conventional units. 

TACUUM tube oscillators are truly 
fundamental to the art of modern 
communications. Vacuum tube os- 

cillators may be grouped in two general 
classes depending upon the class of op- 
eration of the amplifier stage, that is, 
linear or nonlinear. The first vacuum 
tube oscillators depended upon non- 
linear operation of the vacuum tube to 
locate and determine the steady state 
amplitude of oscillation. Nonlinear op- 
eration of the amplifier tube must in- 
troduce distortion components of the 
fundamental signal frequency. These 
distortion components are attenuated by 
a highly selective tuned circuit. 

Resistance -capacitance oscillators 
have become very popular within the 
last decade. This paper will introduce 
a novel form of this oscillator, making 
use of the standard R -C network and a 
new amplifier, and having several 
marked advantages over circuits which 
have been used to date. 

Need for Nonlinearity 
in an Oscillator 

Let the general oscillator be described 
as an amplifier section and a feedback 
section. The gain of the amplifier will 
be represented by the symbol K and the 
transmission of the feedback section 
will be represented by the symbol p. 
Either one or both of these sections will 
include some form of a selective circuit 
so the gain through the sections will be 
a maximum at only one frequency, as 
indicated in Fig. 1. 

From the thesis submitted in partial fulfillment 
of the requirements for the degree of Master of 
Science in Electrical Engineering to the Grad- 
uate College of the University of Illinois 1949. 
'A Study of Nonlinear Circuit Elements'. 

12 

Oscillator using a 12AÚ7 and operating 
near 9 kc. Note compactness of unit. 

When the input signal (E,) and the 
output signal (E3) are identical the 
loop may be closed to form an oscillator. 
If the net gain around this loop is 
greater than unity the oscillations will 
build up in amplitude with each suc- 
ceeding cycle. The gain around the loop 
must be self adjusting in order that 
the oscillator maintains some partic- 
ular value of oscillation amplitude. 
The steady state amplitude in an oscil- 
lator is defined as that signal level 
which just makes the loop gain unity. 
An amplifier operating in a nonlinear 
region varies its effective gain some- 
what inversely with signal amplitude 
and thereby controls the oscillation 
amplitude. 

Nonlinearity and Circuit 
Selectivity 

An oscillator using any nonlinear ele- 
ment which is instantaneous in nature 
generates distortion components. The 

AMPLIFIER 
E, 

K='Er 
E2 

i ro v 
FREOUENCY 

Ep 
FEEDBACK 

Es 
P = Ez 

E3 

Fig. 1. Block diagram 
of general oscillator 
showing selectivity 
of over -all system. 

Fig. 2. (A) Tuned L -C circuit. 
(B) Tuned R -C network. 
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relative distortion depends upon the de- 
gree of nonlinearity over the operating 
range. Attenuation of these distortion 
components depends upon the selectiv- 
ity of the circuit. Highly selective cir- 
cuits permit highly nonlinear operating 
regions in the amplifier. 

The resistance -capacitance network 
shown in Fig. 2 may be used as a selec- 
tive network. The Q of the R -C network 
is only when equal values of resist- 
ance and capacitance are used. A highly 
selective tuned circuit is compared with 
the R -C network in Figs. 3 and 4. 

Very little attenuation is offered to 
distortion components by the poorer se- 
lectivity of the R -C network. For this 
reason there must be control of the loop 
gain by a method which is not an in- 
stantaneous nonlinear element. 

Nonlinear Elements Which Are 
Not Instantaneous 

Most of the resistance -capacitance os- 
cillator circuits use thermally respon- 
sive nonlinear devices. Generally these 
elements are low current 115 volt tung- 
sten lamps. Low current fuses are also 
suitable for higher frequency signals. 
These devices have a positive tempera- 
ture- resistance coefficient. Typical char- 
acteristics of a number of common non- 
linear elements are given in Figs. 5 

and 6. 
The lamps show linear operation 

within each cycle for frequencies as low 
as ten cycles per second. They will not 
introduce distortion components when 
operated over the audio range. The 
small fuses show some instantaneous 
nonlinearity at frequencies below 100 
cycles and therefore are not suitable 
for use at frequencies lower than 1000 
cycles. 

A fundamental and useful oscillator 
circuit using class `A,' amplifiers with 
an R -C feedback network is shown in 
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Fig. 7A. Pentodes are normally used but 
triodes are shown to illustrate the basic 
circuit. 

A great amount of inverse feedback 
is included to stabilize the circuit. The 
inverse feedback circuit includes a non- 
linear element Rs which controls the 
gain inversely as the signal amplitude 
varies. The gain of this amplifier is 
indicated in Fig. 13. 

The condition required for steady 
state oscillation is that the loop gain is 
unity, that is, E, and E, are identical. 
This will lead to two general expres- 
sions : 

(1) 

1 
Freq. = 

2 7rVR, C, R_ Co . (2) 

Adjustment and selection of circuit 
elements and tube coefficients should be 
made so the action of R limits the oscil- 
lation amplitude to class A, operation. 
The nature of control obtained from R, 
depends upon the heating by the a.c. 
signal current. It is to be noted that d.c. 
quiescent current must also pass through 
R and thus hinders the control action. 
Oscillator circuits of this general type 
have been used with great success in a 
large number of applications over fre- 
quency ranges of 1 to 200,000 cycles. 
The distortion in most cases is of the 
order of 2 per -cent or less. 

These are the general characteristics 
desired of the amplifier section selected 
for this oscillator circuit: 

1 -Gain is stable and constant as a 
function of supply voltages, component 
values (in general) and tube changes. 

2- Wideband frequency response and 
minimum phase shift over the working 
frequency range. 

3 -Low output impedance compared 
to values of elements used in the feed- 
back network. 

4- Nonlinear element controlling the 
gain inversely with signal amplitude. 
This element must not introduce distor- 
tion and the signal level must be within 
the class A, region. 

The New Amplifier Circuit 
The circuit devised by the author and 

shown in Fig. 7B complies in general 
with the specifications listed above and 
offers a number of advantages. A fewer 
number of circuit components are re- 
quired with this new "7r coupled" ampli- 
fier circuit. There is also one funda- 
mental advantage in the manner in 
which the nonlinear element operates 
and responds to the signal level. These 
items will be discussed in detail. 

The "or coupled" amplifier is that part 
of the circuit within the dotted lines 
and uses one dual triode tube, three 
resistors and one nonlinear element. 
This is a total of four circuit elements 
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Fig. 3. Frequency response of networks for a Q of 1/3 and a Q of 10. 

as compared to the nine components re- 
quired by the amplifier in Fig. 7A. This 
smaller number of elements offers de- 
cided advantages where cost, space, and 
weight are to be considered. This is the 
major reason for advancing this new 
circuit. 

The second advantage results because 
the nonlinear element R, does not carry 
quiescent current in this new circuit. The 
element can respond more readily to the 
a.c. signal component in the circuit and 
offers a greater sensitivity to signal 
amplitude. This greater sensitivity of- 
fers some compensation for the less 
stable amplifier characteristics. It is 
true that any of these circuits could be 
arranged to impress only the a.c. sig- 
nal across the element Rr but this new 
circuit provides such isolation within 
the basic form. A total of three varia- 
tions will be given for this circuit. These 
variations differ only in the manner of 
balancing out d.c. from the nonlinear 
element. 

The amplifier shown in Fig. 7A has 
low output impedance because the in- 
verse voltage feedback reduces the out- 
put impedance below the value of the 
amplifier without this inverse feedback. 
The output impedance of the new ampli- 
fier is higher because there is no inverse 
feedback applied. A value of 5 -10 k. 
ohms is typical of this output imped- 

700 

600 

500 

400 
1.0 

_ 
300 

200 

loo 

Fig. 5. Characteristics of fuses. 
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Fig. 4. Selectivity of a network 
for a Q of 1/3 and a Q of 10. 

ance. The value of R3 in the feedback 
section might be corrected to allow for 
this impedance. 

Examination of the circuit for the "or 
coupled" amplifier reveals that the first 
stage is operating as a grounded plate 
amplifier and the gain is therefore less 
than unity: 

Rkt K,=R,+RkI+ 
Rk, 

(3) 

The gain of this stage is reasonably 
constant with respect to changes in sup- 
ply voltages. 
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Fig. 7. (A) Fundamental circuit using class A, amplifiers with an R -C feed- 
back network. (B) New coupled" circuit has advantages over (A). 
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Fig. 10. Frequency stability of 
typical oscillator plotted against 
variations in plate voltage. 

Fig. 11. Amplitude stability vs. plate 
voltage using a 115 volt, 4 w. tung- 
sten lamp as R0. Frequency is 400 c.p.s. 
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This first stage is coupled to the sec- 
ond stage by means of the 7r type net- 
work between the cathodes. For this 
reason the name of "7r coupled" amplifier 
has been coined for the circuit. The sec- 
ond stage operates as a grounded grid 
amplifier, the gain of which is given as: 

K (µ2+1) RL. 
rp2 + R02 

Interaction between these stages 
through the 7r coupling network gives 
a net gain different than that of the 
product of K, and K2 above. The net 
over -all gain has been calculated and 
is given in this form: 

(4) 

A 
K B + CR. 

where A, B and C are: 
A =µi (µ2 +1) RL2RkrRk2 

B= (RL +rp) [r9Rki +rpRks+ 
(µ- {- 1)RkiRk2] +rpRkiRk2(µ.-L1) 

C= [rp +Rki(ol +1)]X 
Er, +RL +Rk2(µ2 +1)1 . . . (8) 

Loading of the amplifier by the feed- 
back network has not been considered in 

(5) 

. (6) 

. (7) 

Fig. 12. Distortion in 400 cycle 6SN7 R -C 
oscillator with (A) Rr a 4 w. lamp and Ebb = 
200 v., (B) R0 a 5 ma. fuse and Ebb = 250 v. 
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the calculation of amplifier gain. It is 
assumed that this may be neglected in 
most cases by proper selection of the 
elements in the feedback network. 

Typical Operation 
Most of these oscillator circuits are 

used with equal values for the resist- 
ances in the feedback network. The gain 
which is required is then found to be 
three. The dual section triodes 6SN7 
and 12AU7 may be used with these ap- 
proximate circuit values : 

R01 = Rk2 = 2,000 ohms. 

R0.= 10,000 to 15,000 ohms selected 
for oscillation level. 

R. = one 115 volt, 6 or 7 watt tung- 
sten lamp. 

The feedback network values are se- 
lected for the frequency desired with 
these general limits suggested: 

R, = R2 = values ranging from 50k 
ohms to 10 megohms. 

Cl = C2 = minimum values of 100 
AAfd. 

These feedback network values will 
permit operation over and slightly be- 
yond the audio frequency range. 

A number of oscillators have been 
constructed using the basic circuit with 
fixed elements in the feedback network. 
These oscillators have been built within 
the general circuit of some projects to 
provide various signals at one fre- 
quency. Another oscillator has been con- 
structed using a pair of switches to se- 
lect any one of a number of fixed fre- 
quencies. Continuously variable oscil- 
lators have also been constructed using 
either variable resistors or variable 
condensers in the feedback circuit. 

From a number of these different os- 
cillators the curves given in Figs. 10, 11 
and 12 have been recorded to illustrate 
the general operation of this circuit. 

Long time measurements are not in- 
dicated for frequency stability for this 
oscillator does not seem to fit in this 
general class. The variation in fre- 
quency with respect to supply voltage 
is favorable on a short time test. The 
frequency will be sufficiently constant 
for most applications in mind for the 
circuit. 

Measurements on a number of dif- 
ferent oscillators indicated that an out- 
put voltage with 1 per -cent or less total 
distortion can be obtained operating 
near the oscillation threshold. Addi- 
tional measurements indicate that lower 
distortion was obtained, for any given 
output voltage level, when the plate 
supply voltage is increased and the am- 
plifier gain readjusted for the same 
output level. In making the observa- 
tion the gain was adjusted by varying 
the value of R62. In other circuits the 

(Continued on page 24) 
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By ROBERT C. MOSES 
Sylvania Electric Products Inc. 

Various types of compensation may be used to give 
an amplifier with essentially flat amplitude and 
phase characteristics over the entire video band. 

"IGH definition television systems 
are required to convey informa- 

- tion transmitted at rates up to 
8,700,000 picture elements per second. 
The ultimate resolution obtainable in 
the reproduced image is determined by 
the ability of the equipment as a whole 
to respond to the maximum rate of 
transmission. The latter, in turn, is 
directly proportional to the bandwidth 
of the circuits through which the video 
signal must pass. With the present 525 
line, 30 frame transmission standards, 
it can be shown that adequate response 
up to a maximum frequency of 4.35 
megacycles is necessary for faithful re- 
production of the finest detail in the 
picture. On the other hand, satisfactory 
rendition of backgrounds and of very 
large objects requires that the system 
be capable of reproducing one picture 
element having dimensions approaching 
those of the entire scanned area. Proper 
response of the system down to d.c. is 
therefore indicated. Since transmission 
of d.c. in the system is a subject be- 
yond the scope of this article, the fol- 
lowing discussion will be limited to am- 
plifiers responding to frequencies down 
to about 30 cycles. 

The necessity for handling such a 
wide spread in rates of transmission 
imposes severe requirements upon the 
video amplifier channel. Not only must 
the amplifier be capable of passing the 
entire frequency range from 30 cycles 
to over 4.0 megacycles with a minimum 
of amplitude discrimination, but also 
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the transmission time through the sys- 
tem must be as nearly constant as pos- 
sible for all frequency components with- 
in these limits. The latter requires that 
the curve of amplifier phase shift ver- 
sus frequency be essentially linear up 
to the maximum frequency present in 
the video signal. 

The usual resistance -coupled audio 
amplifier falls far short of these re- 
quirements, since both the amplitude 
and phase characteristics deteriorate 
rapidly above about 10,000 cycles and 
below 70 cycles. Some form of compen- 
sation for both amplitude response and 
phase shift is obviously necessary. There 
are several methods by which such com- 
pensation may be accomplished, and 
for purposes of discussion, the low and 

90 1.0 
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high frequency considerations will be 
treated separately. 

Even sf the amplitude response of the 
conventional pentode resistance coupled 
amplifier were satisfactory at low fre- 
quencies, the phase characteristics be- 
low 60 cycles would be troublesome. Ex- 
cessive phase shifts at low frequencies 
may be attributed to three sources : 

1. The time constant of the grid cou- 
pling network 

2. The screen circuit time constant 
3. The cathode biasing network 

These factors are indicated in the equiv- 
alent circuit of Fig. 2A. The plate sup- 
ply terminals and d.c. connections are 
omitted for clarity. 

The reactance of the coupling capac- 
itor C, at low frequencies introduces 
a leading phase shift and a drop in 
amplitude in the component E, of out- 
put voltage across the grid resistor of 
the following stage. These effects be- 
come serious below the frequency at 
which the reactance of C, exceeds about 
1/8 the resistance of R9, and may be 
sufficiently great to prevent proper re- 
production of square waves of 60 cycles 
base frequency unless large values of 
C, and R, are used. The magnitude of 
the phase angle is given by : 

1 
p - -tan 

Co R, 
and the relative amplitude character- 
istic by: 

E, - Cos so E, - 
where E, and E, are the output and in- 
put voltage respectively. 

While it is theoretically possible to 
obtain values of C, and R, which will 
keep the frequency of negligible phase 
shift below 30 cycles, large values of 
coupling capacitors introduce additional 
stray capacitances which may affect the 
high frequency characteristics of the 
amplifier. At the same time, the max- 
imum value of the grid resistor R, is 
usually limited by gas and grid current 
considerations in the following tube. 
It is therefore customary to assign 
reasonable values to C, and R9, and 

Fig. 1. Low frequency phase and amplitude characteristics 
of a typical two -stage video amplifier with compensation. 
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Fig. 2. (A) Low frequency equiva- 
lent circuit. (B) Equivalent circuit 
with low frequency compensation. 

Fig. 3. (A) High frequency equivalent 
circuit. (B) Shunt peaking network. 

provide compensation for the resulting 
phase shift at some point in the system. 

The finite time constant of the screen 
resistor -capacitor combination R.C. 
causes a shift in phase and a drop in 
amplitude at low frequencies in exactly 
the same way as the grid coupling net- 
work, and the extent of these deficien- 

16 

cies may be specified in the same man- 
ner. However, the phase angle and 
departure from flat amplitude response 
introduced by R.C. can be kept small 
with practical component values, and 
their effect need not be compensated if: 

R. C. 0.077 

where R. is in megohms and C, is in mi- 
crofarads, a condition readily achieved 
in most cases. If the above holds, the 
phase angle due to R.C, will not exceed 
4° at 30 cycles. 

The impedance of the cathode bias 
network CkRk results in degenerative 
effects and excessive phase shifts at 
frequencies below that at which the re- 
actance of Ck exceeds about 1 /10 the 
resistance of Rk. In many cases, pro- 
hibitively large values of Ck are re- 
quired if the frequency of near -zero 
phase shift is to be comparable with 
the frame repetition frequency. Com- 
pensation for low- frequency discrepan- 
cies due to CkRk can be provided in 
much the same manner as for the grid 
coupling network; however, the design 
constants for cathode -bias impedance 
compensation are different. 

Despite the fact that there are sev- 
eral arrangements for compensating the 
effects of the grid coupling and cathode 
biasing networks, one simple form of 
correction circuit has been widely used. 
This consists of a parallel resistor and 
capacitor in the plate circuit of the 
stage to be compensated, as shown in 
Fig. 2B. 

In this circuit, the additional compo- 
nents CdRd in series with the plate load 
of the tube introduces a compensating 
phase shift which causes the output 
voltage E. to lag in phase by the same 
amount as the leading phase angle pro- 
duced by either C,R, or CkRk. At the 
same time, the reactance of Cd causes a 
rise at low frequencies in the effective 
load impedance presented to the tube. 
The resulting increase in gain counter- 
acts deficiencies in amplitude response. 
It is usually not possible to satisfy the 
conditions for correction of both grid 
coupling and cathode biasing network 
effects in one such correction circuit. 

Fig. 4. Amplitude characteristic of the two shunt peaking networks (Fig. 3B). 

CASE I 

,Ç ASE 2 

.2 .4 .6 .8 I.0 

ACTUAL FREQUENCY f 
TOP FREQUENCY Finax. 

1 2 1 4 1.6 

An entirely satisfactory degree of com- 
pensation for either can, however, be 
achieved through a suitable choice of 
correction parameters. 

Compensation for Grid Coupling 
Network 

For a satisfactory degree of compen- 
sation for phase shifts produced by the 
grid coupling network, the following 
relations must hold: 

1. The time constant of the plate 
load resistor and compensating capaci- 
tor must equal the time constant of the 
grid coupling network. 

Cd RL = C. R, 
2. The resistance of the decoupling 

resistor must be at least ten times the 
reactance of the compensating capaci- 
tor at the lowest frequency for which 
correction is required. 

Rd ? 10 /' Cd 

It should be noted that this type of 
compensation for deficiencies in the grid 
coupling network will not give perfect 
correction to very low frequencies or to 
d.c. except in the theoretical and prac- 
tically unattainable condition of infinite 
decoupling resistance Rd. For a fixed 
value of Cd, the lowest frequency for 
which compensation is exact is inversely 
proportional to the value of Rd. 

The usual procedure in compensating 
a stage for the effects of the grid cou- 
pling network is to select a suitable 
value for Cd, say 10 microfarads. This, 
in combination with the plate load re- 
sistor as determined from high fre- 
quency considerations, gives the time 
constant to be obtained in the following 
grid circuit. The decoupling resistor Rd 
is then made as large as possible con- 
sistent with obtaining the required plate 
voltage at the tube. 

Compensation for Cathode Bias 
Network 

Correction for phase shifts and am- 
plitude discrimination due to the cath- 
ode biasing network can be effected in 
a similar manner to the above, except 
in this case, exact compensation can be 
achieved down to d.c. with practical 
circuit values. Perfect correction will 
be obtained if : 

1. The time constant of the compen- 
sating network is made equal to that 
of the cathode bias network. 

CdRd =l.ik Rk 
2. The decoupling resistor is made 

equal to the product of the midband 
stage gain and the value of the biasing 
resistor. 

Rd= ARk= G,.RLRk 
where G. is the tube transconductance. 

Compensation for All 
Low -Frequency Effects 

It will not usually be possible to ob- 
tain values for the correction circuit, 
such that the requirements for phase 
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and amplitude compensation of both 
grid coupling and cathode bias networks 
are simultaneously satisfied. For cor- 
rection of all low- frequency effects in a 
multistage amplifier, the preferred pro- 
cedure is to make the grid circuit time 
constants as large as possible in stages 
having a cathode bias network, and 
compensate the latter in each plate cir- 
cuit. Then, for every two or three such 
stages, a stage having no cathode bias 
network is provided, and the combined 
phase shifts of all grid couplings com- 
pensated in the plate circuit of this 
stage. This arrangement operates quite 
satisfactorily provided the total phase 
shift to be corrected is smaller than 
about 20° at 60 cycles. This figure is 
readily achieved if the time constants 
of the uncompensated grid coupling net- 
works are from 8 to 15 times greater 
than the period of the lowest frequency 
to be passed. 

For adequate vertical resolution of a 
525 line picture, the maximum delay 

1 time( phase shift X frequency )vari- 
ation tolerable at the low end of the 
video band is on the order of 850 micro- 
seconds. With two video stages in- 
volved, a phase shift of 4 or 5 degrees 
per stage at 30 cycles can be considered 
allowable for design purposes. The am- 
plitude response should be flat within a 
few tenths of a decibel to well below 30 
cycles if the above requirement is to be 
met. Low frequency phase and ampli- 
tude characteristics of a typical two - 
stage video amplifier with compensation 
are shown in Fig. 1. 

Tube interelectrode capacitances and 
stray capacitances associated with cir- 
cuit components and wiring have a 
shunting effect which produces exces- 
sive phase shifts and departure from 
linear amplitude characteristics at the 
higher video frequencies. For a fixed 
value of plate load resistance, the abso- 
lute magnitude of these capacitances 
becomes the limiting factor on the top 
frequency f°, at which satisfactory per- 
formance can be obtained. Referring to 
the high- frequency equivalent circuit 
of Fig. 3A, it can be shown that a phase 
shift of 45° together with an amplitude 
drop of 3 decibels will occur when: 

1 
f °- 2rC,RL 

where CI is the total shunting capaci- 
tance, and Rh is the plate load resistance 
(Fig. 3A). For half -power (3 db.) re- 
sponse to 4.5 megacycles, and a total 
shunt capacitance of 25 twfd., (a rea- 
sonable figure for a two -terminal inter - 
stage) the above equation indicates that 
the load resistor must be 1400 ohms. 
The stage gain is given by: 

A =G,°RL 
For a tube with a transconductance of 
9000 ohms the stage gain will be 12.6. 
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Fig. 5. Time delay characteristics of the two shunt peaking networks (Fig. 3B). 

12 14 

The above considerations lead to a 
"gain bandwidth" (hereafter abbrevi- 
ated G.B:) rating for video amplifier 
tubes, in which the input and output 
capacitances are compared with the 
transconductance. For tubes of the 
same type, coupled by a two terminal 
network, the input and output capaci- 
tances add directly, and the G.B. factor 
F' is: 

Gm F 2r (C. + C2) 

where C and C2 are input and output 
capacitances respectively. 

With four terminal and certain filter 
couplings, the input and output capac- 
itances are isolated from each other. 
The G.B. factor F" in this case is: 

F,,, G,, 

2r VC, C2 

Gain -bandwidth factors for several com- 
mon tube types are given in Table I. 

The G.B. factor has the dimensions 
of frequency, and denotes the band- 
width at which the voltage gain of an 
ideal stage becomes unity. Thus, a type 
6AC7 with a two -terminal interstage 
coupling would have a gain of 1 at a 
half -power bandwidth of 90 megacycles; 
conversely, with a 1 megacycle band- 
width, the stage gain would be 90 times. 
These figures take into account the tube 
capacitances only, and do not include 
the unavoidable strays. 

1.6 

Fig. 6. (A) Series peaking network. 
(B) Two section filter coupling. 

From the above discussion, it is ap- 
parent that a tube having high Gm and 
low interelectrode capacitances (largest 
G.B. factor) is the most desirable for 
video amplification. At the same time, 
the figures given represent the ultimate 
performance of which the tube is capa- 
ble, and will not be realized in practice 
because of the presence of external cir- 
cuit capacitances which tend to restrict 
the bandwidth. Furthermore, the G.B. 
factor is based on half -power band- 
widths, and for television video appli- 
cations, which may involve several am- 
plifier stages, a much more linear phase 
and amplitude characteristic in each 
stage is necessary. The G.B. factor 
does, however, serve to indicate the rel- 

Fig. 7. Amplitude and time delay characteristics of the series peaking network (Fig. 6A). 
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Fig. 8 Typical two -stage video amplifier incorporating high and low 
frequency compensation. Over-all gain is 90, and bandwidth is 4.35 mc. 

plitude compensation up to a top fre- 
quency Fx,ax which equals or exceeds 

1 

2s- C, RL 
This is to be contrasted with the uncom- 
pensated case where the departure from 
ideal phase and amplitude characteris- 
tics at the top frequency is very much 
greater than can be tolerated. In the 
following discussion of several such 
coupling networks, the basic circuit 
parameter for design purposes is the 
reactance of the total shunting capaci- 
tance CI at the top frequency F,aax. The 
figures of merit given in each case apply 
to the network itself, and indicate its 
midband voltage gain in relation to the 
uncompensated case. 

Fig. 9. (A) Modified shunt- series 
peaking. (B) Cathode peaking. 

ative merit of the various tube types in 
wide -band amplifier applications. 

High Frequency Compensation 
It is possible to approach more nearly 

the theoretical performance indicated 
by the G.B. factor for any tube type 
through the use of one of a number of 
two or four terminal interstage cou- 
pling networks. Such networks may 
provide nearly complete phase and am- 

Two Terminal Networks 
Shunt Peaking, case 1 (Fig. 3B) : 

m = 0.50 

C, = C,+C2 
RL - 1 

2r F... C, 
La= 0.5 RL2C1 
Figure of merit 1.0 

Shunt Peaking, case 2 
m = 0.41 

C, = C,+C2 
.85 

RL = 2r F,aax C, 
La= 0.41 RL2 C1 
Figure of merit 0.85 
The shunt peaking circuit of Fig. 3B 

Fig 10. Time delay and amplitude characteristics o amp ifier of Fig 8. 
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is the simplest type as it involves only 
one inductance. It has the lowest figure 
of merit of any coupling network, but 
has the advantage of permitting rela- 
tively wide tolerances in circuit valises 
with little change in performance. The 
design coefficient m relates the react- 
ance of the peaking inductor La to that 
of the total shunt capacitance C. at the 
frequency of correction, and determines 
the linearity of the phase characteristic 
up to the top frequency F.max. In case 2, 
improved phase response is obtained at 
the expense of gain factor. Figs. 4 and 
5 show amplitude and time delay char- 
acteristics of the two shunt peaking 
networks, as a function of the ratio of 
actual to top frequency. 

Four Terminal Networks 
Four terminal networks give im- 

proved figures of merit, since the tube 
input and output capacitances are effec- 
tively isolated from each other. On the 
other hand, four terminal networks are 
more difficult to adjust, and frequently 
require certain specified ratios between 
the capacitances at each end. In gen- 
eral, both the figure of merit and the 
linearity of phase and amplitude re- 
sponse will be determined by the man- 
ner in which the capacitances are dis- 
tributed; this is particularly true of the 
more complicated structures. 
Case 1 Series Peaking (Fig. 6A). 

C1 =C,+C2 
C2 =2C, 

Rz.= 1.5 
271" F,aax lit 

L = 0.67 RI! C. 
Figure of merit 1.5 

The series peaking network of Fig. 
6A provides a gain of 1.5 over the un- 
compensated case, at the same time per- 
mitting a moderate tolerance with re- 
spect to capacitance distribution and 
circuit values. It is sometimes possible 
to achieve a slightly greater figure of 
merit than the above figure would indi- 
cate by using higher values of induc- 
tance and load resistance, but this pro- 
cedure may require resistive damping 
of L, in order to obtain sufficiently uni- 
form response. 

It might be noted that the positions 
of the source and load may be inter- 
changed so that RL is at the output end, 
with no change in network character- 
istics. This may be found necessary in 
certain cases where the terminating ca- 
pacitance C. is less than the input capac- 
itance C,. In any case, the load resistor 
RL should be on the low capacitance side 
of the peaking inductor L,. 

Capacitance ratios other than 2 to 1 

or 0.5 to 1 may be accommodated at the 
expense of uniformity of phase and am- 
plitude response. If, in Fig. 6A, the 

(Continued on, page 27) 
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Q. Why have 

SYLVANIA 

Picture Tubes 

grown so famous? 

A. Their performance is 

rooted in experience 

Step by step, from the early days of radio ... up through 
the development of multi -element tubes, and on to elec- 

tronics and television ... Sylvania has progressed to a posi- 
tion of leadership in today's TV picture tube industry. 

During the war period, Sylvania's production of precision 
radar equipment and cathode -ray tubes added much to the 
skills and know -how of Sylvania engineers. 

Still further contributions to Sylvania's high standing in 
the picture tube field have come from this company's half - 
century experience in lighting ... and in perfecting new 
phosphors for the finest in fluorescent lamps. 

Born AND Made -It's important to remember that 
Sylvania is a picture tube manufacturer ... not merely 
an assembler! 
Every Sylvania part is quality controlled by Sylvania crafts- 
men. Even the micro -fine tungsten filaments are drawn and 
tested in Sylvania plants. That's why we say Sylvania pic- 

ture tubes are born and made to serve better ... last longer. 
For full information, write: Sylvania Electric Products 
Inc., Dept. R -2305, 1740 Broadway, New York 19, N. Y. 

1 
Five reasons why Sylvania 

Picture Tubes are the finest 

Research ... specialized radio, televi- 
Sion, and electronics laboratories constantly 
exploring and testing every approach to fu- 

ture improvement. 

Background and Experience . . 

25 years a recognized leader in highest 
quality radio and electronic tubes. Devel- 
oped new fluorescent lighting phosphors 
and techniques applicable to TV picture 
tube production. 

Engineering Development . . . 

alert engineering procedures assure effi- 

ciency and speed production of all Sylvania 
products. 

Quality Control ... a continuing pro- 
gram of checking and rechecking every step 
of every process to assure, beyond ques- 
tion, the perfect performance of Sylvania 
Picture Tubes. 

Enlarged Plant Facilities ... 2 great 
plants, devoted exclusively to TV picture 
tube production, assure quick delivery to 
your factory anywhere. 

SYLVAN IA*E LE CTRI C 
RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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INFRARED SPECTROPHOTOMETER 

A double beam infrared spectrophoto- 
meter which will meet the demands of 
the structural chemist for high resolu- 

tion and sensitivity, and the analytical 
chemist for speed and accuracy, is now 
in production at the plant of the Perkin - 
Elmer Corporation, Glenbrook, Conn. 

Designated Model 21, the instrument 
records directly in percent transmis- 
sion against a linear wavelength scale 
on large, easily read charts. The instru- 
ment's resolution is up to the limitations 
imposed by the Raleigh criterion and 
Johnson noise. Its speed of scanning 
ranges from 3 minutes to 100 hours for 
the rock salt region, and the wavelength 
drive speed can be suppressed auto - 
matically when desired. The over -all 
range of the instrument is from less 
than 2 microns to 15 microns in the 
rock salt region. 

Chart scales of the Perkin -Elmer 
Model 21 are uniform from 1 to 50 
inches per micron by integral factors. 
The amplifiers and power supplies are 
external. 

PICTURE TUBE COMPONENTS 

The Tube Department of RCA, Har- 
rison, N. J., recently offered to equip- 
ment manufacturers five new compon- 
ents for the RCA 16GP4 deflection sys- 

terns designed to use the horizontal - 
deflection amplifier tube 6CD6 -G and 
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the vertical -deflection amplifier tube 
6S4. 

These new components are as follows: 
Deflecting Yoke, Type 206D1; Width 
Control, Type 208R1; Horizontal -Lin- 
earity Control, Type 209R1; Horizontal - 
Deflection- Output and High -Voltage 
Transformer, Type 218T1; and Vertical - 
Deflection- Output Transformer, Type 
222T1. 

PARABOLIC ANTENNAS 

Five new parabolic antennas to 
cover the 5929 -7125 mc. frequency band 
are now available from the Workshop 
Associates, Inc., 66 Needham St., New- 
ton Highlands 62, Mass. 

Each parabola is available in two, 
four, six, and eight foot diameters, and 

mounts are available for all types of 
installations. The antennas have gains 
up to 44.9 db., and can be supplied with 
complete de -icing equipment and junc- 
tion boxes. 

A free booklet giving complete de- 
scriptions of these antennas may be 
obtained upon request. 

TEST EQUIPMENT 

A new instrument which indicates on 
the screen of an oscilloscope instanta- 
neous speed vs. time is announced by 
Kay Electric Co., Maple Avenue, Pine 
Brook, New Jersey. The Rotalyzer uses 
a properly magnetized disc and a pick- 
up to provide a signal whose frequency 
is proportional to instantaneous speed. 
An accurate determination of this fre- 
quency is made and indicated on the 
cathode -ray oscilloscope screen. Aver- 
age speed is read on a panel meter. 

This instrument may be used in the 
study of torsional vibrations in rotating 
shafts, in the study of "wow" in phono- 
graph equipment, and in the measure- 
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ment of shaft rotational changes in 
computer systems. The r.p.m. range of 
900 to 7200 r.p.m. may be extended 
down to 33 -1/3 r.p.m. and upward to 
50,000 r.p.m. Speed variation is up to 
200 c.p.s. 

ELECTRONIC TILE SORTER 

An electronic tile sorter designed 
primarily to detect flaws in 41/4" x 41/4" 

x 1/4" double -fired tile when it is in 
the bisque state has been announced 
by Electronic Associates Incorporated, 
Long Branch, N. J. 

The Model 203 Tile Sorter is adjust- 
able to meet any possible conditions 
of mixture or firing. Adjustment to 
any level desired by the tile manu- 
facturer is dependent on the following 
ratios: 1) When set to reject 100% 
of the tiles with objectionable air pock- 
ets, it will also reject 100% of the 
cracked tile and will reject all tiles 
under 200 lbs. on the 3 -point break 
test; 2) When set to reject 95% of 
the tiles with objectionable air pockets, 
it will reject 87% of the cracked tiles 
and will reduce the break test to 110 
lbs; and 3) When set to reject 90% 
of the air pocket tiles, it will reject 
80 %o of the cracked tiles and the break 
test is reduced to 80 lbs. 

This sorter is capable of sorting tiles 
at any rate up to 10 tiles per second, 
which is much faster than the tiles 
can be brought to the machine using 
present conveyor methods. 

HIGH SPEED RELAY 

The Autocall Company, Shelby, Ohio, 
has released for general use their ultra 
high -speed "HIJA" relays which were 
originally designed and built as a basic 
component of the Harvard University's 

Mark II Calculator for the Navy De- 
partment. 
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These relays, according to the manu- 
facturer, are built for long life with 
100 million operations, minimum, at 
high speed of 6 to 8 milliseconds and 
incorporate many features including 
six single -pole double -throw contacts 
arranged side -by -side to provide 28 dif- 
ferent contact combinations; individual 
contacts and prongs are of one -piece 
construction, and each contact provides 
its own prong for jack- connecting to 
the circuit. 

Coils can be furnished for 24 to 150 
volts, d.c., with no increase in price for 
the various voltages. 

SOLDERING UNIT 

A soldering unit, operating on the 
conduction principle, and suitable for 
all types of soldering operations includ- 
ing silver soldering and brazing, is now 

available from Wasserlein Mfg. Co., 
Inc., 7400 3rd Ave., No., St. Petersburg 
6, Florida. 

The Wassco Glo -Melt has a 24 heat 
selector to handle lightest up to heaviest 
work. With capacity equal to a 450 watt 
heavy electric iron, Glo -Melt soldering 
is done with a light handpiece weighing 
only 5 oz., which is said to be as easily 
and accurately handled as a pencil. 
According to the manufacturer, this 
unit is faster and more accurate, con- 
sumes less power, and uses solder and 
flux. 

Glo -Melt literature and a use -manual 
are available from the manufacturer. 

TIME INDICATOR 

Electronic Systems Co., 555 East Tre- 
mont Avenue, New York 57, N. Y., has 
announced its Model 632 -B Pulse Rise 
Time Indicator for the accurate plotting 
of the rise time of rapidly rising posi- 
tive voltage pulses. The device employs 
a specially designed delay line of vari- 
able length and a vacuum tube volt- 
meter. 

The 632 -B features a radical change 
in the method of analyzing the build -up 
time of a pulse. However, the most im- 
portant factor is the range available: 
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.005 to .1 microseconds in 20 steps. 
Other ranges are available upon request. 

PILOT TUNNEL KILN 

Harper Electric Furnace Corporation, 
Niagara Falls, N. Y., has announced a 
small tunnel kiln for speeding up pro- 

duction test runs. Its versatile design 
permits variations in firing cycles to 
allow duplication of most firing sched- 
ules. 

These units are being used in test 
firing of ceramic powders, steatite, elec- 
trigal porcelain, insulators, resistors, 
spark plugs, grinding wheels, newly 
developed electronic components, and 
other ceramic products. 

Further information may be obtained 
by writing the company direct. 

FM SIGNAL GENERATOR 

Boonton Radio Corporation, Boonton, 
N. J., has announced the Type 202 -D 
frequency modulated signal generator 
designed for use with telemetering re- 
ceiver equipment and in other associated 
applications. 

This instrument covers the frequency 
range from 175 to 250 megacycles and 
is provided with three continuously ad- 
justable deviation ranges: 0 -24 kc., 0 -80 
kc., and 0 -240 kc. In addition, amplitude 
modulation up to 50% may be obtained 
using the internal audio oscillator and 

modulation to 100% using an external 
audio oscillator. 

The deviation sensitivity of the fre- 
quency modulation system is within 

0.5 db. from d.c. to 200 kc. The ampli- 
(Continued on page 29) 
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When the situation 
calls for BETTER COILS 

\ 
PRECISION 
paper tubes 
provide the BASE. 

Precision Paper Tubes assure better 

coils by providing a superior coil 

base of finest dielectric 

Fish Paper, Cellulose 

Acetate, or 

combination, 

that improves 

insulation, has 

lower moisture 

absorption. 

Spirally - 

wound and 

heat -treated 

for greatest 

strength, 

they're lighter; 

afford greater heat dissipation. 
Whether your coils be round, oval, 

square, rectangular or other shape - 
regardless of their length, ID or OD- 
we can supply a Precision Coil Form 

made exactly to your specifications. 

Write or wire today for new Mandrel 

List of over 1,000 sizes. Ask about new 

Precision Di- Formed Paper Tubes that 

allow making more compact coils at 

no extra cost. 

PRECISION PAPER TUBE CO. 

Also makers of Precision Coil Bobbins 
2063 W. Charleston St., Chicago 47, III. 
Plant #2, 79 Chapel St., Hartford, Conn. 
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DR. LANGMUIR RETIRES 

Dr. Irving Langmuir, regarded as one 
of the greatest scientists of modern 

times, has ietired as associate director 
of General Electric Company's Research 
Laboratory. Dr. Langmuir will continue 
work in the laboratory in a consulting 
capacity, but will engage primarily in 
activities of Project Cirrus, joint 
weather research program of the U. S. 
Army Signal Corps and the Office of 
Naval Research in consultation with 
General Electric. 

Dr. Langmuir, who has received the 
world's top- ranking scientific awards, 
including the Nobel Prize in chemistry 
in 1932, was responsible for the de- 
velopment of the gas -filled incandescent 
lamp, the high- vacuum power tube, 
atomic hydrogen welding, screening - 
smoke generator for the military, and 
methods for artificial production of 
snow and rain from clouds. 

MICROWAVE REPEATER IN PRODUCTION 

The Philco feedback -type microwave 
repeater announced at the recent an- 
nual session of the Communications 
Section of the Association of American 
Railroads is now being manufactured 
on a production basis. 

Capable of handling up to 32 two -way 
voice channels or combinations of voice 
and coded intelligence, the Philco CLR -5 
microwave repeater is designed for 
operation in the 6575 -6875 megacycle 
band, which is available to railroads. 
This feedback repeater circuit permits 
multiple chain repeats with very little 
distortion and makes possible the use 
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of only one microwave oscillator tube 
for both transmitting and receiving 
functions of a single- direction repeater. 

The Industrial Division of Philco 
Corporation, Philadelphia 34, Pa., will 
give further information and detailed 
technical specifications upon request. 

ELECTRIC FIELD 

A shadow technique, developed by Dr. 
L. L. Marton and associates of the 
National Bureau of Standards, now 
makes it possible to photograph and 
study quantitatively electrostatic and 
magnetic fields of extremely small di- 
mensions. 

The striking pattern shown is the 
result of an electric field about a 
charged crystal of barium titanate when 
studied by the electron -optical shadow 

'b:; 
syV't . 'O 
method. This method offers a powerful 
tool for exploring fields that have not 
been susceptible to other methods of 
investigations. 

An electron lens system is used to 
produce a shadow image of a fine wire 
mesh placed in the path of an electron 
beam. From the distortion in the shadow 
network caused by deflection of the 
electrons as they pass through the field 
under study, accurate values of field 
strength are computed. In the photo- 
graph, the distorted shadow image of 
the wire mesh is superposed on the 
image of the crystal (center) and its 
0.010 -inch tungsten -wire support. 

NEW SITE FOR NBS LABORATORY 

Approval has been given for the de- 
velopment of a site at Boulder, Colo- 
rado, for additional Bureau laboratory 

facilities. To be used initially by the 
Bureau's Central Radio Propagation 
Laboratory, the site consists of about 
210 acres directly south of the city. 

Laboratory facilities at Boulder for 
research in radio propagation at a cost 
of about $4,500,000 have been author- 
ized bÿ Public Law 366 of the 81st Con- 
gress. Actual construction is expected 
to start in the summer of 1951 and 
when completed will maintain a re- 
search staff of about 300 people. 

NBS TO USE MEMORY UNITS 

The first of three Technitrol mem- 
ory units has been obtained by the 
National Bureau of Standards for use 
in the latest type of large scale elec- 
tronic computer developed jointly by 
funds of the Air Comptroller Depart- 
ment of the Army and NBS. 

The memory unit, based on the prin- 
ciple of the mercury delay line origin- 
ally conceived at the University of 
Pennsylvania and manufactured by the 
Technitrol Engineering Co., is an auto- 
matic brain which will remember for 
later recall any sequence of facts or 
figures once placed on it. It has reached 
its latest development in the computer 
to be known as the NBS Interim Com- 
puter. 

In addition to contemplated work in 
processing the 1950 census figures, the 
Interim Computer will be studied in 
an effort to develop new and better com- 
puters for Government and commercial 
use. It will also be utilized for solving 
many of the scientific problems that 
arise in the normal work of the Bureau. 

ULTRASONIC GENERATOR 

One of the many electronic develop- 
ments described in "Electrical and 
Allied Developments of 1949" published 
in the General Electric Review was an 
ultrasonic generator having a quartz 

transducer on top of the power supply 
and operating in an oil -filled well. 

Power at 300, 500, 750, or 1000 kc. is 
supplied by the equipment. Applications 
of this ultrasonic generator include a s - 
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sistance to chemical reactions, bacteria 
control, and the mixing of immiscible 
liquids such as mercury into water. 

IMPROVED MULTIPLIER PHOTOTUBE 

Important advances in nuclear re- 
search, astronomy, photoelectric spec- 
trometry, and other fields involving 
work with light at extremely low levels 

RCA 1P21 

MULTIPLIER 

PHOTOTUBE 

LUCITE ROO 

ALUMINUM 

;ROIL SHIELD s°, 

is expected with the announcement of 
a greatly improved 1P21 multiplier 
phototube by RCA's Tube Department. 
Heart of the cyclotron used in radiation 
research at the University of Rochester 
is an RCA 1P21 multipler phototube 
shown partially disassembled. The 
"equivalent noise input" of the im- 
proved 1P21 has been reduced to 5x10-" 
lumen at room temperature. This value 
represents a six -fold reduction in opera- 
tional noise and permits a correspond- 
ing reduction in the lower limit of 
measurable light intensities. 

This extension in the range of the 
1P21 makes it an even more valuable 
aid for astronomers studying light from 
distant stars, for nuclear scientists 
studying atomic radiation, and for other 
laboratory research work requiring 
measurement of light of extremely low 
intensity. 

INSTRUMENT TO RECORD BRAIN 

AND HEART ACTION 

Equipment for making radar -like 
pictures of the heart and brain in 
action was described by Dr. Stanford 
Goldman, professor of electrical en- 

gineering at Syracuse University and 
former research associate in the M.I.T. 
Research Laboratory of Electronics, at 
the recent IRE Convention. Results al- 
ready obtained indicate that the pic- 
tures will be useful for the diagnosis 
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of disease in the heart and brain and 
in studying the physiology of these 
vital organs. 

The equipment, first conceived and 
developed at M.I.T., picks up tiny elec- 
trical impulses which flow through 
nerves in the body. These impulses are 
then converted into a constantly mov- 
ing map -like picture similar to those 
made by World War II radar sets. 

Equipment shown in the center of 
the photograph amplifies signals from 
electrical pick -ups on the patient at the 
right. Dr. Goldman at the left is shown 
examining a printed record of these sig- 
nals while William F. Bantelmann, Jr., 
M.I.T. Research Assistant in electrical 
engineering, watches the visional pat- 
tern. 

NEW LITERATURE 

Handling of Radioactive Isotopes 
The National Committee on Radiation 

Protection, established by the National 
Bureau of Standards, has prepared a 
handbook giving recommendations for 
the safe handling of artificially-pro - 
duced radioactive isotopes in the typical 
laboratory or small industrial operation. 

Handbook H42, Safe Handling of 
Radioactive Isotopes, gives general 
safety recommendations which may be 
modified to suit the control requirements 

of different types of operations. Specific 
problems discussed are those of person- 
nel, laboratory design and equipment, 
hazard instrumentation, hazard moni- 
toring, and transportation of isotopes. 
The increasing use of radioactive iso- 
topes by industry, the medical profes- 
sion and research laboratories has made 
it essential that certain minimal pre- 
cautions be taken. 

This handbook is priced at 15 cents a 
copy and is available from the Super- 
intendent of Documents, U. S. Govern- 
ment Printing Office, Washington 25, 
D. C. 

Paper Laminates 
A report prepared by the Plastics 

Laboratory of Princeton University un- 
der joint sponsorship of the National 
Defense agencies describes the develop- 
ment of a low -loss, arc -resistant paper 
laminate for high frequency applica- 
tions. 

The report, released to the public 
by the Office of Technical Services of 
the U. S. Department of Commerce, 
deals with modifying standard mela- 
mine- formaldehyde impregnating resin 
with varying amounts of hexamethyl- 
enediamine to produce a laminated ma- 
terial with high dielectric strength, 

(Continued on page 25) 

1(7)4RAMOUNT71 
WOUND PAPER TUBE 

. 

Al 1 Sizes in 
Square and Rectangular 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 exact shapes 
and sizes for a great many applications. 
Hi- Dielectric, Hi- Strength. Kraft, Fish 
Paper, Red Rope, or any combination. 
Wound on automatic machines. Toler- 
ances plus or minus .002". Made to your 
specifications or engineered for YOU. 

Write on company letterhead for Arbor List 

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

Manufacturers of Paper Tubing for the Electrical Industry 
_bz 
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DR. MERLE M. ANDREW has joined the staff of the 
machine development section of the National Bureau of 
Standards applied mathematics laboratories. Before coming 
to the Bureau, Dr. Andrew was engaged in operational re- 
search with the Naval Operations Evaluation Group and 
prior to that time conducted radar research at the Radiation 
Laboratory of MIT. He is a member of the American 
Mathematical Society and the American Physical Society. 

ARTHUR L. CHAPMAN has been named general mana- 
ger of the Colonial Radio and Television Division of 
Sylvania Electric Products Inc. With headquarters in Buf- 
falo, N. Y., Mr. Chapman will be responsible for production 
and sales of the division in addition to his duties as general 
manager of Sylvania's newly formed Parts, Wire and 
Plastics Division at Warren, Pa. Mr. Chapman has been 
associated with Sylvania since 1933. 

CURTIS R. HAMMOND has been appointed equipment 
sales manager of the Receiving Tube Division of Raytheon 
Manufacturing Company. He will be responsible for the 
sale of radio receiving tubes and cathode -ray picture tubes 
and will direct activities from Raytheon's Chicago ware- 
house. Mr. Hammond joined Raytheon five years ago after 
many years' in sales and sales engineering work with Ken - 
Rad Tube and Lamp Corporation. 

DELMAN E. ROWE has been appointed senior test direc- 
tor in the guided missiles research laboratory of the National 
Bureau of Standards. Mr. Rowe, who received the Naval 
Ordnance Development Award with Certificate by the Naval 
Bureau of Ordnance in 1945, is a member of the Institute 
of Radio Engineers, is the inventor of a microwave switch 
and attenuator, and has published several technical papers 
in the electronics field. 

ROBERT A. STARER has been appointed field engineer 
for the Radio Tube Division of Sylvania Electric Products 
at Emporium, Pa. Formerly commercial engineer, Mr. Starek 
joined the Engineering staff of Sylvania immediately after 
receiving his B.S. degree in electrical engineering from Iowa 
State College. He is a member of the American Institute of 
Electrical Engineers and the IRE and will make his head- 
quarters in the Cincinnati office. 

JEROME R. STEEN, director of quality control for Syl- 
vania Electric Products, Inc., New York, has been elected 
to grade of Fellow by the board of directors of the Institute 
of Radio Engineers. Mr. Steen joined the engineering staff 
of the Radio Division of Sylvania at Emporium, Pa., in 1931 
and since that time has been active in the application of 
quality control and standardization methods in radio tube 
manufacture. 

New R -C Osc. 
(Continued from page 14) 

plate load resistor RL2 or the alternate 
cathode resistor Rkl may be varied for 
manual adjustment of amplifier gain. 
The higher supply voltages give a more 
linear operating region for the amplifier 
tubes. 

Oscillators of this type have been ad- 
justed to operate with various supply 
voltages ranging from 100 to 350 volts. 
When distortion is considered' impor- 
tant the circuit should be supplied with 
higher voltages and adjusted to as near 
the oscillation threshold as is deemed 
advisable. The supply should be reg- 
ulated if possible but satisfactory re- 
sults can be obtained over quite a range 
of voltages. 

The amplitude of oscillation is a 
marked function of these supply volt- 
ages; therefore, the relative distortion 
will also vary. Some compensation is 
possible by using one of the circuit 
variations. 

Circuit Variations 
There will be some quiescent current 

flowing in the nonlinear element if two 
equal resistors are used in the cathodes. 
These tubes are not balanced because 
the load resistor appears only in the 
plate circuit of stage two. This condi- 
tion will be known as the unbalanced 
circuit. 

If the cathode resistor R. is increased 
in value the d.c. voltages on the cath- 
odes may be made equal and the non- 
linear element will not carry d.c. cur- 
rent. This will be known as balanced 
circuit A and does not require any ad- 
ditional circuit components. 

When the circuit is made symmetrical 
by using a dummy load resistor in the 
plate circuit of the first stage the quies- 
cent current may be removed from the 
nonlinear element. This will be known 
as balanced circuit B. If this dummy 
load is bypassed for a.c. signals the 
gain is given by the first expression. 
If the dummy load is not bypassed the 
element RLS must be included in calcula- 
tion of the net amplifier gain in this 
manner : 

K' -B 
A 

+CR. (9) 

where the constant A is the same as 
Eqt. (6), and B and C are given by: 

B= L2) [rp (Rkl +Rk2) + 
(A+1)Rk1Rk2] +rPRkiRk2(A2 +1) -- 

RLl l Rk2 (rp +RL2) +Rki [rp +RL2+ 
(µ2- {- 1)Rk2] } (10) 

C= CrP +01 +1)Rkil [rP +RL2+ 
(11,2 +1)Rk21 +RLl [rp +RL2+ 
(A2 +1)Rk2] (11) 

The basic unbalanced circuit causes 
the attenuation in the "lr coupling" net- 
work to increase with increasing sup- 
ply voltages. This tends to counteract 

E N G I N E E R I N G D E P T. MAY, 1950 

www.americanradiohistory.com

www.americanradiohistory.com


O- 

A 6SN7 oscillator of the unbalanced cir- 
cuit form operating at 995 to 997 c.p.s. 

the increase in tube amplification at 
higher supply voltages in much the 
same manner as the circuit of Fig. 7A. 
This unbalanced circuit offers this in- 
herent compensation ; however, where 
the greatest a.c. sensitivity is desired 
the amplifier should be balanced for 
equal d.c. voltages on the cathodes. 

The variation of amplifier gain with 
respect to signal level has been ex- 
amined for the unbalanced and two bal- 
anced circuit variations. Typical re- 
sults are indicated in Fig. 8. 

The basic unbalanced circuit is shown 
to be less responsive to supply voltage 
variations in the results given in Fig. 9. 

The circuit presented is well suited 
to fixed frequency oscillators. The val- 
ues required may first be calculated 
and then trimmed on a trial and error 
basis. A great deal of care is required 
to locate the frequency to less than 1 

per -cent using fixed elements. These 
rules may prove helpful: 

1 -To raise the frequency pad addi- 
tional resistance across R or R2 in the 
feedback circuit. 

2 -To lower the frequency pad addi- 
tional capacitance across C, or C2 in the 
feedback circuit. 

3 -The choice between the two re- 
sistors (or the two condensers) is made 
considering the present level of oscilla- 
tion. When additional resistance is 
placed across Ri or additional capaci- 
tance is placed across C, the signal level 
of steady oscillation will increase. If 
some adjustment of amplifier gain is 
provided this need not be considered. 

A number of fixed frequencies may be 
obtained by suitable switching of fixed 
components in the feedback network. 
Both the resistance and the capacitance 
elements may be switched for frequency 
ranges greater than one decade. There 
is a relationship between the values 
selected; these general rules may help 
in adjusting these values. 

1 -Begin with the larger values of 
resistance and capacitance first. 

2- Complete the selection of the set 
of elements (R's or C's) which are 
greater in number. Attempt to main- 
tain nearly constant output signal am- 
plitude for these values. 

3- Complete the selection of the re- 
maining set of elements. This set will 
generally be used as multipliers of the 
frequencies given by the first set. 

A very useful audio oscillator may be 
constructed using two sets of element 
values for the feedback network. An 
example of the different frequencies 
which might be obtained is as follows: 

The resistor elements are selected 
with a two pole, nine point switch to 
give these base frequencies : 10, 15, 20, 
25, 30, 40, 50, 60 and 80 cycles per sec- 
ond. The condenser elements are se- 
lected with a two pole, three point 
switch to give these multiplier factors: 
Times 1, Times 10 and Times 100. 

Continuously variable frequency os- 
cillators may use ganged resistance or 
capacitance pairs with the alternate 
elements switched for different multi- 
plier factors times the basic frequency 
range. Ganged resistors may be used 
in series with fixed resistors to min- 
imize tracking errors -a frequency 
range of 3:1 may be suggested here. 
Variable resistor elements will cause 
the loading of the feedback network 
upon the amplifier to vary as the oscil- 
lator is tuned to different frequencies. 
Ganged condensers may be used for a 
range of 10 :1 as tracking is much easier 
and the loading upon the amplifier is 
constant. If the minimum capacitance 
is to be 100 gµfd. the condenser pair 
would require a maximum of 1000 µµfd. 
per section for a decade of frequency 
variation. With care a smaller minimum 
capacitance might be used. 

Advantages of this new oscillator are 
primarily in design and economics, 
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Fig. 13. Gain characteristics of 
the amplifier shown in Fig. 7A. 

where cost, weight and space are im- 
portant. Fixed frequency applications 
include bridge test sets, intermodula- 
tion test sets, modulation signals for 
signal generators, telemetering systems, 
tone generators, and simple musical 
instruments. 

Semi -variable and continuously vari- 
able frequency oscillator applications 
are many and varied. This oscillator 
will best serve in those applications 
where it has not been possible to use 
other circuits because of the cost, space 
and weight factors. 
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News Briefs 
(Continued from page 23) 

very low dielectric loss and good punch- 
ing characteristics. 

PB 99220, Low -loss Arc -resistant Pa- 
per Laminates, sells for 500 a copy. 
Orders should be addressed to the Office 
of Technical Services, U. S. Department 
of Commerce, Washington 25, D. C., and 
should be accompanied by check or 
money order payable to the Treasurer 
of the United States. 

Welding Control Equipment 
Westinghouse Electric Corporation 

now has a booklet describing in detail 
its electronic resistance welding control 
equipment, both synchronous and non - 
synchronous. 

Basic equipment in the control circuit 
includes a sequence -weld -timer panel 
and a means to fire the ignition tubes in 
the power circuit. Auxiliary control 
panels can be readily added to meet 
specific job requirements. 

A copy of this booklet, B -4309, may 
be obtained by writing Westinghouse 
Electric Corporation, P. O. Box 2099, 
Pittsburgh 30, Pa. 

TV Tube Booklet 
The Radio .Tube Division of Sylvania 

Electric Products Inc., Emporium, Pa., 
is offering a new 20 -page booklet pro- 
viding television picture tube and gen- 
eral purpose cathode ray tube charac- 
teristics; replacement tube data; base 
diagrams; suggestions for tube han- 
dling; and a concise description of cath- 
ode -ray oscilloscope use in television 
servicing. 

Information contained covers 165 
tube types with faces ranging from two 
to twenty inches maximum dimension 
utilizing electrostatic or magnetic de- 
flection systems. A nomenclature chart 
explains the meaning of type number 
letters and figures and applications for 
different types of tube screens. 

The booklet is available through Au- 
thorized Sylvania Distributors. 

Geiger -Muller Counter 
The nature, construction, and use of 

the Geiger -Muller Counter is presented 
in a new booklet just published by the 
National Bureau of Standards. 

In addition to the treatment of the 
counter itself, the booklet discusses 
methods of detecting counter pulses, ap- 
plications of counters to quantitative 
measurements, proportional counters, 
and the preparation and filling of 
Geiger -Muller Counters. 

Circular 490, The Geiger -Muller 
Counter, may be obtained from the Su- 
perintendent of Documents, U. S. Gov- 
ernment Printing Office, Washington 
25, D. C., 200 a copy. 
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NEW 
TUBES 

SYLVANIA TUBES 

Subminiature Tubes 
Two additional Sylvania subminia- 

ture tube types, a medium -mu triode 

and a high -mu triode, are now avail- 
able. Type 5645 medium -mu triode is a 
T -2 suitable for Class A amplifier ap- 
plications. Under typical operating con- 
ditions the tube will have a transcon- 
ductance of 2700 micromhos and an 
amplification factor of 20. Maximum 
rated plate dissipation is 1 watt and 
plate resistance is 7400 ohms. 

Type 5646 high -mu triode is a T -2 
suitable for Class A amplifier or re- 
sistance coupled amplifier applications. 
Under typical operating conditions the 
tube will have a transconductance of 
2400 micromhos, an amplification factor 
of 70, and a plate resistance of 29,000 
ohms. Maximum rated plate dissipation 
is 0.3 watt. 

Both subminiature types have 6.3 
volt, 150 milliampere heaters, and flexi- 
ble leads for direct wiring to circuit. 

Beam Power Amplifier 
A high -perveance beam power ampli- 

fier designed for use as a horizontal 

deflection amplifier 'n high efficiency de- 
flection circuits for television receivers 
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is another of the many new tubes an- 
nounced by Sylvania. 

Features of type 6AU5GT include: 
low -mu, high plate current at low plate 
voltage and high operating ratio of 
plate current to number 2 grid current. 
The tube has a 6.3 volt, 1.25 ampere 
heater. Under typical operating condi- 
tions, it will have trans -conductance of 
approximately 6000 micromhos; mu ap- 
proximately 5.9. The maximum plate 
dissipation is 8 watts; peak positive 
pulse plate voltage is 4500 volts; and 
maximum d.c. plate voltage is 450 volts. 

Picture Tubes 
An 81/2 -inch, all- glass, direct -view 

television tube with electrostatic focus 
and deflection for use in television sets 
designed for 7 -inch viewing tubes is now 
available through authorized Sylvania 
distributors. 

The tube, type 8BP4, is interchange- 
able with type 7JP4 and offers the ad- 
vantages of 50% increase in useful area. 
Deflection sensitivity is provided for full 
scan in circuits designed for full scan 

with 7 -inch tube types. Operating vol- 
tages include : 6000 on number two an- 
ode; 1620 to 2400 on number one anode; 
and zero to -72 to -168 volts on num- 
ber one grid. 

Type 16LP4 is a 16 -inch, all- glass, 
direct -view television tube supplied with 
an external conductive coating which 
acts as a filter capacitance when 
grounded. The tube is supplied with 
neutral or clear face plates and employs 
an ion trap gun for use with external 
magnet. 

Typical 16LP4 picture tube operating 
conditions include : maximum usable 
face diameter, 157/8 inches; heater volts, 
6.3; heater current, 0.6 amperes; focus 
coil current, 110 milliamperes; ion trap 
magnet current, 120 milliamperes; num- 
ber 1 grid volts (for cut -off) -33 to 
-77; number 2 grid volts, 300; and 
anode volts, 12,000. 

Miniature Portable Radio Tubes 
A new line of miniature radio tubes 

for portable radio receivers, said to be 
the first announced in this country in 

more than ten years in which filament 
current has been reduced below 40 mil- 
liamperes per tube, is now being offered 
by Sylvania. 

The new tubes require only 25 milli- 
amperes per tube which means that "A" 

batteries used in portable receivers will 
last approximately three times as long 
as with previous tubes. All are supplied 
with 7 -pin miniature button bases. 

Types included are: 1U6, a heptode 
converter with oscillator anode as a 
separate element; type 1ÁF5, a diode 
pentode; type 1AF4, a sharp cutoff r.f. 
pentode; and type 3E5, a beam power 
output tube. Power required for a com- 
plement of the new tubes in a typical 
battery -operated superheterodyne is 
only 2.1 watts. They will also operate 
satisfactorily over a range of 1.4 volts 
to 1.1 volts. 

Miniature Rectifier Tubes 
The Radio Tube Division, Sylvania 

Electric Products Inc., 500 Fifth Ave., 
New York 18, N. Y., has announced a 
miniature high voltage half wave recti- 
fier designed for television receiver 
pulse rectifying systems and voltage 
doubler circuits for magnetically de- 
flected 10 and 12 -inch viewing tubes. 

The tube, type 1V2, has a peak in- 
verse plate voltage of 7500, a peak plate 
current of 10 milliamperes, and an av- 

erage plate current of .5 milliamperes. 
Type 1X2 is a double ended miniature 

high voltage rectifier tube designed for 
use with r.f., fly -back, and 60 -cycle types 
of power supply for television picture 
tube anodes. This type is for use in 
power supplies where voltages up to 
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15,000 volts d.c. are required. The 1X2 
is mounted in a T -61/2 bulb and has an 
over -all height of 211fí6 inches. 

RECEIVING TUBES 

Three new receiving tubes designed 
mainly for television receivers have 
been added to General Electric's tube 
production lines. 

The 6AS5 is a beam -power amplifier 
of miniature construction intended for 
use as the audio power- output tube in 
television receivers and small radio re- 
ceivers. When operating Class Al, with 

a plate voltage of 150 volts and an input 
signal of 8.5 volts peak, 2.2 watts of 
output power can be realized with 10 
per -cent distortion. 

The 6BA6 -GT and 25BQ6 -GT are 
beam -power amplifier tubes designed to 
withstand high -surge plate voltages for 
short periods of time. These tubes are 
intended for use as horizontal- deflection 
amplifiers in television receivers. Maxi- 
mum ratings of the tubes include a plate 
dissipation of 10.9 watts, a plate current 
of 100 milliamperes, and a peak positive 
surge plate voltage of 5000 volts. 

Further information may be obtained 
from the Tube Divisions, Schenectady, 
New York. 

RCA TUBES 
Deflection Amplifier Tubes 

Two new deflection amplifier tubes 
designed particularly for use with the 

new 16 -inch "metal" picture tube 16GP4 
have been announced by the Tube De- 
partment of RCA, Harrison, N. J. 

The 6CD6 -G shown is a high- perve- 
(Continued on page 29) 

Video Amp. Design 
(Continued from page 18) 

ratio C: /Cs is designated by M, the val- 
ues of RI, and La will be modified by: 

R, = './MRL /2 ; La' = ML, /2 
where Rs and La' are the new values of 
load resistance and peaking inductance 
respectively. The curves of Fig. 7 show 
amplitude and time delay characteris- 
tics of the series peaking network, for 
the case where C, = 2C,. 

Two Section Filter Coupling 
It is frequently possible to secure 

uniform response and an improved fig- 
ure of merit with a four terminal cou- 
pling network designed on the basis of 
a low -pass filter. Although such a net- 
work requires rather carefully con- 
trolled distribution of capacitances for 
best results, it does provide a gain fac- 
tor approaching 2 over the uncompen- 
sated case, and has the further advan- 
tage that two output terminals are 
available (Fig. 6B). 

The filter structure consists of a T 
type constant K full section, with mid - 
shunt terminated half- sections at each 
end. The full T section is composed of C2 

and the two series impedances L, /2 and 
L, /2. The load resistance and the cut- 
off frequency of the filter as a whole is 
determined by the capacitance C2. The 
cut -off frequencies of the end half -sec- 
tions are determined by capacitances C, 
and C,. In order to prevent an unwanted 
rise in the image impedance of the in- 
put half- section, it is usually necessary 
to add resistive damping across L,. The 
value of the damping resistor R. is best 
determined by experiment, and will gen- 
erally lie in the vicinity of 5 to 6 times 
the load resistance. 

Due to the larger number of reactive 
elements, this type of coupling network 
shows a somewhat greater deterioration 
of phase characteristics about the top 
frequency. In order, therefore, to ob- 
tain sufficiently uniform response, it is 
sometimes necessary to design for a 
higher top frequency than would other- 
wise be the case. For optimum results, 
the terminating capacitances C, and Cs 
should be nearly equal to one half the 
center capacitance C,. 

C,= C, +C,+C, ; C, =2C,or2C, 
R, = 1 /Fe,aaC, 

L, = (2 + C: ! `2T F,naa 1 

2 + C.) `2+r FIMa :1 
Figure of merit 2.0 

Case 3. Modified Shunt -Series Peaking 

This type of coupling network pro- 
vides a large figure of merit and at the 
same time quite uniform phase and am- 
plitude characteristics. It is similar to 
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the two section filter coupling described 
above, except that the terminating half - 
section is of the mid -series type. C, of 
Fig. 10 is therefore missing. The shunt - 
series network may afford a slightly 
better gain factor than the network of 
Fig. 6B, and the deterioration of phase 
response about the top frequency is not 
so great (Fig. 9A) . 

The accompanying Table II, taken 
from a report by O. H. Schade of RCA 
Laboratories gives the information nec- 
essary to design a shunt -series peaking 
network for capacitance ratios of 0.3, 
0.5, and 1.0. Since the characteristics 
of the network are comparatively in- 
sensitive to this ratio, it is possible to 
interpolate between the values given 
with a fair assurance of success. 

instantaneous start and stop 9A 

ease of operation and editing 
WOW -proof performance 
true -to -life fidelity 
installation assistance 

for scientific research 

mechanical ruggedness 
critical user satisfaction 

magnetic tape recorder 
Models to 33800 
Shown model 300 -C S1575 

(control panel 5105 extra) 

AMPEX ELECTRIC CORP., San Carlos, California 
Without obligation please send 16 -pogo illwrrored 
booklet containing technicalspecil ,onions of Ampex 
Magnetic Tope Recorders. 

NAME 
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CITY STATE 

Our need is for: 
Laboratory Research 
Multi-Channel Recording 
RecordingBroodwsting 

Telcmetcnng 
D Industrial Record,ng 

Aerophysicol Research 

Distributed by . . . 

BING CROSBY ENTERPRISES (Hollywood) 
AUDIO & VIDEO PRODUCTS CORP. New York City) 

GRAYBAR ELECTRIC COMPANY (Everywhere) 
EXPORT: WESTREX (New York City) 

HAVE YOU A JOB FOR A 
TRAINED TECHNICIAN? 

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

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

Placement Manager, Dept. P -106 -5 
COMMERCIAL TRADES INSTITUTE 
1400 Greenleaf Chicago 26 
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Of the six circuit values in the net- 
work, only two need be determined in 
order to completely design the interstage 
for a given bandwidth or gain. As the 
capacitances C, and C2 are presumed 
fixed and reduced to their practical 
minimums, either the bandwidth or the 
gain may be used as a design parameter. 
Once the capacitances have been evalu- 
ated, the remaining parameters may be 
determined as a function of the chosen 
parameter directly from the table. The 
necessary design equations are: 

C, = C, + C2 ; R. = 1 /77-F °C, 

L, =Ri2C,;L2 =0.5L, 
where F° is the cutoff frequency of the 
network and R° is the load resistance 
design constant. 

The general procedure in designing 
a network of this type is to determine 
first the capacitances Ci and C2, the 
capacitance ratio Ci /C2 and the total 
capacitance C,. The ratio of the net- 
work cut-off frequency F° to the top fre- 
quency of correction F.od for the exist- 
ing capacitance ratio is determined 
from Table II (col. 4). The resulting 
value of F, is then used to calculate the 
load resistance design constant R °. The 
actual load resistance RL can then be 
obtained from column 3 and the values 
of L,, L2, and Rd determined. 

Where the video amplifier provides a 
fairly large gain reserve, it is some- 
times possible to make use of selective 
degenerative feedback to compensate 
for discrepancies in the over -all high 
frequency characteristic. One simple 
method of accomplishing this is shown 
in Fig. 9B. 

The resistance -capacitance network 
in the cathode circuit of the tube has a 
short time constant, and provides selec- 
tive degeneration. Ck is a small mica 
capacitor, seldom larger than 1000 µµfd. 

The voltage gain of the stage at low 
and medium frequencies where Ck is 
not effective is given by: 

AL = Gm RL 
1+ G. Rk 

and is, of course, always smaller than 
the stage gain were Rk omitted. The 
gain reduction due to Rk is: 

20 log (1 + G. Rk) decibels 

This equation indicates the maximum 
degree of amplitude compensation ob- 

Table II. Table for determining the 
ratio of the network cut -off frequency 
to the top frequency of correction 
for the existing capacitance ratio. 

1 2 3 4 5 

C, Rd 

R, 
R, 
R° 

F,n°y Figure 
. C2 Fo 

0.3 5.66 1.088 0.96 2.1 
0.5 5.66 1.075 0.85 1.8 
1.0 18.90 1.00 0.76 1.5 
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Tube Type Gm F' F" 
6AG5 5000 98 232 
6AH6 9000 117 238 
6AK5 5100 119 242 
6AU6 5200 79 157 
6AC7 9000 90 184 
6AC7 11000 85 177 
7B5 (6K6GT) 2300 24 47 
7C5 (6V6GT) 4100 35 71 
6L6G 6000 40 84 

Table I. The gain -bandwidth factor 
for some of the more common tubes. 

tainable with cathode peaking for a 
fixed value of Rk. 

At the high frequency end of the 
video band, the shunting reactance of 
C, causes a decrease in the effective 
cathode circuit impedance, and results 
in an increased voltage gain. At the 
same time, the a.c. plate- cathode volt- 
age is shifted in phase in a direction 
such as to partially counteract the 
phase shift produced by the plate cir- 
cuit time constant C, RL. The gain at 
high frequencies is given by: 

G..RL Ak 
1 + (G. Rk /y) 

where y = [(27r f Ck Rk)2 + 1]" 
and the added phase shift by : 

1 

27rf CkRk 

It is possible to effect nearly complete 
high frequency phase and amplitude cor- 
rection with cathode peaking by making 
the plate circuit and cathode circuit 
time constants equal, that is : 

RL C Rk Ck 

The figure of merit of a stage using 
cathode peaking only is generally not 
nearly so good as will be obtained with 
the two and four terminal networks de- 
scribed. Cathode peaking is, however, 
useful in small and controlled amounts 
to supplement compensation obtained by 
other means. 

The high frequency characteristics of 
a well designed television video ampli- 
fier should be such that the maximum 
variation in over -all delay time at 4.0 
megacycles will not exceed about 0.08 
microseconds. This requires that the 
total phase deviation up to the highest 
frequency of importance be not greater 
than 57° per stage in a two stage am- 
plifier. The over -all amplitude charac- 
teristic should be flat to within ± 1 

decibel or so up to the top frequency of 
correction. 

The schematic diagram of Fig. 8 
shows a typical two stage television 
video channel incorporating high and 
low frequency compensation, while Fig. 
10 indicates its time delay and am- 
plitude characteristics. 

-tant 

"ACOUSTICAL DESIGNING IN 
ARCHITECTURE" by Vern O. Knud- 
sen and Cyril M. Harris. Published by 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. 457 pages. 
$7.50. ' 

Architects, builders, acoustical en- 
gineers, teachers and students of archi- 
tectural acoustics will find this book 
extremely valuable as it covers the 
entire field of acoustical design in 
architecture. Practical applications are 
emphasized and includes design of audi- 
toriums, theaters, school buildings, 
homes, churches, radio, television and 
sound -recording studios. 

The contents is divided into two sec- 
tions : (1) a consideration of the general 
principles and procedures which form a 
basis for all acoustical designing, and 
(2) a description of specific applications 
of these principles and procedures. 

Complicated mathematical formulas 
are translated into physical explana- 
tions, and charts and nomographs are 
given for many formulas. Comprehen- 
sive tables give pertinent data on sound - 
absorptive materials and sound- insula- 
tive structures. 

This volume will serve as a practical 
guide to good acoustical designing as 
well as a handbook in the solution of 
problems encountered. 

"ADVANCES IN ELECTRONICS" 
Volume II, Edited by L. Marton, Na- 
tional Bureau of Standards. Published 
by Academic Press Inc., 125 East 23rd 
St., New York, N. Y. 378 pages. $7.60. 

Because of the favorable reception 
given the first volume of "Advances in 
Electronics," it was decided that a year- 
book of this kind would receive wide 
acclaim. This second volume covering 
the latest advances in the field of en- 
gineering electronics includes a large 
contribution from European authors, 
whereas the first volume was written 
in its entirety by American authors. 

Contributors to this second volume 
are : Donald K. Coles, Westinghouse 
Research Labs; H. Fröhlich, University 
of Liverpool, G. F. J. Garlick, Univer- 
sity of Paris, France; Gunnar Hok, 
University of Michigan; G. Liebmann, 
Associated Electrical Industries, Ltd., 
Berkshire, England; Hilary Moss, Elec- 
tronic Tubes Ltd., Reading, England; 
George T. Rado, Naval Research Labo- 
ratory; and J. H. Simpson, National 
Research Council of Canada. 

The editors and publishers have ex- 
pressed a hope that this text will be a 
definite contribution to the free and 
international exchange of ideas among 
scientists. 
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New Products 
(Continued from page 21) 
tude modulation system is substantially 
flat from 30 cycles to well above 100 kc. 
A monitoring meter is used to stand- 
ardize the output level of the signal 
generator in order to make the mutual 
inductance r.f. attenuator direct read- 
ing over the range from 0.1 microvolts 
to 0.2 volts. 

The instrument is self -contained, with 
power supply, and is designed for use 
on 115 volts, 60 cycles. Complete details 
may be obtained on request. 

COIL WINDER 

A manually- operated coil winding 
machine designed for the production of 
paper -insulated coils in multiple or 
"stick" form is announced by Universal 
Winding Company, Providence, Rhode 
Island. 

The No. 108 Winder was designed to 
supplement the automatic type of ma- 
chine with a low -cost machine suitable 
for the predominantly "job shop" type 
of market characteristic of the ever - 
changing electrical and electronic parts 
industries. The machine can be adjusted 
quickly to accommodate changing re- 
quirements of wire size, coil length and 
diameter. 

Power is supplied by a 1/s h.p. a.c. 
constant speed motor driving through 
an adjustable -sheave speed controller 
to a multiple -disc friction clutch at- 
tached directly to the spindle. Speed 
range is 400 to 2200 r.p.m. 

VOLTMETER 

A new model of the Mini -Volt Volt- 
meter manufactured by Industrial De- 
vices, Inc., Edgewater, N. J., which fea- 
tures an expanded scale centered on the 
common 110 and 220 line voltages, is 
announced. 

The new adaptation of this voltmeter 
is known as Model 410A and is accu- 
rate to within 2 volts at 110 volts a.c. 
Practically burnout proof operation is 
assured by the glow -lamp indicator 
which is guaranteed for 25,000 hours' 
operation minimum. 12" flexible test 
leads are tipped with heavily insulated 
test prods assuring user maximum 
safety. 

The Mini -Volt can check voltage, a.c. 
or d.c.; check for continuity; check 
blown fuses; locate grounded compo- 
nents; warn of live wires and scores of 
other possible troublesome occurrences 
known to electricians, refrigeration 
servicemen, maintenance men, and any- 
one who works with electrical circuits. 

PRECISION POTENTIOMETERS 

Technology Instrument Corporation, 
1058 Main St., Waltham, Mass., is now 

manufacturing an improved version of 
their Type RV3 precision potentio- 
meters. Available in two types, the Type 
RV3 -8 (8 watts) and the Type RV3 -12 
(12 watts) , these potentiometers have 
been redesigned to include bronze bush- 
ings for the rotor shaft, tapped mount- 
ing inserts, rotor take -off slip ring, 
dustproof construction with Bakelite 
cover fastened with screws, and molded 
parts of low -loss mica -filled Bakelite. 

The Type RV3 potentiometers can be 
supplied with a wide variety of non- 
standard features to meet special re- 
quirements, and the manufacturer has 
published an established price scale 
covering such non -standard features. 
Complete information may be obtained 
by writing the company direct. 

- ,- 

New Tubes 
(Continued from page 27) 

ance, beam power amplifier featuring 
low mu- factor, high plate current at low 
plate voltage, and a high operating ratio 
of plate current to grid No. 2 current. 
In suitable horizontal- deflecting circuits, 
only one 6CD6 -G is required to deflect 
fully any directly viewed kinescope hav- 
ing a deflection angle up to 70° and 
operating at an anode voltage up to 14 
kilovolts. 

The 6S4 is a high -perveance, medium - 
mu triode of the 9 -pin miniature type. 
In suitable vertical -deflecting circuits, 
the 6S4 will deflect fully a 16GP4 or any 
other similar kinescope having a deflec- 
tion angle up to 70° and operating at an 
anode voltage up to 14 kilovolts. 

Sharp -Cutoff Pentode 
The 6AS6 announced by RCA is a 

sharp -cutoff pentode of the 7 -pin minia- 
ture type. Designed so that grid No. 1 

and grid No. 3 can each be used as in- 
dependent control electrodes, the 6AS6 
is especially useful in gated amplifier 
circuits, delay circuits, gain -controlled 
amplifiers, and mixer circuits. 

This tube is also suitable for use as 
an r.f. amplifier at frequencies up to 
about 400 megacycles per second. ---g - 
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Surface Wave 
(Continued from page 11) 

several months and had a rather thick 
corrosion layer. In this state the meas- 
ured loss was 3 db. Most of the cor- 
rosion was then removed by sandpaper. 
The result was an increase of the loss to 
about 3.6 db. The expected loss for a 
wire with perfectly clean surface is 
much higher. Then we applied several 
coats of polystyrene solution by means 
of a brush. The loss went down more 
and more till a minimum of 1.7 db. was 
reached. Further increase of the dielec- 
tric layer gave a slight increase of the 
loss by about 0.2 db. The thickness of 
the dielectric coat varied more than 
1:10 along the wire, thus it was not 
possible to measure the average thick- 
ness. This test indicated that the wave 
is not sensitive to inhomogeneities of 
the guide. 

Finally, a test was conducted with a 
600 ft. line which showed that the sup- 
port of the wire is not a serious prob- 
lem. The horns used were the same as 
in the other experiments (opening of 
13 ") . The wire was an enameled wire 
of 3.2 mm. thickness. The enamel coat 
was 25/100 mm. thick and the fre- 
quency was 1600 mc. The line was 
stretched along the slope of a hill with 
the distance from the ground varying 
between 4 and 8 feet. The wire was 
supported at intervals of about 80 feet 
by waxed strings. The calculated loss 
was 4.5 db. and the measured loss 5 db. 
For comparison, an RG -8 /U cable of 
the same length has an attenuation of 
70 db. The supports and the bends in 
the wire produced by the supports had 
no measurable effect in the attentuation. 

Fig. 4 shows the calculated attentua- 
tion in db. per mile for a line with 2 cm. 
diameter and a polystyrene coat of 
mm. in the frequency range from 300 to 
1000 mc. In addition to this loss which 
is proportional to the length we get the 
loss of the launching devices, which 
could be kept below 2 db. Considering 
the wide frequency band which could 
be transmitted by such a line, the loss 
is very small. 

The question of the effect of weather 
conditions can be answered only par- 
tially and only as far as rain is con- 
cerned. An increase of the attenuation 
was observed only if the wire was cov- 
vered with rows of big raindrops. The 
maximum increase measured so far for 
1600 mc. was less than 1.5 db. A water 
film did not increase attentuation. It 
enlarges the thickness of the dielectric 
layer and behaves like a good dielectric 
because the ratio of the power factor to 
(E -1) which determines the losses is 
very small. The effect of snow and ice 
will certainly be more serious and it 
may be necessary to prevent the settling 
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down of snow by shaking the wire or by 
electric heating. 

It is a pleasure to acknowledge the 
close cooperation in Coles Signal Labo- 
ratory which made it possible to obtain 
the present results in a relatively short 
time. Thanks are due to Mr. J. Hessel 
and R. Lacy, Chief and Assistant Chief, 
Radio Communication Branch, to Mr. 
J. Egli, Chief, Radio Relay & Micro- 
wave Section, and especially to the 
group who cooperated in the measure- 
ments, Mr. C. Sharp and L. Battersby 
and particularly Mr. A. Meyerhoff, who 
checked all calculations and improved 
the English of the paper which other- 
wise would have been much worse. 

Microwave Trans. 
(Continued from page 9) 

Aa = TJf(t)dt (5) 

where T is the time required for one 
period (shown in Fig. 9). 

The integral is merely equal to the 
pulse area. For the rectangular pulse 
shown in Fig. 9, this area is equal to 
the amplitude times the pulse width. 
The relation between average power 
and peak power for a rectangular pulse 
is therefore equal to: 

Pav =TPptd (6) 

Thus it is seen that if the period is 
equal to 1000 microseconds, and the 
pulse width equal to 1 microsecond, 
the peak power is equal to 1000 times 
the average power. 

In a lighthouse tube the maximum 
power rating, for a given frequency, is 
primarily limited by the maximum al- 
lowable plate temperature or the aver- 
age power dissipated. As a result, a 
peak power thousands of times greater 
than the maximum average power rat- 
ing of the tube can be effected. Fig. 6 

is a series of typical power output 
versus frequency curves for different 
plate voltages for a 2C43 tube modu- 
lated by the pulse series shown in Fig. 9. 

In pulse modulating systems where 
the timing of the pulse carries the in- 
telligence an effect known as "jitter" 
may be introduced into the microwave 
oscillator. The r.f. oscillator is normally 
keyed "on" at some time during the rise 
time of the applied pulse - the exact 
instant of keying depends upon the tube 
characteristics, circuit constants, and 
random noise fluctuations. If all of 
these conditions remained the same, the 
r.f. oscillation would start at the same 
relative instant for each succeeding 
pulse. However, the random fluctua- 
tions of the noise signal may cause the 
tube to fire either slightly before or 
after the normal repetition rate. Since 
the timing of the pulse carries the in- 
telligence, this shift in pulse position 
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appears as noise or "jitter" in the de- 
modulator of the system. 

This effect can be minimized through 
the use of a "catalyzer"." A "cata- 
lyzer", as many readers may remember 
from their chemistry courses, is an ele- 
ment which aids a reaction but does not 
react itself. In this case the catalyzer 
consists of a small oscillator which in- 
jects a signal of approximately the same 
frequency as that of the r.f. oscillator 
into the microwave cavity. The catalyzer 
oscillator can be a conventional push - 
pull oscillator operating in the 300 to 
500 megacycle band with a crystal mul- 
tiplier used to obtain the fifth or sixth 
harmonic of this signal. The output of 
the crystal multiplier is then fed to the 
cavity through a probe or loop. It has 
been found that the use of a catalyzer 
appreciably improves the signal to noise 
ratio of the microwave oscillator. The 
reason for this effect is probably that 
the "catalyzer" signal is sufficiently 
large to "overpower" the noise. Thus 
random changes in noise have little 
effect on the oscillator. 

There are a number of parameters 
that affect the frequency of a lighthouse 
oscillator. Among these effects are the 
change in cavity length due to a varia- 
tion in temperature (as a result of ex- 
pansion and contraction of conductors), 
change in plate or filament voltage (af- 
fecting electron transit time), and cath- 
ode to grid interelectrode capacitance 
(feedback effects). In a typical com- 
mercial transmitter, it has been found 
that the cumulation of all these effects 
(using "self compensated" temperature 
conductors in the coaxial lines) results 
in a frequency stability of about 0.05 
per -cent at 2000 mc. In this latter unit 
no attempt had been made to compen- 
sate for the voltage variations through 
the use of a regulated plate supply. 

Where a higher degree of frequency 
stability is required, some method of 
automatic frequency control (a.f.c.) 
must be employed. Heretofore it has 
been found that the best method of 
frequency control is an electromechan- 
ical system in which a variation in fre- 
quency from the desired value is de- 
tected by a discriminator, whose output 
actuates a motor which drives a tuning 
device until the desired frequency is 

Fig. 10. Frequency response of two 
reference cavities and desired_reso- 
nant frequency of triode resonant line. 

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

N- --loon u SEC . 

1--IPSEC. 

L 

Fig. 9. Typical pulse series. 

obtained. Completely electronic systems 
of control are difficult and expensive to 
design since the easiest and surest meth- 
od of tuning involves adjustment of the 
resonant line length, rather than varia- 
tion of plate voltage or interelectrode 
capacitance, which is essentially a me- 
chanical operation. 

Two typical a.f.c. circuits are shown 
in Figs. 5 and 8. The a.f.c. circuit 
shown in Fig. 5 uses two reference 
cavities, one resonant at f, and the other 
at f2. The desired resonant frequency of 
the triode line, f°, is equal to (f, f2) /2. 
These relations are plotted in Fig. 10. 

A small amount of energy from the 
triode line is picked up by loops shown 
in Fig. 5 and injected into the two 
reference cavities. When the frequency 
of this energy is exactly equal to f°, the 
outputs of the two cavities are equal 
and no discriminator voltage is devel- 
oped across the grids of V, and V2. Vi 
and V2 are thyratrons which are norm- 
ally cut off. If the energy obtained from 
the triode line is not equal to f o, a dis- 
criminator voltage will be developed 
across the grid of V, or V2 (depending 
upon whether frequency is above or be- 
low f°) causing one to conduct and 
operate the split phase motor. This 
motor will operate the reset control in 
the direction that will correct for the 
"off frequency" variation. An a.c. volt- 
age is applied to the plates of the thyra- 
trons, so that they will be extinguished 
when the discriminator voltage reduces 
to zero. The cavities used can be made 
highly reliable by using temperature 
compensated metals such as Invar or 
using a temperature controlled oven. 

The a.f.c. circuit shown in Fig. 8 is 
a simplified version of the previous cir- 
cuit. In this case a single cavity and 
thyratron are used in conjunction with 
a motor driven trimmer condenser. The 
effect of a condenser at the end of a 
line was discussed in the article, "Micro- 
wave Components ". The action of this 
circuit is as follows : The existence of 
a frequency other than the desired value 
in the cavity provides a discriminator 
voltage which fires the thyratron. This 
operates the motor which drives the 
condenser rotor. The plate of the con- 
denser turns very slowly, first increas- 
ing and then decreasing resonant line 
frequency. The plate will turn until the 
discriminator voltage drops to zero. The 
motor speed is made sufficiently low 
compared to the time required for the 
discriminator to extinguish the thyra- 
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tron, that the condenser will not "over- 
shoot" the desired frequency. 

Acknowledgement is hereby grate- 
fully made to Mr. Harris Gallay of 
Federal T elecommunication Laboratories 
for automatic frequency control circuits 
described in this article. 
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Custom Sound 
(Continued from page 5) 

finely, but it must be remembered that 
at certain times there were high levels 
of noise to overcome on stage due to the 
locomotives, western style gunplay, and 
old one -lung autos. If the system were 
not adjusted so carefully, much of the 
dialogue and music would be lost in 
some areas while in other areas the level 
of the sound would be so high as to be 
objectionable. 

An interesting note is the fact that 
these speakers and baffles were so effi- 
cient in projecting the sound to the 
grandstand that additional monitor 
speakers had to be installed backstage in 
the wings to allow the stage managers 
and cast to follow the continuity. These 
were Jensen eight inch heavy -duty loud- 
speakers mounted in weatherproof metal 
projectors. Each of these monitors had 
an adjustable "L" pad control to allow 
the stage managers to set the level to 
suit their surrounding noise level. 

For use before show time and for fill - 
in in case of rain or accident, a record 
turntable and its preamplifier was in- 
corporated in the console control cabi- 
net. This unit could be plugged into the 
patch panel at the output terminal of 
the console and automatically replace 
the console program with the recorded 
program. 

In addition to the stage sound system, 
a second independent amplifier and set 
of four 24" re- entrant drive unit loud- 
speakers were installed atop the grand- 
stand roof to cover the outside plaza in 
front of the grandstand entrances. This 
system could be fed from the console, 
the turntable, the Celesta -Chime or 
from a microphone position located in 
one of the grandstand entrances. The 
primary purpose of this system was to 
advertise the pageant and also to fur- 
nish music to the plaza between shows. 

The Deagan 25 note Celesta -Chime 
was chosen for this installation because 
it was found to be the only electronically 

amplified chime that could be played in 
tune with an orchestra. The chime rods 
are tuned harmonically which eliminates 
the "wow" and "out of tune" effect that 
is usually associated with chimes and 
bells. In some instances where the 
Celesta -Chime was played solo, full 
chords were used. No other instrument 
was found that was suitable for such 
usage. A special low "G" chime was 
built by Deagan to furnish the deep toll- 
ing bell effect that was desired for the 
Lincoln Funeral Train scene. As ex- 
plained above, these chimes were repro- 
duced through the control console and 
entire system and could be controlled 
the same as any microphone. 

Since all the sound and control equip- 
ment had to be integrated with the en- 
tire operation of the show, the design 
and installation of the intercommunica- 
tion, buzzer, cue and railroad signal 
systems was undertaken along with the 
sound system. The intercommunication 
system was in two stages; the first stage 
consisted of an electronically amplified 
20 station master unit located in the 
director's booth connecting with remote 
stations back stage, ticket booths in the 
plaza, the orchestra pit, the equipment 
tents north and south of the stage, the 
electricians' switchboard room and the 
sound man. The importance of this in- 
tercom system can be realized when it is 
understood that it was the only two -way 
communication that the director had 
with the show from his remote position. 
It was used to check on equipment, cue 
in some of the vehicles, instruct the 
orchestra conductor and deliver the 
light cues, of which there were 62, to 
the electricians under the stands. As a 
supplementary system, there was a bat- 
tery operated telephone type intercom 
system with three master stations. One 
was in the director's booth, one at the 
sound control console (visible at the ex- 
treme end of the control console, Fig. 3), 
and one in the orchestra pit. This system 
was used mainly between the orchestra 
conductor and the sound man. 

The buzzers, music cue lights and the 
railroad signals were all controlled from 
a small custom -built consolette located 
in the director's booth. Buzzers were 
located in all dressing rooms backstage, 
in the wings and at the extreme ends 
of the stage extension wings. Each 
buzzer could be controlled independently 
or all could be sounded at the same time. 
The music cue lights were located on 
the orchestra conductor's stand and con- 

PHOTO CREDITS 
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10.. Official Department of Defense 
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sisted of one flashing white warning 
light and a second steady amber "go" 
light. The railroad signals were located 
at the ends of the stage wings and were 
used to cue the locomotives on stage. 
These signals had to be visible to engi- 
neers on any of the four switch tracks 
in either the north or south yards both 
in daylight and dark. The operation of 
the controls for these buzzers, lights and 
signals had to be simple and foolproof 
as a mis -cue during the show could 
cause a serious accident. Some of the 
trains that crossed the stage traveled 
30 to 40 miles per hour, so it is easy to 
see that an accident would be hard to 
prevent in case of a mis -cue. 

During the rehearsals before the show 
opened, a temporary talk -back system 
was installed in the grandstand to en- 
able the directors to speak to the people 
on stage and in the equipment and rail- 
road yards. This system utilized the 
two re- entrant projectors that were on 
either end of the grandstand roof and 
additional projectors that were placed 
in the stands and aimed toward the 
stage. 

Much of the success of the entire 
installation was due to the intelligent 
discussion of the entire staging prob- 
lem by Helen Geraghty, the director of 
the pageant. By talking over the entire 
show, and not just the sound system, a 
clear picture of the entire operation 
was established before the designing 
was even undertaken. It must be em- 
phasized here that too many times a 
sound system of this type will be in- 
stalled as just a P.A. job and will fail 
to do the job because "new and unusual" 
conditions pop up that had not been 
thought out. One of the reasons that 
this installation was so successful was 
that, not only was it a good sound rein- 
forcing system, but a live part of the 
show. The two operators, who alternated 
at handling the mixing, worked from a 
complete technical script that listed all 
the dialogue, the music cues and the 
mixing cues. In all they had 260 sepa- 
rate sound cues to handle in one hour 
and eight minutes. 

A good sound installation is noticed 
and appreciated by those who have to 
listen to it. Many compliments were 
received this past summer from musi- 
cians, directors and members of the 
industry who attended the show, and 
many favorable comments were voiced 
by members of the audience who had 
never before paid any attention to the 
sound systems that they had heard. In 
every large outdoor amphitheater, stadi- 
um or fairgrounds attention should be 
paid to all the details that contribute to 
or detract from the coverage and quality 
of the sound system installation so that 
high -quality sound systems can become 
the rule instead of the exception. 
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QUARTER -WAVE MATCHING SECTION 
This chart is used to obtain the surge impedance 
of a 1/4 matching section used as an impedance 
transformer from one real impedance to another. ' 

J I 
Courtesy of Federal Telephone and Radio Corporation 
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HERE IS THE LONG SOUGHT ANSWER IN TELEVISION TRAINING FOR THE MAN 

ALREADY IN RADIO! TRAIN AT HOME -FULL PROGRAM -4 TO 8 WEEKS! 

Low Cost- Monthly Payments. Everything You Need to Learn... 

TELEVISION 
I Send You NOT JUST an Ordinary TV Kit -But a Complete 

Training System Including TV Test Equipment 

Here is the NEW Combination Sprayberry 
Television Training System 

Out of my laboratory has come an entirely new Tele- 
vision Training...cutting months off the time required 
in old methods. I give all the knowledge and experi- 
ence you need in weeks instead of months. I start 
where your present radio experience ends. The same 
day you enroll with me, I rush the first of many big 
Television kits that I will send during your training. 
From the first hour you are experimenting and testing 
practical TV circuits...and you keep right on from 
one fascinating experiment to another. You build the 
remarkable new Television Receiver -Tester illustrated 
at the left and useful TV Test Equipment. I give you 
theory, too, but it's 100% practical stuff that will make 
money for you in Television. 

YOUR CHOICE OF 

7, 81/2 OR 10 INCH 

TELEVISION PICTURE SIZE 

Exclusive THREE -UNIT Construction 
You build my Television Receiver - 
Tester in 1 hree separate units -one 
unit at a time... each complete and 
self contained within itself. With 
each unit you perform dozens of im- 
portant experiments -and each unit 
may be used in actual Television 
receiver servicing. In this way my 
training may save you many dollars 
by eliminai:ing the need for costly 
TV Test :Equipment. With these 
three units you can locate most TV 
Receiver troubles quickly and easily. 

TV Tuner -1F. Unit 
Contains the RF amplified local 
oscillator, mixer and three stages of 
broad band IF amplification and 
the video second dector. The output 
constitutes the video signal and 
audio IF signal. For training, it is 
used to build and test video second 
detector, and stagger tuned IF 
amplifier obtaining 4.5 me band 
pass. For TV servicing, it becomes 
a TV calibrator for IF alignment, 
substitute tuner, IF signal injector 
and second detector. 

BE READY FOR TOP PAYING TELEVISION JOBS 
If you are a radio -serviceman, experimenter, amateur or advanced 
student .. YOUR FUTURE IS IN TELEVISION. Depending upon 
where you live, Television is either in your town now ... or will be 
there shortly. This is a vast new industry that needs qualified trained 
men by the thousand to install and service TV sets. There's really 
big money in Television, but you MUST know what you are doing 
to "cash -in" on it. I will train you in a few short weeks if you have 
had previous radio training or experience. 

VETERAIiS -Radio por- 
tion of truining available 
under G. I. Bill 

Video -Audio Amplifier Unit 
Provides 4.5 me IF ratio detector, 
low voltage power supply. For TV, 
it becomes the audio output, includ- 
ing speaker, video output and low 
voltage power supply for RF and IF 
stages. For training, it is used to 
build and test transformer type 
power supplies, audio, video, IF 
amplification and FM detection. For 
TV servicing, it is an audio signal 
tracer, IF signal tracer, video signal 
tracer and low voltage power supply. 

Video Tube "Scope" Unit 
Scope unit contains low and high 
voltage (6000 V.) power supply for 
independent operation. For tele- 
vision, it becomes the sync, vertical 
and horizontal sweep circuits and 
their power supplies. For training, 
it is used to build and test most TV 
power supply, deflection, sweep, 
oscillator, and sync circuits. For TV 
servicing, it is a video signal tracer 
and sweep signal analyzer as well as 
substitute high and low voltage 
power supplies. 

IMPORTANT -FOR MEN JUST STARTING OUT IN RADIO- TELEVISION 
If you have no previous experience in Radio work, be sure to mark 
that fact on the coupon below. I will send you complete information 
about my Radio- Television training that starts with basic funda- 
mentals and carries you right through my new Radio and Television 
Training. I will send you my two big Radio -Television books, 
including an actual lesson selected from my course. I want you to 
know exactly what this great industry has in store for you. There 
is no obligation, of course, and NO SALESMAN WILL CALL. 

FILL OUT AND MAIL COUPON 
Get these Valuable Books FREE! 

Every Radio Serviceman today realizes his 
future is in Television. He knows he 
MUST have training -the right kind of 
practical training such as I am now offer - 
ing-to protect his job, his business for 
the future. This is equally important for 
the man just starting out. And so I urge 
you to get the facts I offer you FREE and 
without obligation. Learn how quickly 
and easily you can get into Television. 
Fill out and mail the coupon TODAY. 

SPRAYBEERY ACADEMY OF RADIO, 111 N. Canal, Dept. 25 -J, Chicago 6, III. 

May, 1950 

SPRAYBERRY ACADEMY OF RADIO, Dept. 25 -J 
111 North Canal St., Chicago 6, Ill. 
Please rush to me all information on your Radio -Tele- 
vision Training plan. I understand this does not obligate 
me and that no salesman will call upon me. 

Name Age 

Address 

City State 
Please Check Below About Your Experience 

Are You Experienced? No Experience 
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---- ACCURAC 

Model 

V 11111 MI 

Designed for the engineer and technician who wants 
laboratory accuracy. Achieved in Model 630 -A 

by more accurate components and hand -drawn scales 
that compensate for the average individual 

characteristic of each instrument. Also includes knife -edge 
pointer and mirror scale to eliminate parallax. 

630 -A 
ONLY ß47.5O AT YOUR DISTRIBUTOR 

20 

1/2% I 
RESISTORS 1 mmul 

COMPENSATED I 
OHMMETER 

1 

CIRCUIT I 

1 
HAND -DRAWN 1 

MIRRORED 

SCALES mossoms 

FOR THE MAN WHO TAKES PRIDE IN HIS WORK 

Tripledj 
TRÍ PIEn 

fIEL7RIGAl INSTRUMENT 
COMPANY. 

BLUFFTON 
OHIO, U.S.A. 

RADIO S TELEVISION NEWS 
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HAVE 
I HESE G E 

DO YOU HA 
1t!tDERS? 

SALES more business 

4-way 
plan for sig n 

NEW electric 
window 

r metal ta! sign 
NEW outdoor indoor card 

NEW luminescent 
w 

decalcomania 
-di 

cabinet 

W tube storages di 
ad mats 

NEW newspaper onion mailers 
postcard Promotion mail 

Convenient GE tube puller 
Handy G Ik Magazine 
techni -ta urse 

TV service 
co 

Distinctive shop 
g arments 

`¡,fall plaque 
s 

Giant tube carton 

Imprinted 
stationery 

and 
cards 

and tube-test stickers 
Repair shipping labels 

Job-tickets 
an 

is the `G -E' on my store window that brings in cus- 
A tomers. And `G -E' on the tube cartons on my shelves 
leads them to buy!" Radio -TV servicemen unite in this 
statement, for their sales have proved the pull of the 
General Electric trademark. 

Also ... more business comes to G -E tube dealers 
because all their needs are met with a complete line of 
TV- picture, metal, glass, and miniature types, as well as 
germanium diodes and selenium rectifiers. Profits are big- 
ger by reason of General Electric's sensational group of 
plus -powered promotion helps (the list at the left shows 
how many new items there are to give your 1950 sales a 
jet take -off). 

Phone or write your G -E tube distributor ... today. 
He'll show you how to make real money from an active 
local market you can dominate with G -E tubes to install 
and sell, G -E promotions to help you sell! Electronics De- 
partment, General Electric Company, Schenectady 5, N. Y. 

Yl~;f"'`^ÿµ 
May, 19511 

a yzai hut coll 
ELECTRIC JY GENERA 

utJw 
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WV 

II RC c droll deielopient 

Amazing new IRC Concentrikit is 
the practical answer to your con- 
centric dual replacement problems. 
With this set of specially designed 
parts you can assemble over 90% of 
all concentric dual types . . . no more 
long searches and waits for exact 
duplicates. You save time, worry 
and inventory investment. 

YOU'LL BUILD CONCENTRIC 
DUALS QUICKLY AND EASILY 

WITH CONCENTRIKIT. Assembly 
is simple, and can be completed 

in a few minutes. Step-by-step 
instructions are furnished with every kit. 

REPLACEMENT MANUAL AVAILABLE 
Full replacement data on concentrics 
for all applications, from the earliest 
home and auto radios to television, 
are contained in a new IRC CON- 
CENTRIC DUAL REPLACEMENT 
MANUAL Be sure to get a copy 

_, from ou R. rib 
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HERE S 
WHAT YOU GET 
In Concentrikit Stock Assortment #13 

Quantity 
Complete 
Concentrikits 

Base Elements 

B11-108 
B11-114 
B11-115 
B11-116 
B17-116 
811-119 
B11.120 
B11-121 
811.123 
B11-128 
B11-130 
B13-130 
B13-130X 
B18-130X 
B18-132X 
B11-133 
B13-133 
B13-133X 
B18-133X 

Television has greatly increased your concentric dual 
requirements ... be ready with this CONCENTRIKIT 
Stock Assortment on your bench. Handsome metal 
cabinet contains all you need to assemble quickly any 
of 144 different concentric duals. It covers over 500 
models ... RCA, Admiral, Air King, Belmont, Emer- 
son, General Electric, Motorola, Philco, Westinghouse, 
Zenith and many others. Order from your IRC Dis- 
tributor now, or send coupon for more information. 
International Resistance Company, 401 N. Broad St., 
Philadelphia 8, Pa. 

INTER ATIONAL 
ESISTANCE COMPANY 

Wks/pe cat t Saca -v7- 
In Conada: International Resistance Co., Ltd., Toronto, Licensee 

Quantity 
B19-133X 1 

4 B11-137 
B13-137 
813-137X 
B18-137XX 
B19-137 X 

B11-139 
B13-139 1 

B13-139X 

2 
2 
1 

2 

2 
2 

3 

2 
1 

1 

1 

2 

Inner Shaft Ends 

E -187 3 
E -190 1 

E -202 2 

Sleeve Bushings 

S -4 
S -5 

Resilient Retainer 
Rings 10 

Switches 

76.1 3 

Concentrikit Stock Assortment comes in a sturdy 
all -metal cabinet. Four drawers and individual 
compartments assure efficient stocking . and 
cabinets may be stacked with IRC Resist-0- 
Cabinets to make a convenient and good -looking 
shop arrangement. METAL CABINET IS SUPPLIED 
AT NO EXTRA CHARGE, you pay only the regular 
price of the parts. 

and 
the 
price 
is- 
ORDER YOURS TODAY: 

INTERNATIONAL 
41 S N. Broad 

ONAL 
RES 

¡41 
ad Street, Phila. 8, V 1'm interested. 

S r Pa. E COMPANY' 
details end Assortment. °n CONCÉÑTRÌK DCI QE T aLand DC2S 

h IR d find 2 Dealer St ck C Concentric 
,pc 

in starnps or 
NQme al Replace coin for Replacement 

Manual. Copy of 
C° "Pant'.. 

Address. 
. 
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AMPHENOL SINGLE BAY 
INLINE ANTENNA 

MODEL 114 -005 

AMPHENOL 

*U. S. Patent No. 2,474,480 

TV ANTENNAS 

IE 

AMERICAN ,PHENOLIC CORPORATION ° 

1830 SO. 54TH AVENUE CHICAGO 50, ILLINOIS 

"The ony all-industry 
sponsored Conference 

and Show in Electronics" 

SUNDAY, MAY 21 

9:00 a.m. 

Remember... 
May is Market Month! 

PARTS DISTRIBUTORS CONFERENCE AND SHOW 

MAY 22 -25 1950 STEVENS HOTEL CHICAGO 

PROGRAM OF EVENTS 

Exhibition Hall and Display Room Area open for 
erection of displays 

10:00 a.m. Registration Desk Opens- Exhibition Hall Lobby 

6:00 p.m. Radio's Old Timers- Cocktail Party for Members - 
South Ballroom, Stevens Hotel 

MONDAY, May 22 "ASSOCIATIONS' MEETING DAY" 

9:00 a.m. Erection of Displays 

10:00 a.m. Registration Desk Opens- Exhibition Hall Lobby 

10:30 a.m. General Meeting -"The Representatives" of Radio 
Parts Manufacturers, Inc. -Upper Tower Room, Stevens 
Hotel 

12:30 p.m. Luncheon Meeting for General Members -"The Rep- 
resentatives" of Radio Parts Manufacturers, Inc. - 
Lower Tower Room, Stevens Hotel 

2:00 p.m. Joint Meeting of Sales Managers Club, Eastern Divi- 
sion; Association of Electronic Parts & Equipment Man- 
ufacturers; and West Coast Electronic Manufacturers' 
Association -South Ballroom, Stevens Hotel 

2:30 p.m. Delegates' Meeting -"The Representatives" of Radio 
Parts Manufacturers, Inc. -Upper Tower Room, Stevens 
Hotel 

3:30 p.m. Annual Meeting of Member -Exhibitors and General 
Members of Radio Parts & Electronic Equipment 
Shows, Inc. -South Ballroom, Stevens Hotel 

6:00 p.m. Registration Desk Closes 

7:00 p.m. INDUSTRY KEYNOTE DINNER -Grand Ballroom, 
Stevens Hotel 

TUESDAY, May 23 

10:00 a.m. Registration Desk Opens- Exhibition Hall Lobby 

Exhibition Hall Opens- Attendance confined to ex- 
hibitors, their booth attendants, sales representatives, 
and all distributors 

1:00 p.m. Display Room Area Opens 

2:00 p.m. Distributors' Educational Session on "Sales and Mer- 
chandising" -North Ballroom, Stevens Hotel 

6:00 p.m. Registration Desk Closes 

Exhibition Hall Closes 

WEDNESDAY, May 24 

10:00 a.m. Registration Desk Opens- Exhibition Hall Lobby 

Exhibition Hall Opens- Attendance confined to ex- 
hibitors, their booth attendants, sales representatives 
and all distributors 

1:00 p.m. Display Room Area Opens 

2:00 p.m. Distributors' Educational Session on "Inventory Con- 
trol" -North Ballroom, Stevens Hotel 

6:00 p.m. Registration Desk Closes 

Exhibition Hall Closes 

THURSDAY, May 25 

10:00 a.m. Registration Desk Opens- Exhibition Hall Lobby 

Exhibition Hall Opens- Attendance confined to ex- 
hibitors, their booth attendants, sales representatives, 
and all distributors 

1:00 p.m. Display Room Area Opens 

2:00 p.m. Distributors' Educational Session on "Financial Man. 
agement" -North Ballroom, Stevens Hotel 

6:00 p.m. Registration Desk Closes 

Exhibition Hall Closes 

1950 Parts Distributors Conference & Show ends. 
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HOW TO REDUCE 

TV INTERFERENCE 

Use Wave Traps Made With 

©HMllT[ 
"Frequency- Rated" 

CHOKES 
There are many cases where the front end of a '1'N' 

receiver lacks the selectivity required to eliminate 
very strong 14 or 28 Mc signals. These fundamental 
frequencies jam through the receiver front end and 
create many kinds of cross- modulation products which 
affect the viewed picture (not to mention the set - 
owner's temper). The only solution: each receiver 
affected must be treated separately, to prevent such 
fundamental frequencies from getting in and affecting 
the TV signal. 

Tuned wave traps- either series, parallel, or com- 
bination types -are most commonly used to eliminate 
this trouble. They can be made effectively with 
Ohmite high -Q Chokes, in combination with suitable 
trimmer capacitors. (Sec diagrams at the right.) 

Since most receivers have 300 -ohm input, that type 
has been treated here. These designs, however, can be 
adapted to 72 -ohm input as well. Series -tuned traps 
are connected from the receiver terminals to ground. 
In some cases, however, two parallel -tuned traps may 
prove equally satisfactory. The chokes and trimmers 
can be mounted on a small terminal board with 
binding posts or clips for easy installation. 

WRITE FOR BULLETIN 133 
AND CATALOGUE 21 

OHMITE MANUFACTURING COMPANY 
4885 W. Flournoy St., Chicago 44, III. 

NEW OHM'S LAW 
CALCULATOR 

Quickly solves all Ohm's 
Law problems- including 
parallel resistance. Also 
has standard slide rule. 

OHMITE CHOKES have accurately predetermined 
frcquencc characteristics. High "Q" single -layer wound on low 
power -factor plastic or steatite cores; insulated and protected by 
moisture -proof coating. Z -14 and Z -28 rated 600 ma; others 1000 
ma. Seven sizes- covering range 3 to 520 megacycles. 

SERIES TRAP PARALLEL TRAP 

io obòböD 
I o, 1( o 
H I GND. OI IC 

1 

90Q44Q 
L J O J 

Table below shows approximate capacity necessary 

to resonate OHMITE Frequency -Rated Chokes 

at various frequencies: 

OHMITE 
CHOKE 

mmf 
at 

3.5 Mc 

mmf 
at 

7 Mc 

mmf 
at 

14 Mc 

mmf 
at 

21 Mc 

mmf 
at 

28 Mc 

mmf 
at 

50 Mc 

mmf 
at 

56 Mc 

Z-28 98 25 6.2 

Z-50 74 19 8.2 4.6 

Z-144 72 A 32 18 5.7 4.5 

Z-235 6 9 39 12 9.7 

Z-460 51 40 

eat% bMuúE 
Reg. U.S. Pat. Off. 

R H E O S T A T S R E S I S T O R S T A P S W I T C H E S 
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The Service 
Managers of 

(»WM it a, 
EN/rm 

all recommend the 

Max Schinke- ADMIRAL Frank Smolek- ZENITH 

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

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

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

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

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

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

L 

Ed Croxen-HALLICRAFTERS Tim Alexander -MOTOROLA 

THESE RANGES SHOW HOW MUCH THE 
SIMPSON GENESCOPE CAN DO FOR YOU 

FREQUENCY MODULATED 
OSCILLATOR 

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

cycles 
Sweep width variable from 

zero to 15 megacycles 
Sweep rate 60 cycles per 

second 
Specially designed 

frequency sweep motor 
Continuously variable 

attenuator 
Crystal calibrator: 

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

75 ohms 
Step attenuator for control 

of output 

THE SIMPSON MODEL 479 TV -FM 
SIGNAL GENERATOR 

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

INSTRUMENTS THAT STAT ACCURATE 

AMPLITUDE MODULATED 
OSCILLATOR 

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

cycles or unmodulated 
Continuously variable 

attenuator 
Visual method of beat fre- 

quency indication 
OSCILLOSCOPE 

Vertical sensitivity: 35 my 
per inch 

Horizontal sensitivity: 
70 my per inch 

Linear sweep frequency: 
3 cycles to 60 kilocycles 

60 cycle sine sweep 
Frequency essentially flat 

to 200 KC. usable to over 
3 megacycles 

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

in Conodo: Boch -Simpson, Ltd., London, Ont. 
Phone: Columbus 1 -1221 
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a.a vivNr HAVE ID 
TELL HI NI "HOW " 

The Rds ki n ofi course.. . 
SANGAMO'S NEW MOLDED PAPER TUBULAR CAN 

HELP SOLVE YOUR CAPACITOR PROBLEMS! 
The Sangamo Redskin has the "How" it takes to lick paper tubular troubles. The strong, 
tough plastic casing stands rough handling and the especially designed, flexible leads 
are troublefree ... they resist breakage and they can't pull out. It is used extensively 
by television manufacturers because it gives dependable long 
life operation at 85° C. The thermo -setting plastic case is 
molded under low pressure- assuring elements undamaged in 
fabrication, longer life, greater dependability, and the absence 
of "hot spots." 
A trial of these better molded tubulars will convince you. See 
your Jobber for the Redskin and the other capacitors in the 
Sangamo Tribe. 

-NEVER FLINCHES IN THE PINCHES! 

f3 

WATER TEST 

4 

HEAT TEST PULL TEST LIFE TEST 
Far surpasses any ex- Excellent operation Leads resist breaking Long life even under 
isting specification re- under high tempera- or pulling out. Takes most severe operating 
quirement. ture conditions. rough handling. conditions. 

® 
SANGAMO ELECTRIC COMPANY 

SPRINGFIELD, ILLINOIS 
In Canada: Sangamo Electric Company Limited, Leaside, Ont. 
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Centralab Components 

... 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 compensation 
in AF, VHF, UHF, TV, AM and 
FM circuits. 

CRL CAPACITORS MEAN 

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, 

PROFITS FOR YOU! 

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. 

28 RADIO & TELEVISION NEWS 
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Safes for Se vicing 
Successful servicemen, like successful engineers don't guess they know! 

Here are Four important standards they run their business by: "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 will find it profitable to ask your nearest 

Centralab distributor for all the facts. Call him today! 

Cen 
Division of GLOBE -UNION INC. Milwaukee 

Ask Your Distributor for These C R L 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. 

May., 1950 

SWITCHES 
ROTARY for band change, meter, in- 
tercom circuits ; made in ceramic and 
phenolic models. ROTARY SPRING 
RETURN for meter selection, in- 
tercom, phono -radio applications. 
MEDIUM DUTY for band chang- 
ing in low power exciter -transmitters 
and receivers. LEVER ACTION for 
intercom, speaker, microphone and 
other applications. 

29 
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the New 

PYRAMID 

umidiSeal" 
(TUBULAR PAPER CAPACITOR) 

Ruggedly built to 
withstand undue 
vibration and rough 
handling 

Outer tube 
plastic impregnated 
to prevent 
moisture- absorption 

Light outer coat 
of high-temp wax 
provides 
double protection 

Each end 
plastic sealed 
against moisture 

Leads anchored 
securely in solid 
plastic end 

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

WRITE FOR COMPLETE LITERATURE 

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

PYRAMID 
k4 

PYRAMID ELECTRIC COMPANY 
155 Oxford Street 

Paterson, N. J., U.S.A. 
TELEGRAMS: WUX Paterson, N. J. 
CABLE ADDRESS: Pyramiclusa 

3Q6 

JACK HARRISON has been named to 
the post of general manager in charge 
of the custom -built 
cabinet division of 
Mars Television, 
Inc. of Corona, Long 
Island. 

Mr. Harrison 
comes to his new 
post from W & J 
Sloane where he 

0` 
served as manager 
of the radio and television department 
for the Fifth Avenue department 
store. Prior to his association with 
Sloanes he was, for many years, the 
sales engineer for Scott Radio. 

His new duties will include the cre- 
ation of individually styled cabinets in 
addition to handling the sales and dis- 
tribution of the company's custom 
line. 

* * * 
SIMPSON ELECTRIC COMPANY has re- 
cently merged with The American 
Gage & Machine Company and will be 
known as the Simpson Electric Divi- 
sion. 

Ray Simpson, veteran of 38 years in 
the industry, will remain as chairman 
of the new division. Herbert Bern - 
reuter has been elected to the post of 
vice -president of the parent company 
and will act as operating head of the 
Simpson Division, with which he has 
been associated since its inception. 

Personnel, operating and sales pol- 
licies will remain unchanged. 

* * * 

HAROLD J. NEWTON, vice -president 
and general sales manager of National 
Electric Products 
Corp. of Pittsburgh, 
resigned his post re- 
cently because of 
ill health. 

The resignation 
of Mr. Newton 
brings to a close a 
38 -year continuous 
sales effort for the 
company. He was first associated with 
the organization in 1912 and trans- 
ferred to Pittsburgh in 1929 as eastern 
district sales manager. He later served 
as western sales manager and sales 
manager of the corporation. 

He has been vice -president and a 
director of the firm since June, 1948. 

* * * 

AUSTIN LESCARBOURA, a well -known 
figure in the radio industry, has been 
awarded the French Legion of Honor 
for technical assistance rendered over 
many years and more recently to in- 
dustrial missions sent to the United 
States in conjunction with the reha- 
bilitation of postwar France. 

This is the third French decoration 

awarded to Mr. Lescarboura. He pre- 
viously received the Officier d'Acade- 
mie decoration in 1919, followed by his 
promotion to Officier de l'Instruction 
Publique in 1947. 

* * * 

CONCORD RADIO CORPORATION and 
Radio Wire Television, Inc., have an- 
nounced a severance of the joint own- 
ership of stock in the two firms. 

Samuel J. Novick has acquired all 
the stock and is now the sole stock- 
holder of Concord Radio Corporation 
which operates stores in Chicago and 
Atlanta, Georgia. 

Abraham Pletman has acquired all 
the stock and is now the sole stock- 
holder of Radio Wire Television, Inc., 
which operates stores in New York 
City, Newark, New Jersey, and Bos- 
ton, Mass. Heretofore, the stock in 
each corporation was owned jointly by 
the two men. The stores will con- 
tinue to operate under the same names 
as before. 

* * * 
CHARLES L. DAVIS has been named 
manager of distributor sales to head 
the new distribu- 
tor sales setup at 
American Trans- 
former Company of 
Newark, New Jer- 
sey. 

Mr. Davis was 
formerly associated 
with Jones Motor- 
ola Company of 
Stamford as vice -president in charge 
of sales, service, and advertising. Prior 
to that association he was assistant to 
the vice -president of Central National 
Bank of New Rochelle, New York and 
assistant to the treasurer of the Dela- 
ware, Lackawanna and Western Coal 
Company of New York City. 

Under the new program headed by 
Mr. Davis, distributors will be ap- 
pointed in key locations throughout 
the country to handle the sale of 
AmerTran transformers. 

* .* * 

INSTRUMENT ASSOCIATES has moved 
its office and warehouse to 37 East Bay - 
view Avenue, Great Neck, New York 

HERMAN H. SMITH, INC., manu- 
facturer of radio hardware, electrical 
components, and TV accessories, has 
moved to new and larger quarters at 
436 18th Street, Brooklyn 15 ... POL- 
ARAD ELECTRONICS CORPORATION 
has increased the size of its manufac- 
turing facilities by moving to 100 Met- 
ropolitan Avenue in Brooklyn . . . 
W. H. BRADY COMPANY recently 
moved to 204 West Washington Street 
in Milwaukee ... The increase in tel- 
evision production has forced HAYDU 
BROTHERS, manufacturers of electron 
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THESE LE 
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firsts in popular 
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Seen these Hytron TV set makers shown 

sets? The prominent td the list is growing. 

are using them. An 

SR 

L 

HELt-CARLSpH 

1g 0' ' 
X2 1 

example, 
now uses the 

these 

6BQ6GT. 
Dugout, for see many more of ,roe 

more new 
the ass and 6B 

es And V for the m 
famous tub low -cost T 

f trop firsts, 
types designed these Hytron Buy 
market. set manufacturer.. 
follow the leading gytron! 
the original. y 

HYTRON 
TV FIRST 

HYTRON 
TV FIRST 

6BQ6GT, 
25BQ6GT 

extra- 
performance 

deflection 
amplifiers. 

HYTRO 
stiCE IN U S 

HYTRON 
TV FIRST 

12BH7 
twin -triode 

sweep amplifier 
with superior 

efficiency. 

HYTRON 
TV FIRST 

X2 
,ìiYTRQ*l 

titADEiN USA, 

6U4GT 
high - 

perveance 
damping 

diode. 

HYTRON 

1X2 
compact, 

high -voltage 
TV rectifier 

NYTko, REFERENCE GUIDE 

rM ctst re rimar runs 

N[tR0t1 

May, 1950 

16RP4 
original rectangular 

TV picture tube. 

NEW 4th EDITION 
Hytron Reference Guide for 
Miniature Electron Tubes 

Miniature types are multiplying 
fast. You need this Hytron Refer- 
ence Guide. Originated by Hytron, 
it is unique. Lists all miniatures to 
date, regardless of make. Six 
pages of pertinent data. 132 mini- 

atures - 41 of them new. 70 bas- 
ing diagrams. Lists similar larger 
prototypes. Free from your Hytron 
jobber. Get your copy of this old 
friend brought up to date - today. MAIN OFFICE: SALEM, MASSACHUSETTS 
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E R 
DUAL 
SPONS E 

Instantly 
Gives You High Fidelity 

want 

r Rising Characteristic 
. . 

as 

. the Only High Level Cardioid Crystal 
Microphone with All these Features! 

* EXCLUSIVE E -V DUAL FREQUENCY RESPONSE 
Convenient screw control provides: 
I. Smooth, Wide Range Response for High 

Fidelity Sound Pick -up. 
2. Wide Range with Rising Characteristic 

for extra crispness of speech or em- 
phasis of high frequencies. 

*HIGH OUTPUT LEVEL 

*E V MECHANOPHASE* CARDIOID 
Overcomes background noise, rever- 
beration, feedback. Extends front pick- 
up range. Solves troublesome 
problems. 

*ENCLOSED METAL -SEAL CRYSTAL 
Greater Protection against Moisture 

*BUILT -IN "ON -OFF" SWITCH 

*HIGHEST PURITY PRESSURE CAST CASE 

*DURABLE SATIN CHROMIUM FINISH 

*TILTABLE HEAD. 3á " -27 THREAD 

*BUILT -IN CABLE CONNECTOR 

Favorite of thousands for its quality, its 
performance, its value! 
CARDAX Model 950.List Price $39.50 
CARDAX Model 950A. Made to match 

Collins 32V -1. Built -in control 
switch. MC -3 connector on free end 
of cable. List Price $42.50 

Send for Full Facts Today 
NO FINER CHOICE THAN 

SIFICCArelke, 
ELECTRO- VOICE, INC., BUCHANAN, MICH. 
EXPORT: 13 East 40th St., New York 16, U. S. A. 

Cables: Arlab 

E-V Pat. Pend. Licensed under Brush Patents. 
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guns for television tubes, to acquire 
a plant in Mount Bethel, New Jersey, 
with a 10,000 square foot addition be- 
ing erected at the present time . . 

SIGHTMASTER CORP. has moved to 111 
Cedar Street in New Rochelle, N. Y. 
The new plant will enable the corn - 
pany to quadruple production of its 
television receivers ... ACCURATE 
MANUFACTURING COMPANY, manu- 
facturers of friction and rubber tapes, 
has recently completed a new plant in 
Garfield, New Jersey, which will in- 
crease the facilities of its existing fac- 
tory building in that city . . . Con- 
struction has begun on a new 15,000 
square foot area building in Cuba, 
New York, which will house addition- 
al production facilities for ACME ELEC- 
TRIC'S line of television transformers 

CORNING GLASS WORKS is build- 
ing a new plant in Albion, Michigan, 
for the manufacture of glass bulbs for 
television picture tubes . HOFFMAN 
RADIO CORP. has added 20,000 square 
feet of floor space to its plants in Los 
Angeles ... GLOBE -UNION, INC., has 
acquired a new plant in Denville, New 
Jersey, which will be devoted to the 
production of a full line of ceramic 
capacitors manufactured by the Cen- 
tralab Division of the company . . . 

The new television tube plant of the 
RADIO CORPORATION OF AMERICA 
was recently dedicated at Marion, In- 
diana, with local and state dignitaries 
in attendance. 

* * * 

GEORGE R. SOMMERS has been ap- 
pointed assistant general sales mana- 
ger of the Radio 
Tube Division of 
Sylvania Electric 
Products Inc. 

Mr. Sommers 
joined the company 
as a lighting fixture 
specialist in 1940 
and early in 1943 
was transferred to 
the Washington, D.C. territory where 
he instituted a decentralized sales 
policy which was later adopted for the 
company's district sales offices. He 
was appointed director of Pacific 
Coast sales for Sylvania in 1945 and 
in 1949 was transferred to the New 
York office to assist the general sales 
manager of the Radio Tube Division. 

* * * 

WALTER F. GREENWOOD has been 
named manager of industrial sales for 
Telechron, Inc., of Ashland, Mass. . . . 

PINCKNEY B. REED is the new manager 
of the Industrial Equipment Section 
of the RCA Engineering Products De- 
partment . . . Associated Merchandis- 
ing Corporation has named GEORGE 
W. SMITH to the post of merchandise 
representative for radios, television, 
and records . . . D. Y. ROBINSON will 
represent Webster Electric Company's 
sound division in the New York area ... R. C. DOVE and H. V. SOMERVILLE 
have been named operating assistant 
to the vice -president and technical as- 
sistant to the vice -president respec- 
tively with the distribution division 

(Continued on page 120) 
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/9*/#0,0* 

SKY HAWK 

CHECK THESE FEATURES 

C.D SKY HAWK 

TELE-ROTOR 
CONTROL 

. with the PERFECT 
PATTERN dioi:..Rrcgtrtip 
cIIntrqj with instant i(t!IS- 
catÌtrn of ürtten-ta ('iotiticn 
how on 3he :1turrtinoterj 

two-tone face.. 

the Following Models: 
Available. in $37.45 

TR -1 . .. rotator with control b o x . . . . 

control rotator with 
44.95 

TR-2 ...compass 
Pattern" dial 

Perfect 

A Combination You Can't Beat .. . 

It's a C -D Sky Hawk Antenna with a 

C -D Sky Hawk Tele -Rotor 

May, 1950 

Will Handle 7/8" to 2" diameter 
Upper and Lower Masts 
Heavy -Duty Motor - Reverses 
Instantly 
Mast, Tower or Platform 
Mounting 
Four Heavy -Duty Guy -Wire Lugs 

Completely Weather - Sealed 
... Factory Lubricated For Life 

Handles Heavier Loads With Ease 
... As Much As 150 Pounds 
Streamlined Weather -proof Design 
...Durable Sturdy Construction 
12 Heavy -Duty Ball Bearings in two 
61/4" diameter Ball Bearing Races 

Heavily Reinforced Die -Cast Housing 
Heavy -Duty Precision Gears 

Positive Stop at End of Rotation 

The television industry hos been looking for something like this ... and it took 
CORNELL -DUBILIER to produce it! THIS is the last word in ROTATORS ... the 
finest! ... BECAUSE IT HAS EVERYTHING! It wasn't developed overnight but 
is the result of fourteen solid months of research and development! BUT ... 
it has been worth it! ... BECAUSE IT MEASURES UP TO CORNELL- DUBILIER 
STANDARDS 

CONSISTENTLY DEPENDABLE 

ROTATORS 

CORNf!! DUB/! /fR 
SOUTH PLAINFIELD, NEW JERSEY 

CAPACITORS' ANTENNAS 
. VIBRATORS CONVERTERS 
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1950 Version of the famous World War II 
(and pre -war) 
Transmitter! 

The communications "work- 
horse" of World War II has 

returned to its peacetime role! 
Limited quantities of this most 

respected member of 
Hallicrafters transmitter family 

are now being built 
for the civilian market. 

All transformers hermetically 
sealed. Shock mounted 

for mobile use. Complete with 
tuning units and output coil 

sets for 2 to 18 Mc (coils 
for 28 -30 Mc available 

separately). 450 Watts CW, 
300 AM phone. Ask wherever 

Hallicrafters communications 
equipment is sold or write 

to the factory for a spec sheet. 

HT-4G. .$1,520.00 

hallicrafters 

Speech Amplifier 
HT-5G...$217,00 

"The gueio-flta.tá 1Pa.di` 
See and Examine the Latest Hallicrafters Equipment 

C H I C A G O 24, I L L I N O I S at the Radio Parts Show- Chicago -May 22nd to 25th. 
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s 
HAIS TV STATION 

By J. B. POPKIN- CLUItMAA. W2LNP 1 
Hazeltine Electronics Corporation 

ROM time to time there have 
I been amateur television systems 

- - described in the various radio 
publications. While these have been of 
good design in most cases, all lacked 
the definition and quality that people 
have been led to expect since the ad- 
vent of popular television. The system 
to be described is capable of the full 
resolution and detail associated with 
the present day television standards. 

By the ingenious use of scanning 
pulses taken from any standard tele- 
vision broadcast station by means of 
a standard TV re- 
ceiver, much of the 
complication of a 
commercial transmit- 
ter is avoided. 

The expensive 
image orthicons and 
iconoscopes are re- 
placed by standard 
cathode -ray tubes 
which may be of the 
surplus variety. 

Reception of the 
signal is accom- 
plished by any TV re- 
ceiver equipped with 
a simple converter. If 
desired it is possible 
to use the same re- 
ceiver to pick up both 
the scanning pulses 
from the transmitter, 
tion of the transmitter picture from 
another amateur TV station. 

Operation is on the 420 -450 mc. band, 
permitting the use of small high gain 
antennas and readily available tubes. 

While the equipment may appear 
complicated, it has been broken into 
several component parts to simplify 
the construction. This enables the ad- 
vanced amateur to construct and test 

Fig. 1. To simplify 
construction 
and testing, sys- 
tem is built in 
separate units. 

l'art I. Complete description of a ham TV station that can be 
built from available parts at relatively low cost. Succeeding 
articles will present details on constructing entire station. 

the units individually and avoid many 
of the pitfalls associated with a com- 
bined unit. 

It should be pointed out that the 
equipment is operating on an amateur 
band and only licensed amateurs may 

will have many of the parts needed 
and be able to hold the completed cost 
to a low figure. In any event the cost 
will be far below that of any compar- 
able system. 

This television system uses rela- 
tively common corn - 
ponents and is capa- 
ble of being built by 
the average experi- 
menter experienced 
in the radio art. It 
provides a means of 
making a standard - 
definition broadcast 
picture of 525 lines, 
60 fields, 30 frames 
interlaced two -to -one, 
having a video band- 
width up to 4.5 meg- 
acycles. In this sys- 
tem, for simplicity, a 
single transmitter 
sends the sound si- 
multaneously with 
the video by means 
of frequency modula- 

tion of a 4.5 megacycle sub -carrier. 
The complete signal is transmitted on 
an amateur carrier frequency, such as 
432 megacycles. Reception can, there- 
fore, be accomplished on a standard 
television receiver preceded by a sim- 
ple frequency converter. 

The basic "picture maker" or cam- 
era used in this inexpensive system is 
derived from an old device used in 
early television experiments with ro- 

BOTH SOUND AND VIDEO ARE INCORPORATED IN SINGLE TRANSMITTER 

STANDARD DEFINITION, 525 LINES, 60 FIELDS, 4.5 MC. BANDWIDTH IS PROVIDED 

NO EXPENSIVE ICONOSCOPES OR IMAGE ORTHICONS REQUIRED 

STATION COVERED OPERATES ON 420 MC. BAND. HIGHER FREQUENCY AMATEUR BANDS 
CAN BE USED 

SYSTEM DESCRIBED IS FOR TRANSMISSION OF STILLS. ALTERNATE 
METHOD FOR SCANNING MOVING OBJECTS IS DISCUSSED 

IMPROVED SYSTEM, ALSO DESCRIBED, EMPLOYS STANDARD TV RECEIVER TO 
PROVIDE SYNC AND SCANNING PULSES. SAME RECEIVER CAN ALSO BE USED TO 

RECEIVE PICTURE AND SOUND FROM ANOTHER AMATEUR STATION 

TO REDUCE COST, ANY STABLE 420 MC. TRANSMITTER, EITHER 
SURPLUS OR HOME -BUILT CAN BE USED 

OPERATOR OF EQUIPMENT MUST BE A LICENSED AMATEUR. TO BUILD COMPLETE 
STATION CONSTRUCTOR SHOULD BE FAMILIAR WITH RADIO DESIGN AND THEORY 

and for recep- 

May, 1950 

operate this television equipment. 
This first article will outline the 

system used and show different ways 
of accomplishing the final result. Suc- 
ceeding articles in this series will give 
details of the various component parts 
which go to make up the complete 
station. 

Many of the components used are 
taken from surplus equipment to re- 
duce the over -all cost. Most amateurs 
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TV BDCST 
/RECEIVING ANTENNA 

(I) Swee 

(2) 
R ceiver's/Raster 

Crt / 

3 
TRANSPARENCY 

(8);ë¡ëtiër or 

m 

(4) 

(5) 
Video Amp 

(6) 

B io nking 

High 1 Video 
Pecker Phase 

Splitter 

(9) 

Sound EM 

Ipu 6errerotor 

(7) 

Video and Blanking 
-40 

Corner Reflector 
Antenna 

Fig. 2. Block diagram of transmission system showing functions of the units. 

DEFLECTION 

BLANKING 

RASTER 

35 MM KODASt IDE PROJECTOR 

r 
35 MM SLIDE PHOTOTUBE 

(IN PLACE OF PROJECTING LAMP) 

PROJECTION 
LENS 

1 

I 

J 
CONDE NS NG 

35MM LENS 

TO PHOTOTUBE 
MULTIPLIERS 

AND 
VIDEO AMPLIFIER 

Fig. 3. Method for using cathode -ray tube as light source for 35mm transparencies. 

Fig. 4. A 420 mc. converter is used with 
a standard television set for reception. 

tating discs and known as the flying 
spot scanner. 

Suppose that a spot of light such as 
is generated by an arc lamp is fed 
through a rotating disc with small 
holes in it arranged spirally so that 
they progressively become nearer to 
the center of the disc. This means that 
if a scene is illuminated by this light, 

Fig. 5. Diagram showing direct reception 
of scanning signals from a TV station. 

) 
UHF AMATEUR 

C TV RECEIVER 

¡A 

VHF BDCST 
TV STATION 

UHF AMATEUR 
TV TRANSMITTER 
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there will be one small flying spot af- 
ter another traversing the scene, each 
illuminating a line of the scene, and 
each line successively displaced, so 
that at the end of one revolution of the 
disc the entire scene has been covered. 
As the spot of light covers each small 
portion of the scene, a phototube picks 
up the light derived from this partic- 
ular portion of the scene. The photo - 
tube current is then a video signal suit- 
able for transmission. (At the re- 
ceiver the corresponding signal is am- 
plified and drives a source of light 
which can be modulated in intensity. 
This light is then viewed through a 
similar receiving disc rotating in syn- 
chronism with the transmitting disc, 
allowing the original scene to be ob- 
served.) This old principle is applied 
electronically in the modern flying - 
spot scanner. Instead of using the ro- 
tating disc with holes, a raster is gen- 
erated on the screen of the cathode - 
ray tube shown as unit (2) in Fig. 2. 
Since the raster is produced by the mo- 
tion of one dot behind the transpar- 
ency, the variations of light value 
from point to point of the transpar- 
ency are picked up by the phototube. 

In the present system the transmit- 
ter uses an ordinary TV receiver al- 
tered so as to separate the sync from 
the received television signal from any 
local TV station. This sync is then 
used to generate the interlaced stand- 
ard RMA sweeps. A block diagram of 
the sending end of the system is given 
in Fig. 2. Unit (1) is the broadcast TV 
set, which is standard and whose 

sweeps and sync- separating circuits 
are as normally found. It is tuned to 
any local TV broadcasting station. In 
the event that it is not possible to re- 
ceive a standard TV signal, then it is 
merely necessary to derive the sync 
and blanking from the TV set's own 
sweep circuits. In this case the picture 
will often have only 262 lines non - 
interlaced, since the horizontal oscilla- 
tor is running free. The picture re- 
tains the same horizontal resolution 
but the vertical resolution is reduced 
by a possible factor of two. For this 
type of operation it is desirable to sync 
the vertical to the 60 -cycle power sup- 
ply so that hum effects will be reduced. 

The lead to the video amplifier 
from the grid of the television set's 
cathode -ray tube (2) is disconnected in 
the set and is instead connected to 
the blanking generator (8). (For this 
source (2) of the flying -spot illumina- 
tion, practically any CRT can be used, 
including surplus P7- phosphor radar 
types.) In addition, the sync derived 
from (1) is to be used later for trans- 
mission purposes in mixer (7). The 
light from the raster of (2) is then 
passed through a transparency (3) 
(which is the picture being transmit- 
ted). This can be held in a slide pro- 
jector holder or put directly on the 
face of the cathode -ray tube (2). If a 
slide projector is used the phototube is 
substituted for the slide projector light 
source, as shown in Fig. 3. Returning 
to Fig. 2, the light passing through the 
transparency is picked up by a photo - 
tube (4), amplified by a video ampli- 
fier (5), passed through a video clip- 
per and blanking inserter (6), and 
then passed through a sync and sound 
sub -carrier mixer (7). The output of 
the mixer is fed to a combined video - 
sound modulator (10), which modu- 
lates a transmitter (11), and this feeds 
an antenna radiating the picture and 
sound signals simultaneously. 

The receiver block diagram is given 
in Fig. 4. The combined picture and 
sound carrier is picked up by a con- 
verter (12), which includes a "cas- 
code" (grounded- cathode triode fol- 
lowed by a grounded -grid triode) i.f. 
amplifier as its output section; it de- 
livers an output corresponding to an 
unused channel of a regular standard 
broadcast TV set (13), where the pic- 
ture and sound are separated by the 
normal processes. 

Other possibilities lend themselves 
suitably to this system. In Fig. 5 the 
TV station A supplies picture and 
sync for the amateur television trans- 
mitting station located at B. If the 
receiving station is located along a 
circumference of radius AB, say at C, 
it becomes possible for the receiver C 
to use the sync directly derived from 
station A without having to receive 
sync from transmitter B. This means 
that all that is necessary to receive B's 
transmission is to disconnect the video 
from the picture -tube grid of C's re- 
ceiver and use instead the video re- 
ceived from B over the u.h.f. link. The 
broadcast TV receiver at C is tuned 
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to station A and is, therefore, scanned 
in synchronism. 

Under these conditions reception of 
B's picture at C will be accompanied 
by a horizontal shift or displacement 
of the picture proportional to the delay 
with which B's picture arrives at C 
with reference to the sync received 
from A. For short distances this shift 
is small. For greater shifts recenter- 
ing of the picture at C or adjustment 
of the horizontal sync phasing control 
becomes necessary. 

This system is not limited to trans- 
parencies. It is possible to send pic- 
tures of live subjects or of fixed ob- 
jects as shown in Fig. 7. The raster 
from the CRT is projected by a projec- 
tion lens on the object, and the re- 
flected light from the object is col- 
lected by a condensing -lens system for 
delivery to the phototube. The re- 
maining operations are then just the 
same as with a transparency. Consid- 
erably greater light is needed than for 
the transparencies, and a 5TP4 or 
5WP15 projection -type CRT with as- 
sociated high voltage is suitable. 

For sending motion pictures the set- 
up is essentially the same as for still 
transparencies. A film projector has 
its light source removed and the photo - 
tube put in its place. A 60 -cycle syn- 
chronous motor is used to drive the 
film sprocket and the film is run 
through the projector at 30 frames 
per second instead of 24. This speeds 
up the motion on the film somewhat. 
It is also necessary to blank the raster 
during the film pulldown time. More 
elaborate means are needed to show 
the film at 24 frames per second. 

Since the transmitter (unit (11) in 
Fig. 2) sends out the picture double - 
sideband, a total bandwidth of nine 
megacycles at the transmitter is de- 
sirable. This presents no problem on 
420 megacycles. However, in order to 
use a standard receiver advanta- 
geously it is preferable to follow the 
vestigial -sideband method as in broad- 
cast practice. One TV sideband with 
the vestigial other sideband is obtained 
by the selectivity of the receiver's i.f. 
amplifier, resulting in reception and 
reproduction of standard RMA pic- 
tures. See Fig. 8. The shaded portion 
represents the sideband eliminated by 
the selectivity of the receiver. Of 
course in tuning up the transmitter it 
is also possible to adjust the tuning in 
such a way that one sideband is am- 
plified more than the other -naturally 
the sideband to be used in the receiver 
should be favored. 

Since the sound is transmitted as a 
sub -carrier, it becomes impossible to 
use full modulation on the transmitter 
for pictures as this would not allow 
the sub -carrier of 4.5 megacycles to be 
continuously transmitted. Generally 
fifty per -cent modulation is used for 
the sideband carrying the FM sub - 
carrier and the other fifty per -cent 
devoted to video signal. Changing these 
proportions of modulation in favor of 
more picture modulation will result in 
undesirable buzz in the sound portion 
of the transmission. Of course, if it is 

May, 1450 

Fig. 6. The original transparency (left) compared to the reproduced image (right). 

desired, a separate sound transmitter 
spaced 4.5 mc. can be used, or other 
sound not necessarily associated with 
a picture can be used. 

The phototube used is a standard 
surplus 931A multiplier type. These 
were used in most of the radar count- 
ermeasure noise generators for radar 
jamming (AN /APT -5). In the noise - 
generator application, use is made of 
the extreme amplification capabilities 
of the tube. However, it is not desir- 
able, in the present case, to employ 
enough gain to reach the noise -level 
capabilities of the tube, as this results 
in "snow" in the television picture. 
For convenience in handling the total 
of 550 volts supply potential, a posi- 
tive and negative source of voltage is 
used. The gain control of the whole 
video system is obtained by adjusting 
the value of the negative supply volt- 
age. 

The output of the phototube is fed to 
a series of video amplifiers, including 
one stage, known as the high -fre- 
quency peaker. This peaker is neces- 
sary to equalize or compensate for the 
time it takes a spot of light to build 
up and decay, as the phosphor of the 
cathode -ray tube (2) does not light up 
or die down instantly. This corres- 
ponds to a pulse of voltage in the 
phototube which is exponential in rise 
and decay time. This is the same as 
saying that the pulse derived from the 
spot of light is deficient in high fre- 
quencies, which are then equalized by 
the additional high- frequency response 
of this stage. The desired rise and fall 
time of the pulse is shown in Fig. 9 by 
the dotted line. The actual pulse with- 
out the high- frequency peaker is shown 
by the heavy lines. If the peaker is 
used, the higher video frequencies are 
favored so that the dotted wave shape 
is obtained. This effect is produced by 
an RC network. As the condenser C is 
adjusted, the "blurs" and smears in 
the video picture will disappear caus- 
ing the picture to sharpen up and dis- 
play the detail expected. 

BLANKING 

DEFLECTION f. 
PHOTOTUBE ANO 

MULTIPLIERS 

TO 
OTHER UNITS 

RASTER 

PROJECTION LENS 

LIGHT COLLECTING AND 

CONDENSING LENS 

Fig. 7. Method of using cathode -ray tube as 
a light source for scanning live subjects. 

REJECTED PORTION 
OF SIGNAL 

CARRIER, CARRIER 

9 Mc DOUBLE SIDEBAND 
Ac TRANSMITTED 

Anon 
RECEIVER SELECTIVITY 

CURVE Iß--1 

Fig. 8. The carrier as transmitted and 
the vestigial sideband obtained (right). 

It is necessary to provide for picture 
reversal in order to transmit from 
either a negative or positive picture 
transparency. The received picture 
will then always be positive. 

The blanking portion in the RMA 
signal cannot generally be used be- 

Fig. 9. Compensation in the video stage. 

rDESIRED 

UNCOMPENSATED 
(NO HIGH PEAKING) 

J L 

LIGHT PULSE RESPONSE FOR 
BLACK OR WHITE VERTICAL BAR 
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Ill V 

A. C 

TI 

VI 

83 

lD 
WNW* 

V3 

VR 2 o 
C5 C6 

^VR 150 2 v6 

6x4 

CI 

T 

CHI 

C2 

425 V. 

C3 C 

TO SWEEP CHASSIS 

R2 R3 

150 V4 

R, -4700 ohm, 2 w. res. 
R2- 33,000 ohm, 2 w. res. 
R2-5600 ohm, 2 w. res. 
R5, R7-1 megohm, 1/2 w. res. 
R5- 500,000 ohm pot. (screwdriver adj.) 
R6 -100 ohm, 1/2 w. res. 
R8- 100,000 ohm, 1/2 w. res. 
R9- 250,000 ohm pot (screwdriver adj.) 
R10- 50,000 ohm, 1/2 w. res. 
R11- 10,000 ohm, 1/2 W. res. 
R22- 22,000 ohm, 1/2 w. res. 

V2 

S O TO -300 V 

RIO 
CB 

C1 -10 µfd., 600 v. oil -filled cond. 
C2, C5, C4 -6 gld., 600 v. oil -filled cond. 
C5, C6 -4 µf d., 600 v. oil -filled cond. 
C7-.5 gfd., 600 v. cond. 
C8 -16 dd., 450 v. elec. cond. 
Ti -Power trans. 400 -0 -400 v. @ 250 ma.; 5 

v. @ 3 amp.; 6.3 v. @ 8 amp. 
CHI- Filter choke, 6 hy. @ 250 ma., 85 ohm 
S1- S.p.s.e. toggle sw. 
PL, -6.3 v. pilot light 
F1, F2-5 amp. fuse 

Fig. 10. The regulated supply used to power all units except the r.f. section. 

cause the black portions of broadcast 
pictures are sometimes so close to the 
blacker- than -black region of the com- 
posite signal that the flying -spot raster 
might have some unwanted black por- 
tions. However it is possible to use the 
horizontal sync pulses as H blanking 
pulses. A better way is to use the fly- 
back period of the H and V oscillators 
in the receiver for deriving blanking 
signals. It is usually possible to find 
some place in the sweep circuits which 
already has a good pulse of the proper 
polarity. For example, the vertical 
pulse present at the output of the ver- 
tical integrating network. The hori- 
zontal blanking is easily obtained from 
the output of the sync separator or by 

taking a portion of the flyback pulse 
present in the horizontal deflection 
coils. These signals are then fed to the 
blanking generator where they are 
clipped and then fed to the flying -spot 
CRT grid and the video blanking in- 
serter. 

So far in our discussion, the video 
has been allowed to go through the 
video amplifier without thought of 
what should be done with the blanking 
and the sync. Actually the video is 
limited by superimposing on it a pulse 
which will shut off the picture -tube 
grid when the time comes for the re- 
traces of the lines to take place. This 
is accomplished by adding together in 
unit (6) of Fig. 2 the video signal am- 

Fig. 11. Photograph of the power supply of Fig. 10. Three outputs are available. 
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plified by (5) and a pulse derived from 
the blanking generator (8). The ex- 
tremity of the blanking pulse with its 
video superimposed is then chopped off 
in the same unit. 

Beyond the clipped portion, the sync 
signals derived from the TV broadcast 
(or locally generated) are superim- 
posed in mixer (7). The result is a 
standard RMA experimental signal ca- 
pable of being received on a standard 
receiver without any difficulty. 

The FM sub- carrier unit (9) con- 
sists of a 4.5- megacycle oscillator 
modulated by a reactance tube. A 
portion of the 4.5- megacycle output is 
mixed with the video and handled then 
in the same manner as if it were a 
video component. 

The video modulator is a straightfor- 
ward amplifier similar to the power 
video stage of an ordinary television 
set. However, it has to swing over a 
much wider voltage range than is re- 
quired in a normal television set. The 
output of a 6AQ5 feeds a 6AS7G 
power - handling cathode follower 
which is used directly to modulate the 
transmitter. The use of the cathode - 
follower modulator, with its low source 
impedance, is especially desirable be- 
cause of the high bypass and stray ca- 
pacitances generally associated with 
the transmitter. 

It is desirable to use a regulated 
power supply for most of the circuits 
associated with the video, scanning, 
blanking, and related circuits. For 
those anxious to get started, a satis- 
factory supply is illustrated in Fig. 11 
with the schematic diagram shown in 
Fig. 10. Many amateurs will have a 
supply available which will meet these 
requirements. 

Succeeding articles will deal with 
the construction of the various units 
and cover the tuning and adjustment. 
The experienced amateur will be able 
to make many changes in the basic 
design to accommodate equipment on 
hand. 

For those who desire more power, 
a transmitter of the SCR -522 type will 
serve as a driver for a tripler furnish- 
ing an output of ten to twelve watts 
on the 420 mc. band. 

There are several pieces of surplus 
equipment which operate on the 420 
mc. band and if some of this equipment 
is on hand, many of the components 
may be used. Usually the receiver por- 
tion of this surplus equipment is of the 
superhet type with a broad i.f. system, 
and by substituting a front end capable 
of tuning to a TV station, the neces- 
sary signal for scanning may be ob- 
tained. In many cases there will be 
unused tubes which may be adapted to 
serve as the vertical and horizontal 
oscillators, or the video section in- 
cluded in the receiver may be used. 

Of course operation is not limited to 
the 420 mc. band and the system may 
be used on any of the amateur bands 
above this frequency. The 420 mc. band 
was chosen as it permits the use of 
familiar techniques without resorting 
to waveguides and plumbing. 

(To be continued) 
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Something N W in 

TRANSCEIVERS 
By KENNETH M. KORTGE, WOAHT 

Fig. 1. Battery and audio 
unit with assembled 
handset. The r.f. section 
and antenna are mounted 
on earphone end of hand- 
set. A slot was cut in the 
shield can to clear pro- 
jecting antenna socket. 
Cover is held in place 
by sheet metal screws. 

Details for building a handy two meter transceiver 
from a readily- arailable surplus TS -13 field phone. 

' - '7ITH conditions becoming 
crowded in the larger cities 
and with more and more sur- 

plus crystal -controlled transmitters 
being put in use, the modulated oscil- 
lator is rapidly becoming a thing of 
the past on the two meter band and 
rightly so. But for super -portable, 
short -range operation the "handie- 
talkie" version of the standard tran- 
sceiver is still holding its own. 

The common method of construct- 
ing the handie -talkie is to assemble 
microphone, headphone, batteries, an- 
tenna and all the parts in a single 
unit. This necessitates handling a 
fairly bulky package and struggling 
to manipulate switches as well as sup- 
porting the weight of the batteries, 
which, though relatively light, can 
tire the operator's arm if used for any 
length of time. The author decided to 
make an attempt at eliminating these 
two evils. The end result is the ap- 
paratus shown in the photographs. 

To facilitate handling, a surplus TS- 
13 field telephone handset was used as 
the basic unit. This unit has a 200 
ohm microphone, and a high imped- 
ance headphone. Many similar units 
are available. In order to keep the 
antenna as high as possible during op- 
eration it was decided to mount the 
r.f. portion, along with the antenna, 
on the earphone end of the handset. 
To house this part an aluminum 
shield can about two inches square 
and three inches tall was salvaged 
from the junk box. A base was cut 
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from one -eighth inch aluminum and 
shaped so that the shield can would 
fit snugly over it. A flat was filed on 
the earphone end of the handset in 
such a way as to lie vertically when 
the phone is in operating position. 
The base was then fastened to this 
flat with machine screws after drill- 

ing and tapping two holes, 3/4" apart, 
in the filed portion. A third hole was 
drilled between the two tapped ones 
through the base and the bakelite into 
the chamber occupied by the head- 
phone to accommodate the leads from 
the r.f. section. , Bringing these leads 
into the switch opening in the handle 
presented a problem since a hole could 
not be drilled directly from one open- 
ing to the other. The solution was to 
drill from each chamber toward the 
next at as close an angle as possible 
so that the two holes met. A stiff wire 
was pushed through the resulting "V" 
shaped path and the small conductors 
from the r.f. section pulled through 
with this wire. The same procedure 
was used to pass several wires from 
the switch chamber into the micro- 
phone opening. (There were conduc- 
tors moulded in the plastic of the 
handset but most of them were sev- 
ered during drilling operations so it 
was necessary to install replacement 
wires.) 

The switch was found to be a dou- 
ble -pole, single -throw one of the leaf 
variety and, since a ganged d.p.s.t. 
and s.p.d.t. is used in the circuit, a 

(Continued on page 106) 

Fig. 2. Circuit diagram and parts list covering the two meter transceiver unit. 
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R4 -10 megohm, 1/2 w. res. 
R.,- 10,000 ohm, 1/2 w. res. 
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L1 -One turn link 
t. #I4, 1/4" i.d., 3/4" long, airwound 

S1- D.p.s.t. toggle sw. 
S2 -Leaf sw. (See text) 
V1 -1S4 tube 
V ,-958.4 tube 
1 -"A" battery, 21/2 v. flashlight cell 
1 -"B" battery, 671/2 v. portable type 
1 -200 ohm, single- button mike and 5000 ohm 

headphone handset. (Any higher headphone 
impedance unit will work.) 
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RADIO and 
T[L[VISION PIONEER 
Thirty years of progress in the radio industry 
is typified by the We and work of this pioneer. 

_DIDiTII Ci-E% PINE 

NO HISTORY of the radio or 
television industry would be 
complete without the saga of 

Frank A. D. Andrea, for during the 
60 years of his life, this pioneer has 
added much to the advancement of 
electronics. 

Today, as president of the Andrea 
Radio Corporation of Long Island 
City, New York, he is still busy each 
day with experimental work directed 
toward perfecting television to the 
point where it is flawless. 

1950 is a landmark in his career for 
it marks his 30th year in radio and 
television, and places him, along with 
Lee DeForest and others of that cali- 
ber,, as one of the pioneers in the in- 
dustry. Few men still active in radio 
and television today were in this field back in 1920 when 
he organized Frank A. D. Andrea, Inc. in a small room 
on Jerome Avenue at 176th Street in the Bronx. 

At that time, the entire organization consisted of Frank 
Andrea and two helpers. Their first efforts were concen- 
trated on producing such items as rheostats, crystal detec- 
tors, and sockets for the pioneer set builders of that time. 

His interest in radio was stimulated by two of the pio- 
neers in the communications field -Guglielmo Marconi, 
the "Father of Wireless" and Lee DeForest, one of radio's 
early "masterminds." 

In 1917 he went to work for Lee DeForest. Then in July 
of 1920, Frank A. D. Andrea, Inc., came into existence. 
Broadcasting soon came into its own and the company 
started to expand. By 1922, the organization had begun 
to prosper, a large percentage of the business being in 
"Neutrodyne" kits which were sold to amateur set build- 
ers for home construction. These were the first radio kits 
to be offered to the amateur, according to Mr. Andrea. 

In 1923 the company produced the first commercial 
"Neutrodyne" receiver, based on designs by Professor L. A. 
Hazeltine of Stevens Institute of Technology. By March 
of that year the new receivers were being turned out in 
quantity and shipments were on their way to jobbers 
throughout the country. This receiver captured the pub- 
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A typical Andrea "Neutro. 
dyne" set of the 1925 era. 

The 19" "Normandy" model, 
one of the latest Andrea 
television receivers, with 
AM -FM radio and an attach- 
ment for a record player. 

Frank Andrea with one of his engineers, Louis Clement (now 
Director of Research and Engineering for Crosley Div. of AVCO 
Mfg. Co.) working on their first cone speaker in the year 1925. 
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The present -day Andrea cabinet assembly line where the 
completed chassis are installed into the television cabinets. 

lie's fancy and over 30,000 were put on the market before 
the year was out -an undreamed of output for that era. 

By the end of 1925 the company was well on its way to 
success. Throughout this period and until 1932, Mr. Andrea 
was interested in the development of television and spent 
a great deal of time and money developing the scanning 
method of television. This system used a revolving disc 
to obtain a picture. In 1931, the National Broadcasting 
Company was telecasting experimentally with the picture 
being received on television sets via the scanning method. 

In 1932, Mr. Andrea was bitten by the "retirement bug," 
and he relinquished control of the company. It took only 
two years, however, for him to realize that his interests 
were too closely allied with radio and electronics to retire, 
so in 1934 he organized the Andrea Radio Corporation. 

After much experimentation the first Andrea television 
kit was offered to the public in 1938, and, like the original 
"Neutrodyne" kit, was sold to those people who wanted to 
"assemble their own." Over 5000 of these kits were sold 
in the first year they were offered. 

Today Mr. Andrea and his staff of engineers are busily 
engaged in the problems involved in color television. Like 
others in the industry, Mr. Andrea believes that the ul- 
timate in television will be color and a third -dimension 
picture. 30 

The television assembly line at the Andrea plant. Here ta- 
ble model video receivers are being produced in quantity. 

FtNOLKUUIS \ FLTROU1NT, t1I.11:i 1' ER 

The original Andrea "Knockdown Neutrodyne Receiver Kit." 

(Left) Scene at the original Andrea factory in the Bronx shows engineers testing one of the first Neutrodyne sets in 1923. 
(Right) Frank A. D. Andrea demonstrating one of his early Neutrodyne chassis to a group of Canadian engineers. 
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US ,TEST PATTERN 

To Align Your TV Set 
By 

JACK B. KUBANOFF 

- - TNDOUBTEDLY the most ac- 
curate method of aligning tele- 
vision receivers is with an os- 

cilloscope, sweep signal generator, and 
marker generator. The procedure is, 
however, rather involved and time - 
consuming. There is also the possibili- 
ity of error caused by loading of the 
circuit with the signal generator. In 
addition, many service technicians 
find the cost of test instruments a 
decided handicap. Furthermore this 
type of alignment procedure is not 
adaptable to servicing in the field, in 
homes, or away from the test bench 
thus entailing the time and trouble in 
removing the receiver to the shop. 

Over a period of years the author 
has been developing and using a 
method of television alignment which 
has proven to be practical, inexpen- 
sive, rapid, and accurate within the 
tolerable limits of visual capabilities. 
This system has the added advantage 
of permitting the simultaneous ad- 
justment of the linearity, aspect ratio, 
focus, and bandpass. No further ad- 
justment of the picture position, size, 
definition, aspect ratio, focus, or lin- 
earity is required after aligning by 
the method outlined. With the control 
of the picture present, the technician 
is assured of the greatest gain, best 
available frequency response, and the 
most pleasing picture possible. 
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A simple method for aligning video receivers 
without the use of tools or test instruments. 

Television alignment without the 
use of instruments is entirely possible 
providing the service technician 
understands basic television circuits 
and uses his knowledge wisely. 

Test Pattern 
The test pattern, an integral part 

of every station's programming, is the 
basis of the alignment procedure out- 
lined. The test pattern should not be 
treated as just another picture be- 
cause it is, in reality, the "last word" 
in what a properly aligned television 
receiver should be able to reproduce. 
In fact, in the final analysis, a good 
alignment job is one that produces 
greatest clarity and the finest detail 
in the test pattern. 

In Figs. 2 and 4 -are shown typical 
resolution charts. The more nearly 
the receiver reproduces these charts 

Fig. 1. Heterodyne principle (see text). 

the more perfect is the receiver per- 
formance. In order to better under- 
stand these resolution charts, a brief 
review of their characteristics is in 
order. Notice that the chart of Fig. 2 
consists of two circles. These circles 
are used to obtain the proper aspect 
ratio, i.e., height to width ratio. When 
the circles are perfectly formed and 
fill the tube face while remaining cir- 
cular, the largest possible picture is 
obtained, compatible with the proper 
height and width. An improper setting 
here may cause distorted letters and 
figures. The linearity and aspect ratio 
must be set correctly before adjust- 
ments are made to obtain the proper 
bandpass. 

Next notice that part of the chart 
which is in the form - of a Maltese 
Cross. The cross is made up of a num- 
ber of converging lines. Each line is 
wide at the periphery of the circle and 
narrows as it approaches the center 
circle. At the periphery the left -hand 
and lower wedges represent about 150 
line resolution. This means that ap- 
proximately 150 lines of that thick- 
ness, with equal spaces of the same 
thickness between lines, will fill the 
horizontal or vertical space com- 
pletely and be of the definition visible 
on the screen of the set. Now the 
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61.25 MC. 65.25 MC. 
65.25 

M G. 

lines become narrower as they ap- 
proach the center of the test pattern 
and the spaces between the lines also 
become narrower, occupying the same 
space between lines as the line width 
at each point on the pattern. At the 
center circle the lines represent 350- 
450 lines, varying with the pattern. 
This indicates that the receiver is 
capable of reproducing 350 -450 lines 
and spaces, vertically and horizon- 
tally. Naturally the more lines and 
spaces a receiver can distinguish, the 
finer the detail it will be capable of 
reproducing. Fine detail is the result 
of optimum amplification of the full 
6 mc. television bandwidth and par- 
ticularly that part of the bandwidth 
associated with the video (5.25 mc.). 

Notice, too, that the pattern con- 
tains wedges of varying degrees of 
shading in addition to the Indian 
head. These are used in adjusting the 
contrast and brightness controls to 
provide a full range of contrasting 
black to grey to light grey to white. 
The proper setting of the brightness 
control almost always requires a 
slight compensation in the contrast 
control. If the four distinct shades of 
the pattern are not visible in the 
wedges it is an indication of nonlinear 
distortion in the video amplifier. This 
is usually caused by an improperly 
biased or gassy tube. The signal from 
a second transmitter should be 
checked to insure that this trouble is 
not in the transmitter. 

Focusing of the test pattern is very 
important and since present -day 
cathode -ray tubes do not focus evenly 
over the entire face of the tube a 
median setting must be obtained so 
that the most satisfactory over -all 
focus is achieved. This can . be set 
tentatively as the point at which the 
lines of the raster are distinguishable 
and are of the minimum possible 
width. 

Alongside of the wedges (Fig. 2) 
are a series of numbers from 20 to 45 
(indicating 200 to 450 lines). These 
numbers are indicative of the number 
of lines represented by that particular 
line and space thickness. It is of great 
advantage not only to know the num- 
ber of lines a receiver is capable of 
producing (as indicated on the test 
pattern) but also the frequency rep- 
resented by that number of lines in 
order to check the definition as well 
as the lowest and highest frequencies 
capable of being received clearly. 
Table 1 is a handy chart which lists 
the number of vertical lines and the 
equivalent frequency in megacycles. 
The chart may be used in judging the 
bandpass of the resultant adjustments 
to the receiver. 

The diagonal lines for interlace 
check enable the user to test for im- 
proper interlace. A television picture 
is scanned with alternate lines and 
the lines must interlace perfectly. An 
irregular saw -tooth effect on the 
diagonal lines indicates poor interlace 
caused by an improperly functioning 
vertical sweep system. 

The horizontal lines of varying 
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USED TO CHECK 
HIGH FREQUENCY 
OVER-COMPENSATION 

VERTICAL WEDGE TO 
CHECK HORIZ. RESOLUTION 

INDIAN HEAD FOR SETTING 
OF BRIGHTNESS AND 
CONTRAST CONTROLS 

LARGE CIRCLE FOR 
ADJUSTING HEIGHT 

HORIZ. WEDGE TO CHECK 
VERTICAL RESOLUTION 

DIAGONAL LINES 
FFOR INTERLACE CHECK 

INDICATES NO. 
OF LINES 

SHADED WEDGE TO CHECK 
AMPLITUDE DISTORTION IN 
RECEIVER 

BARS TO CHECK LOW 
FREQUENCY RESPONSE 

CORNER CIRCLE- 
TO CHECK FOCUS 
OF BEAM AT EDGE 

Fig. 2. The familiar Indian head test pattern used by many television stations. 

length at the bottom of the circle are 
for the purpose of checking low fre- 
quency response. They should be 
sharply defined and without variation 
in intensity. Any variation in the in- 
tensity of these lines will indicate poor 
low frequency response. 

The group of vertical rectangular 
areas located on either side of the 
inner circle are used to check "ring- 
ing" caused by overcompensation at 
the high frequencies. If the video out- 
put stages are overcompensated, these 
rectangles are followed by multiple 
images similar to ghosts but spaced 
equally from each other. 

Heterodyne 
Few people realize the dramatic 

changes which take place in a super- 
heterodyne receiver during the het- 
erodyne process. Prior to the advent 
of television little attention was paid 
to the high or low frequencies since 
in broadcast work most of the chan- 
nels are so narrow that they can be 
easily tuned and the complete band 
of frequencies is always transmitted. 
Although many persons have a fairly 

VERTICAL 
LINES 

FREQ. 
(mc.) 

100 1.25 
150 1.56 
200 2.50 
250 3.12 
300 3.75 
350 4.37 
400 5.00 

Table. 1. Chart for determining the fre- 
quency from number of lines on pattern. 

sensitive ear for alignment, often a 
broadcast set receives only a portion 
of the transmitted signal. Tuning in 
a broadcast signal emphasizes the 
lows or increases the hisses and other 
high frequencies on the sides of the 
carrier. This same principle can be 
used not only in the alignment of the 
video section but in the proper adjust- 
ment of the sound portion of the tele- 
vision receiver. 

Whenever two signals are mixed 
together in a nonlinear device two 
new signals are generated, i.e., the 
original two signals are still in evi- 
dence but the presence of two new 

Fig. 3. (A) Spectrum of Channel 3. (B) Comparison of the r.f. and i.f. bands in TV. 
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signals is always apparent. These 
signals are the sum and difference 
between the two original frequencies. 
Therefore, if a 100 kc. and a 10 kc. 
signal are mixed in an amplifier, the 
r.f. output stage will contain signals 
of 100 kc., 10 kc., 110 kc. and 90 kc. 
If an r.f. stage follows (as in the final 
stage of the video transmitter) the 
only signal present on the antenna 
will be 100 kc., 110 kc., and 90 kc. The 
original low frequency signal is at- 
tenuated due to the limited bandwidth 
of the r.f. stage. Fig. 1 demonstrates 
this principle. 

Thus it may be said that a 10 kc. 
signal represents a full bandwidth of 
20 kc. (from 90 kc. to 110 kc. in this 
example) and in order to produce this 
10 kc. signal properly all of the band- 
width should be received and ampli- 
fied. In television an attempt is made 
to approach this ideal. Fig. 3A shows 
the ideal television signal for Chan- 
nel 3 (60 to 66 mc.). 

However, for the present, our con- 
cern will be with the video. Since the 
highest signal produced will be in the 
region of 4 mc. it is reasonable to 
assume a bandwidth of 8 mc. But ex- 
periment has shown that a great.deal 
of space may be saved by transmitting 
only a portion of the difference fre- 
quencies (that portion below the car- 
rier frequency is referred to as the 
difference frequency while that above 
the carrier is known as the sum fre- 
quency). The portion transmitted is 
only 1.25 mc. of the original 4 mc. 
difference frequency. This signal can, 
however, produce an intelligible video 
picture and yet maintain a minimum 
of bandwidth. This principle is known 
as vestigial sideband transmission. 
This is the reason that the video car- 
rier appears as it does in Fig. 3A. 

A careful study of Fig. 3A reveals 
that the center of the video carrier is 
61.25 mc. Low frequencies are gath- 

ered close to this point while the high 
video frequencies are farther away 
(both higher and lower than 61.25 
mc.). Referring again to the test chart 
and frequency table it may be seen 
that a few kilocycles on either side 
of 61.25 mc. corresponds to definition 
in the horizontal wedges whereas high 
frequency video or vertical wedge de- 
tail is located at points well over 1 
mc. and as high as 4 mc. on either 
side of the 61.25 mc. carrier. How- 
ever, for video frequencies greater 
than 1.25 mc. the picture information 
is located in the sum frequency region 
of the video. Now add an oscillator 
signal, i.e., mix with this r.f. carrier 
from the station a local oscillator of 
fixed frequency as is the case in the 
superheterodyne process. 

In the superheterodyne process an 
oscillator of fixed frequency is used 
and mixed with the incoming r.f. 
signal thus taking the difference fre- 
quency as the signal we call i.f. or 
intermediate frequency. Fig. 3B rep- 
resents the video signal with the 
oscillator. 

Notice that for Channel 3 the oscil- 
lator is tuned to 87 mc. Thus the 
center of the audio band is 21.25 mc. 
below and the center of the video 
band is 25.75 mc. below the oscillator. 
This is the reason for the two i.f. fre- 
quencies, 21.25 mc. and 25.75 mc. This 
choice of i.f. frequencies varies from 
receiver to receiver but in all cases 
the video and audio i.f.'s are separated 
by 4.5 mc. 

Up to this point the processes do 
not materially differ from broadcast 
methods. Reviewing the r.f. video 
spectrum again and comparing the i.f. 
as is diagrammed in Fig. 3, the low 
frequency or horizontal wedge infor- 
mation is located at 61.25 mc. and ex- 
tends a few kc. on either side. The i.f. 
low frequency horizontal wedge in- 
formation is located a few kc. on 

Fig. 4. The television resolution chart adopted as a standard in 1946 by the RMA. 
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either side of 25.75. Note too that 
the frequencies up to 1.25 mc. are 
gathered about the center carriers as 
before. This frequency will produce 
about 100 lines of vertical wedge in- 
formation. We are striving, however, 
toward 400 line vertical wedge infor- 
mation which lies in the r.f. frequency 
range of 62.5 mc. to 65.25 mc. and in 
the i.f. range of 21.75 mc. and 24.5 mc. 

This is very important and may be 
stated in various ways. The high fre- 
quency r.f. video is, when hetero- 
dyned, transformed to low frequency 
i.f. video. Note that the high fre- 
quency r.f. is the low frequency i.f. 
and that the low frequency r.f. is high 
frequency i.f. and that the higher the 
desired definition, i.e., the finer the 
vertical wedge definition required, the 
lower the i.f. frequency must be. In 
short, to tune for low frequency video, 
100 -200 lines, iron slugs are pulled out 
of the coil forms. For high frequency 
video the slugs are turned into the 
center of the coil to increase the in- 
ductance and lower the i.f. frequency. 

Remember that as more and more 
vertical wedge is required, the in- 
ductance and capacitance of the i.f. 
amplifiers must be increased. Also in 
order to produce greater clarity in the 
horizontal wedge, inductance and ca- 
pacitance must be decreased. 

Presetting the I.F.'s 
Presetting the i.f.'s is necessary 

only when the receiver is completely 
misaligned. Set all the slugs in the 
video i.f. coils so that they are in the 
center of their respective coils. Then 
set all of the audio i.f. slugs so that 
they are in the center of their respec- 
tive coils. 

Stagger Tuning 
Stagger tuning is used to broaden 

the frequency response of the video 
i.f. It is not too difficult to accom- 
plish without the use of a sweep gen- 
erator if care is taken and every 
movement of the i.f. slug and the re- 
sultant effect upon the test pattern 
is noted. 

First observe where or from what 
i.f. the audio is obtained. This will 
be the lowest video i.f. The slug will 
be set approximately in the center of 
the coil form. The last i.f. should be set 
for high frequency video information 
or at low i.f. frequency, i.e., the slug 
here will also be set at approximately 
the center of the coil form. It is 
therefore advisable to leave the last 
video i.f. and the video i.f. from which 
the audio is taken strictly alone. Be- 
tween these stages the slugs in the 
video i.f. are set in gradual steps to 
cover the full coil length. If the audio 
is taken from any stage but the first 
video the stages remaining from the 
converter to this point are staggered 
in gradual steps from the high i.f. 
(slug out of coil) to the low i.f. (slug 
in center of coil), that stage immedi- 
ately following the converter being 
set to high i.f. setting. 

Now the set may be turned on and 
(Continued on page 168) 
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A SIMPLE ELE ',TRONIC 

METRONOME 
By 

GUY DEXTER 

1 H metronome is a device well 
known to music students. In its 

- - long -used mechanical form, it 
consists essentially of a small adjusta- 
ble pendulum driven by clockwork, 
which audibly beats time. Aside from 
setting rhythm accurately for musi- 
cians and dancers, the metronome has 
found use in totally unrelated fields. 
Some applications include the beating 
of seconds in completely darkened pho- 
tographic laboratories, timing of mech- 
anisms when the eye cannot be trans- 
ferred to a stop watch, timing of 
successive steps observed in chemical 
or biological processes when the sight 
is totally occupied with watching the 
process, marking time in physical 
training exercises, etc. An electronic 
metronome has the advantage of free- 
dom from moving parts. It requires 
no winding and does not run down. Its 
volume may be adjusted to suit room 
conditions. 

The heart of any electronic metro- 
nome is a low- frequency oscillator or 
recurrent discharge circuit of some 
kind. The frequency of this oscillator 
is continuously variable over a small 
range. For simplicity, compactness, 
and good service, the circuit must be 
simple. 

The author tested several circuits 
while developing the instrument de- 
scribed in this article. These included 
a multivibrator with two -stage audio 
amplifier, blocking oscillator and am- 
plifier, gas -triode saw -tooth oscillator 
with amplifier, low- frequency resist- 
ance -tuned high- output oscillator, and 
neon -bulb oscillator with amplifier. 

Results obtained with the neon -bulb 
oscillator driving a single -stage loud- 
speaker amplifier were good enough 
to justify turning away from the more 
complicated schemes. There has been 
a great deal of opposition to using 
neon -type relaxation oscillators in tim- 
ing operations because of the instabil- 
ity of these units. However, the fre- 
quency of the neon circuit can be 
made sufficiently stable for metro- 
nome use by regulating the applied 
voltage and by using good -grade con- 
densers in the circuit. 

The final circuit (see Fig. 2) deliv- 
ers readily -controlled beats ranging 
in rate from slightly less than 1 per 
second to 5 per second. This corre- 
sponds to a little under 60 to 300 per 
minute. The beats are delivered by 
a small loudspeaker and are "plops" 
which are not harsh to the ear. This 
metronome is small enough to be 

May, 1950 

Fig. 1. Complete metronome removed from cabinet. A neon 
lamp, 117N7, and 0C3 /VR105 comprise tube lineup. Controls 
are for frequency and volume. PM speaker delivers "beats." 

Details for building a non- critical yet accurate 
marker for various laboratory and serriee jobs. 

mounted in a midget radio or inter- 
com cabinet and is inexpensive to 
build and operate. It is an ac. -d.c. de- 
vice. 

Circuit Features 
The relaxation oscillator consists of 

resistors R, and R5, condenser C3, and 
neon lamp N,. Rheostat R4 is the 
speed control. The highest beat rate 
is obtained at the minimum -resistance 
setting of R4. Resistor RS sets the 
high- frequency limit of oscillation by 
raising the lowest resistance value to 
which R, may be set. Condenser C2 
couples the oscillator output into the 
volume control, R,, and thence into 
the grid circuit of the amplifier. Ad- 
'ustment of the volume control has no 

effect upon the frequency (speed). 
High -grade oil- impregnated, oil -filled 
.1 µfd. condensers are used for C_ and 
C.,. For high stability of frequency, 
ordinary wax condensers must not be 
used. 

The 117N7 -GT tube supplies both 
the pentode amplifier and half -wave 
power supply rectifier. The cathode 
resistor (R,) of the pentode is left un- 
bypassed to obtain a small amount of 
degeneration. This serves to make the 
sound of the beats more agreeable to 
the ear. The pentode drives a 3 -inch 
PM dynamic speaker which was found 
to deliver enough volume for an aver- 
age size room. If louder beats are re- 
quired, as for use in a large classroom 

(Continued on page 143) 

Fig. 2. Complete schematic diagram and 
parts list for the electronic metronome. 

R, -100 ohm, I w. res. 
R5-600 ohm, 5 w. wirewound res. 
R5 -1 megohm pot. 
84-5 megohm pot. 
R5-2.2 megohm, 1/2 w. res. 
R5 -1500 ohm, 2 w. res. 
C1 -40 Aid., 150 v. elec. cond. 
C2, C3 -.1 Add., 400 v. oil -filled cond. 
C4, C5 -40/40 µfd., 150 /150 v. elec. cond. 
N, -1/4 watt neon lamp (G. E. Type NE -48) 
S1- S.p.s.t. sw. (on R3) 

T3- Speaker matching trans. (single 3000 ohm 
plate- to -v.c.) 

Spkr. -3 or 5 in PM dynamic speaker 
V1 -117N7 tube 
V2 -VR105 tube 

117N7 

SPEED 
CONTROL 

R4 

III 
(ON R3) 
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By JOHN B. LEDBETTER 
Eng., WKRC-TV 

Profitable sidelines help stabilize a service 
business and provide a good economic cushion. 

' N THESE days of servicing com- 
plicated receivers and electronic 

- - equipment, it is almost heresy to 
mention "sidelines" as a means of in- 
creasing shop income. The average 
service technician usually has his 
hands full keeping up with radio 
service alone. However, those little 
"odds and ends" often are welcome 
fill -ins and can often be built up to a 
point where employment of extra or 
full -time radio or appliance service 
technicians is justified. At the same 
time, these sidelines often attract new 
customers who might otherwise have 
taken their sets elsewhere for repairs. 

There are many things which may 
be done to expand shop income. Here 
are a few: (1) sales and rental serv- 
ice of small p.a. systems, (2) installa- 
tion of sound systems and intercom 
units in offices, large homes, schools, 
farms, and plants, (3) modernizing 
old -model a.c. receivers, p.a. ampli- 
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fiers, intercoms, etc., (4) replacing 
electrodynamic speakers with new, 
more efficient PM units, (5) improving 
the performance of a.c. -d.c. receivers. 
(6) electrifying battery sets, (7) serv- 
icing small home appliances, (8) cus- 
tom- building radio and television in- 
stallations, (9) sales of records, rec- 
ord- players, and other attachments, 
and (10) operating a small recording 
studio in the shop. 

Appliance Servicing 
Small appliance servicing is proba- 

bly one of the most effective ways of 
increasing shop repair work. Although 
not too profitable in itself, it does pave 
the way for more profitable work on 
radios, washers, refrigerators and oth- 
er large household appliances. Each 
repair job on a small item provides an 
opportunity to suggest a replacement, 
a check on other appliances, an exam- 
ination of radio sets in the home, or 

for the 

SERVI E 
SHOP 

the sale or repair of large appliances. 
Service can be expanded to include 

electric irons, toasters, waffle irons, 
hot -plates, heaters, lamps, fans, mix- 
ers, washing machines, vacuum clean- 
ers, and even electric ranges, without 
requiring an expensive outlay of tools 
or replacement parts. Test instru- 
ments needed for most repairs need 
only include a volt- ohm -milliammeter 
with a 150 volt scale, an a.c. ammeter 
(0 -20 amps.), and a simple a.c. test 
lamp. Anyone with any knowledge at 
all of simple a.c. circuits can repair 
small appliances; for washing ma- 
chines, ranges, etc., where repair or 
replacement of motors, thermostats, 
etc., is necessary, a little more knowl- 
edge and preparation will be helpful. 

Trouble in small appliances usually 
is limited to faulty connections in the 
plug or line cord, or breaks in the ele- 
ments or wiring due to long use or 
rough handling. Permanent wave ma- 
chines, hair dryers, ultraviolet lamps, 
etc., are subject to the above troubles; 
very seldom will trouble be found in 
their timing units. 

Electric irons will perhaps need serv- 
ice more often than other small ap- 
pliances. The usual difficulty is a 
faulty line cord or plug, or open or 
corroded elements or contacts. In au- 
tomatic irons, the thermostat may be 
defective. 

In electric mixers, fans, etc., motor 
trouble can be caused by dirty, worn 
brushes, lack of tension in the brush 
springs, or a dirty armature. Some- 
times high mica between the armature 
segments prevents proper contact with 
the brushes. See that the motor is 
clean and properly lubricated. (Clean 
by disassembling and dipping each part 
in gasoline, or use a gasoline- saturated 
brush. Don't use carbon tetrachloride; 
it is corrosive). Worn take -up and 
thrust washers may be replaced, but for 
worn or "frozen" bearings, open arm- 
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ature, field coil, etc., the motor should 
be sent to a local automotive or elec- 
trical repair shop, returned to the fac- 
tory, or replaced. 

Vacuum cleaners have the same mo- 
tor troubles just mentioned. In addi- 
tion, the brush holders, fan, shaft, and 
intake tubes may be clogged with dirt, 
strings, wool nap, and other foreign 
matter picked up in cleaning. Usu- 
ally the belt needs replacing. Check 
the switch, cord and plug as a safety 
measure. 

Electric lamps (wall, desk, floor, 
etc.) are easy to service. Troubles in- 
clude a defective switch, cord or plug, 
occasionally a bad socket. In fluores- 
cent lamps, a bad lamp tube or faulty 
starter is usually encountered. 

Electric ranges and washing ma- 
chines are not difficult to repair. De- 
fective heating elements in ranges 
can be replaced with exact factory re- 
placements or universal elements; 
washing machine motors can be re- 
paired at a local electric shop, re- 
turned to the factory, or replaced with 
a new unit. Wringer rollers, gears, 
and other worn parts can usually be 
obtained from the factory or from a 
local distributor. If the unit is so old 
that replacement parts are no longer 
available, the customer is a prospect 
for a new machine. 

Another source of income is the in- 
stallation of new electric ranges. Right 
now, you probably know several cus- 
tomers who are definite prospects for 
an electric range. You can do your 
"good deed" by recommending a par- 
ticular dealer to the customer, and 
notifying the dealer of the customer's 
needs. 

You may wonder how the radio serv- 
ice technician can profit by this. Here's 
how -many dealers do not employ reg- 
ular installation men but call in out- 
side help, and in many cases will be 
glad to pass this business along to you 
or your electrician associates. A good 
installation inevitably leads to future 
contacts with the customer and pro- 
vides the opportunity to inquire about 
the condition of radios and other ap- 
pliances in his home and in the homes 
of his neighbors. Don't overlook any 
of these opportunities. (A number of 
small, well- equipped service shops 
have carried the idea of sales, service, 
and installation a bit further by hav- 
ing an extra man (or men) specialize 
solely in work of this kind. Some have 
added refrigeration servicing as a 
profitable sideline). The Norwood Ra- 
dio Service (see photograph on page 
46) is a practical example of how 
sidelines may be added. This shop is 
not elaborate, neither does it let the 
grass grow in its show window. Note 
the sidelines offered: vacation and 
picnic portables, electric roasters, fans, 
irons, toasters (and for summer com- 
fort, insect repellent lamps). Included 
are vacuum cleaners, washing ma- 
chines, and, in the background, several 
console radios and an auto radio dem- 
onstrator- everything but the kitchen 
sink. Well, look again -the kitchen 
sink is there too! You may not want 
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to go this far with sidelines, but you'll 
have to admit it's a good way to get 
customers into the shop, and it has 
paid off for this one. 

Small P.A. Rentals 
Many small amateur dance bands, 

schools, clubs, and other organizations 
need a low -power p.a. system occa- 
sionally but cannot afford the usual 
high -fidelity, high -power system. For 
these occasions, however, they are 
able to pay a nominal fee for a small 
5- or 10 -watt system. Old -model p.a. 
amplifiers can often be bought quite 
reasonably from large sound equip- 
ment companies and modernized, or 
if you prefer, you can build your own 
in spare time. A number of such 
rental systems in constant circulation 
will help pay for quite a few "inciden- 
tals" around the shop and, what is 
more important, will be valuable in 
promoting good -will and keeping your 
name before the public. (Along these 
lines, be sure your business name, ad- 
dress, and phone number are neatly 
painted or decaled on speakers, ampli- 
fiers and microphones). It is also good 
publicity to donate a p.a. system, re- 
ceiver, record -player, etc., to civic or- 
ganizations, business clubs, etc. It 
does not take long for cooperation of 
this sort to bring its rewards in in- 
creased sales, service, and business 
contacts. Many customers are con- 
nected with or own business concerns 
which could use intercom systems, 
paging systems, or sound equipment, 
or have equipment which is in need of 
-repairs. In many cases the equip- 
ment is obsolete, or its effectiveness 
has been outgrown by expanding busi- 
ness. Situations of this sort are ripe 
for replacement units -make it your 
business to bring up these points. Sales 
can be helped along with a simple 
demonstrator like the one shown in 
Fig. 1. This set -up permits actual 
listening and comparison tests of 
amplifiers, low- and high- frequency 
speaker units, and record -changers; 
several different makes can be 
switched in for comparisons. 

Small Recording Studio 
A number of progressive service 

shops regularly make recordings of 
speeches, group functions, or special 

THE /3p#Q///jKSYSTEM 
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Fig. 1. A simple demonstrator unit for 
merchandising amplifiers, low and high 
frequency speaker units, and record- 
changers. It is a good sales stimulant. 

occasions on inexpensive paper discs 
and pass them out to the participants. 
These make good "plugs" for the shop 
and often bring requests for more pro- 
fessional recordings from musicians, 
singers, and voice students who are 
interested in keeping permanent rec- 
ords of their progress. Small bands, 
school orchestras (and parents anx- 
ious to record junior's gurgling for 
posterity) help in making a small re- 
cording studio feasible. Many vocal- 
ists like to try new arrangements 
without the presence and attendant 
costs of a "live" orchestra. Special 
records and transcriptions (known 
commercially as "Synchro- discs ") are 
available for this purpose. The vocal- 
ist and "canned" orchestra can be 
mixed very realistically. 

Recording equipment, especially at 
the start, need not be too expensive. 
You can build your own mixer, pre- 
amplifiers, and recording amplifier, or 
you can use a rebuilt 5- or 10 -watt p.a. 
amplifier if its quality is fairly good. 

(Continued on page 152) 

Fig. 2. A special room for demonstrating the possibilities of custom installations 
set up by Altec- Lansing but equally adaptable to the smaller radio service shop. 

47 

www.americanradiohistory.com

www.americanradiohistory.com


The Variable Permeability 

Sweep Generator 
By M. E. CLARK 
General Electric Company 

THERE have been many ap- 
proaches to the problem of wide - 
band sweep generator design. 

Most of these have involved mechani- 
cally moving parts such as rotating or 
reciprocating variable condensers or a 
reciprocating disc moving near enough 
to a pancake coil to change its in- 
ductance as the disc moves. Such me- 
chanically moving parts are subject to 
the usual problems of mechanical de- 
vices. Sliding surfaces wear and grow 
loose while flexed pieces fatigue and 
break. They are also subject to ir- 
regularities of motion when shocked 
or jarred as so often happens under 
ordinary working conditions in the 
laboratory or the service shop. 

The obvious solution would be an 
electronic sweep such as the reactance 
tube type so commonly used for FM 
visual alignment work. In practice it 
turns out that it is extremely difficult 
to get sweeps of the width needed for 
TV work from the reactance tube 
sweep. The variable permeability 
sweep solves these problems by pro- 
viding the needed width of sweep 
along with a total absence of moving 
parts. 

As in any other design of an oscilla- 
tor which is to be varied in frequency, 
it is necessary to vary either the in- 
ductance of the coil or the capacity of 
the condenser in the frequency deter- 
mining network. Here we achieve the 
sweep by varying the inductance. 

Variable Permeability Unit 
As is generally known, the induct- 

ance of a choke falls off when the d.c. 
through it is increased. This is true 
because as the flux is increased in the 
iron the permeability of the iron is 
decreased and its effectiveness in in- 
creasing the inductance over that of 
an air core coil is lessened. Obviously, 
if this choke were a part of a tuned 
circuit the resonant frequency of the 
circuit would go up with saturation. 
By opening up a wide gap in the choke 
and putting a small piece of iron in 
that gap, it becomes possible to satu- 
rate the small piece of iron well in 
advance of the main part of the core 
because of its limited cross section. 
By using a piece of high quality radio 
frequency iron for the small slug and 
winding the oscillator coil on it we 
can cause a variation of inductance of 
the oscillator coil simply by running 
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Fig. 1. Front view of the generator. The vernier ri. 
output attenuator is at left of the coaxial cable. 

Complete electronic control of 
sweep eliminates the many problems inherent in 
the often -used mechanical type systems. 

d.c. through the winding of the origi- 
nal choke. See Fig. 2 for the develop- 
ment of this part which is the heart 
of the instrument under discussion. 

Fig. 5 shows the final form of the 
variable permeability unit itself. L, is 
the choke or wide gap reactor, and L, 
is the high frequency oscillator coil. 
The small caps over the end of the 
laminated core serve merely to reduce 
losses by keeping r.f. out of the low 
frequency iron, and do not enter into 
the creation of the sweep. 

When there is no d.c. through the 
choke coil, the iron slug in the tuned 

Fig. 2. Inductance of oscillator coil is 
varied by saturating the r.f. iron slug. 

LAMINATED IRON 
CURRENT CORE 

LEAKAGE FLUX LINES OF FLUX 

CRC--u 

OSCILLATOR TUNED 
CIRCUIT 

circuit lowers the frequency of the 
oscillator by many megacycles over 
what it would be without the core. 
Now if the d.c. through the choke is 
increased the iron slug will gradually 
saturate and become less and less ef- 
fective in increasing the coil induct- 
ance. Consequently, the oscillator will 
go up in frequency in much the same 
way as it would if the slug were with- 
drawn from the coil (as it is in many 
common iron -slug tuned circuits such 
as i.f. transformers). 

Characteristics of the Unit 
If frequency is plotted as the choke 

current is varied the resulting graph 
approximates a straight line as shown 
in Fig. 4, and the frequency is said to 
be linear with respect to the current. 
Note that if the current is reversed, 
the same frequencies are covered 
again. In other words, a saturated 
condition is reached regardless of 
which way the saturating flux happens 
to be flowing. 

When a sine wave of voltage is ap- 
plied to an inductance, the resulting 
current is also of a sine wave form, 
but shifted in phase. Since the wide 
gap choke coil (or wide gap reactor as 
it is often called) is nothing more 
than an inductance, the current 
through it will be a sine wave if a sine 
wave voltage is applied to it. The ra- 
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dio frequency will then be varied ac- 
cording to this same sine wave voltage 
because, as is shown in Fig. 4, the fre- 
quency varies the same way the cur- 
rent does. Saturation of the iron cir- 
cuit would make this statement not 
strictly true, but saturation of the r.f. 
iron changes the over -all reluctance so 
slightly as to cause no trouble. 

As also shown in Fig. 4, the fre- 
quency will repeat itself if the cur- 
rent is swung the same amount nega- 
tive as it is positive. Under the con- 
dition where a sine wave is applied, 
this would cause the frequency to re- 
peat four times. For example, going 
up toward 10 ma., it would pass 
through 205 mc. and it would pass 
back through 205 mc. on the way 
down toward zero. Then it would do 
the same thing on the negative half of 
the cycle, thus covering any one fre- 
quency (except at the extremities), 
four times. Two of these can be elimi- 
nated very simply by introducing a 
positive direct current of such a value 
as to prevent the total current from 
ever going in a negative direction. 
This is similar in principle to the 
negative bias on a class A amplifier 
which prevents the grid from ever go- 
ing positive, but in this case the po- 
larity happens to be reversed. 

If the oscillator is turned off during 
the time when the frequency is sweep- 
ing back there will then remain only 
one repetition of any one frequency 
for each cycle of the sweeping voltage. 
This is referred to as blanking and is 
accomplished by biasing the oscillator 
grid so far negative that oscillations 
cease. The source and wave shape of 
the blanking voltage will be discussed 
later. 

Now if the same voltage that is 
causing the frequency to sweep is ap- 
plied to the horizontal amplifier of a 
scope, the spot will move across the 
screen at the same rate as the fre- 
quency is changing. By introducing a 
phasing control in the voltage applied 
to the scope it is possible to cause the 
spot to move not only at the same 
rate as the frequency, but to cause it 
also to be in step with the frequency 
at all times. We now have the basic 
unit upon which the variable perme- 
ability sweep was built. 

A Practical Design 
In applying the above principle to a 

practical design, it was found that a 
sweep oscillator could readily be made 
to cover the television channels in the 
frequency range of 165 to 220 mc. The 
lower channels and intermediate fre- 
quencies were then covered by taking 
the difference frequency between the 
swept oscillator and a c.w. oscillator. 
To effectively take this difference, a 
mixer was used in which one oscillator 
was fed to one grid of a dual triode, 
and the other oscillator to the second 
grid of the same tube. The plates 
were connected in parallel and the dif- 
ference output taken directly from the 
plates into an attenuator. When the 
c.w. (or beat oscillator) is turned off 
the mixer becomes simply an ampli- 
May, 1950 

SWEPT 
OSCILLATOR 

60 CYCLES FROM 
POWER TRANS. 

PHASE 
CONTROL 

1 1 
TO HORIZONTAL 

PLATES OF SCOPE 

-i MIXER 

ATTENUATOR 

BEAT 
OSCILLATOR 

RADIO FREQUENCY 
OUTPUT 

Fig. 3. Block diagram show- 
ing the method of combining 
two oscillator frequencies. 

fier using one half of the tube to carry 
the swept oscillator output to the at- 
tenuator. Fig. 3 is a block diagram 
showing the above arrangement. 

The high television band is covered 
by the direct output of the swept os- 
cillator which covers from 165 to 220 
mc. The low television band is cov- 
ered by leaving the c.w. oscillator 
fixed at 275 mc., and tuning the swept 
oscillator over the high band again. 
A range of 275 minus 220 to 275 minus 
165 is then covered. This is 55 to 110 
mc., and covers the low television 
band and the FM band. 

Next, the swept oscillator is left 
tuned to 220 mc. while the c.w. oscil- 
lator is varied from 220 to 275, thus 
yielding 275 minus 220 to 220 minus 
220. This is a range of 55 to zero mc. 
Actually it is impossible to arrive close 
to zero output frequency because the 
oscillators lock together and there is 
then no beat output at all. With no 
special inter -oscillator shielding the 
generator works very well down to 4 
mc. which allows it to safely cover 4.5 

o 

212 

210 

208 

206 

204 

200 

-10 -8 -6 -4 -2 0 +2 +4 +6 +8 +10 
CURRENT 

Fig. 4. Variation in oscillator frequency 
as a result of change in the core flux. 

mc. intermediate frequency amplifiers. 
Differences rather than sums are used 
in all cases in order to remove the 
beating oscillators to frequencies 
above the beat output. 

One of the most important charac- 
teristics of a good sweep generator is 

Fig. 5. Rear view of generator. The frequency sweep unit is shown inside the shield. 

IRON 
SLUG 

LI 
L2 

INNER 
SHIELD 

OUTER 
SHI LO 

49 

www.americanradiohistory.com

www.americanradiohistory.com


f -SWEPT OSCILLATOR - 

fl 

dlll II I 
... 

,IIII 

@ 

i R2 

TA 

TALI 

-_ -n 
BEAT OSCILLATOR I 

2V2 

RI 

HEATERS 

R26 C 

SWEPT OSE. 
ALL BANDS 52 

U_ SWEEP 
WIDTH 

3264. 

Cis 

C 

31 

24 

la V t PHASE 
REVERSAL 

R, -120 ohm, 1 w. res. 
R3, Rs -1200 ohm, 1/2 w. res. 
R4 -2200 ohm, 1/2 w. res. 
R5, R25, R,a, R,.,, R4; -6800 ohm, 1/2 w. res. 
Re, R- 100,000 ohm, 1/2 w. res. 
Rs, R0-12,000 ohm, 1/2 w. res. 
R,0 -4700 ohm, 1/2 w. res. 
R,1, R12 -5600 ohm, 1/2 w. res. 
R,a, R2,, -100 ohm, 1/2 w. res. 
R14, R46 -430 ohm, 1/2 w. res.. 
R,5, R,î, R,9, R21, R24 -120 ohm, 1/2 w. res. 
R,B, R20, Ro, -910 ohm, 1/2 w. res. 
R28, R03-1000 ohm, 1/2 w. res. 
R20 -8200 ohm, 1/2 w. res. 
RB0 -4000 ohm, I w. res. 
R,,1- 330,000 ohm, 1/2 w. res. 
R12 -3000 ohm, 10 w. res. 
R,, -1500 ohm, 1 w. res. 
Raj, Ras- 100,000 ohm pot. 
Ras- 220,000 ohm, 1/2 w. res. 
R40 -180 ohm, 1/2 w. res. 
R4, -200 ohm carbon pot. 
Cl, CR- Special tuning cond. 
C2 -5 -20 upfd. trimmer cond. 
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Ca, Cr -56 µµíd. ceramic cond. 
CA -500 Aµ d. mica cond. 
C;, C45 -20 Auld. ceramic cond. 
Cs, Cs, C,0, C11, C,2, C13, C,4, C15, C,e, C1- 

500 AAfd. feedthrough mica cond. 
C,3 -.1 Aid., 400 v. cond. 
C20, Css -I Afd., 400 v. cond. 
C24-10 Afd., 450 v. elec. cond. C30 pid., 450 v. elec. cond. 
Cos, C24, C2 -.0I Add., 400 v. feedthrough 

cond. 
Cas-.25 pfd., 200 v. cond. 
CVs-.01 Aid., 200 v. cond. 
L1, L2- Special swept oscillator assembly 
L4 -Beat osc. tank circuit coil 
LA- Attenuator filter coil 
Xtal,- Special GE type G6 crystal diode 
Xtal2 -1N48 crystal diode 
S1, S2, S,, SR- S.p.s.t. toggle sw. 
S4 -S.p. 6 -pos. rotary sw. 
SS- D.p.d.t. toggle sw. 
T, -Plate and sweep width supply trans. 
Ts- Modulation trans. 
RFC, -R.f. choke, (Ohmite ZI ) 

Fig. 6. Schematic diagram of the sweep generator. Complete shielding is incorporated. 

that the output remain constant while 
it is being swept across a band of fre- 
quencies. As might well be imagined 
the "Q" of the oscillator tuned circuit 
varies as the iron slug is saturated. 
This results in a variation of output 
of about 20% which is far too much 
for a laboratory quality instrument. 

Fortunately, this variation is about as 
linear with the current through the 
choke as is the frequency shift. This 
makes it practical to plate modulate 
by an approximately equal amount in 
the opposite direction. This is accom- 
plished by inserting a modulation 
transformer in the "B plus" lead to 

Fig. 7. Step attenuator. Capacity coupling, encountered when switches are used, is avoided. 
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the swept oscillator and modulating it 
with a little of the same voltage that 
causes the sweep. 

Attenuator 
In line with the constant output re- 

quirement it becomes absolutely nec- 
essary that there be no tuned circuits 
accidentally built into the unit which 
might cause resonant rises or take up 
some of the desired energy and cause 
the output to fall off for certain fre- 
quencies. This was taken into consid- 
eration in the design of the step at- 
tenuator by making all the leads as 
short as possible and inclosing the 
whole unit in a close fitting shield. 
The resistors were all strung out in a 
long line in -order that capacitive and 
inductive coupling would be minimized 
as much as possible. Fig. 7 shows the 
construction and clearly illustrates 
the close fitting channel shaped shield. 
A rotary switch to replace the plug 
and jack arrangement would be very 
handy but the problem of decoupling 
one step from the next is difficult and 
expensive to solve. 

A vernier attenuator war also de- 
sired, but whenever a potentiometer 
was placed anywhere in the circuit be- 
tween the mixer and the step attenua- 
tor it caused the output to vary with 
frequency. It was found, however, 
that a low ohmage potentiometer 
could be placed at the end of the cable 
without causing any trouble provided 
that it matched the cable. While the 
vernier attenuator was put in the out- 
put box for a good electrical reason, 
it has since been found that it is in 
about the most convenient place pos- 
sible as well. 

Fig. 8 shows the output cable and 
the vernier attenuator just described 
along with a filter which will be men- 
tioned later. 

Leakage 
If a signal generator, whether it be 

a sweep or not, cannot be cut down in 
output to match the weakest signal to 
be received it cannot do an adequate 
job of alignment. To meet this re- 
quirement it was necessary to resort 
to complete double shielding of the 
two oscillators, the mixer, and the 
lead which goes to the attenuator. 
Fig. 5 shows the double shields with 
the covers removed. All incoming 
leads were filtered between the shield 
cans and again inside the inner can to 
minimize leakage. Both condensers 
and one resistor of such a filter are 
shown in Fig. 9 and will be found on 
the schematic with the same symbol 
numbers. The two shields were con- 
nected together and grounded at only 
one point -where the output lead goes 
through. Fig. 9 illustrates the final 
solution of this problem. Note the 
double shielded cable passing over Vi 
to the attenuator strip. 

Power Supply 
The power supply, to meet all re- 

quirements of this sweep design, is 
somewhat more complicated than one 

(Continued on page 94) 
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A Supermodulated 

PHONE TRANSMITTER 
INTERSTAGE SHIELDS 

OUTPUT TERMINAL 

L4 L5 

V2 V3 L3 MI 

VI L2 
LI 

XTAL 

CIS 

Fig. 1. The 829B su- 
permodulated trans- 
mitter. The small size 
of unit is shown in 
contrast to handset. 

Constructional data on a small transmitter which 
uses the Taylor modulation system and is capable 
of handling as high as 90 watts of power input. 

r HE Taylor system of super - 
modulation has been a constant 

- - attention attractor during the 
past year. Hams who have super - 
modulated rigs on the air have been 
peppered with questions regarding 
technical details of the circuit and 
method of adjustment. Receiving op- 
erators are intrigued by the charac- 
teristic audio punch of the signal, no- 
ticed even when the carrier seems 
weak. Authors of articles on the sub- 
ject have been kept busy answering 
letters. 

Considerable interest has been ex- 
pressed in the use of supermodulation 
in mobile transmitters and especially 
in the design of a small transmitter 
which might be used interchangeably 
as a mobile rig or home unit. This 
article describes a transmitter which 
should satisfy the present demand. It 
is an inexpensive and compact unit. 

The transmitter shown here uses an 

May, 1950 

By RUFUS P. TURNER, H6AI 
and 

JOHN W. GRAVES, W6MYR 

829B tube in the final amplifier, one 
half serving as the power amplifier 
and the other as the positive modula- 
tor. All "supporting" stages, down to 
the speech amplifier and crystal oscil- 
lator, are self- contained. With the 
exception of the 829B, miniature tubes 
are used throughout. This transmit- 
ter has been developed especially for 
interchangeable mobile and home use 
and is the prototype of the forthcom- 
ing Taylor Model 100A. It is capable 
of 40 watts input at 500 volts on the 
829B plates, and approximately 75 
watts input at 750 plate volts. The 
input power has been increased safely 
to better than 90 watts. 

The stage lineup is : 6AK6 20 -meter 
crystal oscillator, 6AK6 10 -meter dou- 
bler, 6AQ5 10 -meter buffer- driver, 
829B combination power amplifier and 
positive modulator, 6C4 speech ampli- 
fier, and 6AQ5 audio driver. A 
straight- through 10 -meter buffer is 
used, since experimental data has 
shown that this type of driver gives 
better supermodulation efficiency and 
stability than a doubler. The number 
of stages was minimized by employing 
a 20 -meter oscillator. However, 40- 
meter crystals can be used if the 
builder is willing to add a 20 -meter 
doubler to the stage lineup. 

The complete circuit schematic is 
given in Fig. 3. Up to the output of 

Fig. 2. Rear chassis view of unit. The 
power terminal plug is seen on the left. 
The two vertically mounted jacks are L 
and J3 for PA and PM grid current indica- 
tion. Single jack, J is for microphone. 
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OSCILLATOR 

6AK6 5V1 

C4 

R4 

RFC! 

A 

R5 

DOUBLER 

6AK6 aV2 

BUFFER 

6405 5VS 
LS 

POWER AMPLIFIER CI71 

I/¿ 829 B V4a 

C14 CIA 

C7 

8 

RFC7 

CIA 

R6 

R9 

RFC2 7 

RI2 

RFG3 I/¿829B 

POWER 
MODULATOR 

R14 

SPEECH 
AMPLIFIER 

6C4 

AUDIO 
C21 DRIVER 

RIB 

05G. PLATE 

R20 
R21 C23 J2 

R 

A.F. DRIVE 
PLATE CURRER NT 

C24 

P.M. GRID CURRENT 

J4 

P. A. 
GRID 

CURRENT 

300 V. 

R15 

N 

RFG6 

R16 

TO ANT. 
FEEDERS 

C19 

+250V. 

-75V. 
-I50 V. 

DOUBLER A B D 
PLAT~ 

BUFFER E 

PLATE 

P. A.PLATE G1 
L 

SI 

J 
1 

P. M. PLATE 

V4 

VI,2,3,5,6 5 

R,- 100,000 ohm, 1/2 w. res. 
Rs-20,000 ohm, 1 w. res. 
R3, R,, R,3- 27,000 ohm, 1 w. res. R R,,,, R,8- 100,000 ohm, 1 w. res. 
R5, R8, R,,, R,,, R,, Meter shunt (See text) 
R,, R -5000 ohm, 5 w. wirewound res. 
R -470 ohm, I w. res. 
R,,, R,, -1000 ohm, 1 w. res. R,- 500,000 ohm pot. 
R,0- 50,000 ohm, 1 w. res. 
R.i- 250,000 ohm, 1 w. res. R -470 ohm, 2 w. res. 
R,3 -1000 ohm, 5 w. wirewound res. 
R.,s- 27,000 ohm, 2 w. res. 
Cl, C,, C,,, C,,, C -.0I aid. mica cond. 
C, C,, C -50 oµfd. midget var. cond. 

C;, Cs, C,,-.002 ofd. mica cond. 
Cs, C, -100 µofd. mica cond. 
C,, -, -.05 ofd., 200 r. oil -filled cond. 
C,, C14 -250 wild. mica cond. 
C,,, -Dual tuning cond. 35 mild. per sec. Spac- 

ing .085 (National TMH -35D) 
C,;, C,, -.002 ofd., 1000 v. mica cond. 
C,5 -50 µofd. double -spaced midget var. cond. 
C -25 µfd., 25 r. elec. cond. 

600 v. oil -filled cond. 
C,, -10 aid., 50 v, elec. cond. 
C,, -.5 ofd., 400 v. oil -filled cond. 
C,,, C2 .1 ofd., 400 v. oil -filled cond. 

L3, L L,-See Table 1 
B, -13/2 to 3 volt pen -size flashlight cell J,- Midget open circuit jack 

It' . 
18- 

+400-750V. 
POWER TERMINAL STRIP 

J J;,, J,- Midget insulated closed circuit jack 
milliammeter (See text) 

RFC,, RFC,, RFC, RFC RFC,,, RFC, -21/2 
mhy., 125 ma. pi -wound r.f. choke 

RFC -I mhy., 300 ma. pi -wound r.f. choke Si D.p. 5 -pos., non- shorting rotary sel. sw. 
T, -Mic. trans., 200 ohms to single grid 
T. Special supermodulation trans. (Taylor 

TSM -75 Gaertner Company, 3612 S. Maple 
St., Los Angeles, California) 

Xtal.-20 meter crystal V V, -6AK6 tube 
V8 -6ßQ5 tube 

V, -829B tube V- 6C4tube 

Fig. 3. Complete circuit diagram and parts list covering the 829B supermodulated transmitter. 

the buffer stage, this arrangement is 
an entirely conventional capacitance - 
coupled exciter with separately -tuned 
tanks. The r. f. output from the buf- 
fer passes through the two coupling 
condensers, C and C,5 in series, which 
together form a radio -frequency volt- 
age divider. This divider maintains 
the proper ratio between r. f. grid 
voltages presented to the PA and PM 
sections of the 829B. 

Audio voltages are presented to the 
final amplifier by the secondary wind- 
ing of the special coupling transform- 
er T condenser network C, C. C,, 
and resistor R,,. Audio voltage at the 
center tap of the T, secondary is 
equal to one -half the voltage across 
the entire secondary winding. 

The microphone input is intended 
for a Type F -1 single- button handset - 
type carbon microphone (See Fig. 1). 
However, any other single- button unit 
may be used. Excellent quality re- 
ports have been received when the F -1 
unit has been employed. The 6C4 
speech amplifier is a conventional 
stage with transformer input and re- 
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sistance- capacitance output. The 6AQ5 
audio driver tube is triode connected 
(screen tied to plate) to insure good 
audio output regulation and to pro- 
vide about 1 watt of audio which is 
adequate for full modulation. 

A swinging link, L5, provides vari- 
able antenna coupling. This feature 
plus the antenna tuning condenser, 
C,s, both are essential to peak per- 
formance of the supermodulation cir- 
cuit. C,, must be included in the cir- 
cuit regardless of the impedance of 
the feeder cable employed. 

A self- contained d.c. milliammeter, 
M,, is switched successively across 
shunt resistors R,, R,, R,,, R,,, and R,d 
to read plate currents in the oscillator, 
doubler, buffer, power amplifier, and 
power modulator respectively. In ad- 
dition, jack J, is provided for plug - 
ging-in a low -range d.c. milliammeter 
to read PM grid current, and J, for 
PA grid current. Jack J, permits oc- 
casional checking of audio driver plate 
current. All three of these jacks may 
be dispensed with, since none is es- 
sential to tune -up operations. 

The shunt resistor values must be 
selected to give the milliammeter a 
range of 0 -100 ma. when reading os- 
cillator, doubler, buffer, and PA plate 
currents, and 0 -200 ma. when reading 
PM plate current. A 10- milliampere 
meter was used in the rig shown for 
the sole reason that it was immedi- 
ately available. However, most build- 
ers will prefer to use the popular 0 -1 
ma. instrument. For the latter meter 
(with an internal movement resist- 
ance of 105 ohms), the shunts must 
have the following values : R,, R9, R,,, 
and R,, each 1.06 ohms (1 ohm will be 
close enough). R,, must be 0.527 ohm. 
The first four shunts may be made by 
winding the proper length of resist- 
ance wire on a -inch diameter bake- 
lite rod, or on the body of a burned - 
out carbon resistor. The last one (R,,,) 
can consist of a small loop of resist- 
ance wire fastened to the two- termi- 
nal strip. 

A 4 -pair rear terminal strip receives 
the plug and cable from an external 
power supply. Two values of plate 
voltage (750 or 500, and 300), one 

RADIO R TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


value of screen voltage (250), two 
values of grid bias voltage ( -75 and 
-150 for 75 watts input) and ( -50 
and -75 for 40 watts input), and 6.3 
volt tube heater voltage must be 
supplied, as indicated on the appro- 
priate terminal strip connections in 
Fig. 3. The plate and screen voltages 
may be derived from a single high - 
voltage power supply through a volt- 
age divider. However, some means 
must be provided for reducing the 
final amplifier plate voltage during 
tune -up operations. This is very es- 
sential, since it is difficult to adjust 
the final amplifier properly while 
employing high plate voltage. 

An important point in the trans- 
mitter design is the matter of placing 
the excitation taps on coils L, L2, and 
L,. Note from Table 1 that these taps 
are taken near the bottom end of each 
coil. This is essential to proper impe- 
dance matching between one plate 
and the succeeding grid. 

Construction 
Mechanical arrangement of the 

transmitter may be noted from the 
photographs (Figs. 1, 2, 4, and 5) and 
from Fig. 1 which identifies the com- 
ponents. 

The reader will notice the extensive 
use of interstage shields both on top 
of the chassis (See Figs. 1, 2, and 4) 
and below chassis (See Fig. 5). It is 
imperative to shield each of the ex- 
citer stages separately, as shown, and 
to shield the audio section from the 
exciter and final amplifier. Each tube 
in the exciter and audio sections has 
its own shield can. 

A common ground is a must! Do 
not merely run the low end of a com- 
ponent to the chassis as a ground 
point, but make all returns in each 
stage to the same single point. Bond 
all of the separate stage -ground points 
together with a length of heavy bus 
wire. This is especially important in 
the 829B stage where multiple grounds 
are very apt to rob the transmitter 
almost completely of efficient super - 
modulation action. 

The transmitter as shown is built 
on a metal chassis 11'4" long, 23/4" 
high, and 6" deep. This makes a com- 
pact assembly but the reader may 
deviate from these dimensions if 
necessary. To complete the shielding, 
a metal base is fastened to the bot- 
tom of the chassis, and the entire unit 
may be slipped into a metal case. 

Power Supply 
The power supply must furnish 500 or 

750 volts d. c. at 100 milliamperes full 
load, 300 volts d. c. at 30 ma., and 250 
volts d. c. at 15 ma. The latter two 
voltages may be obtained from taps 
on a voltage divider. Additionally, 
two separate bias voltages ( -75 and 
-150 for 75 watts input and -50 and 
-75 for 40 watts input), will be re- 
quired. These may be obtained in the 
field conveniently from the nearest 
battery values, but at the home lo- 
cation probably will best be derived 
from an a.c.- operated bias supply. 
May, 1950 

Fig. 4. Top view of the transmitter showing the correct layout of parts. The oscillator, 
doubler, and buffer stages are shown at the left -front portion of the chassis. The 
audio section is immediately to the rear. The 829 stage occupies the entire right hand 
portion of the chassis. Note the adequate interstage shielding employed throughout. 

6.3 volts a. c. or d. c. will be required 
for the tube heaters which draw a 
total of 3.6 amperes. For complete 
tube protection, the power supply 
should be arranged so that the bias 
voltages are applied automatically as 
soon as the heater voltage is switched 
on. The 829B screen voltage must 
never be applied ahead of the plate 
voltage. 

Tuning Up 
For best results, the following tun- 

ing operations must be followed 
closely. 

1. Tune -up at a plate voltage not 
in excess of 500 v. to the 829B. 

2. Swing the coupling coil (L,) 
completely out of coil 

3. Unplug the microphone and turn 
the audio gain control, R,,, to its "off" 
position. 

4. (a) Switch the milliammeter, M,, 
to the oscillator stage and tune C, for 
plate current dip. Then, for maximum 

(Continued on page 104) 

L, (Osc.) 

L, (Doubler) 

L, (Buffer) 

L, (Final) 

16 t. No. 18 en. on 3/4' 
dram. form. Space to wind- 
ing length of lye". Tap 4th 
t. from "B- plus" end. 

7 t. No. 18 en. on 3/4'' diam. 
form. Space to winding 
length of 1 ". Tap 2nd t. 
from "B- plus" end. 

5 t. No. 18 en. on 3/4" diam. 
form. Space to winding 
length of 5/8". Tap 2nd t. 
from "B- plus" end. 

Each half consists of 3 t. of 
1 /8' copper tubing air - 
wound 11/2' in diam., each 
in the same direction. 
Space each half to wind- 
ing length of 1 ". Spacing 
between halves 11/4 ". Junc- 
tion of inside ends of the 
two halves forms center 
tap. 

L, (Ant. Coup.) (Swinging Link) 3 t. 1/2' 
copper tubing airwound 
11 /2" in diam. and spaced 
to winding length of 1/2 ". 
This coil is hinged so as to 
be swung between the 
halves of L, for var. an- 
tenna coupling. 

Table 1. Coil winding data for L, through L5. 

Fig. 5. Under chassis view of the transmitter. Note the use of baffle shields below the 
chassis as well as on top (Figs. 1 and 4). Rectangular cutout clears tuning condenser. C,d. 
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Com piled by KENNETH R. BOORD 

'T IS a pleasure this month to dedi- 
cate the ISW DEPARTMENT to 

- - s.w. radio outlets in Brazil. The 
following current data on Brazil sta- 
tions comes direct from Flavio Serra- 
no, an ISW DEPARTMENT monitor 
in Rio de Janeiro: 

The Tropical Band -4.785, ZYM6, 
Radio Ribamar, Sao Luiz, Maranhao, 
0.5 kw.; 4.805, ZYS8, R. Difusora do 
Amazonas, Manaus, Amazonas, 5 kw.; 
4.825, ZYE7, R. Educadora de Par- 
naiba, Parnaiba, Piaui, 0.5 kw.; 4.845, 
ZYU8, R. Difusora de Teresina, Tere- 
sina, Piaui, 0.5 kw.; 4.865, PRC5, Ra- 
dio Clube do Para, Belem, Para, 2 kw.; 
4.895, PRF6, Radio Bare, Manaus, 
Amazonas, 2.5 kw. 

The 49 Meter Band -6.000, PRK5, 
R. Inconfidencia, Belo Horizonte, 
Minas Gerais, 5 kw.; 6.015, PRA8, R. 
Clube de Pernambuco, Recife, Per - 
nambuco, 25 kw.; 6.085, ZYK2, R. Jor- 
nal do Commercio, Recife, Pernam- 
buco, 16 kw.; 6.095, ZYB7 R. Difusora 
Sao Paulo, Sao Paulo, Sao Paulo, 25 
kw.; 6.105, R. Nacional, Rio de Janei- 
ro, Distrito Federal, 50 kw. 

The 31 Meter Band -9.500, PRL7, 
R. Nacional, Rio de Janeiro, Distrito 
Federal, 50 kw.; 9.505, PRL7, R. Na- 
cional, Rio de Janeiro, Distrito Fed- 
eral, 50 kw.; 9.565, ZYK3, R. Jornal 
do Commercio Recife, Pernambuco, 16 
kw.; 9.61, ZYC8, R. Tamoio, Rio de 
Janeiro, Distrito Federal, 25 kw.; 
9.77, PRL4, Ministerio da Educacao e 
Saude, Rio de Janeiro, Distrito Fed- 
eral, 1 kw. 

The 25 Meter Band -11.72, PRL8, 
R. Nacional, Rio de Janeiro, Distrito 
Federal, 50 kw.; 11.765, ZYB8, R. Di- 
fusora Sao Paulo, Sao Paulo, Sao 
Paulo, 25 kw.; 11.825, ZYK3, R. Jor- 
nal do Commercio, Recife, Parnam- 
buco, 16 kw.; 11.95, PRL5, Ministerio 
da Educacao e Saude, Rio de Janeiro, 
Distrito Federal, 1 kw. 

The 19 Meter Band -15.145, ZYK2, 
R. Jornal do Commercio, Recife, Per- 
nambuco, 16 kw.; 15.155, ZYB9, R. Di- 
fusora Sao Paulo, Sao Paulo, Sao 
Paulo, 25 kw.; 15.165, ZYN7, Ceara 
Radio Clube, Fortaleza, Ceara, 10 
kw.; 15.19, PRK9, R. Inconfidencia, 
Belo Horizonte, Minas Gerais, 5 kw.; 
15.37, ZYC9, R. Tamoio, Rio de Ja- 
neiro, Distrito Federal, 25 kw. 

The 16 Meter Band -17.85, PRL9, 
R. Nacional, Rio de Janeiro, Distrito 
Federal, 50 kw. 

Construction Permits -For Tropi- 
cal Band -Radio Poti, Natal, Rio 
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SHORT -WAVE 

Grande do Norte; Radio Brasil, Cam- 
pinas, Sao Paulo, 1 kw. day, and 0.5 
kw. night; R. Industrial de Juiz de 
Fora, Juiz de Fora, Minas Gerais, 0.5 
kw.; R. Brasil Central, Goiania, Goias, 
1 kw.; R. Quitandinha, Petropolis, Rio 
de Janeiro; R. A. Voz de Oeste, Cuia- 
ba, Mato Grosso, 0.5 kw.; Government 
of the Territory of Guapore, Porto 
Velho, Guapore, 0.5 kw.; R. Relogio 
Federal, Rio de Janeiro, Distrito Fed- 
eral. For Short -Wave Band -Radio 
Guaiba, Porto Alegre, Rio Grande do 
Sul. 

Further comments by Mr. Serrano 
include -ZYE7, 4.825, has m.w. sta- 
tion on 1470 kc., call PRJ4, 500 w.; 
ZYU8, 4.845, has m.w. station on 1410 
kc., call ZYQ3, 1 kw.; PRC5, 4.865, 
has m.w. station on 1450 kc., call 
PRC5, also, 500 w.; PRK5, 6.000, has 
m.w. station on 880 kc., call PRI3, 22 
kw., to be increased to 50 kw.; PRA8, 
6.015, noted on 6.016, has m.w. station 
720 kc., call PRA8 also, 50 kw.; ZYK2, 
6.085, effective radiated power is 64 
kw., has m.w. outlet on 780 kc., 20 
kw. day, and 10 kw. night, also FM 
stations (4) ; ZYB7, 6.095, has m.w. 
outlet on 960 kc., 5 kw., call PRF3, 
also FM station with call PRF3 -FM; 
ZYN6, 6.105, has m.w. outlet on 1200 
kc., 10 kw., call PRE9; PRL9, 6.147, 
has m.w. outlet on 980 kc., 50 kw., 
call PRE8, also on FM; PRL7, 9.50, 
9.505, 9.72, see PRL9, 6.147; ZYK3, 
9.565, see ZYK2, 6.085; ZYC8, 9.61, has 
m.w. outlet on 900 kc., 5 kw., call 
PRB7; PRL4, 9.77, has m.w. outlet on 
800 kc., 25 kw., call PRA2 (power on 
m.w. to be increased to 50 kw.; will 
have new s.w. transmitter of 7.5 kw. 

The sound effects department in action 
during a radio theater transmission at 
Radio Nacional in Rio de Janeiro. Brazil. 

soon), this channel is inactive, station 
now radiates on 11.95; PRL8, 11.72, 
see PRL9, 6.147; ZYB8, 11.765, now 
inactive on this channel, owned by 
Radio Difusora Sao Paulo, but trans- 
mits programs from Radio Tupi, Sao 
Paulo, which has m.w. outlet on 1040 
kc., call PRG2, 50 kw.; ZYK3, 11.825, 
see ZYK2, 6.085, as this channel is in- 
active; PRL5, 11.95, see PRL4, 9.77; 
ZYK2, 15.145, see ZYK2, 6.085; ZYB9, 
15.155, noted on 15.156, transmits 
Radio Difusora Sao Paulo and Radio 
Tupi programs, also see ZYB7 and 
ZYB8; PRK9, 15.19, inactive, see 
PRK5, 6.000; ZYC9, 15.37, is owned by 
Radio Tamoio but is operated by 
Radio Tupi, Rio de Janeiro, which has 
m.w. outlet on 1280 kc., PRG3, 50 kw.; 
PRL9, 17.85, inactive now, but is ex- 
pected to be in use again soon see 
PRL9, 6.147. 

PRN9, Distrito Federal Police Dept., 
9.29, 5 kw., has daily transmission in 
Portuguese from 1700; lasts 30 min- 
utes to two hours; programs consist 
of principal events and news of the 
Police Department; station maintains 
correspondence with overseas listen- 
ers; QRA is Departamento Federal 
de Saguranca Publica, Estacao de 
Radio, Rua da Relacao 55, Rio de 
Janeiro, Brazil. 

Flashes just received from both 
Mr. Serrano and Hans Leven (of Sao 
Paulo) state that Radio Record, Sao 
Paulo, has just taken to the short- 
waves -heard testing around 0600- 
2100 on 9.590 or 9.595; using m.w. call 
PRB9, which m.w. outlet, on 1000 kc., 
is one of the four m.w. stations in 
Brazil with 50 kw. power; QRA is 
Radio Record, Rua Quintino Bocaiuva 
22, Sao Paulo, Brazil. Mr. Leven re- 
ports as new, Radio Difusora de Tere- 
sina, Teresina, State of Piaui, with 
call ZYU8, on (announced) 4.845 in 
parallel with m.w. ZYQ3 on 1370 kc. 
(m.w. outlet listed 1410 kc. by Mr. 
Serrano); heard with good signal to 
sign -off around 2000. 

Mr. Leven says PRL5, 11.95, is 
scheduled weekdays 0400 -1000, 1400- 
2030; Sunday 0700 -2030; power 1 kw. 

(Continued on page 126) 

(Note: 'Unless otherwise indicated, all time is 
expressed in American EST; add 6 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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A HIGH [VF! lIEN Y 

TRIODE AMPLIFIER 
By 

MELVIN C. SPRINKLE 
Peerless Electrical Products Div. 

Altec Lansing Corporation 

,----, 

Fig. 1. Peerless amplifier which is 
available in either the kit (10722) or 
completely assembled form (A- 100A). 

1HE legion of audio enthusiasts 
who have stuck by their triode 

- - amplifiers through thick and 
thin have been a hardy lot. They have 
been assailed by the beam power camp 
and have been deserted by commercial 
amplifier engineers, but through it all 
have held the bridge like Horatius. 
Through all the controversy they have 
always maintained that "triodes sound 
better." 

The Achilles' heel in their argument, 
however, has been the inefficiency of 
triodes. In spite of all the subjective 
arguments the fact remained that up 
to the present time triode quality was 
costly. In order to realize the full 
benefits of triodes it was necessary to 
operate with fixed bias -this meant 
either a higher voltage power supply 
with higher voltage condensers or a 
separate bias supply. Furthermore, be- 
cause of the high bias required, trans- 
former coupling into the final stage 
was necessary. Resistance coupled am- 
plifier stages just don't put out high 
quality signals with enough amplitude 
to drive triodes. Both triode power 
supplies and /or transformer coupling 
are expensive. 

On the theoretical side, triodes have 
had at least a strike and a half on 
them. Assuming proper power supply 
for both plate and bias, and good 
transformers, Terman states that the 
maximum theoretical efficiency of a 
Class A amplifier is 50 %, and that 
practical amplifiers have efficiencies 
from 35% down to 20%. This meant 
that in order to get an output of 10 
watts (developed plate -to- plate -not 
necessarily in the load) it was neces- 
sary to put 28.6 watts into a pair of 
tubes, and if the efficiency was of the 
order of 20% the input power had to 
be 50 watts. No wonder that triodes 
were limited to low output power! As 
a matter of fact the heads of many de- 
signers were scratched in the search 
for a high plate dissipation triode 
May, 1950 

Design details of a versatile audio amplifier 
incorporating a preamp and adjustable 

equalizing network for magnetic pickups. 

without going into the expensive 
transmitting tubes. The development 
of Class AB operation was a partial so- 
lution as the efficiencies were raised. 
Terman gives efficiencies of 40% to 
50% for this operation, but the tube 
manual in its typical operation data 
for 2A3 tubes says that the efficiency 
is 34.1% when the tubes are operated 
with fixed bias. 

Class AB, operation of triodes has 
become accepted by audio enthusiasts 
who require high quality, but they 
have been in general very dubious 
about Class AB2. Up to the present 
time there has been some justification 
for their doubts. Recently, however, 
with the general availability of high 
quality transformers, operation of 
tubes up to, and possibly into, grid 
current becomes possible, with no more 
distortion than strict Class A opera- 
tion, and with a prodigious increase in 
efficiency. 

Recently the writer has become in- 
terested in a circuit which makes pos- 
sible 18.6 watts output from a pair of 
6A5 tubes at a distortion of 5% total 
harmonics! This represents an effi- 
ciency of 49.3 %, a truly remarkable 
achievement. The amazing perform- 
ance is made possible by two factors : 

(1) A good output transformer and (2) 
use of a cathode follower driver. 

The output transformer is the heart 
of an amplifier. Almost invariably the 
output transformer is the only audio 

transformer used, the other stages, 
with the possible exception of an occa- 
sional input transformer, being resist- 
ance- capacity coupled. The techniques 
for building wide range resistance 
coupled stages are well known and eas- 
ily put into practice. If the results are 
not satisfactory, the builder can easily 
change values until the desired results 
are obtained. However, when one buys 
a transformer he must accept what- 
ever the manufacturer puts into the 
unit. There are a few things that the 
user can do, but in general these have 
minor effects on over -all performance. 
For example, one cannot alter exter- 
nal circuits to improve efficiency -the 
ratio between primary power and the 
power delivered to the load. 

It behooves the constructor, there- 
fore, to buy the best possible trans- 
former, considering the following 
points: 

(a) Insertion loss. The useful pow- 
er output of an amplifier is the power 
delivered to the load, not the power 
measured plate -to -plate on the pri- 
mary side. 

(b) Power output over frequency ex- 
tremes. Vast numbers of amplifiers 
are built by audio enthusiasts who 
have absolutely no idea of how many 
watts their amplifiers deliver at 40 
cycles and 10,000 cycles. Their con- 
ception of performance is based upon 
frequency response, which is a gain 
measurement, not a power measure- 
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ment. The factors which contribute 
to power output at frequency ex- 
tremes are not controllable by the 
user. 

(c) Frequency response. The fre- 
quency response of a transformer is a 
measure of its ability to transmit var- 
ious frequencies; i.e., it is inherently 
a gain measurement. As pointed out 
above, the power output characteristic 
is often a more important property in 
output transformers, and it bears no 
relationship to the frequency response 
characteristic. On frequency response 
most manufacturers show response in 
the audible part of the spectrum, but 
what is more important is the re- 
sponse at frequencies above and below 
audibility. This response is of impor- 
tance because in amplifiers employing 
inverse feedback, the response must be 
much broader than the range to be 
covered if the amplifier is to be stable. 

(d) Concomitant with frequency re- 
sponse is phase shift. This is of im- 
portance if complex signals are to be 
transmitted without phase distortion 
and also if stability with inverse feed- 
back is to be achieved. Phase shift, 
frequency response, and transient os- 
cillation are most easily checked with 
square waves. 

Most audio enthusiasts are familiar 
with conventional resistance or trans- 
former coupling to Class A or AB, am- 
plifiers. These systems are quite sat- 
isfactory within certain limitations, 
but fail when Class AB, operation is 
approached. The fundamental reason 
is that when the grid of a tube is 
driven positive, instantaneously, there 
is a flow of electrons to the grid, which 
when they flow through the grid resis- 
tor, or even an interstage transformer, 
produce a voltage which is additive to 
the tube's bias. The effect is the same 
as the bias developed in an oscillator's 
grid leak due to grid current. In the 
usual Class AB, design a special trans- 
former, called a driver transformer, is 
used, which is a stepdown transformer. 
In order to supply enough signal with 
a stepdown turns ratio, and also to 
supply power to the grids of the final 
when they draw grid current, it has 
been necessary to use a power tube as 
a driver. 

Another factor that touches a sore 
spot in constructors is the cost of a 
good driver transformer. The cathode 
follower driver overcomes these limi- 
tations. It has been pointed out that 
a cathode follower is not a voltage 
amplifier, i.e., the output voltage can 
approach but not exceed the input sig- 
nal. However, and this is not as widely 
known, a cathode follower can be a 
power amplifier. The power in a re- 
sistor is given by the familiar formula 
P = E2 /R. Thus for a constant volt- 

Fig. 2. Diagram of the Peerless 10722 am- 
plifier. Circuit includes a preamplifier for 
magnetic phono pickups. With the addi- 
tion of a special input transformer (circuit 
shown in lower left) the amplifier becomes 
suitable for use with a 30, 250, or 500 ohm 
microphone or other low- impedance, low 
level source. The equalizing network can 
be removed when used with microphone. 
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age, the power varies inversely as the 
resistance. Halving the resistance 
gives a 3 db. power increase for the 
same voltage. Thus a cathode fol- 
lower can take in say 25 volts and in 
its output develop this same voltage 
(almost) across a much lower load, 
and thus give a power gain. By simple 
circuit manipulation a cathode fol- 
lower driver stage can be direct -cou- 
pled to a final amplifier. It is possible 
to achieve excellent frequency re- 
sponse by the direct coupling and yet 
supply all the normal d.c. voltages to 
both stages. A low grid circuit im- 
pedance for both a.c. and d.c. is pro- 
vided and there is sufficient power in 
the cathode follower to take care of 
grid current demands should operation 
in this region occur. The combination 
of two equally important factors -a 
good output transformer and a cath- 
ode follower driver -produces a high 
efficiency, high quality circuit that 
puts the triode on a more equal basis 
with beam power tubes. 

This high efficiency circuit has been 
incorporated into a general purpose 
amplifier, specifically designed for 
high quality music reproduction, called 
the Peerless A -100A Amplifier. 

With the development of this ampli- 
fier, the problem of low efficiency in 
triodes has been largely overcome. The 
unit has a maximum output of 20.3 
watts. It uses two type 6A5 tubes in 
a newly developed high efficiency cir- 
cuit which makes practical efficiencies 
of 49.3 %. Moreover, and this is the 
crux of the matter, this power is use- 
ful secondary power, the implications 
of which were considered previously. 

The frequency response of the am- 
plifier is flat from 20 c.p.s. to 15,000 
c.p.s. and is down only 1/2 db. at 20,000 
c.p.s. -an undetectable amount. 

The distortion is remarkably low. 
Using the familiar 5% harmonic con- 
tent standard, the power output is 18.6 
watts at 100 and 400 c.p.s. At 40 c.p.s. 
the power output is 14.8 watts and at 
5000 c.p.s. the power output is 18.3 
watts. Using the intermodulation 
method with test frequencies of 40 and 
2000 c.p.s., the power output at 8% 
intermodulation is 17 watts. 

The schematic diagram is shown in 
Fig. 2, and it will be seen that the am- 
plifier is entirely straightforward in 
design. The first stage uses a type 
6J7 tube as a voltage amplifier. This 
stage is used as a preamplifier for the 
magnetic phono pickups so popular in 
high quality music systems. The plate 
circuit contains a series resistor -con- 
denser combination, the values of 
which are adjusted to give the bass 
boost required for proper equalization 
of magnetic pickups. A feature of the 
amplifier is the fact that a chassis cut- 
out is provided for installation of a 
Peerless K -221 -Q 20/20 input trans- 
former. With the transformer in- 
stalled, the amplifier becomes suitable 
for use with a 30, 250, or 500 ohm mi- 
crophone or other low impedance low 
level source, the equalization network 
being removed when a microphone is 
used. 

May, 1950 

Two inputs are provided, one for 
phono and the other for radio. A 
switch, S,, selects the desired input 
and grounds the channel not in use to 
prevent crosstalk. In the phono chan- 
nel a gain of 107 db. at 1000 cycles is 
available, which permits full power 
output from LP records. The radio 
channel has a gain of 84 db. which is 
more than adequate for any FM or AM 
radio tuner. 

Following the radio -phono switch, is 
a four position, pi -type low -pass filter 
which is intended for record scratch 
reduction. The filter uses an induct- 
ance to give sharp cut -off so that the 
maximum usable recorded signal can 
be reproduced, and the higher noise - 
frequencies eliminated. The circuit 
must not be confused with resistor - 
condenser treble roll -off circuits and 
is quite different in performance. Four 
positions are provided, the characteris- 
tics of which are shown in Fig. 4. 

In addition to the low pass filter, 
there is provided a continuously va- 
riable bass boost circuit. A resistor - 
condenser network is used to provide 
up to 10 db. of bass boost as shown in 
Fig. 4. A word of caution might be in 
order at this time. The bass boost 
control must be used with discretion, 
since the transformers provide con- 
siderable power at low frequencies. 

The second stage uses a type 6J7 
tube (V2), pentode connected to give 
high gain and very low distortion. A 
small portion of the cathode resistor 
is not bypassed as this is used for in- 
verse feedback. The third stage (V,) 
is a type 6J5 used in a split, load or 
cathodyne phase inverter circuit. This 
type of circuit has several advantages 
among which are almost perfect bal- 
ance in the output over wide frequency 
ranges, independence of changes in 
performance with tube replacement, 

(Continued on page 134) 
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Fig. 5. Square wave patterns at various 
frequencies throughout amplifier range. 

* 
Fig. 6. Under chassis view of the amplifier which may be built from a commercial kit. 
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First "HAM" 

On FCC 
By JACK TERRY 

The experience gained in 42 years of radio is now 
being used to foster all segments of the industry. 

WHEN President Truman ap- 
pointed George Edward Ster- 
ling a Commissioner of the 

Federal Communications Commission, 
he got not only a top -notch engineer - 
administrator; he got a radio amateur 
from Peake's Island, Maine. Sterling 
is the first and only ham to reach the 
bench of the FCC. 

In 1908, at the age 14, young Ster- 
ling became interested in wireless. He 
talked his chums, Ray Hutchins and 
Al Ranger, into joining him in this fas- 
cinating scientific endeavor. The trio 
are well remembered by their teach- 
ers. One professor recalls, "they were 
smart as mustard- curious -particu- 
larly that George Sterling, but they 
didn't have the time to study ordinary 
academic things. Wireless was all 
that interested them and they would 
stay up all night combing the air 
waves with their home -made sets." 

One of the trio reported: "We made 
almost everything we used. We had 
to buy our headphones though, and 
had a tough time getting the money. 
The local druggist, who also operated 

the Western Union office, helped us 
make wet batteries using salvaged 
carbon poles and zinc from old dry 
batteries. We made our spark gap out 
of an old copper lightning rod. That 
spark gap used to get so hot we were 
always worried about fire. Our spark 
transformer was wound by hand." 

Reminiscing about those days, Ster- 
ling says, "When we started transmit- 
ting in 1908 we used the self- assigned 
call 'GS.' In those days we used a 
half inch spark coil in the transmitter. 

"In 1912 the government licensed 
me as 1AE. Progress came in the 
form of a galena detector. And when 
we finally rigged up a variable cou- 
pler, the ultimate was in our grasp. 
The antenna was a big 4 wire flat -top 
hung between a couple of 65 foot poles 
out of the woods. 

"The Titanic disaster was a first- 
hand thing to us. Advertised as an 
unsinkable ship, she rammed an ice- 
berg on her maiden voyage on 1912 
with the loss of over 1500 souls. We 
helped all we could with our wireless. 
We copied all the traffic -the pitifully 

Sterling at the controls. Present equipment at W3DF includes 
an SX -42 and SX -71 double- conversion unit (not shown in photo). 
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small survivor list was an unforget- 
table event!" 

In 1916 young Sterling went to sea 
as a pioneer radio operator. This ca- 
reer ended abruptly when the United 
States declared war on Germany. 
April, 1917, found his ship returning 
from South America. On arrival in 
New York, Sterling found orders to 
duty with his National Guard unit. 

Among the first troops sent to 
France in the fall of 1917, his special 
radio talents were quickly recognized. 
He was transferred from the Infantry 
to the Signal Corps, commissioned a 
Second Lieutenant, and assigned as an 
instructor. It is interesting to note 
that these few months in the infantry 
mark his only separation from radio in 
the 42 years since 1908! 

After World War I, the seafaring 
blood of his Maine ancestry was too 
strong to resist. It was inevitable that 
he should return to the merchant ma- 
rine as a radio operator. For two years 
he traveled widely, following his pro- 
fession. During this time he partici- 
pated in salvage operations following 
an SOS from the S.S. Suwide and was 
paid $300 salvage money according to 
Admiralty Law. He believes with pride 
that this is the only case on record of 
a radio operator being paid salvage 
money. 

In 1922 the infant Radio Corpora- 
tion of America invited young Sterling 
ashore as a Marine Radio Inspector. 

A year later he began his long asso- 
ciation with the enforcement of radio 
laws and regulations, joining the Bu- 
reau of Navigation, Department of 
Commerce, as a Radio Inspector. 

Questioned as to his ham activities 
in those days, he replied, "I had a rig 
on top of the icebox in 1924. It was 
soon after I was married and space 
was at a premium in our apartment. 
That rig used a 5 watter-202--in a 
Hartley oscillator and its power sup- 
ply used a chemical rectifier for which 
I borrowed all my wife's jelly glasses. 
They were later replaced by AmRad S 
tubes. The receiver was a Reinartz 
tuner. I had a lot of fun. In 1926 -27, 
when I was writing the 'Radio Man- 
ual,' that same kitchen and ham setup 
were used to test out unfamiliar cir- 

(Continued on page 122) 

The "ham shack" at W3DF. An HT -18 unit drives either a 600 w. 
phone or 400 w. c.w. rig. Transmitting gear is home -constructed. 
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Built -in TV 

Complete design characteristics of a tunable 
built -in antenna used for TV receivers. 

By 
ROBERT B. ALBRIGHT 

Eng. Dept., Philco Corporation 

HE increased popularity of the 
built -in television antenna can be 

- - attributed to various causes but 
the fact remains that most manufac- 
turers have recognized the need for 
such a unit and are, consequently, 
equipping their receivers with self - 
contained antennas. 

In most cases the built -in antenna 
consists of a length of 300 ohm trans- 
mission line folded over inside the tele- 
vision receiver cabinet. This antenna 
may take the shape of an ordinary 
dipole or the transmission line may be 
fanned out from the center to form a 
sort of conical type. In all respects 
this antenna is essentially an untuned 
system, but one that can be used in 
high signal areas to receive a television 
signal. What are the disadvantages of 
such a system? The relatively small 
size of this built -in antenna makes for 
a very small signal capture area. This 
may be compared to a fisherman with 
a net. With a large net he will 
surely seine more fish than with 
a small net. Since the antenna is still 

Fig. 2. Both series and parallel resonances 
are used in Philco's built -in antennas. 
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Fig. 1. Over -all view 
of Philco's antenna 
which is being built 
into its video sets. 

more or less of a dipole, it will be dif- 
ficult to secure a ghost -free picture in 
many urban areas. Again, since the an- 
tenna is essentially a dipole, its im- 
pedance at the feed point, that is, 
where the transmission line is attached 
to feed the front end of the receiver, 
will change radically above and below 
its resonant frequency. 

Some built -in antenna systems use 

two antennas, spaced at some angle 
less than 90 degrees from each other, 
permitting either antenna to be 
switched in separately to give some 
degree of directivity. 

The tunable and matched built -in 
antenna system has several distinct 
advantages over the previously de- 
scribed types, for by providing a tun - 

(Continued on page 144) 

Fig. 3. Graphical representation of the circuit illustrated in Fig. 2, showing 
how the reactance of the antenna is matched to the load throughout the band. 
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The GENESCOPE A 

TV Test Instrument 
By MILTON S. HIVER 

A marker generator, an oscilloscope, a 400 
cycle audio signal, and an FM and TV sweep 
generator are included in one test unit. 

ADIO service technicians, to- 
_ gether with radio engineers, 
- ' long ago demonstrated by their 

eager acceptance of the multitester, 
that they prefer test instruments to 
be as compact and all- inclusive as 
possible. Thus, the vacuum -tube volt- 
meter, embracing within itself the 
functions of an ohmmeter, voltmeter, 
ammeter, and output meter is today 
easily the most popular and most im- 
portant instrument in the service shop 
or the engineering laboratory. It is 
accurate, compact, and neat and can 
be used to perform any of the fore- 
going functions with a flip of a switch. 

Due to this desire for speed and ef- 
ficiency it was almost inevitable that 
an instrument like the Simpson Gene - 
scope should appear. Here, upon one 
chassis, is available an FM sweep gen- 
erator, a television sweep generator, 
a 400 -cycle audio signal, a marker 
generator, and an oscilloscope. In 
short, everything is provided for the 
proper alignment, signal tracing, and 
waveform servicing of FM and tele- 
vision receivers. This instrument, in 
conjunction with a vacuum -tube volt- 
meter, represents essentially all of 
the test and service equipment re- 
quired by the modern television serv- 
ice shop. 

60 

The Genescope, shown in Figs. 1 

and 8, is divided into three sections. 
The left -hand section contains a 
three -range r.f. generator, a crystal 
oscillator, and a 400 -cycle audio oscil- 
lator. Frequencies generated extend 
from 3.3 mc. to 250 mc., divided into 
six ranges : 

Band A- 3.3 -7.8 mc. (on fundamen- 
tals) and 6.6 -15.6 mc. (on second har- 
monics). 

Band B -15 -38 mc. (on fundamen- 
tals) and 30 -76 mc. (on second har- 
monics). 

Band C -75 -125 mc. on (fundamen- 
tals) and 150 -250 mc. (on second har- 
monics) . 

The output of the r.f. generator may 
either be unmodulated or modulated 
by a 400 -cycle note. 

The center section of the Genescope 
contains a 3 -inch oscilloscope and all 
its operating controls. In order to 
conserve space, the cathode -ray tube 
is mounted vertically. The pattern on 
the tube is then made visible to some- 
one standing in front of the instrument 
by reflection from a tilted mirror 
mounted at the top of the cabinet. 
Provision is made for direct connec- 
tion to the deflecting elements of the 
CRT by removing a small cover at the 
lower center of the panel. 

Fig. 1. The Genescope being 
used in the servicing of a 
television receiver chassis. 

The right -hand section of the Gene - 
scope contains an FM signal gener- 
ator, a 140 mc. fixed frequency oscil- 
lator, mixer, phasing, and blanking 
circuits. Frequency -swept signals can 
be obtained in two ranges extending 
from 2 to 120 mc. and from 140 to 260 
mc. A sweep control permits adjust- 
ment of the frequency sweep from 
zero to over 15 megacycles. 

A feature which is unique in this 
sweep generator is a blanking circuit 
which injects a negative pulse into the 
FM oscillator circuit in such a man- 
ner that oscillation is stopped during 
the return trace of the oscilloscope, 
thereby producing a base line and a 
single trace response curve on the os- 
cilloscope screen. Thus, as the elec- 
tron beam sweeps forward, from left 
to right, the response curve of the cir- 
cuit under test is traced out. On the 
return trip, the beam would ordinarily 
trace back over the response curve 
produced on the forward sweep. This 
second tracing is not actually neces- 
sary since it provides the same in- 
formation as the forward trace. Fur- 
thermore, there is generally sufficient 
unbalance existing in the circuit so 
that the second trace does not coin- 
cide at all points with the first trace, 
thereby producing two curves. See 
Fig. 3A. In the Genescope, this sec- 
ond trace is removed by stopping the 
oscillations of the sweep generator 
during this period. Within the scope, 
however, the beam is not similarly 
blanked out, but permitted instead to 
produce a zero voltage or reference 
base line. See Fig. 3B. The presence 
of this base line aids the technician 
to better orient the various values of 
the response curve and thereby tends 
to simplify and hasten the servicing 
and alignment process. The zero base 
line proves to be especially valuable 
for FM discriminator alignment since 
in this instance the linear portion of 
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the S- response curve should extend for 
equal distances above and below this 
level. See Fig. 3C. 

Appropriate connecting cables are 
furnished with the instrument for 
making connections between the Gen - 
escope and the receiver under test. 
Also included is a high- frequency 
probe for signal tracing of high -fre- 
quency circuits; this connects to the 
vertical input jack of the oscilloscope 
section. 

Applications 
Any problem in a TV or FM re- 

ceiver that requires an oscilloscope or 
an alignment generator can be han- 
dled by this instrument. Thus, con- 
sider the alignment of a television re- 
ceiver. The usual order of adjust- 
ment is as follows : 

1. Video i.f. traps 
2. Video i.f. transformers 
3. Sound discriminator 
4. Sound i.f. transformers 
5. The r.f. section 
The video i.f. traps require adjust- 

ment at certain definite frequencies - 
each of which can be supplied by the 
AM generator in the Genescope. As 
an illustration, consider the typical 
video i.f. system shown in Fig. 5. The 
signal output lead from the Genescope 
would connect to point P' of Fig. 5, 
while the ground lead of this cable 
would be attached to the receiver 
chassis. The vertical input cable (at- 
tached to the vertical amplifier of the 
oscilloscope) would be placed across 
the video detector load resistor -point 
A and ground in Fig. 5. The r.f. sig- 
nal is amplitude modulated by the 400 
cycle audio note in order that a vary- 
ing voltage be developed at point A. 
The visual indication on the oscillo- 
scope will be the 400 cycle sine wave. 

Set the r.f. generator for a fre- 
quency of 19.75 mc. and adjust the 
core of L, for minimum height of the 
oscilloscope pattern. If the pattern 
disappears completely, increase the 
signal output of the generator until 
the exact minimum point can be ob- 
served on CRT screen. This trap cir- 
cuit is now properly adjusted. In a 
similar manner, using the proper fre- 
quencies, traps L,, L,, and L, are ad- 
justed, in each instance making cer- 
tain that a definite minimum indica- 
tion is observed on the screen. Par- 
ticular attention should be given the 
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Fig. 2. Response curves for various portions of Philco's video U. See text. 

21.25 mc. traps since these prevent the 
sound voltages of the signal being re- 
ceived from reaching the image tube 
screen. 

Coils Lî, L,, L6, L5, and L provide 
the video response characteristic for 
this i.f. system and each coil is peaked 
at its own frequency for maximum 
indication of the 400 cycle sine -wave 
pattern on the CRT screen. 

Although the accuracy of the AM 
generator is designed to exceed 1 per- 
cent, even greater accuracy is re- 
quired when adjusting television re- 
ceivers. For this reason the Gene - 
scope is provided with a crystal stand- 
ard having an accuracy of .05 per -cent 
or better. By using this standard 
and a special scale provided for the 
AM generator (in addition to its reg- 
ular scale), frequencies having crys- 
tal accuracy may be obtained at any 
point within the range of the AM 
generator. This calibrating procedure 
would be applied to the trap and i.f. 
peaking frequencies just mentioned, 
enabling the service technician to ad- 
just these coils to their exact resonant 
frequency. 

After all of the trap and i.f. adjust- 
ments have been completed, we are 
ready to view the over -all response 
curve of the video i.f. system. Do not 
molest the connecting cables between 
the Genescope and the receiver. These 
remain intact as set for the previous 

ZERO OR 
'REFERENCE 1.1Sí 

Fig. 3. (A) The response pattern of a 
video U. system as it normally appears. 
Note the double trace. (B) The same pat- 
tern as shown in A with the blanking 
voltage on. (C) A discriminator response 
with the special blanking voltage on. 

Fig. 4. A video i.f. response curve show. 
ing position of marker pip at the point 
where the video carrier should appear. 

adjustments. Merely switch the FM 
generator to the appropriate range 
and adjust the sweeping range for a 
value of 6 to 7 mc. Rotate the phas- 
ing control until the two traces visi- 

Fig. 5. A condensed and simplified version of the video i.f. system found in many commercially -built television receivers. 
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Fig. 6. A conventional sound i.f. system found in many television receivers. 
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, 1 :1 ; ! I ¡ 1 1.1 1.1:1 , 

WW;ii1 

(C) 

Fig. 7. (A) Discriminator "S" curve before the blanking voltage is applied. (B) The 
same curve after the blanking voltage is applied. (C) Appearance of the 400 cycle wave, 
as indicated in text, signifies that discriminator secondary requires some retouching. 

ble on the sereen blend as closely into 
each other as possible and then ad- 
vance the blanking control until only 
a single trace is seen on the screen 
accompanied by a straight base line 
extending across the screen. If the 
video system has been properly ad- 
justed, the curve shown in Fig. 3B will 
be obtained. 

Since the video response extends for 
3 to 4 mc. (depending upon the re- 
ceiver), it is impossible to judge from 
a simple viewing of the curve itself 
whether the carrier and end frequen- 
cies are where they should be. Hence, 
identification markers are required 

and these are supplied by the AM 
generator. This generator is switched 
to the unmodulated position and set 
to the i.f. frequency of the video car- 
rier, say 25.75 mc. A pip should ap- 
pear halfway up the right -hand slope 
of the response curve. See Fig. 4. To 
determine the extent of the curve, the 
frequency of the AM generator is 
changed until the marker pip appears 
along the left -hand slope of the re- 
sponse curve. The frequency of the 
pip can now be read from the scale 
of the AM generator. 

Care should be exercised that the 
marker pip is kept as low as possible, 

Fig. 8. A front panel view of the Genescope, Simpson 's new television service instrument. 

A.M. GENERATOR 
400, AUDIO GENERATOR 

CRYSTAL CALIBRATOR 

OSCILLOSCOPE F.M. GENERATOR 
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otherwise the response curve will be 
seriously distorted and it will be dif- 
ficult to establish the exact position of 
the trace. In this respect a separate 
attenuator permits the operator to 
adjust the amplitude of the marker 
pip independently of the FM sweep 
signal. 

The foregoing alignment considered 
only a stagger -tuned video i.f. sys- 
tem. Equally good results can be ob- 
tained with video i.f. systems using 
complex coupling. Du Mont, Strom - 
berg- Carlson, and Philco television re- 
ceivers are good examples of such 
systems. For these systems, the align- 
ment begins with the last i.f. stage 
and proceeds back to the mixer. To 
start, the vertical input cable of the 
Genescope is connected across the 
video detector output while the cable 
from the FM sweep generator is con- 
nected between grid and ground of 
the last video i.f. amplifier. The re- 
sponse curve for the tuned circuit be- 
tween this last i.f. stage and the video 
detector will appear on the scope 
screen. The shape of this curve should 
be compared with the curve recom- 
mended by the manufacturer (in his 
service manual) for this i.f. stage. If 
a difference exists, the proper adjust- 
ments should be made to bring the re- 
sponse curve into line. Marker fre- 
quencies, if desired, can again be sup- 
plied by using the AM generator por- 
tion of the Genescope. 

In Philco receivers, the vertical in- 
put cable of the oscilloscope is left 
across the video detector output while 
the sweep generator output is moved 
back in turn from the last video i.f. 
stage (the 3rd video i.f. amplifier) to 
the 2nd video i.f. stage to the 1st stage 
and finally to the mixer. In the lat- 
ter position, the response curve of the 
entire video i.f. system is obtained on 
the scope screen. The response pat- 
terns for each position of the sweep 
generator are shown in Fig. 2, to- 
gether with various identifying fre- 
quencies. 

In Du Mont and other television re- 
ceivers, the manufacturer recom- 
mends that the response pattern of 
each i.f. stage be considered by itself. 
To enable the service technician to do 
this, a high- frequency probe with a 
self -contained detector is provided. 
The probe output leads are connected 
to the vertical input terminals of the 
Genescope oscilloscope. Now, by con- 
necting the sweep generator leads to 
the control grid of one i.f. amplifier 
tube and placing the probe at the con- 
trol grid of the following i.f. ampli- 
fier tube, we will obtain a response 
curve of the tuned circuit contained 
between these stages. This procedure 
can be followed in any tuned circuit 
in the video i.f. system. In some in- 
stances where the stage gain is low, 
it may be necessary to feed the signal 
through two stages to produce a usable 
indication on the scope screen. In 
this instance, the tuned circuits be- 
tween both stages would have to be 
adjusted together. 

(Continued on page 108) 
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NBFM And Frequency Shift Keying 

Unit For Self -Excited 

Oscillator 
By R. W. JONES, W6EDG 

Chief Communications Tech., USN 

F THE many different types of 
narrow -band frequency modula- 

- tion circuits none have been de- 
scribed for amateur application using 
the Miller effect of a vacuum tube. 
The unit to be described, using the 
Miller effect of a 6SL7GT, gives good 
narrow -band frequency modulation 
with the added feature of frequency 
shift keying for eleven meter opera- 
tion. 

The input capacity of a vacuum tube 
depends not only on the actual grid - 
cathode capacity but will vary with 
changes in the amplification factor or 
transconductance of the tube. The 
change in input capacity with a change 
in amplification factor is known as the 
"Miller Effect." 

The input capacity of a triode tube 
with a resistive plate load is calcu- 
lated from the formula: 

C,,, = CGk } CG7, (A +1) 
Where: C,,, - input capacity in µµfd. 

CG = grid cathode capacity in 
µµfd. 

CG, = grid -plate capacity in 
µµfd. 

A = gain of triode vacuum 
tube amplifier. 

Note that changing the value of A 
will change the input capacity of the 
triode vacuum tube. The amplifica- 
tion of a vacuum tube can be varied 
by two methods, changing the grid bias 
or changing the plate voltage. In the 
application of Miller effect to be de- 
scribed in this article I believe that the 
plate voltage variation method is the 
better of the two methods because of 
better isolation of the audio frequency 
voltages from the radio frequency 
energy in the oscillator to be fre- 
quency modulated. 

The complete diagram is given in 
Fig. 1. The 6SF5 is a conventional 
audio amplifier stage to amplify the 
audio voltage from the crystal mike. 
The heart of the unit is the 6SL7GT, 
a twin triode with separate cathode 
connections. Note that the two plates 
of the triodes are fed plate voltage 
through a common plate resistor, R. 

Any change in plate current to the 
first section of the 6SL7GT will change 
the plate voltage on the second section 
because of the change in voltage drop 
May, 1950 

The unit, consisting of 
two tubes as shown, 
is mounted directly 
above tuning con- 
denser of author's 
v.f.o. It is also bolted 
to the front panel. 

Design is based on the "Miller Effect" of a 6SL7GT. 
Provides good NBFM and FSK over eleven meter band. 

across the plate resistor with changes 
in plate current. This change in plate 
voltage in the second section of the 
6SL7GT will cause a change in ampli- 
fication of the second section. Refer- 
ring again to the formula, a change 
in the gain A of a triode stage will 
cause a change in input capacity. The 
input circuit of the second section 
of the 6SL7GT is across the grid in- 

ductance of the oscillator circuit. 
Changes in input capacity of the 
6SL7GT will cause a change in fre- 
quency of the oscillator. The input 
circuit of the second section of the 
6SL7GT is, in reality, then a variable 
condenser across the grid inductance 
of the self- excited oscillator. The vari- 
able condenser changes capacity with 

(Continued on page 98) 

Diagram of NBFM and FSK unit. The entire design is based around the 6SL7 tube. 

N.B. F.M. 8 FREQUENCY SHIFT KEYING UNIT 

C2 

V. F.O. 

' OSCILLATOR 

I/26SL7 802 

C31_ 

R, -2 megohm, I /-, w. res. 
R2-1000 ohm, I/2 w. res. 

R6- 100,000 ohm, 1/2 w. res. 
R.,, R5-1 megohm, 1/2 w. res. R;- 10,000 ohm wirewound pot. R- 12,000 ohm, 1/2 w. res. 
C1 -.01 Aid., 400 v. cond. 

C2 -.006 aid., 400 v. cond. 
Cs, C4 -100 lipid. mica cond. 
C,-,-15 µµfd. mica cond. 
C5 -200 µµtd., v.f.o. tuning cond. 
L, -10 µh. v.f.o. grid coil 
7, -Mike jack 1- 6SL7GT tube 1 -6SF5 tube 
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Expe imental hnetie-Type 
D.C. -A.C. Signal Inverter 

1 LECTROMECHANICAL v i b r a- 
1 tors or choppers usually are 

- J employed as tubeless devices 
to convert small d.c. voltages to a.c. 
for measurement or control purposes. 
A familiar example of the use of such 
devices is in the amplification of d.c. 
voltages through a conventional a.c. 
amplifier. In this application, the 
small d.c. voltage is turned into a.c. 
by a vibrator or chopper somewhat 
similar to an auto radio vibrator. The 
a.c. is then applied to the input ter- 
minals of a regular a.c. amplifier 
(which can be made much more stable 
than most d.c. amplifiers). Finally, 
the output of the amplifier is rectified, 
and a high d.c. voltage (proportional 
to the original small voltage) is ob- 
tained which may be readily measured 
or used to actuate a husky d.c. relay. 

Electromechanical inverters have 
proven unsatisfactory to most ama- 
teur experimenters because of the 
presence of moving parts which are 
subject to sparking, sticking, wearing, 
noise generation, unsteady output am- 
plitude, and frequency shift. Highly 
refined vibrators designed for stable 
instrument use are priced out of the 
reach of the ordinary experimenter. 

By making use of the saturable re- 
actor principle, a simple low -level d.c.- 
to-a.c. inverter can be constructed 
without moving parts or tubes. The 
operating principle of the saturable 
reactor is quite simple. In its sim- 
plest form, this device consists essen- 
tially of two coils wound transformer - 
fashion on a suitable iron core. An 
alternating current is passed through 
one winding in series with a load cir- 
cuit. The d.c. is applied to the other 
winding. The inductance (and react- 

64 

Fig. 1. (Top) A simple, two-transformer type saturable reactor for d.c. 
to a.c. inversion. This unit was built for installation on audio 
amplifier chassis to be used for measuring d.c. millivolts. Connec- 
tions are made to the terminal strip lugs and to load resistor. See 
Fig. 3A for circuit. The a.c. supply transformer was eliminated as 
the necessary voltage was obtained from the amplifier filaments. 

Fig. 2. (Left) A simple magnetic d.c. amplifier. This unit uses the circuit shown in 
Fig. 3B. A cable, connected to the terminal strip point, connects with input and out- 
put terminals and the power line which is installed in the unit's mounting case. 

Complete details on a new gadget. This saturable 
reactor type of tubeless magnetic amplifier can . 
be used for instrumentation and control purpo ses. 

ance) of the a.c. winding changes in 
accordance with the amount of d.c. 
flowing through the d.c. winding. As 
the inductance changes, so does the 
alternating current flowing through 
the a.c. coil and load circuit. In this 
way, d.c. changes are converted read- 
ily into a.c. changes. This explanation 
applies to the most rudimentary type. 
Most commercial saturable reactors 
sufficiently sensitive for instrumenta- 
tion and control are more complicated, 
but the basic operating principle is 
the same. 

If the core of a saturable reactor 
has the proper magnetic properties, a 
relatively large alternating current in 
one winding can be controlled by a 
small d.c. in the other winding. This 
is a type of amplification and is the 
principle of the magnetic amplifier, a 
device which is assuming increased 
importance in electronic applications. 
Saturable reactor devices require only 
a straight a.c. power supply, an advan- 
tage when working for simplicity and 
compactness. 

Like the instrument -type vibrators, 
commercial high -quality saturable re- 
actors and magnetic amplifier -trans- 

formers are priced beyond the budgets 
of amateur experimenters. This arti- 
cle describes a simple, inexpensive 
saturable reactor -type d.c.-to-a.c. in- 
verter which can be constructed by 
the experimenter. Many radio tech- 
nicians will have the necessary parts 
already on hand. Aside from the ap- 
plications listed by the author, the 
simple inverter can be used for nu- 
merous other purposes which will sug- 
gest themselves to the ingenious ex- 
perimenter. 

Simple D.C. -A.C. Inverter 
A saturable reactor can be made, as 

shown in Fig. 3A, with two UTC Type 
SO -2 "Subouncer" transformers, T. 
and T3. These are subminiature trans- 
formers having cores with high nickel 
content which enables them to be 
used much more successfully as satu- 
rable reactors than conventional 
transformers. The secondaries are con- 
nected in parallel to handle the a.c. 
The d.c. signal input voltage is ap- 
plied to the primary windings which 
are connected in series bucking to elim- 
inate any induced a.c. from the d.c. 
input terminals. The d.c. input ter - 
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minais have no particular polarity. 
The a.c. operating voltage is sup- 

plied by a 6.3 volt filament transform- 
er, Ti. This may be the lowest- current 
unit available, since the drain is not 
severe. The a.c. output signal voltage 
is developed across a 400 ohm load 
resistor, and may be applied to any 
high- impedance device, such as an a.c. 
vacuum tube voltmeter or a.c. ampli- 
fier. The signal output voltage will 
be as steady as the a.c. operating volt- 
age. 

A steady value of 0.1 volt a.c. ap- 
pears across the 400 ohm resistor 
when no d.c. is applied to the input 
terminals. This may be reduced to 
zero by means of an a.c. bucking volt- 
age of the same value applied in se- 
ries with the resistor, or by means of 
a bucking voltage applied in series 
with one of the output leads. If this 
initial voltage is of no consequence in 
a particular application, it may be 
neglected entirely. 

The operating curve for this d.c.- 
a.c. inverter is given in Fig. 5B. It 
will be observed from this curve that 
the simple inverter is not an ampli- 
fier, the a.c. output voltage being low- 
er than the applied d.c. voltage. How- 
ever, this is not important, since the 
chief application of the simple in- 
verter is ahead of a standard high - 
gain a.c. amplifier, as shown in Fig. 
4. In an application of this sort, the 
small a.c. output voltage of the in- 
verter is applied to the amplifier input 
terminals. The 6.3 volt operating volt- 
age may be obtained from the filament 
circuit in the amplifier, and trans- 
former T4 dispensed with, if desired. 
The a.c. output of the amplifier is rec- 
tified by means of a crystal or se- 
lenium rectifier and used to actuate 
a d.c. milliammeter or husky d.c. relay. 
A suitable amplifier to use is the fa- 
miliar 6SJ7- 6J5 -6V6 (or 6L6) combi- 
nation. With the inverter -amplifier 
setup, small d.c. voltages in the milli- 
volt region or less can be measured or 
used for performing control opera- 
tions. 

It will be noted from the curve, 
Fig. 5B, that the inverter response is 
not linear. The shape of the curve is 
caused by the magnetic properties of 
the transformer core material. This 
nonlinearity will occasion little diffi- 
culty, however, since a special scale or 
calibration curve can be drawn for 
the meter in the amplifier output cir- 
cuit when the device is to be used for 
measurements. When the combination 
is used for control purposes, fixed - 
point operation ordinarily is desired, 
and curve shape is of little conse- 
quence. Input resistance of the d.c. 
circuit is 500 ohms. The dotted curve 
in Fig. 5B shows the d.c. milliamperes 
drain over the operating voltage 
range. While the 500 ohm input is a 
relatively low value, it is considerably 
higher than the resistance of common 
d.c. millivoltmeters ordinarily em- 
ployed. 

Fig. 1 shows an assembled simple 
inverter with transformers T2 and 
T. and the 400 ohm load resistor. The 
May, 1950 

RED 

BLUE 

D. C. INPUT 
(ANY POLARITY) 

A.G. OUTPUT 

(A) 

T1 -6.3 v., 1 amp. fil. trans. 
T2, T,-UTC Type SO -2 miniature 

RED 

TWO OUTSIDE MID. 
TERMINALS 

D. C. INPUT 
(ANY POLARITY) 

(8) 

alloy -core trans. 
T4 -UTC Type S -7 microphone trans. 

t 

ti 
Z EL o 
N 
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Fig. 3. (A) A simple d.c: a.c. inverter. (B) Magnetic d.c. amplifier ( "d.c. transformer'). 

6.3 volt transformer was eliminated 
in this model, since the inverter was 
built for installation in an amplifier 
having 6.3 volts available at the tube 
filament terminals. 

Amplifier -Type Inverter 
When more voltage output is de- 

sired than is supplied by the simple 
inverter, the 400 ohm output resistor 
may be replaced by the primary wind- 
ing of a step -up transformer. This 
arrangement gives a simple magnetic 
amplifier, the gain of which is deter- 
mined by the step -up turns ratio of 
the output transformer. 

Fig. 3B shows such a circuit. Trans- 
former T4 steps up the output voltage 
which then is turned back into d.c. by 
the 1N34 rectifier. The circuit has 
been referred to frequently as a "d.c. 
transformer" because it, in effect, 
steps up a small d.c. input voltage to 
a higher value through a transformer. 
If a.c. output is desired, the 1N34 may 
be omitted and output taken directly 
from the T4 secondary. 

This circuit permits use of a d.c. 
vacuum tube voltmeter (connected to 
the d.c. output terminals of the in- 
verter circuit) to check small d.c. 
voltages. The curve in Fig. 5A shows 
operating characteristics of the circuit 
of Fig. 3B. Note that the voltage gain 
varies from 5 (for a d.c. input of 0.1 
v.) to 11.8 (for a d.c. input of 0.8 v.). 
The average gain over the d.c. input 
range of 0.1 to 1.1 v. is 10.4. At d.c. 
input values lower than 0.1 v., gain 
falls off rapidly because of the mag- 
netic properties of the T2 and T. cores. 
This may be improved, along with the 
gain at all other points, by using a 
transformer with higher turns ratio 
than the one specified in Fig. 3B for 

0 -A .O. 

NVERTER 

D.G. VOLTMETER, 
MILLIAMETER, OR 
RELAY 

CRYSTAL OR 
SELENIUM RECT. 

E.V. 
AMPLIFIER 0 

A.C. TAKEN FROM FILAMENT 
SUPPLY IN AMPLIFIER. 

D.C. INPUT 

Fig. 4. The d.c. amplifier setup. 

T4. Inexpensive line -to -grid transform- 
ers, for example, are available with 
turns ratios of 60 to 1 and higher. 

A steady d.c. voltage of approxi- 
mately 1.2 v. appears at the d.c. out- 
put terminals when no d.c. is applied 
to the input terminals. This may be 
reduced to zero by means of a bucking 
voltage of the same value applied be- 
tween the amplifier (inverter) out- 
put and the input of the high -im- 
pedance load device. 

It should be noted that the circuit 
given in Fig. 3B is strictly a voltage 
amplifier. It gives neither current 
nor power gain. For that reason, it 
must be operated only into a high im- 
pedance, such as a d.c. vacuum tube 
voltmeter or relay -tube grid circuit. 

Fig. 2 shows an amplifier type of 
inverter completely assembled. 
Voltage Variation and Impedance 

In each of the circuits given, varia- 
tions of the 6.3 volt a.c. supply volt- 
age will affect the a.c. output voltage 
value. However, because of the step - 
down ratio of the 6.3 volt transform- 
er, higher line -voltage excursions can 
be tolerated than in other circuits. 
When the inverter is followed by an 

(Continued on page 155) 

Fig. 5. (A) Operating characteristics of the magnetic d.c. amplifier shown in Fig. 
3B. B) Operating characteristics of simple inverter shown schematically in Fig. 3A. 

.z .3 .4 .5 .6 .7 

INPUT D.C. VOLTS 
(A) 

.9 10 I.I 

W 

1.2 .6 

U .4Q.2 
ò 

0 
0 .2 .3 .4 .5 .6 .7 

D C VOLTS 
(B) 

.9 IO 1.1 

65 

www.americanradiohistory.com

www.americanradiohistory.com


Fig. 1. Commercially -built fan type antenna designed 
and constructed by Channel Master Corp. engineers. 

By 
HARRY GREENBERG* 

and 
HAROLD HARRIS 

Channel Master Corporation 

DEVELOPMENT of 
FAN TYPE TV ANTENNA 

Design of an antenna which maintains the good 
broadband performance of conical antennas yet 
provides better high -band gain characteristics. 

\HE past year has seen the phe- 
nomenal emergence of the coni- 

- - cal type as the predominant 
suburban and fringe area antenna. Its 
characteristics are superior to the 
folded or straight dipole type of an- 
tenna from the standpoint of gain and 
of bandwidth. The use of separate high 
and low sections can be eliminated in 
most cases. However, this antenna 
does have several drawbacks. The first 
is the poor response brought about by 
its drooping gain characteristic on the 

Fig. 2. A typical curve showing the 

high end of the high band from Chan- 
nels 10 to 13. (See Fig. 2.) This is ac- 
companied by a splitting of the major 
lobe into two large side lobes in the 
horizontal polar pattern. (See Figs. 3A 
and 3B.) This means that there is both 
loss in gain on these channels and a 
high susceptivity to ghosts due to the 
splitting lobe. The sharp slopes in the 
gain curve indicate that in a channel 
having a 6 megacycle bandwidth, there 
can be differences in gain in an an- 
tenna of 2 to 3 db. These sharp slopes 

gain of a conventional conical antenna. 
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and non -uniform gains introduce dis- 
tortion to video components of the tele- 
cast signal. 

About six months ago work was un- 
dertaken at the Channel Master Labo- 
ratories on the design of an antenna 
which would match or improve the 
broadband and gain characteristics of 
the conical antenna without the de- 
terioration of the horizontal polar pat- 
tern on the high end of the high band 
and the resultant drooping gain 
characteristic. 

A brief discussion of field strength 
standards would help to clarify some 
of the points which will follow. Field 
strength contours from transmitters 
are generally plotted in microvolts - 
per- meter. Contours are generally 
shown for 5000 µv., 1000 µv., 500 µv. and 
100 µv. This means specifically that on 
the 100 µv. contours, a wire one meter 
long will intercept that number of 
microvolts. Fig. 4 shows three contours 
for a theoretical telecasting setup. For 
the purpose of this illustration, both 
Channel 2 and Channel 13 are telecast- 
ing from the same point with exactly 
the same amount of power. A tuned 
dipole for Channel 2 is roughly two 
meters long and a tuned dipole for 
Channel 13 is about half a meter long. 
This means that at the 100 µv. contour 
where the one meter wire reference is 
placed, the Channel 2 dipole will give 
approximately 200 µv. since it is twice 
as long as the reference and the Chan- 
nel 13 dipole will give 50 t v. since it is 
only half as long as the reference wire. 
It can be seen that although both tuned 
dipoles are placed on the same field 
strength contour, one will give four 
times as much signal as the other. 

° Chief Electronic Engineer. 
t Sales Manager. 
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In other words, in areas of equal 
signal strength, tuned dipoles for low 
band channels will supply stronger 
signals to the set than tuned dipoles 
for high band channels. Moreover, 
transmission line losses are greater on 
the high band, and in general, receiver 
front ends are less efficient on the high 
band. The chief problem then is to de- 
sign antennas which can supply more 
energy on high band channels than the 
conventional half -wave dipole or dipole 
and reflector combinations. 

Since this is the problem, more en- 
ergy must be intercepted by the an- 
tenna. This means that the high band 
dipole must be longer than a half -wave. 
On the average, a half -wave dipole for 
the low band is three times as long as 
the half -wave dipole for the high band. 
This means that three times as much 
signal would be intercepted on the 
high band with this dipole. However, 
since on the high band this low band 
dipole is three half -waves long, it is 
operating on the third harmonic at 
high band frequencies and the re- 
sultant lobe pattern is a clover leaf 
somewhat similar to Fig. 3B. This split 
lobe means that the antenna is insensi- 
tive to "head on" reception and that if 
one major lobe is pointed toward the 
station, the other is highly receptive 
to ghosts and stray pickup. (It is as- 
sumed that rear lobes will be reduced 
by the use of reflectors.) The problem 
then is to keep the antenna length but 
to "focus" the energy into one lobe. 
This is accomplished by arranging the 
antenna so that it forms a "V" (Fig. 
3C). The "V" type antenna gains effi- 
ciency as the legs of the "V" become 
a greater number of wavelengths. The 
higher the channel, the greater the 
gain and the narrower the lobe. 

However, when this is done, low 
band efficiency decreases. The reason 
for this is that veeing forward of the 
elements reduces the space aperture 
or area of interception. In addition to 
this, the nulls at 90 degrees are not 
complete. (Fig. 3D.) 

At this point in the discussion, it is 
necessary to deviate slightly to con- 
sider the evolution and theory of a 
conical element. What is ultimately 
accomplished is the incorporation of 
these two principles, the "V" type ele- 
ment and the conical element into one 
broadband antenna. The conical ele- 
ment was developed out of the need to 
create a dipole antenna which would 
operate efficiently over a wide range of 
frequencies and also present a rela- 
tively uniform impedance over this 
range of frequencies. A dipole can be 
considered a special case of the paral- 
lel wire transmission line. As is com- 
monly known, the characteristic im- 
pedance of such a line depends upon 
the diameter of the conductors and the 
spacing between them and is independ- 
ent of frequency. If such a line is 
opened and bent so that the two con- 
ductors are formed into right angles 
opposite to each other and each con- 
ductor is cut a quarter -wavelength 
from the bend, a half -wave dipole is 
obtained. Before the bend, while the 
May, 1950 

Fig. 3. (A) Horizontal pattern of half -wave dipole cut for Channel 2. (B) Pat- 
tern of same antenna when operated on its fourth harmonic or Channel 13. (C) 
Pattern of antenna shown in B when the elements are bent into the form of a 
"V ". (D) pattern of this same "V" antenna when it is used on Channel 2. 

TRANSMITTERS FOR CHANNELS 2 813 

CHANNEL 2 
DIPOLE APPROX. 

2 METERS LONG 
DELIVERS 2001..V. 11 

DIPOLE I METER 
LONG DELIVERS 
100 PV. 

CHANNEL 13 
DIPOLE APPROX. 
V2 METER LONG 
DELIVERS 50 ult. 

Fig. 4. Reduction in gain of a Channel 13 
dipole due to its shorter physical length. 

wires are still parallel to each other, 
voltages and currents in each con- 
ductor are equal and opposite as are 
the fields surrounding these conductors 

(Continued on page 132) 
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he's RADIO 

SERVICE SHOP 
By JOHN T. FRYE 

F-7-1 

z 
T WAS really too nice an after- 
noon to work. The whole early 

- - May day had been a sneak pre- 
view of late June. Outside the open 
door of Mac's Radio Service Shop the 
warm sun beat down on the concrete 
sidewalk that had been washed clean 
by a shower the night before and sent 
shimmering heat waves rising through 
the quiet air. Only the ever -busy, 
worm- stretching robins seemed to feel 
industrious. 

Inside the service shop that noon 
hour there certainly was no out -of- 
tune display of ambition. Mac himself 
occupied the high stool that was pre- 
cariously balanced on two legs so that 
he could lean back against the wall of 
the service department. Across from 
him Barney, the apprentice, sat on the 
service bench with his long legs dou- 
bled up and his arms clasped about 
them so as to form a rest for his chin. 

"Hey, Mac," the boy finally drawled. 
"Uh huh," Mac acknowledged. 
"A guy down at the radio club last 

night asked me what kind of a system 
of troubleshooting you use. He looked 
at me kind of funny when I said I 
didn't know. What system do you 
use ?" 

The stool came down on four legs 
with a thud as Mac straightened up. 
"That darned question always makes 
me mad!" he exploded. "A lot of peo- 
ple can't rest until they get any form 
of activity boiled down to a neatly - 
labelled little 'system.' The next time 
he asks, just tell him we use the look- 
ing- and -thinking system." 

"Don't you believe in using a regular 
method in running down trouble ?" 

"Depends on what you mean by 
'regular method.' If you mean work- 
ing logically from observed symptoms 
68 

MAC'S "SYSTEM" 

to likely causes of trouble, I certainly 
do; but if you mean a religious and 
exclusive following of the voltage - 
checking system, the resistance -meas- 
urement system, the signal injection 
system, the signal- tracing system, or 
the touching- the -grids system -which 
I now see labelled with the hoity- 
toity name of `circuit disturbance 
method' -the answer is a flat and em- 
phatic No." 

"You don't use any of these ?" 
"I use all of 'em -and a lot of other 

'systems' besides. As far as I am con- 
cerned, I need everything I can lay my 
hands and brains on in running down 
trouble in a receiver. When an inter- 
mittent and I go to the mat, it is a 
fight to the finish with no holds barred. 
Those devils employ every trick they 
can hatch up to keep you from finding 
what ails them, and if you fight fair 
by following some sort of electronic 
Marquis of Queensberry rules, they'll 
tie you up in knots. 

"Just look at how dirty they play: 
a mica condenser, that ought to be 
like Caesar's wife, above suspicion, 
will become leaky just often enough 
to escape an investigation until you 
have exhausted every other possibil- 
ity. And then there are those sets 
that behave like angels on the bench 
but start cutting out just as soon as 
you have them all bolted down in the 
cabinet. When you are dealing with 
fiendish cases like those, it is no time 
to be hobbled with a single system. 
You need every method of diagnosis 
you can conjure up and a strong dash 
of inspiration besides." 

Barney drew á careful bead on the 
doorknob with the solder gun as he 
asked, "You say you need to use every- 
thing ?" 

"That's right. Take the eyes : when 
I turn on a set, the first thing I do is 
to look at the rectifier to see if it 
glows that gorgeous shade that indi- 
cates gas or if the plates turn a cherry 
red because of a shorted filter con- 
denser. 

"The nose comes in mighty handy, 
too. One whiff of the inside of a cabi- 
net in which a power transformer has 
been too hot is all a service technician 
needs to tell him that he had better do 
some checking before he turns that 
set on." 

"And I suppose you use the master's 
touch to fix them," Barney suggested. 

"Modesty forbids my saying Yes," 
Mac replied with a grin; "but the 
sense of touch is really a very useful 
service tool. It will locate a stone - 
cold metal tube with an open filament 
or spot a leaky filter condenser that is 
running a temperature and should be 
replaced; moreover, a finger probed 
lightly around the rim of a speaker 
with a rubbing voice coil will quickly 
tell you where it is rubbing and which 
way it should be moved to free it. 

"I don't think I need to go into any 
illustrations of the hundred and one 
things your ears can tell you about a 
sick set. If you just know how to 
listen, it will babble all its symptoms 
to you. I must admit, though," he 
said musingly, "that I have never been 
able to figure out a way to use the 
sense of taste to help fix radios. I 
wish I could." 

"If you forget how the polarity of a 
bias cell goes, you might try touching 
a couple of leads from it to your 
tongue," was Barney's bright sugges- 
tion. "I think the positive lead -or 
maybe it's the negative one -is sup- 
posed to taste salty." 

"I'll remember that valuable sug- 
gestion," Mac promised dryly. "Seri- 
ously, though, all of the well -known 
methods of running down trouble have 
good qualities, and I want you to be 
perfectly at home with any of them. 
Quite likely any one of them, if fol- 
lowed carefully, would eventually spot 
a trouble; but the service technician 
can make much better time if he has 
all of the methods at his finger tips 
and can change freely from one to the 
other as he tracks down a receiver 
fault. Each of the systems should be 
looked on as a service tool. Just as 
you pick up first one tool and then 
another when you are working on a 
mechanical job, so you should be able 
to switch from one system to another 
when you are cornering an electronic 
trouble." 

"Let's have a 'ferinstance,' " Barney 
suggested. 

"Well, for instance, suppose you 
turn on a set and start checking the 
voltage. You find voltage at the rec- 
tifier cathode and the plate of the out- 
put tube, but there is none on the i.f. 
tube plate. It is a good idea to turn 
the set off at once because of the pos- 
sibility that there may be a short 
somewhere that will burn up a resis- 
tor- perhaps inside the i.f. -or do 

(Continued on page 82) 
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l esign Jonsiderations For 

high- Quality 

Reproducing 

Systems 

By 
HERB MATTHEWS 

Fig. 1. Over -all view of audio amplifier built by the author. The unit incorporates 
many of the design features covered in text. Schematic diagram appears on page 72. 

Part 2. Frequency characteristics of various RC 
tone control circuits used in high- quality audio 
amplifiers. The concluding article of the series. 

"I NONE control' is an ill -used 
phrase which has been em- 

- - ployed to describe a multi- 
tude of functions and hide a multitude 
of sins. Tone controls may range from 
a simple capacitive roll -off, intended 
to reduce noise and distortion, to a 
complex LCR network designed to 
make every music lover his own con- 
ductor with complete control over the 
tonal balance of the orchestra. Neither 
of these extremes are befitting a high 
fidelity system. (The term "high fidel- 
ity" is used in its pure sense with 
blatant disregard for its corrupted 
connotation.) 

Tone control, or equalization, may 
be considered in two distinct classifica- 
tions : equalization to offset deficien- 
cies (which are generally fixed) in the 
reproducing system and equalization 
to offset deficiencies in the original 
program material. Unless this distinc- 
tion is recognized it is impossible to 
design or operate tone controls intelli- 
gently. 

Deficiencies in the reproducing sys- 
tem may include anything from a 
phonograph pickup to a human ear. 
The effect of loudness variations of 
the ear was covered in Part 1; any 
other deficiencies in the ear need not 
affect the audio designer. If a listener 
has a 10 db. peak in hearing percep- 
tion in the range of 1000 to 3000 c.p.s., 
there is no point in trying to change 
his tonal perspective in the repro- 
ducing system because all sounds will 
be natural to him with the frequency 
May, 1950 

distortion to which he has become con- 
ditioned. If his hearing falls off rap- 
idly above 5000 c.p.s., however, do not 
expect him to appreciate the full tonal 
beauty of your wide -range system. 

As was illustrated in a preceding 
article, variations in the loudspeaker 
system are something which frequent- 
ly occur and for which compensation 
may be introduced. Variations in am- 
plifier transformers may also be com- 
pensated for by equalization. However, 
poor frequency response in a trans- 
former is usually indicative of other 
deficiencies and though the frequency 
response may be flattened out by 
means of equalization, other distor- 
tions cannot be removed so simply. 
Where high quality is desired, the best 
obtainable audio transformers should 
be used. 

The loss of high frequencies in am- 
plifier circuits because of shunt capaci- 
ties and Miller Effects can readily be 
compensated by simple treble boost 
circuits. Low frequency loss is pri- 
marily a result of undersized coupling 
and screen and cathode bypass con- 

Fig. 2 

(\,/ //'\\y 
fat tel 

densers. These components are rela- 
tively cheap and you can generally 
afford to use larger sizes than those 
specified by many designers with bene- 
ficial results. Small losses in various 
stages of an amplifier can multiply to 
surprising proportions; when an am- 
plifier is found to have inadequate fre- 
quency response it will usually be due 
to more than one cause. 

Deficiencies in input sources such as 
phonograph pickups, microphones, and 
radio tuners can usually be made up 
but not always as readily as those 
previously discussed. When compen- 
sating for high frequency losses it 
must be remembered that a rising high 
frequency curve emphasizes distortion. 
A distorted wave (Fig. 2A) having its 
high frequency components (harmonic 
distortion) emphasized would look 
greatly distorted (Fig. 2B) if observed 
on an oscilloscope. If, however, a wave 
of the form of Fig. 2A were passed 
through a system with high frequency 
loss (Fig. 6A) and then through a cor- 
rective equalizer, its harmonic distor- 
tion would remain unchanged. There 
is, therefore, a limit to the benefit ac- 
cruing from treble equalization and 
the best means of achieving real high 
fidelity is the simple expedient of hav- 
ing every part of the system flat. (This, 
of course, is a bit more difficult than 
it may sound.) Corrective equalization 
is a very useful device, but its proper 
use must be based on careful consid- 
eration of all factors. 

The acoustics of the room, then, 
should also be considered as a prop- 
erty of the reproducing system. A 
heavily carpeted room with drapery 
and upholstered furniture will absorb 
high frequency energy to an abnormal 
degree. This will not only cause an 
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Equivalent circuits (B) show basic operating 
principle of all RC tone control systems. Z1 
(equal to Rp) remains constant while Z2 (the 
a.c. resistance of C2 and Rt in parallel) varies 
with the frequency. 
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acoustic attenuation, particularly of 
the higher frequencies, but will also 
shorten the reverberation time in the 
treble region, effecting a marked loss 
of brilliance. For this reason high fre- 
quency boost may be desirable in this 
type of room; conversely a treble 
droop may be required in a room with 
large, smooth -surfaced areas. Other 
characteristics of the room may affect 
the response in other portions of the 
audio spectrum. For example, a long 
room may act as a resonant air col- 
umn and produce a peak at certain 
low frequencies which will result in 
boominess. 

After the reproducing system has 
been made as flat as possible, the sys- 
tem may still sound unbalanced be- 
cause nothing has yet been done to 
equalize variations in the program 
source. These variations should ac- 
tually be compensated for in a record- 
ing or broadcast studio control room, 
but unfortunately there are not only 
differences of opinion as to what cor- 
rect balance should be, but there are 
also different recording standards. 
Low frequency turnover points vary 
from 250 to 1000 c.p.s. and high fre- 
quency pre- emphasis varies consider- 
ably among different recording studios. 
In many broadcast studios it is the 
practice to place bass instruments ab- 
normally close to the microphone as a 
means of compensating for poor low 
frequency response in most home re- 
ceivers. 

These external variations in fre- 
quency response may change every 
time a radio program source changes 
or a different record is played. For 
this reason "tone controls" intended 
to compensate for these changes should 
have great flexibility and should be 
convenient to use. The author firmly 
believes that the only panel variable 
tone controls provided should be for 

Fig 6 

(A) 

(B) 

P 

(C) 

s (C) 

20 100 I K 

FREQUENCY IN C.P.S. 
10K 201< 

70 

compensation of program differences 
and that the deficiencies peculiar to 
the reproducing system should be 
taken care of by fixed pre -set equal- 
izers. 

Now that the need for equalization 
and the philosophy by which it should 
be applied has been explained, actual 
tone control circuits may be discussed. 
The most familiar circuit is the treble 
cut -off tone control found in most com- 
mercial radios. It may be a single con- 
denser switched across the audio sec- 
tion (Figs. 3A and 6A) or a volume 
control type of rheostat which may be 
used to connect it into the circuit 
gradually (Figs. 4 and 6B). In the 
circuit of Fig. 3A it will be observed 
that the impedance (a.c. resistance) 
of C2 will vary with frequency as f ol- 
lows : 

At all low frequencies up to a cer- 
tain point, P, (Fig. 6A) which shall be 
called the take -off point, the imped- 
ance will be higher than the total 
impedance across the tube, Rt. R2 
(R2+R2) /R2R2. Don't be afraid of the 
algebra. All the formula means is that 
the resistance Rt, is equal to the total 
resistance of the two parallel resistors 
shown in Fig. 3A. It will be necessary 
to understand the behavior of R= in all 
circuits to be presented in order to 
apply them properly to any given ex- 
isting circuit. If you are not yet used 
to the mathematical form of presen- 
tation, now is as good a time as any 
to familiarize yourself with it. The 
more you understand about the be- 
havior of radio circuits the more you 
can do with them. 

To continue with the action of a 
treble cut -off; as the impedance of 
CZ approaches that of Rt, C2 will begin 
to absorb power and a voltage dividing 
network will be operating. From this 
point on, the amplification will halve 
as the frequency doubles. This is 
equivalent to saying that the fre- 
quency response of this circuit drops 
at the rate of 6 db. per octave. The 
limit which can be accomplished with 
any single stage of RC tone control of 
any form is 6 db. per octave. Because 
of the shunting action of Rt across C2 
the theoretical maximum of 6 db. per 
octave is never reached. 

When a resistor is connected in 
series with C2 (Fig. 4), it limits the 
maximum effect that the condenser 
can have and further reduces the 
slope. As shown in Fig. 6B a variable 
resistance can make the curve move 
vertically to any desired degree within 
the 6 db. per octave limit. Changing 
the value of C2 will make the curve 
move horizontally as desired. Doubling 
C2 would move the take -off point one 
octave (a frequency ratio of 2 to 1) 
toward the low frequency end of the 
curve. Using just C2 it can be seen that 
the treble range would be seriously 
affected, but if a limiting resistor is 
inserted into the circuit the entire fre- 
quency spectrum is easily controlled. 
Fig. 5 shows a practical circuit used 
in the amplifier illustrated in Fig. 1. 

to produce bass boost with the re- 
sponse of Fig. 7A. It will be noticed 
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that a pentode tube is specified. The 
reason for this is that the plate re- 
sistance of a triode is so low that the 
triode operates at constant voltage 
and the voltage dividing network de- 
scribed above will not operate. With 
a pentode the plate resistance is quite 
high and a constant current condition 
exists. Where a triode is used, the cir- 
cuit of Fig. 8 will produce approxi- 
mately the same frequency response; 
however, the insertion loss of the fre- 
quency controlling network will be 
somewhat greater. 

It will be helpful to review the var- 
ious points of Fig. 6C so that if a 
different curve were desired by the 
reader he might readily make changes 
in the circuit constants to suit his re- 
quirements. The point labeled A is the 
point at which the low frequency re- 
sponse falls off. As in any other re- 
sistance coupled circuit this point is 
controlled by the size of the coupling 
and bypass condensers, C, C,, C, of 
Fig. 5. Satisfactory formulas for corn - 
puting these values for any desired 
frequency will be found in the "Syl- 
vania Technical Manual" (page 25, 7th 
edition). The point P is the same as 
previously discussed and is controlled 
by the size of C2. For any given value 
of C: the location of point B is deter- 
mined by the size of limiting resistor 
R;,. If point P were to be moved down 
one octave by doubling C2, point B 
would also move down one octave. To 
move point B back up one octave halve 
the resistance of R,,. This effectively 
increases the length of the slope P -B, 
and therefore increases the total boost 
and the insertion loss. See Fig. 7. 

It may be seen that any response 
desired may readily be obtained along 
a 6 db. per octave slope using simple 
RC circuits. Obviously a smaller rise 
than 6 db. per octave might be re- 
quired and this may readily be accom- 
plished by placing a shunt resistor (R, 
Fig. 10) across C, or by making R, 
(Fig. 5) large. By making R, variable 
a simple variable bass boost results. 
By using two stages of bass boost a 
12 db. per octave, slope may be ap- 
proached and by using a dual pot to 
serve as R, in each stage any desired 
boost from 0 to nearly 12 db. per oc- 
tave results. (Fig. 10.) Constants for 
this circuit are the same as for Fig. 5 
with R, equal to 1 megohm. 

It might be required that a complex 
curve be produced for low frequency 
equalization. Combinations of various 
boosts such as those shown in Fig. 7 
could be added together by making the 
constants of the two stages different. 
The permissible combinations are al- 
most infinite. Another arrangement 
which permits the take -off point of the 
curve to be moved about at will by 
means of a panel control is shown in 
Fig. 9. For the constants given, rota- 
tion of R, will produce any of the 
curves shown in Fig. 11 including in- 
termediate values. The operation of 
this novel circuit is easily explained. 
With R, set nearest R, both condensers 
are shorted to ground and no boost 
will result. With R_ at the center po- 
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sition the two condensers are effec- 
tively in series and therefore their 
effective capacity is .008 pfd., resulting 
in a 6 db. per octave boost starting at 
about 2000 c.p.s. This characteristic 
is ideal for aural compensation at low 
volume levels. As the control moves 
toward the other end the effective ca- 
pacity approaches .05 pfd., resulting in 
a 6 db. per octave boost rising from 
about 300 c.p.s. This control has been 
found to be very effective. 

All of the circuits discussed so far 
are of the low -pass type. The curves 
produced all slope downwards and the 
only factor that determines whether 
they are low or high frequency con- 
trols is the size of C2. Let us now 
turn our attention to circuits whose 
curves slope in the other direction, the 
high pass type of equalizer. Fig. 12 
illustrates a filter so simple that you 
may not recognize it, although you 
may have unwittingly designed it into 
some of your own equipment. 

C, is the basic high pass filter. Its 
characteristic slope is also 6 db. per 
octave and its low frequency effect 
may be limited by a shunt resistor 
across it. Fig. 14 illustrates a simple 

10K 20K 

Fig. 8 

Fig. 9 

high pass circuit which will suffice for 
almost all treble boost circuits. The 

Fig. 10 

71 

www.americanradiohistory.com

www.americanradiohistory.com


20 

15 

ai10 
o 

5 

o 

sumoEmniumfaiim urimmin 

20 100 I K 

FREOUENCY IN C.P.S. 

Fig. 11 

CI 

11 

rK 

Fig. 12 

TUNER 

CRYSTAL PICKUP 5 1meg. 

250 mmfd. 
MAX. 

I00K 

Fig. 14 

condenser is made variable in order 
to move the take -off point horizontally 
along the frequency spectrum. The 

10K 20K 

.05 
250 mmfd. MAX. 

3 m eg. 

11/11 
00s 

A% 
100 11 

Fig. 13 

value 

Fig. 15 

shown will allow wide flexibility 
with the rise starting anywhere be- 
tween 1000 c.p.s. and 6000 c.p.s. The 

Fig. 16 

AM 
FMS 

C6 

SI 
1410N0. 

TV 

800,0 R 

500t, 

52 

C5 I 

_ C4um 

1 
- -BASS CONTROL - 

1/3 
16 

I I 

so 

3 

V4 

117 V. 

A.C. 

R1- 25,000 ohm, 1/2 w. res. 
R2, R , R12 -1000 ohm, 1/2 W. res. 
Re, R10, R16 -1 megohm, I w. res. 
R4, R11, RV-240,000 ohm, 1/2 w. res. 
R5, R 2, R1s- 10,000 ohm, 1/2 w. res. 
Re -3 megohm pot. 
R2-1 megohm, 1/2 w. res. 
R8- 100,000 ohm, 1/2 w. res. 
R12, R55 -1 megohm pot. 

C18 R,,-500,000 ohm pot. 
R20- 15,000 ohm, I w. res. 
R., R22 -5000 ohm, 1/2 w. res. 
Cv CO3 C15 -50 ofd., 25 v. elec. cond. 
C2, Cg, C14 -.25 µfd., 400 v. cond. 
C3, C5, ClT -.01 Aid., 400 v. cond. C4 .04 µ4d., 400 v. cond. 
C2-250 µµtd. var. trimmer type cond. 
Ce -.005 told., 400 y. cond. 
C10 -4 pfd., 350 v. elec. cond. 
Cu, C32 -.05 ofd., 400 v. cond. 
C12, Clg -.5 Aid., 400 v. cond. 
Cis-40 µid., 350 v. elec. cond. 
C11, C20, C21 -20 Aid, 350 v. elec. cond. 
S1- S.p.4 -pos. rotary sw. 
S2- S.p.3 -pos. rotary sw. 
S3- S.p.s.t. toggle sw. 
Tl -Power trans. 240 -0 -240 v. @ 40 ma.; 5 y. 

@ 2 amps.; 6.3 v. @ 1 amp. 
501, S02- Duplex outlets for other equip. 
Vl, V2, V3 -6517 tube 
174 -5y3 tube 
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selector switch is included only to 
show that this circuit will work from 
any source. Fig. 13 is a variation of 
Fig. 14 which shows a potentiometer 
connected to permit either treble boost 
or treble cut. The take -off points for 
the boost and cut are entirely inde- 
pendent and are controlled by the 
value of the condensers employed. 
Many variations of these basic illus- 
trations may present themselves. As 
an example of the type of thing which 
can be done Fig. 15 illustrates a com- 
bination of Fig. 14 and Fig. 8 which 
will give a combined high and low 
boost with a minimum insertion loss. 

It is realized that some readers may 
not wish to take the time and trouble 
to work out circuits which suit their 
individual requirements precisely and 
therefore Fig. 16 has been included to 
show a completely self- contained pre- 
amplifier which may be used to feed 
an existing power amplifier or other 
equipment which the reader may pos- 
sess. This unit includes a preamplifier 
for a magnetic phonograph pickup 
such as the GE, Pickering, or Clark - 
stan. The switch included in the phono 
preamp section is designed to equalize 
the pickup for various low frequency 
turnover characteristics as indicated. 
The treble control incorporated is the 
same as shown in Fig. 13 and discussed 
above. The bass control will provide 
a complex characteristic which will 
give approximately 24 db. maximum 
boost at 50 c.p.s. With the controls set 
at the flat position this unit is capable 
of uniform frequency response of 
±1 db. over the entire range of 20 
20,000 c.p.s. 

It is suggested that the power sup- 
ply section be kept as far from the 
input section as possible to minimize 
hum difficulties. The large amount of 
bass boost called for presents some 
difficulties in keeping hum out of the 
circuit and care should be exercised. 
Grounds have been grouped on the 
schematic and you are strongly urged 
to follow the recommended grouping 
in your wiring. There should be only 
one place on the chassis where the 
electrical ground and the chassis are 
mechanically connected. The best way 
to stay out of ground loop difficulty 
(the worst source of hum in home 
built equipment) is to forget that the 
chassis can be a conductor and plan 
all ground returns so that each stage 
is wired to its own ground point and 
separate ground points are tied to- 
gether by a deliberately wired connec- 
tion. Do not use the chassis as part 
of the filament circuit. If your power 
transformer has no center tapped fila- 
ment winding, connect one side of the 
filament circuit to ground at one point 
only. 

Prefer to shield hum generating 
sources rather than the audio wiring. 
Shielded pair on filament wiring and 
a metallic shield around the power 
supply section generally accomplish 
this satisfactorily. By not shielding 
audio wiring itself, the circuit capacity 
is reduced and 20,000 c.p.s. response is 
readily attained. 
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There's Real SALES PULL in these Facts about... 

GENERAL ELECTRIC SPEAKERS! 

IT PLAYS UNDER WATER! Sub- 
merged in water, the G -E speaker con- 

tinues to deliver sound reproduction 
day in and day out. Do you know of 
any other speaker that will take a 

similar beating? The answer is in G.E.'s 
waterproof Voice Coil ...the hottest 
selling feature in any speaker today! 

WHEN you're out to corral new business 
what smart dealer or serviceman 

isn't ?) give yourself a head start by selling the 

line that's booming along today at a dollar vol- 

ume 40% higher than last. year's record... 
General Electric speakers -from the 4" re- 

placement unit to the famous 12" high fidelity 

champion -are packed with features that assure 

your customer superb performance and build 
his confidence in your workmanship. You'll 
make no mistake when you stock, talk, and sell 

General Electric speakers! 

GENERAL 

GET THESE SALES AIDS 

Start now to expand your speaker sales. 

G -E promotion kits help attract new busi- 

ness in home radios, portables, custom in- 

stallations, drive -in theatres, P.A. systems 

...Send coupon for full information. 

May, 1950 

GREATER MAGNETIC 
POWER. The stronger the 
magnet the more sensitive the 
speaker. Iron filing clusters in- 
dicate comparative magnetic 
strengths ...the Alnico 5 alloy 
used in G -E units is 21/2 times 

as powerful as the standard 
material previously employed 
in magnet construction. 

ALL WELD CONSTRUCTION. 
Rigid enough to support a 

man's weight, the G -E speaker 
housing is treated with bright - 
finish zinc plating ...this en- 
ables the speaker to resist cor- 
rosion long after untreated 
models have begun to rust. 

ELECTRIC 

PËÁKE,S 
's 

General Electric Company, Section 950 
Electronics Park, Syracuse, New York 

I'm interested in G -E Speakers. Send me new folder illustrated 
here. 

NAME 

ADDRESS 

CITY STATE 

® ® ® ® ® ® NM ® ® _ O - 
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PUSH -PULL EXTENDED RANGE 

5" OSCILLOSCOPE KIT 
ÿeatwc(4.. 

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 Mega- 
cycles. 

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 features that seem impossible in a $39.50 oscilloscope. 
Think of it- push -pull vertical and horizontal amplifiers with tremendous sensitivity only 
six one hundredths of a volt required for full inch of deflection. The weak impulses of television 
can be boosted to full size on the five inch screen. Traces you couldn't see before. Amazing 
frequency range clear useful response at 2 Megacycles made possible by improved push -pull 
amplifiers. Only Heathkit Oscilloscopes have the frequency range required for television. 
New type multi -vibrator sweep generator with more than twice the frequency range. 15 cycles 
to 70,000 cycles will actually synchronize with 250,000 cycle signal. Dual positioning controls 
will move trace over any section of the screen for observation of any part. New magnetic alloy 
CR tube shield protects the instrument from outside fields. All the same high quality parts, 
cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts. New 
instruction manual now has complete step by step pictorials for easiest assembly. Shipping 
Weight 30 lbs. Order now for this winter's use. 

CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES 
A conversion for all 03 and 04 scopes is available changing them to the new push -pull ampli- 
fiers (does not change the sweep generator). Complete kit includes new chassis, tubes and all 
parts. For a small investment, add the latest improvements to your present oscilloscope (Except 
C.R. Tube Shield). Shipping weight 10 lbs. 
Order 05 Conversion Kit No. 315 $ 12.50 

THE NEW eCA:t`l¢C 

HANDITESTER KIT 
MORE a7ea%tune4. THAN EVER BEFORE 

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. 
It Large quality 3' built -in meter. 

The instrument for all -the ranges you need -beauty you'll enjoy for years and you 
can assemble it in a matter of minutes -an instrument for everyone. The handiest 
quality voltohmeter of all. Small enough to put in your pocket yet a full 3" meter. 
Easy pictorial wiring diagrams eliminate all assembly problems. Uses only 1% precision 
ceramic divider resistors and wire wound shunts. Twelve different ranges. AC and DC 
ranges of 10 -30- 300 -1,000 -5,000 Volts. Ohms ranges of 0 -3,000 ohms and 0- 300,000 
ohms. Milliampere ranges of 10MA and 100MA. Hearing aid type ohms adjust control 
fits conveniently under thumb for one hand adjustment Banana type jacks for positive 
low resistance connections. Quality test leads included. The high quality Bradley instru- 
ment rectifier was especially chosen for linear scales on AC. 
The modern case was styled by Harrah Engineering for this 
instrument. The 400 microampere meter movement comes 
already mounted in the case protected from dust during 
assembly. An ideal classroom assembly instrument useful for 
a lifetime. Perfect for radio service calls, electricians, garage 
mechanics, students, amateurs and beginners in radio. The 
only quality voltohmeter under $20.00. An hour of assembly 
saves you one -half the cost and quality parts give you a better 
instrument. Order today. Shipping weight 2 lbs. 

HANDY 
OHMS 

ADJUST. 

7-1 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE ARLAB -N.Y. . . . BENTON HARBOR 15 , MICHIGAN 
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t1956i0gieectrika, 
"Ne NEW V-4 geQt et 

VACUUM TUBE VOLTMETER KIT 
'7eateetei. 

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. 

S? 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 circuir incorporates an entire new balance control which eliminates contact 
potential and provides greater accuracy. New simplified switchés 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 

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. 

ifeut 1950 

s24° 
.,w,w: o:x....,s.<«:..::..:: e.^' ̀>:::Á 

VERNIER TUNING R.F. 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y 

May, 1950 

SIGNAL 
GENERATOR KIT 

7eateetet- 
New 5 to 1 ratio vernier tuning 
for ease and accuracy. 
New external modulation switch - 
use it for fidelity testing. 
New precision coils for greater 
output. 

I 

Cathode follower output for greatest 
stability. 
400 cycle audio available for audio testing. 
Most modern type R.F. oscillator. 
Covers 150Kc. to 34Mc. on fundamentals 
and calibrated strong harmonics to 102 Mc. 

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 oscil- lator 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 tase of construction. The generator is 110 V. 60 cycle transformer operated and comes complete in every detail- cabinet -tubes -coils -beautiful two color cali- brated panel and all small parts -new step -by -step pictorial diagrams and complete instruction manual make assembly a cinch even for novices. Why try to get along with- out a signal generator when you can have the best for less than a twenty 
dollar bill. Better order it now. Shipping weight 7 lbs. 19.50 \ CONVERSION KIT FOR G -1 GENERATORS 
Conversion kit for G -1 generators for vernier tuning and external modulation includes 
new high band coil for greater output. Gives all the features of new G -5 listed 
above. Order G -5 Conversion Kit No. 316.... $4.50 

ë 

7&e HEATH C) ì1 D Y 
... BENTON HARBOR 15 , MICHIGAN 
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Beauty !uality Economy 

IMPEDANCE BRIDGE KIT 

1 

ELSE TO BUY 

qieatileit 
CONDENSER 
CHECKER KIT 

Power factor scale Bridge type circuit 
Measures resistance Magic eye indicator 
Measures leakage 110V. transformer 
Checks paper -mica- operated 
electrolytics All scales on panel 

Checks all types of condensers, paper- mica -elec- 
trolytic -ceramic over a range of .00001 MFD. to 
1000 MFD. All on readable scales that are read 
direct from the panel. NO CHARTS OR MUL- 
TIPLIERS 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 
transformer operated complete with rectifier and 
magic eye tubes, cabinet, calibrated panel, test 
leads and all other parts. Clear detailed instruc- 
tion 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. Ship- 
ping weight, 7 lbs. Model C -2. 

74: 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N. Y. 

A LABORATORY INSTRUMENT NOW WITHIN 
THE PRICE RANGE OF ALL 

Measures Inductance from 10 microhenries to 100 henries capac- 
itance from .00001 MFD to 1000 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 experimentors. 

.An impedance bridge for everyone - the most useful instrument of all, 
which heretofore has been out of the price range of serious experi- 
mentors 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 micro -amp zero center galvanometer -V2 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 calibrated capacity and inductance standards of Silver Mica, accurate to 1/2 of 1% 
and with dissipation factors of less than 30 parts in one million. Provisions on panel for 
external generator and detector. Measure all your unknowns the way laboratories do - with 
a bridge for accuracy and speed. 

Internal 6 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. Shipping weight, approximately 15 lbs. 

7'íecu leaellur 
: : T E L E V I S I O N 

A L I G N M E N T 

GENERATOR 
KIT 

Everything you want in a tele- 
vision alignment generator. A 
wide band sweep generator cover- 
ing all TV frequencies 0 - 46 
54 to 100 - 174 to 220 Mega- 
cycles, a marker indicator covering 
19 to 42 Megacycles, AM modu- 
lation for RF alignment - va- 
riable calibrated sweep width 
0 - 30 Mc. - mechanical driven 
inductive sweep. Husky 110V. 60 cycle power transformer operated - step type output 
attenuator with 10,000 to 1 range - high output on all ranges - band switching for each 
range - vernier driven main calibrated dial with over 45 inches of calibration - vernier 
driven calibrated indicator marker tuning. Large grey crackle cabinet 16% "x10 %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 efficiency 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 instruction 
manual for assembly and use. Actually three instruments in one - TV sweep generator - 
TV AM generator and TV marker indicator. 

ELSE TO BUY 

) 

. BENTON HARBOR 5, 
_ ... ..... . . . .. . . ......... ...a . .. _.. . ,. 
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all in H 

W 
TUBE CHECKER KIT ecu 
1. Measures each element individually 5. Checks every tube element 
2. Has gear driven roller chart 6. Uses latest type lever switches 
3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter 
4. Complete range of filament voltages 8. Large size 11" x 14' x 4' complete 

9. Checks new 9 pin piniatures 

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 - measures 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 ar- 
rangement easily handles it. Order your Heathkit Tube Checker today. 
See for yourself that Heath again saves you 2/3 and yet retains all the 
quality - this tube checker will pay for itself in a few weeks - better 
build it now. 

Complete with detail instructions - all parts - cabinet - roller 
chart - ready to wire up and operate. Shipping Wt., 15 lbs. 

/ea eir 
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 charac- 
teristics 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 as signal tracing. i 
The low distortion (less than 1 %) and linear 
output ( ± one db.) make this Heathkit equal 
or superior to 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 compo- 
nents are of highest quality, cased 110V. 60 
cycle power transformer. Mallory F.P. filter con- 
densers, 5 tubes, calibrated 2 color panel, grey 
crackle aluminum cabinet. The detailed instruc- 
tions make assembly an interesting and in- 
structive few hours. Shipping Wt., 13 lbs. 

Zt 
ELSE TO BUY 

1 tel4i ''eatgeee NEW Veatitar 
BATTERY SIGNAL TRACER AND 

ELIMINATOR KIT > 

UNIVERSAL TEST SPEAKER KIT' 

ELSE 

TO BUY 

225° 

Now a bench 6 Volt power supply kit 
for all auto radio testing. Supplies 5 - 
7I/2 Volts at 10 Amperes continuous 
or 15 Amperes intermittent. A well fil- 
tered rugged power supply uses heavy 
duty selenium rectifier, choke input filter 
with 4,000 MFD of electrolytic filter. 
0 . 15 Volt meter indicates output. Our - 
put variable in eight steps. Excellent for 
demonstrating auto radios. Ideal 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 
Wt., 18 lbs. 

The popular Heathkit signal tracer has now 
been combined 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 quick- 
er -saves valuable service time -gives greater 
income per service hour. Works equally well 
on broadcast - FM or TV receivers. The test 
speaker has assortment of switching ranges to 
match push pull or single output impedance. 
Also test 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. 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. 
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V " e C t i e l t A Z A . P R O V I D E 

Heath kit's uniform styling adds pleasing 
professional touch to any shop. 

BROADCAST MODEL BR -1 
550 to 1600 Kc. 

7Zeut etaeít 
BROADCAST AND 3 BAND 
SUPERHETERODYNE 

RECEIVER KIT 
3 BAND MODEL AR -1 

550 Kc. to 20 Mc. Two new Heathkit Superheterodynes featuring the 
, hest 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. Comes complete with attractive metal panel for cabinet 
mounting. Modern circuit uses 12KS converter, 12SH7 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 /q" 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 Módel Metal Cabinet $4.50 
No. 320 High Quality 5" PM Speaker for above 2.75 

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 .110V. power transformer and de- 
tailed instruction manual and all small 
parts. Six watt output with output flat with- 
in 1%s db between 50 and 15000 cycles. 

Build this amplifiernowandenjoyitforyears. 
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 "x7 "x121/ " - 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 

j 

RD E R B L A N K 
HEATH CO. 

BENTON HARBOR 
N MICHIGAN 

FROM 

SHIP VIA 
_Parcel Pott 

-Express 
_Freight 
-Best Way 

Quan. DESCRIPTION Price Total 

ENCLOSED FIND CHECK ... MONEY ORDER FOR 

PLEASE SHIP C.O.D.... POSTAGE ENCLOSED FOR - POUNDS 

f. 
EXPORT DEPT. 

13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. 
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Multi -TV Receive Operation 

From Single Antenna 
One solution to the problem of antenna -laden 
rooftops is the installation of a "master" unit. 

By 
DANIEL LERNER 

TV Field Service Engr. 
Philco Corporation 

URING the past few years the 
number of television receiver 

- - owners has increased at an 
amazing pace. It is predicted that 
there will be nine million television 
receiver owners by the end of 1950. 
With this marked increase comes the 
problem of providing enough space 
for outdoor antennas in crowded 
urban areas. In many locations in 
New York the larger apartment 
buildings are beginning to resemble 
houses with a fringe on top. The 
probable solution lies in a central 
antenna system which can be used 
to feed a large number of receivers. 

Many such systems have been tried, 
but probably one of the most efficient 
is the recently developed unit called 
the "Antenaplex." This system is 
adaptable for apartment houses, ho- 
tels, institutions, and for numerous 
other applications. 

Fundamentally, this system in- 
cludes either a separate antenna for 
each channel in one particular area, 
or merely a separate antenna section 

for each channel on one mast. Of 
course the antenna system used de- 
pends upon the type of reception in 
the particular location. 

The signals from the individual an- 
tenna are fed to a master amplifier 

MASTER 
AMpt.IR.. .. 

Fig. 1. "Antenaplex" multiple antenna system. 

Fig. 2. Multiple antenna system used in department store and dealer installations. 
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R,, R R.,, R;, R,, Rs -150 ohm, 1/2 w. res. 
R R R -1000 ohm, 1/2 w. res. 
R,,,, R R13, R,5. R,,, R1,-300 ohm 1/2 w. res. 

R R1 -62 ohm, 1/ w. res. 
R,;, -300 ohm, I w. res. 

Cs, Cs, C,, C,, C5, Co -1500 µµíd. mica cond. 
C_, C5, Cs -1000 µµId. mica coed. 
C,0, C11, C12, C,;, -500 µµtd. mica cond. 
RFC,, RFC2, RFC, -R.I. choke (Ohmile Z -144 

or equiv.) 
V,, V_, Va -6J6 tube 

May, 1950 

AIRCHARGER MODEL 616 
6 volt wind charger, with 5 ft. tower and 
universal mounting brackets. Built -in brake 

assembly for remote shut-off. Auto - 
matic governor. 
Complete with 
control panel, 

battery cut -out and ammeter. Will 
charge in 5 to 6 mile breeze. Max. 
Chg. rate 15 amps. at 1100 RPM. 
Brand New, with full installation in- 
structions. Shpg. Wt. 85 lbs. Very 

specially priced at $34.95 

SOUND -POWERED 
FIELD PHONES 

Army type EE -108. 
Any number can be 
hooked together on 
any 2 -wire or 
grounded line. Max. 
range 12 - 15 miles. 
No batteries needed, 
simple, few parts. 
Complete instruction 
manual. Genuine 
leather case with strap. Shipping Weight 10 lbs. 
Each $24.50 

THE NEW 
SUBRACO 
MT 15X 

The finest in mobile rigs 
available toc:ay. 30 
watts power, class B 

100% modulation, with 
push -to -talk and built -in coaxial type antenna 
relay. Xmttr complete with tubes, coaxial antenna 
connector, mounting brackets, etc. Shipping weight 
15 lbs. $87.50 
BRAND NEW -MT15X for 20 meters $87.50 
Speech input. Any of the M715X can be ordered 
with high -gain speech input for either xtal or 
dynamic mikes at an additional cost of 19.95 

SUBRACO DS400 
Dynamotor supply. 6 V. DC 
input, 400 V. at 175 ma. 
output. Complete with built - 
in control relays, filter, etc. 
Shpg. Wt. 10 lbs $59.95 
AC Supply for operation 
of any of above Subraco 

xmttrs indoors. Complete with rectifier and built - 
in control relay $39.50 

GE 
FM TUNER 

Only a few left 
of this unusual 
buy. Covers 88- 
108 me range, 
uses guillotine 
tuning. Designed 
for export and 
tropicalized, has 
power inputs for 
110 to 250 volts 60 cyc. Shpg. Wt. 30 lbs. 
Harvey Special Price $49.50 

WESTERN ELECTRIC 
SPEAKERS 

Here's another good buy from Harvey's. 
Genuine WE speakers at a new low price, 
all brand new in factory cartons. 

12" - 728 -B $41.90 
8" - 755 -A $20.60 

All prices Net. F.O.B., N.Y.C. Include ample post- 
age with your remittance, any excess will be re- 
funded. Prices subject to change without notice. 

Telephone: - 
rr 

pV 

//y%i/./ d/pJ D. 4\ 4.!, 
103 West 43rd St., New York 18, N. Y. 
! /d!% % y/%ffe /%l///%%%/%OÚ///O./O/%/ 

LUxemburg 2-1500 

'79 

www.americanradiohistory.com

www.americanradiohistory.com


* * * * * * * * * * * * * * * * * * * * ** * * * * * 

-K 

STAHL SEZ! 
My Bargain Columns 

are always worth reading 
Complete 

GIBSON GIRL 
The Emergency 

Radio 
Transmitter 

Sends SOS signals au- 
tomatically on 500 Iic., 
150 -mile range. No bat- 
teries required. 
HAS HAND -DRIVEN 

GENERATOR 
TUBES COPPER WIRE SIGNAL LAMP 
70 SQ. FT. PARACHUTE BALLOON 
COLLAPSIBLE BOX KITE FEEDER PIPE 
HYDROGEN TANK TECHNICAL MANUAL 
Packed in knapsack. Weight 35 lbs. The e9,95 
entire caboodle sold complete for only.... 

* * 
* 
* * * 
* 
* * * * We have available CODE PRACTICE * 

TAPE, which was * 
used for code prac- 
tice work by t Is e * 
Signal Corps -from * 
slow to fast prac- * 
tice. 15 rolls on 
16MM metal reels * 

ñ t ( , .., 

* 

* 

in heavy wooden * 
slotted case, to be * 

- used with McElroy * 
TG10 Keyers, Tone Beyers or ans * 

' - code practice unit * 
- using printed * *. tek__.. tape. $995* Special.. * 

* WATTHOUR METERS * 
*E1E 1 -16 single phase 60 cycle 115 -120V. $4.95 

5 Amp. -two cidre -glass ease * Westinghouse -metal case -115 -120V. 5 $395 * Amp 60 cycle single phase * * 
* TRANSMITTER -RECEIVER * 
ß6 Navy Model ABA -1 -BC -645 * 
* 450 MC -15 TUBES, Brand New * 

* 
* III * 

t 

-lc I; * 
tr 

iC Can be easily converted tor phone or CW 2 -way * 
-I( communication. Covering the following bands: 420- * * 450151C ham band, 450 -460MC for fixed or mobile, 

460 -470MC for citizens, 470 -500MC television ex- * perimental. Size 101/2x131/2x45 . Contains 15 tubes: 
-0( 4 -7F7, 4 -7H7, 2 -7E6. 2 -6F6, 2 -955, 1 -WE- * * 
-K 316A door knob. Dynamotor Keyer Unit. * * Remote Control Unit. COMPLETE $15.95 * * Instruction Book 
-K Complete set of plugs, 2 antennas and * * rack mountings for control box. Addi- 59.95 * 

PORTABLE PUBLIC 

4( Model CS -91 -C made * by Silman Mfg. Co. for 
the II. S. Army. Ideal 

4,- 
for camps, boat races, 
ski races, loading plat- * forms, etc., etc. It's a * battery operated ampli- 

[ fier with 2 tubes, 1H4- 
4( 1J6: hand microphone 
* and trigger type switch 
* microphone and loud 

speaker: 4t4' collapsi- * ble metal tripod. bat- 
s( taries a n d carrying i( case. Brand New. Ship- 

( ping Weight 25 lbs. 
-( While they last 

tional 
* * * * * ADDRESS SYSTEM 

1( $39.95 
* Prompt Delivery-25% deposit required on 

Wrife Dept. RN -5 * 
* MICHAEL STAHL, INC. it- 

-K4( 39 VESEY ST. 
46 WO 4 -2882 New York 7, N. Y. 

* C.O.D. order. Shipped F.O.B. New York. 

4-**IK****iL**ìLiLìL*******1F*ìt-106-* 
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Fig. 3. Simple system for feeding two, three 

which increases the strength of the 
signal and provides the proper isola- 
tion to prevent receiver interaction. 
The outputs, of a necessarily low im- 
pedance to prevent noise and inter- 
ference pickup, are fed over coaxial 
cables to room outlets. See Fig. 1. 

Another type of system used in 
some department store, dealer, and 
school applications is shown in Fig. 
2. Here we have a series of 6J6 tubes 
used as isolation amplifiers. The 
master antenna is fed to the grids of 
the 6J6 in parallel, with one triode 
for each side of the balanced 300 
ohm line. It should be noted that a 
300 ohm match is maintained at both 
the grid and plate sides of the triode. 

, or four sets by multi -pad arrangement. 

With this type of unit quite a bit of 
loss, in the order of 60 %, should be 
expected but good isolation is effected 
nevertheless. Thus receiver local os- 
cillator interaction is kept to a mini- 
mum. By using a booster amplifier 
before the signal is fed to this sys- 
tem, the effects of this loss may be 
minimized. 

A simple system for feeding more 
than one receiver is a multi -pad ar- 
rangement as shown in Fig. 3. With 
this system a large amount of initial 
signal is required as the available 
signal decreases in proportion with 
the number of receivers fed. In all 
cases, however, the 300 ohm imped- 
ance is kept constant. 30 

SET OWNERSHIP IN FOREIGN COUNTRIES 
-FROM the Consumers Merchandise 

Branch of the United States Depart- 
ment of Commerçe comes new and ad- 
ditional data on set ownership in vari- 
ous foreign countries, as reported by 
U. S. legations, embassies, and con- 
sulates. 

Austria has an estimated 1,280,000 
radio receivers in operation, as of No- 
vember, 1949, of NA hich 64,000 are un- 
licensed. Approximately 356,000 of the 
sets are equipped to receive short -wave 
broadcasts, and an estimated 3 persons 
listen to each receiver. 

An estimated 25,000 radio receivers 
are in use in Burma of which 7000 were 
manufactured prior to 1939. Radios of 
United Kingdom manufacture dom- 
inate the Burmese radio market, fol- 
lowed by the United States and the 
Netherlands. Import controls on radio 
equipment have been liberalized since 
September 1949, resulting in increased 
imports. 

Canadian manufacturers sold a total 
of 460,649 units during the first nine 
months of 1949 at a total value of 
$33,326,189, an increase over the same 
period in 1948. 

Imports during January- September 
1949 amounted to 41,416 sets of which 
39,974 sets were designated as "sets im- 
ported under special conditions ". Ex- 
ports of radio sets in the same period 
totaled 25,210 units. 

Canadian production of radio receiv- 
ing tubes in the first nine months of 
1949 totaled 3,363,410 units, while for 
the corresponding period in 1948, 3,241,- 
728 tubes were produced. Imports of 
receiving tubes during the January - 
September 1949 period aggregated 914,- 
352 units as compared with 759,122 in 

the same period of 1948. Imports of 
radio tube parts during January -Sep- 
tember 1949 were valued at $391,862 as 
compared with $216,004 in the like 
period of 1948. 

The report from Finland indicates an 
estimated 727,000 receivers in use as of 
December 31, 1949, of which 662,000 
were licensed. About 71 per -cent are 
equipped to receive short -wave broad- 
casts. Approximately 3.6 persons listen 
to each set. 

An estimated 42,000 radio receivers 
were in use in Iceland as of December 
15, 1949. Approximately 65 per -cent of 
the sets in operation were Philips 
(Netherlands and the United King- 
dom), 7 per -cent were Marconi (United 
Kingdom), 4 per -cent Telefunken (Ger- 
many), 7 per -cent other European 
brands, and 17 per -cent United States 
manufacture. 

An estimated 80,000 radio receivers 
are in use in Iran, most of which were 
manufactured after 1945. About 60 per- 
cent of the sets are of United States 
manufacture, 30 per -cent British, and 
the remainder Dutch and Swiss. 

Because of the shortage of electric 
power, particularly in the provinces, an 
estimated 50 per -cent of the radios cur- 
rently imported are battery operated. 
The life expectancy of batteries by the 
time they reach the Iranian market is 
reported to be as little as two months. 

Some European exporters extend 
three months' credit and are reported 
to be contemplating extending credit 
up to six and nine months. It is re- 
ported that Iranian importers complain 
of the continued failure of United 
States exporters to extend credit. 
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"Send in the CREI Graduate," 
says the Television Industry 

Good Paying Jobs are Waiting for Good Men =- 

CREI Training Helps You Cash in on TV Expansion 
Your Present Radio Experience 

Plus CREI Home Study Equals a Career Job 
in Television at Better Pay ! 

THE RADIO -ELECTRONICS -TV field is devel- 
oping at breath -taking speed. The demands of 

industry are increasing daily. Never before have so 
many better -paying jobs beckoned -to TRAINED 
MEN ONLY! If you're an ambitious radio engineer 
or technician who has the determination to go after 
-and get -a better job, then CREI has an educa- 
tional program for you. Whether your interest and 
activities are in television, broadcasting, servicing, 
or any other branch of electronics, CREI offers a 
home study program that can give you the technical 
ability to keep ahead of competition. 

CREI graduates are welcomed by the electronics 
industry. CREI is an Accredited Technical Institute 
with more than 23 years of background in home 

study and residence school radio -electronics instruc- 
tion. Its courses take you through introductory prin- 
ciples to advanced work, and on to specialized fields 
as fast as your capabilities permit. Electronics is 
such a fast -moving field that you can't say "I don't 
need more training." You must fortify yourself with 
the brain tools which CREI's practical course offers, 
no matter what your experience, if you want promo- 
tion, more money, and a more secure future. Send 
for -and study -the FREE BOOKLET that explains 
the CREI self -improvement program. It "costs" 
only a few moments' time; it may be worth the dif- 
ference between standing still or going ahead with 
the Industry to success! 
VETERANS: CREI training is available under the G.I. Bill. For most 
veterans July 25, 1951 is the deadline -so act now! 

FREE SAMPLE LESSON 
Send for "The Orthicon and Image Orthicon" which de- 

scribes the development, theory and operation of the orthicon 
and image orthicon TV camera tubes. 

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 AS RESIDENCE SCHOOL COURSES 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute Founded in 1927 Dept. 295 -B, 16th & Park Rd., N. W. Washington 10, D. C. Branch Offices: New York (7) 170 Broadway San Francisco (2) 760 Market St. 

MAIL COUPON FOR FREE BOOKLET 

May, 1950 

CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. 295B, 16th & Park Road, N. W., Washington 10, D. C. 

Gentlemen: Send me FREE SAMPLE LESSON and booklet. "Your Fu- 
ture in the New World of Electronics," together with details of your 
home study training, CREI self -improvement program and outline 
of course. I am attaching a brief resume of my experience, education 
and present position. 

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

Aeronautical Radio Engineering. 
Broadcast Radio Engineering 

(AM, FM, TV). 
Radio -Electronics In Industry 

AGE 

___________________ - - - -- --- - ----- -- - i 
CITY_____ ZONE STATE 

I am entitled to training under C.I. Bill. Send details on Residence School. 

In i.IIIII II RII II I II I INNI II II II III III IIII1111llIIlIII II4 
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Niagara Is INTERFERENCE 

ELIMINATION HEADQUARTERS! 
NIAGARA HI -PASS FILTER 

Guaranteed to eliminate R.F. Interference 
in any standard TV Receiver. Really works! 

Stops all 
Amateur, ))'> 9itt Money 

Industrial, I << stool) Back 
Diathermy . AI ' o It It 

TRY IIT . p L 
Fails: 

Built up -ready to install 95 . $2 Cat. No. N281 6 .Tá7 

Kit Form (easy to assemble). Q 
Cat. No. N28I K $ 1.95 

Plus 15c packing and mailing in U.S.A. 

ATTENTION MOBILE FANS! 
Niagara introduces its mobile noise suppression 
package, designed by W2QDM for guaranteed elimi- 
nation of noises from generator hash, spark plugs, 
distrib., wheels, etc. Money back if not delighted. 
Noise Suppression Kit. Postpaid in $3.00 U.S.A. Cat. No. N425K 

MORE BARGAINS 
IN SURPLUS EQUIPMENT 

I.2 or 3 of each Check every line! 
(All items on hand May 1st subject to subsequent 

sale) 
Wilcox CW- 3 -110V Superhet Rcvr. New $ 75.00 
Antenna Rotating Motor RL -42A Reel Exc. 2.95 
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. 6.95 AN -APN -1 Altimeter -L.N 18.95 
274N Modulator BC456A w /tubes Exc 2.65 
274N Modulator BC456A Fair less tubes I .68 
SCR 522 Receiver BC624 Exc. less tubes 7.95 
BC I000A Transceiver New 300.00 
BC 645 Transceiver, Contr. Box, Dyn. In- 

struction book. New 17.95 T -17 Handmike 200 Ohm Imp. Exc. 3 for I .95 
PE 94 24V. DXN. for SCR522 Used L.N. 2.95 
Surplus Radio Cony. Manual Vol. 1 or 2 2.50 
BC 654 80 Meter XMTR & RCVR. w /tubes 

XTAL L.N 24.95 
ASO Parabolic Antenna- Rotable -L.N. 
BC221 Freq. Mtr. w /XTAL & Calib. Book 

L.N 75.00 
LM Freq. Mtr. w /XTAL, Book. Mod., Exc 90.00 TBY, Navy 6 & 10 Mtr. Bat. Transceiver. 34.95 
RME69 RCVR. w /SPKR -4T. GD 59.00 
BC -375 Tuning Units New -cased 4.95 
BC -375 Tuning Units Used -cased 3.95 
GE 25 Watt Phone XMTR Model GF4A 

Pow. Sup. Exc. 29.95 
ATD 50 Watt XMTR New 49.95 
10 Navy 6V. Port. Audio Ampl. w /VIB 

Sup. 
- Gibson Girl Emergency XMTR. New 
BC6I4 Speech Amplifier. For BC610 L.N 
W1252 Electronic Wavemeter 22 -30 Mcs 

Esc 
BC Ant. Tuner for BC610 L.N 
BC 342 Navy Comm. RCVR. Ego 
McMurdo Silver RCVR. Mod. 801 G -80 

Mtrs, w /tubes L.N 
Gon -Set 50 -54 Mc. Cony. L.N. 
Beach 80 Meter Vl)`C New 
Handy 28.5 -29.7 Mc. Cony. New 
BC -347C interphone Amplif. L.N 
Dynamotor SA 5088 Inp. 18V. /Out P. 450V 
GP7 Tuning Units- New -cased range A -D. 
GP7 Tuning Units -Used -cased range A -D. 
GP7 Tuning Units -Used -no case range 

A -D. 
BC 610 Plug -in tuning units TU47 to TU54 
Sound Powered Phones. Head and Chest 

Bet -Type O -New 
Sound Powered Phones, Head and Swing - 

Away Mike -Type Q -New 
Low Pass TVI Filter Kit 
BT Cut 1000 KC Crystal 
BC221 Sub -Assy. -New 
Ferris 16C Sig. Gen. Recalib 
HS -33 Headphones. Brand New 

9.95 
2.89 

55.00 
44.95 
59.90 
69.95 
29.95 
24.95 
19.95 
24.95 
2.95 
4.95 
4.95 
3.95 
2.95 
3.50 
4.95 
9.95 
4.95 
4.95 
6.95 

1000.00 
2.95 

Mac's Service Shop 
(Continued from page 68) 

some other damage. You simply switch 
over to the ohmmeter and use the re- 
sistance- checking method to find out 
if your trouble is an open i.f. trans- 
former primary, an open plate- isolat- 
ing resistor, a shorted bypass con- 
denser, or maybe a shorted tube." 

"That makes sense," Barney ob- 
served judiciously. 

"Another fault with being married 
to one system," Mac went on, "is that 
it tends to kill a guy's originality. A 
good service technician ought to be 
constantly trying to find better ways 
of doing his work. Just last week I 
had a convincing demonstration of 
that. For twenty years I've been try- 
ing to cook up a really good way to 
service those sets that are plagued 
with a rustling sound. You know what 
I mean: the kind of sound you get 
when an i.f. winding is opening up or 
an output primary is going out or a 
grid cap solder connection is poor or 
you have a noisy plate resistor. 

"Those rustling sounds are produced 
by small, instantaneous current fluc- 
tuations. They are too quick to show 
on a meter, and you can't go probing 
around with an ohmmeter without 
running the risk of temporarily 'heal- 
ing' the trouble you are trying to spot 
by running the ohmmeter current 
through the coils or resistors. Even 
a signal tracer cannot be used to ad- 
vantage unless it is of extremely high 
gain and very, very quiet. 

"The other day, when I had one of 
these sets, I suddenly got the bright 
idea of putting the vertical input of 
the scope across the units I suspected 
while the sweep was working on a 
low frequency and drawing out about 
a three -inch horizontal line. With the 
input across the output transformer, 
every little rustle would shoot up a 
little hair -like filament from the line. 
These little offshoots kept right on 
showing up as I moved back through 
the receiver until I reached the grid 
of the audio stage. On the plate I saw 
them; on the grid I didn't. When the 
tube was yanked, they were still there 
for a few seconds until the rectifier 
cathode started to cool -it was an a.c.- 
d.c. set -so the tube was not at fault. 
When the mica r.f. bypass was cut 
loose from the plate, no little spikes 
were present across the resistor. That 

condenser was leaky only when a cer- 
tain critical voltage was across it. It 
checked OK with the battery voltages 
ordinarily used with an ohmmeter. 

"From now on I intend to use the 
scope to track down all of these 'rus- 
tlers.' If my mind hadn't been bur- 
dened with the idea that a scope was 
only good for aligning, waveform 
analysis, and distortion -spotting, I 
might have discovered this much 
sooner. The less hidebound your serv- 
ice technique is, the more likely you 
are to discover new and better meth- 
ods of doing your work. 

"Really it all goes back to how you 
feel about radio servicing. Personally, 
the thing I like about servicing is that 
it is a thinking business and cannot 
be easily systemized. The problems 
you encounter are far too complex and 
varied and changing to allow you to 
settle into a dull routine; and, by the 
same token, they are not to be solved 
with the greatest efficiency and d''3 - 

patch by the application of any neat 
little universal formula or procedure. 
I am confident that the next set I put 
on the bench -and incidentally it is 
high time we started putting some sets 
on the bench -will be a little different 
in some detail or other from any I 
have worked on before- say," he broke 
off, "what the heck are you trying to 
do with that solder gun ?" 

"Just following your advice and 
working out a new and better method 
of servicing," Barney explained bland- 
ly. "It always gripes me when I want 
to see if a voice coil is open and I 
have to unsolder the output trans- 
former secondary from across the coil 
before I can test it. About half the 
time I lose the flexible voice coil lead 
out of the terminal and have a tough 
time working it back. Now I've got a 
better way. When you pull the trigger 
on this gun anyways near the output 
transformer, you get a strong hum 
from the speaker if the transformer 
secondary and the voice coil are both 
OK. It must be a.c. induction from the 
gun transformer." 

"My boy, I am proud of you!" Mac 
beamed. "You are really using that old 
flame -colored noggin. That makes me 
feel good." 

"That's not what makes you feel 
good," Barney observed. 

"What does, then ?" 
"Getting the `systems' out of your 

system," the boy said with a knowing 
grin as he slid from the bench. 
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FOR OUR 

th 
I SIAS_ 

ANNIYERSART TUBE PRI 
CELEBRATION 

See opposite page for Niagara's terrific values on parts 

ALL BRAND NEW - STANDARD BRANDS 
Type Price 
11322 5 3.45 
I B23 8.45 
1824 4.49 
IB25A 4.95 
1826 4.45 
1827 4.95 
1829 .89 
1832 1.95 
1B38 34.50 
1840 4.95 
1 B59 12.95 
1B60 4.95 
1 N21 .89 
1 N23 .69 
IP23 1.9 
2API 3.59 
2C4 1.18 
2C21 .25 
2C22 .8 
2C26A .?8 
2C34 .25 
2C40 2.98 
2C43 9.50 
2C44 1.75 
2C46 .. 7.50 
2051 6.50 
2D21 1.16 
2E22 1.25 
2E24 4.95 
2E25A 4.25 
2E26 3.95 
2E30 2.39 
2J21A 10.75 
2126 6.95 
2127 13.95 
2130 19.95 
2131 8.95 
2132 11.95 
2133 19.95 
2136 75.00 
2137 12.95 
2138 12.95 
2148 24.50 
2.149 19.50 
21651 4.95 
2154B 24.95 
2161 24.50 
2K23 24.95 
2K25 24.95 
2K28 24.95 
3API 4.75 
3822 2.50 
3B23 4.95 
3B24 1.98 
3B24W 2.95 
3826 1.50 
3828 5.95 
3BPI 2.50 
3C23 2.25 
3C24 .35 
3C30 .30 
3C31 3.50 
3CP1 1.40 
3DP1-A 3.95 
3EP1 2.50 
3E29 4.95 
3FP7 1.75 
3GPI 4.95 
31P7 7.95 
4-65A 14.50 
4-125A 27.50 
4-250A 37.50 
4A1 .9 
4API0 4.50 
4C35 19.45 
4E27 12.50 
4126 110.00 
5API 1.85 
5AP4 1.85 
5BP1 1.75 
5BP4 2.50 
5C22 49.50 
5CPI 1.50 
5CPIA 9.95 
5D21 29.95 
5F P7 1.25 
5GPI 5.50 
5H P4 9.95 
5123 100.00 
5129 12.50 
51P1 24.50 
51P2 9.50 
5LPI 11.95 
5MP1 4.95 
5N PI 1.98 
6AF6G .88 
6C21 24.95 
6F4 5.95 
614 4.95 
7BP1 4.95 
7BP7 4.50 
7C23 75.00 
7C24 80.00 
7C25 90.00 
7DP4 17.95 
9C23 250.00 
9GP7 15.00 
91P1 6.50 
9LP7 15.00 

Type Price 
61.11.1 7.95 

OY .39 
... .69 

OB P4 ... 22.45 
OCP4 29.50 
2D P7 12.50 
2 D P8 14.95 
2FP7 14.95 
2G P7 12.95 
2HP7 12.95 
2KP4 49.50 
2LP4 49.50 
5E 1.25 
5R .50 

23D4 .49 
24G .35 
35T 4.95 
45SPEC .25 
53A 24.95 
75TL 3.50 
00TH 11.00 
OOTS 2.00 
01 F 4.95 
14A .69 
14B 1.25 

20 5.95 
21A 2.65 

203A 16.95 
205B 4.50 
205F 4.50 
211 .40 

.50 
218 12.50 
221 A 1.75 
231 D 1.20 
249C 1.75 
250R 7.00 
250TH 19.50 
252A 4.95 
259A 
262A/B 3.50 
274B 1.00 
275A 7.95 
282A/B 9.95 
283A 10.95 
286A 10.95 
290A 4.95 
291 A 4.95 
294A 4.50 
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 3A 5.95 
350A/B 2.75 
354C/D 19.95 
357B 49.50 

3718A/SB 
4.93 

.50 
374A 2.50 
393A 3.50 
394A 3.50 
399A 2.50 
400A 3.25 
401A 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 
700B/D 19.00 
701A 2.50 
703A 3.50 
705A 1.00 
706AY 18.50 
706CY 18.50 
706GY 49.50 
707A/B 14.00 
708A 3.75 
710A 2.95 
713A 1.00 
7I4AY 4.75 
715A/B 6.75 
715C 22.50 
717A .58 
720DY 34.95 
721A/B 2.60 
723AB 7.95 
724A/B 2.75 
725A 6.75 
726A/B/C 13.50 
728GY 24.95 
730A 9.75 
750T1. 49.50 

Type Price 
800 1.75 
801A .28 
802 4.25 
803 3.45 
804 8.50 
805 3.50 
807 1.10 
808 .. 1.35 

809 2.50 
810 7.75 
811 2.00 
812 2.50 
812H 6.90 
813 6.75 
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 .90 
837 1.50 
838 2.25 
841 .30 
843 .25 

849Á/H 69.50 
851 25.00 
860 5.75 
861 35.00 
864 .35 
865 1.95 
866A .99 
8661 1.19 
872A 1.30 
874 .35 
876 .28 
878 1.75 
884 1.49 
885 .98 
889R 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 2.60 
934GT 1.50 
949A 69.50 
950 .98 
954 

.35 
956 .95 
957 .19 
958A .. .IS 

959 .35 
966A .99 
972A 2.95 
975A 14.95 
991 .23 

613 .45 
614 1.35 
616 .50 
619 .15 
620 4.95 
621 .98 
622 1.75 
624 1.05 
625 .35 
626 .25 
628 4.95 
629 .19 
631 1.35 
633 .75 
634 .79 
636 3.50 
638 .75 
641 .45 
642 .25 
644 1.49 
645 . 1.98 
649 1.25 
665 1.05 
851 .95 
852 1.06 
853 1.06 
960 .85 

2050 .95 
2051 .40 
5514 4.95 
5516 5.95 
5562 10.00 
7193 .18 
8005 4.60 
8011 2.00 
8012A 1.25 
80111A 1.25 

Minimum Order $5.00. Quantity Prices on Request. All 
tube types in stock now-subject to prior sale- prices sub- 
Jed to change without notice. 20% Deposit with orders 
unless rated. All prices F. O. B., N.Y.C. 

May, 1950 

Type Price 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 12.95 
C6A 7.50 
C61 3.75 
C EQ72 . .. 1.95 
CK1005 .08 

CK1090 ... 2.75 
E F50 .35 
ELIO 4.95 
EL3C 4.95 
F123A 12.50 
F128A 70.00 
F660 ... 110.00 
FGI7 2.75 
FG27A 8.95 
FG32 5.95 
F G33 8.9 
FG81A . 3.75 
FG95 9.95 
FG105 9.50 
FG172A 13.75 
FG235 59.50 
FG238B 160.00 
G L 146 9.75 
G L473 65.00 
GL502A 1.98 
GL530 49.50 
GL559 5.35 
G L673 .. 11.50 
GL697 65.00 
H F I00 3.95 
H F200 17.95 
H F2I0 17.95 
H F300 17.50 
H K254 19.95 
H V I8 12.95 
HY615 .20 
HYE1148 .35 
KU23 15.00 
KU6I0 9.50 
ML101 75.00 
MX408U .49 
P123 1.35 
R100 3.75 
R200 7.95 
RII30 12.95 
REL36 .55 
R K20A 7.50 
RK22 4.95 
R K23 ... 4.75 
RK3I 2.50 
R K33 .25 
R K34 .25 
RK39 1.75 
RK51 3.95 
RK52 4.50 
RK59 1.75 
RK60 .79 
RK62 1.98 
RK63 12.95 
RK65 24.95 
R K72 .65 
RK73 .65 
RX2I 3.10 
RXI20 8.75 
T20 1.50 
T21 1.75 
T55 3.95 
T200 10.95 
TZ20 1.50 
TZ40 2.95 
UH50 5.95 
U X200 .75 
V7013 6.95 
VR75 .98 
V R78 .25 
VR90 .65 
VR9I 1.49 
V R 105 .75 
V R 150 .50 
VT127A 2.00 
VUI11 .50 
W L460 14.95 
W L468 6.75 
WL532A . 1.75 
WL562 150.00 
WL616 .... 85.00 
Z225 1.95 
ZB 120 6.95 
Z B3200 . . . 150.00 
Z P477/ 

12DP8 14.95 

02 
0Á3/V R75 . 1.98 
0A4G .94 
OB2 1.74 
0B3/VR90 .., .64 
0C3/VR105 .78 
0D3/V R150 .54 
0Y4 .88 
OZ4 .56 
OZ4G .56 
OIA .24 

A3 .43 
A4 1.08 
A4P .96 
A5GT .48 
A6 .78 
A7GT .66 
B3GT 1.49 

B5/25S 1.88 
B7GT 1.06 
C5 GT .66 
C6 .88 
C7G .88 

.96 
D7G .88 
D8GT .94 
E5GT 1.38 
E7G 1.56 
F4 .74 
F5G .74 
F6 1.56 
F7G . . 1.56 
G4GT .68 
G6GT .68 
H4G .68 
H5GT . .53 
H6G .86 
H6GT .86 
16GT .88 
L4 .54 
LA4 .78 

LB4 .88 
LC5 .78 
LC6 
LDS 

.56 

LE3 .88 
LG5 .88 
LH4 .64 
LN5 .66 
N5GT .58 
P5GT .66 
Q5GT .66 
R4 .68 
R5 .68 
S4 .78 
S5 .56 
T4 .56 
T5GT .78 
U4 .58 
115 .72 
V .68 

2A3 .96 
2A4G 1.06 
2A5 .68 
2A6 .78 
2A7 .88 
2B7 .88 
2V3G .98 
2X2A .68 
3A4 .36 
3A5 .98 
3A8GT 1.98 
3B7 .34 
3D6 .34 
3L F4 1.28 
3Q4 .58 
3Q5GT .66 
3S4 .66 
3V4 .80 
5A74 .50 
5R4GY 1.09 
5T4 .88 
5U4G .56 
5V4G .88 
5W4 .78 
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 
6AB7/1853 .78 
6AC5GT 1.16 

Type Price 
6AC7/ 1852 0.76 
6A D6 .88 
6AD7G ... 1.28 
6AF6G .78 
6AG5 .76 

6AH6 1.28 
6A15 .78 
6A K5 .84 
6A K6 .78 
6A L5 .64 
6AL7GT 1.06 

6AQ6 .58 
6AQ7GT . .88 
6A R5 .66 
6AS7G 1.95 
6AT6 .46 
6A U6 .58 
6A V6 .46 
6B4G .88 
6B5 1.56 
6B6G .78 
6B7 .88 
6B8 .88 
6B8G 1.28 
6BA6 .54 
66E6 .56 
6BG6G 1.46 
6BH6 .56 
6616 .58 
6C4 .24 
6C5 .46 
6C5GT .46 
6C6 .56 
6C7 1.28 
6C8G .68 
6D6 .16 
6D8G .... . .87 

6E6 
... 

1.06 
6F5 .46 
6F5GT .46 
6F6 .64 
6F6GT . .66 
6 F7 6Fg .. .86 
6G6G .88 
6G8G .68 
6H6 .46 
6H6GT .46 
6.15 .48 
6J5GT .48 
6J6 .76 
617 .66 
6J7GT .66 
618G 1.28 
6K5GT .96 
6K6GT .44 
6K7 .48 
6K7GT .48 
6 K 8 .78 
6K8GT .78 
6L5G 1.06 
6L6 1.16 
6L6G .86 
6L6GA .86 
6L7 .78 
6L7G 1.16 
6N6G 1.56 
6N7 .78 
6N7GT .78 
6P5GT .96 
6Q6G 1.06 
6Q7 .58 
6Q7GT .58 
6R7 .78 
6R7GT .78 
657 .88 
6S7G .88 
658GT 1.06 
6SA7 .43 
6SA7GT .43 
6SB7Y .88 
6SC7 .58 
6SD7GT .68 
6SF5 .48 
6SF5GT .54 
6SF7 .58 
6SG7 .58 
6SH7 .48 
6S17 .56 
6SJ7GT .56 
6SK7 .54 
6SK7GT .54 
6SL7GT .64 
6SN7GT .64 
6SQ7 .43 
6SQ7GT .43 
6SR7 .56 
6SR7GT .56 
6SS7 .58 

Type Price 
6ST7 .88 
6SV7 .88 
6T7G .97 
6U5 /G5 .64 

6Ú7 7G .54 
6V6 .96 
6V6GT .62 
6W7G .88 
6X4 .58 
6X5GT .48 
6Y6G .66 
6Y7G .88 
6Z7G 1.14 

7A4 /XXL .58 
7A5 .72 
7A6 .66 
7A7 .56 
7A8 .72 
7A D7 1.06 
7A F7 .72 
7AG7 .71 
7AH7 .88 
7B4 .56 
765 .72 
7B6 .58 
7B7 .58 
768 .72 
7C4/1203A .36 
7C5 .56 
7C6 .72 

7É5/1201 .66 
7E6 
7E7 

. . .58 

7F7 .68 
7F8 1.06 
707/1232 1.06 
7147 .63 
7J7 1.06 
7K7 1.06 
7L7 .68 
7N7 .66 
7Q7 .58 
7R7 .68 
7S7 1.06 
7V7 1.06 
7W7 .88 
7X7/XXFM .88 
7Y4 .56 
7Z4 .56 
0 .69 
2A .56 
2A6 .18 
2A6GT .18 
2A7 .97 
2A8GT .58 
2AH7GT .84 
2AL5 .80 
2AT6 .44 
2AT7 1.16 
2AU6 .66 
2AU7 .78 
2BA6 .56 
28E6 .48 
2C8 .48 
2F5GT .57 
2H6 .26 
2J5GT .26 
217G 

T 80 
2K7GT .53 
2K8 .58 
2K8GT .66 
2Q7GT .48 
2SA7 .56 
2SA7GT .56 
2SC7 .56 
2SF5 .56 
2SF5GT .56 
2SF7 .56 
2SF7GT .56 
2SG7 .56 
2SH7 .34 
2SJ7 .48 
2SJ7GT .48 
2SK7 .56 
2SK7GT .56 
2SL7GT .58 
2SN7GT .51 
2SQ7 .46 
2SQ7GT .48 
2SR7 .48 
2SR7GT .48 
2Z3 .78 
2X3 .98 
4A7/12137 .68 
4AF7/XXD .88 
4B6 .68 

Type Price 
4B8 .88 
4C5 .88 
4C7 .88 
4E6 .72 
4E7 .88 
4F7 .68 
4F8 .88 
4H 
4177 1.06 
4N7 .88 
4Q7 .56 
4R7 .66 
4S7 1.06 
4W7 1.06 
4X7 1.06 
4X4 .88 
9 .97 
9T8 1.56 

22 1.28 
24A .66 
25A6 1.06 
25A6G 1.06 
25AC5GT 1.16 
25L6GT .52 
25Y5 1.16 
25Z5 .48 
25Z6GT . .48 
26 .56 
27 .46 
28D 

.56 
31 

2 .96 
32L7GT .96 
33 .68 
34 
35/51 .56 
35A5 .66 
35B5 .64 
35L6GT ... .53 
35W4 .38 
35Y4 .48 
35Z3 .56 
35Z4GT .43 
35Z5GT .38 
36 .39 
37 .34 
38 .27 
39/44 .26 
41 .51 
42 .48 
43 .48 
45 .51 
45Z3 .56 
45Z5GT .48 
46 .68 
47 .68 
49 .88 
50 1.56 
50A5 .68 
5085 .54 
50L6GT .53 
50Y6GT .56 
53 .86 
56 .43 
57 .37 
58 .48 
59 .88 
70L7GT 1.16 
71 A .66 
75 .52 
76 .38 
77 .42 
78 .44 
79 .88 
80 .38 
81 1.28 
82 .86 
83 .71 
83V .88 
84/624 .62 
85 .68 
89 .72 
89Y .38 
117L7GT 1.28 
II7M7GT 1.56 
II7N7GT 1.36 
I17P7GT 1.26 
117Z3 .56 
II7Z4GT 1.16 
117Z6GT .64 
FM-1000 1.28 
0X120 1.38 
U X200 1.28 
8001 .36 
9002 .28 
9003 .32 
9004 .36 
9005 1.90 
9006 .23 
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TEN OF THE BEST 

RADIO TEXTS 

$3.00 

RADIO HANDBOOK 
IN TWO EDITIONS 

11TH EDITION: The standard work on 
practical and theoretical aspects of 
all radio communication. 

12TH EDITION: Detailed construction- 
al information on a wealth of radio 
communication. equipment; alt 
brand-new. 

BOTH these top -notch books are a 
by for everyone I 

in radio communication. There Is 
little overlap In aovarage; each is 
a perfect companion volume to the 
other. 

FOR EITHER EDITION AT YOUR DEALER - By 
mail, $3.25 postpaid. Add tax in Cal. Foreign, 
$3.50. 

$2.50 

SURPLUS RADIO CONVERSION 

MANUAL IN TWO VOLUMES 

This set of reference data has become stand- 
ard for the most commonly used items of sur- 
plus electronic equipment. All conversions 
have been proven by testing on several 
units; each yields a useful item of equip- 
ment. For list of items covered, write us. 

FOR EITHER VOLUME AT YOUR DEALER - On 
mail orders from us, $2.60 postpaid 

$3.50 

ANTENNA MANUAL 
The most practical, comprehensive book on 
antennas. 300 pages of down -to -earth help 
on antenna, feed line, radiation and propa- 
gation for all frequencies up to 1000 Mc. 
including FM and TV. Plain language; no 
need to brush up on math. A necessity for 
everyone interested in transmission or 
reception. 

AT YOUR DEALER - On mail orders from us, 

$3.60 postpaid. Add tax in Cal. Foreign. $375 

"RADIO - TELEVISION 
Questions and Answers" 
A separate book for each element of 
the stud -guide questions pertaining 
to the v classes of commercial 
U.S.A. radio 

s 
operator licenses. You 

need buy only those elements re- 
quired for the license you want 

NOW READY! 
- 

Element 2: Basic Theory and Practice 
Element 3: Radiotelephony 

. Element 4: Advanced Radiotelephony 

(', AT YOUR DEALER-On S 
ti 

orders 
postpaid for one, or 

from eo 5 EACH two r more. 
NOW AVAILABLE: 

Element 1: BASIC LAW, temporary mimeographed edi- 
tion. (Printed edition awaits pending revision of ques- 
tions by F.C.C.) 40c per copy at your dealer; 45c from 
us postpaid. 

r.70' 

I C"^C 

e 

RADIO AMATEUR NEWCOMER 
Ideal for those just getting started (or inter - 
estedlin 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 neededto 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. 

$3.00 

WORLD'S RADIO TUBES 
(Radio Tube Vade Mecum) 

The only book of its kind in the world. 1 t languages 
with more than 15,000 tubes listed. The most cum- 
pinto set of tube data in existence. Many carefully 
prepared charts. Tube characteristic data of U.S., 

British, French, Czech, German, Swiss, Australian, 
Italian, Russian, Japanese, Scandinavian and al! 
other available types . all in one book! 

AT YOUR DEALER - On mail orders from us, 

$3.20 postpaid. Add tax in Cal. Foreign, $3,35 

OTHER U. S. A. ELECTRONIC BOOKS: You may order 
from us any Such currently advertised book at standard 
prices; we maintain extensive stocks for prompt shipment. 
"SURPLUS" DIAGRAMS: We can furnish schematics of 
many surplus electronic items not included in our Conver- 
sion Manuals. Send stamp for list. 

1302 KENWOOD ROAD, SANTA BARBARA, CALIFORNIA 
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"THE RADIO AMATEUR'S HAND- 
BOOK" by the ARRL Staff. Pub- 
lished by The American Radio Relay 
League, West Hartford, Conn. 605 
pages. Price $2.00. (27th Edition- 
1950.) 

As indicative of the coming of 
Spring as the first crocus, the new 
edition of the "Handbook" has ar- 
rived on the amateur horizon. 

Long the bible of the ham frater- 
nity, this newest volume enhances its 
already formidable reputation by the 
presentation of new and up- to -the- 
minute information on all phases of 
ham equipment and operation. 

The twenty -five chapters into which 
the book is divided cover the entire 
field of ham communications from 
the basic fundamentals to the lat- 
est techniques in single -sideband 
telephony. 

Since few persons in the field need 
any introduction to the "Handbook" 
suffice it to say that this edition is 
the "best ever." 

* A A 

e"RADIO TECHNOLOGY" by Ernest 
J. Vogt. Published by Pitman Pub- 
lishing Corporation, New York. 542 
pages. Price $6.00. 

The publishers of this book have 
dubbed it a "one volume reference 
library" and they are not far wrong. 

Covering telegraphy, telephony, 
television, transcription, and facsimile 
in addition to radio, this text packs an 
amazing amount of basic information 
into its 500 plus pages. 

Designed as an interim handbook 
which fills the gap between elemen- 
tary radio texts and books at an en- 
gineering level, the author has 
managed to present his subject mat- 
ter without resorting to complicated 
mathematical formulas. What little 
math is required in the text is fully 
explained in a chapter devoted to 
radio mathematics. The first chapter 
covers basic electrical concepts while 
additional chapters are devoted to the 
direct current theory, basic a.c. 

theory, motors and generators, in-. 
ductance, capacitance, advanced a.c. 
theory, the vacuum tube, the v.t. os- 
cillator, receiving circuit principles, 
transmitting circuit principles, an- 
tennas, sound conversion, radio aids 
to navigation, measurements in radio, 
studio and control equipment, and 
television and facsimile. 

Seven tables in the appendix deal 
with schematic radio symbols, man- 
tissas of common logarithms, trigo- 
nometric functions, db. vs. voltage 
and power, frequency tolerances, loss 
constants for attenuation pads, and 
the international "Q" signal code. 

The work is written by and for the 
practical radio man with the result 
that all of the material is presented 
in usable and convenient form. Prac- 
tical radio technicians, those study- 
ing or holding operators' licenses, and 
practical radio engineers will all find 
this book valuable in their work. 

* * * 

"RADIO OPERATING QUESTIONS 
AND ANSWERS" by J. L. Hornung. 
Published by McGraw -Hill Book Com- 
pany, New York. 574 pages. Price 
$5.00. (Tenth Edition.) 

This well -known study text, making 
its appearance for the tenth time, has 
been completely revised to provide 
concise information on radio com- 
munication- theory, apparatus, cir- 
cuits, laws and regulations, FM, tele- 
vision, aircraft radio, radar and 
loran, grouped into the seven ele- 
ments which go to make up the FCC 
commercial radio operator licensing 
examinations. 

The new FCC element, Element 7, 
which became effective on January 3, 
1950 is covered by 266 questions deal- 
ing with rules and regulations, radio 
theory operations, and special air 
navigation problems. 

In addition, this new volume in- 
cludes 46 special problems covering 
the more complex questions given in 
the FCC Guide. 

Specifically the book provides 1753 
answers to the examination elements. 
In addition much of the data will 
prove valuable to those in all branches 
of electricity, radio broadcasting, and 
marine radio operation. 30 

Members of the Federation of Radio Servicemen's Association group around Robert 
H. Bishop, vice -president in charge of sales, who accepted the Federation's award 
on behalf of Sylvania Electric Products Inc. The company was awarded the plaque 
for outstanding promotion and advertising efforts in stimulating public confidence. 
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McGEE SCOOP! 16 " BLACK FACE PICTURE TUBE $2495 
SARKES-TARZAIN 

13- CHANNEL T.V. FRONT END 

WITH TUBES 

$795 AND 

DIAGRAM 

This popular Sarkes -Tarzaln television front 
end is widely used to -day. The 13 channel 
rotary switch type with individually tuned 
coils. Price includes a schematic diagram 
and 3 tubes, 6C4 ose, 6BH6 RF and 6A(15 
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 inter - carrier or separate sound IF circuits. Built -in fine frequency control. Ship. 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..514.95 
Sarkes -Tarzain Type 3 -Same as Type 2 only has input IF coil built -on. Tapped for 
sound IF channel. Net $9.95 
Sarkes -Tarzain Type 3 tuner and 205 -XX coil kit both for 516.95 

TELEVISION VIDEO COIL KIT $7.95 * BUY SARKES -TARZAIN FRONT 
END and COIL KIT for $14.95 

20 MATCHED COILS 
FOR SEPARATE PICTURE & SOUND 

20 matched TV coils¡ itdeo and sound IF. McGee 
Scoop price $7.95. Television video coil kit, for 
TV sets up to 16 ", using separate Sound and pic- 
ture circuits. Consists 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. It you are going to use the RCA circuit, you can use this set of coils. 
Coil kit has 1.180 oh, 1.250 uh, 2 -120 uh. 2 -93 uh peaking coils. 4 picture IF coils for 25.75 c, 1 cathode trap. 2 sound IF's 21.25 me, 1 discriminator, 1 conver- tor and filament chokes. Stock No. 20s, -xX, shipping weight 3 lbs. McGee's sale 

order $7.95. These coils match the Sarkes -Tarzain TV front end listed above. Why not der bath the tuner and the coils? 

10 -INCH TELEVISION CABINET $5.95 
Buy this 10" streamlined mahogany television cabinet at less 
than the manufacturer's cost. Originally intended for use in the 
Farnsworth factory. Top quality and good looking. Size 13 x 
19 x 17" high. Shipping weight 33 lbs. Stock No. RY -10. 
Net price $5.95. 
Buy both the RY -10 cabinet and partially wired GVZ -60 television 
chassis. Plenty of usable resistors and condensers. Chassis is 
made for cabinet. Both cabinet and chassis for $7.95. 
1948 Supreme TV manual has GVZ -60 diagram and many others 
53.00 extra. 

16JP4 BLACK FACE $24.95 
16JP4 NEUTRAL FACE $22.95 

12LP4 BLACK FACE $18.95 
12LP4 NEUTRAL FACE $16.95 

*Every Tube Guaranteed fo You for 90 
days * Limited Quanfify * Besf Value in America 
Factory changes in tube specifications make this picture tube sale possible. Quality Of 
these tubes is number one. All are guaranteed by us for 90 days. You must be satiS. 
fled. The 16,1E4 equivalent, 

a 
direct replacement fora any 16" picture tube, is available 

with new style black face. Specify "Black Face" when ordering. Shipping weight 
25 lbs. Net price 524.95. 
16.1114 equivalent Is also furnished with a neutral or standard face, at $22.95. Spec- 
ify "Neutral Face" when ordering. 
12LP4 equivalent is furnished with neutral face at the scoop price of $16.95. Ship- 
ping weight 19 lbs. 
12LP4 equivalent with black face. Specify "Black Face" when ordering. Net price 
$18.95. Shipping weight 19 lbs. 
All above tubes are not seconds and pass RMA standards. Guaranteed for 90 days by 
us. Name of famous maker has been withheld and does not appear on the tubes for 
obvious reasons. 

A. 

B. 

C. 

Power transformer suitable for RCA D. 
630 circuit 760 volts CT at 300 MA. 
5 volts 3 amps., 5 volts 3 amps. and 
6.3 volts 8 amps. Jefferson built. E. Shipping weight 12 lbs. Stock No. 
MB -4F, Net price $5.95 
Deflection Yoke 201D1 for 12 or 10 
inch picture tube. Net price $2.95 ea. 
Focus Coil 202D1, 

or 
247 ohms DC re- sistance, for 10 12" picture tube. 

Scoop price 51.95 each 

Top quality control circuit parts for TV re- 
placement and construction. 201R1 Width 
control 44c each. 201R3 Linearity control 
44c each. 208T8 Syncrolok 99c each. 

TELEVISION 
ALIGNMENT KIT $3.95 
9 latest television align- 
ment tools packed in a 
leatherette case. No serv- 
iceman can be without 
these. Stock No. 6165. 
McGee's price $3.95. 

MOLDED PLASTIC 
CAPACITORS * LATEST 1950 PRODUCTION * 

Scoop prices on 85 degree molded plastic 
tubular condensers. All 600 volt rated. 
Order 100 and take 10% off. Fully guar- 
anteed. Best value we know of today. 
Specify XX quality, when ordering. .001. 
.002, .005 10e each. .OS 11c each. .02 

12e each. .05 14e each. .1 16e each. 
Plastic condensers for buffers, .005 or .01 
19e each. 

1950 PRODUCTION 
600 VOLT TUBULARS 

Manufactured this year by it big supplier 
of condensers to set manufacturers. 600 
voit rated. Paper tubes, wax dipped. 
Specify type PP, moisture proof. Order 100 
and take 10% off. 001, 002, .005, .01, 
.02 6c each. .05 7c each. .1 8e each. 
1600 volt ax dipped for buffers .005, 
.008, .01 12c each. 

SCOOP PRICES ON ELECTROLYTICS 

A'r 

MN -8. 8 mfd 450 volt 29c 
MN -16. 16 mfd 450 volt 390 
MN -20. 20 mfd 150 volt 29e 
MN -40. 40 mfd 160 volt 390 
MN -220. 20.20 mfd 150v 395 
MN -53. 50.30 mfd 150v 490 
Save on these. One Year guarantee. All 
single condensers are in sealed metal tubes with paper insulating sleeves. Dual banks 
in cardboard tubes with long flexible leads. 
Not surplus, but the best. All 1950 pro- 
duction. You must be satisfied. 

F. 

Vertical deflection output transformer 
204T2 for 10, 12 or 16" picture tube. 
Net price .. ... ..51.95 each 

oscillator scillator transformer 208T2, 
for 10, 12 or 16" picture tube. Net 
price . .. 

o output .$1.50 each 
Horizontal scanning trans- 
former (flyback) supplies H.V. to pic 
tore tube. Has rect. filament wind- 
ing for 10 or 12" picture tube. Also, 
feeds horizontal scanning coil of de- 
flection yoke. Net price.. ...$3.49 

6-110V. POWER 
SUPPLY KIT 

$14.95 
New utility power sup- 
ply kit, works o 

n 
either 

a 6 volt storage battery 
or 110 volts AC. Furnishes Power for 
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, 
514.95. 6 -110 volt 60 cycle vibrator 
only $1.98. 8 -110 power transformer, 
$5.95. 

10 -INCH PICTURE TUBE $7.95 
Super -duper 10 inch television picture tube 
sale. 10BP4 equivalent. These tubes 
came from factory that rejected them be- 
cause of slight screen defects. We offer 
them to you at low prices. Low enough 
to use them for building or testing pur- 
poses. Shipping weight 12 lbs. Each 
tube guaranteed 90 days. Stock No. 
X- 10BP4. Net price $7.95 each. 

Regular $25.00 Television Magnifier 
SALE PRICE 

$795 
Stock No. HA -22 

FOR 7 -10 -12 INCH TUBES 
Stock No. HA -22 12 x 17 in. television 
and oil -filled. Magnifies yourclpresnt 

plastic 
10 -, or 12 -inch television picture up to 
four times. We offer you these new fac- 
tory, 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 is $25.00 
value, but McGee offers them to you for 
only W7.95. Shipped by express on1v. 
Ship. wt. 22 lbs. 

Walsco filters for TV sets at scoop prices. 
121/2" filter $1.69, 3 for 54.49. 16" fil- 
ter 52.69, 3 for $7.49. 10" Polaroid, 
only a few, $2.95 each. 

Television all band conical 
antenna, as Pictured with 8 
foot mast and mounting hard- 
ware. You furnish your own 
300 ohm lead. Stock No. 
RT -44LL. Net price $6.75. 
Conical elements only, same 
as above antenna, but less 
mast. Stock No. SK -22. Net 
price 

0c per pair. Order one each 
of the above for a stacked 
conical TV antenna. Stock No. R13-T1 bit Ear or V antenna for the top of 
TV set. Has heavy weighted base. 
quality. Net price. $2.29. 

Rab - 
our 
est 

15 -INCH 
NATIONALLY 

FAMOUS 
T.V. CHASSIS 

COMPLETE 

$14995 
COMPLETE WITH 
PICTURE TUBE 
FULL DESCRIP- 
TION ON RE- 

QUEST 
A complete television receiver chassis made 
by a manufacturer whose some you will 
recognize. Not a kit, but a 15" TV set 
with all tubes, 8" 

s 
peaker and 15DP4 pic- 

ture tube. Has 19 tubes, plus three recti- 
fiers. Supplied with wood frame for wall 
or cabinet mounting. Size 191e x 23" 
wide and 211/4" deep. Price was $259.00. 
Now at McGee for $149.95. Stock No. 

20E. Shipping weight 80 lbs. 
We will furnish the above 520E ',television 
chassis with a black face 16" picture tube 
instead of the 15" tube for $10.00 extra. 

REGENCY T.V. 
BOOSTER $17.61 

Regency Model DB- 
213 all channel Tele- 
vision Booster. Tuned 
grid, tuned plate with 
6J6 triodes. T w o boosters can be 
hooked in series with- 
out circuit instability. 
Size 51/4x31/ x4 
Shipping wt. 43 lbs. 

Anchor $22.05 
Anchor Model ARC -101 -50 Television Boost- 

. Cescarch organizations accept this as a 
number one booster. Tuned platere, tuned 
4". 

Shipping wt Size 
c6a lbs. Net $22.05. 

5 x circuit Al I 
Anchor new 1950 model 2 stage television 
booster Model ARC -101 -100. Single knob 
control. A completely engineered and man- 
ufactured article. Anchor has made this 
new 2 stage booster to increase TV signals 
5 times. Anchor Model ARC -101 -100. Net 
Price $26.43. 

RED HOT VALUES IN COMPLETE RADIO KITS 
6 TUBE AC SUPERHET KIT 

BROADCAST AND SHORTWAVE 
MATCHED PARTS $1195 

A complete kit of parts, tubes and ready punched chassis 
to build a fine 6 tube, 2 band AC power transformer 
type radio Chassis. (No cabinet.) We furnish all pleces 
as well a printed diagram d photograph. Chassis 

size 14x71/ a7 ". Receives standard broadcast and 6 to 18 
MC shortwave. 3 gang tuning condenser used on both bands. 
00 mil power transformer and OM output tube. The chassis, 
dial mechanism, gang and coils used in this kit were ntanu- 
f ctured for use in a high quality Detrola radio. The heavy 
plate glass dial has etched-in numerals. This is a complete 

2 band AC chassis kit, with tubes. The output transformer is furnished but the speaker 
is not. Use any standard PM speaker. 
Stock No. 6 -ACX6. Net price 511.95. 8" Heavy duty PM speaker, $2.95 extra. 
10" Heavy duty PM speaker, $3.95 extra. 12" Heavy duty PM speaker, 4.95 extra. 

F.P. ALUMINUM CAN 
ELECTROLYTICS- 

TWIST TAB TYPE - 
YEAR GUARANTEE 

NAME BRANDS 
Size 

40X40 mfd. 150V. 1 "x2" 29e 50X30 mfd. 150V. 1"x3" 39 15X10 mfd. 350V. 20X25V. 39c 
50X30 mfd. 150V. 100X1011. 49c 

8 mfd. 450V. 1 "x2" 29c 
16 mfd. 450V. 1 "52" 34c 

15X15 mfd. 450V. 1 "x3" 49e 
30 mfd. 450V. 1 "x3" 39c 

IOXJOXIO mfd. 450V. 59c 

2 -BAND DETROLA -SCOOP 
COILS, GANG, DIAL, PAN $3.95 

MODEL 6 -ACX6 
2 BAND CHASSIS KIT 

CAROB 
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, 61/2x3 1/4 x41/2 
Weight 31/2 lbs. 2 -gang superhet circuit. 
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. 

Genuine Detrola Chassis pan with 6 octal 
sockets. Heavy glass slide rule dial, 3 
Gang Tuning condenser. All RF and IF 
coils and band switch for standard broad- 
cast and foreign short wave. Buy these 
parts for less than the coil value alone. 
Only ematerialall pic pictured and 

chassis 
listed 

properly. 
offered with diagram. It is not a complete kit. You supply your own tubes, speaker, resistors, condensers, etc. Stock No. DET -2. 
Shipping weight 9 lbs. Net 53.95. 

NEW 
1950 MODEL 

5 -TUBE 
SUPERHET 

RADIO 
KIT 

MODEL $995 
NS -5 .7 
McGee's new 1950 Model 5 tube AC -DC 
superheterodyne radio kit. Has loop an- 
tenna and 2 gang condenser, With lighted 
slide rule dial and attractive plastic cabs. 
net. Receives broadcast, 550 to 1650 
kc. Full size dynamic speaker, matched 
456 I.F.'s, automatic volume control. 
This is complete radio kit. Everything 
furnished, including diagram, photos and 
tubes: I2BE6, 12BA6, 12AT8, SOBS 
and 35W4. Shipping weight 7 lbs. Stock 
No. NS -5. Net price, 59.95. 

BUILD YOUR OWN MINIATURE RADIO STATION 
KIT MODEL DE -6X $6.95 

Kit Model DE -6X. With this simple kit you can build your own 
radio station in miniature. Has 4 tubes. Broadcast on frequency 
from 800 to 1500 KC, from either a crystal microphone or phono- 
graph record. (This transmitter will transmit about 170 feet, with 

the short antenna lead furnished.) One control fades from mike to record. Price includes 
parts, diagram, instructions, photo and tubes. Everyone will enjoy your miniature broad. 
cast station. Kit Model DE -6X. Shipping weight 4 lbs. Net price, 56.95. 
Model DE -6XWT, miniature transmitter, wired and tested. Net price, $8.95. 
Crystal mike and desk stand, pictured with transmitter, $4.95 extra. 
Dynamic mike, small palm -of -your -band type, 55.95 extra. 
Stock No. T -001 small aluminum cased crystal mike, response 40 to 9000 CPS. About 
the size of an overcoat button. Furnished less cable. Just solder on connections for 
concealed use, $3.95 extra. 

McGEE RADIO COMPANY 
Prices F.O.B. K.C. sens 25% Deposit with TELEPHONE VICTOR 9045. WRITE FOR FLYER 
Order, Balance sent C.O.D. With Parcel 

1422 GRAND AVE., KANSAS CITY, MISSOURI 
Post Orders, Include Postage 
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YOUR DOLLAR BUYS "BIGGER AND BETTER SPEAKERS" AT McGEE 
MODEL P15 -8 

15 INCH "COAXIAL" P.M. SPEAKER 
NEW 1950 MODEL 

e REGULAR $62.50 LIST 

"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 519.95 price. They are c omparable to any $62.50 list 
speaker the 22kot. The 15" woofer will reproduce down to 20 

- cycles. It has a 22 oz. Alnico V magnet and molded cone con 11/z" 
voice roil. The high frequency cycles. is malty built íc, with 

reproducers 
cone that 

will is hms. up to in 
network 

corkj The put impedance of both reproducers. com- 
bined, up 

like 
is 8 ohms. Matching et work s concealed under the pot cover. Just hook this 

St like o. other 5-8.8 
Sale price, 

$and hear the difference. Shipping wt. 14 lbs. 
Stock No. P15 -8. Sale price, 819.95; 2 for $38.00 

MODEL CU -13X 

'12 INCH "COAXIAL" P.M. SPEAKER 
$995 New Aluminum Voice Coil Model 

Wide Range, 40 to 17,500 CPS. 
Reg. $32.50 List at McGee for 

McGee announces its new 1950 Model 12" coaxial PM speaker. A 
regular $32.50 list speaker, but mass production enables a new low 
price of $9.95. Made especially for McGee by a famous speaker 
manufacturer, to our own specifications. It's a new 1950 model. 

The sale of 10.000 coaxial speakers assures you that this speaker is a smart choice. The 
speaker co, isle of a 12" Alnico V PM with coaxially suspended 3" hard cone tweeter. 
The 12" portion has a 6.8 oz. Alnico V manet with 1" voice coil and heavy one piece 
ribbed cone. This responds to the lower register of the audio spectrum. The tweeter 
has its own separate 2.15 oz. Alnico V magnet. A high pass filter is concealed under 
the pot cover. This prevents low frequency from reaching the tweeter. The 3" tweeter 
has a very stiff cone and responds only to the upper register of the audio spectrum. 
With all this the speaker is still just as simple to connect as any ordinary PM. Only two 
wires to connect. Input impedance is 8 ohms. Designed especially for the critical music 
listener with a keen ear for the higher audio register. Response is from 40 to 17,000 
cps. 18 watts. This speaker is ideal for the home music system. Generally used in only 
$400 to x$800 radio installations. The high piano, cymbal and violin notes will repro- 
duce clearly with our new 12" coaxial speaker. Model CU -13X. Shipping weight 8 lbs. 
Net price, a $9.95; 2 for $19.00 

MODEL 15 -LS 

'15 INCH 40 WATT P.M. SPEAKER 
A Super Heavy Duty Deluxe P.M. 
r.5 Alnico 

15" 
V 

cone 595 A regular 21 list molded cone et, w 
!. 

molded 
speaker. d11/2 oz. 

ohm 
V 

Truly 
with 

molded cane and 11pea 8 ohm voice coil. Truly s 
with 

heavy duty speaker that ill take 
Ki35 ng 

watts 
PM. Response 

up to a 50 20 peak. The King Juke 

weight 
R14lbse down to 20 cue and up to 12,000 Cps. Shipping 

Model 14 lbs. Model 15-e8. Net 
PM. 

price, 
15" 

2 fm. 
voice 

.oil 
Model 15 -KR, standard juke box ng 1g" 'tfi 8 ohm voice coil and 
12 oz. Alnico V magnet. Shipping weight 10 lbs. 
Net price, $9.95; 2 for $19.00 

MODEL A -50 

12 INCH 40 WATT P.M. SPEAKER 
FOR RUGGED 

suP. per heA. avy 
USE $1395 Model 

magnet 
12" 40 watt super heavy duty 

treated 
voice 

magnan speaker. Has 1 1d c 
cone. 

ohm tye 
voice sail and one piece molded cone. Heavy half 
V 

magnet. 
hired pot, with bolt cons ed 21 oz. Alnico 

Frame is of heavy 
This 

truc ake with 
the 

ben pot ssible aloe Fin- 
ished in silver-grey enamel. Tea speaker or is the best possible aially 
today. ended. 

for public 
three ess ordinary speaker. yecialle 

audio ed for ll address systems and high quality home 
fors systems. Will handle 35 watts tta with ease and 50 watts peak 

by our large 
lengths chase, we are ableot offer it to you0for only 

lbs. But. y.. $33.95 

MODEL 1202 -X 
12 INCH WIDE RANGE P.M. SPEAKER 

RESPONSE 35 TO 12,500 CRS. 
Why pay more? McGee's new 1950 model 1202 -X 
Music Lovers' Reproducer. A full heavy duty 141/4 
oz. Alnico magnet PM speaker. Full 11/4 ", 8 ohm 
voice coil. One piece molded curveliniar cone forms 
a trumpet for the high note distribution. An ideal speaker for high 
fidelity music system and P.A. work. The rugged construction of this 
speaker enables handling of low notes down to 35 cps; organ lows, 
etc. Highs up to 12,500 cps. Made for us by a famous speaker 
builder, to our own specifications: Lustre -grey finish, metal pot 
cover. Shipping weight 7 lbs. 
Stove No. 1202 -X. Net price, 59.95; 2 for $19.00 

$995 

McGEE'S DOUBLE X LINE OF TRUMPETS & DRIVERS 
IO WATT 
PAGING 

SPEAKER 

$1195 
McGee's XX 

-,,- quality - pa9- 
i n g speaker 

Is made by a big name mfg`. Out- 
door or indoor, all-weather paging 
speaker. A 10 watt, 15 ohm Al- 
nico V driver, attached to a spun 
metal exponential horn, w i t h 
swivel bracket. Stock No. 10.XXP. 
This is a complete speaker driver 
and horn attached. Full 1 year 
guarantee. Bell diameter is 7 ". 
Shipping weight 4 lbs. McGee's 
scoop price, $11.95. Why pay 
more? 

25 WATT DRIVER, 
$12.50 

31/2 Foot Horn, $13.50 
Both for $23.95 

XX -100, a I 1 weather 
31/4' reflex trumpet. 

and castings d 
spinnings. Exponental 
curve for best low freq. 
efficiency 19" bell diam. 
Hammertone finish, ad- 
justable angle mounting 
bracket. Can be used 
with all standard driver 

units. (13 /sx18 thread.) Sh. wt. 15 lbs. Stock No. 
XX -100. As pictured. McGee's net price, $13.50. 
R31 -30. A new model driver, designed to fit all 
standard trumpets and especially for use with the 
XX -100 described above. Power rated 25 to 50 
watts peak. An Alnico V job that is ompletely 
weather and water proof. 1 year guarantee. Im. ' 

pedanee 15 ohms. Standard thread 1e /sx18. Sh. wt. 
6 lbs. McGee's XX quality second to none. Why pay 
more? Stock No. RM -30. McGee's prices $12.50. 
Note: To have a complete exponental speaker, or- 
der a RM -30 driver unit and XX -100 trumpet. Stock 
No. XX100 -RM30. Both for $23.95. 

WHY PAY $20.00 OR $30.00 FOR AN OUTPUT TRANSFORMER? 
McGEE'SSUPER 40 -WATT CAPEHART 

High Fidelity High Fidelity 
OUTP 
TRANSU. 

T $695 
20- 20,000 

CPS. 
Best Value In 

U.S.A. 
Model A -403 High fidelity output transform- 
er. Why pay $20 or $30 for an output, 
when our A-403 is available at $6.95? Im- 
pedance, 6600 ohms plate to plate. (for 
PP 6L6 or 6V6), 10% feedback winding, 
4 -8 -15 -250 and 500 ohm secondary. Housed 
in a potted case. Net weight 6 lbs. Rec- 
ommended for all amplifiers up to 34 watts. 
Size 31/8241 /423 ". Suggested diagram furn- 
ished. Shipping weight 8 lbs. Net Price 
A -403 $6.95. 

Output Worth 
$20.00 

$795 
Specially built for Capehart, this 40 watt 
inter-wound wide range output, for 6L6 
Push-pull (5000 ohms plate to plate), 10% 
feedback winding, 4 and 8 ohm voice coil 
taps. Response 30 to 15,000 CPS. Down 
about 6DB at 20,00 CPS. Size 31/4 x 4 X 
43/s ". Net weight 6 lbs. Shipping weight 
8 lbs. One of the best outputs we have 
ever seen. Stock No. SX -55, Net $7.95. 
Stock No. SX -44, same as above only 25 
watt capacity and one voice coil tap at 8 
ohms. Net price $4.95. 

4XX 5XX 46XX 6XX 57XX 7XX 8XX 69XX 

Best Prices in America- ALUMINUM VOICE COIL SPEAKERS 
McGee's Double X (XX) replacement speaker line is unconditionally guaranteed. All in 
individual cartons. Manufactured this year, by a renowned speaker builder, to our or- 
der. Newest Aluminum voice coil, Alnico V magnets, standard RMA 3.2 ohm voice 
coil. Why pay more? These speakers are second to none. We want your speaker busi- 
ness. We carry 50,000 speakers in stock, for you to pick from. Buy from McGee and 
save. 

Double X Aluminum Voice Coil, Alnico V Magnet, RMA 3.2 ohm V.C. 

S4XX 
N O. 

square . 1 Oz. Mag. $1.09 ea., 10 for $10.00 
5XX 5" round 1 Oz. Mag. 1.09 ea., 10 for 10.00 
6XX 6" pincushion . 1 47 Oz. Mag. 1.69 ea., 10 for 14.95 
6XX2 6" pincushion 2 15 Oz. Mag. 1.95 ea., 10 for 17.95 

46XX 4x6" 1 Oz. Mag. 1.49 ea., 10 for 13.95 
57XX 5x7" oval 1 47 Oz. Mag. 1.95 ea., 10 for 17.95 

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 
Universal placement output transformers for any push -pull or single plate 
2500 to 13,000 ohms from 2 to 16 ohms 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 S watt universal output , 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 
JJ- 4 Single n e al output. Any plate to 3.2 ohm voice coil. 4 watt, 
small size. 49c ach. 10 for $4.50 

MODEL ZZ -30 -30 -WATT 
Commercial Qualify Amp Kit $ßg95 

"Build an Amp Like You Would Buy" 
A complete kit of parts to build a factory quality 30 watt pub- 
lic address amplifier. Servicemen, you can wire this am- 
plifier and have a commercial looking unit. Pan and cover 
are Cady punched and ey splatter finished. Size 51/x1_ ". 

- Inputs for two mikes and one. phono. Base boost tone control. 
4 -8 -16 -250 and 500 ohm shielded output. With tubes: 2- 
12AX7, 65147, 2 -6L6 and 5U4. Full size power transformer. 

All small parts furnished, nothing else to buy. Printed diagram furnished. Shipping 
weight 25 lbs. Stock No. ZZ -30. Net price 1 9 
Why not order a mike? See our specials below. 

34 WATT WIDE RANGE AMP KIT $29.95 
RESPONSE 20 TO 20,000 C.P.S. 
TWIN ELECTRONIC TONE CONTROLS 

It's the newest thing in audio amplifiers. McGee's wide 
range, 34 watt amifier kit with inputs for crystal or dy- 
namic mikes and any crystal phone cartridge, as well as 
the new G.E. variable reluctance cartridge. Output trans- 
former is wax impregnated, weighs 6 lbs. Voice coil taps s 
4-8-15-250 and 500 ohms. Push -pull 6L6 output tubes. 
Separate electronic base and treble boost. Inverse feed 
back. Input tube filament is DC heated to reduce hum 
level to nil. Frequency response from 20 to 20,000 cps. 
Easy to follow diagram and photos for easy assembly of this kit. Ready punched chassis. 
Every part furnished, including tubes: 2 -6L6, 5V4, 3- 12AX7. Shipping weight 25 lbs. 
Stock No. XX -34, net ..... .... $29.95 
XX -34 WT (wired and tested) $10.00 extra. Buy a mike: see our listing below. 

NEW 15 WATT UTILITY AMP KIT 
INPUT FOR VARIABLE REL. PICKUP 
MIKE INPUT TONE CONTROL 

FADER CONTROL 
COMPLETE KIT $12.95 

Kit Model TM -15, push -pull wide -range 15 watt amplifier 
kit. Ideal for a high quality record player, as a P. A. system 
or recording amplifier. Matched component parts, ready 
punched chassis. One control fades from phono to mike. In- 

put compensation for G.E. variable reluctance, pickup, fully shielded. Output matches S 
0h01 lce coil. 100 mil power transformer. Complete with tubes, photos and diagram. 
2-6 Ve, 2-12AX7 and rectifier. Variable tone control Model TM -15. Weight 10 lbs. 
Net $12.95 
AA -49 crystal utility mike and desk stand 54.95 extra.* 

WEBSTER RACINE 16 -A20 $42.95 
Webster Electric 20 watt )PP 6L6) super 
quality amplifier, 2 mike inputs, phono in- 
put, universal output taps. Plus or minus 
1 DB from 50 to 10,000 CPS. Made to re- 
tail for 5187.00. MCGee'S scoop price 

542.95. Pri a includes all tubes- Factory 

weight 33 lbs. No. 16A20. 
left. Shipping 

Webster Electric Model DS12 -50HN, split 
type portable speaker case with 2 12" 
Jensen A -12 PM speakers, 50 feet of speak- 
er wire and plugs to fit 16A20 amplifier. 
Regular list $156.00. McGee's close out 
price $44.95. Shipping weight 49 lbs. 
Webster Electric S -4626 12" super heavy 
duty PM, Jensen A -12 speaker only, no 
case. Shipping weight 19 lbs. While Our limited stock lasts, $13.95 each. 

MODEL CN -1232 
12 INCH 25 WATT 

P.M. $5.95 
Another McGee red hot 
special, 12" 32 oz. Alnico 

+.t 3 ring magnet PM. 8 
ohm voice coil speaker. 
Made by Consolidated. A 
regular $17.00 list. Ship- 
ping weight S lbs. Model 

each, 2 
price $5.95 4 $2 00. 

Magnavox 8" 20 m. Alnico #3 magnet 
speaker. A top quality speaker. McGee's 
scoop price $2.95 each, 10 for $27.50. 

DYNAMIC MIKE $995 
Our leader dynamic mike Model 
D -4. Our leader high impedance 
dynamic mike. Shipped with 12 

each 
cable. 

Qualispecial hrome FI Floor 
Stand, $4.95. 

B 

A. Crystal mike. New recording ye. Small size, for all of our amplifiers. 
Stock No. CS -50. Net price.....54.95 

Same as "A." only new dynamic type. 
Stock No. CS -51D. Net price...55.95 

B. Crystal mike and desk stand. Latest 
production. Stock No. AA -49 Net 
price $4.95 

C. New bidden mike, crystal unit, only 
11/4" in diameter. High fidelity re- 
sponse, 60 to 8,000 cps. No cable fur - 

shed. For concealed use or experi- 
mentors. Stock No. T -001. 
Net price $3.95 

SALE 

PLASTIC FRONT BAFFLES AND 

SPEAKERS 
Stock SE -8X 8 inch heavy duty 

voice 
6.8 0e. 

Alnico V PM with 1" 8 ohm coil. 
(as illustrated) $2.95 each, 10 for $27.50. 
Stock No. 8 -RCM 8 inch tri- color, plastic 
front wail baffle. Very popular with music 
box operators. Sale price $1.95 each, 10 
for $17.50. 
Stock 
ti c frront0wall baffle. Conventional oslanting 

type. 
On 

item 
sale 

used 
at McGee for 

the 

each. 
Very special scoop deal, 12" Alnico 'V PM 
speaker, 10 watt capacity to go with above 
baffle. Stock No, AM -124, Net $3.95 each. 

only $6.90. e bThis is a terrific bargain.) 
to 

McGEE RADIO COMPANY 
Prises F.O.B. K.C. Send 25% Deposit with TELEPHONE VICTOR 9045. WRITE FOR FLYER 
orner, Balance sent c.o.D. with Parcel 1422 GRAND AVE.. KANSAS CITY. MISSOURI 

Post Ortler , Include Postas 
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MOTOROLA SALE $44.95 
BRAND NEW 8 -TUBE AUTO RADIO 

MODEL 708 -T6 PUSH PULL AUDIO 
UNIVERSAL REMOTE CONTROL $1.95 EXTRA 
World famous 8 tube Motorola auto set. Merchan- 
dised by Tucker, but branded Motorola. A real 
distance getter with high fidelity audio. Tone con- 
trol and push buttons. Fits most cars and trucks. 
Compact size, 9I/sx51 /4x65 /e... Everything furnished 
including 6" PM speaker, cables, hardware, etc. 

.. You furnish any push button custom control or buy 
+_l our 2A1 universal underdash control at $1.95 ex- 

-' tra. Shipping weight 17 lbs. List price over 
$80.00. Motorola 7118-T6 complete, less remote control, Net $44.95. 2A1 

tote control $1.95 extra. (Will supply 7" or 6x9" or 8" PM speaker in 
list of 6" 

for 
extra. $1.95 

extra.) Note: Pick a custom control from our limited ce 

Regular $6.95, 3 section top cowl or fender mounting antenna may be or- dered with your Motorola set or purchased extra for $2.95. Stock No. 
DCF -3. Weight 2 lbs. 

10 ASSORTED MOTOROLA REMOTE CONTROL HEADS $14.95 
10 assorted genuine Motorola remote control heads with knobs, pilot light, 
etc. 5 of each type, manual t d automatic. Automatic heads: 42 Hudson, 46 -47 Packard, 40 Hudson, 46-47 Hudson, 42 -46 Cadillac, 42 Oldsmobile, 41 Nash, 41 Packard, 40 Pontiac, 40 Lincoln Zephyr, 40 Nash, 42 -46 Lincoln Zephyr. Manual Heads: 42 Cadillac. 42 Hudson, 46 -47 Hudson, 40 Nash, 42 Oldsmobile, 46 Packard, 42.46 Lincoln, 40 LaSalle, 42 -46 Cadillac, 40 Hudson, 41 Lincoln Zephyr. $1.95 each; 10 for $14.95. 

DC-F3 

ANT 

$2.95 

6- TUBE -3 BAND RADIO 
ANOTHER 

McGEE SCOOP 

ONLY $1595 

LIGHTED SLIDE RULE DIAL 
BEAUTIFUL PLASTIC CABINET 

FULL 2 -GANG SUPERHET 
Another red hot McGee special. We made a 
lucky purchase of 250 6 tube 3 band ac de 
3 band radios. Attractive ivory plastic cabi- 
net with lighted slide rule dial. Receives 
standard broadcast, foreign short wave and 
police. A full 6 tube 2 gang superhet with 
AVC. Made by a well known radio factory. 
Stock No. FR -63. Ship. weight 10 lbs. Sale 
price, $15.95. two for $30.00. 

1950 MODEL 
PORTABLE 

TAPE 
RECORDER 

$9950 
Our brand new 
1950 model port- 
able tape record- 
er. Response, 60 

to 8,000 CPS. With this you make and play- back top quality tape recordings. Tape speed, 71 /a feet per second. New mechan- ism records 1 hour on 1200 ft. reel of tape. Fast rewind. Record 30 minutes, turn spool over and record se and 30 min- utes on 1200 ft. reel. Has an AC trans- former type amplifier with 6" speaker. Inputs for mike and radio. External speak- er Jack. Price Includes 30 minute reel of tape and mike. Hinged lid Is removable. Case is attractive leatherette covered. Size 10x13x14 ". Shipping weight 29 lbs. Stock No. PLT -3. Net price $99.50. Ex- tra is of recording tape. Latest type recording tape, plastic with red oxide coat- ing. 5" reel $2.10 each- 7" reel $3.30 each. 
Latest type Kraft base, red oxide coating. 5" reel $1.35 each. 7" reel $2.10 each. 

RECORD 
PLAYER $995 
KIT 

Complete record 
player kit, for 78 
RPM records- All parts, tubes and diagram for building a 

70L7 type amplifier. 
ready It walnut base (speaker ut- ut on top)- Ballenttne phono motor and 

Astatic pickup with permanent needle- Ship- ping weight 10 lbs. Model No. MD -78. Net 
Three-speed 9 ed model No. D -3378, same as 
above only has 3 speed motor and Webster 
flip -over pickup and twin needles. Net 
price $14.95. ' 

RADIO AND 
RECORD 
PLAYER 
$14.95 

For your children's 
room. Buy t h i s 
superhet radio and 
record player. Here 
Is what you get: A 
full 5 tube super - 
het broadcast chassis all wired and tested, 
Walnut cabinet, 78 RPM phono motor and 
crystal pickup. All you do, when you re - 

e your set is drill mounting holes in 
cabinet. We are offering you this radio - 
phonograph at the price of an Ordinary 
record player. Shipping weight 15 lbs. 
Stock No. JA -70. Net price $14.95. 
Stock No. AUT -JO. Same radio chassis and 
cabinet as above, but furnished with a 78 
RPM automatic record changer. Shipping 
weight 25 lbs. Net price $24.95. 

ARMCHAIR 
CABINETS FOR 

S -56 
HALLICRAFTERS 

OR WITH BLANK 
PANEL $29.95 

Armchair radio - phono 
combination cabinet, 
ready -cut to house the 
S -56 Hallicrafters. 24" high x 27 x 

lOs /e 
rd than compartment. 

lid rec- 
ord changer c partment. 

lid 
a 12" speaker and space for e 

changer up to 14" square. Changer 
board is blank, you cut to fit your changer. 
Dial knob and mounting holes cut for S -56 Hallicrafters. Cabinet is of top quality and has furniture type finish. Shipping 

ma- 
hogany 

40 lbs. Available in walnut, 
or blond. m 

Walnut cut for S -56. Net $29.95 
Mahogany cut for S -56. Net 29.95 
Blond cut for 5 -56. Net 34.95 
Any of the above may also be had with 
blank radio panel. (Specify blank radio 
panel when ordering.) You can cut blank 
armchair cabinet to hold 7B -22 chassis. 

(BOES MODEL 
103 REG. $7.11 
SIGNAL TRACER PROBE. WHILE 
OUR STOCK LASTS 

Boas signal tracer probe, with instructions.. 
Made to sell to you for $7.77. 
sale price only $2.95. You get this: a 
heavy hakelite probe containing a 6FSGT 
tube. (The cad of the probe is secured by three screws and may be taken apart eas - ily) A 5 foot lead with 3 circuit 
plugs d receptacle and Mueller peewee 
clip. You can connect this probe to any 
AC amplifier and have a signa] tracer. 
Shpg. Wt. I Ill. Net. $2.95; 2 for $4.95. 

3 -SPEED 
AUTOMATIC 

PLAYER KIT 

3995 
Walnut cabinet. 

3 
speed record 
player kit- At- 
tractive cabinet 
with hinged lid. Two tube amplifier kit of parts elud- ing diagram, tubes a d Alnico V PM 

changer that tintermxese records of the same 
speed. 331/4. 78 and 45 RPM hangr 

w Model VM -406, with tin needles. A com- 
plete easy to able kit with instructions. Shipping weight 20 lbs. Stock No. LL -374. 
Net price $39.95. 
Model LB -23 same above only with 
78 RPM changer, $24.95. 
We have a fete walnut cord player cabi- nets only, to offer by themselves, for the builders. Changer area is 121/ x 16 x 5i/a", cut for 5" speaker. Stock No. BJC -1, weight 10 lbs. Net price $6.95. 

PHONO NEEDLES 
DUOTONE 99 Sapphires, 59c ea.; 10/54.95 
DUOTONE Ruby with Record Brush....99e 
DUOTONE NYLON, very popular....$1.25 
DF..CCA -CHEEP BRASS NEEDLES .50 for 19e 

10 STATION 
MASTER $19.95 

SUBS, $3.95 EACH 
Super heavy duty10 
dstation tercom master, 
esigned for continuous 

transformer 
pow 

with 
AC 

80 rectifier, OVO output 
and 6SJ7 driver. 5" 

imagnet. 2.15 oz. 
Aspeaker co V 
In a walnut cabinet 14" long. 61/a" deep and 
71/a" high. Designed to 
install as a 3 wire sys- tem. 10 push button sta- tion selectro on front, with all ll tation call switch. Talk -listen switch has silent position. Made to sell for a much higher price. McGee made a fortunate purchase and passes the bargain on to you. Shipping weight 12 lbs. Stock No. 2520. Net 

for 9 use 
each. 

ith the above 
with 

master, $ 
call 3.95 each, s 10tfor $35.00. 

McGEE HAS INTERCOMS 
AT TERRIFIC PRICES 

Sale McGRADE 
$14.95 

IMCGrade Inter- 
¡ com. Master and 
Sub - station. ¡sub 

mall 
matching walnut 
plastic cabinets, 

51/ x7x31 /z inches. Sloping front 
for desk or wall installations. 
Furnished with 50 feet of inter - 
connecting wire Sub -station may 
be used d p to 1000 feet from mas- 
ter station. These units are new 
and factory cartoned. Complete 
with tubes. Made to retail at 
$29.95. A lucky purchase enables 
us to offer these to you for only 
$14.95. Include postage for 8 lbs. 
Stock No. MB -35. 

Buy Your S -56 with a $62.50 List, 15'1 Coaxial Speaker for $71.95 

S -56 HALLICRAFTERS 
11 -TUBE FM -AM CUSTOM do 

CHASSIS. A $110.00 VALUE 
AT McGEE FOR ONLY . . . 

. WIDE RANGE . AUTOMATIC FREQUENCY 
CONTROL ON F.M. 

Receives 88 to 108 MC F.M. and Broadcast 550 to 
1650 K.C. 

Fine for Custom Installation 
Model S -56 Hallicrafters, 11 tube AM -FM radio re- 
ceiver chassis for broadcast and FM 88 to 108 me. 
Automatic frequency control on FM, holds the re- 
ceiver in perfect tune. Phono connection on rear 
Of chassis. Full range tone control with bass boost. 

Push -pull 6K6 tubes in audio system. Fre- 
quency response essentially flat, from 50 
to 14,000 CPS. Wide vision accurately 
calibrated slide rule dial, with pre- selec- 
tion on broadcast 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 $800 class. 
The regular dealers' net on this chassis is 
$110.00. However, a lucky purchase en- 

bles to offer these brand w, factory 
artoned S -56 Hallicrafters chassis, complete 

with tubes and operating instructions. at 
ly $59.95 less speaker. Chassis size 

123/4x10x70/4 ". Weight 25 lbs. Brand new 
factory cartoned. Buy your S -56 with 
wide range PM speaker. 

S -56 chassis with our $62.50 list 15" 
coaxial (P15 -8) PM speaker, on sale 
for $77.95. 
S -56 chassis with our $32.50 list 12" 
coaxial (CU -13X) PM speaker, both for 
$69.50. 
S -66 chassis with our new 12" curvi- 
linear cone (1202 -X) PM speaker, both 
for $67.95. 
VM -406 Tri- O- Matic, 3 speed changer 
$33.21. 
VM- 406GE, 3 speed changer with new 
GE RPX -050 V.R. cartridge $36.01. 

Pre -amplifier 
for S -56 

$3.95 
Dual purpose 

+i preamplifier 
for either S -56. Only 4 
wires to connect (instruc- 
tions furnished). With 

to 
this you can convert set 

operate either a G.E. variable re- 
luctance pick -up or a crystal or dy- 
namic mike, making your S -56 a home 
P.A. system. Preamp Model SS -69. 
Size 31/zx4x3 ". Shipping weight 2 
lbs. Net price, $3.95. 
Crystal mike and desk stand, $4.95 

s extra. 

NEW VERSATILE 
12 TUBE FM -AM CHASSIS 

$49.95 * BUILT IN PRE -AMPLIFIER FOR 
G.E. VARIABLE RELUCTANCE 
PICKUP * WIDE RANGE AUDIO * MAY BE USED WITH A CRYSTALL_ 
MIKE AS A HOME P.A. SYSTEM 7B -22 CHASSIS $49.95 

McGee's new 1950 model 12 tube FM /AM chassis. Latest design with phono inputs for all types of record players, crystal or G.E. variable reluctance. Receives standard broadcast 550 to 1700 KC and FM 88 to 108 MC, Wide range audio response (push - pull 7C5) and base boost tone control. Loop antenna for broadcast and 300 ohm line type antenna, may be stapled in cabinet. Attractive lighted slide rule dial. Chassis size, 131/x9" high and 9" deep. Shipping weight 20 lbs. Stock No. 7B -22. Made to ll at a much higher price. McGee's sale price is $49.95, less speaker (output matches 8 ohms). 78 -22 chassis with our 12" PM model 1202X, both for $57.95. 7B -22 chassis with our 12" coaxial PM, CU -13X, both $59.50. 7B -22 chassis with our 15" coaxial PM, P -158, both $67.95. Crystal mike, new style recording type, plugs in G.E. variable reluctance input of the 78 -22 chassis. Buy a mike for your chassis and have a home P.A. System. Model CS -50. Net $4.95. 

_._....,, .;" ;: tirM .......,.-....:... 
..... x."ï .ñ:t'.it-.ñé. ëiïtr...-.c;... 

SCOOP ON 
CARTRIDGES 

Astatic N1 -J Nylon 1 volt output cartridge 
with needle. Response to 8,000 cs. Net, $2.79. 

MLP -1 Astatic cart. with needle. Net, $1.19. Astatic L-72 or Webster equal. 3 volt out- put. Net. $1.79. 
Astatic L -70 Webster equal, 1 volt out- put. Net, $1.79. 
Flip -over cartridge with twin needles. Net, $2.98. 

G.E. RPX010 
V.R. CART. $2.95 

C.E. RPXO10, with per- , ent 
n 

edle. $2.95 
each; 10 for $24.95. 
Kit of parts to build 

12.5.7 type preamplifier, $2.49 extra. 
A lucky purchase by us enables this ter- 
rific General Electric cartridge value. 
GE- RPX -040. new removable needle, 3 mill 
cartridge. Net, $5.85. 
GE- RPX -041, new removable needle, 1 mill 

microgroove cartridge. Net. $5.85. 
GE- RPX -050, new all in one variable re- 
luctance cartridge, triple play, as currently 
advertised. Net, $8.20. 
Kit of parts, including 12AX7 to build a 
VR preamp. Power for same to be picked 

u from your radio or amp. $2.49 extra. 
Webster crystal pickup arm with 3 volt 
cartridge. Light weight stamped type. 
Stock No. W -1. Net, $1.49. 
Webster crystal pickup arm with 3 volt 
cartridge. New ttracive die cast arm. 
Stock No. W -2. Net. $2.29. 
Astatic atic crystal pickup arm with 1 volt 
cartridge and permanent needle. Stock 
No. A-TP. Net, $1.95. 
New crystal pickup for all records. Flip - 
over c rtr hr-e with both 1 and 3 mill 

need es. Stork No. CX2 -2. Net, $4.95. 

MODEL FH -30T 
High Frequency Speaker 
"McGee's Own Tweeter" 

VM -406 TrI -O -Matit 
3 -Speed Changer 

$33.21 
The new VM model 
406 Tri- O -Matic au- 

tomatically plays all rec- 
ords, all sizes a n d all 

speeds n n the market. Protective fea- 
tures: 

now 
are lowered, not dropped, 

no wobbling down the spindle, no lip or rapno 
the 

of the tiny micro- 
grooves n type records being dam- 
aged. Plays 12 10 ". 33t/3 or 78 RPM, 
10 12 ", 3.1/4 or 78 RPM, any 10 or 12" 
records of the same type intermixed, 12 7" 
331/4 RPM and 12 7" 45 RPM records. Au- 
tomatically shuts 

o l 1313 /16 x 121/4 ". 71/4" high 
overall. Equipped with flipover crystal car- 
tridge and needles. Stock No. VM -406, 
Shipping weight 12 lbs. Net price $33.21. 
New 1950 Model VM -408 with All -in -one 
General Electric Variable Reluctance Car- 
tridge and Twin Needles. Model 4060E, 
Specify VM406 -GE. Add $2.85 to above 
cost. 

Our Leader 
Changer Scoop 
$10.95, 2 for 
$20.90 
Our leader, automatic changer scoop. Base size 13 x 13 ". Plays 10 12" or 12 10" 78 RPM records automatically- Has Astetle 
L -70 cartridge. Priced co plete with a 
metal base, which can be used in slide away compartment r a table 

in 
base, or changer can be lifted off base to fit your needs. Stock No. AD -12. Shipping weight 

17 lbs. Scoop price $10.95 each; 2 for $20.90. 

RES. CAP. IND. CROSSOVER NETWORK $9.95 
McGee's own double X (XX) quality, high fidelity, high 
frequency speaker. Dispersion angles, 100 degrees hor- 
izontal and 50 degrees vertical. Large size two cell 
trumpet. Wide super rated driver for u with all 
audio systems up to 30 watts. Response from 900 cycles to above 15.000 CPS 
for the critical music listeners, who want the best. Order our Model F11-30T, 
regular $30.00 list. McGee's sale price $14.95. Connecting instructions fur- 
nished. F Ha30Te 

used 
in c nju dice with $14.95. 

ny woofer speaker. Shipping weight 
et 4 

Crossover Network, 1000 CPS. Capacity inductance type with attenuator. Stock 
No. SS -V3. Regular $22.50 list. McGee sale price $9.95. For your low fre- 
quency or woofer speaker we suggest our 15" 15 -LS at $15.95 or our 12" A -50 
at $13.95. 
Full line of speakers listed on other pages of this ad. 

any Crossover Network Tweeter and ny of our 12 or 15" PMs go together to match any 8 
feeding 

16 ohm radio or amp. The network divides and into highs 
and lows, g each speaker frequencies they best respond to. 

McGEE RADIO COMPANY 
Price, F.O.B. K.C. Send 25% Deposit with TELEPHONE VICTOR 9045. WRITE FOR FLYER Order, Balance Sent C.O.D. With Parcel 

Post Order,, Include Postage 1422 GRAND AVE., KANSAS CITY, MISSOURI 
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You Don't Need a 

SLIDE RULE to Show 

s 
SENCO 

PRICES 

are EXTRA LOW 
BRAND NEW 
IMMEDIATE 
DELIVERY TUBES 

INDIVIDUALLY 
CARTONED 
GUARANTEED 

SPECIAL QUANTITY DISCOUNT OFFER. Order 2" or More 
Asserted Tubes ;std 0040015c from the Price of Each Tube. 
15c each 4ac each 5Oe each 

(cone.) 
50e each 

(cont.) 
2134 
1626 
1844 
E114$ 
19e each 

185 
1I.4 
185 
1S4 
1S5 

2AA5 
2B7 
25.45 
387 
6AL5 
68.16 
BAUB 
6C6 

6F5 
6G6 
6J7 
6K5 
6K6 
6K7 
6P.4 
63F5 
69 
6S57 R7 
6SR7 
6V5 
7A4 
7E5 
7K7 
7K7 

AT8 
12ÁU7 
1213A6 
12E1E6 
12F5 
12SF7 
12SJ7 

12SN7 
12SR7 
1223 
1487 
2528 
31 
3227 
34 
35W4 

3ÁZ3 
41 
43 
46 
50B5 
53 
56 
58 
80 
84 
11723 

50e each 

105 
1D7 
1D8 
lE7 

1F5 
104 
105 
106 
184 
188 
1J6 

3Q4 
3S4 
3V4 
5T4 
5W4 
5Y3 
5Y4 
523 
6A6 
6A6 
6A86 
6A8 
6A07 
6ÁD7 
OARS 
68R5 

6B7 
688 
6886 
8C5 
6D6 
6F6 

8SC7 
68.17 
6T7 
6V8 
7A5 
7A6 
7A7 
7C5 
7E7 

787 
707 
7V7 
12SA7 
12SF5 
12SG7 
12SK7 
123Q7 
14B6 
25A6 

3524 
42 
4525 
47 
49 
5005 
50l'6 

59 
7)A 
75 
81 

2051 V99 

59c each X99 
29e each 

0Z4 
105 
IHS 
ILA4 
1LA8 
1L 
LCS 
LCB 
ILDS 
1L 
Iri 
5U4 
5U4 
8A7 
6Aó5 
2A7 6ÁG5 

613F6 

6J8 
6j6 

6J8 

8R74 
S57 

7ÚS 
C7 
787 
787 
12AT7 
14Q7 
1407 
12 7 
22 
25Z5 
0LÁ 

70L7 
82 

69e each 

12Á6 
12F5 
36 
954 
955 
956 
957 
39e each 
IA3 
1U4 
IÚ5 
IV 
2A6 

2X2 
4A8 
6A84 
6ÁT6 
6BÁ8 
6BE6 
6C4 
686 
6J5 
684 
68A7 
6SR7 
6507 
6807 

Q(T 
607 
6X4 
6X5 
12A8 
12AÚ6 
1SAV6 
12AX7 
t2J5 
1277 
13K7 

12Q7 
12.487 
)9T8 
24A 
2526 
26 
27 
32 
35/51 
3585 

352/484 
57 
76 
77 
78 
85 
í'853 

2A3 
5V4 
6A3 
6AÁ7 
6EK5 

8887 
6R8 
35A5 
50A5 A5 

117zó 

69c each 

183 
6AC7 
68G6 
6L6 
1911GO 
85V 

1A5 
113411 
1CC 
IC7 

MINIMUM ORDER 52.50. Send 25 .c deposi for all C.O.D. 
shipments. Include sutficien postage. excess will be re- 
funded. Orders without postage will be shipped express 
collect. All prices F.O.B. Nee York City. 

CONDENSER RESISTOR 
COLOR CODE CHART 

RECEIVING TUBE 
INTERCHANGEABILITt 

CHART 

Senco's Latest Condenser -Resistor Color Code 
and Receiving Tube Interchangeability Charts 
are yours for the asking. This is Senco's way 
of thanking Old Customers and 1Yelcoming 
New Ones. 

NOTIONS TO OUT -FILL IN COUPON -MAIL TODAY! 

Name 

Address 

City Zone. State 
Radio Men Who Know 

SAVE AT SENCO 
SENCO RADIO, INC., Dept. U 

71 West Broadway, New York 17, New York 
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FIXED BIAS vs. SEIT BIAS 
Here are some of the advantages of using sf'lf 
Lias for audio amplifier power output stages. 

By CHARLES P. BOEGLI 
Cincinnati Research Company 

FROM time to time various pa- 
pers have appeared stressing 
the advantages of fixed bias 

over self bias for audio amplifier 
power output stages. Generally the 
writers utilize the data printed in 
tube handbooks to prove the superi- 
ority of the former. For example, in 
the case of push -pull 2A3's with 300 
volts on the plates, a fixed bias of 
-62 volts and a load resistance of 
3000 ohms (plate -to- plate) result in 
a power output of 15 watts at 2.5 
per -cent distortion. With the same 
plate voltage and a load resistance of 
5000 ohms the self bias produced by 
a 780 -ohm cathode resistor ( -62.5 
volts with zero signal) permits only 
10 watts output with 5 per -cent dis- 
tortion. 

Such a comparison is, however, un- 
fair; in the highest -fidelity amplifiers 
self bias is actually equal to fixed 
bias in performance and much better 
from the standpoint of convenience. 
That self -bias arrangements are 
more convenient than fixed bias, and 
consequently to be preferred if all 
other things are equal, is almost 
self -evident. Self bias eliminates the 
need for separate power supply sys- 
tems with their associated rectifiers 
and filter networks. Furthermore, 
since a greater d.c. grid impedance is 
permissible with self bias, there is no 
need for expensive transformer cou- 
pling or cumbersome cathode -fol- 
lower drive, which introduces two 
extra tubes that provide no gain. 

With the 2A3, for example, there 
are two reasons for the poor show- 
ing of self bias in the tube manuals. 
First is the fact that the tubes under 
the specified conditions are in class 
AB1 operation. Under these circum- 
stances the plate current increases 
considerably as the signal becomes 
greater, after the signal has exceeded 
a certain value. This is an advantage 
with fixed bias' but quite the opposite 
for self bias, because here if the bias 
is correct at zero signal, it will be ex- 
cessive when a large signal is applied 
to the grids. The cathode bias resistor 
thus acts in opposition to the input 
signal level, resulting in greater dis- 
tortion for a given output. 

The answer to this objection is that 
in the highest -fidelity amplifiers class 
AB, output stages simply are not 
used. The calculated freedom from 
even -harmonic distortion would ac- 
tually be obtained only if perfect 
coupling existed between the halves 
of the output transformer primary. 

This is, of course, never the case. 
There is no substitute for push -pull 
Class A output stages when perfect 
reproduction is demanded. Since with 
Class A the plate current varies only 
slightly (because of rectification ef- 
fects2) with the magnitude of the 
signal, the bias remains substantially 
at its predetermined value regardless 
of the method of supplying it. 

In designing a push -pull output 
stage it must be remembered that the 
term "plate voltage" on the plate 
characteristics chart actually refers 
to the voltage between plate and 
cathode. When fixed bias is used the 
"plate voltage" is the same as the 
"B" supply voltage (neglecting the 
small drop in the output transformer 
primary) but with self bias, the bias 
voltage appears between cathode and 
ground and the "B" supply voltage 
must equal the "plate voltage" plus 
the bias voltage. What this means is 
that instead of furnishing a negative 
fixed bias by means of rectifiers and 
filters, we merely add the amount of 
the bias to the plate supply voltage. 
We replace all the power supply corn- 
ponents of fixed bias with one or two 
little bias resistors. 

For example, if we want to use 
push -pull 300A's at 400 plate volts 
and -87 grid volts (plate current = 
60 ma. per tube) we can have a 400- 
volt "B +" supply and a -87 -volt 
bias supply, or a 487 -volt "B +" sup- 
ply and no bias supply. In either case 
we get the same power output and 
the same distortion- provided just 
one more precaution is taken with 
self bias. 

This precaution eliminates the last 
cause of self -bias trouble. If a com- 
mon cathode resistor is left unby- 
passed the second -harmonic voltages 
are fed back in phase to both grids 
and a secondary type of harmonic 
distortion appears in the output. Con- 
sequently, that resistor (or resistors) 
is bypassed -the bigger the bypass 
condenser the better. 

The power output from push -pull 
class A output stages is generally 
limited by the allowable plate dissi- 
pation of the tubes, which must not 
be exceeded with no signal on the 
grids. For this reason class A doesn't 
furnish the power that class AB, 
does. From 2A3's or 6B4G's only 10 
watts maximum is available with 250 
plate volts, and an increase in plate 
voltage much above 250 results in 
excessive plate dissipation. This 
merely means that if more power is 

it.tDIO .i TELEV"ISION MEWS 
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Wood preservation 
holds down telephone costs 

Poles are a substantial part of the plant 
that serves your telephone; making them 
last longer keeps down repairs and re- 
newals that are part of telephone costs. 
So Bell Laboratories have long been ac- 
tive in the attack on wood -destroying 
fungi, the worst enemies of telephone 
poles. 

Better, cleaner creosotes and other 
preservatives have been developed in 
co- operation with the wood -preserving in- 
dustry. Research is now being carried 
out on greensalt -a new, clean, odorless 

Muy, 1950 

preservative. Even the products of atomic 
energy research have been pressed into 
service- radioactive isotopes are used to 
measure penetration of fluids into wood. 

Treated poles last from three to five 
times as long as untreated poles. This 
has saved enough timber during the last 
quarter century to equal a forest of 
25,000,000 trees. More than that, wood 
preservation has enabled the use of 
cheaper, quickly growing timber instead 
of the scarcer varieties. 

This and other savings in pole -line 

costs, such as stronger wires which need 
fewer poles, are some of the reasons why 
America's high -quality telephone service 
can be given at so reasonable a cost. It 
is one of today's best bargains. 

BELL TELEPHONE 

LABORATORIES 

Exploring and Inventing, Devising and Perfecting, for Continued 
Improvements and Economies in Telephone Service. 
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? ? ?? R89 /ARN5 -A 
RECEIVER ? ? ?? 

HAVE YOU READ 
MAR /50 Radio Elec- 
tronics" about using this 
set as a FM RECEIV- 
ER???? You not only 
get t h e R89 /ARN5 -A 
Receiver but ALSO the 
companion BC733D Lo- 
calizer Receiver. C o m- 
plete with all tubes, Der - 
feet cond. Rothmans $9.95 
SCR -522 RECEIVER -TRANSMITTER: 100 -156 mcs. 
One of the hottest 2 -meter rigs. Complete with all 
tubes and push- button control box. Excellent 
cond. $24.95 
ACCESSORIES FOR 522 RECEIVER -TRANSMITTER 
PE -98 12 V. Power Supply. Used $12.95 
PE -94 24 V. Power Supply. Low price 2.95 
AN -104 -A Antenna. Brand new 1.95 
PN -12 110 V. 60 eye. power supply. Excel 37.50 
Set of 7 plugs. New 3.95 
S.O.S. BALLOONS. New Ea. $1.95 
12' BRASS ANTENNA. Shuts to 15 ". Used.... 2.75 
OIL CONDENSERS BATHTUB CONDENSERS 

10 mfd., 600V....99c .25 @44Ö V 39c 
2x8 mid., 600V ...890 .1 or 1 mfd. @ 400V 39c 
4 mfd., 600V 49c .001 @ 600V, paper. 

New 10 for $1.25 
2 mfd., 600V 29c 500V. mica, assorted. 
.02 @ 2,000V 79c New 20 for $1.00 

40 mfd. 350V. electrolytic, 
1 mfd., 3,600V ..$1.95 New 3 for $1.00 

TRANSFORMERS 115 V. 60 CY. PRI: 
2.5 V. @ 10 amp $4.00 
400 -0 -400 @ 200 ma. 5V. @ 3 amp. 6.3V. @ 5 amp 3.95 
Choke, 1 henry @ 800 ma 8.95 

CONICAL TV ANTENNA 
New $5.95 

274N ANTENNA RELAY BOX 
Contains RF meter plus 50 mmfd H.V. vacuum cond. 
and relay. New in carton $2.25 
SAME but less vacuum cond., used, good cond .99 
EE -8 FIELD TELEPHONE: Uses 2 flashlight batt. 
Has crank for ringing other phone. Ideal for use in 
field, mines, camp, house to lab. or garage, etc. Excel. 
operating condition. Each $ 6.75 
ORDER a PAIR for ONLY 12.95 
TUBES: 250 TL Tube $16.50 
See our ad P. 104 Radio News Feb /50 for more tube 
buys) 
ARC -5 TRANSMITTERS 4 -5.3 mcs. Used, 

COMPLETE excel. cond. 3.50 
2.1 -3 mcs. Excel. for ship 5.3 -7 mcs. Used, 
use. New $12.95 excel. cond. 3.50 
3 -4 mes. Used, ex- 7 -9.1 mcs. Used, 
cel, cond. 9.95 excel. cond. 9.95 

ARC -5 RECEIVERS 
3 -6 mcs., excel. cond $3.95 
6 -9.1 mcs., good cond 6.95 
190 -550 kes., excel. cond 9.95 

PP4 /APQ2 POWER SUPPLY: 
115V 400 cycle. This unit 
will make a beautiful supply 
for entire low power trans- 
mitter. Puts out Pos. 350. 
560, Neg. 960 volts DC. Con- 
tains 4 -5R4, GY tubes, plus 
wonderful filter s y s t e m . 

Change xformers to 60 cycle 
and you have a fine supply. 
Complete, excel. cond... $6.50 
R.F. CHOKE: 2.5 mh. 125 

ma. Ea. 15c 

METERS! HOT BUYS! METERS! 
2" G.E. or Westinghouse Rd. 2" Weston Rd. 
0 -1 ma. DC with 3 scales: 0 -25 ma. DC - .$2.79 
0 -140 ma. DC, 0 -140 VDC. 0 -1.5 amp 11F ... 3.49 
0 -500 ma. DC w/3 0 -2 amp RF . 2.99 
shunts $4.50 20 -0 -20 amp DC. 1.75 
0 -1 amp R.F 3.49 2" Westinghouse Rd. 
2" Hickok Rd. 0 -9 amp RF ... $2.50 
0 -1 ma. with 0 -10 scale $3.29 2" Simpson Rd. 
3" Westinghouse Rd. 0 -3 VDC $2.50 
0 -15 ma. DC movement with 3" De Jur Sq. 
0 -300 scale $3.49 0 -800 ma. DC . - $3.49 

2" Simpson Sq. 2" Westinghouse Rd. 

0 -50 ma. $2.9 
0 -15 ma DC $2.99 
0-100 ma DC 3.49 

2" Triplett Rd. 0 -300 ma DC 3.49 
0 -2 amp RF $2.99 0 -1 amp RF 2.99 
APQ -5 POWER SUPPLY: Electronically controlled 
power. Embraces 2 -5U4G, 4 -6Y6, 2- VR150, 1- 
6517, 1 -6X5. Operates from 115 V, 400 cycle. Re- 
placing xformer with 60 cycle. Makes ideal lab or test 
supply. Excellent cond Ea. $4.95 

APN -1 ALTIMETER TRANSCEIVER 
Operates approx. 420 MC. FM designed to give ac- 
curate height above ground. Unit can be revamped 
for the 420 mes. ham or foundation for citizens' band. 
Contains 2 -955, 2 -9001, 5- 125117, 2- 12517. A dy- 
namic vibrating capacitance for producing FM signal. 
(Makes excellent unit for Fill or TV sweep generators.) 
Many other useful parts. Excellent cond. With 
plugs $4.95 
APN -I DIAGRAM 1.00 
BC 375 TRANSMITTER: 150W. Phone or CW. 2 -211 
tubes in final. Complete with all tubes but less tuning 
unit $10.95 
TV IF STRIP: With peaking coils, new 7.95 
BC 191 TRANSMITTER: Same as BC 375 above but 
12V operation. Excel. cond $19.95 
TCS MARINE RECEIVER & TRANSMITTER: Com- 
plete with all tubes and dynamotor, less crystals. 35 
watts, 12V. operation. Excel. cond $169.50 
FISHER MARINE TRANSMITTER & RECEIVER: 
Complete with 12V. supply. 25 watts, less crystal. 
Excel. cond. $139.50 

DID U C R AD THIS MONTH IN CQ? 

COLUMBIA ELECTRONIC SALES 
522 South San Pedro Street 

LOS ANGELES 13, CALIFORNIA 

SHOOTS TROUBLE 

FASTER! 

PRICE 

$9.95 
at distributor 
or postpaid, 
direct. No 
C.O. D.'s, 
Please. 

Ohioans add 
3% State 
Sales Tax 

MAKES MORE 
MONEY FOR YOU 
ON JOB OR AT 

SERVICE BENCH! 

i nalefie 
MULTI -FREQUENCY GENERATOR 

In radio service work, time means money. Locate 
irouhie faster. handle a much greater volume of work 
with the SIGNALETTE. As a trouble shooting tool, 
SIGNALETTE has no equal. Merely plug in any 
110 V. AC -DC line, start at speaker end of circuit 
and trace back, stage by stage, listening in set's 
speaker. Generates RF, IF and AUDIO Frequencies. 
2500 cycles to 20 Megacycles. Also used for Checks 
on Sensitivity, Gain. Peaking, Shielding, Tube test- 
ing. Wt. 13 oz. Fits pocket or tool kit. Satisfac- 
tion, or money back! See at your distributor or 
order direct. 

ct1 parat 
DEPT. A. 1125 BANK STREET 

CINCINNATI 14, OHIO 
QUALIFIED JOBBERS WRITE, WIRE 

FOR DETAILS. 

Instrument 
Laboratory, Inc. 
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sMr0AfrffF,frR 
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. 

Wretekxt FREE 964tet 
D. W. ONAN & SONS INC. 

4807Royalston Avenue 
Minneapolis 5, Minnesota 

nan 
PRODUCTS 

required different tubes must be 
used, like the 275A (12 watts maxi- 
mum at 300 plate volts), the 252A 
(19 watts maximum at 500 plate 
volts) or the 300A (30 watts maxi- 
mum at 450 plate volts). Push -pull 
parallel arrangements can also be 
used for more power. 

In a high- fidelity amplifier with 
push -pull class A output it thus 
makes little difference, as far as rd.- 
suits are concerned, whether fixed or 
self bias is used. The only difference 
is in cost and convenience, where 
self bias excels. There is no reason 
for the disrepute that has been at- 
tached to self -bias circuits and they 
deserve every consideration in the 
design of fine audio amplifiers. 

REFERENCES 
' Terman, F. E.; "Radio Engineer's Hand- 

book", First Edition, McGraw -Hill Book 
Company, New York, 1943, Page 383. 

2 Smith, F. L:; "The Radiotron Designer's 
Handbook", Third Edition, The Wireless 
Press, Sydney, 1942, Page 285. 
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MUTING CIRCUITS 
By ROBERT HERTZBERG 

THE amazing ability of an unshielded 
receiver to pick up signals from ex- 

tremely distant stations was demon- 
strated very forcibly recently. While 
playing with the numerous adjust- 
ments of a 630TS type television receiv- 
er, just to see what happens (and believe 
me, plenty does!), it was found that the 
v.t.v.m. gave peculiar readings, some of 
them not related at all to the circuit 
functions. In twisting some of the 
alignment screws, it was discovered that 
the meter responded very nicely with 
the test signal generator turned off! 
After two hours of just plain exploring, 
mixed with a little swearing, I tuned 
the mysterious impulse through the 
sound section of the receiver and nearly 
fell over when a veddy British voice an- 
nounced a BBC program originating in 
London! 

The signal was killed by pulling out 
the oscillator tube, and then the cir- 
cuits beginning with the i.f. stages be- 
haved normally. Eventually, I lined the 
inside of the receiver cabinet with cop- 
per screening, grounded thoroughly. 
This eliminated not only unwanted 
voice and c.w. signals, but also TV sig- 
nals being picked up directly by the 
chassis. These latter signals previously 
had produced "leading" ghosts. 30 

"I can't see why that window TV an- 
tenna must be adjusted every night at 

this time!" 

RADIO & TELEVISION NEWS 
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Feature For Feature 

A7paPe/. Yo a c 4 n f, d e a f a 
RADZARTs ame 

HEAVY DUTY MOTOR...most 
powerful of ail TV rotators 

Streamlined Weather -Proof 
Housing, Keeps Out Water, 
Snow and Ice 

HEAVY DUTY Precision 
STEEL GEARS 

CONTROL BOX 

with the PERFECT 
PATTERN dial... 
fingertip control 
with instant indica- 
tion of Antenna Posi- 
tion shown on the 
illuminated two -tone 
face.. 

12 Heavy Duty Ball Bearings in 
Races 61/2" diameter Ball Bearing 

A vtrilab /e is the TR.r following 
. rotator and Control Unit 

withee/S, end of rotation light (Uses q 
Ifni( with 

Wire Cab /el $37.4 
it /R i21ed Compass Control Rotator Perfect Pattern" with 8 wire Coble 

d` °/ !User 

$44.9$ 
IT'S RIGHT WHEN IT'S RADIART 

You Can't Beat a RADIART 
ANTENNA 

on a TELE- ROTOR..It's 
TOp5! 

May, 1950 
ROTATORS 

THE BAB/ABTCORPORATIOH 
CLEVELAND 2, OHIO 

VIBRATORS . AUTO, AERIALS 
TV ANTENNAS 

asiuia 
SJ . 

l., 
tX4 

POWER SUPPLIES 

DI 
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Olson Radio Warehouse, Inc. 
73 E. Mill St. Akron 8, Ohio 

FREE -SEND FOR OUR LATEST RADIO 

AND TELEVISION BARGAIN CATALOG 

Stock limited. 

JENSEN 
PM SPEAKERS 

Genuine Jensen Concert 
Series Extended Range 
PM speakers for PA or 
radio use. Cone and coil 
assembly permanently 
aligned. Heavy Alnico 
V magnets. Order early. 

Stock No. Watts Diameter Shpg. Wt. 
S -121 9 8" 5 
S -12 12 12" 7 

Net 
$3.49 

6.95 

AT LAST! THE NEW OLSON HI -FI AMPLIFIER 
THE MOST MODERN DELUXE 12- 
WATT, WIDE -RANGE AMPLIFIER 

WITH INPUT FOR G.E. 
VARIABLE RELUCTANCE PICKUP 

LOOK AT THESE FEATURES Power Output 12 watts 

Truly the finest amplifier we have ever offered. You get all this for the one low price: Built -in pre -amp for GE variable reluctance cartridg Dual tone controls, High fi- delity, equalized circuits, Hu -free wide range response. Choice of output impedances and more. In true Olson style We have produced a 12 Watt high -fidelity amplifier of which we are proud. Engineered by one of the foremost sound experts in the country and built under strict Western Elec- tric license. This amplifier is guaranteed to satisfy the most particular music lover and the toughest buyer alike. This terrific amplifier is even more astonishing when you look at the low price. Only Olson's amazing genius for high quality mass production makes this value possible. Check the features of this amplifier now, and order today. 

Complete with tubes Peak Output -17 watts Frequency Response -± 2DB, 40 to 15,000 

1 
CPS Input- Switch provides choice of conventional crystal pickup or G.E. Variable Reluctance. Also any crystal, dynamic or ribbon mike. Also any radio tuner Controls -1 phono or Radio tuner; 1 Mike; 2 bass and 

1 treble tone controls Tubes- 2- 6SL7gt, 2- 6V6gt, 1 -5Y3gt Out- put Impedances -4 and 8 ohms Voltage -105 -125 Volts AC, 60 cy. 

RIM DRIVE 
PHONO MOTORS 

Famous Makes! Real bar- 
gains at these low prices. 
Self -starting; complete with 
turntable. All parts included. 
Shpg. wt. 4 lbs. 
M -52 78 rpm for $2.75 
116 -volts AC 
M -63 3 - speed, 
331/2, 45 and 78 $4.95 
rpm 

Stock 
No. 

X-161 
X-174 

PANEL LAMPS 
Westinghouse, 
GE, and Tung -Sol bayonet panel 
lamps. Brand' new fresh tock 
Packed 100 of 
type to t 

can't 
the box. 

Sorry, we 't 
split 

oxés at 
low price. 

Type 
No. 
47 
44 

Prise 
per 100 
$4.90 

Same as 
M -67 

ONLY 

$195 
Model 19 

Asiatic 
MICROPHONE 

with ON -OFF Switch! 
Universal high output 
crystal for public ad- 
dress, home recording 
a n d communications. 
Equipped with handle 
which plugs into desk 
base. 7 ft. shielded a- 
ble. Switch in handle. 
A beauty, too, for this 
price. Shpg. wt 3 lbs. 
M -66, special from 
OLSON, each ...$5.95 

above but less switch. 
$4.95 

MUSICAL 
INSTRUMENT 

MIKE 

Nationally - famous 
quality! Regularly sells 

for about twice our sale 
price. Easily attached. De- 

livers brilliant tone from 
string instruments. Equipped 

with 4' shielded cable. 
M -61 with Volume Con- $5. 
trot J 955 

STOCK 
No. 

RA -38 

95 

PHONO AMPLIFIER 

TuAS 

-22 
be Kit 1187 

for above 

Easily connected to 
any phono and speaker 

or just the thing 
for a portable. Uses 1 
each: 12SQ7, 50L6, 
35Z5 tubes. 2 con- 
trols: on /off/volume 
and tone. 7" x 31/4" 
x 2" chassis. Shpg. 
wt. 2 lbs. 
RA -19 

298 Less Tubes JO 

GE LONG -PLAY 
RECORD PLAYER 

A close -out worth much more. 
Attractive streamlined cabinet 
contains quiet 33l/a RPM motor, 
on -off switch and handsome pick- 

y with genuine GE variable re- 
luctance iphono cartridge and per- 
manent needle. Brand new fac- 
tory sealed cartons. Can be used 
on any set with pre -amp. Op- 
erates on 115 volts AC. Regu- 
lar price $19.95. Shpg. wt. 
5 lbs. 

ASTATIC 
PICKUP 

$159 
Stock No. M -65 
With L -26 cartridge. The 
cartridge alone is worth more 
than our price for arm and 
cartridge both. Stock up. 

Stock No. 
S-4 
S-5 
S-98 
S-7 
S-I14 
S-96 
S-86 
S-97 
S-111 

Speakers 

OLSON AKRAD 
PM SPEAKERS 

are the PM These that 
have made the Olson pAkradsbrand 
famous. Brand n clean, fresh 
stock. Not surplus. Every Speaker 
individually boxed and labeled. 
Alnico V magnets. Standard 3.2 
ohm voice coils on all speakers 

up to 10" size. 6 -8 ohm voice coil 
on 12" size. Every speaker guaranteed. 

Single Lots of 10 
Size each each 

4" $1.29 $1.19 
5" 1.29 1.19 

55/ 1.79 1.69 
6" 1.79 1.69 

6x9" 2.59 2.39 
7" 2.59 2.39 
8" 2.49 2.39 

10" 3.25 2.95 
12" 3.95 3.95 

may be assorted for 10 lot price. 

HOOK -UP WIRE KIT 
Haw can we give you so much high 
grade wire for so little? Olson 
bought all the wire in sight and is 
passing the bargain on to you. Kit 
contains 5 rolls, each 100 ft. -total 
500 ft. Various colors, push_ back, 
Plastic and rubber insulation; solid 
and stranded copper. Shpg. wt. 3 

AS -19 500 ft. $2.50 

.....:: 

y .: 
RCA RADIO 

ELECTRIFIER 
CONVERTS 
PORTABLES 

TO AC 

Converts RCA Model 25BK, 25ßT2, 
etc., portable battery sets for op- 
eration on 115V AC. Just plug in 
and set is electric. Can be adapted 
to other portables, too. Complete 
with tubes. Shpg. wt. 2 lb. 

1.0e Stock Na. RA -39 .7.7 
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G.E. VOLUME 
CONTROLS 
Finest available. 
Brand 
dividually boxed. 
Stock No. 
URC -025 
250,000 ohms. 
List $1.25. 
Special each 19e 
Stock No. 
URC -034 2 meg. 
List $1.25. 
Special each 19e 
O ff switches 
for above con- 
trols, snap on easily. 
USV -00 e Special ach 10e 

1000 RESISTOR KIT 

`C.''1 
ia 

COLOR CODE GUIDE INCLUDED OLSON'S 
SPECIAL 

PRICE 
A famous resistor manufacturer (you know who 
it is, too) called to tell us they had a terrific 
quantity of INSULATED resistors, all brand new 
clean fresh stock. We grabbed the whole works 
and Olson is passing the slashed price on to you. 
Every resistor is color coded and insulated. Guar- 
anteed by the manufacturer and Olson. Included 
are 1/4 and 1/2 watt values from 100 ohms to 10 
megohms in popular ranges. 
Packed in a handsome steel 4 drawer chest 
with 48 compartments. Size 81/4 x 71/2 x 101/2 ". Stock No. AS -29 
Here's your chance to get a full thousand Insulated Resistors at less 
than distributors cost. Your cost is only about 11/2c per resistor. 
Rekular price is 9c each or $90.00. Shpg. wt. 12 lbs. 
Limit: positively only ONE DEAL to a customer. None sold to Jobbers. 
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SUPERIOR ALL -PURPOSE 
TUBE TESTER 

Speedily, efficiently tests every type re- 
ceiving ube made in the past plus new 
types since TV and FM! 
SPECIFICATIONS: 
Tests all tubes including 4, 5, 6, 7, Octal, 
Lock-in, Peanut Bantam, Hearing -aid, Thy- 
ratron, Miniatures, Sub -Miniatures, Novels, 
etc. Will also test Pilot Lights. Tests by 
the well established emission method for 

tube quality, directly read on the scale of the meter. Tests 
for "shorts' and "leakages" up to 5 Megohms. Uses the new 
self- cleaning Lever Action. Switches for individual element test - 
in 
ing. 

B RMAeba 
all element are numbered according to pin-number 

the user can instantl ides- tify which element is under teste Tubs having tapped filaments 
and tubes with filaments terminating in more than one pin are truly tested with the Model TV -10 as any of the pins may be 
placed in the neutral position when necessary. The Model TV -10 
does not use any combination type sockets. Instead individual 
sockets are used for each type of tube. Thus it is impossible 
to damage a tube by inserting it in the wrong socket. 
Free -moving built -in roll chart provides complete data for all tubes. 
Newly designed Line Voltage Control compensates for variation 
of any line voltage between 105 volts and 130 volts. 
The Model TV -10 operates on 105 -130 Volt 60 cycles A.C. Comes to you housed in a beautiful hand -rubbed oak cabinet complete with portable cover. 
Model TV -10 $39.50 

KIT OF 50 
BY -PASS 

CONDENSERS 
Quality condensers at a bargain price. 
Contains all good makes. Voltages from 
200 to 1700. .0002 to .25 mfd. Have 
the right condenser when you need it. 
Stock No. AS -35. 
Olson's bargain price $1.59 

INTERCOM 
A real high quality inter- 
com ideal for homes, of- 
fices, nursery or ck 
room. Quickly installed 
without tools. Remote 
stations may be placed as 
far as 2000 ft. away. 
Master station uses 12SJ7, 
50L6 a n d 35Z5 tubes. 
Supplied with 50 ft. of 2 
conductor hookup I r e. 

Size 51/zx81/ax4 ". One or more substations 
may be used with the master station. 
Stock No. RA -40 Master station com- plete with tubes and 50 ft. cable....59.99 
Stock No. RA -41 Substation, each.... 3.99 

TV BOOSTER 
KIT 

Building your own TV -FM booster? Improve rep. lion in low -sigring al, low - terrain and f e" areas. 3 to 5 db gain in signal to noise ratio. All channel tuning. Complete 
With 6AK5 sube, pre - 

gned coils, components, insstruc- 

RiA -26 Complete 
5 lb. $9.95 

TV FOCUS COIL 
Same as RCA Part No. 202D1. 
Perfect far all RCA 630 -type 
or similar TV sets. Regular 
list price is $7.50. Shpg. wt. 
2 lbs. 
T -80 Only at $1.49 \ Olson's, ea. 77 

Adjustable Chimney 
Antenna Mount 

WORTH TWICE OUR PRICE! 
Strongly made of heavily 

O'plated steel. Makes it easy 
to attach any antenna mast 
from 3/4" to 11/2" diameter 
to any chimney. Comes com- plete with strapping and all 
hardware. U. S. Patent 2482575. The best. Shpg. 
wt. 5 lb. 
Stock No. X -207. $1.59 

.7 Special, each y7 

III 

OLSON HI -GAIN CONICAL BAY 
Amazing TV antenna outsells all oth- ers. Delivers high gain on all chan- nels. Eliminates ghosts and has excellent signal to noise ratio. Features include sili- 

cone -treated insulator, marine type durai ele- ments, and butt seamed tubing. Assembled in 
a few minutes. Shipped without mast which 
is available locally. 
AU-17 includes universal mounting clamp for attaching to any mast from a /4" to 11/4" die. 
Single, each $4.49. (.3..7 r1 
Special, price lots of 10, each .p t7 .7.7 

=/1 
I 

TV Deflec- 
tion Yoke 
Same as 
RCA 201 - 

.+ .SiP1> 131 f o r 12" O r 10" píc- 
t u r e tubes. 

Shpg. wt. 2 lb. 
Stock No. T -84 $2 515 
Each DLL 7 

TV FLYBACK 
TRANSFORMER 
Same s RCA 
2l1T3. S u p- 
plies high volt- 

', age to 12" or 
10" picture 

tube. Also has filament 
finding and feeds flznml 

scanning coil of deflection 
yoke. Shpg. wt. 3 lb. 
Stock No. T -82. $2. Each D I 79 7 

TV -FM ANTENNAS 
OLSON'S FINEST QUALITY 

Finest ever developed! Excep- 
tionally high gain o all channels, 
Most efficient for "fringe" areas. 
Low standing- wave ratio permits 
use with 72, .150 or 300 ohm 
lines. Special conical Section de- 
sign minimizes noise, reduces 
"ghosts " -results in sharp, clear 
picture. Easily assembled. Double 

bay with 10 ft. mast. Shpg. wt. 16 lbs. 
AU -61 $11.99 Sate antenna ith single bay and 5 ft. 
mast. Shpg. wt. 10 lb.. AU -60 $5.99 
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LOOK AT THESE FEATURES 

12 TUBE AM -FM CUSTOM CHASSIS 
NOT A KIT -READY TO PLAY 
With built -in pre -amplifier for GE Variable Re- 
luctance Phono Cartridge 
Never before a Value like this 

A two -band AM -FM chassis which is perfect for cus- 
tom installations or to replace obsolete chassis. This 
value is positively terrific. One of its wonderful fea- 
tures is the built -in pre- amplifier for operating a 
phono with the GE variable reluctance cartridge. Also 
has input for standard crystal cartridge as well. Push - 
pull audio output delivers 10 watts. 
Frequency range, 88 -108 MC on FM and 550 -1700 
KC on AM. Equipped with both AM loop and FM 
pickup dipole. No antenna needed even for distant 
stations. 12 tubes included as follows: 1 -6BA6, 
1 -7F8, 1 -7AH7, 1- 6S117, 1 -7A6, 2 -6ATO, 
1 -7F7, 2 -7C5, 1- 5Y3GT, 1 -7Q7. This set was 
designed for commercial installations in the $500 
class. Be the first to have one of these fine chassis. 
Operates on 105 -125 volts AC, 60 cycles, dimensions 
9" x 13" x 9 ". Shpg. wt. 25 lbs. In factory sealed E 

cartons. 
High fidelity AM -FM control 
reception Inverse feed back 
Inputs for GE or Built -in AM -FM 
crystal pickup antennas 
4 dual purpose give Full range bass -tre- 
16 tube performance ble tone control 
Automatic volume Drift compensated 

FM circuit 
Push -pull beam au- 
dio output 
Indirectly illuminated 
slide -rule dial 
Licensed under RCA 
patents 

Can be used with any PM speaker hut for best fidelity we 95 $9. recommend our 12" Co -axial speaker S -122 at 7 7.7 

$5595 
Stock No. RA -37 
Chassis complete 
with tubes, loop and 
FM dipole, 

Single, each $9.95 

XC -SO, Standard Cr s- 
ial Cr 

7 
ch$1.9, lot single, 

a h $1.59 10' 

Olson Akrad 
Crystal Cartridges 

3 -Volt Output 
The crystal phono 
cartridge you've been 
waiting for -and at a 

price which enables 
you to use them in 
your service work 

Olson Akrad cartridge 
is Interchangeable with any standard 

XC -51, 3- w e y car- cartridge since its 
triage with built -in mounting centers are 
2 mil needle for 1/c". Its high output. 
332, 45 and 78 RPM 3 volts and wide range Discs Ingle, each response of 0 -6000 
$2.59, lots et) Oa cps are obtained by 
of 10, each. .PL 0.7 advanced methods 

used in driving the 
crystal element. The cartridge is supplied with 
pin plug connectors for ease of connecting leads. 
Each cartridge is individually packed in a hand- 
some red, white, and blue shelf carton. Order 
some of each model today. 
Above Olson Akrad Cartridges may be assorted 

to get low 10 lot price. 

12" CO -AXIAL SPEAKER 
Stock No. 40 fo 17,000 CPS RESPONSE 

If anted a real high -fidelity co-axial 
speaker here i chance to get a brand an 
18 watt 1950 model. The 12" woofer section 
is driven by a heavy Alnico 5 6.8 oz, magnet 
and this part delivers the bass notes. The 3" 
tweeter which is built into the center of the 
speaker is driven by a 2.15 . Alnico 5 ag- 
net d delivers the treble notes. The high 
pass filter is built into the speaker nd the en- tire combination gives you tone you never dreamed possible. There are only two wires to connect to any radio or amplifier 

and the speaker is ready to play for you. Voice coil impedance is 8 ohms. This high quality speaker should not be confused 
with inferior makeshift units. Olson sells these speakers on iron clad money back guarantee if you are not 100% satisfied. 
Order today. Shpg. wt. 8 lb. 

S - 1 2 2 
Lots of 2, each 

5 

4- DRAWER STEEL 

CABINET GIVEN 

WITH OLSON'S 
GIGANTIC, NEW 

AKRAD KIT 
Stock $1495 
No. 
AS -20 

You get $45.20 list worth of "Akrad" Condens- 
ers plus the 4 drawer steel cabinet, size 81 /a" X 
71/2" x 301/2 ". Shpg. wt. 11 lbs. 

42 "AKRAD" ALSO 27 "AKRAD" 
BY -PASS ELECTROLYTIC 

CONDENSERS! CONDENSERS 
List 

List Qty. Cap. Volts ea. Total 
2 .001 600 $ .25 $ .50 Qty. Cap. Volts ea. Total 

2 .002 600 .25 .50 2 10 25 E .75 $1.50 

2 .005 600 .25 .50 2 25 25 .85 1.70 

5 .01 600 .30 1.50 5 20 150 .95 4.75 
5 .02 600 .30 1.50 5 40 150 1.10 5.50 

10 .05 600 .40 4.00 4 20-20 150 1.30 5.20 
10 .1 600 .45 4.50 

5 8 450 .95 4.75 
2 .005 1600 .55 1.10 
2 .008 1600 .55 1.10 69 Total List 

2 .01 1600 .60 1.20 Value 545.20 

MATCHED PAIR 
AM -FM CONDENSERS 
Beautifully built! 3 -gang. 
Build a tuner or AM -FM 
set. AM sections are 365 
MMFD; FM is 15 MMFD 
per section. Can be operated 
by push -buttons, too. Shaft 
a /s" dia. Condenser 3" a 
11/2" x 4 ". Shpg- wt. 3 lb 
X -201 Only at 69c Olson's, pair 

4 -PRONG VIBRATORS 
Universal 4 prong type, for 
the jority f sets. NOT 
SURPLUS. Brand new. Only 
Olson's terrific buying power 
can bring you these quiet ef- 
ficient vibrators. 100% guar- 
anteed or your money back. 
Stock No. VB -48 Non -Sync. 
replaces Mallory 859, 294, 
901M; Radiart 5300, 5301. 
Can se 11/2" x 2V /a ". Sin- 
gle each $1.49. 

$1 19 Each, lots of 10.... 
OFFSET 

VB -43 Delco type. Non-sync- 
Replaces Mallory 870; Radiart 
5335. Can size 11/2" x 21/2 

(j 
Each, lots 

each 
of 10.... ` -11. 

BUICK 5 PRONG 
V13-45 Synchronous. Replaces 
Mallory 716; Radiart 5426. 
Can sloe 1 15/16" x 31/2" 
Single, each $2.25. $195 Each, lots of 10.... .7 
Vibrators may be assorted to 
obtain the low 10 lot price. 

RADIO IN GIANT 
PEPSI -COLA 

BOTTLE 
A high -grade 

p 
tube 

superhet built into 
giant plastic Pepsi. 
C le Bottle. Stands 24" 
tall. Perfect in ery 
detail. Latest features 
include two double 
tuned IF stages, PM 
speaker, built -in anten- 
na, control, etc. Sttions are tuned by 
turning the bottle cap. 
Operates on 115 volts 
AC -DC. Worth twice our 
price. 
Stock No, $15.95 RA -32 

May, 1930 

MOLDED BY -PASS KIT 
Kit contains 34 Olson Akrad olded 
condensers which retail at $12.80. 
Will resist heat, cold, vibration, hu- 
midity, physical shock, and electrical 
overloads. Each kit is packed in dur- 
able 6 compartment case with snap 
lock cover. Also included at no charge 
Is a package of snappy tags to attach 
to radios hich you service. 
Each kit contains the following: 
Qnt. Cap. Volts Qnt. Cap. Volts 

2 .001 600 6 .05 600 
2 .002 600 4 .1 600 
2 .005 600 2 .005 1600 
6 .01 600 2 .008 1600 
6 .02 600 2 .01 1600 

Stock No. AS -34 $4.95 

'IIIIIIIIIIIIilun 'ImmuIIIIII 
I III 

THE HOUSE OF RADIO AND 

TELEVISION BARGAINS 
NATIONALLY AD- 
VERTISED RADIO 
TUBES IN HANDY 
OLSON KITS AT 
PRICES THAT SAVE 

YOU MONEY! 
Matched kits that contain popular tube types. All 
tubes are brand new, fresh and genuine GE. 
Konrad, Sylvania and RCA ... attractively packed 
in handy shelf boxes. Every tube 100% guaran- 
teed! 
"ALL AMERICAN" Kit of 5 tubes QZ 961/2 AS -11 each W 
Contains one each of following: 12SA7, 12SK7, 
12SQ7, 35Z5, 50L6. 
"LOCTAL" Kit of 5 tubes 

$2 961/2 AS -15 each 
Contains one each of following: 14A7, 14B6, 14Q7, 
50A5, 35Y4. 
"MINIATURE" Kit of 4 Tubes 
AS -23 each $2.741/2 
Contains one each of following: 12BA6, 12BE6, 
SOBS, 35W4. 

How to order: Order directly from this ad. For convenience use this order blank. 
Fill in columns below with quantity desired, stock number, description and price. 
You may send remittance with order (include enough for postage or parcel post 
shipment), or if you prefer SEND NO MONEY. Olson will ship C.O.D. and you may 
pay- mail or expressman for merchandise and postage. 

MONEY BACK GUARANTEE: When you order from Olson Please 
we guarantee that if you are not completely satisfied you Minimum 
may return merchandise for exchange or cash refund. Order $3.00 
MMMM MMMMMMMMMMMMMM AA M AA M MM MMMMMMMMM 

I 
QUANTITY NUMBER DESCRIPTION EACH TOTAL 

I 

I 

l 
I 

I 

I 

I - 

I 

I 

I 
TOTAL 

INAME 

' ADDRESS 

' CITY 

ADD: 
POSTAGE 

ZON E 
TOTAL 
AMOUNT ...._(STATE 

Cut Out 

and Mail to: 
OLSON RADIO WAREHOUSE, INC. 
73 E. MILL ST. AKRON 8, OHIO 
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$AVE $ ON $UN 

SURPLUS AND 

STANDARD SPECIALS! 

CRYSTALS Low Freq. 
R -241 A holder lh' pin spacing, for ham and genera' 
use, Xtal controlled Signal Generators, marked in 
army Mc harmonic frequencies- Directions for de 
riving fundamental frequencies enclosed. Listed be- 
low by fundamental frequency, fractions omitted. 
412 426 442 475 493 504 515 
413 427 443 477 494 506 516 
414 429 444 479 495 507 518 
415 431 445 481 496 508 519 
416 433 446 483 497 509 522 
418 434 447 484 498 511 523 
419 435 448 485 503 512 
420 436 462 487 
422 437 468 488 
423 438 472 490 490 each 
424 440 473 491 
425 441 474 492 10 for $4.50 

372 381 
374 383 
375 384 
376 386 
377 387 
379 388 
380 

each 

390 401 
391 402 
392 403 
393 404 
394 405 
395 408 
396 409 
397 411 
400 

each 

39¢ 79¢ 
450 531.944 I SPECIAL 200 kc 
452.777 533.333 Frequency 
461.111 536.111 Standard Xtals without holders 
464.815 537.500 98.356 kc 21 -32' x 23 -32' 
465.277 538.888 3- pr.holder 
526.388 
529.166 99 
530.555 each 

69c each 
$3.98 13 for $2.00 

HAM CRYSTALS 
FT -243 holders Va' Pin spacing, for ham and 
experimental use. Fractions omitted. 

4190 6140 6940 7973 3735 5825 6373 6703 7506 
5030 6150 6973 7975 5305 5840 6406 6740 7540 

5485 6173 7740 8243 5675 5850 6425 6806 7573 
6006 6206 7773 8273 5677 5873 6440 7305 7640 
6040 6208 7806 8306 5703 5875 6450 7343 7673 
6073 6773 7843 5705 5900 6473 7373 7706 
6075 6840 7873 5725 5906 6475 7406 7806 
6100 6873 7906 5743 5925 6506 7440 8173 
6106 6906 7925 5750 5940 6540 7473 8349 

each 5763 5973 6573 each 

490 55777753 5975 6606 
6273 6643 990 

10 for $4.50 5806 6340 6673 10 for $9.00 

SCR -522 
XTALS 

5910 6610 7580 
6370 7350 7810 
6450 7480 7930 
6470 
6407.9 each 
6522.9 2 1.9 6547.9 Ln 

BC-610 XTALS 
2 banana plugs 3/i spe. 
2045 2260 2415 3215 3570 
2105 2282 2435 3237 3580 
2125 2300 
2145 2305 
2155 2320 
2220 2360 
2258 2390 

2442 
2532 
2545 
2557 
3202 

3250 3945 
3322 3955 
3510 3995 
3520 each 
3550 1.29 

Payments must accompany order. Enclose 20c for 
postage and handling. Minimum order $2.00 pfu> 
postage. Crystals shipped packed in cloth bags Inas- 
much as they are shock mounted. All shipments 
guaranteed. 

Reduced for Clearance 
BENDIX TA -12 Trans - 
nitter, 100 watt. 4 sepa- 
rate ECO's with tubes, 
3- 807, 4- 12SK7. Com- 
plete instructions for con- 
verting to 10, 20. 40 and 
80 meters supplied. Like New I Used 
Only a few left a this low price. 29.95 19.95 

List Your 
Capacity DCWV Price Cost 
20x20 150 $1.55 $0.62 
20x20 150 

20 25 2.20 .88 

Replacement 

Filter 

Condensers 

Famous make, 
new, boxed, 
upright can, 
twist prong 
mounting, at 
60% off List in 
lots of 10. 

20x20 150 
200 25 2.65 1.06 

20x20x20 150 
20 25 2.85 1.14 

30x20 150 
20 25 2.20 .88 

40x20 150 
20 25 2.30 1.02 

40x30 150 
20 25 2.35 .94 

40x40 150 
20 25 2.40 .96 

In lots of 50 asst add itionaI 
10% di seou nt. 

TELEVISION CHASSIS instal atioon 
famous make -reduced for clearance -30 tubes 
plus 16" Cathode Ray Tube. Improved RCA 630 
circuit, voltage doubler completely wired, and 
aligne I using famous make good quality com- 
ponents, complete with all tubes, insulators and 
mounting brackets ford.6" tube. LESS CATHODE 
RAY TUBE $160.00 WITH 16AP4 METAL 
TUBE -$210.00 WITH 16AP4 AND TABLE 
MODEL HEAVY DUTY $265.00 MAHOGANY CABINET........ 
TERMS: All ordersF$30.0Ö orWashington eess, cash with 
order. Above $30.00, 25 per cent with order, balance 
C.O.D. Foreign orders cash with orders, plus ex 
change rate. 

KUN RADIO 
OF WASNIN6TONs !p, C. 

938 FSTREET. N. W. WASH. 4. 0. C. 
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Sweep Generator 
(Continued from page 50) 

designed to supply only d.c. and fila- 
ment power. The power transformer 
is of a rather conventional type except 
for the several taps on the secondary 
to supply various 60 cycle sine wave 
voltages to the sweeping reactor (L1). 
The d.c. is supplied to bias the reactor 
from the regular "B" supply through 
Rao. The a.c. is supplied through C. 
via the tap switch S.. Since R.0 is in 
series with the d.c. supply, it prevents 
the filter condensers from shorting the 
a.c. as supplied to the wide gap re- 
actor. There is considerable a.c. power 
dissipated in this resistor because the 
alternating voltage applied to the 
sweep unit appears across it. 

The blanking voltage previously 
mentioned is obtained from the high 
voltage secondary via C. and is shaped 
by the crystal diode XTALI. Both C19 

and Rai are used to get the blanking 
phase to correspond to the ends of the 
trace. Blanking amplitude is not a 
matter of very great importance be- 
cause once the oscillator is shut off, it 
cannot cause any effect on the scope 
trace until oscillation is again initi- 
ated. On the oscillating half cycle, 
the amplitude of the blanking pulse is 
carefully controlled by the crystal 
diode causing a fixed voltage to ap- 
pear as oscillator bias. A scope ap- 
plied at pin 6 on the swept oscillator 
grid will show a half of a square wave 
during the "on" time, and a half of a 
sine wave during the "off" time. 

Horizontal Sweèp 
A separate winding is provided for 

the horizontal voltage for the scope 
because a 360 degree phase shift is re- 
quired and a center tap must be in- 
corporated in order to accomplish this. 
The center tapped winding is not used 
to supply the oscillators' heaters be- 
cause every lead into the shield cans 

Fig. 8. R.f. output cable and filter. 

must be double filtered and it is easier 
to use an extra winding, thus avoiding 
one filter. 

Phase Control 
R and R3a in combination with C. 

and C. permit greater than 180 degree 
control of the horizontal sweep volt- 
age. This assures that for practically 
all conditions met in the associated 
equipment, it will be possible to adjust 
the phase of the scope sweep to match 
the phase of the radio frequency 
sweep. This adjustment is easily made 
by turning off the blanking and ad- 
justing the phase control until the two 
images are as nearly superimposed as 
possible. R39 and C21 serve to remove 
harmonics which appear in various 
amounts on the 60 cycle line voltage. 
C27 was chosen to have exceptionally 
good high frequency characteristics as 
an aid in minimizing leakage. 

The purpose of the phase reversal 
switch is most easily explained by an 
example. Let us assume that the 
Channel 8 response curve of a televi- 
sion set's head end has been set up 
on the scope with high frequencies on 
the right. When the above conditions 
exist let us say the swept oscillator is 
moving from low to high frequencies 
covering 175 to 190 mc. Now if the 
scope were moved to the video de- 
tector to view the set's over -all re- 
sponse curve, the high intermediate 
frequencies would be on the left. This is 

Fig. 9. Bottom view of unit showing details of the double shielded construction. 

C12 R28 C17 ATTENUATOR 
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VEEBX 

J SERIES 

V. S W. R. = 1.34 

Z = 335 ohms 

Yagi Arrays 
Transformer ratio of stepped -up driven element pro- 

vides perfect match to 300 ohm line. 

Lowest standing wave ratio insures maximum transfer 

of signal. 

High front to back ratio prevents co- channel inter- 

ference. 

Sharp horizontal pattern helps reject unwanted inter- 

ference of all types. 

Extra high forward gain makes this the ideal antenna 

for single channel fringe reception. 

Not designed to replace the famous heavy -duty RLY 

and EC series. 

LOW CHANNEL 
$13.20 list 

HIGH CHANNEL 
6.95 list 

JC 
V. S. W. R. = 1.28 

Z-317ohms 

LOW CHANNEL 
$17.35 list 

HIGH CHANNEL 
12.50 list 

For double stack as shown 

JB 
V. S. W. R. = 1.26 

Z 315 ohms 

i- 
A A ílNW.I! 

PRE -ASSEMBLED FOR FAST, EASY INSTALLATION 

All the parts are in one package ready for assembly. The new clamp type 
construction makes it easy to swing each element in place and secure it firmly 
with the wing nut. No bag of hardware to fuss with - no bolts or screws 
to lose. 

ATTIC 
INSTALLATION 

Because of the high gain of this antenna, many people have found tha 
they can obtain excellent results with a single attic installation. 

it 
NMI 

T H E S E A N T E N N A S STAY U P 

Only the highest quality duraluminum alloys are used. 

LAPOINTE -PLASCOMOLD CORP., 3 

UNIONVILLE, CONNECTICUT 

Send me information on the entire line of VEE -D -X antennas 
and accessories. 

Yield Strength 36,000 lbs. per sq. inch 
NAME 

Ultimate Strength 41,000 lbs. per sq. inch 
COMPANY 

Shearing Strength 24,000 lbs. per sq. inch STREET 

Endurance Limit 20,500 lbs. per sq. inch CITY ZONE STATE 
L J 

May, 1950 95 
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IHANNEL BUSTER ANTENNA 

TV and FM ANTENNA 
Will eliminate TV interference from the rear side at a 
ratio of 30 -to -I on the desired frequency. Other channels 
vary from 2- fo- I- 1O -to -I ratio. 
The reflector is tunable to reject any desired frequency 
from the rear. 
Designed to operate in fringe areas. 

Complete all- channel coverage 2 -13. 
One lead -in wire. 
High -gain vertical array. 
Good mechanical construction. NO VIBRATION. 
Shipped partially assembled complete with instructions. 

PAT. 
PEND. 

BARB CITY UNIVERSAL FOOT MOUNT No. 250 
Rotatable 360 °. 
Will fit any size pipe, tube or conduit from 3/4" to 21/2 ". 
Can be swiveled on vertical and horizontal axis. 

Allows raising mast on ridge, valley or slope of any roof. 
Allows clearance in swinging around chimneys, branches, wires, etc. 
Base can be mounted on any shape, angle, slope or ridge. 

LIST PRICE 

BARB CITY INDUSTRIES, INC. 
1 150 SOUTH FOURTH STREET DE KALB, ILLINOIS 

s 

s 

SAVE SSS ON TV ACCESSORIES! 
ANCHOR TV BOOSTER 

Recommended By Famous 
Consumer Research Lab. 

Boosts signal in fringe areas 
and trouble locations. Gives 
21/2 times more gain in signal 
trength across oss all channels. 

Alinitnizes ghosts. Features 
exclusive impedance matching 
of its output to in- $22.00 put of set 

DIETZ ENLARGING LENS 
4 -Way Adjustable Bracket 

Optically perfect picture mag- nifier gives bigger and bettr 
pictures for your TV enjoy- 
ment. Compare these prices 
and order today! 

$ 8.95 
30" 11.95 
12" . 15.95 

TV WAVE TRAPS 
An amazing device for improv- 
'le 

TiV 
n 

r 
ieneep 

tionchooCsoe nno ects too 
f 

three to eliminate interference 
from FM, diathermy, o 

r 
ama- 

teur stations. Each, only 52.89 

SCOOP PURCHASE! 
Standard Brand 

16" TV BLACK TUBE 

only $44.95 

CUT HOLES ío3 % " 
IN RADIO CHASSIS 

You've heard about the sensational 
v black TV tube featured by 1l new 

set manufacturers. You 
know that it gives a picture that is 
unsurpassed for clarity and detail without eye- strain. Now, Modernize your TV receiver with this big, big 16" black tube at a low, c lowr price! Packed , 
factory sealed cartons ready for immediate installa- 
tion. Standard JIMA guarantee. Limited quantity, first come, first served! 
SPECIAL! NEW "STANDARD" TV TUNER, Turret Type, All Channel, High Gain. 

95 . 2Ó Our Price , SD U 95 
Satisfaction guaranteed. Send cheek or oney order. 25% deposit with C.O.D. All orders shipped within 
24 hours. F.O.B. New York. Please include postage. 

ADSON 
RADIO 8 ELECTRONICS CO. 

211 FultonStrt,NwYork7,N.Y. 
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WITH A GREENLEE 

RADIO CHASSIS PUNCH 

Save hours of work ... no reaming of 
tedious filing. Punch cuts through chas- 
sis quickly ... makes accurate, clean 
holes for sockets, plugs, and other 
receptacles. Just turn with an ordinary 
wrench. There's a GREENLEE Punch in 
each of these sizes: 1/2"; V"; % "; 7 /e; 1 "; 

b /2; li /";l s;15 /a';l3e ".1 j,. 13,ß.1i" 
2%'. Write for complete facts. Also get 
information on Knockout Punches and 
Cutters for conduit and meter holes up 
to 3%". Greenlee Tool Co. 18S5 Colum- 
bia Avenue, Rockford, Illinois. 

GREENIEE 

true because in the usual television 
set the oscillator is on the high side of 
the signal. This means then that as 
the sweep generator's frequency goes 
up, the intermediate frequency pro- 
duced goes down, thus turning the 
curve around. The high frequency 
side may be returned to the right side 
by simply flipping the phase reversal 
switch. 

In view of the fact that such reason- 
ing becomes extremely confusing, the 
following rule of thumb is offered. 
Turn the sweep generator output fre- 
quency higher. The response curve 
on the scope will then move toward 
the low frequency side in terms of 
sweep output frequency. 

Spurious Outputs 
When working at any other fre- 

quencies than those in the range of 
165 mc. to 220 mc. a generator such 
as the one outlined above will have 
two spurious outputs from the two 
beating oscillators. The usual prac- 
tice is to overlook these undesired out- 
puts and depend on the selectivity of 
the receiver to remove them. Where 
the most accurate results are desired 
a filter should be used to attenuate 
the undesired voltages. Such a filter 
is shown in the schematic as L. and 
C,s. Fig. 8 shows the filter with its 
cover removed inside the loop of the 
output cable. Some of the undesirable 
effects which can be caused by spuri- 
ous outputs of large amplitude are 
overloading of early stages, excitation 
of portions of the circuit not under 
observation, and causing a "hot" out- 
put cable. 

Conclusion 
This article has been confined to dis- 

cussion of what we believe to be an 
excellent laboratory -quality sweep 
generator, but good equipment alone 
is not sufficient to yield good results. 
In the field of visual alignment good 
technique is more important than in 
almost atiy other type of electronic 
measurements. Reliable results can 
be expected only after a thorough 
study of available literature on the 
subject plus many hours of experience. 
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How eloutfollic "paintbrushes" create 

plctllres in our llelvest art form 

There's not a single 
moving part in a Kinescope 

-but it gives you pictures 
in motion 

No. 4 in a series outlining high 
points in television history 

Photos from the historical collection of RCA 

Ever watch an artist at work -seen how his 
brush moves over the canvas to place a dot here, 
a shadow, a line, a mass, or highlight there, until 
a picture is formed? 

Next time you're asked how television pic- 
tures are made, remember the paintbrush comparison. But 
the "brush" is a stationary electron gun, and the "paint" is a 
highly refined coating of fluorescent material made light or 
dark in orderly pattern by electrons. 

Developed by Dr. V. K. Zworykin, now of RCA Labora- 
tories, the kinescope picture tube is one of the scientific ad- 
vances which gave us all -electronic television ... instead of 
the crude, and now outmoded, mechanical techniques. 

An experimental model of the kinescope- developed by Dr. V. K. Zworykin 
of RCA Laboratories -is seen undergoing laboratory tests. 

New 16 -inch RCA glass- and -metal kinescope picture tube, almost 
5 inches shorter than previous types, incorporates a new type of 
glare -free glass in its faceplate- Filterglass. 

Advertisement, 
May, 1950 

Today, through research at RCA Laboratories, these com- 
plex kinescope picture tubes are mass -produced at RCA's 
tube plants in Lancaster, Pa., and Marion, Indiana. Industrial 
authorities call this operation one of the most breath- taking 
applications of mass production methods to the job of making 
a precision instrument. 

Thousands of kinescope faceplates must be precisely and 
evenly coated with a film of absolutely pure fluorescent ma- 
terial . .. the electron gun is perfectly synchronized with the 
electron beam in the image orthicon tube of RCA television 
cameras ... the vacuum produced in each tube must be 
10 times more perfect than that in a standard radio tube - 
or in an electric light bulb! 

Once it has been completely assembled, your RCA kine- 
scope picture tube is ready to operate in a home television re- 
ceiver. In action, an electrically heated surface emits a stream 
of electrons, and the stream is compressed by finely machined 
cylinders and pin -holed disks into a pencil -thin beam. Moving 
back and forth in obedience to a radio signal- faster than the 
eye can perceive -the beam paints a picture on the face of 
the kinescope. For each picture, the electron beam must race 
across the "screen" 525 times. To create the illusion of motion, 
30 such pictures are "painted" in every single second. 

Yet despite these terrific speeds, there are no moving me- 
chanical parts in an RCA kinescope. You enjoy the newest of 
our arts because electrons can be made to be obedient. 

Radio Corporation of America 
WORLD LEADER IN RADIO -FIRST IN TELEVISION 
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RIDER BOOKS 
Get BETTER and BETTER 
and BETTER! And these 
NEW Books are our `el They are in keeping with the 
high RIDER standards.They're 
"tops" in the field . con- 
taining more factual information, more prac- 
tical data . . . more clearly presented than 
anywhere else. 

NOW AVAILABLE! 
RADIO OPERATOR'S LICENSE Q AND A 
MANUAL by Milton Kaufman 
This book is a most complete and comprehensive treatment 
of the subject and should prove especially valuable as 
quick review of essential theory, as well as a refresher 
for advancement in the field. It lists all the QUESTIONS 
and ANSWERS for the FCC examinations. However, the 
outstanding feature of this volume is its thorough FOLLOW- 
THROUGH . . . a carefully simplified discussion of the 
answer to th technical question so necessary for a 
o plete d absolute understanding of the answer. Use- ful appendices, which include Small Vessel Direction Finders and Automatic Alarm, not ordinarily available in a 

book of this type, provide a valuable "extra." $6.00 608 pages. 193 explanatory diagrams 
FM TRANSMISSION AND RECEPTION 

by John F. Rider and Seymour D. Uslan 
UP -TO -DATE BASIC COMPLETE 

For the student who is grooming himself for activity in the electronic field. This book vrs a the subject of fre- 
quency modulation thoroughly in a down-to-earth treat- 
ment of all types of FM systems employed in television, 
radio, amateur radio, railroad, aviation, marine, police, point -to -point and mobile receivers. Basic theory, trans- mission, reception, circuit design and servicing are covered, 
with mathematics kept to an absolute minimum- Almost 
all presently used, commercial FM transmitters are de- 
scribed in detail. Question section follows each chapter. 
Confidential instructor's answer booklet. a7 416 pages, profusely illustrated- a7 if 

INSIDE THE VACUUM TUBE 
by John F. Rider 

No other book explains so simply and clearly the theory 
of the vacuum tube and its operation. In plain language - with fascinating pictures and diagrams that really tell 
a story-you get a solid grounding in theory and a good 
working orkingknowledge of basic tube types. It's concise, 
424 pages, profusely illustrated $4.50 
UNDERSTANDING VECTORS AND PHASE IN 
RADIO by John F. Rider and Seymour D. Uslan 
A Shorthand Method to Easier Understanding of Radio 

Theory 
Written for the student and for any man n learning, in ra- 
dio and electronics, who has of had the advantage of previous extensive mathematical education. Step by step, 
the subject is developed, until finally its application to everyday radio problems is demonstrated. 

V 160 pages, amply illustrated, cloth cover . 1.0.7 0.7 
Paper cover .99 

NEW ... COMING SOON! 
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. 
An outstanding book. the like of which has never before 
been written. And since the author has resolved the 
mathematics of antenna problems into graphs, charts and 
tables -it can be put to good use by all. Reflecting world- 
wide knowledge of the antenna art, it learlyo plains the 
theory behind the performance of every type f 30- 100015e 
receiving antenna on the commercial market, leaving the 
reader with a full understanding of why each behaves as it does. Practical in every sense of the word. $4.50 More than 500 pages, 6 x 9 ", cloth bound Y J 
The New CATHODE -RAY TUBE AT WORK 

by RIDER. et al. 
The greatest and most complete reference book ever writ- 
ten 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 tube 
operation, it proceeds through application in scopes and 
TV receivers with full and clear explanations for 
uses ineve every field and research activity which employs a 
cathode -ray scillograph. All scopes produced and sold 
during the last 10 years, more e than 70 different models 
are described completely-with schematic wiring diagrams. 
Almost 500,000 words and about 3,000 illustrations are 
incorporated in more than 900 pages. It is a book which 
will enjoy years and years of daily use. 22 chapters. 

x 11 inches $9.00 
TELEVISION INSTALLATION TECHNIQUES 

by Samuel L. Marshall 
This book, written by Mr. Marshall, television instructor 
at the George Westinghouse Vocational High School, is 
practical, easy -to- understand treatment of information per- 
taining to the antennas, transmission lines, receiver ad- 
justments, and above all, the mechanical requirements, 
whether they be for short mast for chimney attachment or 
for the installation of a tower, including foundation. Both 
theoretical and practical aspects of every phase of this 
activity,, from the top -most element of the antenna to the ground Connection on the receiver terminal board, are 
fully discussed. 

VACUUM -TUBE VOLTMETERS 
by John F. Rider 

NEW REVISED ENLARGED 
Now 
date, this completely volue explains 

enlarged, thor and 
thoroughly 

of 
p 
the different types of vacuum-tube voltmeters. A special sec- tion is devoted to dec nand r -f probes and the concluding 

chapter discusses the latest commercial types of vacuum - tube voltmeters. complete with schematic diagrams. 

JOHN F. RIDER PUBLISHER, INC. 
480 Canai St., New York 13. N. Y. 

NBFM Unit 
(Continued from page 63) 

changes in plate voltage on the plate 
of the second section of the 6SL7GT. 
The v.f.o. in use at W6EDG has the 
grid circuit of the oscillator on 80 
meters with 10 microhenrys induct- 
ance and 200 µµfd. of capacity. The 
coupling condenser between the v.f.o. 
and the grid of the 6SL7GT (C1, 15 
µµfd.) was chosen by installing a vari- 
able trimmer and adjusting to opti- 
mum value and then replacing the 
trimmer with a fixed condenser of the 
same value. This unit has been used on 
10, 11, and 20 meter phone with good 
reports of narrow -band FM quality. 

Note that in the first section of the 
6SL7GT a potentiometer is used in the 
cathode lead to ground. The entire 
potentiometer is used as a bias resistor 
and the tap is used for connecting a 
hand key or bug for frequency shift 
keying of the transmitter. When part 
of the bias resistor is shorted out, the 
plate voltage changes on the second 
section of the 6SL7GT, due to a change 
in plate current in the first section of 
the 6SL7GT. This change in plate 
voltage changes the amplification and 
the input capacity will change. The 
magnitude of the frequency shift will 
be dependent on the amount of bias 
change or the amount of the bias re- 
sistor shorted out. Note that the bias 
resistors are bypassed for r.f. only. 
This FSK system has been used by the 
writer on 11 meters and works very 
well. The amount of frequency shift 
on FSK is variable by means of R6 
from 0 to 3200 cycles, on 11 meters, 
with the circuit constants shown. Re- 
ceiving FSK is a matter of having a 
receiver with good enough selectivity 
to discriminate between the "mark" or 
key -down signal and the "space" or 
key -up signal. The transmitter carrier 
will be on continuously but the fre- 
quency will shift from the mark to the 
space frequency. It is only necessary 

Top view looking down into NBFM and 
FSK unit bolted in place on front of v.f.o. 

for the receiving operator to adjust 
his receiver so that he receives the 
mark or key -down signal and the space 
or key -up signal will then be inau- 
dible. A crystal filter or "Q5 -er" 
will discriminate between the mark 
and space signal and provide a good 
signal for copying. 

The unit in use in the writer's v.f.o. 
is built on a small strip salvaged from 
surplus gear with two conveniently lo- 
cated sockets and tapped holes for 
mounting. The unit is mounted di- 
rectly above the tuning condenser of 
the v.f.o., bolted to the front panel. 
Filament and plate voltages are taken 
from the v.f.o. power supply. 

The same technique used for com- 
munications would also be adaptable 
for a wireless record player to be used 
with FM receivers. 

It would be desirable to have the 
oscillator operate on the higher fre- 
quency bands, preferably in the FM 
band of 88 -108 mc. As only low 
power is needed for this type of serv- 
ice, an oscillator such as a 6C4 will be 
sufficient. With the ordinary crystal 
pickups it should be practical to feed 
the pickup directly into the first grid 
of the 6SL7. The deviation may be 
adjusted by the cathode potentiometer. 

30 

Front view of v.f.o. Controls under dial are deviation control for FSK in 
center, microphone input on left under dial, and key jack for FSK on right. 
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TIPLE CONDUCTOR 

Sold Exclusively Through Recognized Wholesale Distributors 

8462 

May, 1950 
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PARTS at 
LOWEST PRICES! 

FILTER CONDENSERS 
Very best 
brands 

Fresh stock 

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 w/ 

20-20-25 V.ea. 29c 
8-8-450 V . . . ea. 39c 
8-8-450 V- 
50-50 V ea. 39c 

8-8-8-450 V ea. 39c 
8-8-8-450 V 
50-50 V ea. 39c 

10-10-450 V . ea. 43c 
20-20-450 V ea. 49c 
10-10-10-20- 

450 V-150- 
25 V ea. 49c 

25-10-450 V ea. 49c 
30-20-20-450 

V-25 V ea. 49c 
30-30-400 V- 

350 V ea. 39c 
30-30-25-400 

V-25 V ea. 39c 
30-10-20-400 

V-25 V ea. 30c 

150 Working Volts 
8-150 V . .. . . . ea. 19c 
8-8-150 V .. . . ea. 19c 
10-150 V ea. 19c 
10-10-150 V . ea. 24c 
10-10-10-150 

V ea. 29c 
15-150 V ea. 21c 
16-150 V ea. 23c 
20-150 V . .. . ea. 25c 
30-150 V ea. 29c 
40-150 V ea. 29c 
15-15-150 V . ea. 29c 
20-10-150 V . ea. 24c 
20-20-150 V ea. 29c 
20-20-20-150 

V ea. 39c 
20-40-150 V . ea. 39c 

10 or more 
assorted 

5% discount 

30-20-150 V ea. 29e 
30-30-150 V ea. 39c 
35-35-150 V . ea. 39c 
40-20-150 V . ea. 39c 
40-30-150 V 

30-20-25 V ea. 39c 
40-40-150 V. ea. 39c 
40-40-150 V 

20-25 V ea. 39c 
50-30-150 V ea. 39c 
50-50-150 V. ea. 39c 
60-60-150 V . ea. 39c 
20-16-16-350 

V Sprague 
type. ea. 39c 

25-25-150 V- 
200-10 V ea. 39c 

15-15-40-20- 
150 V-25 V ea. 29c 

20-10-5-10- 
150 V-25 V ea. 39c 

20-20-150 V- 
25 V... ea. 39c 

20-20-160-40- 
150 V-25 V ea. 39c 

20-10-15-150 
ea. 39c 

30-5-20-150 
ea. 39c 

30-30-20-150 
V-25 V ea. 39e 

30-30-200- 
150 V-10 V. ea. 39c 

30-20-20-150 
ea. 39c 

30-30-20-20- 
150 V-25 V. ea. 39c 

30-30-15-20- 
150 V-25 V. ea. 39c 

20-16-16- 
150 V ea. 39c 

Cathode Condensers 
10-25 V . . . 

20-20-25 V 
20-20-20- 25 

`16C ea. 20-25 V. . 

25-25 V. 
30-50 V.. . 

100-25 V 24c ea. 

HI -LO 

TV and FM 

ANTENNA 

Model 101 

Indoor 

Model 
101R &W for 

roof and 

window use 

This beautiful antenna is the ultimate in 
reception, highest signal gain, nothing to 
adjust. Gleaming walnut plastic and gold 
anodized aluminum. 
List price 

100 or more $3.97 ea. 
25 to 99 4.47 ea. 
13 to 24 4.98 ea. 
7 to 12 5.37 ea. 
1 to 6 5.97 ea. 

Fair trade prices, no deviations. 

$9.95 ea. 

TV PARTS and ANTENNAS 
TV Antennas: 

J.7J Conical price leader with 8 -ft. mast. 
World's Best Deluxe Conical with 

9 -ft. mast and heavy cast fittings. 8.95 
Hi -Low folded dipole array, 8 -ft. mast 6.95 
300 -ohm line $1.09 per 100 ft. $9.25 per 1000 
Ballast Tubes for AC -DC TV Sets ...ea. .50 
TV Discriminator Transformers....ea. .69 
TV Screen Filters with suction 10 "... $1.17 

cups - best quality IND. 12'.. 1.95 
BOXED for highest re -sale 
value 16 ".. 2.55 

PREMIER RADIO TUBE COMPANY 
551 West Randolph ;St.,' ; Chicago 6, III. 

Phone: Andover 3 -1590 
"Yóur Tube Source Since 1926" 

100 

Station 
of the Month 

MARS AND NAVY SPONSOR DOUBLE -HEADER PROGRAM MAY 20TH 
MARS and the Navy will co- sponsor a double- header program for amateurs on Armed Forces Day, May 20, 1950. The two -fold program will consist of receiving competition, sim- ilar to the old Navy -Day Copying Contest, and a QSO and message relay contest which will emphasize the handling of traffic. 
The Honorable Louis A. Johnson, Secretary of Defense, will issue a special message to the amateurs. This message will be broadcast on 13 military frequencies at 25 w.p.m. as follows: May 20, 1950 at 2100 EST and at 2300 EST. NSS, Washington, D. C., will transmit on 122 kc., 4390 kc., 9425 kc., 12,630 kc. and 17,000 kc. WAR, Washington, D. C., will trans- mit on 3497.5 kc., 6997.5 lee., 14,405 kc., 20,994 kc., and 27,994 kc. May 20, 1950 at 2000 PST. NPG, San Francisco, will transmit on 115 kc., 9255 kc., and 12,540 kc. Anyone who can receive and transcribe the message without error may send his tran- scribed copy to Headquarters MARS, Room 5 B 519, The Pentagon, Washington 25, D. C., where it will be checked for accuracy. All who submit a perfect copy will receive a special Certificate of Merit attesting to their code copying proficiency. 
The QSO and message relay contest will last 12 hours and will have for its main purpose the demonstration on a national scale of the effectiveness of point -to -point or person -to- person communication by amateur radio as a back -up system for normal communications systems which might be knocked out by flood, fire, storm, ice, or sabotage. The contest will begin at 1700 GCT (1200 EST, 1100 CST, 1000 MST, and 0900 PST). Any radio amateur licensed by the FCC or by the Armed Forces of the United States is eligible to compete in the contest. All amateur bands, either tone or c.w. may be used. Single or multi- operator stations will be considered separately for purposes of scoring the contest. Contest log forms (or additional information on the Armed Forces Day program) may be obtained by writing the Headquarters MARS, Room 5 B 519, The Pentagon, Washington 25, D. C. 

KING Four Fox Able Charlie, the 
"MARS" Station of the USAF 
Special Staff School, Commu- 

nications- Electronics Division, Gunter 
Air Force Base, Montgomery, Ala- 
bama, has been named the Station of 
the Month, by Major Rawleigh H. 
Rails, Chief MARS, USAF. K4FAC 
has been "On- the -air" for a year and 
a half. The station was activated by 
Lt. Colonel Milburn B. Andrews, Chief, 
Engineering Section of the school. The 
original station equipment consisted 
of a surplus BC -610 transmitter, a 
"Super -Pro" receiver and a simple di- 

pole antenna. The station was later 
completely "revamped" and equipped 
with a new Gordon 10 -20 rotary beam 
antenna, Collins 30 -K1 transmitter, 
National HRO receiver, RME prese- 
lector, converter, "Panadaptor," and 
other fine "ham" gear. 

Each year two different "K4FAC 
MARS Clubs" are organized, one from 
each Senior Air Communications - 
Electronics Staff Officers' Course. The 
present club has twenty -two members. 
Although most of the club members 
have their own ham stations, most of 
them will be found on- the -air at 

Lt. Colonel Milburn B. Andrews (W4TB), K4FAC station director, hands a message to 
Sgt. H. B. Solomon, station operator. Sgt. Solomon handles most of the regularly sched- 
uled contacts at K4FAC. Most of the student officers who make up the membership of 
the MARS Club at Gunter Air Force Base operate in late afternoons or in the evening. 
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LOPRWES 

IC ES 
T TUBES pnd PARTS 

Y9ú. 
1U4 
2C26 
2C34 
3A4 
O3A 
6A3 

10 
12A 
39/44 
47 
50 
71A 

í12A 
182B 
183 
25S 
482B 
483 

1A4 
1A4P 
1A6 
íB5 
1D5GT 
1 D7 

1D8GT 
1F4 
1F5G 
1G4GT 
1G6G7 

1H4G 
1H6GT 
1J6G 
1619 
1626 

39C. 1T4 
5Y3GT 
35W4 

35Z5GT 
6C4 
6X5GT 

25Z6GT 
30 
31 

32 
33 
34 

35 
35Z4GT 
36 

37 
38 
46 

FREE' 
$20.00 List Value 
Cornell- Dubilier, 

' Mallory, Aerovox, 
Sprague, Solar Filter Condensers 
ten fast moving 150V & 450V filters 
free with each 100 tubes. 

VT-52 
56 
57 

58 
76 
80 

89 
HY-615 

íC5 
106 
1L4 
íR5 
1S5 
'US 
2A5 
2A7 

3Q4 
3S4 
3V4 
5W4GT 
5X4G 
5Y4G 
6AB4 
6AC4 
6AC5GT 
6AG5 
6AL6 

S9ú. 

1LA4 
1LE3 
1Q5GT 
1T5GT 
1V 
1C5GT 

0Z4 1A7GT 2B7 
1A5GT 1C7G 5Ú4G 

6AQ5 
6AQ6 
6A RS 
6A55 
6A16 
6AUG 
6A8GT 
6B6 
6BA6 
6BD6 
6BE6 
5V4 
5Z3 
5Z4 
6A8 
6AC7 
6AJ5 
6AK6 
6AL5 

6BH6 
6BJ6 
6C5 
6C8G 
6D6 
6F5GT 
6F6GT 
6G6 
6H6GT 
6JSGT 
6J7GT 

6AV6 
6B4G 
6BA7 
6B8 
6C6 
6CB6 
6D8G 
6F8G 

6K7GT 
6K8GT 
6L5 
654 
65A7GT 
6SC7GT 
6SG7GT 
65H7 
65J7GT 
6SK7GT 

6SQ7GT 
6SR7 
6U6GT 
6117 
6V6GT 
6W4 
6X4 
6Z4 
12A8GT 
12AT6 
12AU6 

12AÚ7 12SH7GT 
12BA6 12SR7GT 
12BE6 1629 (eye) 
12F5GT 24A 
12H6 25L6GT 
12J5GT 25W4GT 
12J7GT 25X6 77 
12K7GT 26 
12K8GT 27 
12SF5 35B5 
12SF7 35C5 99 

35Z6GT 
50B5 
5005 
50Y6 
51 

78 
85 

6.16 6557 
6K5 6SU7 
6P5GT 6Q7GT 
6R7 6T7G 
6S8GT 6W7G 
65F5GT 6Y6G 
6SL7GT 6Z7G 
6SN7GT 7A4 

7A6 7E6 7Q7 12AV6 125G7 
7A7 7E7 757 12AX7 12S8GT 
7B5 7F7 7T7 12BA7 12SJ7GT 
7B6 7G7 7V7 12BF6 12SK7GT 
7B8 7H7 7W7 12C8 1251_7 
7C4 7J7 7Y4 12J5 125N7GT 
7C6 7L7 12A7 12Q7GT 12SQ7GT 
7E5 7N7 12AT7 125117G1 12Z3 

7 9 ach 
1B3GT 6G5 
1X2 6L6G 

65 D7GT 2A3 
2A4 
3Q5 
6A7 
6AK5 
6BQ6GT 
6E5 

6U5 
32L7G7 
50A5 
70L7GT 
350B 
807 

99 each 
6BG6G 25AC5GT 
6B5 25BQ6GT 
6BN6 

6 117L7GT í26N 
19BG6G 117P7GT 

20 
35/51 
35L6GT 
40 
41 
42 
43 
50L6GT 

53 
75 
84/6Z4 
11773 
V R150 
XXL 

6 
1A3 11_C5 1N5GT 3LF4 6.18G 7A8 14A4 14E16 14H7 14X7 35Z3 81 
1AB5 1LC6 1P5GT 4A6G 657G 7C5 14A5 1468 14.17 14Y4 45 83 

1H5GT 1LD5 154 6B7 6SU7GT 12A6 14A7 14E6 14N7 19T8 2050 11776G1 

ea. 
ILA6 1LH4 2V3G 6BF6 6T8 12BF6 14AF7 14E7 14Q7 2575 2051 9001 IN 1LN5 2X2 Less than 50 tubes, 5c per tube extra. 14W7 35Y4 5006 XXB 

Tube prices are for 50 tubes or more -may be assorted. Individually boxed -Standard factory guarantee 

C 

50L6, 35Z5, 12SK7, 
12SQ7, 12SA7...5 tubes for 2.19 
1R5, 1S5, 1T4, 3V4 Battery 1 A Q 
Tube Special ...4 tubes for }a! 
7JP4 $9.95I12LP4 $24.95 
10B P4 17.95 16A P4 . . . . 39.50 

Best Quality SPEAKERS Alnico 5 PM 
10 or more Price 

Each Each 

5 " -95c -$1.05 
2W, 3 ", 4 " -95c -$1.05 

6' $1.49 51.59 
8' 2.95 3.25 

30' 4.25 4.50 
lY 4.95 5.95 

JENSEN 8" SPEAKERS 
Jensen 8" Speakers 9 watts output, 
heavy duty 10 oc. Alnico V magnet 411,1 ,L 5 ea. 
Sound Men and JOBBERS, buy $295 them packed 12 to each carton... . ea. 
Utah Speaker Baffles -completely en -$2.00 closed for 8" speakers and smaller.. ea. 

Jobbers: write for quantity prices. 

IF TRANSFORMERS 
Standard Replacement 29c Regular size 455 Kc ea. 
Midget 455 Kc ea. 39c 

VIBRATORS 
Red Hot Vibrator Special. 4- prong, small p 
size Universal, fits 80% of all jobs.... ea. 9 C 
Jobbers: Write for quantity price. 

4 PRONG VIBRATORS -VERY BEST BRANDS 
Standard Replacement Universal..1.29 
Sensational Value ea. 

4 Prong PHILCO VIBRATOR $1.29 ea. 

RED HOT VIBRATOR SPECIAL! 
Standard small size, 21/2" in 
height (the popular small size!, $1.29 bright and shiny ea. 
Stock up while they last, all 4 prong Universal 

Vibrators. 

OCTAL SOCKETS MOLDED 10 for 49c 
7 PIN MINIATURE SOCKETS 10 for 49c 
9 Pin Miniature Sockets .. 10 for 49c 
Loctal sockets .. .10 for 49e 

Standard replacement crystal 
cartridge. Each 1.39 

NYLON 1J CARTRIDGE $2.59 

FILTER CONDENSERS 
See Preceding Page 

May, 1950 

Miniature tubes 12AT6, 12BA6, O fl 
12BE6, 35W4, 50B5...5 tubes for Q 

3 -Way Portable Tube Kit, 117Z3, 
$1.99 1U5 3V4, 1 R5, 1T4 T4 all for f 

3S4, 1T4, 1S5, 1R5 
# I.49 4 tubes for '} 

VOLUME CONTROLS 
10 or more 

Each VERY BEST BRANDS 
meg. or 1 meg. or 1 /10 meg. 
with switch -long shaft 29C 

2 meg. for battery sets - 
switch, long shaft 29C 
meg., 1 meg., 1 /10 meg. or 2 

meg., long shaft, less switch 16c 

Price 
Each 

35c 
35c 
19c 

1000 ohm 16e 19e 
4 meg 16e 19e 
5000 ohm 16e 19e 
y meg. with 6" shaft 49c 59c 

1U4, 3S4, 1S5, 1R5 
$1.49 4 tube kit 

3Q4, 1T4, 1R5, 1S5 49 
4 tube kit i 

50A5, 35Y4, 14A7, 14B6, 
$2.95 14Q7 5 tubes for L 

OUTPUT TRANSFORMERS 

For 90L6, 3516, 50A5, 35A5, 
í17L7 39c ea. 

For 0 3 3S4, 3V4, 
41, 

6 V6, 
42, 

6 
6K6F6, , 

3 

25, A3, 
Q4, 
45, 616 Sc 4 ea. 

UNIVERSAL OUTPUT TRANSFORMER SPECIAL 
Up to 12 watts to any speaker 

(while they last) 98c ea, 

NOW! You can buy famous make BATTERIES absolutely FRESH from PREMIER 

Battery 
Type 

USA Lite 
No. 

Ray -O -Vac 
No. 

Burgess 
No. 

Eveready 
No. 

RCA 
No. 

Single 
Lots 

Unit 
Pkg. 

Price 
Each 

Std. 
Pkg. 

288 

120 

Price 
Each 

Regular Size D 
Flashlight Cell 
and "A" Battery 

75 2 

X X45 

950 

467 

VS001 

VS016 

.07 

1.74 

48 .06j .05ií 

671 Volt Personal 
Portable "B" 767 4367 12 1.58 1.36 

Special on No. 47 Pilot Ligbts Only - 
100 Bulbs...$3.95 Box of 10...54c 

PILOT LIGHTS -100 BULBS $4.90 
54c Box of 10 bulbs 

No. 40 6 -8 V .15 Amp No. 44 6 -8 V .25 Amp 
No. 41 2.5 V .50 Amp No. 46 6 -8 V .25 Amp 
No. 51 6 -8 V .20 Amp 53.79 per 100 

6 -FT. LINE CORDS 
Appliance Cord, up to Good Rubber with 
berOplug. 5 for.p.b "99c plug. $1.25 
Appliance Cord as Underwriters' Ap- 
above, with 

$ 
proved. 

UL label 5 for 1 .2 9 10 for 1.69 
SPECIAL- CONDENSER KITS 

Kit of 25 BY -PASS CONDENSERS 
best assorted brands and sizes.. . 

Kit of 50 BY -PASS CONDENSERS 
1 9 . 

p 
very best, assorted sizes 9 v 
Kit of 50 MICA CONDENSERS, 
complete 1 .98 
100 resistors -packed in a box, IRC, etc 
Best values only -% watt, 1 watt, n 
2 watt 7 

SELENIUM RECTIFIERS y 
Standard 100 mil. Each / 9 C 

PUSH -BACK WIRE 
100 -ft. rolls 39c ea. 

PREMIER RADIO TUBE COMPANY 
551 West Randolph St., Chicago 6, III.. 

Phone: Andover 3- 1590 
"Your Tube Source Since 1926" 

BY -PASS CONDENSERS 
100 Condensers assorted $5.95 in package 
.001 5c .0005 
.002 5c .00025 
.015 7c .0005 
.01 600 V. 7c 500 mmf 6c 
.02 7c 250 mmf 600 V. 
.05 te 100 mmf MICA 
1 9c 50 mmf 
400 -VOLT BY -PASS CONDENSERS 

.05 mfd ea. 6c 

.2 mfd ea. 6c 

.25 mfd ea. 10e 

.5 mfd ea. 15e 
BYPASS SPECIAL -SOLAR 

25 mfd. 600 V. each 12e 
In lots of 25 or more each 9c 

BUFFER CONDENSERS 
.005 mfd. 1600 WV 
.008 mfd. 1600 WV } ea. 1 5c 
.01 mfd. 1600 WV 

VARIABLE CONDENSERS 
Two gang for super het or TRF ea. 69c 

S 
P 
E 
C 
I 
A 
L 
S 

Oscillator Coils for any 5 tube AC -DC 
RF and Antenna Coils 
Standard Broadcast Band. 

1 9c 
ea. 29c 

Rated accounts -10 Days 
All others 20% deposit with order, balance COD 
50e handling charge for orders less than $5.00 
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 Guar- 
anteed. To speed up delivery, sign your order and 
your remittance with the same name. Illinois resi- 
dents add 2% sales tax. 

CURRENT ADVERTISED PRICES APPLY. 
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HIGHEST VALUE 
ALL-ALUMINUM CONICALS 

At the LOWEST PRICE Anywhere! 

"COMMANDAIR" 
ALL- ALUMINUM TV CONICALS 

TOP QUALITY 
CONSTRUCTION! 
Elements made of highstrength, 
aircraft -type aluminum alloy 
for greater resistance against 
vibration and corrosion. 

(less mast) 
aLFY ,s 

JFD No. C660 - "Com- 
mandair" All - Aluminum 
All - Band Conical. List 
Price (less mast) $10.95 
JFD No. C661 -Same as 
No. C660 but 'Va wave- 
length stacked for extra 
gain and directivity. 

List $23.00 

.Vi 

HEAVY DUTY ELEMENT BRACKETS!... 
Made with extra -long gripping surface for secure 
anchoring of elements. No wonder that "Com 
mandair" Conicals will stay put in the face of 
strong winds, under the strain of ice and snow. 

UNIQUE BRACKET FLEXIBILITY!... 
An important feature of these amazing Conicals 
is their unique flexibility, which permits easy 
conversion from a standard Conical to a 6ele 
ment front and 2- element reflector type. 

ENGINEERED FOR MAXIMUM GAIN... 
Improved signal -to -noise ratio produces brighter 
pictures with minimized fading. 

NOTE: The "Commandair" Conical is also 
otiered in a separate, lower- priced "Economy" 
Line ... of partial steel construction ... com- 
pletely assembled ... similar to its all alci. 
usinons counterpart in design and performance. 

UlALDOm 

Write for 
FREE literature 
completely 
describing the JFD 

Commandair" Line 
of All- Aluminum 
TV Conicals. 

MANUFACTURING CO., Inc. 
6105 16th AVENUE, BROOKLYN 4, N. Y. 

FIRST IN TELEVISION ANTENNAS AND ACCESSORIES 

Replacement Cone Manual 
Catalog No. SO 

Write for your FREE 

Copy of this handy catalog Today! 

Waldom', Free 24 -Page Replacement Cone Manual is 
a handy reference that Speeds up your repair jobs - 
which means more profit to you! This reference man- 
ual lists excellent replacement data for over 75 dif- 
ferent TV, FM, and AM Sets. Write today for your 

Free copy. Just send your name and 
address to Dept. RN. 
Waldem Replacement Cone Assem- 
blies are manufactured with the high- 
est standards of precision workmanship 
and technique! Waldom Cone Assem- 
blies feature: 

Hawley diaphragms - with the pat- 
ented thin, tapering edge that as- 
sures maximum speaker efficiency 
and true low frequency response. 
The finest voice coils and spiders 
made with precision craftsmanship 
to exacting specifications. 
Unconditionally Guaranteed as to 
construction and performance. 
The full R.M.A. Warranty. 

?o,r 7cae4%ese a 2Uaed.oFSC euse 
WALDOM ELECTRONICS, INC. 
911 N. Larrabee St., Chicago 10, III. 
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CHICAGO 
FEATHERWEIGHT MULTITESTER 

The New Wider Range 
Model 453 

DC Volts: 
0- 15/30/150 /300/1500/3000 

AC Volts: 
0- 15/30/150/300/1500 /3000 

Ohms Full Scale: 
5000/50,000/500,000 

DC Milliamperes: 0-150 

A compact, pocket -size instrument 
with laboratory accuracy. 

Size: 4 "x27 /g "x2 ". Price $14.00. 

We manufacture a complete line of 
portable multitesters. 

Send for Circular 

INDUSTRIAL INSTRUMENT CO. 
536 W. ELM ST. CHICAGO 10, ILL. 

K4FAC at some time or another. Non - 
amateur students are also encouraged 
to join the club and regular instruc- 
tion in code, equipment construction, 
and station operation is conducted for 
their benefit. 

Master Sergeant J. E. "Mat" Mathis 
as Chief Operator, and Sergeant H. B. 
"Sol" Solomon hold down the regular 
station operating shifts and also dou- 
ble as code instructors for the mem- 
bers of the "MARS" Club. Mat is a 
handy man with tools and is usually 
the one who builds "that new gadget 
for the station." Sol is the traffic man 
and is also gradually getting the 
"DX" bug. 

Lt. Colonel Andrews has been a ham 
for twenty -four years with such 
former calls as W5AQ, W6SU, W5BIT, 
W5GIK, W2MSY. His present call is 
W4TB and he will usually be found on 
10 or 20 fone chasing that very elusive 
and exclusive "DX." He holds both 
commercial radiotelephone and radio- 
telegraph licenses and shakes a speedy 
bug when he can be talked into doing 
a little brass pounding on the circuit. 

K4FAC is anxious to schedule any 
of the other MARS Stations and will 
handle traffic for any area. The sta- 
tion works with the "Alabama Emer- 
gency Net," and the "Montgomery 
Emergency Net." During the hurri- 
cane season last year the station was 
on 24 -hour status for several periods. 
Future plans for the station include 
auxiliary power supply for the main 
station and additional portable and 
mobile gear to prepare the station 
for any type of emergency operation. 
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HAM CONVENTION 

THE Detroit Area Amateur Radio 
Council is sponsoring a ham con- 

vention to be held at Detroit's Hotel 
Statler, May 27, 28, and 29. 

This is the first convention held by 
the Great Lakes Division of the A.R. 
R.L. since its formation from the old 
Central Division some four years ago. 

Because of the long Memorial Day 
weekend, the committee in charge of 
arrangements has been able to plan 
some unique and interesting events. 
The program includes all sorts of tech- 
nical and organizational talks and 
meetings. There will be a mammoth 
"Swap 'N Shop" session to which all 
who attend are invited to bring their 
swapping material. An YLRL luncheon, 
a DX stag breakfast, and an AEC get - 
together have also been planned. En- 
tertainment for XYL's has been pro- 
vided in additions to events catering to 
specialized ham interests. 

The registration fee for the 3 -day 
meet is 83.50 with the banquet ducats 
costing 54.25 -or both for $7.50. Tickets 
can be sectored by writing direct to 
W8AHH, Box 903, Detroit 31, Michigan, 
or can be purchased through radio clubs 
and radio parts dealers in the Michigan, 
Ohio, and Kentucky area. 

General chairman of the convention 
is Ty Kirby, W8TDO. Frank Taylor, 
W8AW, is secretary, and Fred Chevillot, 
W8SWI, is treasurer. George Goldstone, 
W8MGQ, is serving as vice -chairman 
of the affair. 
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OUR S50,000 STOCK 
OF RECONDITIONED, "GOOD -AS -NEW" 
EQUIPMENT MUST GO AT A RECORD. 
BREAKING SACRIFICE TO MAKE ROOM 

FOR NEW MERCHANDISE! 
Each and every instrument thoroughly checked and guaran- 
teed to be in normal operating condition when shipped to you. 
While the following is only a partial list of our huge inven- 
tory (available at the time this publication goes to press) 
bargains like these simply can't last! So act now and avoid 
disappointment. Wire, write, phone or use the handy cou- 
pon, today! When ordering, indicate first, second and third 
choice. All merchandise subject to prior sale. 

COMMUNICATION EQUIPMENT 
Original Bargain 

Price Price GONSET 
6 mtr. Converter 39.95 27.50 
10 mtr. Converter 39.95 27.50 

HALLICRAFTER 
HT -9 Xmitter with tubes 
& 1 set of coils 360.00 225.00 
HT -18 VFO- Exciter 110.00 89.50 
SX -24 Receiver, less spkr 74.50 57.50 
SX -25 Receiver, less spkr 94.50 69.50 
SX -28 Receiver, less spkr 223.00 99.50 
S -38 Receiver 39.95 29.00 
S -40 Receiver 79.95 49.50 
SX -42 Receiver, less spkr 275.00 149.50 
R -42 Speaker 34.50 20.00 
SX -43 Receiver & R -44 spkr 184.00 119.50 
BC -610 Xmitter "and speech 
amplifier" with tubes and 
coils for 40 & 80 mtrs 695.00 395.00 

HAMMARLUND 
HQ -120X & Spkr 129.50 89.50 
HQ -129X, less spkr 177.30 129.00 
HQ -129 Spkr. 11.85 10.00 
SP -400X with pwr. supp. & 

Spkr. 450.00 199.50 
SP -200 Series with pwr. supp. 
& Spkr. 250.00 139.50 

MECK- T -60 -1 with tubes & 

coils for 1 band 150.00 99.50 
MILLEN 

90800 Exciter with tubes & 

1 set of coils 42.50 
NATIONAL 

HFS VHF Receiver with pwr. 
supp. 164.43 110.00 
HRO Jr. with B.S. coils & 
pwr. supp. 125.00 

Original Bargain 
Price Price 

HRO Sr. with Spkr., coils, & 

pwr. supp. 140.00 
HRO -5TA1 with Spice., coils & 

pwr. supp. 306.71 175.00 
HRO -7 with Spkr., coils & 
pwr. supp. 327.00 239.50 
NC -57 Receiver 89.50 67.50 
NC -173 Receiver & Spkr 199.50 147.50 
NC -183 Receiver & Spkr 282.00 210.00 
NC -240D Receiver, less Spkr 225.00 145.00 
NC -240 Spkr. 16.44 10.00 

RME 
HF -10 -20 Converter 77.00 59.00 
DB -20 Pre -selector 68.20 24.50 
DB -22A Pre -selector 71.00 42.50 
45 Receiver less Spkr. 185.20 89.50 
45 Spkr. 13.50 10.00 
VHF -152A 86.60 59.50 

SONAR 
XE -10 NBFM Exciter 39.45 
MB -611 Mobile 10 mtr. Xmitter 72.45 
VFX -680 Exciter 87.45 

SURPLUS - BC -348 less Spkr. 
(converted for 115 VAC) 

TEST EQUIPMENT 
TUBE TESTERS 

PRECISION -954 TT & VOM 89.28 
RCP -802N TT & VOM 58.31 

24.00 JACKSON -636 TT 55.37 
PRECISION -912 TT 50.65 
SUPERIOR -450 TT 38.71 

VOMS 
PRECISION -856G (20K ohms 

per Volt) 48.23 27.50 

14.95 
29.50 
49.50 VTVMS 
49.50 

ELECTRONIC INST. 
113A VTVM & Sig Tracer 49.50 

EICO -221 49.95 22.50 
RCA -195A Voltohmyst 79.50 44.50 
SILVER -900 Vomax 59.85 29.95 
SYLVANIA -134 Polymeter 89.50 49.50 
TRIPLETT -2450 97.51 59.50 

CONDENSER CHECKERS 
SOLAR -CE 45.00 22.50 

CF -160 Exameter 78.10 42.50 

MISC. 
LEEDS -NORTHRUP -Type S. Bridge 87.50 
SHALLCROSS 

630 Wheatstone Bridge 
637 Bridge 

All prices F. O. B. St. Louis 

Original Bargain 
Price Price 

SIMPSON -240 Hammeter 24.11 17.50 
Case for above 2.00 
260 (20K ohms per volt) 38.17 22.50 

SUPERIOR -PB -210 VOM & 

Cond. Tester 
TRIPLETT 

625N (20K ohms per volt) .... 45.00 24.75 
666HH 21.56 17.50 

WESTON -785 (20K ohms per 
volt) 122.85 67.50 

SIGNAL GENERATORS 
APPROVED ELEC. -A -200 17.50 
HICKOK -288X (xtal con- 

trolled) 169.20 99.50 
RCP -705 49.50 27.50 
SILVER -909 Sweep Gen. 48.50 37.35 
TEST- RITE -B -45 (Battery oper- 

ated) 28.27 14.95 
VISION- TSW -50 TV Sweep 

Gen. 27.50 

27.50 

FEILER SIGNAL TRACERS 
TS -2 W /Batteries 33.45 19.50 

MEISSNER -9 -1040 Analyst 111.57 57.50 
RCA -Rider Chanalyst 162.50 89.50 
SILVER -905 Sparx 39.90 24.95 
SPECO -STAC 44.95 22.50 
SUPERIOR -CA -11 18.37 12.50 

OSCILLOSCOPES 
CLOUGH -BRENGLE -CRA (3 ") 37.50 
DUMONT -164E (3 ") 127.20 64.50 

224 (3 ") 290.00 155.00 
208 (5") 285.00 145.00 

HICKOK -195 (5") 129.36 99.50 
305 (3 ") 142.59 89.50 

RCA -155 (3 ") 115.00 57.50 
SUPREME-546 (3 ") 87.45 49.50 
SYLVANIA -132 (7 ") 144.50 95.00 

59.50 
37.50 
37.50 
37.50 
22.50 

Walter Ashe Radio Co. R -50 -5 

1125 Pine St., St. Louis 1, Missouri 
Rush my order for Used Equipment as follows: 
(1st choice) 
(2nd choice) 
(3rd choice) 
Remittance for $ - - -- - -- is enclosed. 
Send FREE List of Additional Used Equipment Bargains. 

Name 
Address -- ------ -- --- -- --- ------ --- 
City.. Zone State 

May, 1950 

FREE! 
Complete List of Used 
Test and Communica- 
tion Equipment . . . 

also new 164 page cat- 
alog. Send for your 
list and catalog todayI 

55.00 
80.00 

Phone: CHestnut 1125 

RADIO CO. 
1125 PINE ST.. ST. LOUIS 1, MO. 
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AT LAST! 
YOU CAN GIVE YOUR TV RECEIVER 
OUTSIDE ANTENNA PERFORMANCE 

WITH A BUILT -IN ANTENNA 
APPEARANCE. 

MOSLEY FLUSH 
SOCKETS 

1. Conceals antenna lead -ins and 
rotator cables within wall. 

2. Fits standard metal outlet boxes 
and wall receptacle plates. 

3. Installs as neatly as any elec- 
trical outlet. 

CAT. 
F-1 

CAT. 
F -14 

CAT. 
F -15 

CAT. F -1 -A Single Outlet for 300 -ohm 
transmission line lead -in. 

CAT. F -14 -Dual Outlets, one similar to CAT. 
F -1 and one 4 -wire for 4 -wire 
antenna rotator. 

CAT. F -15 -Dual Outlets similar to CAT. F -14 
except one Outlet is for 5 -wire 
rotator. 

NOTE: For MOSLEY PLUGS fo fit MOSLEY 
FLUSH SOCKETS, see below. 

MOSLEY PLUGS 

CAT. 300P 
Mosley Transmis- 

sion Line Plug 

CAT. 300-1P 
For Federal 

Shielded 
K -111 Cable 

CAT. 301 -2P 
Special 4 -Wire 

Mosley Plug 

CAT. 301 -5P 
Special 5 -Wire 

Mosley Plug 

If your nearest dealer does not stock MOSLEY 
PRODUCTS write us for the name of one who does. 

FOR SALE AT YOUR JOBBER 

MOSLEY ELECTRONIC SPECIALTIES 
(W0FQY) 2125 LACKLAND RDAD 

OVERLAND (14-) MISSOURI., 
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Phone Transmitter 
(Continued from page 53) 

stability, detune C2 slightly to one side 
of exact dip. (b) Switch the meter to 
the doubler stage and tune C, for 
lowest plate current dip. (c) Switch 
the meter to the buffer stage and tune 
C,2 for plate current dip. (d) Switch 
the meter to the PM section of the 
final amplifier (shunt resistor Ri.) 
and retune each of the preceding ex- 
citer stages except the oscillator for 
maximum upswing of the meter. This 
will be between 15 and 20 ma. (e) 
Switch the meter to the PA section of 
the final amplifier (shunt resistor 1:e5) 
and tune C for plate current dip. 
This will be 50 to 60 ma. 

5. Connect the antenna. Swing 
coupling coil L, into L4 to increase 
coupling (always use the minimum 
permissible coupling) and tune the 
antenna circuit, watching for a peak 
indication of a thermocouple am- 
meter or lamp connected in the trans- 
mission line or feeder cable as C5s is 
adjusted. 

6. Plug in the microphone, advance 
gain control R,;, and whistle or hum 
a sustained constant -volume note into 
the microphone. Under modulation, 
the PA plate current will fall to a 
lower value. The PM plate current at 
the same time will increase to ap- 
proximately 4 or 5 times its unmodu- 
lated value. The meter or lamp in the 
transmission line will give an upward 
indication (an increase of up to 50 
per -cent, indicating full modulation). 
A downward indication of either the 
lamp or antenna ammeter indicates 
improper tuning of C55 and /or the 
wrong number of turns in coil L5. 
The number of turns given for L5 in 
Table 1 will be satisfactory for low - 
impedance cables such as RG8 /U, but 
the number must be increased for 
300 -ohm lines or 600 -ohm open lines. 
If downward modulation is obtained 
and further adjustment of C,5 does 
not correct the condition, coil L5 must 
be rewound. Modulation quality may 
be checked aurally by means of a 
non -oscillating diode (crystal or tube) 
detector and headphones. Modulation 
percentage may be checked visually 
by means of an oscilloscope, using 
wave patterns obtained with the aid 
of the internal sweep oscillator of the 
scope. 

7. After tuning adjustments are 
completed, apply the full plate voltage 
to the 829B and recheck tuning 
throughout. Use the PM plate current 
as an indicator, retuning to give maxi- 
mum PM plate current. 

8. As a final check, the difference 
between the "in- resonance" and "out - 
of- resonance" unmodulated PA plate 
current under load should be not less 
than 5 per -cent and not more than 10 
per -cent of the PA operating current. 

9. While jacks have been provided 
for checking PA and PM grid current, 
these checks are not important to the 
tuning adjustments and were put in 

this particular model for laboratory 
measurements only. They may be 
omitted if the builder desires. 

In the 5 months during which this 
transmitter has been in use, W6MYR 
has made approximately 50 contacts 
for test purposes on 10 meters. Many 
of these QSO's have been coast to 
coast and some have been out of the 
country. Without mentioning before- 
hand the system of modulation, ex- 
cellent reports as to carrier strength, 
talk power, modulation percentage, 
and speech quality have been received 
in each instance. 

On occasion, W6MYR has operated 
the supermodulated rig (at 40 watts 
input) side by side with a standard 
40 -watt plate -modulated transmitter, 
switching the antenna from one to 
the other during a QSO. In these 
tests, the supermodulated rig has out- 
performed the standard job, deliver- 
ing heavier audio at the receiving 
location even when band conditions 
were such that the supermodulated 
carrier seemed weaker momentarily 
than that of the standard rig. Fre- 
quently supermodulation cut through 
QRM (local at the receiver) when 
standard plate modulation gave poor 
account of itself. 

In tests at K6AI, 90 watts input to 
the final amplifier gave excellent 
supermodulation performance. 

Wally Newman, W6FEX, has been 
operating mobile for the past several 
months with a duplicate model of this 
transmitter running about 30 watts 
input. He reports that excellent re- 
sults have been obtained and that the 
transmitter performs very satisfac- 
torily in this type of operation. 

While the subject transmitter has 
been designed specifically for 10 -meter 
operation, the authors can see no 
reason why the unit should not op- 
erate equally well on other bands 
provided coils are wound for those 
bands. 30 

TAPE DISTORTION 
By TED POWELL 

HERE are a few more notes on the 
subject of tape recorder head - 

clogging distortion, originally men- 
tioned by Matthew Mandl in the Febru- 
ary issue (page 70). 

The clogging is also aggravated by 
the following conditions. 1. Finger oil 
and perspiration coating of tape due to 
handling; 2. Dust, dirt, and fumes coat- 
ing tape; 3. Plastic adhesive gumming 
of tape caused by Scotch tape splices; 
and 4. Tape coating deterioration and 
"chalking" caused by coarse tape 
guides. 

It is obvious that it is not enough to 
simply clean the recording, playback. 
and erase heads. A clean, soft cloth 
held gently against the tape while run- 
ning will clean off the dirt and oil coat- 
ing. When the Scotch tape splices are 
reached, the tape pulling mechanism 
should be stopped and the Scotch tape 
cleaned to remove plastic adhesive from 
the outside surface. Next all rough tape 
guides are polished down with very 
fine sandpaper and crocus cloth. Care 
should be exercised so that no abrasive 
gets into the tape pulling mechanism 
during this operation. 30 
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Order your Test Instrument Ki s NOW 

SAVE UP TO 50% 
by building your own precision 

laboratory 
test instruments! 

_They last a lifetime 

to build in one evening 
Easy -=_ 

#6m 

ALLIED 

S'(,95 

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 4h ". 
For 110 -120 volts, 60 cycle AC. Shpg. wt., 
10 lbs. 
83 -154. Only $19.95 

52395 

VACUUM TUBE VOLTMETER 
Model No. 221 -K. An easy -to- build, sensitive 
VTVM for making measurements in high- resistance 
circuits. 15 different ranges, with DC input resist- 
ance of 26 megohms. 4 %" 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 9sP x 5 ". For 110 -120 
volts, 60 cycle AC. Shpg. wt., 10 lbs. 

$23.95 83 -152. Only 

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. $14.95 83 -153. Only . 

SEND FOR YOUR 

196 -PAGE 1950 

ALLIED CATALOG 

Radio's leading Buying Guide 

Get the only complete Radio Buying Guide 

in the field--the one book that fills all of 

your Radio, Television and Elaedctronic 
sup- 

at 
onic 

ply needs! Get every buying 

ALLIED- -world's largest stocks of quality 

equipment at lowest money -saving prices 

,_speedy, expert shipment, personal atten- 

tion, complete satisfaction 
on every order. 

Get your FREE AWED Catalog today! 

$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 2% 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 -6,15, 5BP1, 2 -5Y3 rect.), port- 
able case, etched panel, all parts and knobs, wire, 
instructions, diagrams and operating manual. 
Size: 8%" x 13V," x 17" deep. For 110 -120 volts, 
60 cycle AC. Shpg. wt., 30 lbs. 

$39.95 83 -155. Only 

SWEEP SIGNAL GENERATOR 
Model No. 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.), allparts, 
shielded cable, portable case, 
panel, wire, instructions and op- 
erating manual. Less crystal. 
Size: 10 x 8 x 6h". 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 

Model 145 -K Multi -Signal Tracer. 83 -158. Only $18.95 
Model P -75K High -Frequency Probe Kit. 83 -156. Only 3.75 
Model P -76K H -F Probe Kit. 83 -157. Only 3.75 
Model HVP -1 High Voltage Probe. 83 -160. Only 6.95 

(All Prices Net F. O. B. Chicago) 

$2995 

ALLIED 
RADIO 

May, 1950 

ALLIED RADIO CORP., Dept. 1 -EE -0 
833 W. Jackson Blvd., Chicago 7, Illinois 

Ship the following RICO equipment- 

Enclosed $ 

Send FREE 

Name 

Address 

City 

.. Full Payment 
Part Payment (Balance C.O.D.) 1 

196 -Page ALLIED Catalog 

Zone State 
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-deb- 14- 

"ado. isxtite-Xmal 

f° (64 

ie 
RAFTSMEN RC -10 
IGH FIDELITY 
N-AM TUNER 
lis new tuner was your idea. 

is the precisely engineered 

nswer to hundreds of questions 

the solution to scores of 

roblems . . . the outgrowth of 

>untless suggestions we've re- 

tived from you. Developed 

rom your ideas -and a few of 

urs -the RC -10 retains every 

eature of the famous RC -8. And 

t offers a host of innovations. 

Built -in pre -amplifier compen- 

sated for reluctance pickups. 

Automatic Frequency Control 

entirely eliminates drift, sim- 

plifies tuning. 
5 microvolt sensitivity on both 

FM and AM. 

10 kc filter on AM eliminates 

inter- station squeals. 

Base and treble tone controls 

for boost, cut, or 20- 20,000 

cycle flat response. 

SEE ... the RC -100A ultra -sen- 

sitive, custom TV with 
built -in booster. 

HEAR ... the RC -2 high fidelity 
amplifier. All units fin- 
ished in chrome. 

Write for information -or send 504 

for instructions and schematics. 

THE RADIO 

CI0 

Isflen 
. 

INCORPORATED 

Dept. F, 1611 S. Michigan Ave., Chicago 16,111. 
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New Transceiver 
(Continued from page 39) 

slight alteration was necessary. The 
assembly was dismantled and two ad- 
ditional leaves, patterned after the 
originals, were cut from sheet brass. 
One of these was cut about x/16" short- 
er than the rest and a drop of solder 
applied for a contact; the contact on 
the other new leaf was built up to 
about 1/2" thickness. The switch was 
then reassembled using heavy paper 
for the leaf spacers in addition to the 
original plastic ones and replacing the 
plastic bolt insulators with ordinary 
spaghetti tubing. For the s.p.d.t. sec- 
tion, the new leaf with the large con- 
tact was put in place with the contact 
facing outward. Next, the short leaf 
with its contact also facing out and on 
the outside one of the four original 
leaves was bolted in place. The latter 
is the common terminal and is in con- 
tact with the short leaf while in nor- 
mal (receive) position. When the 
switch is pressed, the inside leaf bends 
outward, making contact with the out- 
side leaf and, at the same time, mov- 
ing it away from the middle leaf. For 
the d.p.s.t. section, the three remaining 
leaves were simply placed one next to 
the other in such a way as to be nor- 
mally separated and all in common 
contact when the butterfly knob is 
turned. Details of the switch before 
and after alteration are shown in 
Fig. 3. 

The r.f. section came next. The sub - 
midget, two -plate variable condenser 
was mounted on two aluminum brack- 
ets which were held in place by base 
mounting bolts and the coil was sol- 
dered across it. The plate pin of the 
958 -A was soldered directly to a stator 
terminal and the plate r.f. choke was 
connected to the center of the coil. 
The grid resistor, condenser, and 
choke were soldered to the grid pin 
and all other leads kept short. A piece 
of %" polystyrene rod, one end of 
which was drilled to fit the quarter - 
wave antenna snugly, was used for the 
radiator socket. The threaded metal 
part of a tip jack was heated and 

Fig. 3. Conversion details on the handset 
switch. The unit at the left is the orig- 
inal switch while the one at right shows 
changes made in conversion process. 

THREADED 
eLOCH . 

o 

NEW LEAVES 
FLEXIBLE 

INSULATION 
SOLDER 

CONTACTS 

MOUNTING 
PLATE 

SUPPORT 

SMALL BOLTS 
WITH INSULATING 

SLEEVES 

INSULATING SPACER 
GND 
MIC. 
RS 

1S4 PLATE 
TRANS. 

Fig. 4. The r.f. portion of the transceiver. 
The r.f. grid choke is in the foreground. 
The grid -leak resistor and feedback con- 
denser can be seen at the left and above 
the grid choke. The 958 -A plate pin 
(other side of tube) is soldered directly to 
the stator terminal of the variable con- 
denser. The base was drilled and tapped 
to accommodate 6 -32 machine screws 
which secure the antenna socket clamp. 

turned into the other end after drill- 
ing the plastic to accommodate it. A 
hairpin turn of No. 14 copper wire, 
connected between the jack and a 
ground held under a mounting bolt, 
provided ample pickup. The antenna 
was cut from the small end of a steel 
whip but could have been any conduc- 
tor of equal length and reasonable 
rigidity. The condenser shaft exten- 
sion is 1/4 " polystyrene rod. 

A four foot length of six conductor 
cable was used to connect the hand 
unit to the battery pack. Four of the 
six conductors were fastened to lugs 
in the microphone chamber and the 
cable terminated at a shielded octal 
connector which plugs into the bat - 
tery box. This box, housing batteries 
and audio components, was con- 
structed of light gauge aluminum and 
measures 4" x 71 /e" x 13 /s ". Its size 
could have been reduced had smaller 
batteries and transformer been. used. 
The 1S4 provides ample audio for 
modulation and reception; in fact the 
gain had to be lessened to prevent ex- 
cessive frequency modulation of the 
carrier and to eliminate feedback 
from headphone to microphone. 

Battery current drain is quite low; 
approximately 15 ma. for the "B" bat- 
tery and 200 ma. for the "A" battery. 
The quarter -watt input to the 958 -A 
does surprisingly well. Considerable 
distances have been covered under 
most adverse conditions and arm fa- 
tigue . is a thing of the past. The en- 
joyment and convenience in operating 
this little rig has been ample reward 
for the slight expense and short time 
required for its construction. 

Some adjustment of antenna length 
may be necessary for optimum results. 
However, in most cases the rod should 
be about 19 inches long. 30 
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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 NEW MODEL 247 

TUBE TESTER 

Model 247 comes complete with new speed - 
read chart. Comes housed in handsome hand - 

rubbed oak cabinet sloped tor 
bench use. A slip -di portable $2990 hinged cover is indicated for ÿ 
outside use. Size: 103/4 "x83 /4'x 
53/4 ". ONLY NET 

Check octals, loctals, bantam 
jr., peanuts, television minia- 
tures, magic eye, hearing aids, 
thyratrons, the new type H.F. 
miniatures, etc. 
Features: 
* Newly designed element se- 
lector switch reduces the pos- 
sibility of obsolescence to an 
absolute minimum. 
* When checking Diode, Tri- 
ode and Pentode sections of 
multi- purpose tubes, sections 
can be tested individually. A 
special isolating circuit al- 
lows each section to be tested 
as if it were in a separate 
envelope. 
* The Model 247 provides a 

supersensitive method of 
checking for shorts and leak- 
ages up to 5 Megohms be- 
tween any and all of the ter- 
minals. 
* One of the most important 
improvements, we believe, is 
the fact that the 4- position 
fast -action snap switches are 
all numbered in exact accord- 
ance with the standard R.M.A. 
numbering system. Thus, if 
the element terminating in pin 
No. 7 of a tube is under test, 
button No. 7 is used for that 
test. 

THE NEW MODEL TV -10 

TUBE TESTER 

The Model TV -I0 operates on 105.130 Volt 60 
cycles A.C. Comes housed in a $950 beautiful hand -rubbed oak 
cabinet complete with portable 
cover. NET 

SPECIFICATIONS: 

Tests all tubes including 4. 5. 
6, 7, Octal, Lock -in, Peanut 
Bantam. Hearing -old. Thyra- 
tron, Miniatures. Sub-Mini- 
atures, Novels, etc. Will also 
test Pilot Lights. 
Tests by the well -established 
emission method for tube Qual- 
ity. directly read on the scale 
of the meter. 
Tests for "shorts" and "leak- 
ages" up to 5 Megohms. 

Lever ion 
n 

itsehes 
leoaning 
for in- 

dividual element testing. Be- 
cause all elements are num- 
bered according to pen- number 
in the RMA base numbering 
system, the user can instantly 
identify which element is un- 
der test. Tubes having tapped 
filaments and tubes with fila- 

nts terminating In more 
than one pin are truly tested 
with the Model TV -10 as any 
of the pins may be placed in 

when neutral position hen nec 
essarg. 
The Model TV -10 does not use 
any combination sockets. Ì vdall 
used for each type of tube. 
Thus it is impossible to dam- 
age a tube by inserting it in 
the wrong socket. 
Free-moving built -in roll chart 
provides c plete data for all 
tubes. 
Newly designed Line Voltage 
Control compensates for vari- 
ation of any line voltage be- 
tween 105 Volta and 130 
Volts. 

The New Model 200 AM and FM 

SIGNAL GENERATOR 
* R.F. FREQUENCY RANG- 

ES: 100 Kilocycles to 150 
Megacycles. 

* 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: 
Hartley oscillator 
with cathode follow- 
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 Kilo- 
cycles to 10 Megacycles and an 
accuracy of 2% on the higher 
frequencies. - 

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 200 operates 110 
Volts A.C. Comes complete with 
output cable and operating in- 

structions. 
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THE NEW MODEL 670 

Model TV -3o TELEVISION SIGNAL GENERATOR 

Model TV -30 comes com- 
plete with shielded co -axial 
lead and all operating in- 
structions. 

$2995 

Enables alignment 
of television I. F. 
and FRONT ENDS 
without the use of 
an oscilloscope. 

SPECIFICATIONS 
Frequency Range: 

4 Bands -No 
switching 

18- 32 Ma 
35- 65 Mc. 
54- 98 Mc. 

150 -250 Mc. 

Audio Modulating 
Frequency: 400 cy- 
cles (Sine Wave) 
Attenuator: 4 posi- 
tion, ladder type 
with constant im- 
pedance control for 
One adjustment. 

Tubes Used: 
6C4 as Cathode follower and modu- 

lated buffer. 
6C4 as R.F. Oscillator. 
6SN7 as Audio Oscillator and pow- 

er rectifier. 

SUPER 
METER 

A Combination VOLT- OHM -MILLI- 
AMMETER plus CAPACITY RE 
ACT ANCE, INDUCTANCE and 
DECIBEL MEASUREMENTS, 
D.C. VOLTS: 0 to 7.5/15/75/150/750 / 
1500 /7500. A.C. VOLTS: 0 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 Mfd., A to 4 Mfd. 
(Quality test for electrolytics.) REACT- 
ANCE: 700 to 27,000 Ohms; 13,000 
Ohms to 3 Megohms. 
INDUCTANCE: 1.75 to 70 Henries: 35 
to 8,000 Henries. 
DECIBELS: -10 to +18, +10 to +32, 
+30 to +58. 
The model 670 comes housed in a rug - 
cab, crackle-finished steel 
cabinet complete with test 
leads and operating in- 
structions. Size 5%0" X NET 
71/2" x 3 ". 

20 %p DEPOSIT REQUIRED 

THE NEW 

MODEL 770 VOLT -OHM MILLIAMMETER 
(Sensitivity : 1000 ohms per volt) 

Features: 
Compact, measures 31/2" x 5h" 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 time -sav- 
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- 7iíá/15/75/ 
150 /750 /1500 volts. 
4 D.C. CURRENT RANGES: 0 -1/15/150 
Ma.0 -134 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. 

ON ALL C. O. D. ORDERS 

An Accurate Pocket Size 

GENERAL ELECTRONIC DISTRIBUTING CO. NEW YORKf7,$ 

PARK PLN. Y. 
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HENRY HAS THE NEW 

hallicraffers 
MODEL SX -71 NOW! 

This new type of receiver -the first of its kind on the market -has 
extra sensitivity, selectivity, and definitely superior image rejection. 
Continuous AM reception from 538 kc to 35 Mc, and 46 to 56 Mc. 
One RF, 2 conversion, and 3 IF stages. 105 -125 volts AC. 11 tubes 
plus voltage regulator and rectifier. Only $179.50. 

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. Other popular Hallicrafters 
models: 538 -A, only $39.95; S -72, only $89.95; SX -43, 
only $159.50; SX -62, only $269.50. 

I have a complete stock of Hallicrafters receivers and transmitters. I'll make you the 
best deal on a trade -in for your communications receiver. I give you prompt delivery, 
and 90 -day FREE service. Nobody can beat Bob Henry on a trade -in, and I offer you 
the world's lowest credit terms. Write, wire, phone, or visit either store today for the 
best deal. 

slo 
WIIISARA 

Butler Y,MÜEOpri HENRY RADIO STORES 
11240 Olympic Blvd. 

LOS ANGELES 25 

CALIF. 

"WORLD'S LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS" 

Better 3 ways! 
1 - precision engineered 

ra E 2 - outstanding performance 

W . AN'ÌEi NAS 3 - competitively priced - competitively priced 

The 

(Jaccoid Conical Type 
Precision designed features that 
add up to flawless television re- 
ception on all channels. High 
forward gain and excellent front - 
to -back ratio. Perfect matching to 
transmission line . . . minimiz- 
ing "ghosts." 

Hi -Band 
Lo-Band 

Folded Dipoles 
and Reflectors 

Outstand ng reception over 
entire high band and low 
band television range. Ideal 
for "fringe" areas. Antenna 
sections rotate separately. Easy 
to install. 

DUAL INSULATED 
LIGHTNING PURPOSE MAST 
ARRESTER SCREW EYES STAND -OFFS 

108 

Double 
Folded 

Dipole- Reflector Array 
Uni- directional broad band 
system for all- channel, high 
band -low band reception. 
High sensitivity for build- 
ing up weak signals from 
distant TV transmitters. 

Conical Window Antenna 
Ideal for use where roof - top 
antenna is impractical. Ad- 
justable base spans 30 to 50 
inches to fit any wood or casement 
window frame. This popular Coni- 
cal antenna offers horizontal or 
vertical positioning for maximum 
response. 

Abele are Suss a representative group of 
the INSULINE family of TV antennas. 

insu +ine CORPORATION OF AMERICA 

0 MI1a° ,,, INSULINE BUILDING 36 -02 35th AVENUE . LONG ISLAND CITY, N. Y, 

+oaucts Sv + West Coast Branch and Warehoúsè: 1335 South Flower Street, Los Angeles, Calif'. 

Exclusive Canadian Sales Agents: CANADIAN MARCONI COMPANY, Montreal 

Write Dept. RT -5 for catalog of "Challenger" 
Antennas and Accessories. Visit our Booth 

No. 616 at Parts Show. 

The Genescope 
(Continued from page 62) 

The ability of the Genescope to pro- 
vide a zero or reference line is most 
appreciated when the FM sound c'is - 
criminator is being adjusted. Consider 
the typical television sound i.f. sys- 
tem shown in Fig. 6. It consists of 
three i.f. stages and a discriminator. 
The 3rd i.f. tube serves as a limiter 
to reduce the effects of amplitude 
modulation. The output cable of the 
sweep oscillator is connected to the 
grid of the 3rd i.f. amplifier tube. The 
vertical input cable of the oscilloscope 
is connected between point A and 
ground. The sweep generator is set 
to sweep for approximately .5 mega- 
cycle above and below the sound i.f. 
frequency. The vertical gain control 
on the oscilloscope is now advanced 
until a response pattern approximately 
1 inch high is obtained. The pattern 
will consist of two separate S- shaped 
response curves. Rotate the phasing 
control until the two curves blend as 
much into each other as possible. The 
result is shown in Fig. 7A. Now ad- 
just the blanking control until a sin- 
gle curve appears with a base line 
through it. See Fig. 7B. 

Adjust the primary of the discrimi- 
nator transformer for maximum am- 
plitude and linearity of the S- curve. 
Reduce the signal generator output as 
the height of the curve increases. The 
secondary of the discriminator trans- 
former controls the centering of the 
S -curve and it is adjusted until there 
is as much of the curve above the base 
line as below. Feed in a 21.25 mc. 
marker signal. If the discriminator 
is properly adjusted, the pip will ap- 
pear along the linear portion of the 
"S" curve. As a further test of the 
secondary alignment, set the AM sig- 
nal generator to the sound i.f. value 
(21.25 mc.) and modulate it with the 
400 cycle note. If the discriminator is 
not in perfect alignment, a 400 cycle 
modulation pattern should appear 
along the base line of the S- curve. 
See Fig. 7C. Adjust the discriminator 
secondary to the point where the 400 
cycle disappears, then reappears if the 
adjustment is continued in the same 
direction. When the signal is kept as 
low as possible, this check is a very 
sensitive one. 

A common difficulty encountered by 
the service technician when attempt- 
ing to align the r.f. end of a television 
receiver is the achievement of a prop- 

Fig. 9. Impedance matching output cable. 
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-THE BEST IN ELECTRONIC SURPLUS - 
12 V. DC HEAVY BEAM MOTOR 

Rated at 1/12 horsepower at 1725 
rpm, but actually with built -on 
reducing gears develops many, many 
times more power. Worm gear at end 
of reducer is 43 rpm. As is, can be 
used for hoisting, electric platforms; 
portable -electric trucks, conveyors, 
etc. Operates from 12 volts DC (two 
6 volt storage batteries). Additional 
7 inch heavy brass worm gear avail- 

.11d, to reduce rotation to 2) rpm, for antenna rotator 
S I. il', unused surplus. 
PRICE, EACH MOTOR 
7 -inch Brass Worm Gear, for 21/2 rpm $1.50 

$1 1.95 
Hi- QUALITY COMPASS 

AND ADJ. TRIPOD 
For orienting beam antennas, 
boat owners, hikers and many 
other useful applications where a 

real hi- quality compass is required. 
Compass is deluxe with ball and 
socket mount adapter, built -in 
levels, a zero set, a screw for lock- 
ing needle when not in use, two 
vertical sights- folding type, 4 
inch pointer on 5 inch compass, 
0 -360 azimuth calibration (coun- 
ter- clock- wise). Tripod is exceedingly well 
made, telescoping from 20 inches to 47 inches; 
and can be adapted for camera work. 
PRICE, Complete, as above, NEW, unused 
surplus. 
EACH $9.95 

VARIABLE AUDIO OSCILLATOR 
For service test bench, code 
practice (by keying), tone 

Mw' modulation of ham or co n- 
w' merciai transmitters, or 

with oscilloscope for audio 
amplifier testing. Has 5- 
point switch to provide 5 
different audio tones. Uses 
a 12A6 pentode to give 
plenty of audio power. 

Additional 12A6 in spare socket, for apare. No 1S4 
spare as shown. With diagram. 
PRICE, EACH $5.95 
20 -40 MC RESONANCE TUNER 

This is a Handy item 
for hams to have around. 
Consists of an entirely 
shielded resonance cir- 
cuit consisting of 4 
turns No. 16 wire tuned 
by a 75 mint variable 
capacitor. A 2 turn ro- 
tating link within the 
above coil, designed for 
connection to a trans- 
mission line or to link 

o coil of plate tank. Use- 
ful as absorption wavemeter, harmonic or parasitic 
wavetrap, or for rotating beams to eliminate slider 
contacts or wire twisting. Hi- potential contact on 
polystyrene insulation provides for neon glow lamp 
tuning. NEW units. $4.95 PRICE, EACH 

2 -VOLT VIBRATOR POWER 
SUPPLY, PE -157 

Designed for the "Horsy - 
Talky" or BC -745 Transmit- 
ter- Receiver, this unit can be 
adapted for supplying power 
to many other types of bat- 
tery operated walkie- talkies. 
Also ideal for converting bat- 
tery portable receivers to less 
expensive storage battery 
operation. Uses self- rectifying 
vibrator circuit, arid self - 
contained 2 -volt plastic stor- 
age battery (not supplied). 
Delivers approx. 125 volts at 
80 ma, as well as 1.35 fll. volts, 
and 13.0 volts bias. Includes 

vibrator charging circuit, for recharging from another 
6-volt (car) battery. Has speaker opening, speaker not 
included. NEW and Excellent condition units. 
PRICE, 
EACH $4.95 
DECK ENTRANCE INSULATORS, bowl and 

flange type. 8N" dia. wills heavy galvanized metal 
flange and bell. Top bell 6'/a" dia. 11 j" brass feed - 
thru rod. Very high voltage insulation. Individually 
packed in cartons, all NEW. 
12 FO R 518.03 
GENERAL ELECTRIC AMPLIDYNE M.G. SET, 
generator type yV- 5875677, motor type #73AB58, 
Navy #CG- 21ABU, 115/230V, 60e., motor rated at 
4i HP., generator output 250V. DC at 375W. 
NEW $60.00 
GENERAL ELECTRIC AMPLIDYNE MODEL 
5AM78AB47 MOTOR GE NERATOR SET. Motor 
3HP 440V, 3 phase. Output 250V. DC at 3 amps. anp 
60V. DC at 12.5 amps. Excellent Condition $85.00 

HAM & TELEVISION ANTENNA 
ARRAY 

For the ham, experimenter, or com- 
mercial application where directive 

j transmission and reception are de- 
sired. This array is designed for 20 
to 40 me coverage. Assembly is 
simple, and is easily changed to 

I 7 horizontal. Center supporting mast 
I ry is vertical dipole, contains within an 

rf transmission line, and at top a 
phase load box with plug -in inductors. Elements are re- 
movable, and design is for both transmission and recep- 
tion. Sturdy, and ideally adaptable for rotating beam 
array when used with motor -driven mount below. With 
instruction and diagram sheet. Shpg. wt. 75 lbs. 
PRICE, 
COMPLETE ARRAY $14.95 

MOTOR - DRIVEN 
BEAM ANTENNA 

MOUNT 
Weatherproof steel 
box, 12 "x1 5 %"x20" 
high, with 1/12 hp 12 V. 

DC motor installed within that 
rotates the heaviest possible beam 
at 2% rpm. Includes antenna mount- 
ing stub, azimuth indicator, clutch 
for manual or motor rotation, hinged 
door. Designed to operate with Array 
shown above. Supplied with cables, 
instruction and diagram sheet. NEW. 
unused surplus. 
PRICE, EACH.... $ 1 9.95 

580 -765 MC SUPERHET 
RECEIVER, 

WITH 
WAVEMETER 

Easily modified for Citi- 
zen's Band reception, or 
for experimental use on 
VHF Television. Uses a 
955 Autodyne detector - 
oscillator into 3 -stage re- 

sistance- coupled IF amplifier. Output is for headphones. 
Includes VR -150 voltage regulator tube, 6E5 tuning - 
eye, and 5Y3 rectifier. For 110 volts, 50/60 cycles AC. 
Calibrated Wavemeter mounted as separate portion, 
with variable tuning rod and hand -plotted calibration 
curve for each, permits checking frequency of incoming 
signal. NEW unused surplus. With instruction sheets 
and diagram, plus calibration curve, and tubes. 
PRICE, 
EACH $75.00 
RADAR TRAINING SET -MARK V 
For Student, Schools; Labs; or actual radar application. 
Operates in the 580 to 765 mc region, designed especially 
to illustrate how radar eqpt. functions, and permits mak- 
ing numerous experiments to put over radar funda- 
mentals. Uses above described receiver; separate trans- 
mitter using 8025 triode with 1.5 watts at antenna, with 
400 KC internal modulator using two 811 tubes; Ex- 
ternal modulator; generating audio frequencies of 16,000, 
4,000, and 1,000 cycles, and RF at 750, 350, and 175 KC, 
with selection switch for modulation frequency and 
wave form control, using 3 tubes, 807, 6N7, and 6J5; 
set of Antenna Dipole rods. Supplies with full instruc- 
tion sheets, diagrams, calibration curves, tubes, NEW 
unused surplus. 
PRICE, Per Set $ 1 75.00 
Technical Manual (Complete Instruction 
Book)forthe BC-312 & BC -342 Receiver. 
PRICE, Postpaid $1.50 

"SNOOPERSCOPE" TUBE 
Infra -Red Image Converter Tube (British) to make 
"Snooperscopes," " Sniperscopes," and other devices 
that see in the dark. Has many useful industrial 
applications. Operates with invisible infra -red rays, 
without scanning or amplifiers. Supplied with tech- 
nical data and diagrams. Every tube guaranteed! 
WE WILL NOT BE UNDERSOLD. 
EACH 55.00 
6 for $25.00 
BAUSCH & LOMB Front -End Lens Assembly, for 
best images. P2.1, 3.5 in. E.F. EACH $10.00 
M O U N T E D LENS UNIT, also for front -end, results 
as good as B & L unit. Speed F1.9 f.l, 91.44 mm 
outside dia. at one end 60 mm, length of mount 64 
mm. PRICE, EACH $7.00 

All Above Material Subject To Prior Sale. 25% 
Minimum Deposit With All C.O.D.'s. All prices 
F. O. B., N. Y. C. - TELEMARINE - 
COMMUNICATIONS COMPANY 

280 Ninth Avenue 
NEW YORK 1, NEW YORK 

20 -40 MC FIELD STRENGTH 
AND WAVEMETER 

Uses a 0 -100 Micro -ammeter with a 1S4 
Pentode, to receive signals in the 20-40 
mc range. 1.5 volts battery required. 
Tuning dial has dial lock, for fixing 
position, and telescopic 
Antenna permits ad- 
justing for strong or 
weak signals. Calibra- 
tion must be self -per- 
formed. With instruc- 
tion sheet and diagram 
NEW; unused eqpt. 
Dim: 61/2"x4 f "x52" 
(less antenna). 
PRICE, Each 

$12.95 

Ì 

VEHICULAR FM TRANSMITTER - 
RECEIVERS, BC -620 & BC -659 

Compact; almost portable, 
NBFM transmitter-receiv- 
ers designed for vehicle in- 
stallation. Provides instan- 
taneous selection of either 
one of two channels, preset 
for both Xmttr and rcvr., 
crystal controlled. Uses 13 
selected Loktal tubes in a 
highly engineered and effi- 
cient unit to give a 10 to 15 
mile range with a minimum 
of power consumption. Op- 

erates from batteries, or with PE -120 or 117 or 97 -from 6, 
12 or 24 bolts DC. Includes built -in loudspeaker, meter for 
checking voltages or various circuits, external handset for 
talk- receive. BC-620 covers 20.0 to 27.9 mc, BC -659 covers 
27.0 to 38.9 mc. Excellent communication eqpt. for in- 
dustrial or commercial application. With all tubes, handset, 
less crystals. NEW, unused eqpt. 4.95 Either BC-620 or BC -659. EACH $ 
PE -97, or 117, or 120, VIBRATOR POWER SUPPLY, for 
above. Operates from 6, 12 or 24 volts, by changing tap on 
transformer and vibrator. NEW, unused 
units. EACH $16.50 
WESTERN ELECTRIC 500 WATT 
"HLAS" ANNOUNCING SYSTEMS 
Gigantic Sound Power amplification for giant political 
rallys, airports, docks, stadiums, etc. 3 -unit eqpt., with 120 
db gain; automatic volume control and compression cir- 
cuits; Speech, Phono, and wire or tape recording inputs; 
20 KC erasing oscillator; 12- Speaker bank for handling 
full output. All in solid; splashproof cases. Operation from 
115/3/60 AC. 
WRITE FOR FULL DESCRIPTION SHEETS AND 
PRICES. 

PORTABLE 250 WATT W.E. 
BEACHMASTER SOUND EQPT. 

Super -Power 250 Watt Amplifier and Loudspeaker System 
for stadiums, ball parks, airports, etc. Complete pre -amp 
and power amplifier in water -tight case with internal 
blower. 9- Speaker horn assembly in similar case, making 
complete system portable. Operates from 110/1/60 AC. 
Complete with cables, tubes, dynamic microphone. 
WRITE FOR DESCRIPTIVE SHEET AND PRICES. - INVITATION - 
TO COME AND GET THE BIGGEST BARGAINS 

IN ELECTRONIC HISTORY! 
We invite you to come in and browse around, and see 
our terrific variety of electronic eqpt., all priced way 
down for quick sale. Intricate, expensive eqpt. costing 
hundreds of times our special low prices, just a few 
of each so that it doesn't warrant advertising or cata- 
loging. You will find, at ridiculously low prices, Tuning 
Fork Oscillators, Time -Delay Relays, Power Trans- 
formers of all sizes for transmitters and receivers, an 
amazing variety of hi- quality audio components, 
variable condensers of all types and sizes, insulators 
for every purpose, test and measuremental instru- 
ments; Commerical transmitters, from rY2 watt to 300 
watts which will make fine ham rigs, mine detectors, 
sonobuoy transmitters, radar, underwater sound de- 
vices, power supplies, metering panels, amplifiers, 
and hundreds of other devices and parts. 
PLEASE DO NOT WRITE FOR CATALOGUES OR PRICES. 
All of this material is priced for immediatetake away; 
no shipping or mail order. 

Communication Companies and 
Governmental Agencies! 

Do we have you on our mailing list? We have, for im- 
mediate delivery, some large hi- powered commercial 
transmitters, complete ship radar sets, 10 KVA Gas 
Engine Generator Sets that are NEW and Export Packed, 
and many other hard -to -get surplus items. Write us 
your requirements. 
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keep with it! 
Be sure you get that famous ALTEC 21B 

quality from over -active announcers 

and recording artists by using the new 

155A Chestplate. Because of the mic- 

rophone's perfect positioning, you may 

readily obtain the sound separation you 

desire from vocalists working with an 

orchestra ... without false bass! With 

this new adaptation of the 21B, sports 

announcers can always override even 

the noisiest crowds, for the 21B does 

not limit at audio peaks. Its smooth 

frequency response permits use in 

high -level sound fields which would 

ordinarily cause acoustic feedback. 

The 155A Chestplate is compact, 

lightweight and contains a matching 

unit which permits its use up to 400 

feet away from associated equipment. 

Send for brochure giving technical 

information on ALTEC 21B 

Miniature Microphone adaptations. 

11ff 
[ANS/NC COPPODATION 

1161 N. VINE ST., HOLLYWOOD 38, CALIF. 

161 SIXTH AVE., NEW YORK 13, NEW YORK 
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TERMINATION CONNECTIONS 

300 ohms Jumper 1 -2 Jumper 5 -6 

150 ohms Jumper 1 -2 
Jumper 5 -6 

50 ohms 2 -3 
75 ohms 4 -5 

75 ohms Jumper 1 -2 -3 Jumper 4 -5 -6 

50 ohms Jumper 1 -2 
Jumper 4 -5 

30 ohms 2 -3 
50 ohms 1 -5 

Open Termination Jumper 1 -2 -3 Jumper 4 -5 

Series Condenser 
.02 Add. 400 v. 

Jumper 2 -3 Jumper 4 -5 

Table 1. Terminal box connections for 
the impedance matching output cable. 

er match between the signal gener- 
ator and the receiver input terminals. 
Any appreciable mismatch will act to 
alter the shape of the response curve, 
causing adjustments to be made which 
will not provide the proper response 
when the signal generator is removed 
and the regular set antenna is con- 
nected. In the Genescope, matching 
of impedances is specifically provided 
for by employing the output cable ter- 
mination shown in Fig. 9. A variable 
matching network and a series of ter- 
minals are available at the end of the 
generator cable and by connecting the 
terminals as indicated in Table 1, im- 
pedance values of 50, 75, 150, and 300 
ohms can be obtained. Information is 
also provided in the instruction book- 
let accompanying the instrument for 
matching to other impedances. 

While not specifically outlined above, 
alignment of FM receivers would pro- 
ceed in a similar manner. 

The stress, thus far, has been di- 
rected toward alignment but the Gen - 
escope, through its separately con- 
tained oscilloscope, is equally valua- 
ble for servicing. Waveform check- 
ing and testing -which is a common 
practice for the video amplifiers and 
the vertical and horizontal sweep sys- 
tems -can be accomplished by feeding 

whatever signal is present to the ver- 
tical amplifiers of the scope. Where 
signal tracing through the i.f. and r.f. 
circuits is required, recourse can be 
made to the high- frequency probe. 
This probe is essentially a high fre- 
quency detector and may be used to 
pick up the signal at any point in the 
receiver where high- frequencies exist. 
This applies with equal force to video 
signals received from a station or an 
r.f. signal obtained from the AM gen- 
erator section of the Genescope. 

To trace a signal through the sound 
channel of a TV receiver, connect the 
output cable of the AM generator sec- 
tion to the antenna terminals of the 
receiver and set the AM generator to 
the sound r.f. carrier frequency of the 
channel being tested. Modulate this 
signal with the 400 cycle note. 

Attach the high frequency probe 
cable to the vertical input jack and 
touch the probe to various points 
along the i.f. system. Starting with 
the converter grid the signal may be 
traced through the i.f. system to the 
discriminator. 

The same test may be applied to 
the video i.f. system by tuning the AM 
generator to the video carrier fre- 
quency and proceeding from the con- 
verter tube through the picture i.f. 
stages to the video detector. Further 
tracing of the signal beyond the video 
detector can be done with a pair of 
conventional leads. 

Any single stage may be checked 
by connecting the h.f. probe across the 
output of the stage under test and in- 
jecting a signal of proper frequency 
to the input. When a received video 
(or audio) signal itself is being traced 
through the various stages, the AM 
generator is turned off and only the 
scope section is utilized. 

The Air Materiel Command at Wright- Patterson Air Force Base in Dayton has recently 
announced the development of a "Tom Thumb" synthetic radio tube, about the size of 

a match head, which may prove to be the Air Forces' answer to the problem of how 
to reduce the weight and size of its airborne electronic equipment. Named the "fieldi- 
star ", the sub -miniature tube is now in its early stages of development. The new tube 
is 1 /90th the size of the standard radio tube shown at the left while a present - 
day electronic tube towers over it at the right. Ten of these units could be carried 
in an ordinary thimble. Another advantage claimed for the new "tube" is that it uses 
so little current that most batteries can be eliminated, thus reducing equipment size. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


STOP MEASURING "GHOSTS!" 

Cree 

CHANNE ` 
4 ) 

NWAT You "egaaae/ 
NEW NATIONAL VIDEOMETER ENDS 
ALL TV INSTALLATION GUESSWORK! 

You can't see ghosts or noise on a meter. That's 
why field strength readings alone are un- 

reliable in making TV installations. Now, the 

new National Videometer gives you both meter 
readings and a TV picture. You see just what 
you measure. No more trouble- making initial 
installations! No more costly call- backs! 

Meter Check on 
Both Field Intensity 
and Line Voltage 

Set the meter switch to A.C. LINE and 
read the line voltage at the receiver 
input terminal directly on the 0 -150 
volt scale. Set the switch to SIG. STR. 
and read the field intensity on the 0 -10 
scale. A table is provided to convert 
directly to microvolts. Reading in- 
dicates field intensity at antenna input 
and is independent of contrast and 
brightness controls. 

Dfaty, 1950 

METER 

A.C. LINEO SIG. STR. 

$169.95 
(Slightly higher west of the Rockies) 

NATIONAL COMPANY, Inc. 
M A L D E N , M A S S A C H U S E T T S 
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Become an 

Electrical 
Engineer 

S. Degaee úc 36 7lloatlyd 

Major in Electronics 
IMPORTANT advantages are yours at this nonprofit 

Technical Institute and College. A valuable year 
is saved by gaining your B. S. degree in 36 months 
of continuous study. You get both practical, special- 
ized training in well -equipped laboratories -and a 
solid education in Electrical Engineering and related 
arts. 

The program includes 19 technical specialty courses 
in Engineering Electronics, along with four courses 
in Electronic. Design -plus Chemistry, Physics, 
Mathematics, Economics and basic Electrical Engi- 
neering subjects. 

You Become an ELECTRONIC TECHNICIAN 
after 12 months study in the Electrical Engineering 
course. Electronics is of tremendous growing impor- 
tance in communications, broadcasting, radio- televi- 
sion, power- system control, high frequency heating, 
printing and other fields. 

The Radio -Television Technician's certificate 
can be yours in 18 months. You are then equipped for 
specific positions in receiver and transmitter testing, 
servicing, sales and production. This course will be 
credited toward your B. S. degree in Electrical En- 
gineering. 

Military, Academic or Practical Training is 
evaluated for advanced credit. Preparatory courses 
are also available. 

Faculty of 85 specialists. 
1555 currently enrolled 
from 48 states and 23 for- 
eign countries. Over 35,000 
alumni. Terms open July, 
Oct., Jan., April. 

MAUKEE 
SCHOOL of 

ILW 
ENGINEERING 

Founded 1903 by Oscar Werwdth 

Write for free 110 -page 
catalog and 48 -page pic- 
torial booklet, Your Ca- 
reer." 

MILWAUKEE SCHOOL 
OF ENGINEERING 
Dept. RN -550 
1020 N. Broadway, Milwaukee, Wis. 

Without obligation, send me the 110 -page cat- 
alog and 48 -page "Your Career" booklet. 

Spot Radio News 
(Continued from page 18) 

private demonstration in the Hotel 
Statler, before a group of newspaper 
men and members of Congress, includ- 
ing the chairman of the Senate Inter- 
state and Foreign Commerce Commit- 
tee, Senator Edwin C. Johnson. The 
demonstration, which featured a new 
approach to the problem, involving a 
vertical shift rather than the horizon- 
tal method used previously, was ap- 
plauded by the Senator, who declared 
that he was well satisfied with the 
system now. 

THE HEARINGS disclosed that many 
of the questions which were puzzling 
the Commission, particularly those 
raised by Coy during his Oklahoma 
address, might have effective answers 
very soon. Dr. E. W. Engstrom pro- 
vided the clue that solutions were per- 
haps not too far away, by declaring 
that RCA had reached the stage where 
it might be possible to begin probing 
color standards. Such a step could 
now be considered, he stated, because 
of the high -level sampling synchroni- 
zation and color phasing techniques 
recently developed and particularly 
because of the new direct -view, tri- 
color tube, which would be demon- 
strated in Washington in the very near 
future. 

Testimony revealed that the direct - 
view, single tube shows ... "an at- 
tractive picture with good resolution 
and good color." 

Engstrom reported that . "Ex- 
perience in black and white television 
has shown that in order to realize con- 
sistent performance at the limit of 
system capabilities, it is necessary for 
the terminal units -pickup tubes and 
picture tubes -to have resolution ca- 

pabilities in excess of those of the sys- 
tem itself. Since this requirement 
seems equally applicable to a color 
system, our work on the tri -color tube 
has as a goal, the attainment of such 
extra resolution capability. We know 
of no reason why this goal cannot be 
attained in the near future. . . . Our 
investigation of receiver circuits for 
use in connection with a tri -color tube 
have, of course, been carried out in 
parallel with the tube development. 
We feel that this circuit development 
is straightforward and will provide 
for further color- receiver simplifica- 
tion. For example, only one yoke and 
deflection system are used, just as in 
ordinary black and white receivers. In 
turn, the elimination of two of the 
three deflection systems required in 
the current three picture -tube assem- 
bly also reduces power -supply needs. 
. . . With a suitable tri -color tube in- 
corporated in the simplified receiver, 
we may produce in the not- too -distant 
future a fully -electronic color televi- 
sion receiver, with but ten to fifteen 
tubes more than for a comparable 
black and white receiver." 

Questioning by Commissioners Jones 
and Hennock, as to the use of the tri- 
color tube for other systems, brought 
the striking reply that the tube could 
be used with the CBS system, even 
though 405 lines were involved, but 
that performance might not be too 
satisfactory because of the reduced 
resolution afforded by the 405 -line pic- 
ture. 

When queried about the size of the 
picture that the tri -color tube would 
provide, Engstrom declared that a six- 
teen -inch envelope was being used, 
with the viewing area masked down 
to about fourteen inches. The larger 
envelope had been selected because it 
simplified construction of the elements 
required for three -color presentation. 

Dr. Peter C. Goldmark, the field- 

The "electronic umpire" developed by the General Electric Company and used by 
the Brooklyn Dodgers during spring training. When a pitched ball passes through the 
strike zone, the shaded area, its shadow is seen by three electric eyes which look 
at the sky at the angles shown. If the pitch is a strike the ball is seen by the 
eyes in 1 -2 -3 order and electric impulses are created which light a "strike" indi- 
cating lamp. An inside or outside ball is not seen at all and a high or low pitch 
results in the ball being spotted in an improper sequence, and the lamp does not 
light, thereby indicating a "ball" was pitched. The strikes, as well as the speed 
of the ball, are registered on the recording machine shown in photo at the left. 

I am interested in course. 

NAME AGE 

ADDRESS 

CITY ZONE.. STATE.. 
Check if World War II Veteran 
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OUTSTANDING VALUES NOW AVAILABLE 
AMPLIFIERS 
AN CONNECTORS 
CABLE 
CAPACITORS 
CHOKES 
CIRCUIT -BREAKERS 
COAX -CONNECTORS 

COILS 
CORDS 
CRYSTALS 
DELAY LINES 
FILTERS 
FUSES 
HANDSETS 

INVERTERS 
JACKS 
KLYSTRONS 
KNOBS 
MAGNETRONS 
MAGNETS 
MICROPHONES 

METERS 
MOTORS 
POTENTIOMETERS 
POWER PLANTS 
POWER SUPPLIES 
PROJECTION LAMPS 
RECORDERS 

RESISTORS 
SELSYNS 
SCOPE ACCES. 
SHOCK MOUNTS 
SOCKETS 
SWITCHES 
TELEPHONE EQUIP. 

TEST EQUIPMENT 
TRANSFORMERS 
TRANSMITTERS 
TUBES 
WAVEGUIDE 
WAVEMETERS 
WIRE 

RADIO HAM SHACK broadcasts its sincere thanks to all its old friends and a hearty welcome to new ones. 
TO OUR OLD FRIENDS, it is not news that RADIO HAM SHACK is the house of value. They know that our mass purchasing policy 
of vast quantities of surplus equipment and the maintenance of one of the largest stocks of radio tubes and electronic components in the United States enables us to offer them LOW, LOW prices that are difficult to beat anywhere in the world. 
TO THE NEW FRIENDS we should like to meet, we extend our services and facilities to bring them the best of equipment at the lowest prices. Deal with us in confidence, secure in the knowledge that our tubes, components and equipment are of standard manufacture, rigidly inspected and securely packed to insure that only first QUALITY, BRAND NEW MERCHANDISE reaches you. 
Send for our monthly value packed flyer. Your requirements for immediate quotation will receive a prompt reply. 
REMINDER -RADIO HAM SHACK is a BIG BUYER of tubes, components and equipment. Submit your surplus stock inventory to us for fast action. No lot too large -none too small. 

WIRE! WRITE! today for latest prices. SPECIAL DISCOUNTS for large quantity purchases. 

IOVERSEAS BROADCAST!! WE SHIP ALL OVER THE WORLD!! SPECIAL HANDLING BY OUR EXPORT 
DIVISION INSURES SWIFT, CHEAP DELIVERIES TO ALL DESTINATIONS. CORRESPONDENCE IN ALL LAN- 
GUAGES. CABLE ADDRESS: HAMSHACK -NEW YORK. 

TUBES!! BRAND NEW! STANDARD BRANDS! NO SECONDS! COMPARE! TUB S:: 
0A3 /VR75 $1.05 3C22 $39.50 227A/5C27 $2.69 815 $1.59 9004 5 .24 
083/VR90 .65 3C23 2.19 249C 1.49 816 .99 9005 1.35 
0C3 /VR105.... .69 3C24/24G .35 2506 5.95 826 .39 9006 .15 OD3/VRI50.... .48 3C30/809 1.89 250TH 18.95 828 10.95 CIJA 9.95 
1621 /GL471A.. 2.87 3C31/C1B 2.98 250n 18.95 829 7.45 C5B 6.95 
1B22 2.87 3C45 12.95 274B 2.69 830B 3.19 C6A 7.95 
1623 8.75 3CPI 1.39 293A 2.98 832A 4.89 C61 3.65 
1B24 4.59 3DP1 1.79 294A 2.95 833A 33.95 C1000 .98 
1626 2.79 3DP1-S2A 2.79 3008 9.95 836A. 1.97 CK502AX 2.25 
1827 7.95 3D21A .98 304TH 3.49 837 1.19 CK503AX 1.95 
1829 .79 3EP1 2.59 304TL 129 838 1.98 C65058X 2.25 
1832 1.89 3E29 8.95 305A 24.95 841 .29 CK506AX 195 
1836 3.95 3FP7 .97 307A 3.69 843 .29 CK507AX 1.95 
1838 36.50 3GP1 5.95 316A .29 845 4.25 CK512AX 2.25 
1D21 3.75 3HP7 3.95 327A/5C37 2.75 851 12.95 CK571AX 8.45 
1921 .49 4-65A 14.21 331A 12.95 860 14.95 C 6100 .09 
192IA .89 4-125A 26.05 3504 1.98 861 9.95 061006 .85 
19218 1.39 4-250A 36.25 3506 1.39 864 .29 C 6100 .89 
1922 .98 4AP10 198 368A/S 4.98 865 .79 E1148 .29 
1923 .79 4B22 9.98 371B .49 866A 105 EF50 .39 
19234 .79 4624 1.98 388A .47 8661R 1.05 F123A 7.95 
IN23B 1.89 4825 7.95 393A 3.69 8S9B 26.50 F121A 15.95 
1927 1.29 41326 4.49 394A 3.69 872A 1.12 F128A 69.50 
1934 .82 4828 2.47 4176 9.95 874 .39 F606 37.50 
1P23 2.49 4B32 9.95 446A 1.25 876 .29 F660 49.50 
1P24 .59 4C35 19.38 446B 1.79 878 1.98 F862A 397.50 
1P36 2.85 4022 9.95 450TH 19.95 884 1.19 F017 2.69 
1S21 3.95 4D32 9.95 45071 44.50 885 1.19 FG27A 6.95 
2AP1 3.89 4E27/257B 12.45 527 5.95 902 3.39 F032 4.95 
2C21/RK33 .24 5AP1 2.95 559 .98 905 2.49 FG33 7.95 
2C22/7193 .15 5AP4 2.95 575A 11.95 908 4.95 FG57 12.95 
2C26A .15 5BP1 2.29 631P1 3.75 918 1.49 FG814 3.29 
2C34/RK34 .22 5 BP4 2.39 700A 19.95 919 1.95 FGIOSk 8.95 
2C39 17.95 5CP1 1.29 7008 1995 923 .79 FG172 13.95 
2C40 495 5CP7 2.95 700C 19.95 927 1.25 F0190 12.95 
2C43 7.95 5021 24.45 1000 19.95 930 .98 GL146 9.95 
2C44 .98 5FP7 119 701A 3.95 931A 2.98 GL434A 2.69 
2C46 6.95 5GP1 298 702A 2.69 954 .18 GL471A 2.85 
2C51 5.95 S1P1 39.50 703A 189 955 .25 GL562 89.50 2021 .89 5JP2 8.95 704A 1.49 956 .25 GL697 69.50 2029 1.39 5JP4 39.50 705A .69 957 .22 HF100 fi.95 
2E22. 1.19 5123 12.95 7068 18.95 958 .22 HF125A 14.95 
2E26 3.39 5129 12.95 706CY 18.75 959 .35 HF200 14.95 
2E30 2.39 5130 47.50 706FY 47.50 991/NE1S .24 HF300 17.45 2121A 7.95 5LP1 12.95 7061W 47.50 1613 .49 HY1146 .69 
2122 7.95 5MPI 9.95 707B 14.95 1614 1.35 HY115 .59 2126 6.95 5NP1 4.98 708A 3.59 1616 .49 HY615 .19 
2J27 12.75 6C21 19.69 713A .79 1619 .17 KU610 6.95 
2130 49.50 6F4 5.59 714AY 3.59 1624 .67 KU627 6.95 
2131 8.49 614 4.49 7154 5.49 1625 .19 KC4/MLI00....37.50 
2J32 12.95 7BP7 9.95 715B 6.59 1626 .25 ML101 49.50 
2133 18.75 9GP7 8.95 715C 19.95 1629 .19 MX408U .39 2134 18.95 9JP1 6.95 717A .49 1630 .49 REL21 .98 
2136 97.50 9LP1 19.95 721A 1.98 1631 .98 RK59 1.69 2131 12.95 9LP7 1.98 723A/B 12.95 1632 .69 RK60 .42 2138 11.95 lOBP4 19.69 724A/B 295 1533 .79 0665 2450 
2139 19.95 10Y .19 725A 6.45 1634 .98 

08 687732 

.59 
2140 24.50 12DP7 14.95 726A 6.75 1635 1.09 RK73 .59 2146 49.50 12GP7 12.75 726B 29.50 1636 1.98 RX21 2.39 2J48 ..12.75 12HP7 13.95 726C 49.50 1638 .65 RX120 8.95 2149 39.50 12LP4 24.95 730A 9.95 1644 .98 V70D 7.35 2150 22.50 15E 1.19 750TL 69.50 1654 2.45 VCR138 5.95 21546 22.50 15R .49 800 1.49 1665 1.10 VR53 ,19 2155 69.50 16AP4 49.50 801A .19 1851 .69 VR78 .29 2161 34.50 19T8 .89 502 4.19 1960 .89 VT127A 2.19 
2162 34.50 . 2304 29 803 2.95 2050 1.19 VT158.. 14.95 2K25 22.50 2807 .29 804 7.95 2051 .39 VU111 .49 2K28 24.95 30 SP .19 805 3.65 8005 4.75 W1468 5.95 2K29 24.50 351G 5.95 807 1.09 8011 .25 WL530 

112542:7949155959 

275 3AP1 4.59 45 SP .19 808 .99 8012 1.39 WL531 4.75 3B22 1.96 53A 5.95 809/3C30 1.89 8013 1.39 WL532 1.89 3B24 1.49 75TL 5.95 810 7.95 8014 22.50 W1616 37.50 
3B25 4.87 100R .97 811 1.98 8020 WL619 18.95 
3826 1.49 100TH 995 812 2.45 8025 3.69 W1677 34.50 
3B27 1.95 100TS 225 812H 686 9001 .32 W1681/686....22.50 
3B28 7.95 211 .25 813 6.85 9002 .25 WL7104 .25 
3ßP1 2.39 217C 9.95 814 1.98 9003 33 0A2 1.29 

0A4G $ .89 5Z4 $ .77 6SN6GT $ .97 
002 1.67 643 .92 6SN7GT .54 
OZ4 .57 6A4LA 1.09 6SQ7 .45 
OlA .39 6A6 .79 6SR7GT .52 
1A3 .44 6A7 .69 6SS7 .49 
1A4 1.09 6A8 .75 6ST7 .72 
1A4P .97 6AB7 .79 6SU7GTY 1.25 
1A5GT .49 6A07 .74 65V7 .79 
1A6 .79 6AD7G 1.09 6T7G .89 
1A7GT .67 6AF6G .79 6U5G .65 
1AB5 .59 6AG5 .69 6U6GT .63 
183/8016 1.15 6AG7 .98 6U7G .49 
1B4 1.19 6AH6 1.29 6V6 .89 
165/25S .89 6A15 .79 6V6GT .57 
IC5GT .59 SAKS .85 6W4 .63 
106 .89 6A 66 .79 6W7G .77 
1070 .89 6AL5 .59 6X4 .57 
1D5GP .97 6AQ5 .49 6X5GT .47 
1070 .89 6AQ6 .59 6Y6G .67 
1D8GT .95 6AR5 .52 6C7G .98 
1F4 .75 SAT6 .44 6ZY5G .59 
1F50 .75 6A86 .59 7A4/XXL .49 
1G4GT .69 6AV6 .47 7A6 .59 
1G6GT .65 6B4G .89 7A7 .53 
1E7G 1.15 6B6G .79 7AG) .72 
1H40 .55 607 .87 7B4 .53 
1H5GT .54 6BBG .69 785 .67 
1H6GT .87 66A6 .55 786 .56 
1166 .75 6BE6 .52 7B7 .59 
1L4 .48 6BF6 .57 7C4 34 
ILA4 .79 SBG6G 1.47 705 .48 
1LA6 .89 66H6 .59 7C7 .59 
1LB4 .89 6BJ6 .57 7E5 .67 
1LC5 .69 6C4 .19 7E6 .54 
1LC6 .19 6C5 .47 7E7 .62 
1105 .19 fiC6 .57 7F7 .59 
ILE3 .69 6CSG .69 7H7 .59 
1L5 .79 6D6 .44 7K7 .89 
1184 .79 6DHG .79 7L7 .69 
IL N5 .67 6E5 .69 7N7 .67 
IN5GT .59 6F5 .47 7Q7 .59 
1P5GT .fi7 6F6 .57 767 .69 
1Q5GT .67 6F6GT .57 7V7 .87 
164 .59 6F7 .69 7W7 .79 
1R5 .69 6F8G .87 7X7 
1S4 .59 606G .69 7Y4 

.79 

.47 
155 .49 6H6 .39 7Z4 .57 
1T4 .53 6H6GT .37 12A .57 
1T5GT .69 615 .47 12A6 .17 
lU4 .59 6J5Gi .39 12A7 .89 
1V .57 6J6 .77 126801 .49 
2A3 .87 617 .67 12AH7GT .80 
2A4G I.07 617GT .65 12AT6 .44 
2A5 .69 6650T .79 12AT7 .79 
2A6 .79 6KfiGT .44 12AU6 .57 
2A7 .79 6K7 .49 12AU7 .67 
2V3G .69 6K8 .79 12AV6 .54 
2X2 .37 6L5GT .79 126A6 .55 
2X2A .65 6L6 1.05 126ES .49 
3A4 .34 616G .99 1200 .34 
3A5 .79 6L6GA .85 I2F5GT .58 
3A8 1.59 6U .79 12H6 .27 
367/1291 29 6L7G .87 1215GT .34 

386/1299 .29 617 .75 1217GT .67 
3LF4 .19 6Q7 .64 12K7GT .52 
3Q4 .47 6R7 .79 12K8 .59 
3Q5GT .67 6S7G .79 12Q7 - 

3S4 .57 6S8Gi .77 12SA7 
.49 

.57 
3V4 67 6SA7 .44 12507 .54 
5R4GY 1.09 6SC7 .59 12515 .59 
5T4 .87 fiS07GT .44 12SF7 .54 
SU4G .49 6SF5 .49 lYSG7 .52 
5V46 .87 6SF7 .59 12SH7 .35 
SW4 .67 6SG7 .59 12517 .47 
SX4G .51 6SH7 ,37 12SK7 .57 
5Y3GT .39 6517 .47 12517 .59 

5Z3G .52 6SL7GT .59 12SQ7 .49 

RADI., HAM SHACK Inc. 
189 GREENWICH STREET NEW YORK, N. Y. 
May, 19.50 

12667 5 .49 
12Z3 .69 
14A4 .79 
14A7 .52 
14B6 .67 
14F7 .69 
14F8 .79 
14H7 .59 
1417 .87 
1497 .85 
14Q7 .53 
14R7 .67 
19 .69 
244 .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 
3513 .57 
35Z4 .44 
3525 .39 
36 .67 
37 .35 
38 .37 
39/44 .27 
41 .49 
42 .49 
43 .49 
45 .52 
45Z3 .57 
45Z5 .55 

46 .62 
47 .69 
49 .85 

50 1.39 
50A5 .69 

9913g GT 50L6GT .52 

S0Y6 .57 
53 .87 
56 .45 
57 .45 

58 .49 
59 .89 
7017 .99 
71 
75 
76 .44 
77 .43 

18 
80 
81 

82 
83 
83V 
84/fiZ4 
ö5 
89Y 
11717/M7 
117N7 
117P7 

117Z6 

.44 
.37 

1.25 
.84 
.75 
.89 
.56 
.69 
35 

1.19 
1.19 
1.19 
.49 
.65 
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Vee -D -X 

ANTENNA SWITCH 

NJ $4.95 list 
Separate lead -ins on multiple antennas are no 

problem with the new VEE -D -X antenna switch. 

Just turn the knob, and you can change over in- 

stantly from one antenna to another. Eliminates 

entirely the fuss and bother of changing transmis- 

sion lines every time a different antenna is used. 

Very useful for T V Dealers when demonstrating 

more than one receiver from a single antenna. 

Here are the features that make the VEE -D -X 

Antenna Switch the finest available: 

Specially designed switch prevents leakage. 

Furnished in attractive ivory plastic case with 
satin finished aluminum face. 

Terminal strip accommodates three separate 
lead -ins as well as output line to receiver. 

Easy to install. 

Lead -ins attach to rear and are hidden from 
view. 

VEEB'X 
VEE -D -X means video distance 

LA POINTE- PLASCOMOLD CORP., 3 
Unionville, Conn. 

Please send me further information about your 
TV antennas and accessories. 

Name 

Address 

City Zone State 
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sequential color disc exponent, indi- 
cated that he was delighted to hear of 
the tri -color tube, which he felt could 
be used in the CBS system at a much 
lower cost and without the addition of 
other receiver type- tubes. He did not 
agree that the resolution problem was 
too acute. However, in an appearance 
before the Commission several weeks 
later, he described a modified system, 
using a sampling circuit based on the 
horizontal interlace principle, which 
provided a 525 -line picture. 

As soon as RCA had learned that 
CBS had outlined a method using sam- 

pling and horizontal interlace tech- 
niques, similar to what they had pre- 
scribed for their picture -dot interlace 
electronic system, headquarters issued 
a statement by RCA Lab Chief Dr. C. 
B. Jolliffe, which declared that: "At 
last CBS has admitted the weakness 
of its color television system. Because 
of lack of resolution in its system, 
CBS now states that it will now adopt 
the principles of sampling and horizon- 
tal interlace, developed by RCA." 

Shortly after the Jolliffe statement 
was released, CBS issued a biting re- 
ply. Prepared by Adrian Murphy, 

NEW 500 KW. SUPER -POWER BEAM TRIODE 
RADIO Corporation of America has 

recently announced the develop- 
ment of what is believed to be the 
world's most powerful electron tube, a 
high -vacuum "super -power beam tri- 
ode" capable of 500 kw. continuous out- 
put and tested at one million watts 
input. 

The new tube, RCA Type 5831, rep- 
resents the first commercial attempt 
to build power output of this magni- 
tude into a single tube. Despite its 
enormous power input capabilities, the 
new tube measures only 3834 inches in 
length and weighs only 135 pounds. 

Applications of the new tube include 
high -power c.w. applications and in- 
ternational broadcast service. In un- 
modulated class C service, the 5831 has 
a maximum plate voltage rating of 
16,000 volts, a maximum plate input of 
650 kw. and a maximum plate dissipa- 
tion of 150 kw. To provide 500 kw. out- 
put in unmodulated class C service, 
under typical operating conditions, the 
tube requires only about 900 watts grid 
drive. The tube can be operated with 
maximum rated plate voltage and plate 
input at frequencies throughout the 
standard broadcast band and much 
higher. The limitations for operation 
of the tube at high frequencies and at 
higher power have not been determined 
at present. 

The outstanding structural feature 
of the tube centers around the "elec- 
tron heart," an array of 48 independent 
unit electron -optical systems arranged 

RCA's new "Super -Power Beam Triode" which 
is capable of 500 kw. output and which has 
been tested at one million watts input, is 
shown with Dr. L. P. Garner, head of the 
company's Advance Development Lab at Lan- 
caster, Pa., where the tube was developed. 

cylindrically in the tube. Each of these 
systems consists of a filament in a slot 
in the beam -forming cylinder, grid 
rods, and the copper anode. Electrons 
leaving the emitting surface of the fila- 
ment are beamed between a pair of 
grid rods to the anode by the focusing 
action of the beam -forming cylinder. 
Even though the grid may be positive, 
relatively few stray electrons strike it. 

The individual filament and grid ele- 
ments of the unit triodes in the array 
are tungsten rods 8 inches long, sup- 
ported at both ends by means of knife - 
edge V -notch arrangements. Special 
feature of this design is the "panto- 
graphic mounting," consisting of a 
device with flexible spring- loaded fin- 
gers to which the filament rods are 
hooked. The pantographic device makes 
each filament strand and grid rod me- 
chanically independent, and allows ver- 
tical movement without disturbing 
the precise alignments and spacings 
essential to effective electron optics. 
The filament strands are made of thori- 
ated tungsten for economical opera- 
tion, as well as for high emission 
capabilities. 

The internal elements of the tube, 
including the cylindrical beam -form- 
ing structure, anode, and filament, are 
concentrically arranged, adding to the 
high efficiency of the design, and per- 
mitting the use of a simplified internal 
water -cooling system for the beam - 
forming cylinder and anode, with sim- 
ple external hose connections. 30 

The "electron heart" of the new RCA Type 
5831 tube consists of 48 independent unit 
electron -optical systems arranged cylindri- 
cally in the tube. Operator is shown mount- 
ing one of the 48 separate grid strands in 
place. The new tube is a water -cooled type. 
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LatesT WELLS Tube Price 
Many Types Are Now Scarce At 
These Low Prices. Check your re- 
quirements at once for your own 
protection. All tubes are standard 

brand, new in original cartons, 
and guaranteed by Wells. Order 
directly from this ad or through 
your local Parts Jobber. 

TYPE. PRICE EA. TYPE. PRICE EA. TYPE. ALICE EA. 

0446 
OIA 
Ei.-CIA 
143 
1A5GT 
CIB/3C31 

1B21A/G1A71A 
1B22 

1832/532A 
1842 
1818 
Ei.1C 
1C5GT 
106 
1C7G 
1D8GT 
IE7GT 
IF4 
1G8 
11146 
1118G 
1L1 
1I.C8 
IIY5 
L\5GT 
1P24 
1Q.5GT 
1R4 
185 
1T4 
2A3 
2A7 
24P1 
287' 
2822/GL5S9 
2C22/7193 
2C26 
2C20A 
2C34 
2C44 
2J21 
2J21A 
2J22 
2J28 
2J27 
2J31 
2J32 
2J33 
2J34 
2J37 
2J38 
2J48 
2J81 
2J62 
2X2 
2Y3G 
3A4 
3A4/47 
387 
3822 
3824 
301 
EI-3C 
3C21 
3C24i24G 
3C31-C IB 
3CP1-S1 
3DP1 
306/1299 
3FP7 
3FP 7A 
301 
3817 
3HP 7 
395 
395GT 
3S4 
GA4 
REI.'1 

VT5/ 2154 
5AP1 
EI-0513 
501 
58P4 
5CP1 
5021 
5FP7 
SGPI 
5HP4 
5J23 

.95 

.45 
3.95 
.60 
.65 
4.85 
1.75 
2.55 
3.40 
7.50 
1.85 
5.25 
9.90 
4.85 
.65 
. 75 
.85 
.95 
1.95 
.90 
.66 
.80 
.80 
. 50 
.75 
.85 
.75 
2.50 

. 85 

.55 

.70 

.75 
1.05 
.75 
4.75 
.75 
3.25 
.35 
. 30 
.40 
.40 
1.25 
10.45 
11.45 
9.85 
8.45 
12.95 
9.95 
12.85 
18. 95 
17.50 
13.85 
6.95 
12.95 
24.50 
14.95 

.55 
1.20 
.35 
. 45 
. 45 

2.35 
1.7.51 

3.75 
3. 95 
5.00 
.50 

4.85 
1.95 
3.75 
.45 

1.85 
4. 95 
4.50 
1.00 
2.95 
.90 
.90 
. 75 

2.00 
14.95 
1.20 
3.95 
4.25 
2.75 
3.95 
3.75 

24. 75 
2.75 
2.75 
4.75 
14.25 

5J29 
5V4G 
584 
5Z3 
6Z3G 
6-4 
6-7 
EL-C6A 
843 
6A6 
6487 
6AC7 
6AE6G 
6465 
65118 
8AK6 
6AK8 
6AI.5 
BAU6 
6AV8 
6840 
687 
888 
6886 
6858 
68E6 
6C4 
GCHQ 
6C21 
606 
8F5 
Or8 
OF6G 
BFHG 
6666 
6118 
6.16 

617GT 
6.18G 
6K6GT 
6137 
6H7G 
BL6G 
61.7 

887 
657/GT 
647 
6R7G 
6547 
BSC7 
a.4C?GT 
1iSF7 
8SF5 
6SG7 
0687 
65117GT 
6SJ7 
6S.17GT 
8SK7 
8SK7GT 
OSITGT 
6SN7GT 

GSQ GT 
607 
6SR7GT 
8SS7 
GC7G 
6V6GT 
Fi8'5G 

6X5GT 
6466 
7-7-11 
744/XXL 
745 
746 
7A7 
781 
786 
788 
7837 
7C4/1203A 
7C5 
7C7 
7E5/1201 
7E6 
7F7 
787 
7L7 
787 
7T7 

13.45 7Y4 .90 
1.07 9-3 .45 
.76 10 .55 

10 ACORN .65 .80 
10(VT-254) .55 

.35 10E/146 1.00 

.35 1071 .60 

2.00 l0Y(VT-26) .45 
.80 1248 .25 
.65 1248GT .25 

. 95 
12AH7GT 1.12 . 9U 
12AU7 .98 .85 

1.20 12AX7 1.20 
1.30 12808 1.20 
1.20 12C8 .50 
.80 12F5GT .65 
. 95 1286 .40 
. 95 12J5GT .40 

.81 12J7GT .70 

. 95 12K8 .65 

.75 1207GT .76 

. C6 12SA7 .73 

.95 12SC7 .75 

.95 12SF7 .60 

.85 12SG7 .65 

. 40 12S117 .40 

1.05 12SJ7 .73 

19.25 
j2SK7GT .60 .50 
12SL7GT .60 

. 85 
12S87GT 1.10 

. 60 12SQ7GT .60 

.95 12SR7 .60 

. 80 12X825-2AMP.TUNG.1.95 

.45 12Z3 .90 

.90 13-0 .35 

.70 1447 .90 

.95 1486 .75 
.55 14F7 .90 
. 80 1417 .90 
.80 14Q7 .90 
1.35 14R7 .90 
.'75 15E 1.50 
.75 158 1.20 
. 75 188879-2A6IP.TUNG.1.95 
.65 FG17/967 3.25 
.75 19 1.20 

20-4 BALLAST. .45 
21-2 BALLAST. .45 
REL21 2.76 
2304 .45 
RK24 1.75 
::44 .75 
11K25,/802 2.85 
VT-25-4/10 .S5 
2.525 .73 
25Z6GT .55 
2.5Z6G .55 
28 .65 
27 .50 
2807 .40 
30,1T-67 . 75 
:10 (NOT VT-67) .75 
:13 .75 
34 .35 
6.1'.34 1.50 
RK34/2C34 .45 
:15/51 .60 
35L6GT .73 
35W'4 .73 
15Z56T .62 

. 35 36 .40 

. 60 37 .40 

.80 38 .40 

. 75 39/44 .35 

.60 41 .55 
42 .50 
43 .50 
45 SPEC. .50 
48 .76 
EF50 .45 
U1150 1.00 
5085 1.00 
60L6GT .95 
56 .66 
57 .45 
68 .50 
R0160/1841 .65 
VT62(BRITISH) 1.10 
85 1.25 

.75 

.70 
.80 
.65 
.65 
.40 
. 40 
. 80 
.60 
.60 
.60 
.60 
.8,51 

.60 
.60 
.60 
.80 
. 80 
.85 
.75 
.80 
.73 
.65 

. 60 

.60 

. 60 
4.95 
.35 
.65 
. 65 
. 60 
.60 
.70 
.70 
.70 
. 70 
.90 

nPE. PRICE EA. TYPE. PRICE EA. TYPE. 

6684 
YT67/30 
70L7 
71A 
CEQ72 
CRP72 
CY'N72 
819172 
R19í73 
75 
76 
77 
78 
YT178 
80 
FG-81-A 
83V 
89 
89Y 
Y1190 
YT90(BRITISH) 
VR92 
FG95/0G1295 
YT98/1.EL5 
100R 
100TH 
101/837 
102F 
FG106 
VR106 
VU-111-S 
114B 
1215 
1224 
YT127 (BRITISH) 
YT127A 
VR160 
VT158 (IIK) 
FG172 
2058 
211 (VT-4-C) 
2155 (4T5) 
CEP220 
2214 
2274 
'31D 
tIX2a3A 
250,3 
2574 
2684 
282B 
2874/722A 
304Ti. 
304TH 
3074 
3164 
3274 
3508 
354C 
3568 
368AS/703A 
371A/11T62 
3718 
3884 
3934 
3954 
60:4080-BALLAST. 
417A 
4344 
448.4 
446B 
450TH 
GL451 
GL471A 
SS501 
527. 
WL530 
81531 
WL532 
532A/1B32 
GL659 
KC810 
HY'015 
WL832A 
700 
7008 
700C 
7000 
7014 
7024 
703A/388AS 
7014 

.90 

.90 
1.06 

1.7 66 
. 95 
1.75 
.90 

1.25 
.89 
.55 
.55 
.60 
.65 
.45 
3.96 
.90 
.73 
.40 
.65 
2.56 
.86 

9.95 
14.95 
2.75 
11.50 
1.85 
3.56 
9.75 
.86 
.55 
1.20 
2.66 
2.65 
.36 
2.95 
.50 

14.95 
19.75 
1.45 

. 60 
1.20 
2.00 
1.75 
4.75 
1.20 
1.95 
9.00 
3.00 
2.95 
4.25 
9.50 
1.75 
5.75 
4.25 
.55 

2.50 
2.65 
14.95 
4.95 
3. 95 

. 95 

.85 
3.95 
4.65 
4.95 

30 
14.50 
3.40 
1.56 
1.56 

17. 95 
1.90 
2.56 
3.00 
9.95 
6.00 
12.96 
1.85 
3.55 
3.75 
7.46 
1.05 
8.75 
7.95 
7.95 
7.96 
7.95 
3.00 
2.95 
3.96 
1.75 

7054 
706ÁY 
7074 
707B 
7084 
7094 
7104 
7134 
7I44Y 
7158 
7174 
718BY 
718EY 
721A 
7218 
722Á/287A 
723ÁB 
7244 
725A 
7264 
7288 
7304 
801 
8015 
803 
804 
805 
807 
808 
809 
812 
813 
814 
815 
828 
8308 
832A 
834 
835/381114 
836 
837 
838 
841 
842 
843 
851 
852 
861 
864 
865 
866 -JUNIOR. 
8664 
869 
8698 
8724 
874 
876 
878 
879/2X2 
902 
923(PHOTO) 
930 
991A 

1.55 
17.50 
14.00 
16.00 
3.75 
4.75 
2.45 
1.50 
3.76 
9.75 

. 85 
16.00 
16.00 
3.75 
3.95 
9.60 
14.95 
4.25 
9.96 
12.60 
13.50 
9.95 

. 50 

. 70 
5.25 
8.96 
5.95 
1.25 
1.66 
2.50 
2.96 
7.85 
3.76 
2.85 
.76 
3.96 
7.95 
5.75 
1.10 
1.35 
1.86 
3.25 

. 60 
2.76 
.50 

39.00 
8.25 
29.45 

.45 
2.55 
.85 
1.30 
19.76 
27.25 
2.45 
1.95 
.S0 
1.96 

. 55 
3.50 
1.35 
1.00 
3.05 

955 
958 
967 
958 
9584 
959 
987/F517 3.25 
991/NE -16 .24 
1005 .26 
1007 4.50 
1148 .35 

. 45 1201 
1203 
12035 

.55 

1294 

3.55 
001296 
299/306 .46 
1613- SELECT.8F6 .55 
1616 1.25 
1619 .36 
1821 1.25 
1625 .35 
1826 
1629 . 35 

.35 

1030 3.95 
1638 .90 
1641/R1:60 .65 
1642 .50 
1852/84C7 .90 
1853/6ÁB7 .95 
1960 1.36 
1961/532A 1.85 
3050 .78 
2051 .75 
Lxens3 1.20 
7193 .35 
8011/VT90.11RITISH2. 55 
8012 3.25 
8013 1.25 
8013 1.50 
8019 1.75 
8020 3.25 
8025 8.75 
9001 

4 

.85 
9002 .45 
9003 .60 
9001 .40 
90 .40 
381100 14/831 1.10 

PRICE EA. 

.55 

.65 

. 46 

.55 

. 55 

.55 

XTAL DIODES 

1821 
11215 
18218 
L\22 
1823 
1N23A 
L\27 
1\29 
185101E) 
1848(GEY 
1852 (GE 

.85 

.95 
1.20 
.80 
. 80 
. 85 
.85 
.85 
. 75 
. 75 

1.00 

JUST OUT - 
CATALOG 11500 
Manufacturers, Distributors 
and Amateurs: Write for 
the brand new Wells Elec- 

tronic Catalog H500. Its full 
of Tremendous values in 

highest quality components. 

PARTS SHOW VISITORS: Be Sure to See Our 
WELLSHuge Display at Our LaSalle Street Show Rooms 

SALES, INC. 320 N. LA SALLE ST. DEPT. R -5, CHICAGO 10, ILL. 
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The BROOK 
All Triode High Quality 

AUDIO AMPLIFIERS 
Provide the Key to 

afedel í2A340 watts. 

All Low Mu Triodes 

Plus 

Brook made 
Transformers 

Plus 

Brook's own Circuits 

Nodd toC3 -3o watts 

Finest Audio Quality 
you ever listened to 

2tfinus 

Listening Fatigue 
Plus 

High Quality at 
extremely low volume 

Plus 

High Quality at the full 
loudness of a band or symphony 

'You can believe your ears when you listen with a Brook Audio Amplifier.' 
'Write today for TREE Technical Booklet and detailed distortion analysis. 

BROOK ELECTRONICS, Inc. 
Dept. R E -0 34 DeHart Place Elizabeth, N. J. 

NOW AVAILABLE 
At your RCA Distributor 

MODEL 

515 51 

MULTI DRAWERS are the handy 
small parts steel storage cabinets 
you and your friends have always 
wanted! Each 5 x 2%8 x 21/4 drawer 
(painted green) interlocks on top. 
bottom or sides making it possible 
to fit them around existing fixtures 
for economy of space. Card holder 
on front of each MULTI DRAWER. 
Immediate delivery in sets of 12 
at $3.50 per set. Mail coupon now! 

THE CINCINNATI VENTILATING CO., INC. 
Third and Madison Sts., Covington, Ky. t. Please send sets of MULTI DRAWERS 53.50 pt 

C.O.D. D Check Money order enclosed. I 
agree to pay postage. 

I am interested in being 
Send full information. 

a MULTI DRAWER dea ter. 

Name 

Address 
City and State 

S J 
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The sensational RCA 

15" Duo -Cone Speaker 
... proud offspring of the 

famous RCA LC-1A 

CBS vice -prexy, the text indicated that 
the RCA statement was a ... "gross 
distortion of the facts." 

To support its view that the pictures 
provided even by the original Gold - 
mark approach were highly satisfac- 
tory, CBS offered the testimony of a 
parade of experts, one of whom was 
Dr. Jack W. Dunlap of a research or- 
ganization in New York City. Report- 
ing on a survey of doctors, who had 
viewed CBS color TV, he said that 
over 94 per -cent thought that the 
"over -all quality" was "excellent." 
Testimony offered by Oscar Katz, di- 
rector of research for CBS, showed 
that only about 1.5 per -cent of close 
to 10,000 persons interviewed, found 
fault with the color wheel, a point 
which was disputed during a question- 
ing period, some experts intimating 
that large -scale demonstrations do not 
provide a detailed evaluation of re- 
ceiver operational features. 

A BLANKET PREDICTION that the 
Commission would lift the freeze next 
fall was made by former FCC Com- 
missioner E. K. Jett during a talk be- 
fore a group of furniture dealers in 
Baltimore. 

Jett, who also served as FCC's chief 
engineer for a long spell, declared that 
the ultra -high bands would be allo- 
cated, around September or October, 
for black and white service and that 
color may have to wait. None of the 
color systems demonstrated thus far, 
he added, showed promise of imme- 
diate adoption. It was his opinion that 
the Commission would not sanction 
any color system, unless it could be 
adapted to existing receivers at a very 
low cost. 

RADIO AND TELEVISION will be 
used in quite a substantial manner by 
the Army and Air Force during their 
recruiting program, with about forty 
per -cent of the advertising budget set 
aside for the purpose. The news was 
revealed during testimony before the 
House Appropriations subcommittee. 
It is expected that over $600,000 will 
be spent for broadcasts, in an attempt 
to procure over a quarter of a million 
volunteer enlistments. 

The campaign is expected to begin 
during the summer. 

THE LONG -AWAITED designation 
of a chief engineer for the FCC has 
been finally made, with Curtis Plum- 
mer chosen to fill the important post. 
Plummer, who has served as chief of 
the television broadcast division of the 
Commission, joined the FCC in 1940 as 
a radio inspector at Boston. Shortly 
after that appointment he became an 
assistant monitoring officer, and in 
1941 came to Washington as an asso- 
ciate radio engineer. In '42 he became 
a radio engineer for the Commission, 
after which followed service in the 
nonstandard broadcast section of en- 
gineering and then the TV division. 

Congratulations, old man. We know 
that you'll be eminently successful in 
this key assignment L. W. 

RADIO S. TELEVISION NEWS 
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PLAYBACK UNIT 
Ampex Electric Corporation of San 

Carlos, California, has developed a 
new continuous playback machine 
utilizing twin -track magnetic tape. It 
has been designed especially for con- 
tinuous high -fidelity music or voice 
reproductions for use in entertain- 
ment, educational work, and other 
services. 

Known as the Model 450, the new 
unit utilizes the special Ampex mag- 
netic playback head. The machine 
uses a synchronous tape drive mecha- 
nism in which no part revolves at ex- 
cessive speed. There are no gears, 
belts, or rim drives, and all rotating 
parts run on permanently lubricated, 
sealed ball- bearings. Operation is en- 
tirely automatic and requires no at- 
tention other than turning on or off of 
electric power. 

Two separate playback heads are 
used, one for each of the two recorded 
tracks on the tape. The machine au- 
tomatically reverses by means of a 
special thyratron circuit after playing 
for approximately one hour and re- 
verses again at the end of the second 
hour. 

BLAST FILTER 
Electro- Voice, Inc. of Buchanan, 

Michigan has developed and is manu- 
facturing a blast filter unit which 

stops wind and breath blasts and pre- 
vents pop in dynamic microphones. 

The Model 335 blast filter is said to 
stop breath blasts even when the 
speaker works extremely close to the 
microphone. In outdoor pickup it com- 
pletely eliminates any interference 
from wind rumble. 

The unit is designed to be used with 
E -V Models 640, 635, and 605 moving 
coil dynamic microphones. The blast 
filter is small in size and can be easily 
installed on the microphone without 
adjustments. 

RADIO CODE MACHINE 
Ultradyne Electronics of Oswego, 

Oregon has announced production on 
a new radio code machine, the Model 
RCM -2. 

Priced to fit the pocketbook of the 
individual user, this new machine 

May, 1950 

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. 

teaches the code by photoelectrically 
keyed inked code practice tapes. The 
tape is pulled through the machine at 

a speed which can be increased a little 
at a time until the desired code speed 
is attained. 

Sending practice is facilitated by 
using one of the beginners' tapes that 
has extra spacing between characters. 
The operator can then imitate, as 
closely as possible, using a hand key, 
the correctly sent character sounded 
by the machine. 

The self -contained unit comprises a 
tape -puller motor, take -up reel, re- 
wind and phototube keying circuit and 
has three controls- keying, speed, and 
rewind. A complete selection of prac- 
tice tapes is available for use with the 
machine. 

TUBE TESTER 
A mutual conductance tube tester 

which reads on a calibrated micromho 
scale as well as on a "Reject- Good" 
basis has been introduced by Elec- 
tronic Measurements Corp. of 423 
Broome Street, New York 13, New 
York. 

The new tester, the Model 201, also 
checks tubes for gas content and 
checks all tubes from .75 volt to 117 
filament volts as well as all loctal, 
octal, 9 -prong miniature and subminia- 

ture tubes. Testing can be done on 
cold cathode, magic eye, voltage regu- 

lator tubes, and ballast resistors. Indi- 
vidual sockets for each type tube base 
eliminate possible errors. 

The unit has a 4% inch meter and is 
available in either a sloping counter 
case style or in a portable model in an 
oak carrying case. 

GOODELL AMPLIFIER 
The Minnesota Eletronics Corpora- 

tion of 97 East Fifth Street, St. Paul 1, 
Minnesota has introduced a new am- 
plifier unit for home installation which 
will retail in the moderate price class. 

Known as the Goodell "50," the new 
unit features continuously variable 
bass and treble control, 16 db. bass 
boost and bass attenuation at 40 c.p.s. 
and 16 db. treble boost and treblè at- 
tenuation at 10,000 c.p.s. The amplifier 
has stabilized degenerative feedback, 
low internal generator impedance and 
the automatic switching of feedback 
resistors on each output tap. 

A selector switch provides output 
impedances of 4, 8, 20, 250, and 500 
ohms ganged to simultaneous switch- 

ing of feedback resistors for optimum 
performance on each tap. A four - 
position switch provides radio, 78 r.p.m. 
phono, LP phono, and television, with 
automatic equalization inserted for LP 
and 45 r.p.m. records. A socket is pro- 
vided for a plug -in phono preamplifier. 

Frequency response is said to be 20 
to beyond 20,000 c.p.s. within 1.5 db. 
Power output is rated at 8 watts. A 
data sheet listing all of the features is 
available on the Goodell "50." 

SOLDERING FLUXES 
A line of fluxes, recently developed 

in England, is now being distributed 
in this country by Newage Interna- 
tional, Inc. of 521 Fifth Avenue, New 
York 17, New York. 

These T.S.F. fluxes are self -cleaning, 
remove oxides and film from ferrous 
and non -ferrous metals, and are im- 
pervious to grease, according to the 
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FREE Monthly Bulletin 
Write for Our 

SELSYN INDICATOR KIT 
FOR 110v, 60 CYCLE OPERATION Includes I -82A 5" indicator, Selsyn transmitter, transformer and instructions. rs'.15 All items brand new 

I -82A indicator only -NEW $3.95 

ADJUST. 
ABLE 
STUB 

TUNING 

ASB YAGI 
ANTENNA 

5 ELEMENT 
ARRAY-450 TO 560 MC.. $7.00 
SAME EXCEPT DOUBLE STACKED 6 ELEMENT 
450 1O 560 MC $12.70 

Same Except Double Stacked 
o Element 370 to 430 MC 

$29.40 
Suitable for citizens; VHF TV and amateur 420MC bands. 

SOUND POWERED PHONES 
FOR TV ANTENNA INSTALLATION CREWS 

RCA TS-10 handset 
RCA S.P. chest set (headset and chest mike) EITHER TYPE $8.92 each -$17.60 per pair 

Build Your Own Geiger Counter 
(See Radio & Television News-July, 1949) 
1B98 Gamma Counter Tubes Only $9.87 

COAXIAL CABLE 
RG- 8 /U -6e ft. $25.00/500 ft. 
FIG-59/U-41/2c ft 20.00/500 ft. 
FIG- 62.0 -6c ft 20.00/500 ft. 

OTHER TYPES IN STOCK 
RCA 913 -1" CATHODE RAY TUBE -ORIG- INAL CARTONS $4.90 
RCA Sound Power Unit. Use as Mike or Re- 

ceiver DI. 2.22 
AN /APS -13, Exc. Cond 14.96 FILTER CHOKE, 10 Henry 400MA 90E1 DC res Hermetically sealed; high voltage insulation 3.77 FILTER CHOKE -13H 250MA 12051-Full 

Shield Upright 3.22 

TUBE SPECIALS 
GUARANTEED BRAND NEW 

-STANDARD BRANDS ONLY - 
SELECTED FROM OUR COMPLETE LISTING 
163GT....91.18 6W4GT...$0.65 5CP1 $2.87 
2X2 .49 6X4 .59 5CP7 3.76 
5V4G .84 6X5GT. .59 5HP4 3.35 
5Y4G .46 7C4 .19 2051 .49 
5Z3 .65 10Y .19 24G .44 
6AC7 .79 12A6 .24 304TL 1.25 
6AG5 .89 12AT6 .59 316A .66 
6A K6 .82 12AT7 .99 446A .79 
6AL5 .69 12AU6 .72 807 1.15 
6A05 .72 12AU7 .86 810 7.25 
6ÁT6 .64 12AX7.... .86 813 6.95 
6AÚ6 .72 12BÁ6 .64 815 1.72 
6BÁ6 .65 12BÁ7 .86 829 4.91 
6BE6 .65 126E6 .64 832A 4.91 6BG6G... 1.72 12SA7GT.. .59 866A .95 
6 B H 6 .72 í2S K7 .59 1619 .19 
6 B J6 .72 12SQTGT.. .59 1624 .69 
6 C4 .21 35 L6 GT... .59 1625 .19 
6J5 .49 35W4 .45 1626 .29 
6J6 .89 35Z5GT... .44 1629 .29 6K6GT... .52 50B5 .69 9001 .42 6L6GA.... .87 50L6GT... .57 9002 .39 6SL7GT.. .69 3AP1 4.63 9003 .39 
6S N7GT.. .64 38P1 2.59 9004 .39 6V6GT.... .59 5BP1 2.40 9006 .29 

COAXIAL CONNECTORS 
83- 1AC....$0.42 83- 1SP....$0.28 UG- 21/U $0.67 
83- 1AP.... .09 83- 1SPN.. .28 UG- 23/U .63 
83 -1F 1.12 83 -1T 1.12 UG- 27/U.. .68 
83 -1H .10 83- 22AP... .85 UG- 29/U.. .83 
83 -1J .80 83- 22F.... .88 UG- 58 /U.. .57 
83-1R .28 83 -22 R.... .48 UG- 85/U.. .62 
83 -1 RTY .45 83- 22SP... .60 UG-87/U.. .68 Full Line of Coaxial Connectors in Stock. 

SPECIAL 
IN34 CRYSTALS 69c 

MICAMOLD MOLDED BAKELITE 
OIL -IMPREGNATED PAPER CONDENSERS 

Wkg. Per Wkg. . Per 
Cap. Volts Each 100 Cap. Volts Each 100 
.02 200 $.04(/ $3.00 .1 400 $.09 $6.00 
.05 200 .041/2 3.00 .005 600 .041/2 3.00 
.1 200 .04' 3.00 .01 600 .07 4.75 
.25 200 .06 4.00 .05 600 .08 5.50 

HAYDON SYNCHRONOUS MOTOR 
110V., 60 Cyc., 3.2 W., 4 RPM. BRAND NEW $1.79 
HAMMARLUND VARIABLE CONDENSER 

Dual 50MMF -.030' spacing -micalex insulation- 
1/4" dia. shaft $1.29 
RCA High Fidelity Universal Output Transformer 
15 Watts -Pri. 1,000 to 16,000 CT; Sec. 2/6/15 
$1.69 each In lots of 10, $1.52 each 

LOW VOLTAGE TRANSFORMERS 
Fully shielded. All Pri. 115 V., 60 Cyc. Made by 
G.E. and Jefferson Elec. 
Sec.6V. ® 81/2 A.$1.24 Sec. 7V.® 7A..$1.54 

6V. 121/2A. 1.84 7 V. ®11 A.. 2.34 
6V. ® 161/2 A. 2.84 7 V. ® 14 A.. 3.34 

7 V. Sec. consist of 2 parallel windings which can be 
connected to give 14 volts. 
G.E. PLATE & FILAMENT TRANSFORMER 
Ideal for SCR -522. 6 "x41/2"x6" H. Pri. 115 V., 60 Cyc. 
Sec. HV- 450 -0 -450, tapped at 350 -0 -350; 260 Ma. 
D.C. Bias, 140 VCT ® 25 Ma. Fils.. 6.3 VCT Q 4.5 
A.; 6.3 VCT I A.; 5 V. ®3A. $7.45 each 

Include Postage with Orders 

LECTRONIC RESEARCH LABS. 
1021 -R Callowhill St. Phila. 23, Pa. 

.w 
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company. They do not corrode or rust 
and they do not leave corrosive resi- 
dues. 

The line includes various products 
for joining different types of metal. A 
consultant service_ on special metal 
joining problems is offered for those 
with difficult or unusual production 
requirements. 

BOOM BRACKET KIT 
Of interest to hams, recording en- 

thusiasts, and commercial broadcast- 
ers is the new boom bracket kit re- 
cently announced by Atlas Sound Cor- 
poration of 1449 39th Street, Brooklyn 
18, New York. 

Designed as an all- purpose support 
for microphones, the "set screw" as- 
sembly makes it possible to cut down 
any tubular section so that the sup- 
port bracket can be custom built to 
meet specific requirements. The mi- 
crophone cable feeds through the en- 
tire support arm as well as the adjust- 
able elbow mechanism. All parts of 
the bracket are finished in opalescent 
bronze enamel. The boom is 23" long, 
maximum. 

SELENIUM RECTIFIERS 
A new line of selenium rectifiers has 

been introduced recently by Sarkes 
Tarzian Inc. of Bloomington, Indiana. 

Designated the "Centre -Kooled" line, 
these units have been designed for use 
in radio, television, or electronic equip- 

ment. The center -cooling feature is 
provided by a special spacer between 
the cells to insure lower over -all oper- 
ating temperatures by allowing air to 
reach the portions of the cells in which 
the current density is the greatest. 

Other features include constant as- 
sembly pressure under all operating 
conditions, easily identified color cod- 
ing, universal locating lug, and con- 
stantly high resistance path to ground 
under all atmospheric conditions. 

Sixteen models are currently avail- 
able and complete data and engineer- 
ing information on these rectifiers is 
available from the company. 

TUBE CHECKER 
Two new tube testers, designed for 

testing of radio, television, mobile 
transmitting, and industrial electron 
tubes, have been introduced by Syl- 
vania Electric Products Inc. of 500 
Fifth Avenue, New York 18, New York. 

Available in either portable or bench 

models, the tester features an exclu- 
sive ohmmeter -type shorts and leakage 
test which indicates `Replace" or 
"Good" directly on the instrunìeï ' 
illuminated meter, direct meter indi- 
cation for all other tests, an easy -to- 

operate gas test, and a combined emis- 
sion and transconductance test under 
dynamic operating conditions which 
takes relative tube life into account. 

Twelve sockets provide for testing 
4, 5, 6, 7, 8, and 9 -pin tubes, octal and 
lock -in, miniatures, subminiature, 
acorn and hearing aid types, mobile 
and ruggedized tubes, and pilot lamps. 
Facilities for unannounced tube types 
are also included. Control settings are 
shown on a smooth, fast -running roller 
chart which is easily removable from 
the front panel for adding new tube 
settings as announced. 

The portable unit has been desig- 
nated the Type 220 while the counter 
model is Type 219. Both have identical 
electrical characteristics. 

POWER SUPPLIES 
A new series of electronically regu- 

lated and stabilized power supplies, 
utilizing a new type of direct -coupled 
amplifier to control a pair of thy- 
ratron rectifier tubes, is now in pro- 
duction at Amplifier Corp. of America, 
398 -2 Broadway, New York 13, N. Y. 

Two separate series of 250 watt 
(output power) supplies are available. 
The standard series is stabilized 
against line changes of 90 to 130 volts 
within ± .5% and load regulated with- 
in ± .5% from no load to full load. 
The super series with a more sensitive 

error control circuit is line stabilized 
and load regulated to well within -!- 
.1 %. 

Units are ava,llable in each series. in 
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GREATEST TELEVISION VALUES 
FAMOUS PHILMORE 
Prices Slashed on these fine TV 

SETS and KITS 

Finest 30 -tube Television Receiver Similar to RCA 
Model 630TS with Automatic Gain Control, "Stand- 
ard" tuner and many other new features. 

BUILD YOUR OWN 
Save by building your ownTV set in only a few hours. 
The economical Philmore kits listed below include 
ALL TUBES, except picture tube. 
MODEL KP -30D. Deluxe 16' 30 -tube kit (including 
rectifiers, but less CRT). Tuner, video and sound 
channels completely wired and precisely pm- aligned 
at the factory, with all major components mounted, 
voltage doubler built -in. Includes 16' brackets, wood 
block and IaLL TUBES except kinescope. 
NET $149.50 
MODEL KP -30. Deluxe 29 -tube kit for 10' or 
12W CRT. Same as Model KP -30D but without 
voltage doubler. With 10' or 1234' brackets (please 
specify). NET $139.50 
MODEL UP -30D. Completely unassembled kit with 
voltage doubler, 16' brackets, wood block and ALL 
TUBES, except CRT. NET $137.50 

WIRED CHASSIS 
FOR CUSTOM INSTALLATIONS USE THE BEST 

Use Philmore Factory -wired chassis, ready to operate. 
MODEL CP -30D. 30 -tube chassis for 16' CRT; this 
is the identical chassis used in the fine Commodore 
and Belvedere models below. Precision -built to 
laboratory standards. Design similar to RCA Model 
630TS with latest improvements, including auto- 
matic gain control. Major components supplied by 
RCA. Voltage doubler provides 12,000 volts for clear, 
bright pictures on 16' CRT. Chassis completely wired 
and factory aligned. Includes 16° mounting bracket, 
wood block and ALL TUBES, except CRT 
NET $169.50 
MODEL CP -30, 29 -tube chassis for 10' or 12t,6° 
CRT. Similar to above but less voltage doubler. 
Includes mounting bracket for 10' or 12W tube 
(Please specify). Completely factory wired and 
aligned. With ALL TUBES, except picture tube 
NET $164.50 

BEAUTIFUL 16" CONSOLE $27500 
More power, longer range, 
sharper pictures with this 
powerful 30 -tube RCA type 
TV receiver. Excellent fringe 
reception, steady, clear pic- 
tures. Picture tube is remov- 
able-no screws or bolts! 
These cabinet sets carry 
Philmoré s famous CP -30D 
30 -tube chassis with AGC and 
new, improved built -in elec- 
tronic antenna that really 
works! All parts and tubes 
carry standard 90 -day war - 
wantee. 
The COMMODORE Console 
in attractive mahogany, 
List, $349.50. COMPLETE 
DEALERS' NET... $275.00 
The BELVEDERE table model, in striking mahogany, 
List $309.50. DEALERS' NET $249.50 

RAD- EL -CO- OUTSTANDING 
VALUE IN TV ANTENNAS 

TV TEST EQUIPMENT 
SAVE 50% WITH EICO 
KITS AND INSTRUMENTS 

New push -pull wide range 5" 
oscilloscope. 
MODEL 425 -Kit 
Complete nothing $3995 
else to buy 
MODEL 425 factory wired 
and tested $69.95 

SENSATIONAL 
SWEEP GENERATOR 

500 KC to 228 MC: sweep width 
30 crystal 

marker. í1 m 
EICO #360 Kit, less 
crystal 

MODEL 360 factory wired and aligned 

VACUUM TUBE 

VOLTMETER 
26 megohm input resistance AC -DC 
volts 0 -5, 10, 100, 500, 1000; Resistance; 
0 -1000 ohms & 0 -1, 10, 100, 1000 
megohms. 
EICO #221 Kit 

D ß' G H 
A. -RT 42 LOW BAND DIPOLE & REFLECTOR 
for channels 2 to 6. Complete with 8 -ft. steel mast, guy 
washer, stand -off insulator and base, less lead -in. 
EACH $5.26 FIVE, EACH $4.85 
B.-RT-40 HI -LO DIPOLE REFLECTOR w/ 
separate bays. Complete w /accessories listed above. 
EACH 56.44 FIVE, EACH $6.13 
C.-RT-44 SIMPLEX DIPOLE & REFLECTOR. 
New conical all- channel suitable for fringe reception. 
Same accessories as RT -42. 
EACH $6.73 FIVE, EACH $6.32 
D. -RT -43 DUAL BAND DIPOLE- REFLECTOR. 
In -line type with special array to provide higher gain on 
all channels. Accessories same as RT -42. 
EACH 56.14 FIVE, EACH 55.83 
300 -ohm lead -in, per 100 ft .. 51.47 
ARRAYS FOR STACKING 
E.-RT-52 LOW BAND 
EACH $3.50 FIVE AT 53.35 
F. -RT -54 SIMPLEX X TYPE 
EACH 54.67 FIVE AT $4.44 G: RT -53 DUAL BAND 
EACH $4.38 FIVE AT $4.27 
H -RT -51 HIGH BAND 
EACH $1.47 FIVE AT $1.40 
ME- 48. -4 -ft. steel mast extension $0.73 

"UN I M A C" CHIMNEY MOUNT 
Requires use of only one bolt on each 
of two units to lock -clamp the steel 
strapping and take up slack. Only 
one wrench required to assemble; 
takes mast %" to 1,W dia; complete 
with 2 preassembled units, two 12 -ft. 
bands and all hardware. 
Lots of 10 52.20 SET $2.40 

JFD LIGHTNING ARRESTOR 
For 300 -ohm line; protects TV set against lightning; 
requires no wire stripping; easy to mount. #AT -102 for 
regular twin lead, #AT -103 for heavy or tubular twin- 
lead. 
PER DOZ 

$2.25. EITHER 
$14. 0 TEACH $1.32 

ALL -CHANNEL TV BOOSTERS 
MASCO MODEL MTB -13X 
Clearer, Sharper Reception . 

in weak signal areas. Extremely 
stable, with broad -band amplifier 
circuit boosting entire 6 me band 
width of all TV channels. Broad 
and One tuning. Shipping weight 
8 lbs. 
NET $17.64 

STANDARD 
TV BOOSTER 

The "Standard" p r e -a in p, 
"made by mfr. of the famous 
Standard" tuner, boosts sig- 
nal 10 times o : high 
signal -to -noise 

or more: 
ercircuit assures trouble -free op- 

ation. Turning off booster 
automatically turns off TV set. 
Continuous tuning eliminates 
switching from hi to to chan- 

For 500 or 75 ohm line. NET $17.61 
NEW ANCHOR 2 -STAGE BOOSTER 

Almost twice the gain of single stage $26.43 

KOENIG "TELE- BEAMER" ROTATOR 
With remote direction- indicator. The outstanding rotator 
for TV antennas and amateur beams up to 10 meters. 
Points antenna in exact direction for best reception. 
1 RPM through 360° in either direction; electromagnetic 
brake stops antenna at point desired. Weatherproof cast - 
aluminum housing 3W hi x 4" sq.; provided with universal 
clamp for mounting on any mast up to 2" dia. "Oilite" 
thrust bearings; operates from 115 volts 60 cycles. Ship- 
ping weight 10 lbs. NET PRICE, less 5-wire control 
cable 526.43 
5 -wire flat weatherproof plastic control cable, 
500 -ft. spool $15.00; per ft. $0.04 
TELESCOPIC TV TOWER built to withstand high 
winds and heavy ice; easily installed by one man; extends 
to 40 ft., collapses to 10 ft. Sections cannot pull apart. 
With heavy cast aluminum swivel base, 3 guy rings. 
EACH $27.00 LOTS OF 6, EACH $25.50 

nels. 

SAVE $$ ON STANDARD REPLACEMENT PARTS 
HORIZONTAL DEFLECTION OUTPUT AND FLYBACK 

hi -volt transformer. Replaces RCA 211T1 or 211T3 
for 10" or 12" tubes. NET $2.95 

FOCUS COIL, similar to RCA 20201. SPECIAL 1.69 
DEFLECTION YOKE, RCA type 201D1 for use with 

tubes up to 16 ". LOW PRICE $2.39 
VERTICAL DEFLECTION OUTPUT, RCA 204T2 1.95 
VERTICAL BLOCKING OSCILLATOR, Potted eplace- 

cnt for RCA 208T2 
r 

$1.77 
HORIZONTAL BLOCKING OSCILLATOR. Potted re- 

placement for RCA 208T1 ...............$ 2.16 
POWER TRANSFORMER, replacement for 

RCA 201T6 14.10 
LOW COST GLARE FILTERS 

Relieves eye strain, sharpens image, intensifies con- 
trast. Optically correct. Available in either 
or BLUE. (Please specify.) 
7" rd- (Hallicr'fts).$.49 12" 

SMOKE 

$99 
7" 

10" 
rg. .... 49 

.59 
121/2 
13" Zenith 

1 15 
2 09 

10" 
11" 

amber (IO" only) .49 
69 

16" 
20" . 

2 19 
3 95 

ELECTRONIC SUPPLIES 
May, 1950 

TERMS: Money order or 
check with order; 25% de- 
posit for C.O.D., Postage 
extra. 

$2395 

$2995 
$39.95 

Model 221 Factory wired & calibrated $49.95 
Hi- voltage probe #HVP -1 for #221.. 6.95 

ALL EICO EQUIPMENT IN STOCK 
For complete description see EICO ad page 6 
this issue. 

RADIO CITY PRODUCTS 
HIGH QUALITY -LOW PRICE 

TV -90 'SCOPE 
WITH BUILT -IN 

SWEEP GENERATOR 

ONLY $12495 
Oscilloscope has its own 
variable linear sweep. Sinu- 
soidal sweep with phasing 
control for use with internal 
RF sweep generator when 
testing band pass charac- 
teristics. Synchronization 
provision for either internal 
positive, external or line frequency. External jack 
provided for trace blanking. Requires 10 volts of 
negative pulse to blank a normal intensity level traca. 
Independent sweep generator has a center frequency 
range of 1.5 to 45 megacycles giving a choice of any IF 
frequency desired. Band width can be varied con- 
tinuously from 0.5 KC to 7 MC. Attenuation of RF is 
continuously variable from 0 to 500 millivolts and 
output is applied through low loss coaxial cable. 
Traveling detector probe is included for observing 
signal at any point of the RF circuit under test. 105- 
] 30 volts 50 -60 cycles. Weight 25 lbs. Size 14x18x12M 
inches. Finished in attractive hammertone grey. Sup- 
plied complete with tubes, probe, coaxial output cable 
and operating instructions, ready to operate.. $124.95 

TV -50 MARKER 
ONLY $4895 

Designed for use in marking 
television sweep generators. 
The large planetary driven 
dial is calibrated to an accu- 
racy of 1 %.Uses 4 frequency 
bands covering frequency of 
5 to 130 me and 96 mo to 
260 mo. A self contained 

crystal oscillator circuit is available for simultaneous 
marking or may be used alone with the variable 
frequency marker turned off. Due to the type of 
oscillator any crystal from 100 KC up, may be used in 
the crystal socket. An internal mixing arrangement is 
provided so that the output of a sweep generator may 
be connected to the TV 50 and the output lead will 
carry both the sweep frequency and the marker 
frequency $48.95 

Write for FREE catalog and flyers 
219 -R East 1st, TULSA 3, OKLA. 
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j -f d 
to the following voltages; 0 to 25 volts 

ell up to 10 amps; 0 to 50 volts up to 5 

1°111 
t amps; 0 to 125 volts up to 25 amps; 0 to 

TTt 1 250 volts at 1 amp; O to 500 volts at pobúm 500 ma. Each of the ten units has a 
continuously adjustable and smoothly 
controlled d.c. output to full voltage 
and current rating. 

Full details are available from the 
company on request. 

TWEETERS 
WIDEST SELECTION BEST 
VALUE HIGHEST QUALITY 

alCIMEMEIMMI 
MODELS 4408, 4409 -600 
CYCLE TWEETERS: Recom- 
mended for highest quality 
reproduction systems requir- 
ing o low crossover fre- 
quency. Cobra 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 -range co- 
axial reproducer in o few 
minutes. Installation is ex- 
tremely simple and results in 
o dual speaker occupying lit- 
tle more space thon the orig- 
inal cone speaker. Complete 
with 4401 tweeter. 

MODEL 4401-2000 CYCLE 
TWEETER: An economical 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 popo- 
.lor price ronge. 

MODEL 4402, MODEL 
4404: Model 4402 repro- 
duces to 15,000 cycles. Cross- 
over at 2000 cps. Horizontal 
dispersion 100 °, Vertical 50 °. 
Handles 12 watts. Compact 
design mounts in any radio, 
phono, or speaker cabinet. 
Model 4404 incorporates 
4402 tweeter in handsome 
walnut cabinet complete with 
high -pass filter and high fre- 
quency volume control. Any- 
one can install. 

MODEL 4405 HIGH PASS 
FILTER: An effective and 
economical unit for prevent. 
ing lows reaching the tweeter 
unit. Contains high frequency 
control to balance highs and 
lows. Cutoff frequency 2000 
cycles. 

MODEL 4410, 4420 LC 
CROSSOVER NETWORK: 
Genuine LC frequency divid- 
ers for segregating highs and 
lows. Not to be confused with 
ordinary high -pass filters. 
Crossover frequencies: Model 
4410 600 cycles, Model 4420 

I- - 2000 cycles. Attenuator con - 
L._ ._ .._.. trop included and wired. 

Write today for illustrated literature - address inquiries to Department A I 
LOUDSPEAKERS INC 
80 SO. KENSICO AV., WHITE PLAINS, N.Y. 
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SUPERIOR'S TESTER 
The Model TV -10 tube tester, which 

has been designed for checking AM, 
FM, and television tubes, is being mar- 
keted by Superior Instruments Co. of 
227 Fulton Street, New York 7, New 
York. 

The new unit uses self -cleaning lever 
action switches for individual element 
testing. Tubes having tapped filaments 
and filaments terminating in more 
than one pin can be tested because 
any of the pins may be placed in the 
neutral position when necessary. 

Individual sockets are used for each 
type of tube, thus eliminating the cus- 
tomary practice of combination type 
sockets. The tester is housed in a hand - 
rubbed oak cabinet with a portable 
cover and measures 6" x 11%" x 12". 

NEW V.T.V.M. 
The Hickok Electrical Instrument 

Company of 10524 Dupont Avenue, 
Cleveland 8, Ohio has announced the 
availability of a new volt- ohm -ca- 
pacity milliammeter, the Model 209 -A, 
which has been designed especially to 
increase the speed and range in tele- 
vision servicing. 

The new instrument measures any 
resistance, capacitance, voltage, or 

current encountered in AM, FM, or TV 
receiver servicing. The unit features 
a 9" meter scale for easier readings 
of greater accuracy. The v.t.v.m. will 
measure resistance as low as 1 /10 ohm 
and capacitance to lµµfd. It permits 
peak -to -peak voltage measurements 
and contains a zero- center d.c. scale 
for increased accuracy in FM and TV 

servicing. The meter has a new a.c. 
range of 1200 volts and features flat 
frequency response to 300 mc. 

Housed in a portable steel carrying 
case, the unit comes complete with 
low capacity, high frequency probes 
and all necessary test leads. 

Within the Industry 
(Continued frone. page 32) 

of RCA Victor . . . HARRY S. GOULD, 
formerly merchandising executive for 
The Magnavox Company, has joined 
John Meck Industries, Inc., as director 
of merchandising ... ERNIE KOHLER 
has been added to the engineering - 
sales staff of the Oak Mfg. Co. of Chi- 
cago ... GERALD C. SCHULTZ has 
been appointed chief electronics engi- 
neer for Gibbs Manufacturing cf Re- 
search Corporation. He was formerly 
chief of the radar techniques unit at 
Air Materiel Command ... The ap- 
pointment of GEORGE P. LOHMAN as 
field sales representative of the RCA 
Victor Home Instrument Department 
in the northern part of the company's 
East Central Region has been recently 
announced ... CURTIS R. HAMMOND 
is the new equipment sales manager 
of the Receiving Tube Division of Ray- 
theon Manufacturing Company in 
Newton, Massachusetts . . . Freed 
Radio Corporation has named JOSHUA 
SIEGER to the post of vice -president in 
charge of engineering . . . JOHN F. 
HERBST has taken over the post of 
western regional manager for the re- 
ceiver sales division of Allen B. Du 
Mont Laboratories, Inc. ... DR. AN- 
TONIO R. RODRIGUEZ now heads the 
new ceramic laboratory for The Elec- 
trical Reactance Corporation . . F. P. 
RICE has been named executive assist- 
ant to the manager of the tube divi- 
sion of Allen B. Du Mont Laborato- 
ries, Inc., while JAY L. FISHER has 
been named production control man- 
ager for the company's tube division 

. . . Sentinel Radio Corp. has named 
DONALD G. HAINES to the post of chief 
electrical engineer . . . Hoffman Ra- 
dio Corp. of Los Angeles has named 
two new vice -presidents, S. L. SPRAG- 
GINS to be in charge of plant opera- 
tions, and JOHN A. RANKIN to serve as 
vice -president in charge of engineer- 
ing . . . HARRY SEELEN is the new 
manager of the Lancaster Engineer- 
ing Section of the RCA Tube Depart- 
ment. He succeeds Dr. Dayton Ulrey 
who retired recently. 

MORHAN EXPORTING CORPORATION of 
458 Broadway, New York, has been 
named export sales representative for 
Pyramid Instrument Company. The 
concern will handle all export work 
with the exception of Canada . . , 

W. B. PRAY has been appointed sales 
representative in the six New Eng- 
land states for Operadio Manufactur- 
ing Company of St. Charles, Ill. . . . 

PATTERSON & COMPANY of Dallas and 
MURPHY & COTA of Atlanta are han- 
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PLATT'S PULLING 'EM 

OUT OF HIS HAT! 

PLATT'S 
BARGAIN 

COUNTER 

Yes, month after month Platt comes up with the items you 
want at the prices you want to pay! But everything is 
moving FAST -so ORDER NOW to be sure you get what 
you want. 
YOU'RE INVITED TO VISIT PLATT'S NEW STORE AT 

489 BROOME STREET, NEW YORK CITY 

DYNAMOTORS 
Dynamotor f o r DY -12 

Power Supply for ART - 
13 Only $7.95 

Type DM -93 -A. in. 28 V, 
u t. 540 VDC, 250 mills .....Brand New 1.95 

(Excellent -Used $1.25 
Type DM -53 -A, 24 V, 1n. 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 
M- 7 

NEW 5.95 
BM-3 

2 
Used .75 

D 
PE-73C 

NEW 5.95 
NEW 3.95 

BC -348 Receiver -NEW $165.00 
BC -224 Receiver -Excellent Condition 135.00 
BC -342 Receiver- Excellent Condition 135.00 
BC -221 Frequency Meter -Excellent Condition 79.50 
BC -939 Antenna Tuner for BC -610. NEW 75.00 
SCR-094 and SCR-284. Complete. New Con- 

ditioned. Prices Sent Upon Request. 
MN -26C Compass Receiver. NEW 29.50 
4336 Compass Receiver-Excellent Condition 39.50 
ARN7 Compass Receiver -Excellent Condition 49.50 
733D Localiser Receiver -NEW 8.95 

274 -N COMMAND EQUIPMENT 
Sensational Buysl BRAND 

USED NEW 
BC -442 ...... $ 1.85 $ 2.75 
BC -450, 3 Receiver 

Remote Control .89 1.95 BC-453 12.95 21.95 
BC -454 4.95 6.95 
BC -455 6.95 
BC -456 
BC -457 5.95 

1.95 2.95 
BC -458 5.95 7.95 
BC -459 24.95 

14.95 24.95 
1.95 
1.50 

BC -oß 
3 R6eceiver Rack 
2 Transmitter Rack 

TYPE MN -20E 
ROTATABLE LOOP UNIT 

8" diameter, used with M31-26 Comoass 
and IIA 10DB. Manufactured by Ben - 
dix. 
A TERRIFIC BUY! $11.95 ONLY 

Multitester Foundation 
BIAS METER 1 -97A 
Contains a zero center 31/2" round Marlon voltmeter calibrated 0 -100 volts each side. Movement is one mill each side of center. The unit is ounted in a steel 
box 7" x 5" x 41 /z" nd contains 8 - tact push button, line cord dual 100 MFD at 200 V DC condenser, a potentiometer 6 tRC 

I rye 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 multiteater with rangea of 1, 10, 100, 

COMPLETE 
C volt. 

BRAND NEW $3.95 

BC -645 ANTENNA only 39c 
BC -645 TRANSMITTER -RECEIVER 

-ONLY. Brand New. 
ORIGINAL PACKING. 

$ 
1 2.95 Special L 

* CORDS AND PLUGS * CD 508A Cord Assembly with 
4( SW 14 -U Switch and 2 cord * attachments with JR 48 Jack * and PL 08 Plug. Value -15.00. 
4,5 

Our Special Low Price, Brand 

'K CD 
New 

307A with PL 55 and 311 
New 59c 

4( .114 26 Jack with cord, good condition 120 
-K JI4 26 Jack only -Brand New 0e 
-( PL 55 Plug -NEW 35c 
4( PL 68 Plug -NEW I5o 
i( **************** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
May, 1950 

BC -223 TRANSMITTER 
30 Watt Transmitter with crystal 
or MO control on four pre -selected 
channels. 2000 to 5250 KC. by use 
of three plug -in coils. Five Tubes: 
2 -801 & 3 -46. With TU- 17 -18 -25 
Tuning Units. Tubes and mount 
included. Specially Priced. 

$ 
BRAND NEW. 25195 Only 4LJ .7iD 

SPECIALS -OF- THE -MONTH 
CATHODE RAY TUBES 

3CP1 59e 
801A 39c 
211 39c 
In lots of 10 -10 % off 

TUBES 
304TL 
5BP4 
872A 
lOY 
4APtO 
7CP1 

Standard Brands. AH New 
Tubes. 

51.95 
295 832A $4.89 
1.19 725A 6.95 

726A 13.95 
2,29 316A .39 
2.95 1625 .39 

RECONDITIONED 

SCR -522 
With New Components 
Very High Frequency 

TRANSMITTER - 
RECEIVER 

100- 156MC, 4 Chan- 
nels, Crystal -Con- 
trolled, Amplitude 
Modulated Voice. 
Electrically Tested. 
Complete as shown 

Only $7950 

BEACON RECEIVER BC- 1206 -C 
Manufactured by 
Setehell- Carlson 

Frequency Range -195 KC to 
420 KC, IF Frequency-135 KC, 
Receiver Sensitivity-3 Micro- 
volts 

- 

for 10 Miiliwatte 
output, '7 ,. ', .liii ?, ,.;r' 

Output Impedance 300 Ohms 
be selected internalllyy, Ohms 

rOutput -230 
Milliwatts, Volume Control_ 
RF Gain Control, Power Sup - 
flattery. Current- Aeroplane mees. 

BRAND NEW -ONLY $6.95 
GN -45 HAND GENERATOR 

6 Volts, 3 Amps 
500 Volts, 0.14 Amp 

Used with Signal Corps Radio 
Set SCR -284. Bas many appli- 
cations. Brand New. Original 
l'acking. 

ONLY $12.95 
FILTERS 

ELI Lazy Q Radio Filter Unit, high impedance, 
NEW $0.75 

FL8 Filter. Good Condition 1.29 

FIELD TELEPHONES 
Army surplus, completely recon- 
ditioned and electrically tested. 
LIKE NEW. 
Only $8.95 

HEADSETS -Excellent Buys! 
HS -33 with cord and plug, used, 

good condition $1.19 
HS -23 -Brand New with ear pads 2.75 
HS -33 -Brand New with ear 

pads. cord and PL54 plug 2.75 
TH -37A -1200 ohms with dual plugs 2.95 
HS -16A -520 ohms 2.95 

Minimum Order $2.00 
Immediate Delivery - Send 250/ 
deposit on C.O.D. orders. All ship- 
ments F.O.B. N.Y.C. (N.Y.C. resi- 
dents add sales les tax to your re - 
mittance.) 

20 POUNDS OF ASSORTED 
RADIO PARTS 

Transtormers, Chokes. Wire, Condensers, Knobs, 
Sockets, Switches, Dynamotor. $2139 
ONLY APP 033..77 

100 ASSORTED RESISTORS 

Non -insulated, various 
ohmages and wattages. 

SPECIAL 97c * 

KIT OF 15 
CONDENSERS 

Bathtubs and Electrolytice. * 
NOW 98c 

* 
SELSYN INDICATOR 

For use with beam antennas for 
indicating direction of antennas 
1 -82 -B, 5" type. $4.95 Now 

* * * 
-K 
-K 
-K 

OIL FILLED CONDENSERS 
Famous Make T.IR 50020. 2 

MFD, 5000 VDC $4.25 K 
Nationally Advertised, 2 MFD, * 

600 VDC .29 
Famous Makes, 4 MFD, 

600 VDC - .79 
-K Highest Quality 23F47, 

2 MFD, 4000 VDC 3.25 -K 
Highest Quality .25 -K 

Mu -f, 6000 VDC 1.95 * 
Highest Qua City 30 ,K 

Mu -f, 90 V. 3 phase, 
60 cycles 1.19 * 

Mica Capacitor, type 01 ceramic .04 1000 Volts, 4( 
25 amps at 1000 KCS L29 4( 

Type DT -4W1, CAP. 1 MFD, 400 Volts, Tubu- if 
lar, Box of 25 2.98 -K 

MICROPHONES 
T -24 -G, 200 ohms, single 

button, 8 ft. rubber d 
with PL -106 Plug and JK 
38 Jack. BRAND NEW..$1.95 

T -17 -B, Hand -held carbon 
microphone for use in voice communication. 
Effectively covers the audio frequency range 
from 300 to 2600 CPS. 200 ohms, with 
ppress 

-to -talk switch, 5 ft. rubber cord and 
T -30u Microphone suitable for aircraft use. SI. 95 sponds to frequencies In the range of 400 

CPS to 2000 CPS. Complete with cord and plu . Original Packing- NEW 1.29 
T -36 -C Hand Carbon Microphone, 24 ft. cord, 

3 contact ampheoel plug 2.95 * 
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 ham 
band, 450 -460 MC for fixed or mobile. 460 -470 MC '4( 
for citizens, 470 -500 MC television experimental. 
Size 101 x 13% x 4 %. Contains 15 tubes: 4 -7F7, * 
4-7117. 2 -7E6, 2 -6F6, 2 -955, 1- WE -316A door knob. 
Complete as shown above only 117.95 

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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INTRODUCING the 

SUCCESSOR to the 
famous S -10 -4 

UCKETSCOPE® 

'E14/ IMPROVEMENTS 
AND TEATURFS 

Especially Designed For 

TELEVISION 

SERVICEMEN 

MODEL 

S -10 -B 

So Portable! 
So Functional !' 6900 

So Accurate . 

So Dependable ! 
Here's the serviceman's 
dream of a pocket -size gen- 
eral purpose oscilloscope for 
television servicing! Weighs 
only 53/4 pounds ... rugged 
... compact! Its amazing 
performance makes it a must 
on every service call... 
Linear sweep from 10 cycles to 50 kc 
.. Response of vertical and hori- 

zontal amplifiers within O to -2 DB 
from 20 cycles to 150 kc- effective 
even higher than 350 kc ... Intensity 

;'-lack provides for modulating beam 
so video observations can be made 
on screen . Self -calibration with 
test signal ... Independent position - 
ing and amplification in both vertical 
and horizontal channels. 

POCKETSCOPE 
The Ideal General -Utility Oscilloscope! R 

Magnetically shielded cathode ray tube 
... telescoping light -shield ... wide angle 
vision...functional controls and terminals. 

WATERMAR PRODUCTS CO., INC. 
PHILADELPHIA 25, PA. 

MANUFACTURERS OF POCKETSCOPES 

RAKSCOPES D.C. AMPLIFIER 4 RAYONIC TUBES AND OTHER ELEC- 

TRONIC TECHNICAL EQUIPMENT 

1,4,11 

wT NMAI, PNOOIRTS 
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dling the Alprodco, Inc., line of alumi- 
num towers in their respective areas 

The Circle "X Antenna Corpora- 
tion has named HARRISON- REYNOLDS 
COMPANY of Newton, Massachusetts, 
and ROBERT MILSK of Detroit to repre- 
sent the company in those territories 

BRUNO NEW YORK, INC., has been 
appointed distributor for Jerrold Elec- 
tronics Corporation's line of multiple 
television antenna systems ... The 
New York City, Long Island and 
Northern New Jersey territory will 
be covered by BEN JOSEPH on behalf 
of La Pointe- Plascomald Corporation's 
"Vee -D -X" antenna line ... JACK C. 
GARDNER is the new district merchan- 
diser for Bendix receivers in the 
Maryland and southern Delaware area 

JACK WEBER ASSOCIATES will 
cover the parts jobber accounts in 
New York State, New Jersey, Eastern 
Pennsylvania, Delaware, Maryland, 
and Washington, D. C. for Odegaard 
Manufacturing Company, producers 
of standoff insulators for TV installa- 
tions ... Starrett Television Corp. 
has appointed JOEL B. GOODMAN to 
act as its sales representative in West- 
chester and Putnam counties, New 
York ... NICHOLAS J. LAUB is the 
new sales representative for Oxford 
Electric Corporation in the North and 
South Dakota and Minnesota terri- 
tories ... LEONARD D. ALLEN, INC., 
will handle the test equipment and 
transformer line of Freed Transform- 
er Company, Inc., in the New York 
State area. 

ROGER BOWEN, formerly associated 
with the U.S. Signal Corps, has been 

named to head the 
engineering depart- 
ment of Cannon 
Electric Develop- 
ment Company of 
Los Angeles. 

During the war 
Mr. Bowen special- 
ized in radar and 
general electronic 

equipment, serving for awhile in Eng- 
land and later at Red Bank, New Jer- 
sey where he was in charge of stand- 
ardization of all electro- mechanical 
devices. After the end of the war he 
joined the Signal Corps at Ft. Mon- 
mouth where he headed the electronic 
component research and development 
division. 

D. Frank Jackson who has been act- 
ing chief engineer of the company will 
continue as chief assistant to Mr. 
Bowen. 

* * * 

FRED ELLINGER, who heads his own 
firm in the Chicago area, recently 
rounded out a quarter of a century 
as a sales representative, handling the 
lines of several well -known companies 
in the component field. 

Mr. Ellinger entered the field in 
1925 as an original partner in the R. F. 
Sparrow Company and later, in 1933, 
organized the Ellinger Sales Company. 
He has been active in "The Represent- 
atives" of Radio Parts Manufacturers, 
Inc., and has served both as president 

and chairman of the organization. He 
still serves on the board of governors 
of "The Reps." 

* * * 

"THE REPRESENTATIVES" of Radio Parts 
Manufacturers, Inc.'s New England 
Chapter recently elected officers for 
1950. 

Arthur E. Akeroyd was named pres- 
ident of the group with Walter T. 
Hannigan serving as vice -president. 
Robert A. Waters is the new secre- 
tary- treasurer. 

In addition to the officers, chapter 
members named three delegates and 
alternates to attend the annual con- 
vention of the association to be held 
May 22nd in Chicago in conjunction 
with the Radio Parts Show. Mr. Ack- 
eroyd, Mr. Hannigan and former chap- 
ter president Glenn M. Hathaway will 
represent the New England Chapter 
with Henry Lavin, W. B. Pray, and 
Henry P. Segal acting as alternates. 

George Sterling 
(Continued from page 58) 

cuits scheduled for inclusion. I wanted 
to be sure what I wrote was correct 
by personal check. My `Radio Manual' 
had to be right!" 

One of his first jobs at this time was 
to track down unlicensed radio trans- 
mitters used by gamblers to flash race 
results. Stations were concealed in 
buildings close to race tracks and the 
gamblers used high -powered glasses to 
observe race results which they re- 
ported by illegal radio. An automobile 
was fitted as a mobile detection and 
direction finding station. This and 
other measures soon made beating the 
races this way a hazardous gamble 
and the scientific pony players turned 
to personal sets that could be hidden 
on the body of a watcher at the track. 
Sterling promptly worked out his own 
"Dick Tracy" miniature detector 
which could be secreted in the hand. 
With this he could walk up to a peram- 
bulating radio bookie and give him the 
legal tap on the shoulder that said, 
"Stop violating radio laws!" 

In 1935 he was appointed Inspector 
in Charge of the 3rd Radio District, 
and shortly after was called to the 
main FCC office in Washington, D. C., 
where in June, 1937, he.was appointed 
Assistant Chief of the Field Division, 
Engineering Department. With the 
need to observe clandestine radio op- 
erations becoming of the utmost im- 
portance, he was made Chief of the 
newly- created National Defense Op- 
erations Section, Field Division, on 
July 1, 1940, and given a sum of 
$1,500,000 to organizè and commence 
operations. 

Immediately after Pearl Harbor, 
wartime protection of our country's 
interests started with the location and 
suppression of a trans -Atlantic trans- 
mitter which commenced operation in 
the German Embassy in Washington. 
This station was pin -pointed within 
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ORDER 
from 

ARROW! 
TEN TUBE SUPERHET RECEIVER 

with crystal controlled local oscillator. Has provisions for six 
crystal channels between 108 to 112 MCPS complete with 
tubes and crystals but less dynamotor New $7.95 

Like New 5.95 
Less Tubes and dynamotor but New 3.95 

RECEIVER -Easily Converted for Use in Citizens Band 
Crystal Controlled Local Oscillator. Broad Band Pass -20.7 MC 
IF.'s. Complete with 7 -6A75, 1- 12SR7, 2- 12SN7, 1 -28D7 
relays, crystals. Schematic_furnished. NEW $7.95 

Westinghouse Auxiliary Relay Type MC 
Style 423396 C -110 V 60 cycle 4 pole. 

Enclosed in glass case. New $7.50 

HERMETICALLY SEALED CHOKES 
10 H. 100 M.F. 590 3.7 H. 145 M.A 59c 
59 H. 100 M.A. 95o 10 H. 20 M.A. 390 
.5x.5x1x1 H-4 winding layer wound. 

.5 H at 3.56 A 140 ohms 
1 Hat 1.56 A 320 ohms New $0.49 

BC -605 InterphoneAmplifier 
Easily converted to an ideal in- 
tercommunication set for office - 
home-or factory. 
Original -New. 
Like 
New 

$4.95 

3.95 
(With Schematic) 

All necessary parts and instruc- 
tions to convert the above to AC 
operation with one remote sta- 
tion $8.25 additional. 

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 lese $12.95 dynamotor. Excellent Condition T 
Crystals - 
Set of 80 
BC- 603 -Companion receiver to above with tubes but less 

dynamotor. Used $17.50 

14.95 

TUBES 
Type Net Price Type 
1A4P $0.24 5FP7 
1A6 .19 5J23 
1 B5/ 25S .24 6T4 
1 B22 1.49 6W4 
1 B26 2.29 6Z4 
1 B29 .39 6AB7 
1832 -532A 2.29 6ÁJ5 
106 .19 6B8 
1C7G .19 6C4 
1 D5GP.... .24 6D8G 
1 D7G .19 6F5GT.... 
1F4 .24 6F6G 
1F5G .24 6H6 
1 H4G .24 6J7GT.... 
1J6G .24 6K60 
1J6GT.... .24 611-5G 
1P5GT.... .24 6L7G 
1V .24 6R7 
2A6 .39 6SF5GT... 
2A7 .24 6S7G 
2C26Á .19 6S8GT.... 
2V3G .49 6SG7 
2X2/879... .25 6S F7 
3FP7 .98 6SJ7 
4AP70..... .98 617G 
6BP4 2.95 6U7G 
6CP1 2.95 6Z7G 
6 021 9.95 

Drastically Reduced from 10 to 50% 
Nationally Advertised Brands 

Net Price Type Net Price Type Net Price Type Net Price 
$0.95 
5.95 

.49 

.49 

.49 

.69 

.89 

.69 

.29 

.59 

.39 

.69 

.29 

.39 

.59 

.39 

.39 

.34 

.34 

.39 

.69 

.69 
.39 
.69 
.39 
.29 
.39 

62Y5G.... .29 
WRITE FOR QUANTITY PRICES 

7C4/1203A$0.24 
7E5/1201.. .39 

304T1 ..... 
32L7GT... 

$1.29 
.39 

837 .$1.49 
841 .. .29 

10YVT25A .19 33 .24 864 .29 
12A6 .34 34 .24 872A .98 
12A6GT... .34 35/51 .24 954 .19 
12A7 .34 36 .24 955 .34 
12A8GT... .19 37 .24 957 .34 
12F5GT... .29 38 .24 1625 .19 
12H6 .29 39/44 .24 1626 .24 
12J5 GT... .24 49 .39 1629 .24 
12J7G T. .24 60 .39 1630 .29 
12K8GT... .24 66 .24 1636 . 2.95 
1207 G T. .24 67 .24 1638 .69 
12SF5 .24 76 .24 1642 .29 
12SF5G7 .. ,24 77 .24 2050 .89 
12SF7 .24 211/ Vt4L.. .29 2051 .49 
12SH7 .24 316A .34 7193 .19 
12S R7 .24 371 B .34 9002 .34 
12SR7GT. .29 700A 7.95 9003 .39 
12SN7GT. .89 703A 1.49 9006. .29 
1273 .29 705A .79 GL4A21 ... .29 
15 R .19 714AY 5.95 Amperite 
19 .59 724B 4.95 10T1. . .29 
2J22 .24 801A .39 Jan C RP72 .98 
28 D7 .34 813 6.95 REL36.... .69 
30SP EC 829 6.95 V R150 .... .39 

(VÆ67)... .69 832 4.95 V R105.... .69 
30 .24 

Miscellaneous SPECIALS 
Used New 

ID 6 /APN 4 Scope, Excellent.$29.50 
R 7 /APS 2 Receiver- Indicator- $79.50 
R 78 /APS -15 Receiver -Indi- 

cator 34.50 - 
BC 1287 A Scope 75.00 - 
ASH 7 Indicator Scope 12.95 
SCR 522 Transceiver 100 to 

150 MC 34.95 75.00 
BC 1206 Receiver, 200 to 400 

KC. 3.95 5.95 
MN 26 C or Y Receiver 17.50 24.95 
RA 10 DA Receiver 17.50 24.95 
T26 /APT2 Transmitter 8.95 
RT7 /APN1 Transceiver 5.95 
APN 1 Complete 
BD 71 6 Pos. Switchboard 9.95 
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 Veeder Root Counter. 39 
BC 442 Less Condenser 1.49 1.95 
BC 746 -Bantam one watt foundation (See 

OST Ian. 1948). Contains 2 crystals, coil, 
tuning condensers, etc. Numbers 1-7-10 - 
11- 12- 13 -76. Each $0.95 

Information and 

9.95 
24.50 
12.95 

2.95 
.89 

9.50 
39.50 
12.95 

BC 639 Receiver with RA 42 Rectifier 
RTA 1B Transceiver 
TA 2124 Transmitter and MP 10G 

Pack 
SCR 269 Compass Installation 
R 5 /ARN 7 Compass Installation 
MN 26 Compass Installation 
I. L. S. Installation (R 89- BC733) 

Power 

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 
DM -36 Used .95 

New 1.95 
BD -77 New 5.95 
PE -206 New 6.95 

Used 2.75 
PE -101 New 2.75 
PE -73 New 3.95 
DM -53 New 3.95 

Used .95 (3 for $2.00) 
DM -32 New L95 

Used .95 (3 for $2.00) 

BEAM INDICATORS 
I 82 -5' 
Transmitter Selsyn for above 

New $4.95 
2.45 

both for 7.00 
I 81-3' New 3.45 

2.45 
both for 5.25 

I81. Used 2.45 

Transmitter Selsyn for above 

T -85 /APTE UHF TRANSMITTER 
operating over a frequency range of 300 to 1400 
MCPC with a nominal output of from 10 to 30 
watts. Unit is equipped with 110 V 60 CPS fila- 
ment transformer; blower; lecher wire test fre- 
quency set, and 8 tubes- 1 -931A; 2 -6AC7; 
2 -6AG7; 1 -6L6G; 2-8295; 1 -3C22 (GL522) 
(oscillator). 
New in original box with Operating $69.50 Instruction Manual vv 

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. i 

SURPRISE PACKAGE 
20 lbs; Ass't radio parts; A $25.00 
value for only $1.95 

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 

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 
Set of 5 tubes $3.95 

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 
Spare parts kit for PE 125 containing 2 tubes; 

2 vibrators and 13 fuses in metal container with 
handle and clasp (BX 41) New $2.95 

Send for free 8 -page illustrated 
BULLETIN No. 103 

listing many exceptional values 

ARROW SALES, Inc. 
Dept. N 

1712 -14 S. Michigan Ave., Chicago 16, III. 
PHONE: HArrison 7 -9374 

Used New 
A 27 Phantom Antenna $0.98 
APS 13 UHF Antenna, Pair.. - .98 
Manual for BC 312 & 342 1.. - 1.00 
Manual for SCR 269 G 2.50 
FL 8 Filter $2.95 - 
I -97 Bias Meter 4.95 3.95 
RM 29 Remote Telephone 

Control.. 7.95 9.95 
BC 602 Control Box - .98 
One Tube Interphone Amplifier -Small 
compact aluminum case fully enclosed. 
21,4 í33/Æ'x53/4'. Less Tube 79c 
BC 717 Transmitter, New but less 

Tubes $24.50 
96Q1 Complete Autotune assembly with 

motor and frame as used in ARC -1 
Transmitter New $35.00 

BC 709 Battery operated lightweight inter- 
phone amplifier. Complete with tube and 
shock mount, but less battery New $3.95 

SCR 183 Complete New $49.50 
Motor -Universal Electric, 24 VDC, will 

also operate on 24 VAC Diameter 15/8'; 
Length 2s /6 , Shaft 1/4'x3 /4'..New $1.49 

BC 1291- Control box contains motor rhe- 
ostat control rated 10 ohms at 3.88 amps. 
Brand new with cord and plug -in venti- 
lated, mounted case $1.95 

MC 385A- Headset Adapter ...New $0.49 
Prices on Request 

SCR 584 Components 
R- 132 /TPS 10 Radar Receiver 
MD -22- URA /T1 Radar Modulator 
AN APRI Receiver and Tuning Units 
ASB7 Complete Radar Installation 
TS -251 Test Set 
BC 221 Freq; Meter 

COMMAND (SCR 274 N) EQUIPMENT 
Used New 

$12.95 
BC-454 4.95 $6.95 
BC-455 7.95 9.95 
BC-456 1.95 2.95 
BC-457 5.95 - 
BC-458 5.95 8.95 
BC-459 (or T22) 9.95 
BC -696 (or T19) 14.95 24.95 
BC -450 -3 Receiver Remote Control .89 1.95 
BC-442 2.95 
3 Receiver Rack 1.95 
2 Transmitter Rack 1.50 
Complete Command set as removed from aircraft - 
3 receivers -2 transmitters -Relay unit -control 
boxes -mounting racks - plugs- $34.50 
modulator and dvnamotore- crated. Set 

HEADSETS -MIKES 
HS -23 Hi Imp Headsets New $2.95 
HS -33 Lo Imp. Headsets New 2.95 
HS -30 Hi Imp. Headsets 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 

CODENSERS Each 
2 mfd. 4000 VDC. OIL FILLED $2.95 

4 for 10.00 
1 mfd. 6000 VDC. OIL FILLED 1.98 
.25 mfd. 15000 VDC. OIL FILLED 4.95 
.00025 mfd. 25000 VDC. OIL FILLED 2.95 
.4 mid. 1500 VDC. OIL FILLED .29 

10 for 2.49 
2 mfd. 600 VDC. OIL FILLED .39 

3 for 1.00 
1 mfd. 600 VDC. OIL FILLED .24 

5 for 1.00 
.1x.lx.1 -1200 VDC. OIL FILLED .59 

2 for 1.00 
50 mmfd -5KV -5 Amp. Vacuum Cord 1.19 
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IN DETROIT Ir/s AARON 
BC -348 RECEIVER -used but in good condition -less tubes $49.95 

(Will supply tubes at cost) 
SCR -522 TRANS /CEIVER- used -less tubes 29.95 

tubes at 
T -26 /APT -2 

(Will 
DARU SET- 80 /115V clspha5e- 

400 -2600 cycle & 26 VDC -660- day- 44-con- 
tains following tubes: -(2) 5R4 (2) 6AC7 
(1) 2X2 (1) 807 (1) 6AG7. New with manual. 14.95 

I -198 -A SIGNAL GENERATOR -6 -15 MC -New. 19.95 
ABK OR BC -966 -A IFF RCVR. & XMTR. -with 

14 tubes & dynamotor- practically new -never 
been used .. .. . .. 
1DYNAMOTOR some as 4 speed being adver- 
tised for $5.95 -we give you 14 tubes & 
other useful items for the same price.) 

R- 1 /ARR1 HOMING RCV. 48 RADIO 
NEWS tells how to convert this revr. to Hi- 
Freq. for use with your present r e er 
been used -has 4 acorn tubes -12 or 24 
VDC operation 5.95 

MINNEAPOLIS -HONEYWELL AMPLIFIER -con- 
tains following tubes:- (2)7C5 (1)7F7 (1)7Y4 -.1 -.1 MFD 1000 VDC 7 resistors - 
2 fuses & fuse hplders -400 00 cy. ... . 

BC -1141 AMPLIFIER -used with BC-625 Mine- 
' Detector n ew with following tubes:- (2)1N5 

(1)O ... FIER -n.w tubes-contains SERVO AMnd. new -less 
e8 can cony. 

relays-hundreds 
so 

other 
neon sock- 

ets-8 
INDICATOR 

other parts....- 3.95 
REMOTE INDICATOR BC1153A -with 5FP7 CR 

tube -- . ..-. 5.95 
BC)i)6L6 (112X2 Contains 

neon 
(ighto 

numerous 
(s) amo 

amounts 
o3 ot2 Pmi neon lightse 

amounts other mist. parts -have 
ueneexposed to weather but can be cleaned 

19.95 
RADAR INDICATOR Btubes 

less 
Radar 

shield-makes 
(Á8k) with tubes ope CR tube 

excellent 
wood 

new 
in a beautiful 30" 

tubes-including 
" x wood chest 9.95 

R- 29/6 P (r) 5FP7 (w 
c1 CR tube -with blower motor etc. -New 

in crates 39.95 
RADIO MODULATOR Bme er -us Contatns Weston 

ní 200 MA meter -used with B.... 
xmtr X .. CR -5223 .-.--. 4.95 

ATB RADIO XMTR. CRV-52233-new 
units 

in cartons 
-with ntal plug in tuning boss f1) 3.0-9.05 

(2)6 following tubes -(1)1825 (1) 
VR -150 12RT/ (2)815 29.95 

ALTIMETER RT / MC Resr. -r 
numerous 

1 meth rr 
valuable 

resistor-dyna- 
motor n other valuable parts -new, 7.95 

BC-645 Trans Citizen MC-can be con- 
verted to Citizens & Ham bands -new to 
cartons 12.95 

BC-733 CONTROL BOX for 6- New 1.00 
eCt733 

crystals. 
RCVR.-108-110 MC-6 

tubes -10 crystals. New in cartons 6.95 
/CR6 DYNAMOTOR -used with BC-7o3i 1.59 

AN/ VHF RCVR.-contains the dynamotr 
-numerous 

(1)6J5 (1)6SC7 
resistors 

s -dynamotor 
-numR a s & tour. - 5.95 

BC -430 
with 

with tubes. 
BC -430 XMTR. used with tubes 

both for 7.95 
C -439 .47 UNIT for BC- 229 -1201 -398 KC & 

2RATOR 0 
POWER 

New .69 
VIBRATOR POWor S 

vibrator recti- 
fiers (1) 

t(l) 

2 V vibrator & (1) 6 V vibrator (2) 
N" p a for 7.95 

MAINTENANCE KITS FOR -H -N -O or R 
RIST New in 

CONDENSER 
boxes 1.00 

RESISTOR & COND o tta ts 43 
resistors-various ohmat e 
20 tours.. mica. Ste an d nil fillco. New. 2.95 

VOLUME CONTROL KITS-contains 10. News - 
from 2000 STALS 

for 
ohms-2 New 2.95 

COIL SET & CRYSTALS KC f5n 
5955 

xtal1- 
n 5500 KC (5500 & 5955 xtals., 

ant. & tank coils) .79 
FILTER 

VDC. 
30-15 -15-40 MFD @ 450 -450- 

3L0 -25 VDC New .59 
COIL Á Y BOX-contains variable & fixed 

cond.-choke-resistors-coils-out of 
Rem. New .. 3.75 

BUTTERFLY COND.-With silve r plated loop at- 
tached-approx. 1^ x 1" x 1 ̂ . New 

90 -300 MC .38 1D MC .49 
STANDARD BROADCAST TUNING CONDENSER 

-365 AIMED 
TUNING 

RCOND. MMFD 
for 

.69 
5 GANG TUBING CON D.w40 MMF for sec. 2 to 

1 gear reduction. New 1.95 
CERAMIC COIL FORM & TUNING SLUG- 

11/2" o Cg 1ì/s" New 267 N 4 for 1.00 
CERAMIC COIL FORMS-2" -2" dia. -71/4" L. 41/2" 

L or 2//2" L each .25 30 MC SLUG TUNED IF COIL. New 
RADIO FILTERS FL -8 or FL -5 .97 

5.95 

1.95 

5.95 

274 -N COMMAND EQUIPMENT 
BC -442 with 50 MMFD vacuum tonds & 

O -1 ma Thermocouple R.F. meter $ 2.25 
BC -453 Receiver -used but in good cond 12.95 
BC -454 Receiver -used but in good cond 6.95 
BC -456 Modulator. Used $1.95 New 2.50 
BC -457 Transmitter. Used 6.95 
BC -458 Transmitter. Used... - - 6.95 
BC -459 Transmitter. New in cartons 17 -95 
BC -696 Transmitter. New in cartons 24.00 
MC -215 Control Cable. 77" long 1.25 
DM -33 -A Dynamotor for BC -456 1.00 
BC -450 -A Control Box for receivers 1.50 

EXTENSION CORD CD -307- New -with PL -55 
& PL -26 plugs. 8 ft. .75 

VT -127 Ceramic Tube sockets . ..... 3/1.00 
.1-38 BREAK -IN- TELEPHONE KEY-on Bakelite 

base -43/4" x 3^ -has binding post- circuit closings itch -1/16" silver keying contacts 
etc. .39 

CX- 496 -TPS -2 CORD -with AN- 3052 -10 & AN- 

3108 
20 -4P amphenol plugs & connectors. 

HONE & WHETSTONE -for shops- fishing -hun 
1 

t- ing- (handle is cork burnisher) 4" 1 /z" x 
I/z 3 for 251 ....... ... ... ..doz. .85 

24 VDC BELLS -New -use for alarm systems- 
wire two in series to work on 110VAC.. - - .75 

3 SECTION CERAMIC WAFER SWITCH. New- 
multi-contact-6 position . ....... . . . . .69 

STATIC PRESURE SELECTOR VALVE SWITCH - 
Aircraft type. Rart it AN5831 -1. New 1.2$ 

DYNAMIC MIKE & HEADSETS -Mark -2 New 2.25 
VAC- REVERSIBLE 

DC- 7000ERPMTappox. 
i' ddia.5x 

21/28' long 1.95 
ELECTRIC MOTOR CORP-Type 1 -6 VDC with 

worm gear ...... .... 
. 

. . . 1.95 
24 VAC -DC REVERSIBLE MOTOR -40 lbs. 

torque 1.4 amps -3 RPM.... 6.95 
PERMANENT MAGNETIC MOTOR_ 857- 

27.5 VDC 10.000 RPM -made by Delco - - . - 3.75 
24 VDC SWITCHING MOTOR -simple conver- 

sion to 115 VAC -DC- CONVERSION DATA 
INCLUDED -New 2.95 

DUNMORE SERIES WOUND MOTOR- Interval- 
ometer Type B- 4-Gear Ratio 40 -1- New 3.95 

WE Buy, Sell & Trade any quantity of new or used 
electron IC equipment - 
Ail items USED, unless otherwise stated. Michigan 
residents please add 3e tax. 25 / with order, balance 
including postage C.O.D. _ 

.50 

ON ELECTRONIC SALES 

3400 CHENE, DETROIT 7, MICHIGAN LOrain 8.9966 
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hours after its first attempts to con- 
tact Germany. It was actually closed 
down before it had succeeded in estab- 
lishing the desired contact! 

The increasing size and importance 
of this work resulted in his promotion 
to Assistant Chief Engineer and Chief, 
Radio Intelligence Division, on June 1, 
1942. On December 19, 1945, he was 
made Assistant Chief Engineer in 
Charge of Field and Research Branch; 
and on May 1, 1947, he was promoted 
to Chief Engineer of the Commission. 

He is probably proudest of his work 
as organizer and wartime head of RID. 
Testifying as head of RID before a 
Congressional Committee in 1944, he 
said, "I readily admit that this coun- 
try has been practically free of espi- 
onage radio activity and I am ex- 
tremely proud of that fact. . . . The 
success of RID, like the success of any 
police organization, is properly meas- 
ured, not by the amount of crime 
which is detected, but rather by the 
organization's success in preventing il- 
legal Conduct and maintaining order." 
The final score : no enemy spy ever 
successfully established clandestine 
radio operations from the U.S.! 

George Sterling today is still an ac- 
tive ham operating as W3DF. He has 
two transmitters, a 600 watt phone rig 
for 75, 20, and 10 meters and a 400 
watt c.w. rig, mostly on 40. Receivers 
are an SX -42 and an SX -71. Separate 
dipoles are used on each band, with a 
three element rotary beam for 10. 

The family car includes a ten meter 
ham rig; it also carries a v.h.f. job on 
152.03 mc. used under the "Common 
Carrier Service." 

He also has such things as a 16 inch 
TV set for family use (FCC Commis- 
sioners are not permitted to touch its 
insides) ; a 10 inch TV set with a jury - 
rigged color adaptor; a commercial 
color receiver on temporary loan for 
test by the Commissioner and his 
friends, non -technical as well as tech- 
nical; a basement workshop which he 
uses as much as á hurried, crowded 
official life will permit; and the walls 
of his ham -shack den are covered with 
photographs, diplomas, QSL cards and 
other mementos of a long association 
with the radio industry. 

Commissioner Sterling is the author 
of the well -known and authoritative 
"Radio Manual," a text and reference 
work for radio operators, engineers, 
and amateurs. First published in 1928, 
it has been kept up -to -date and the 
postwar edition has just become avail- 
able. 

Sterling is also a Fellow of the In- 
stitute of Radio Engineers and on the 
Board of Directors of the Veteran 
Wireless Operator's Association. The 
Marconi Medal for Public Service was 
recently awarded by the VWOA. He 
enjoys attending on- the -air meetings 
of the Old Old Timer's Club, an ama- 
teur organization whose members 
must have been hams at least forty 
years ago and must refer to "wireless" 
instead of "radio" or "electronics" in 
their sessions. He is an honorary mem- 
ber of the Baltimore Amateur Com- 
munications Society; and the Quarter 

BARBER -COLMAN 
CONTROL MOTOR 

TYPE AYLC 5091 

24 Volts D.C. .7 Amp. 1 R.P.M., Torque 500 
in. lbs. Contains two adjustable limit 
switches with contacts for position indica- 
tion. Ideal for use as a remote positioner or 
beam or television antenna ro- $6.50 tator. Will operate on 60 Cy. 
Complete with instructions. Ea. Net 

GENERAL ELECTRIC SELSYN 
Type 2JIGI 

Will operate from 
110 volts, 60 cycle 
by using a resistor 
or a condenser in 
series. Size is 23,4,' 
in diameter x 4 %R 
long. Ideal for 
beam antenna po- 
sition indicator. 

Price i2.75 
per pair - re- 

moved from 
new equipment 

INSTRUMENT ASSOCIATES 
37 EAST BAY VIEW AVE. 

GREAT NECK. N. Y. 
IMperial 7-1147 

r 'e Scow. , 
Rely on these 

ERIE RESISTOR 
components 

ERIE 

14 p0 a" CON5© CERpM 

ERIE 
FEED.THRU 

CERAMICONS 

ptOSt U .P.8í 
TRIMMERS 

ERIE BUTTON 
SILVER -MICA 

CONDENSERS 

ERIE 
STAND-OFF 

CERAMICON 

ERIE GE 

HERP ICON S 

ERIE 
CERAMICON 

TYPE 
TRIMMERS 

ERIE 

SUPPRESSORS 

Watch for 
ERIE CERAMICON listings 

in Howard W. Sams 
Photofact Folders 

&ea.:twed Dca.ilot 
ERIE RESISTOR CORP., ERIE, PA. 

LONDON, ENGLAND TORONTO, CANADA. 
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Century Wireless Association of New 
York: the Chicagoland Mobile Club; 
and the Puerto Rico Amateur Radio 
Club. 

As Chief Engineer of FCC, he par- 
ticipated in preparatory work and as- 
sisted at the Atlantic City Telecom- 
munications Conference of 1947. In 
late 1947, he was Chairman of the 
Broadcast Engineering Conference un- 
der the North American Regional 
Broadcasting Agreement (NARBA), a 
most vital safeguard to American 
broadcasters. Commissioner Sterling 
was co- chairman of the U.S. delega- 
tion at the 1948 -49 Mexico City Inter- 
national Short Wave Broadcasting 
Conference, which worked out the 
Mexican Plan for high- frequency 
broadcasting. 

Queried as to the future prospects 
of Amateur Radio in the face of tre- 
mendous competition for all available 
frequencies, he made this statement 
for RADIO & TELEVISION NEWS' amateur 
readers: 

"There are not enough channels al- 
together to satisfy more than a small 
part of the demand. This is particu- 
larly true in the high frequency re- 
gion, which includes the 3.5, 7, 14, and 
the proposed 21 mc. ham bands. Those 
who are assigned frequency space 
must make the fullest possible use of 
it; and in the public interest. Each of 
the various services, of which the 
Amateur Radio Service is one, must 
justify the precedence and scope of its 
claim with relation to all others. Nat- 
urally, this must be in the terms of 
the present and the future worth of 
the service concerned. 

"We know that the frequency allo- 
cation picture is unsettled and that 
there are powerful groups who would 
divert amateur frequencies to other 
uses. The amateurs should consider 
how to better justify and support their 
service -both within this country and 
in the international field. Under the 
conditions of today, there is indeed 
cause of concern. Amateurs must gird 
their loins for the battle of 1952 sched- 
uled to take place in Buenos Aires, 
Argentina!" 

PRSMA CHANGES NAME 
HE country's oldest service tech- 
nicians' ' association, the Philadel- 

phia Radio Service Men's Association, 
has recently announced that the or- 
ganization will henceforth be known as 
the Electronic Technicians' Guild. 

The new name was adopted to reflect 
the new and wider scope of the organi- 
zation than was implied by the former 
designation. The Guild membership 
will now include radio and television 
dealers, distributors, distributor sales 
personnel, and independent radio and 
television service shop owners and their 
employees. 

In addition to renaming the organi- 
zation the Guild Committee Chairman 
Karl Vogelsang presented a new plan of 
operation for the approval of the mem- 
bership which will increase member- 
ship benefits and services. 

30 

O/IIE NEW TV SWEEP GENERATOR 

Model TVG -1 Net Price $220.00 

The ONE generator for accurate complete TV serv- 
icing. Look at these features: 
Built -In Marker Generator. On fundamentals 
from 4 to 54 Mc. Harmonics readily usable to 216 
Mc. Three ranges, accurately calibrated dial. 
Crystal Calibrator. Jack provides means for cali- 
brating Marker for any frequency within the 
range of the instrument. 
Complete Sweep Generator. Provides frequen- 
cies from 2 Mc. to 216 Mc. in three ranges. Ac- 
curately calibrated dial with TV channels and FM 
band clearly indicated. 
Adjustable Sweep width. Easily and quickly 
adjustable from 100 Kc. to a full 12 Mc. for FM 
and TV servicing. 
400 Cycle Modulation. For use with Marker 
Generator. 
'Scope Timing. Provides a phased sinusoidal volt- 
age for the Horizontal timing axis of the oscillo- 
scope. Built -in phasing control assures a single 
pattern indication on the 'scope screen. 

0) NEW 5" OSCILLOSCOPE 

Model CRO -1 Net Price $195.00 
Demodulation Probe .. Net 9.95 

(For Signal Tracing) 

Thanks to an amazing JACKSON discovery, this 
fine laboratory -type instrument gives you either 
wide band or high sensitivity. Check these fea- 
tures against any other oscilloscope. 
Wide Band Amplifier. Vertical amplifier flat 
within plus or minus 1.5 db from 20 cycles to 41/2 

Mc. Readily usable to full 5 Mc! Such band width 
is essential for accurate picture of TV sync pulses. 
High Sensitivity. Vertical sensitivity .018 RMS 
volts -per -inch. Ideal for proper analysis of low 
voltage signals. Band width on High Sensitivity 
ranges is 20 cycles to 100 Kc. 

Sweep Oscillator. Saw tooth wave 20 cycles to 
50 kilocycles in 5 steps. Provision for external 
sweep. 
Extra Features. Provision for direct connection 
of AC voltages. Internal and External Intensity 
Modulation. Synchronizing Input Control. Remov- 
able calibration screen. Height some as TVG -1 

(above) for compact service -bench installation. 

"Service-Engineered" 
Radio- Television 
Test Equipment 

Dayton 1, Ohio 

Jackson Electrical Instrument Co. 
18 -20 S. Patterson Blvd., 
Dayton 1, Ohio 
Please rush complete information on the following Jackson instruments: 

TVG -1 Television Complete line of CR0 -1 5 -Inch 

Generator Jackson Test Equipment Oscilloscope 

NAME 

STREET 

CITY ZONE STATE 

MY DISTRIBUTOR IS 

7 
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STANDARD AND 
HEAVY DUTY 

INVERTERS 

For Inverting D. C. to A. C. 
Specially Designed for operating A. C. Radios, Tele- 

vision Sets, Amplifiers, Address Systems, and Radio 

Test Equipment from D. C. Voltages in Vehi- 

cles, Ships, Trains, Planes and 

in D. C. Districts. 
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/NEW MODELS , DESIGNS 
NEW LITERATURE 

"A" Battery Eliminator, DC -AC Inverters 
Auto Radio Vibrators 

See your foam os rmrl& iota" y 

AMERICAN TELEVISION & RADIO CO. 
Quaeltgq Product; Surre 1931 

SAINT PAUL 1, MINNESOTA -U. S.A 

International Short -Wave 
(Continued from page 54) 

Listeners are reminded that Bra- 
zilian stations likely will change 
schedules from around May 1. when 
that country returns to Standard 
Time from Summer Time and they 
should adjust the listed programs to 
conform to the new times which are, 
or will be in effect very shortly. 

Our best wishes go to all radio out- 
lets in our neighboring country to the 
South -Brazil! 

* * * 

New Allocations 
Regarding the possibility of new 

high frequency allocations, I have 
received this information, on request, 
from T. G. Slewie, Secretary of the 
Federal Communications Commis- 
sion: 

The Mexico City Conference, which 
adjourned in April 1949, formulated 
one phase of a plan for high fre- 
quency broadcasting for the June sea- 
son, sunspot number 70. This phase 
has not been accepted by the United 
States. It will be subject to modifi- 
cation, along with addition of phases 
formulated by the Technical Plan 
Committee at Paris in the fall of 
1949, when the work of the Mexico 
City Conference is resumed in Flor- 
ence, Italy, this spring. (The Florence 
meeting was to have begun April 1. 
-KRB) Those phases of a plan ap- 
proved at Florence then will become 
a part of the draft International Fre- 
quency List covering all services - 
except amateur -which have been al- 
located frequencies below 27,500 kc. 
in the Atlantic City Radio Regula- 
tions. The whole draft List will be 
considered by the Extraordinary Ad- 
ministrative Radio Conference, sched- 
uled to convene September 1 at 
Geneva, Switzerland. 

The date and the method for imple- 
menting any List approved by the 
Extraordinary Conference have not 
been determined as yet -but these 
matters will be considered at that 
conference. 

"It appears at this time that no one 
service, such as high frequency broad- 
casting, will be able to implement its 
portion of the List in advance of the 
other services because of the inter- 
related problems of all of the serv- 
ices," Mr. Slewie points out. "It ap- 
pears doubtful, also, that the Extraor- 
dinary Conference can complete its 
work in time for implementation of 
the new List to begin during this 
calendar year." 

* * * 

Portuguese. List 
Revised call letters for Portuguese 

stations, from ITU frequency List 
Supplements, are -Emissora Nacio- 
nal, Lisbon, 10 kw., CSA38, 6.360; 
CSA21, 6.374; CSA22, 7.260; CSA23, 
9.635; CSA24, 9.670; CSA25, 9.680; 
CSA26, 9.727; CSA27, 9.740; CSA28, 
9.940; CSA29, 11.027; CSA30, 11.040; 
CSA31, 11.840; CSA32, 11.995; CSA33, 

12.749; CSA39, 15.100; CSA35, 15.110; 
CSA36, 15.120; CSA34, 15.160; CSA37, 
15.320. Private Stations- CSB53, 3.960, 
10 kw., Lisbon; CSB56, 6.003, 200 w., 
Lisbon; CSB52, 6.154, 2 kw., Lisbon; 
CSB54, 6.185, 350 w., Lisbon; CSB55, 
9.650, 2 kw., Lisbon; CSB57, 12.130, 
2 kw., Lisbon; CSB51, 12.865, 500 w., 
Parede. Ponta Delgada, Azores, 1 kw., 
CSA93, 4.845; CSA91, 7.018; CSA92, 
11.090. (Legge, N. Y.) 

* * * 

World Listening Guide 
O. Lund -Johansen, Copenhagen, 

Denmark, who compiles World Radio 
Handbook, informs me he is prepar- 
ing a World Listening Guide. He says: 

"In order to promote interest in 
listening to broadcasts from foreign 
countries -particularly on short -wave 
-and to give short -wave listeners all 
over the world a chance to share each 
other's experiences, World Radio 
Handbook has planned the production 
of a world listening guide. In this 
booklet, short -wave listeners the 
world over will be writing about their 
experiences, practical handling of the 
receiver, giving reception reports, 
technical tips about aerials, and many 
other matters." 

I hope soon to have further infor- 
mation on this project. 

Mr. Johansen's QRA is 1, Lindorff- 
salle, Hellerup, Copenhagen, Den- 
mark. 

* * * 

Club Notes 
England -Frank Baldwin is now 

General Manager for the Interna- 
tional Short Wave League, and Mrs. 
Baldwin operates the club's QSL Bu- 
reau. 

* * * 

This Month's Schedules 
(NOTE: At this season many short- 

wave stations will be going on Sum- 
mer Time; in such cases, schedules 
may be changed to one hour earlier 
than listed herein. -KRB) 

Albania -ZAA, 7.852, Tirana, is now 
scheduled daily 1230 -1600. (Radio Swe- 
den) 

Anglo- Egyptian Sudan- Verifica- 
tion and schedules received from Om- 
durman Broadcasting Station, Khar- 
toum, listed frequencies of 5.000 (tem- 
porary), 9.770, and 572.5 kc. Station 

Leader, composer, and arranger Radames 
Gnatalli conducts Radio Nacional's orchestra. 
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SELENIUM 

RECTIFIERS 
and 

ELECTRONIC COMPONENTS 

THREE PHASE FULL WAVE 
BRIDGE RECTIFIERS 

Input 
0- 234VAC 
Type No. 
3B13 -1 
31313 -2 
3B13-4 
3B13-6 
31313 -10 
3B13 -15 

Current 
1 AMP. 
2 AMP. 
4 AMP. 
6 AMP. 

10 AMP. 
15 AMP. 

SINGLE PHASE FULL WAVE I RECTIFIER CAPACITORS 
BRIDGE RECTIFIERS 

Input 
0-18VAC 
Type No. 
B1-250 
Bl-1 
B1-1X5 
B1-3X5 
B1-5 
B1-10 
B1-20 
B1-30 
B1-40 
B1-50 

Current 
250 MA. 

1 AMP. 
1.5 AMP. 
3.5 AMP. 

5 AMP. 
10 AMP. 
20 AMP. 
30 AMP. 
40 AMP. 
50 AMP. 

Output 
0 -12 VDC 

Price 
$0.98 
2.49 
2.95 
4.50 
5.95 
9.95 

15.95 
24.95 
27.95 
32.95 

Input Output 
0 -36VAC 0 -26 VDC 
Type No. Current Price 

Output 82-150 150 MA. $0.98 

0 -250 VDC 
B2 -250 250 MA. 1.25 
132 -300 300 MA. 1.50 

Price 132 -2 2 AMP. 4.95 
5 22.00 B2 -3X5 3.5 AMP. 6.95 

32.00 B2 -5 5 AMP. 9.95 
56.00 B2 -10 10 AMP. 15.95 
81.50 B2 -20 20 AMP. 27.95 

105.00 B2 -30 30 AMP. 36.95 
120.00 B2-40 40 AMP. 44.95 

CENTER TAPPED RECTIFIERS 
SINGLE PHASE FULL WAVE 

Input 
10-0-10VAC 
Type No. 
Cl-lo 
C1-20 
C1-30 
C1l0 
C1-50 

Current 
10 AMP. 
20 AMP. 
30 AMP. 
40 AMP. 
50 AMP. 

Output 
0 -8 VDC 

Price 
$ 6.95 
10.95 
14.95 
17.95 
20.95 

RECTIFIER MOUNTING BRACKETS 
For Types 131 through B6, and 

Type Cl S .35 per set 
For Types 3B 1.05 per set 

0-115VAC 0-90 
t 
VDC 

Type No. Current Price 
B6 -250 250 MA. $2.95 
B6 -600 600 MA. 5.95 
B6 -750 750 MA. 6.95 
B6 -1X5 1.5 AMP. 10.95 
B6 -3X5 3.5 AMP. 18.95 
B6 -5 5 AMP. 24.95 
B6 -10 10 AMP. 36.95 
136-15 15 AMP. 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. 

CF-14 3000 MFD 12VDC 51.69 
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 8.45 
CF-5 1500 MFD 30VDC 2.49 
CF-6 4000 MFD 30VDC [ 8.25 
CF-7 3000 MFD 35VDC 8.25 
CF-8 100 MFD 50VDC .95 
CF-19 500 MFD 50VDC 1.93 
CF-16 2000 MFD 50VDC 3.25 
CF-21 1200 MFD 90VDC 8.25 
CF-9 200 MFD 150VDC 1.69 
CF-10 500 MFD 200VDC 3.25 

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. S 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 
XFC18 -14 18VCT 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 
HY5A .028 5 .20 3.95 
HY10 .02 10 .30 9.95 
HY10A .014 10 .04 7.95 
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 5.95 
Overall length 63 :', diameter 2W. 
terminal diameter /', shpg. wt. 21ós. 

EDISON THERMO TIME DELAY RELAY 
Heater voltage 115 V. Norm. open SPST con- 
tacts. 15-30 see. delay. Contact rating 115 V. 
3A., 440 V. 2A. Size 34,I°x134° diem. 
Standard 4 -prong tube base Ea. 98c 

WHILE THEY LAST 
METER SPECIALS 

0 -300 VDC, Basic 0-1 ma. 2' rd. 
Bakelite case.New, in original boxes. 
Shpg. wt. 2 lbs. $2.25 Bargain once 

KLIXON 40 SECOND DELAY SWITCH 
Heater operates on 115 VAC or DC. Contacts 
SPST rated at 30 A.. 115 V. or 20 A., 220 V. 

Each 
Auxiliary contacts for lighter loads $.2 49 

DIEHL MOTOR 
Fan duty, brusbless in- 
duction type (no TV in- 
terference). For 115,VAC 
60 cycles, 46 watt. 1800 

R.P.M. Shaft )4 diam. 1° long. 
Noiseless ball -bearings -heavy 
cast construction. Shpg. wt. 6 
lbs. $4.50 Brand new 

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 

SILVER CERAMIC TRIMMERS 
820 -Z 5-20 Mmfd. Zero Temp 24c 
822 -N 5-20 Mmfd. Neg. 300 24c 
822 -AZ 4.5 -25 Mmfd. Zero Temp. 24c 
823-AN 20-125 Mmfd. Neg. 650 33c 

ATTENTION!!! 
Bulletin 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'x836 'x834' high. Shpg. wt. 30 lbs. 
Like new. Tested and guaranteed. $36 .00 
Filter Kit. 2% ripple $6.65 

POWER SUPPLY KITS 
24 to 28 VDC Filtered 

Designed for continuous duty ground operation 
and bench testing of aircraft equipment, these 
kits provide a reliable means of obtaining a 
source of low- ripple 24 VDC, from a 115 VAC 
60 cycle line. Full -wave bridge Selenium Recti- 
fiers insure instantaneous and efficient opera- 
tion. Adjustment of the DC output voltage is 
accomplished by transformer primary taps. 
Ripple is limited to within 2% of the average 
DC output by choke -input filters. 
Kit No. Amperes DC Net Price 
242 2.0 $16.39 
245 5.0 22.39 

2410 10.0 47.44 
2420 20.0 79.44 

Write for descriptive Bulletin No. 201. 

RECTIFIER KIT No. 612 -10 
6 and 12 VDC at 10 Amperes 

This unit will deliver unfiltered direct cur- 
rent for operation of motors, dynamotors 
solenoids, relays and similar equipment. 
Employs full-wave Selenium Rectifier and 
heavy -duty primary tapped transformer. 
The two output voltages can be used simul- 
taneously and may be adjusted between 
6.7 -7.5 VDC and 13 -15 VDC under full 
load. For 115 VAC 60 cycle input. With 
schematic diagram and in- $15.95 
structions. Shpg. wt., 12 lbs ... 

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. 

WESTERN ELECTRIC 

BLOWER 

8KS5881 -Brand New 
-Heavy -duty Sirocco 
type blower capacitor 
start, 1/40 R.P., 3400 
RPM, 115 VAC, 60 cy- 
cles. Displaces 84 CFM. 
Extremely quiet operation. Opening 2%', overall 
size 734" long, 6° diam. Moisture and fungus 
resistant. With nt Quantity limite 

Shpg. $13.95 

DIEHL BLOWER 

Sirocco type, displaces 
100 C.F.M. 115 VAC, 
60 cps. Moisture and 
fungus resistant. 
Flange diameter 4'. 
Overall size 7 %'x6 3 á". 
Removed from equip- 

ment. Shpg. wt. 10 lbs. 
Tested and 

guaranteed. $9.95 
Adjustable right angle alumi- 
num extension tube 

9 to fit flange 

WESTINGHOUSE AIRCRAFT MOTOR 

Brand new -24 VDC reversible. 1/50 H.P. Will 
also reverse and operateon AC. 
4800 RPM continuous duty. 
Length of leads 18 ". Dimen- 
sions 334'x2 ya °; shaft' 3s" 
diam. by W long. $2.95 
Price 
Reversing switch with "of" 
position Each 79c 

aAAD -GREEN 
COMPANY -¡4 

71 -3 Warren St. 

New York 7, N. Y. 

Phone: BEekman 3- 7385 -6 
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7ee PENN 7eeeiautea... 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. 

Its Ieasaaaa --.--_ 

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. 

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 7eéetoewi... 
Manufactured by PENN BOILER and BURNER MFG. CORP. 

Makers of Penn Packaged Heat ESTABLISHED SINCE 1932 
LANCASTER, PA. 

TOP QUALITY 
TELEPHONES 

Standard magneto ringer type 
as used for farms, factories, 
intercoms, etc. Connect with 
two wires or single wire and 
ground. Range 15 miles or 
more. Ringer box, new, with 

f7 handset, good. Instructions 
$ 8.9 5 

RCA 6 Inch 
Weather Proof 

Speaker 

Plastic cone. Made to stand salt 
lcater exposure. Ideal for all out- 
door installations. Makes fine Hi 
El. tweeter. Includes RCA univer- 
sal output transformer matching 
any line or tube impedance from 50 ohms to 10240 
ohms. Used, perfect operating condition...$4.95 

BC -1068 RECEIVER 
110V 60 cycle power supply, 5 stages I.F., 2 
stages R.F., 2 stages audio amplifier, separately 
tuned converter and oscillator, tuning indicator. 
Frequency range; 150 -210 Mcs. Makes good 2 
meter or FM broadcast receiver. With 14 tubes, 
instructions and schematic, in.ex- 
cellent condition $19.95 

HS -33 HEADSETS 

Willi Cord and 
P l u g . Good. 
Used .....89e 

($1.00 Post- 
paid in U. S.) 

G. E. TRANSFORMERS 
110 V. 60 Cy. AC 

850V CT. 6.3V @ SA. 
6.3V @ 3A, 5V O. 3A. 
Conservatively rated @ lilla 

del will Shan handle more. 
A steal 
at $2.95 

G. E. 12 HENRY CHOKE 
Made as companion to above, $1.95 only 
F.O.B. Oakland. 25% cash with order. Bal. C.O.D. 

EMMONS RADIO SUPPLY 
405 - 10th ST. OAKLAND, CALIF. 

Phone TWinoaks 3-9103 
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*The ROSE CO. TV SCOOP!, 
4( 630 Type TV * 16" Chassis 
-k A Steal At 

$15950 
i( Complete 

- 
(Less 

Tube) 
-)e 16" Glass i( Black 
i( Picture 
i( Tube * (1 yr. 
*guarantee) 

FACTORY * 
WIRED 

* 
* * 
* * * 
a 
4, 

f f 

$3995 * * 
NOTE: This is not a Kit but a FACTORY * 

CUSTOM ENGINEERED, WIRED, 
in 

a dS t works. Full TV Chanel Cove age. Voltage * Doubler, complete with 30 tubes. * CHASSIS, as above. but with automatic Gain * 
1. Control, incl. an additional 6AU6 tube, to elim- * 
( inste interference. * 
i( Your Cost $169.50 

* TV ACCESSORIES - RCA Type Antenna: Folded dipole Hi. & Lo. ad- 
instable reflectors, complete with hardware and 5 * ft. mast $5.45 

i( FOLDED DIPOLE and Reflector, hifreq. 
i( antenna $2.75 

TABLE TOP 3 Section antenna $275 
* 300 Ohm Twin Lead Per 100 ft. $1..65 

4( CHIMNEY MOUNTSOcomplete with straps for 
ie masts up to 1)4 ". List $4.50 per pr. $1.59 
i( WALL MOUNTS- afstance from wall to mast * is adjustable to 20 clearance from wall. 

List $7.00 per pr. $3.15 * HEAVY STEEL wall mounts- clearance of 4" 
-k from wall. List $1.50 49e 
i( NEW TYPE STAND OFF insulators for 1M" 
, mast, snaps on the mast (You do not need to 
i( screw into wall) per 100 $4.00 

In lots of 10,.05 each 
* Write Dept. RN -5 for Literature on parts and tele- * vision sets. All Prices F.O.B. New York. 25% De. 
i( posit required o all orders. Minimum Order $5.00. 

44... THE ROSE COMPANY 98 Park Place 
New York 7. N. Y. (Corner Greenwich St.) 

has English on Fridays 1230 -1300. 
Angola- CR6RL, Radio Clube An- 

gola, Luanda, is testing on a new 
channel of 5.096 at 1320 -1600, accord- 
ing to Stephan, South Africa; is heard 
better than dual CR6RN on 9.469, 
Stephan reports. A station heard on 
7.590 in Portuguese to closing around 
1510 has been identified as Silva Por- 
to, Radio Clube DB, CR6RO; how- 
ever, according to its QSL card, 
CR6RO is on 7.582. (Radio Sweden) 
Reports on the new Nova Lisboa out- ' 

let on 11.925 should be sent to P. O. 
Box 125, Nova Lisboa, Angola, ac- 
cording to Radio Australia. This one 
has been heard by Stark, Texas, to 
1700 when closed with "A Portu- 
guesa." Radio Sweden reports the 
outlet heard in Portuguese around 
1300 -1640, identifying as Radio Clube 
de Huambo, Nova Lisboa. 

Argentina -LRM, measured 6.1806, 
Mendoza, noted 2320 with music. 
(Treibel, Washington) 

Australia -Current Radio Australia 
transmissions to North America are 
2330 -0045 to West Coast, VLC9, 17.84, 
VLA6, 15.20, VLG6, 15.32; 0700 -0900 
to East Coast, VLC5, 9.54; 0900 -1000 
to Central and Mountain States, 
VLC5, 9.54; 1000 -1115 to West Coast, 
VLC5, 9.54, VLA8, 11.81; 1643 -1815 
to East Coast, VLA6, 15.22. 

Austria -Blue Danube Network, 
Salzburg, logged 0900 on approxi- 
mately 9.530, apparently is still mov- 
ing around the 31 -m. band. (Pearce, 
England) 

Belgian Congo- OQ2AB, Radio 
Elisabeth, Elizabethville, operates on 
7.150 and 11.900 on Sunday 0800 -1000; 
OQ2AC, Radio College, Elizabethville, 
operates on 3.390, 4.980, 7.200 daily 
1130 -1215, Sunday 0200 -0300. ( North, 
Sweden, via Radio Sweden) 

Brazil -PRL5, 11.95, Rio de Janeiro, 
good level in Newfoundland from 1630 
to after 1730. (Peddle) 

British Guiana -Grove, Ill., says 
ZFY, 5.985, Georgetown, has an- 
nounced expansion of its service to 
0545 -1145, 1445 -2045. 

Cameroons -FIA6, 9.145, is very 
poor at 1430 -1500. (Peddle, New- 
foundland) 

Canada -Anyone interested in the 
attractive monthly program booklet 
issued by CBC's International Service 
may get on the mailing list by send- 
ing his request to CBC International 
Service, P. O. Box 7000, Montreal, 
Province of Quebec, Canada. For each 
of the main areas -Europe and La tin 
America (including the Caribbean) - 
CBC publishes a separate booklet each 
month. Listeners should specify which 
booklet they want- European or 
Latin American. Latest schedules are 
-to Europe, CKNC, 17.82, 0915 -1615 
(Sunday from 1035) ; CKCX, 15.19, 
0915 -1128 (Saturday from 1020); 
CKCS, 15.32, 1130 -1855; CHOL, 11.72, 
1630 -1855. To Caribbean and Latin 
America -CKRX, 11.76, CKCX, 15.19, 
1910 -2200; CKCS, 15.32, 2200 -2230. To 
Australasia (United Nations Service) 
-Mon. -Fri., 2320 -2400, CKLX, 15.09, 
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SPEAKER SPECIALS AM -FM TUNE R 
FAMOUS BRANDS 

G E- MAGNAVOX -CAPEHART -J ENSEN 

Square 4" PM Alnico V 1 oz. 
Magnet .$1.00 each 

Round 5" PM Alnico V 1 oz. 
Magnet 1.05 each 

Round 6" PM Alnico V 1.47 oz. 
Magnet 1.45 each 

Pin Cushion 6" PM Alnico V 3 16 oz. 
Magnet ... 1.95 each 

Pin Cushion 8" PM Alnico V 2.16 oz. 
Magnet 2.45 each 

Round 8" PM Alnico V 3.16 oz 
Magnet 2.75 each 

Round 10" PM Alnico V 4.16 oz. 
Magnet 3.75 each 

Round 12" PM Alnico V 4.16 oz. 
Magnet 4.25 each 

Round 12" PM Alnico V 6.8 oz 
Magnet 4.75 each 

ELECTRO DYNAMIC SPECIALS 
4" 500 ohm field $1.50 each 
4 "x6" 85 ohm field (TV) 1.95 each 
4 "x6" 500 -800 ohm field. 1.95 each 
5" 450 ohm field 1.75 each 
5" 1000 ohm field 1.75 each 
6" 450 ohm field 1.95 each 
6 "x9" 1000 ohm field 2.25 each 

8" Speakers Your Choice $2.25 ea. 
60 ohm (TV) 675 ohm 750 ohm 
900 ohm 1000 ohm 1300 ohm 
1800 ohm fields. 

10" Speakers Your Choice $2.95 ea. 
1000 ohm 1800 ohm fields. 

12" Speakers Your Choice 
While They Last! $3.95 
85 ohm 160 ohm 250 ohm 

FOR TV 
425 ohm 600 ohm 650 ohm 
1000 ohm 1800 ohm 2700 
ohm fields. 
15" Jensen JAP 60 Coax 
Some with networks 

Special $29.95 

ALL SPEAKERS BRAND 
NEWANDGUARANTEED 

TRANSFORMERS 
GE- STANCOR -PHILCO 
-LIMITED QUANTITIES 

AT THESE PRICES 

POWER 
50 MA. PRI. 115V. sec. 600 VCT 6.3V 3 Amp. 5V. 2.5 Amp $1.95 each 
80 MA. PRI. 115V. sec. 700 VCT 6.3V 3 Amp. 5V. 2.5 Amp 2 35 each 

100 MA. PRI. 115V. sec. 600 VCT 6.3V 3 Amp. 5V. 2.5 Amp 2.95 each 
150 MA. PRI. 115V. sec. 700 VCT 6.3V. 4 Amp. 5V. 3 Amp 3.95 each 
150 MA. PRI. 105 -120V. sec. 700 VCT 6.3V. 5A6.33A 5V. 3A 4.95 each 

50 MA. PRI. 110 -120V. sec. 600 VCT 6.3V. 3 Amp 2.25 each 
60 MA. PRI. 110 -220V. sec. 600 VCT 6.3V. 3 Amp 2.75 each 
50 MA. PRI. 110 -260V. with Switch sec. 600VCT 6.3V. 3 Amp 3.25 each 

125 MA. PRI. 110V. sec. 750V. 6.3V. 5 Amp. 5V 3 Amp 3.50 each 
200 MA. PRI. 115V. sec. 750 VCT 6.3V. 5 Amp. 51/. 3 Amp 4.50 each 

VIBRATOR POWER 
50 MA. PRI. 6V. Vibrator sec. 600V 1.75 each 
70 MA. PRI. 6V. Vibrator sec. 600V 1.95 each 

CHOKES 
60 MA. 300 ohm 10HY 45c 50 MA. 100 ohm 20HY AC-DC ...35c 
80 MA. 150 ohm 10HY 75e 20 MA. 2000 ohm 50HY Plate 35c 

185 MA. 60 ohm 411Y 95c 

SPECIAL PHONO SCRATCH FILTERS 29c 

OUTPUT TRANSFORMERS 
2500 ohms 50L6 $0.39 8000 ohms 3Q5 $0.49 
5000 ohms 6V6 .49 PP 1000 ohms 6V6 .69 

SPECIAL FILAMENT AND ISOLATION TRANSFORMER 
PRI. 115 Volts sec. 120V. and :6.3V. 3 Amps $1.45 each 

Famous Brand but because of price we agreed not to disclose the 
name. You will recognize it! With 5 band switch for On- Off -TV- 
AM -FM -Phono Control. Designed for use with standard TV 
chasis and any amplifier. Complete with dial -hardware -dual 
knobs- complete hookup instructions -schematics. 
Compact for instal- 
lation with TV. 
Chassis size -8% "w 
10L 4 %H. 
4 tube complement 
1 12AT7 converter 
2 6BA6 IF Amplifiers 
1 6T8 FM Disc. -AM Det. 
2 Dual controls for tuning - 

tone- volume- switching 
4 Gang AM -FM Tuning 

Condenser 
PERFORMANCE 

AM -535KC -1650 KC. 
FM -87.5 Mc -108.5 MC. 

FM SENSITIVITY 
UV FOR 

FREQ. MC 30DB S/N 
90 50 
98 40 

108 40 
Image Ratio 

13X 
lox 
9X 

Selectivity 2X 170 -250 KC 
6 IF s 3 for AM 3 for FM 
Truly a fine tuner. 

WHILE THEY LAST only $24.95 
COMPLETE WITH TUBES -LIMITED QUANTITIES 

FAMOUS BRAND 

ELECTROLYTIC CONDENSERS 
Tubulars- Aluminum tubulars- Papers -FP 

You will recognize these expensive condensers. Stock up while 
they are still available. 

TUBULARS Multi- Section FP 
Aluminum Cana 15 MFD 150 Volts 

20 MFD 150 Volts 
30 MFD 150 Volts 
40 MFD 150 Volts 

$0.19 
.19 

.25 

.30 
20x20 150 Volts .27 

30x30 150 Volts .32 
40x40 150 Volts .35 

50x30 150 Volts .35 
10 MFD 25 Volts .15 

25 MFD 10 Volts .15 
100 MFD 25 Volts .25 
250 MFD 15 Volts .35 
1000 MFD 25 Volts .45 
3000 MFD 10 Volts .45 
10 MFD 450 Volts .25 

20 MFD 450 Volts .35 

30 MFD 450 Volts .45 
40 MFD 450 Volts .50 
10x10 MFD 450 Volts .45 
20x20 450 Volts .55 

Single FP 
Aluminum Cans 

150 Volt 

10 MFD..15c 
20 MFD..20e 
40 MFD..30e 
80 MFD..45e 

450 Volt 

8 MFD..25c 
10 MFD..28c 
15 MFD..30c 
20 MFD..35c 
30 MFD..40c 
40 MFD..45c 
80 MFD..50c 

30x20 MFD 
150V 

30x20x20 MFD 
150V 

20x20x20 MFD 
150 V 

40x40x30 MFD 
150 V 

50x50x15x20 
150V 25V 
30x30 MFD 

250V 
80x10 MFD 

350V 
15x10x20 MFD 
400V 25V 
10x10 MFD 

400V 
20x20 MFD 

400V 
25x10 MFD 

400V 
20x10x20 MFD 

400V 350V X 25V 
30x10x5 MFD 

300V 

Your Choice 

35c each 

10x10 MFD 
450V 

20x10 MFD 
450V x 25V 
30x30 MFD 

450 V 

20x20x20 
450V x 25V 

10x10x20 
450V 25V 
40x40 MFD 

450V 
10x10x10 MFD 

450V 
16x16x16 MFD 

450V 
16x16 MFD 

450V 
30x20x10 MFD 
450V x 150V 

40x30x30 MFD 
450V 

60x50 MFD 
450V x 50V 
30x10 MFD 

475V 
40x35x10 MFD 

475V 

Your Choice 

55c each 

Minimum order shipped $5.00. Remit 20% deposit with all orders. Balance COD FOB New York. Remit in full and save COD charges 

AMERICAN RADIO SUPPLY CO. 
417 LAFAYETTE ST. NEW YORK 3, N.Y. 
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Covers all auto. 
Radio types from 
mid- 1930's to 
present, includ- 
ing mobile FM. 

SERVICING THE MODERN 

CAR RADIO Hurlbut 

Second edition, 702 pages, 
81/2 x 11, 222 illus., over 500 
schematic circuit diagrams of 
auto radio receivers, $7.50 

Here -written by a practical auto radio expert 
of 20 years' standing -is everything to help the 
beginner or experienced serviceman gain profitable 
skill in the fast growing field of car radio servic- 
ing. A complete guide to the work. Book not 
only describes installation, testing, and repair 
methods fully, but also gives needed special facts 
of car radio circuits, differences between car and 
home radio servicing problems, shop set -up and 
business- getting ideas, etc. Particularly valuable 
for busy servicemen is the array of over 500 dia- 
grams of specific circuit details on a large per- 
centage of sets you may be called upon to repair. 

Practical facts and methods on: 
-getting into the car radio 

business 
-differences between mobile 

and home radios 
-antennas and input cir- 

cuits 
-power supplies 
-circuit features 
-auto electrical systems 
-setting up shop 

-car set installations 
-anten na installation 
-loudspeaker installation 
-remedying interference 
-servicing procedure 
-vibrator maintenance 
-loudspeaker servicing 
-car -radio alignment 
-push -button tuning, etc. 

OPPORTUNITY OF A LIFETIME 
for alert servicemen, says A. A. Ghirardi, 

author of famous radio servicing 
books and articles 
"I believe SERVICING THE MODERN 

CAIR RADIO represents an opportunity 
no wide awake serviceman can afford to 
miss. There are over 9,000,000 car radios 
-approximately 16 out of every 100 radio 
receivers in use today -a wonderful field 
for increasing servicing business; increas- 
ing profits, stepping ahead of competition! 
Good auto radio men are scarce, and this 
book gives you a gold mine of informa- 

ALFRED A. tien you need to cash in on this profitable, 
GHIRARDI fast -growing business." 

ONEY-8ACK,. GUARANTEE 
Dept. RN -50, MURRAY HILL BOOKS, Inc., 
232 Madison Ave., New York 16, N. Y. 

Enclosed Snd $7.50 for Hurlbut's SERVICING I 
THE MODERN CAR RADIO; or send C.O.D. and 
I will pay postman this amount plus postage. In' 
either event, it is understood I may return book' 
after 10 days if unsatisfactory and you guarantee to 
refund my $7.50. (Books sent C.O.D. in U.S.A. only. , 
l'rice outside U.S.A. $8.00 postpaid, same return 
privilege.) 

Name 

Address 

City, Zone and State 

Occupation 

1 :10 

il 

il 

il 

il 

if 

fl 

J 

CHOL, 11.72. To Australasia (Sunday 
only)- 0340 -0530, CHOL, 11.72, CKLO, 
9.63. 

Cape Verde Island- CR4AA, 5.92, 
heard in Pennsylvania 1650 with 
music, heavy CWQRM. (Slutter) 

Ceylon -Radio Colombo, 4.900, noted 
1115 following BBC news to give local 
time as 9:45 p.m.; had music 1130- 
1200 closedown. (Pearce, England) 

Cyprus -ZJM7, 11.72, Limassol, fair 
1200 -1230 in Newfoundland. (Peddle) 
ZJM3, 4.06, heard in Stockholm around 
1200. (Radio Sweden) 

Czechoslovakia -Balbi, Calif., re- 
ports OLR3A, 9.55, Prague, from 0000; 
is QRM'd at 0030 by Paris opening on 
this channel; also heard in Texas. 

OLR4B, 11.76, Prague, noted 0120 
with Spanish news at dictation speed. 
(Treibel, Washington) 

Improved signals are widely re- 
ported in the 1900 -2000 daily beam for 
North America over OLR4A, 11.84; 
news at start. 

Denmark -OZU, 7.26, noted with 
relay of Home Service to closing 1730; 
news in Danish 1300, 1600; QSL card 
received. (Pearce, England) Copen- 
hagen lists current s.w. schedules as 
2100 -2230, OZF, 9.52, to Greenland and 
North America (may be off Sunday) ; 

0500 -0600 on Tuesday, Thursday, Sat- 
urday, OZH, 15.165, to the East; 1900- 

2000 on Monday, Wednesday, Friday 
on OZH, 15.165, to South America; 
daily 0040 -1730 on OZU, 7.26, with 
Home Service for Europe; transmit- 
ter is listed as located at Hersted- 
vester, with 50 kw. (Klein, N. Y.) 

Ecuador- HC2CA, measured 6.8852, 
Salinas, noted 2130 with Latin Amer- 
ican music (Treibel, Washington) 

Ethiopia -A letter from ETAA, Ad- 
dis Ababa, verified reception of the 
19 -m. outlet; gave English program 
schedule as daily 1020 -1100, Sunday 
0945 -1115; no frequency was listed but 
said was operating in the 19 -, 31 -, and 
49 -m. bands. The 19 -m. outlet appears 
to be on approximately 15.032, al- 
though most overseas sources list it 
around 15.050 to 15.075. Radio Sweden 
says ETA, 9.62, is audible in Sweden 
around 0600. 

Finland -Verie from Helsinki listed 
OIX1, 6.120; 0IX2, 9.555; 01X4, 15.190; 
01X5, 17.800. Stated daily program 
times for 15.190 as 2200 -0000, 0700- 
0800, 1145 -1245, 1600 -1700; card had 
photo of the 100 kw. transmitters. 
(Hankins, Pa.) 01X5, 17.80, noted 
0715 -0730 with news for North Amer- 
ica. (Peddle, Newfoundland) 

Formosa -See Taiwan. 
France -Paris noted signing off on 

6.145 recently 2445. (Stark, Texas) 
(Continued on page 159) 

PRECISION SPONSORS 
DURING 1950 television technicians 

throughout the country will have 
the opportunity of participating in a 
series of lecture -discussions being 
sponsored by Precision Apparatus Co., 
Inc., of Elmhurst, New York. 

Designed to assist the television tech- 
nician solve his servicing problems, this 
series of practical lecture- discussions 
has been tailor -made and is being pre- 
sented under the general title of "Tele- 
vision Circuitry, Video I.F. Alignment 
Practice, and Troubleshooting." The 
sessions are being conducted by R. G. 
Middleton, Senior Engineer of the Pre- 
cision Design and Application Engi- 
neering Section. 

Each lecture- discussion is broken 

SERVICE MEETINGS 
down into two periods. The first half of 
the session is devoted to a circuit anal- 
ysis of the television high voltage 
power supply and how it works, fol- 
lowed by an open floor question and 
answer period. After a short intermis- 
sion the second half of the program 
covers video i.f. alignment procedures 
including troubleshooting, short cuts, 
and efficient test equipment applica- 
tions. An actual TV alignment dem- 
onstration follows the lecture with the 
lastest test equipment being featured. 

The company's plans now call for 
lecture- discussions in every primary 
TV area in the United States during 
1950. 

30 

R. G. Middleton addresses his audience of over 300 television technicians who 
gathered recently at Queens Village, Long Island, for the first of a series of nation- 
wide lecture- discussions sponsored by Precision Apparatus Co. and its distributors. 
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OUTSTANDING VALUES NOW AVAILABLE 
SNYDER TX -A 

CONICAL ARRAY 

For fine television reception. Array can be used 
individually or stacked. Will bring in or increase 
your signal in fringe areas. Has proven suc- 
cessful where other antennae fail. 

Features Snyder Quick -Rig truss. Comes to 
you pre -assembled. $5.95 per array. 

TX -2 -For Ultra -High Receptions. 
2 -TXA stocked with connecting stubs. 

$11.49 ea. 

10 -ft. mast section, seamless tubing, 
rustproof, 1 '/a" $1.69 ea. 

Heavy -duty chimney mounts -easy to 
install $1.49 ea. 

A REAL PORTABLE BUY! 

Super -efficient 

The last word in a handsome, 
powerful portable. Carries and 
plays anywhere. 

Comes in smart, luggage -type 
carrying case, with beautiful 
slide rule dial. 
Covers full broadcast band, 
giving console like tone. 

Operates on AC -DC and bat- 
tery. 
Dimensions 1211x6ltx9". 

built -in loop and large Alnico V magnet speaker. 
$23.50 each, less batteries. 

Supplied with RCAVSO1 9 71/2-9-90. 
$3.45 extra. 

12" PM Speaker, 32 -oz. Alnico Magnet, for 20 -watt output. 
Deep Cone Construction for finest tone quality. 

Only $5.95, each. 

Famous CLARK AMPLIFIER KITS 

18 -Watt Kit 
6 tubes: 1 -6SQ7, 1- 
6SC7, 2 - 6V6, 1- 
6SN7, 1 - 5Y3GT. 
Mike and phono input. 
Separate Bass and 
Treble controls, Heavy 
steel chassis and cover. 
Frequency response 50- 17,000 CPS & 
1DB. Output impedances 4-8-16-500. 
Hum level 65DB below rated output, 
Complete, 
with tubes $18.95 

25 -Watt Kit 
6 tubes: 2 -6SJ7, 2- 
6L6, 1 -6SC7, 1 -5Y3. 
2 mike, 1 phono input. 
Separate bass and 
treble controls. 

Output impedance 2 -4- 
8 -16 -500 ohms. Frequency response 
30 -17000 CPS & 1DB. 

Attractive heavy steel chassis and 
cover. Push pull phase inverter driver 
for hum level. 

$24 95 Complete, with tubes 

Each kit comes complete with instruction sheet, schematic and parts list. 

CATHODE RAY TUBE DEAL 
OF THE YEAR! 

Two popular sizes. For testing, servic- 
ing and construction work. All come to 
you pre- tested. All will light. 

7JP4 -$5.45 each. 

1OBP4 -$7.95 each. 

We must ship these Railway Express 

for best handling. 

10 WATT AMPLIFIER 

The perfect music amplifier. Fine tone quality 
up to ten watts. Attractive two -tone Maroon 
and Gray steel case. Tubes: 6L6, 5Y3, 6SL7. 
Mike input, phono input. Switching arrange- 
ment allows interchanging use of mike or 
phono inputs. 

NEW LOW PRICE $15.49 

SALES ITEMS TO START OFF THE 
AUTO RADIO SEASON 

Vibrators -especially made for us by a top manufacturer -all guaranteed. 
Standard 4 -prong $1.29 ea. 10 for $12.50 
Delco Type 4 -prong $1.39 ea. 10 for $13.50 
Buick Type Synchronous $2.79 ea. 10 for $26.00 

Side Cowl Antenna -Two -Mount 
Heavy chrome finish -3 Section 66 ". Heavy insulators -Shielded Lead. 

Standard make. $1.39 ea. 10 for $13.00 
Motorola Type 6V 4 -ohm Replacement Speaker, 6" Pin Cushion Type .... 98c 
PM Replacement Speakers- Finest made. 
6 "x9" Alnico V Magnet ea. $2.87 
7" Offset Alnico V Magnet ea. $2.40 

WRITE FOR OUR LATEST CATALOG 

Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL. 
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L-211 

N-91 

P-2040 

R 
Complete TV d adio 

RAN SFO11SR%I CE 

our exact requirements from over 300 standard 
work. 

e select y amateur and laboratory 
types for replacement, semi -universal and 

A wide choice of special outputs, units . 

impedance matching 
complete 

universal outputs 
one of the 

powers, vibrators, filau, 1ication 
uni 

A con 
ts.. 

ham line ... special app 

most comprehensive transformer lines available tote 

service trade today. 

TELEVISION 
L- 211- Power - 365- 0- 365V., 250 M.A. D.C. -5V., 3A.- 
5V., 2A.- 6.3V., 6A.- 6.3V., .8A. One of a growing line 
of dependable Halldorson TV units, available in exact 
duplicates and for general application. 

AUTO VIBRATORS 
N- 91 -6V. to 250V., 50 MA. Available in exact duplicates 
and for general application. 

STEP DOWN 
P- 2040 -230V. to 115V.,1000 Watt. Supplied in capacities 
from 65 to 1000 Watts. 

Sold by Leading Parts- Jobbers, Everywhere. Every Hall - 
dorson Unit Is Triple Inspected and Guaranteed Against 
Mechanical Defect. Write for Free Catalog Today, Dept. 5-A. 

The Halldorson Company 
4500 N. Ravenswood Ave. 

Chicago 40, Illinois 

The ORIGINAL and Still the BEST 

1 /G//TN /NO ARRESTER 

for all 
weather 
conditions 

will not 
absorb 
moisture 

conproo 
¡cote' APPROVED 

for OUTDOOR. 
Indoor Use! 

Protects Television Sets Against 
Lightning and Static Charges 

SAFE 1 / /GUARD 
Fits Any Type of Twin Lead 

No. AT102 for Regular Twin Lead 
No. AT103 for Oval Jumbo Twin Lead 
No. AT103 Also for Tubular Twin Lead 
BOTH Models Conform With Fire 
Underwriters and National Electrical 
Code Requirements for OUTDOOR 
installations. 
SIMPLE TO INSTALL ... can be mounted directly on 
mast by strap fastening arrangement ... or attached 
to any grounded object, at any position between 
antenna and set, outdoors or indoors. No stripping, 
cutting or spreading of wires necessary. Hardware 
furnished. 

Look for the JFD Trademark 

$ 25 
EACH 

MANUFACTURING CO., Inc. 
6127 16th Avenue, Brooklyn 4, N. Y. 

First in Television Antennas & Accessories 
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ACORN ::::; 
6 GANG TUNING CONDENSER 
Silver plated, icalex insulation. Di- 

mensions: l0t /4^ overall. 8t,2" icing. 
Isis^ wide. 2" high; shaft la/ " 

rain. 
sec. . mmfd This ta a beauty of n l'onden- 

' d sec. . SO mmfd Ser Can be used for many 4th sec. . SO mmfd 
4th sec. . 50 mmfd a Such aa V.F.O., etc. 
5th sec. . 50 mmfd Sold at a fraction of 

S1 
498 

6th sec. .350 mmfd its ong0.1 at 
ti 

co 
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ATLAS PAGING AND 
TALK -BACK SPEAKER 

Model H0.15V 
Alnico V. Magnet. Complete with 
unbreakable super -efficient driver 

Ï' unit. Power 12 watt s. tm- 
pedance 8 ohms. Length 11 ". 
d,ameter BVa ", air column 13" 

' .,t s_1 $13.95 - "- OUR PRICE 

e 

qqq 
" á">ç,. 

Yetis 1° 

WESTON METER 506 
21/ ' . O to 500 micro- 
amp basi . Scale 0 to 15 
v., and Ow 600 v. 

Reduced 
General 

D.C. VOLTMETER, 
TYPE DO -41 

31/2". to 300 v 1,000 
ohms per volt. $3 Oaf 

only 0,7 

6V6 OUTPUT 
TRANSFORMER 

R o 0 0 
ohm 

plate-to- 
plate I 

é 
.( 

oat- 

versai 
v o i c e 
coil 4, 8. 15, 250 and 
500 ohms. et.af GO 
mt. Shielded ,.JJ ..770 

SYNCHRON MOTOR 
Model 600 

1 r.pm. per ales 

.7L .,77J 660ty $2.95 

RELAYS 
ft SPDT. Sensitive. 
6° Operateson I ma., 

ohm 8.000 coil. 
^lyr New low .,` 

. 
prie. 

e.. $1.99 
DPDT. 115 v. 
A.C. Latching 
type, manual R 
set. Allied - 

AHI. \ -1 Only $1.69 

Worth PHONE 4 -3270 
TERMS: 20.o cash w order. Bal. C.O.D. Prices 
F.O.B. o r 

a 

rehouse in N. V. C. Min. order $2.30. 

ACORN ELECTRONICS CORP. 
76 Vesey St., Dept. N -5, New York 7, N. Y. 

Fan Type Antenna 
(Continued from page 67) 

and therefore, all radiation is can- 
celled. However, when the conductors 
are bent out to form a dipole, the can- 
cellation can no longer take place and 
the dipole antenna will either radiate 
or receive. 

This dipole has an impedance of ap- 
proximately 73 ohms. Now if the 
diameter of the dipole is increased 
after a right angle bend so that it con- 
stantly increases as we get farther 
from the point of the bend, a three 
dimensional cone is formed. This cone 
will still radiate or receive energy. 
However, its impedance characteristics 
are different. In this case, as the trans- 
mission line has been fanned out, the 
diameter of the conductors has been 
increased. The result is that the im- 
pedance remains constant over a wide 
band of frequencies. In other words, by 
the use of conical elements, a broad- 
band antenna has been secured. In 
summarizing the previous two para- 
graphs, it can be seen that by veeing 
an antenna forward very narrow hori- 
zontal lobes and patterns can be ob- 
tained over a relatively wide band of 
frequencies. 

In the case of the conical antenna, by 
the use of this uniform impedance coni- 
cal element, it will work over a wide 
band of frequencies with a low stand- 
ing wave ratio. 

It must be borne in mind that the 
above description pertains only to 
driven or receiving elements and does 
not pertain to reflectors. The require- 
ments of a reflector are such that it 
must re- radiate energy to the driven 
element in such a relationship that 
reinforcement or addition occurs. To 
fulfill these requirements, a straight 
reflector is as effective as a conical re- 
flector or a fan shaped reflector pro- 
vided that it is cut and spaced properly. 
In the laboratories, the above con- 
siderations were given careful thought. 
It was obviously not feasible to make 
a three dimensional sheet metal cone 
or even a wire cage type cone element. 
Previous conical antennas had simu- 
lated this cone by running two dipoles 
from a common apex producing a cone 
in two dimensions. It was further ob- 
served that in the case of a "V" an- 
tenna as the diameter of the legs of 
the "V" was increased, the antenna 
would become increasingly unidirec- 
tional in the direction of the enclosed 
part of the "V." It was then reasoned 
that if the conical element which op- 
erated effectively over the entire low 
band were bent forward so that it 
formed a "V" on the high band, it 
would provide an efficient all channel 
antenna. However, two shortcomings 
were observed. Veeing forward the an- 
tenna reduced the amount of energy 
intercepted on the low band because 
the distance across the front was de- 
creased and secondly the two element 
conical antenna did not have an ef- 
fective diameter large enough to pro- 
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O 
BY BUILDING YOUR OWN 
LABORATORY PRECISION 

TEST INSTRUMENTS! 
"You build 'em in 

one evening - 
they last a lifetime" 

NEW TV -FM SWEEP SIGNAL 

GENERATOR KIT 

EICO 
Model 360 -K 

$2995 

Crystal marker oscillator with variable amplitude. 
Covers all TV and FM alignment frequencies be- 
tween 500 kc. and 228 mc. Sweepwidth variable 
from 0 -30 mc., with mechanical inductive sweep. 
Extremely wide sweepwidth allows gain compari- 
son of adjacent RF TV Channels. Provides for 
injection of external signal generator marker. 
Phasing control included. Vernier dial calibrated 
in frequencies. Complete with tubes (6X5GT, 
12A117, 2 -6C4). In sturdy steel case. Less Crys- 
tal. Size : 10 x 8 x 6% ". 110 -125 v., 60 cycle AC. 
Shpg. wt., 12 lbs. IN KIT FORM. 
No. 32P24370: Concord's Price $29.95 
No. 32P24371: 5 Mc. Crystal for above $3.95 

NEW SIGNAL GENERATOR KIT 

EICO 
Model 320 -K 

$0995 

For FM, AM alignment 
and to provide TV mark- 

er frequencies. Highly stable Hartley oscillator 
has range of 150 kc. to 102 mc. with fundamentals 
to 34 mc. Colpitts audio oscillator supplies pure 
400 cycle sine wave voltage for modulation. Use 
audio oscillator voltage to test distortion in audio 
equipment, bridge measurements, etc. In sturdy 
steel case. Size 10 x 8 x 4% ". 110 -125 v., 60 cy- 
cles AC. Shpg. wt., 10 lbs. IN KIT FORM. 
No. 32P24562: Concord's Price: $19.95 

DO YOU 

HAVE 
CONCORD'S 

1950 

CATALOG? 

Mt.y, 1950 

CONCORD 

PADIO 

Complete with 
STEP BY STEP INSTRUCTIONS 

and 
EASY -TO- FOLLOW DIAGRAMS 

Each EICO kit fully 
guaranteed to operate 
perfectly when assem- 
bled according to the 
simple directions. 

INSTRUMENT 

KITS 

direct from 

=as:. .. ..,.... 

NEW 5" OSCILLOSCOPE KIT VACUUM TUBE VOLTMETER KIT 
Push -Pull, Wide- Range, High EICO Model 221 -K 

Sensitivity! 

EICO 
Model 425 -K 

3995 
All -new laboratory pre- 
cision scope has Push - 
Pull deflection and .05 
to .1 volts per inch 
sensitivity. Wide range, 
flat from 5 cps to 500 kc. with full gain setting, 
useful to 2% mc. Wide- range, multi -vibrator, sweep 
circuit from 15 cps to 75,000 cps. Direct connec- 
tion to plates of CRT available at rear of cabinet. 
Z axis intensity modulation feature included. Size: 
81,4" x 17" x 13" high. Complete with 3 -6SN7, 
2 -6J5, 2 of 5Y3, 5BP1 CRT. 110 -125 v., 60 cy- 
cles AC. Shpg. wt., 30 lbs. IN KIT FORM. 
No. 32P24552: Concord's Price: $39.95 

HIGH VOLTAGE PROBE 
(Not a Kiff 

Model HVP -1 $695 EICO 

Measures up to 30,000 volts. Special HV Multi- 
plier Resistor for all 20,000 ohms per volt meters 
with 1000 or 5000 volt scales and most VTVM's. 
Lucite head, plywood bakelite handle, large flash - 
guards for additional safety. Assembled, ready to 
use. Supplied for 221 -K VTVM unless other in- 
strument is specified. Shpg. wt., 1 lb. 
No. 25P21463: Concord's Price: $6.95 

-The most famous jobber catalog in the field 
for 29 years! 
All well -known makes at the market's lowest 
prices. 
TV and Radio Parts -High Fidelity Equip - 
ment-P.A. Systems -Test Equipment -Tools 
-etc. 
NO RADIO MAN CAN AFFORD TO BE WITHOUT 

THIS VALUABLE 164 -PAGE BUYING GUIDE 

SEND FOR YOUR FREE COPY TODAY! 

2395 
Tops in workbench versa - 
tility-15 different ranges I 

AC and DC ranges : 0/ 
5/10/100/500/1000 volts. 
(Use HVP -1 probe to get 
30,000 volt range.) Elec- 
tronic ohmmeter ranges 
from .2 ohms to 1000 megs 
in 5 steps. Uses double 
triode balanced bridge cir- 
cuit. New features in- 
clude Zero Center for TV 
discriminator alignment. 26 Meg. DC input im- 
pedance. Accurate 41/2" meter cannot burn out. 
Sturdy portable steel case with etched, rubproof 
panel. 110 -125 v., AC, 60 cycles. Size : 9%" x 6' 
x 5 ". Shpg. wt., 10 lbs. IN KIT FORM. 
No. 32P24540: Concord's Price: $23.95 

HIGH FREQUENCY RF PROBE KIT 
EICO Model P -75K 

Germanium crystal probe for visual RF signal trac- 
ing and measurements to over 200 megacycles. 
61/2" long, 12" O.D. Shpg. wt., 8 oz. IN KIT FORM. 
No. 32P24533: concord's Price: $3.75 

CONCORD 
RADIO 

901 W. Jackson Blvd., Chicago 7, III. 
(Showrooms in Chicago, III, and Atlanta, Ga.) 

CONCORD RADIO CORPORATION, Dept. RN -50 
sol W. Jackson Blvd., Chicago 7, III. 
Enclosed is $ (Include shipping 
charges. Any excess will be refunded.) Rush me 
the following EICO equipment: 

Send me FREE Concord's 1950 Catalog. 
(Please do not check D you have already received 
a copy.) 

Name 

Address 

City zone.... State 1 
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THE FINEST 16" TELEVISION 
SET EVER DESIGNED! 

WITH AUTOMATIC GAIN CONTROL (AGC) 

Now you can have the finest 1950 model Voltage 
Doubler Giant Screen Television Set ever de- 
signed. Custom built and improved with unusually 
high brilliance -will give you thousands of hours 
of fine entertainment during day or evening 
hours. A bright, clear steady picture is assured 
by the most famous television set ever produced, 
the RCA designed 630 type chassis. This identical 
type TV set is used by more Radio & TV Engineers 
than any other set ever manufactured! 

The 30 tube circuit is more sensitive than any of 
the cheaper sets having less tubes and the new 
Standard Tuner has a pentode RF stage which acts 
as a high -gain built -in Television Booster on all 
channels. Also featured is an automatic frequency 
control system that keeps the picture steady and 
makes tuning easier. 

Factory wired and tested, ready to operate. 
Shipped complete with tubes, less 

$149.50 16" picture tube 

Extra -Clear 16" glass picture tube- $39.50 guaranteed for one year - 

SPECIAL! 
Super -Giant 19" Television Set. 630 type similar 
to above, but modified to provide a whopper - 
sized picture. Factory -wired and tested, ready 
to operate. Shipped complete with 

$169.50 tubes, less 19" picture tube. Price Vv 
Extra -Clear 19" glass picture tube- 

$19 .50 guaranteed for one year - .Y i 
121/2" 630 chassis -$149.50 

121/2" tube -1 year guarantee- $24.95 

DE LUXE TELEVISION 
CABINETS 

Beautifully designed to match the 630 chassis 
without any cutting or drilling. Solidly constructed 
like the finest furniture with a satiny piano finish. 
Shipped complete with mask and protective glass 
window. 
16" Table Model- Mahogany or Wal- $39 95 
nut s7777 sl 

19" Table Model- Mahogany or Wal- 
$44.95 nut 

16" Consolette -with drop panel to conceal knobs 
when desired. 

.50 $69 Mahogany or Walnut 69 

Blonde $1(9.50 
19" Consolette -with drop -panel as $19.50 above- Mahogany or Walnut 

Q 
Blonde $89.50 

QUARTZ CRYSTAL CHECKER 
Manufactured by Finch Telecommunications. 
Housed in a hinged steel cabinet with 19" panel. 
9" high and 13y2' deep. Two meters mounted on 
panel: 0 -IMA and 0 -500 cycles diag second. 
Complete with tubes and power supply. 2- 
VR105; 2-6J5; I -6L7G; I -6SJ7; I -6F6; 1-524. 
Crystal sockets mounted on front pan- 
el. Sold as is. Instruction book not $14.95 
available. Shpg. wt. approx.e45 lbs. 

TWO STATION INTER- 
COMMUNICATION SYSTEM 

Radiomen -provide yourself with an additional 
source of income by selling and installing these 
high quality -low cost intercoms. 

Selling Features: For the nursery (baby sitting) 
or sickroom In private homes -room to room 
-garage to house -basement to attic, etc. 
Busy businessmen Ideal for use in television 
antenna installation and servicing- instead of un- 
handy earphones Simple installation -only 2 

wires to connect Housed in an attractive wal- 
nut case, 1 master and 1 slave station, complete 
with tubes. 

Price $10.95 
Extra for 50 feet twin -lead cable.... $1.00 

For complete listings of special buys for experi- 
menters, radio technicians, laboratories, schools 
and engineers. Write for catalog R5. 

EDLIE ELECTRONICS, INC. 
154 GREENWICH ST. NEW YORK 6, N. Y. 
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duce a workable front -to -back ratio on 
the high band. A third element was 
added. This element overcame these 
two shortcomings. On the low band, the 
third element meant that more energy 
was being intercepted and therefore 
the narrowing of the space aperture 
was overcome. On the high band, the 
effective diameter of the legs of the 
"V" was increased so that a high front - 
to -back ratio was realized. As a matter 
of fact the same front -to -back ratio 
was realized on the high band after the 
inclusion of the third element, with or 
without reflectors. In addition, to these 
two improvements, it was found that 
the third rod made the elements more 
closely resemble a three dimensional 
cone and a more uniform impedance 
was realized. Therefore, a better match 
was made to the transmission line over 
the entire range of frequencies. The 
impedance was found to lie in the 
neighborhood of 150 ohms so that good 
matches were available at 72 ohms and 
at 300 ohms. The finished antenna is 
shown in Fig. 1. Horizontal polar dia- 
grams at Channels 2 and 7 are shown 
on Fig. 5. Gain curves for the single, 
double, and four -bay arrays are shown 
graphically and tabularly in Fig. 6. 

AN ELECTRICAL LOCK 
By WILLIAM K. COOPER 

THERE is an easy way to prevent 
meter movements from being -dam- 

aged by jars and rough handling when 
making outside service calls. The tester 
is often bounced around in the car and 
accidentally bumped into things when 
carried on such trips. This can damage 
the bearings of the movement due to 
the sudden jars and the needle hitting 
the "stop" at the low end of the scale. 
Meters that are lightly damped need 
the most precautions in handling since 
they are most susceptible to damage 
caused by jars. 

After having a meter damaged in this 
way, I found a simple means of pre- 
venting this trouble by simply using an 
"on -off" toggle switch. Drill a hole for 
it on the panel as near as practicable to 
the meter. If there is no room on the 
panel, mount it on the meter case. 
Before drilling a hole in the panel, the 
meter must be disconnected and taken 
out of the tester to prevent damage 
from vibration. Care should be taken 
that no circuit components are dam- 
aged by the drill. When the switch is 
mounted, the meter is replaced in 
the panel. 

The switch is wired directly across 
the terminals of the meter itself and 
the meter reconnected to its circuit as 
before. With this switch "on" the mov- 
ing coil is shorted. Then any motion 
of this coil as the tester is carried gen- 
erates a current of such direction that 
it opposes the coil motion. This is in 
accordance with Lenz's law, remember? 
Thus there is dynamic braking of the 
meter movement. With the switch 
"on ", the needle will barely move no 
matter how one moves the tester 
around. When ready to use the tester, 
turn the switch "off ", and proceed 
as usual. 

Triode Amplifier 
(Continued from page 57) 

inverse feedback for improving line- 
arity, etc. In addition the circuit lends 
itself readily to direct coupling from 
the preceding stage. The positive 
voltage from the preceding plate cir- 
cuit is more than offset by the high 
bias voltage developed across the cath- 
ode resistor, so that both tubes op- 
erate properly. The direct coupling 
permits extension of the low- frequency 
response to d.c. and eliminates cou- 
pling networks which can cause phase 
shift and low frequency attenuation. 
It will be noted from the schematic of 
Fig. 2 that in the "radio" channel 
there are only four coupling condens- 
ers in the entire amplifier, two on each 
side of the push -pull system. As both 
of these are of generous capacity, and - 

the frequency response of the output 
transformer specified is no more than 
112 db. down at 20 c.p.s., the low fre- 
quency response is very good. 

The phase inverter is resistance -ca- 
pacity coupled to a type 6SN7 tube 
connected in push -pull. A fairly high 
load resistor is used in order to in- 
crease the voltage output and the 
cathode resistor is not bypassed to 
take advantage of inverse feedback 
action in balancing the push -pull sys- 
tem. The stage is resistance -capacity 
coupled to a type 6SN7 tube used as 
a cathode follower driver. 

The cathode follower is direct cou- 
pled to the push -pull power amplifier 
through an ingenious circuit. Each 
cathode is directly connected to a 
power stage grid. The cathode current 
flows through each side of a center - 
tapped choke, which has low d.c. re- 
sistance so that no d.c. biasing volt- 
ages are developed. The choke has 
sufficient inductance so that its in- 
ductive reactance, which is the cath- 
ode follower load, is high, even at 20 
cycles. The cathode currents from 
both sections of the cathode follower 
flow through R2, which develops the 
bias voltage for V6. The opposite end 
of R. connects to the grid return of 
V6 and the negative end of R28, which 
is between the power transformer 
high -voltage center tap and ground, 
providing fixed bias for the power 
stage. 

The power amplifier consists of a 
pair of 6A5 tubes coupled to the loud- 
speaker (see page 56) through the out- 
put transformer, T2. As the tubes are 
operated with fixed bias, the cathodes 
are grounded. The 6A5 is very similar 
to the 2A3 and 6B4 in characteristics 
and application, but is equipped with 
a cathode which is internally con- 
nected to the center point of the 
heater. The heater -cathode construc- 
tion results in a considerably reduced 
hum level over the directly- heated 
tube types and, in addition, the inter- 
nal connection provides a center tap 
ground for the heaters. No balancing 
arrangement for d.c. plate currents in 
the output tubes was provided because 
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RT1463 12 Stage Electronic Brain 
containing 3 -7F7, 1 -7Y4, 3 -7N7, 
4 potentiometers, numerous resist- 
ors, filter and bypass condensers, 
filter chokes, power and audio 
transformers, and six sensitive 
plate relays. A military develop- 
ment that provided amazing step - 
les control proportional to cor- 
rection required for ailerons, rud- 
der 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 correction was insufficient and 
the pne continued off course, 
the correction would be too great, ' 
starting a series of tackings that 
would greatly increase fuel con- 
sumption and elapsed time in 
reaching the objective. This phe- 
nomenal unit, with its 3 ampli- 
fiers and six 5,000 ohm relays in 
bridge circuits, will accurately 
control any 3 operations, related 
or unrelated, in minutely adjust- 
able uniquely quantitative varia- 
tions in either forward or reverse directions. 9 "x7 "x8" black crackle 
aluminum case. Brand new in 
original carton, 59.95. 

!SPECIAL ANNOUNCEMENT!! 
FCC AUTHORIZES RADIO FOR 

PRIVATE SERVICE!!!! 
(The 
ive June 1, ny Americans over 

18 years rs of age may be eligible 
the "Citiocessta band, ane tcede test or technical knowledge a 
necessary for voice transmis- 
sions.) 

ELECTRIC 15 TUBE 
TRANSMITTER -RECEIVER SET. This brand new 15 tube trans- mitter- receiver as designed for 
mobile storage battery powered 
service. Properly modified, it 
will operate o voice in the 
Citizens Band. It's a cinch for the experimenter to connect this unit for 110 -volt a.c. operation 
by following the instructions 
and diagrams supplied. which 
cover numerous applications, in- 
cluding uFM and amateur televi- sion transmission and reception. 
For those intending to use on 
Car boat, a new dynamotor. 
exactly as originally supplied, costs only $15.00. Don't fail 
to write for FREE descriptive bulletin. Order our RT -1248 for only $29.95, or two for $53.90. 

gib \iNTtNN1$ 

WINDOW ANTENNA 
For All- channel Television Reception. Pre- cision engineered, featuring ease of in- stallation; maximum adjustable dipole for best all -channel reception; durable alu- inum and steel construction; excel- lent reception. Special adjustable base to fit window frame. Skillfully designed support permits horizon- tal or Vertical positioning for maximum directional response. 

No. 6450 -$6.95 
or 3 for $20.00 

SINGLE -GANG 
CERAMIC 

INSULATED -VARIABLE 
CONDENSERS 

Ideal for high -frequency applications 
in receivers and low power transmit- ter stages. All types. 

10 for 100 for 
15 mmf .35 2.90 23.00 25 mmf .35 2.90 23.00 35 mmf .40 3.40 28.00 50 muff .45 3.70 30.00 
79 mmf .50 4.40 38.00 100 mmf .55 4.50 39.00 140 mud .80 7.40 64.00 160 mini 1.00 8.50 70.00 140-140 ramf 1.60 12.50 100.00 

SPECIAL 
50 MMF, 24 plate variable 

cond., 29c or 
5' for 99c 

ONLY 
$14.95 
with 
Tubes 11 'rube crystal 

controlled super - 
het receiver. Cov- 

e the FM band. Ultra modern cir- cuit. Latest 
type tbes. 
Diagram n- 
eluded. 
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Full size folded dipole with 
reflector and mast. Stand -oft 
insulators included. $4.75 
complete. $40.00 per dozen. 
Order No. 6430. 

Latest model fan type conical with flectors. Better on all hannels but superiors is most terrific n higher channels. A 
year ago we adverised n an- tenna that sold for 00.00. This antenna is hotter. $4.75 
each. In lots of 10- $40.00. 
Order Nn 6na1. Connector bars for double stacking either antenna, $1.00 per pair. 
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COMPRESSED AIR ANYWHERE 
Portable Air Com- 
pressor tank. and storage 

Ruggedly 
built of best 

Connecting 
d ball bearing 

lifetime lubricated. 
Main shaft bearing 
Ul I impregnated. 

nusual design for- k in tee valve trouble, t h 
e compcommon fault 

ressors. P áT- 
ENTED unique 
intake system i n -- 

efficiency 
r 

creases 
compressors. they 

Air 
that fromu larger 

much 
compressors 

than 
pow- ered by heavier motors. Delivers 

approximately 3500 c inches of air per minute at maintained pres- 
sure of 30 lbs., or will inflate a 
90 lb. truck tire in less than one minute. Complete with 100 lb. 

al- 
lows output pres 

esure 
oat 

Y value, 
of 

will automati- 
cally be maintained. Works from 
any Vs B.P. motor. Sprays 

ipaaints or lacquers, insecticides, anneals 
or brazes with natural gas, in- 
flates tires, etc. $14.50 postage 
prepaid anywhere in the U.S. Ef- 

beient, completely adjustable syphon 
type 
100 lb. 

spray gun 
teda hoseetfowith only2 $7.75 with Dint container. 

me a ea n ow,* a 
SCR -274N Command Set 

The greatest radio equipment 
value in history $59.95 

A mountain of valuable equipment. 
Made by Western Electric. 3 receivers 
covering 190 to 550 KC, 3 to 6 MC, and 
6 to 9.1 MC. Receivers use plug -in 
coils and can be changed to any fre- 
quencies desired without conversion. In- 
eluded are two 40 Watt V.F.O. trans- 
mitters, usable in ham bands, 29 tubes, 
crystals, and all accessories supplied, 

Universal 4 
lead broadcast 
band oscillator 
evil r(Can be 

e ted to 3 colea 

a type by 
addition of jump. 

er). Ten for 
$1.00. 

Brand New General Electric BC -375 r 
BC -191 transmitters, export packed, 
absolutely complete and including ad- 
ditional complete set of spare tubes 
as well as 10 d 20 meter 
instructions, $100.00. BC -312, BC- 
348 or BC -224 receivers sold only with 
the above transmitters (unit for unit), 
$125.00. 
SCR -522 Transmitter -receiver in guar- 
anteed condition with emote controls, 
antenna and mike. No conversion to license for taxicab use. An natural for 
2 meter use. $100.00. 

' 
I 
I 
I 

I 
I 
I 

I 

3 -FOR -1 SALE 
ALL 3 ITEMS ONLY $7.00 

NEON 
RADIO 

TESTER 
60 to 550 

n Selectively i d f- 
ates AC, DC or RF. 

Instruction booklet 
outlining various tests 
on radio sets, including 
the location of fading, 
dead stages, shorts, and 

making screen gr i d 
a n d plate circuit 

tests. Attrac- 
t,ve display. 
$ve d 11 

ALUMINUM GEAR BOX 18x557 con- tains two powerful electric motors and two matched gear trains, 62 gears in all varying in e from 1/a to 4 inches in diameter. Readily converted to ro- tate a beam antenna or any other sim- ilar use. $5.00. 

SIGNAL CORP INTER - 
CONNECTOR RELAY BOX 730A 
This valuable unit, BC616, made by Bell, is encased a highly polished aluminum a 6i/ x 51 /z x 2i/z, and contains 150 mfd. of condenser capac- ity, sensitive relays, resistors, and ter- minal strips. Order al at the give- away price of only 51.95. 

REMOTE CONTROL UNIT-Aluminum 
ose 4 3 x 2 
a ining revolution 

counter, 2 potenti- 
ometers, triple pole switch, 4 knobs, 
phone jack, and gear 
mechanism. Including 
8 prong JAN connec- tor to fit box -$1.39. 

AUDIO AMPLIFIER 
Push -Pull stage triode amplifiers hav- ing 2 f the valuable and scarce 

type audio transformers that sell for over $10.00 each. Neat alu- minum case, fully enclosed. Perfect for intercom system, phono, mike or signal tracer amplifier for testing radio. A $25.00 
bargain at only $3.40 each. 

Splatter Chokes 
These Tapped "Splat- betweenkClass are 

stage and Modulator to eliminate objection- 
able side band splat- ter. DC resistance 50 ohms. Our Part No. 8060, $1.00. 

SELL OUT 
26th Edition of Ra- 
dio Amateur's Hand- 
book. Tells all, shows 
all. 700 pages of 
valuable information. 
$1.50 each. 

SAFETY 
SWITCHES 

SAVE LIVES 
G.E. Interlock Safety Switches liminate fatal shocks. 40e each or 7 for $1.00. 

HURRY 

2 
het tuning dcoondensers 
with 1/4" shaft and 
trimmers. Reg. $1.25 
each, now 5 for $2.00. 

BUFFALO RADIO SUPPLY, 219 -221 Genesee 

31--, 1950 

i 
/ 

I 
I 
I 
I 

SIGNAL 
GENERATOR ar Genuine Laboratory-type 

ór.wiManufactaured and sold 
for $68.00 each in large 
quantities during the war 

by Northeastern Engineer- 
ing Corp., one of the n top manufacturers of 
electronic equipment 
for the U.S. Govt. 
Five fundamental 
bands starting at 150 
KC. Strong harmonics up to 120 MC. 
Five step ladder type attenuator as well 
as potentiometer output control. Regular 
1000 cycle audio oscillator using vacuum 
tube, not a cheap neon 
saw tooth audio oscilla- 
tor. Audio output spa 
rately available ter - 
naliy. Weight without 
packing material 16 lbs. 
which should show what 
a world of difference 
exists between this sig- 
nal gene 
ordinary cheap oscilla- 
tor used by the average 
serviceman. Complete 
with fused plug and co- axial output lead. Su- 
per Special, $38.75. 

1000 

AC-DC Superhet Rodio Kit 
Extra high quality standard production e 
line radio ' kit form with complete instructions. Features 2 iron core I.F. transformers, 2 gang condensers, and polyethylene insulated edgewise wound antenna loop. Tubes include 12AT6, 1213E6, 50$5ä35W4. Receives broadcast band from 550 to 1700 KC. Kit form $8.75 or 2 for $17.00. 

bled, 
CYCLE 

AUDIO FILTERS 
Sharp Cut -Off Compact 

High Stability Highest "Q" 
Low Insertion Loss Hum Proof 

Navy PD52010 low pass audio 
filters that are the exact electrical and physical equivalent of com- 
mercial audio filters selling for $35.00 wholesale. Far superior to surplus Radio Range Filters now being offered. Twice as selective 
as Q -fiver section of 274N, which 

amateur's highest tandard 
the 

of interference elimina- tion. With diagram, $2. 
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with the Peerless hi- quality 18 watt TRIODE 

output amplifier kit. Heart of this kit is the 

Peerless S -240 -Q output transformer, con- 

clusively proved superior to all competition 

in square wave tests. Amplifier's response 

is flat from 20 to 20,000 cps for radio input. 

Phono input is equalized for variable reluc- 

tance pickup. Simple modification adapts 

amplifier for use with microphone. Kit con- 

tains all basic components and instructions 

for assembly. 

SQUARE WAVE TEST 

PROVES PEERLESS BEST 

10722 
Triode 
Amplifier 
Kit 

PEERLESS 
Electrical Products 

1161 N. VINE ST., HOLLYWOOD 38, CALIF. 

161 SIXTH AVE., NEW YORK 13, NEW YORK 

Division 

RIGHT -for fast assembly! 
RIGHT -for real dependability! 
RIGHT -for easier installation! 

Phoenix UNIVERSAL Speed -Mount 
PAM -3 

Mounts on flat, sloping, peaked roofs 
and perpendicular walls. Holds any size 
pole I" to I 1/2". Strong, easily installed 
-all steel construction. 

SEE US AT THE SHOW -BOOTH 618 

AT LEADING 
`JOBBERS 

Write for 
folder V of 
complete line 
of television 
accessories. 
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FACTORY SPEAKER 
REPAIRS SINCE 1927 

"ALNICO" MAGNETS - New EXPERIMENTAL KIT of U powerful Bar, Block, "," Ring, etc. ..70 Kit of 10 asstd. .70 
CABINET DRAW SLIDES -for CONSOLE CHANGERS, RECORDERS, XMTR RACKS, etc. Smooth ball -bear- ing action. Shpg. wt. 2 lbs. pair. 9" extension (13" overall) $1.89 pr. 11" extension (15" overall) 1.98 pr. 

Hvy. dutall-steel, tee 
extension 

all-steel, 121/2" 
overall) 2.19 pr. /y1 /sp 2.89 pr. 

LID SUPPORT (Stay Hinge). Hoy. spring 
type .59 prof. ARMY FIELD WIRE -Twisted pair, 

Shpg. wt.' 
t. proof. Avail, only in rolls 150 -350 ft. ea. Shpg. 4 lbs. per 300 ft. I /2¢ 
FT PERFECT CONDITION SPECIAL 

STRETCH THOSE $$$...ORDER TODAY 
LEOTONE'S "JUMBO RADIO PARTS KIT" -Your 

best buy in New & Dismantled Radio & Elec- tronic parts -17 FULL POUNDS of: RESISTORS, 
CONDENSERS, SPEAKER ACCESSORIES, WIRE, 
HARDWARE, SOCKETS, COILS, ETC., ETC. All these (shpg. wt. 21 lbs.) and 85 $2. MUCH, MUCH MORE .DL í-1 iJ 

BRAND NEW METER SPECIALS!!! 
O -9V. DC. 21/2" sq. 1.29 
0 -100 DC AMPS. with shunt .98 

PORTABLE DC AMMETER -0 -15 AMPS COMPLETE 
WITH CONVERSION DATA TO MAKE 'VOLT -OHM- 
MILLIAMMETER." 31/2" mirror scale, int. shunt. 
PERFECT AS IS FOR TESTING: Electric Appli- 
ances, Batteries, Auto, Industrial & Medical Eqpt. 
With 36" test leads & hinged lid metal 85 $3. rase. Shpg. Wt. 6 lbs. AND ONLY ADO Q7ú 

RADIO HARDWARE TREASURE -A FULL POUND OF 
NUTS, SCREWS, LUGS, WASHERS, ETC. All in 
handy SELF -SEALING HINGED L I D CAN. (1c. 
Shpg. wt. 2 lbs Y.7 

120" WHIP ANTENNA -3 steel screw -in sects with 
hoy. duty spring base. Shpg. wt. 4 88 $1. lbs. . U 

POWER RHEOSTATS - 50W - 50,300 Or 500 ohms. 
1/4" shafts, standard makes. 28 $1. BRAND NEW ea. J L.7 

EXPERIMENTAL TUBES -for Servicers, Experimenters, 
Students. Fil. tested. Kit of 20 asstd. $1.00 rcvg. types D 

TUBE CARTONS: Per 100 
Miniature (1" sq. x 21/s") $0.98 

GT size - (11/4" sq. x 31/2") 1.25 
Medium (11/2" sq. x 41/4 ") 1.49 
Large (2" sq, x 5 ") 1.79 

HIGH FIDELITY CRYSTAL MICROPHONE . Sensi- 
tive diaphragm, hi- imped. (13/4" OD, 1%1" deep). 
Rubber Shock td. Less housing 98e 

Aluminum Housing for crystal mike 15e 
BARGAIN KIT SPECIALS!!! 

WIRE -WOUND RESISTORS -5 -20 watt. 15 asstd.$0.98 
WAFER SOCKETS -4 to S pin. 12 asstd....... .25 
KNOBS -Wood, Bakelite. Set -screw, push-on, 

etc. 25 asstd. .98 
Min. order $2.00 20% deposit on all COD's 

Please add sufficient postage-excess refunded. 
Full Remittance With Foreign Orders. 

L T isRADIO CO. 
67 Dey Street, 

New York 7, N.Y. 

the unique circuit and the latitude pos- 
sible in the output transformer made 
it unnecessary. 

It will be noted that inverse feed- 
back is included in the amplifier. In- 
verse feedback is usually thought of 
as being used with beam power ampli- 
fiers, but the circuit is not confined to 
beam tubes. The benefits of inverse 
feedback are just as real with triodes. 
Approximately 7 db. of feedback is 
used, the feedback loop including five 
stages and the output transformer. 
More than this amount of feedback 
could have been used, but it was found 
that this amount produced optimum 
results. It should be pointed out that 
the value of the feedback resistor, RIS, 
must be changed should the output 
transformer be strapped for other 
secondary impedances. 

When the output transformer is 
strapped for a 16 ohm load, the inter- 
nal impedance, looking back into the 
winding, is approximately 2 ohms. 
Thus the damping factor, the ratio of 
load impedance to internal impedance, 
is 8 and thus the amplifier will ade- 
quately damp a high efficiency loud- 
speaker. 

The power supply is conventional, 
using two high capacity filter con- 
densers and a resistor to provide hum - 
free power. The resistor is used in the 
negative lead to provide, at the same 
time, grid bias for the power amplifier 
stage. (See schematic diagram, page 
56.) The type 5V4 rectifier tube was 
used as it has a low internal resistance 
resulting in an increased d.c. plate sup 
ply voltage. 

Another effect of primary concern 
to the user is hum. Assuming that the 
high voltage winding is properly cen- 
ter- tapped, hum can be produced by 
the stray magnetic fields from the 
power transformer. In some shell type 
designs, utilizing a single coil, the 
stray magnetic field may extend to 
audio transformers as far as three or 
four feet away, producing a hum that 
all the power supply filtering in the 
world will not eliminate. While the 
power transformer used in the A -100A 
Amplifier is of this shell type con- 
struction, it does have interesting fea- 
tures. The core operates normally at 
a flux density of 10,500 gausses and 
the cross sectional area of the core is 
uniform. The exception, of course, is 
at the joints where only one -half of 
the core is continuous. It is the concen- 
tration of flux at these points which 
contributes so greatly to the large 
external field normally encountered in 
small transformers of this type. Here 
though, the interleaving of the lami- 
nations is in a 2x2 arrangement so 
that the transverse flux path resist- 
ance is increased to the same order as 
that of the air gap between the single 
layer E and I pieces. 

While this arrangement reduces to 
some extent the strùcture permeabil- 
ity and increases the reactive exciting 
current, it also produces a more uni- 
form flux distribution in the core, par- 
ticularly at the joints. The reduction 
of flux "hot spots" reduces the exter- 
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nal field. It also reduces the in -phase 
exciting current by an amount greater 
than the increase in reactive exciting 
current. 

Therefore, two advantages result: 
(1) The external field is more uniform 
and less intense and (2) the over -all 
I2R losses (in both core and copper) 
are reduced. 

The completed amplifier performs 
exceptionally well when tested with 
square waves, the square waves show- 
ing at a glance the frequency re- 
sponse, phase distortion, and transient 
response. Fig. 5 shows traces of square 
waves passed through the entire am- 
plifier. At 20 cycles the square wave 
shows some linear tilt which is caused 
by a slight phase shift. This tilt must 
not be confused with the exponential 
decay caused by lack of primary in- 
ductance often observed in inferior 
output transformers. The good 
high frequency response is confirmed 
by the fine square waves at funda- 
mental frequencies up to 20,000 cy- 
cles. There is no transient oscillation 
and only a little phase shift up to al- 
most astronomical frequencies, as the 
square wave covers frequency and 
phase characteristics up to at least 20 
times the fundamental. Square wave 
testing is becoming increasingly im- 
portant as the performance of audio 
equipment is continually improved 
and has been widely publicized in con- 
nection with output transformer per- 
formance. 30 

HAMFEST 
THE Starved Rock Radio Club of Uti- 

ca, Illinois, has planned its annual 
Hamfest for Sunday, June 4th. 

The event will be held at Boy Scout 
Camp Ki -Shau -Wau like last year's 
hamfest. The usual arrangements are 
being made to assure an interesting 
time for all. Mobile operation will be 
stressed and those operators who keep a 
good log of their mobile work enroute 
to the meet will be rewarded for their 
trouble. 

Registration is $1.00 in advance or 
$1.50 at the gate. Lunch will be avail- 
able at the camp or those attending can 
bring their own lunches. Advance 
registration should be in the mail on or 
before May 25th to insure return of 
registration tags. 

Registration requests should be sent 
to George E. Keith, Secretary, The 
Starved Rock Radio Club, Box 22A, 
Utica, Illinois. 

30 

"Tote that barge. Lift that bale ..." 

Muy, 1950 

ClEARANCE SAU 
DRASTIC PRICE REDUCTIONS ON DOZENS OF 

SHORT -LOT AND OVERSTOCK ITEMS! 
These are real values ... prices are absolute rock -bottom! 

FL -8 FILTER 
AND 

BRAND NEW 
Both for 

"FILTER FACTS" 98c BOOKLET 

TUBES . . 
316A, (WE) $0.49 ea., 4 for $1.80 
815 1.15 ea., 4 for 3.95 
826 .39 ea., 4 for 1.40 
829 1.35 ea., 4 for 5.00 
807 4 for 3.95 
615, (HY) .29 ea., 4 for 1.00 
114B, (HY) .29 ea., 4 for 1.00 
388A, (WE) .49 ea., 4 for 1.80 
708A, (WE) .39 ea., 4 for 1.40 
8012 .75 ea., 4 for 2.80 
532 .39 ea., 4 for 1.40 
211 2 for .90 
836 2 for 1.10 
5MP1 1.25 ea., 4 for 4.40 
20 -4 Reg. tube .15 ea. 
3FP7 1.25 ea., 4 for 4.40 
3DP1A 2.50 ea. 
805 2 for 6.50 
2X2 .39 ea. 
5U4 .39 ea. 
5Z3 .35 ea. 
6AC7 .39 ea. 
6K7GT .30 ea. 
6SN7GT .45 ea. 
6L6 Metal .90 ea., 4 for 3.40 
6L6G .79 ea., 4 for 3.00 

FONE PATCH! 
Now available, the superior new 
O -R, 26008 phone patch. Pro- vides you with exactly what you need to patch your phone into transmitter er receiver. Featur- 
foing 

a 
tli 

Pmike an 
Both phi 

sand loo 

Impedance outputs to insure proper match to your par- ticular receiver. Unit is c plete- "sure -fire" ready to go to work for you. Only $3.95 ea. 

R- 1 /ARR -1 

RECEIVERS 
See January "Radio News" for 
dope on making a fine converter 
from this receiver. Clearance 
price! Now, only $6.95 

Push -Button Tuner 
P -B tuner assembly from 
BC -603. Has ten PB with adjustable cams, 50 mod variable and 10 air trim- 
mers. A precise unit with 
many uses. Trimmers alone worth far more than the ask- 
ing price. Brand n origi- 
nal packing.. only $1.95 ea. 

AN -75 -D WHIP ANTENNA 
A great buy for you mobile men. 7'3" collapsible to 14 ". Has 9 sections -corrosion -proof brass. Sturdy bakelite mount with jiffy wing -nut fastener. These sold formerly at $2.50 ea. 
Now, BRAND NEW, only $ 1.25 ea. 

ALUMINUM CHASSIS 
A beautiful little drawn, .025" aluminum chassis. 51/4" long, 
31/2" wide, I7/ " deep. Bright - dipped finish. U s e for RF stages, TV filters, amplifiers. etc. 
Only 49e ea.; 3 fer....$1.35 

NOISE LIMITER FOR ANY 274 -N RECEIVER 
Use this effective double -diode circuit between re- ceiver output and Phones to clip positive and negative noise peaks! Fully adjustable for wide audio levels. Simple -effective. Kit form, aluminum chassis, tube, all parts, complete instructions. 
NL- 6R. ( 6V. fil.) $4.20 
NL -24R. (24V. fil.) $4.58 

RECEIVERS: 
BC -342, used but in good condition. Regularly $79.50. Now $39.00 ea. 
CRYSTAL SETS: 
A real treat for the kids, old- fashioned crystal sets. Made by Philmore. Large model, reduced to 79c. Small model, reduced to 59c. 
HS -16 fones, fine for above sets $1.35 ea. 
R89 /ARN 5A RECEIVERS. See March Radio - Electronics for converting to FM set. Brand new, 
orig. boxes. Now only $10.95 ea. 
FREQUENCY METERS: 
BC -221. Only a few left. Reg. $90.00 now $39.95 ea. Used but good condition. With original book and crystal. 
UHF Freq. Meter. Model 1030. Mfgd. by Hazel- 
tine. 145 to 235 mc. Self- contained power sup- ply. NEW. Only a few at $39.50 (reg. $59.50). 
TRANSFORMERS- CHOKES: 
2.5V, 10A. Heavy -duty, 15kv insulation. Suit- able for 866, 836, etc. Only a few. Reg. $4.95 reduced to $2.95 ea. 
5H, 400ma chokes. Fully shielded, drawn steel case. Made by Chicago Transf. Reg. $4.95, re- duced to $2.95 ea. 
10H, 50 ma choke. Strap mounting. Handy for dozens of applications. Reg. 98c, reduced to 65c 
ea. 

CAPACITORS: 
1 mfd, 6000V, oil. GE Pyranol.... only $2.00 ea. 
MICROPHONES: 
Aircraft -type, push -to -talk mike. Button on top. 
NEW. A real buy! Were $1.16 ea. now reduced 
to 59c 
RCA Hand Mike. Hi- grade, single button. Bronze 
colored w /cord and plug. NEW. Were $1.98 now reduced to 98c ea. 

CODE PRACTICE EQUIPMENT: 
Code practice sets. (See former ads.) NEW, 
original boxes. Formerly $49.50, now $16.95 ea. 
McElroy Tape Pullers. Variable speed, 115 V 
motor. Excellent condition, like new. Now 

only $5.95 ea. 
TELEPHONE EQUIPMENT: 
EE89 Repeaters. (See previous ads.) Only a few left. NEW. Regularly $9.96 ea.. . now $6.95 ea. 
EE8 Field Telephones. Used, good condition. 
Tested before shipment. Rg. $18.95 pr. Reduced 
to $10.95 per pair. 
RM -29A Telephones. BRAND NEW. With TS -13 handsets. Formerly sold at $25.95 pr. 

now only $17.50 per pair. 
Used handsets. .Reg. $2.95 ea.. .now $1.85 ea. 

RU -16 RECEIVERS 
With conversion sheet. 

With 3 coils, used, 4.95 Hood condition. Only 

NEW, with 5 coils 16.95 and plug. Only... 

Just arrived . . . limited quantify 
SMALL PRECISION LATHE -110 -V. AC 

Now with 
Larger 
Motor 

$4,4,50 
A small lathe for radio 
shops, jewel- 
ers, labora- tories, den- 
tists, hobby - crafters, model makers, machine shops, schools, 

etc. Automatic Feed. Work capacity 3" between 
centers. Swing over bed 2 ". Constructed of steel 
and cast iron. Accurately machined and finished. 
Fan -Cooled Motor mounted inside the base. Com- 
plete with 11/4" face plate, 2 lathe centers, tool 
post and rocker, one lathe dog, one tool -bit and test rod. 

COMPLETE ACCESSORY KIT 
including 4 -jaw chuck, drill chuck, center counter- 
sink drill, 2 tool -bits, 2 lathe dogs, 1 face plate 
with 8 drilled and tapped holes, 4 collets, 1 
collet chuck, 1 Allen wrench $24.50 

MINIMUM ORDER $2.00. ALL ITEMS SUBJECT TO PRIOR SALE. 
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

* 4 -HOUR MAIL -ORDER SERVICE. WE SHIP ANYWHERE. 
20% DEPOSIT MUST ACCOMPANY ALL. ORDERS, BALANCE C.O.D. 

OFFENBACH & REIMUS CO.` 
72 ELLIS ST. SAN FRANCISCO, CALIF. 'PHONE -ORdway 3 -8551 
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SYNCHRON MOTOR 
Model 600, I RPM, 115 Volts, 
60 cycles. Brand New. 
Special Price $2.45 each 

C -1 AUTOPILOT SERVO UNIT- 
Use to rotate beam anten- 
na, actuate boat rudder 
control, etc. Contains 24 V. 
motor, clutch, relays, etc. 
Reversible. Size overall 
approx. 101/2" x 81/2" x 61/2'. 
Ideal for light hoisting. 
Make your own garage 
door opener. 

C -1 AUTOPILOT 
VERTICAL GYROS 

May be used to conduct many 
interesting and amusing ex- 
periments. Operates from 24 V. 
DC or may be operated for 
short periods on 110 V. AC 
Gyro will run for approx. 15 minutes after 
actuating. Size -approx. 8"x 81/2"x eA 95 1/2 8'. Govt. Cost $1500.00. Special 

C -1 AUTOPILOT 
AMPLIFIERS 

Three channel servo am- 
plifier consisting of many 
valuable electronic parts 
including 6 relays, 7 tubes, 
etc. Unit removed from 
new aircraft. 

Super Special $4.95 
12 V. DYNAMOTOR 

WinCo Type 41S6 input 13 Volts DC 13 amps. 
Total output 250 volts at .060 A and 300 volts 
.225 A. Ideal for boat or mobile use. 

NEW at $3.95 each 

BEAM INDICATOR 
I -82F Compass Indicator. 
0- 360 ° -5 in. dial. 26 v 400 cy. 
8 -12 v. 60 cy. Ideal position 
indicator. 

New Price $2.95 each 

SAMPSEL PM MOTOR 
Alnico Field 

27.5 v. DC. 10,000 rpm. 1 /100th hp. 
Ideal also as tachometer genera- 
tor. 

Price $3.95 ea. 
SERVO AMPLIFIER 
Minneapolis -Honeywell 

G403AC1AC4 
115 v. 400 cy. Use with a -c 
error signal. 
Price $6.50 ea. 
USE WITH M.H MOTOR 
G303AY2CA4. Built in gear 
reduction. 50 in /lb. torque. 

Special low price $6.75 ea. 
Edison Time Delay Relay- s.p.s.t. nor. closed. 

30 v. 7 sec. to open. Sealed 59c ea. 
Neon Blown Fuse Indicator- 110/220 v. AC or 

DC 39c ea. 
Relay -8 /12 v. DC. D.P.S.T. 

Special at 69c ea. 
Relay -6/12 v. DC. Makes one breaks one. 

(10 Amps.) 89c ea. 
Contactor -- Cutler Hammer 6041H30B. (50 

Amps.) Special $2.95 ea. 
Tube Specials -7F7, 7N7, 7Y4 at 49c ea. 
TERMS: 20% cash with order -balance 
C.O.D. Orders accompanied by payment in 
full must include sufficient postage, other- 
wise shipment will be made via Railway 
Express collect. Minimum order $2.00. 

.eregy fit 
Pieced 

INCORPORATED 

BOX NO. /941/ PATERSON, NJ 
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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. 

CHAPTER NOTES 
Augusta -Camp Gordon 

On March 3rd the chapter celebrated 
the 87th anniversary of the founding of 
the Signal Corps with a dinner -dance 
at the Camp Gordon Officers' Club. In 
keeping with the occasion the principal 
address, given by Lt. Col. Royal S. 
Copeland, was devoted to a review of 
the history of the Signal Corps and 
current developments. 

Prior to the meeting, members 
availed themselves of the opportunity 
to review the exhibits and parade at 
Camp Gordon which marked the anni- 
versary. 

Baltimore 
The Baltimore Chapter featured a 

talk on "Frequency Resources and Na- 
tional Policy " by Federal Communica- 
tions Commissioner E. M. Webster at 
its February 23rd meeting. This was 
Commissioner Webster's second ap- 
pearance before an AFCA chapter this 
year, having addressed the New York 
Chapter in January. 

The meeting took place in the audi- 
torium of the Pythian Building and was 
presided over by Chapter Chairman 
E. K. Jett of the Baltimore Sunpapers 
Station WMAR. He introduced Col. 
George P. Dixon, AFCA's new Execu- 
tive Secretary, who spoke on "AFCA 
Present and Future." 

Chicago 
The Chicago Chapter's March meet- 

ing was held at the Motorola Inc. 
plant with Robert W. Galvin, execu- 
tive vice -president of the company act- 
ing as host. 

In the absence of Oliver Read, the 
Chapter's 1st vice -president, Dwight 

Brown, presided during the meeting. 
D. E. Noble's speech on "Motorola's 

Program for Decentralization of Facil- 
ities" was read for him as Mr. Noble 
was detained in Phoenix. Henry Mag- 
nuski spoke on the company's micro- 
wave equipment and John Doremus 
discussed "Recent Developments in 
Mobile Communications and Selective 
Signalling." A tour of the Motorola 
plant followed the talks. 

Far East 
Despite the handicaps of a widely 

scattered area and a transient mem- 
bership, the Far East Chapter is carry- 
ing out a program which is receiving 
the enthusiastic support of its entire 
membership. Activities are conducted 
by the individual posts and are cli- 
maxed by an annual meeting of the 
entire chapter each spring. 

The following is a round -up of post 
news : 

Okinawa Post: New officers were 
elected at a meeting held at the Ryu- 
kus Command Signal Office on Novem- 
ber 25th. Col. Joy T. Wrean, com- 
manding officer of the 97th AAA Group, 
was unanimously elected president. 
Other officers elected were : 1st vice - 
president -M /Sgt. Royle E. Morris; 
2nd vice -president -Lt. Col. Clarence 
H. Lewis; Secretary -Capt. J. A. 
Beauregard; Treasurer -DAC Carl P. 
Dunkel. 

Maj. J. W. Powers, outgoing chapter 
president, then introduced the Army 
and Air Force Military Amateur Radio 
System directors, and Capt. George H. 
Schmidt, of the 11th Signal Service 
Battalion, MARS director in Rycom, 
explained the proposed activities of his 
organization in the command. 

The program closed with the film 
"The Battle of Okinawa." 

On February 14th, members of the 
Okinawa Post toured the communica- 
tion center of the Rycom Signal Sec- 
tion. After an explanation of visual 
screen teletype messages, the group 
sent and received teletype messages to 
and from the Tokyo Post of the Far 
East Chapter, AFCA. 

Following this, visits were made to 
the ship -to -shore radio station, the 
center's terminal and relay section, the 
facilities control operations room and 
the Rycom telephone exchange. 

Philippine Post: The Philippine Post 
was organized at Clark Air Force Base 
during the fall of 1949. Officers of the 
post are: Chairman -Maj. Forrest V. 
Diehl; 1st vice-chairman--Manuel A. 
Vargas; 2nd vice -chairman -1st Lt. 
Wyatt L. Law; Secretary -Capt. Ber- 
nard R. Grossman; Treasurer -SFC 
William A. Finney. 
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TWIN -TRAX* TAPE RECORDERS 

WIDER FREQUENCY RESPONSE 

GREATER DYNAMIC RANGE 

LONGER PLAYING TIME 

- - - -awe &Ctom'Weed 

Broadcast Studio 

$375 

Professional -type specifications that mean 
professional quality, operating ease, and 
trouble -free construction that you would nor- 
mally associate with recorders selling at $1000 
and more. Yet the Twin -Trax Recorder series is 
available to you direct from the factory at low 
factory prices, starting at $285 for complete 
high -fidelity recorders, and $89.50 for precision - 
built basic tape transport mechanisms. 

If you are thinking of buying a tape recorder, 
or if you use recorded sound for any purpose - 
for personal enjoyment or in your business, there 
is a Twin -Trax instrument for you. There are 
more than 30 standard and special Twin -Trax 
models available, including continuous -playing 
instruments, two -speed models, 24 -hour recorder, 
etc. 

Learn why Twin -Trax is the 

only professional retarder in 

the popular -price field. Save 

marry dollars by dealing 
direct with the factory. Write 

today for illustrated 16 -page 

catalog, including complete 

technical data. 

398 -2 Broadway 

Experimenter 
$89.50 

TRADE MARK REG. U.S. PAT. OFF. 

AMPLIFIER CORP. OF AMERICA 
New York 13, N. Y. 

SAVE 
THAT GOOD LOOKING OLD CONSOLE 

WITH THE OBSOLETE RADIO! 

install a modern 

ESPEY AM /FM CHASSIS 
and your favorite console is "right- up -to- date" 

Rated an excellent 
instrument by Ameri- 
ca's foremost elec- 
tronic engineers. Ful- 
ly licensed under RCA 
patents. The photo 
shows the Espey 
Model 511, sup- 
plied ready to play. 
Equipped with tubes, 
antenna, speaker 
and all necessary 
hardware for mount- 
ing. 

ATTENTION SERVICEMEN -Did you know there are over 19 
million consoles waiting to have a modern AM /FM chassis 
installed? Here is a gigantic sales market just waiting for you 
to develop. In fact there are thousands of out -moded radios 
in your "backyard" just waiting to be replaced. 

VISIT OUR BOOTH 406 AT THE PARTS SHOW 
Makers of fine radios since 1928. 

Write for literature RN 
for complete specifi- 
cations on Model 51I 
and others. 

May, 1950 

. TEL. TRafalger 9-7000 

MANUFACTURING COMPANY, INC. 
528 EAST 72nd STREET, NEW YORK 21, N. Y. 

who's 

excited... 

"selling 

faster than all others!" 

It's no trick to sell WALSCO. Dealers and 

jobbers from coast to coast report amazing sales 

volume with WALSCO TV Antennas. 

WALSCO offers several exclusive advantages 
available in no other antenna. 

ONLY WALSCO features a silicone -treated 
styron molded insulator. 

ONLY WALSCO uses marine type high tensile 
chromium aluminum alloy for elements ... with a 

yield point 94% higher than ordinary aluminum. 

ONLY WALSCO uses butt -seamed tubing for 

elements to assure the highest elasticity. 

WRITE FOR FREE ILLUSTRATED CATALOG 94 -R 

WALSCO new TV Alignment Tools are used 
everywhere. Available at your local jobber, 

WALTER L. SCHOTT CO 

Beverly Hills, California Chicago 6, Illinois 
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INVENTORY SALE 
ALL PRICES CUT TO BONE 
25c TUBE SALE- R53- 2A7.55- 27- 85 -31, 56-57 6 for $1.00 
12 BRAND NEW 10" PHONO RECORDS -Ass't. Jazz-Pop-Hillbilly-Polkas $1.79 
WOOD MIDGET CAB. 81/2x51/2x41/4" 69c 
WrySlightly used Phono Records, Popular, Jazz, 1.c. 

8 for $1.00 

POWER PACK KIT 
COMPLETE COMPONENT PARTS for Heavy Doty 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 cost over $60. Shipping wt. 30 lbs. 
SPECIAL PRICE $3.49 
JONES 20 TERMINAL BARRIER TYPE STRIP....250 
Signmp Corps Phones -2 M. Ohms (8 M. Ohms I 
2 Ft. Ii t. Cord (and Plug). 40c 

OIL FILLED FILTER CONDENSERS 
1. -MFD -2000 volts 75c ea. 
1. -MFD -1000 working volts 6/990; 12/$1.75 
FAMOUS BRAND RECORD CUTTING HEAD 
Size 13/4x27/4 ready to fit your Cutting arm or 

bracket. SPECIAL $2.95 

TOBE TUBULAR ELECTROLYTICS 
20 -20 MFD. 150 V. -250 30-30 MFD. 150 V...30c 
40 -40 MFD. 150 V...320 
21/2 M.H. R.F. CHOKE COIL -270 ea. S for $1.00 
3 BAND OVAL DIAL -71/2" L a 51/2° H 600 
100 RESISTOR ASST. 14,112-1 WATT 95c 

Low -LOSS Short Wave 
Lock Typo Air Trimmer 

Variable Condensers 
3 Plate -12 -15 MMFD . 120 
8 Plate -30 -35 MMFD , 166 

10 Plate-40 AIMED 17e 
14 Plate -56 MMFD 24c 
20 Plate -80.100 MMFD 28e 
27 Plate -100 -110 MMFD. 350 

3 GANG T.R.F. 
VARIABLE CON -' 
D E N S E R S 
.000365 Con. 656 
D.P.D.T. SLIDE 
TOGGLE 
SWITCH ....230 
2 piece 5.pole 
Male and Female 
Separable plug. 
Both.4 

with 
FíÓÓ 

35c per pr. 
4 PR. WAFER SOCKETS -$1.49 per C. each 3c PHILCO 4 MF -300 V -13/0 CAN CONDENSER-10C ea. 5 -6 PRONG WAFER SOCKETS $2.50 perC 100 ASST. SOCKETS- 4- 5- 6- 7........ $3.50 per C 1,000 OHM WIRE WOUND POTENTIOMETER.... 150 30 HY- FILTER CHOKE SHIELDED 49c UNSHIELDED 39c 10 WIRE WOUND 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 85e per doe. 
RCA 6 OHM POWER RHEOSTATS 39e PHILCO AUTO SUPPRESSORS -$5.00 -per C....70 00. 
GEN. ELEC.. WESTINGHOUSE, etc., 60 CYCLE WATT 

HOUR METERS, slightly used, perfect COnditirale same as used in your home. 110.125 Volts. 10 Amps 63.9$ 
PIEZO CRYSTAL HOLDERS with cover...12 for $1.00 
Grind 

s 
y oanur 

d 
ohwic ysets e-l-P 

b, 
e 

pBcakzaigle 
ia n Quart$ l0 

RCA Band Switches - 
3 gang. 3 pos. 3 band.30c 6 gang. 5 pos. 4 -5 band.40c 
I. C. A. 30 MH RF choke 25e 
Trimmer -Padden Asst. -sII isolantite- singles, duat- 

trip1e5 -100 asst- pieces $2.25 
5 °-450 ohm AC -DC dynamic Speaker $1.35 
Philco rotary tap tone control 25c 
ATTENTION: Pros pectors.Explorersfor Hid den Treasures! 
Construct a U.S. Army Type of Metallic Mine Detector 
Amplifier. Amplifier unit only (less tubes and bat - 
wiring diagram. AN/PRS-1 

cord, rd, and jack. $1.95 

TUBES-024, 79c; 6SC7, 35c; 11757 95e 
6 ASST. WET ELECTROLYTIC CONDENSERS 59e 
RADIO EXPERIMENTER'S SURPRISE PACKAGE -CON- 
TAINS BYPASS & FILTER CONDENSERS, SHORT WAVE TUNING UNITS, POWER AND AUDIO TRANS- 
FORMERS. SOCKETS, RESISTORS, CHASSIS HARD- 
WARE. OVER 20 LBS. OF VALUABLE PARTS..$4.95 
DRILLED 

ST I , 
.25c 

RCA ADJUABLE CO E NTERFERENCEWAVE 
TRAP 456 -475 K.C 2Se 

PHONE JACKS -OPEN & CLOSED AUTO 18e 
NATIONAL 5- 15-450 VOLT CAN FILTER CON - 

BYE E SPEAKER VOL. CONTROL -60 OHMS 150 
SALE -PHONO RECORD ALBUMS -SALE 

10 "-3 comp.-15e; 4 COMP.-20e; 12 COMP.-490 
12 °-3 comp.-15c 

W E S TERN ELEC. TRANSMITTING STEP -DOWN 
TRANSFORMER -AO. 100, 210. 230 250 V. W.E. 
20 AMP RETARD CHOKE TO MATCH. Wt. 125 lbs. 
ea. Freight Shipments Only. SPECIAL..55.00 ea. 

75 MM, 25 V. Tubular Cond 15 for $1.00 
Line Noise Elim. R.F. Choke, 11.14 Wire 10e 

4 Wire Shielded Cable, 6 Ft. with Plug...7 for $1.00 
Upright Elea Cond. Clamps, 13/4" Diem..25 for 51.00 
IRO -300 Watt -300,000 OHM Wire Wound 

Resistor 95c 
6 Pr. Amphenol Sockets $4.00 per C 

Majestic 6 V. Auto Vibrator 50e 

Tube Ring Holders 75e ea.; 15 for $1.00 

10 MFD., 300 V. Cond $1.00 per doz. 

Transmitting Filter Cond. Asst., W.E , Parvelt, 
RCA, G.E.. Etc. Cap. 1 MFD -3x /y MFD. .6 for $1.00 

MINIMUM ORDER $2.00 -NO C.O.D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 

NEWARK 
SURPLUS MATERIALS CO. 

Dept. MY 
324 Plane Street NEWARK 1. N. J. 
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Tokyo Post: At a meeting of the 
Tokyo Post on January 10th, the fol- 
lowing new officers and directors were 
unanimously elected : Chairman -Lt. 
Col. R. H. Mapes; 1st vice- chairman- 
Lt. Col. Jamie L. Wicker; 2nd vice - 
chairman-C. B. Allsopp, vice- presi- 
dent of the International Tel c Tel 
Corp.; Secretary -Miss Nina Jo Cul- 
ver; Treasurer -Capt. D. V. Mayer. 

Approximately 125 members and 
guests were present at the meeting. 
Entertainment featured showing of the 
film, "The Battle of Okinawa," and a 
social hour afterwards. 

Yokohama Post: Grouped around the 
Headquarters Eighth Army at Yoko- 
hama, the Yokohama AFCA Post pro- 
vides a fine medium for the acquain- 
tance and association of the numerous 
communications personnel of the 
Army, Navy and Air Force in that 
area. Present officers of the post are: 
President -Lt. Col. Robert B. Tomlin- 
son; 1st vice -president -Mr. Frank 
Hagen; 2nd vice -president -Capt. 
David M. Uhler; Secretary -Maj. 
Edgar DuBois. 

Fort Monmouth 
Although busy with arrangements 

for the national AFCA convention to 
be held there on May 13th, the Fort 
Monmouth Chapter took time out on 
February 9th to hold a chapter meet- 
ing at the Noncommissioned Officers' 
Club. In the absence of the president 
and vice -president on temporary duty, 
the meeting was conducted by Maj. 
J. D. Evans, Jr., senior member of the 
board of directors. 

Short talks were given by S /FC 
Albert Cohen on the "Army Career 
Plan" and by M /Sgt. Pat Mulcahy on 
"Benefits of AFCA." 

The main speaker was Capt. Henry 
E. Bernstein, USN, Director of the 
Armed Services Electro Standards 
Agency, who gave an interesting talk 
on the problems in connection with the 
operation and plans for the future of 
ASESA and the results being accom- 
plished on a joint basis in standardiz- 
ing the component parts of electronic 
equipment. 

After the meeting, a program of en- 
tertainment was presented by the Spe- 
cial Services School of Fort Monmouth. 

New York 
Admiral Thomas C. Kinkaid, Com- 

mander of the Eastern Sea Frontier, 
was the guest speaker at the February 
23rd meeting of the New York Chapter. 
The gathering was held at the Third 
Naval District's Officers' Club in the 
New York Naval Shipyard, Brooklyn, 
and was attended by 100 members and 
guests. 

Admiral Kinkaid discussed the 
growth of communications in the Navy 
from the use of flag and blinker sig- 
nals to modern radio and radar sys- 
tems, and told a number of anecdotes 
about his experiences with Naval com- 
munications over a forty -year period. 
He described a few incidents in the 
Battle of Leyte Gulf, where he com- 
manded the Pacific 7th Fleet, in which 

For finest performance 
and longest life... 

KOENIG 

TELEBEAÌUEIL : 

USES 2 
HEAVY DUTY 

MOTORS 

Koenig TELE- BEAMER 
Rotator ... most depend - 
able made today. Carries 
any weight antenna with a 
3/- to 2 -inch mast; takes 
winds up to 80 m.p.h. Posi- 
tive action push button con- 
trols; indicator shows exact 
position every instant. A 
precision, lightweight in- 
strument; absolutely weath- 
erproof. Electrical stops, 
machine cut steel and Bake- 
lite gears. Investigate 
TELE- BEAMER before 
you buy! 

See your jobber or 
write for folder 

H. G. KOENIG 
ENGINEERING COMPANY 

735 Southwest Blvd. Kansas City 3, Kans. 

POWER! 
Your ad in the Classified Section of 
RADIO & TELEVISION NEWS is read 
by the largest audience in the field- 
monthly circulation -over 200,000. 

TELEVISION RECEIVER -$1.00 
Complete instructions for building your own tele- 
vision receiver. 16 pages -11" x 17" 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. 
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efficient radio communications played 
a most important part in the defeat of 
the Japanese fleet. 

Sacramento 
The Sacramento Chapter held its 

regular monthly meeting at the Sacra- 
mento Signal Depot on January 18th. 
Over 200 members and guests assem- 
bled to honor Brig. Gen. A. M. Shearer, 
Chief Procurement and Distribution 
Division, OCSigO, and former com- 
manding officer of the Sacramento Sig- 
nal Depot, and the conferees of the 
Depot Commanders' Conference (in 
progress January 16 -20). The list of 
conferees included technicians, statis- 
ticians, engineers, supply officials, and 
key personnel from all Signal Depots 
and Signal Sections of General Depots 
within the United States, as well as top 
military personnel from the Office of 
the Chief Signal Officer in Washington. 
General Shearer was instrumental in 
the establishment of the Sacramento 
Chapter in November 1946 and served 
as its first president. 

Chapter President Milton G. Mauer 
of the Pacific Tel cß Tel presided and 
introduced the distinguished guests. 
Col. Harry L. Vitzthum, commanding 
officer of the Depot, welcomed the 
gathering and General Shearer de- 
livered an impressive message on 
AFCA affairs and urged all in atten- 
dance to become members of the asso- 
ciation. Murle C. Schreck, President 
of the Sacramento Chamber of Com- 
merce, welcomed the visiting guests to 
Sacramento. Mr. Paul Shaad, Program 
Chairman, discussed plans for the next 
monthly meeting. 

The main speakers for the evening 
were Major Joyce B. James and Major 
T. A. Pugh, respectively Executive Offi- 
cer and Supply Office of the Alaska 
Communications System. The topics 
presented dealt with the operation and 
supply of the Alaska Communications 
System. The selected subjects were 
most timely and actual photographs 
were shown to emphasize the difficul- 
ties and problems encountered. 

Sala 1'1"ala4i,4.O 
Members and prospective members 

of the San Francisco Chapter met on 
January 27th at the Don Lee Building 
to discuss plans for the reactivation of 
the chapter. The meeting was con- 
ducted by Harry E. Austin, local man- 
ager of RCA Communications, Inc., 
who is serving as president pending 
formal election of new officers. 

In attendance were representatives 
of the local telephone company, point - 
to -point radio companies, broadcasting 
companies, and communications, elec- 
tronic and photographic industries. 

The meeting was addressed by Col. 
Lloyd C. Parsons, Signal Officer of the 
Sixth Army, Capt. C. C. Ray, Com- 
munications Officer of the 12th Naval 
District, and Col. G. B. Hoffman, Direc- 
tor of Communications for the 4th Air 
Force, each of whom presented the 
views of their service on the necessity 
for an organization such as AFCA and 
the active participation of the corn - 

May, 1950 

MICROWAVE 
WRITE FOR FLYERS OF 

SURPLUS PLUMBING 
AND ACCESSORIES 

3 CENTIMETER 
(STD. 1" x tea" GUIDE UNLESS OTHERWISE 

SPECIFIED) 
723 AIR Klystron mixer section with crystal mount. choke flange and Iris flange tput 522.5O TR -ATR Section for above with 724 ATR Cavity 8.50 TWIST 90 deg. 6" long e.00 90 degree twist, 6 inches long...... ... ... 8.00 723 AB Mixer -Beacon Dual Oscillator Mount with Crystal holder 12.00 2 Way Wave diiurectional coupler, type N fitting 
CG398B /APG "13, 12" flexible section'1 

. 8 16.50 
OD 1/i" x Sá" 

10.00 TR ATR Section, APS 15, for 1B24, with 724 ATR Cavity vith 1824 and 724 tube.. Complete 21.00 
Crystal mount 17.50 Stabilizer Cavity with bellows 21.50 3 cm.180° bend ith pressurizing nipple. ..ea 6.00 
3 em. 90 bend, 14" long 90. twist ith pres- surizing nipple ea 6.00 3 em. S curve 18" long- ea 5.50 3 cm. S curve 6" long....... ...... ea 3.50 3 em. right angle bends. 5" plane 18" long 
3 

ecover to cover. ea 6.50 ms Cutler feed dipole. 11" from parabola mount to feed back ea 8.50 TWIST 45 deg., 6" long.. 8.00 APS -31 mixer section for mounting two 2K25's. Beacon reference cavity 1824 TR tube. New 
d complete with attenuating slugs ea 42.50 DUPLEXER SECTION for 11124........ 10.00 CIRCULAR CHOKE FLANGES, solid brass .55 

SQ. FLANGES. FLAT BRASS........ a .55 APS -10 TR /ATR DUPLEXER section with addi- tional iris flange 10.00 FLEX. WAVEGUIDE ft .00 TRANSITION I x / to 11/2 x a /s, 14 in 8.00 "X" BAND PREAMPLIFIER, consisting of 2 -723 A/R local oscillator-beacon feeding waveguide 
and TR /ATR Duplexer sect. Incl. 0 me. Pre - 

Ra don Length 51.10 
avegtl. 8^ to 18" .. .. .1f 1.10 WAVEGUIDE RUN. 11/4" x flit. guide, fist- ing of 4 ft, section with Rt. angle bend on one end 2" 45 deg, bend other end .00 
10 CENTIMETER 

WAVEGUIDE TO 7 /a' RIGID COAX 17001, KNOB" ADAPTER. CHOKE FLANGE. SIL. 
VER PLATED BROAD BAND........ 5 32.50 WAVEGUIDE DIRECTIONAL COUPLER, 27 db Navy type CABV- 47AAN, with 4 in. slotted section 32.50 

SQ. FLANGE to rd choke adapter, 18 in. long 
OA 11/5 in. x 3 in. guide. type N" output 

Crystal Mixer with 
sampling probe.. 

unable output TR pick-up 
27'50 

loop, Type N" connectors. Type 62ABH.. 14.50 
Slotted line probe. Probe depth adjustable, Sperry connector. type CPR -14AA0 9.50 Coaxial slotted section. 5/^ rigid coax with carriage and probe 25.00 Waveguidc Transition from 11,$ "x3^ to 2 "81 " 45.00 Right Angle Bend 6" radius E or H plain 27.50 Right Angle Bend 3" radius E or H plain -Cir- cular flanges ..... ............ ..... 17.50 
AN /APRSA 10 cm. antenna equipment consist- ing of two 10 cm. waveguide sections. each 
APÑ 7r'McNally5 Cavity for 707B. with 

per 
ning 

75.00 

s 
ea lugs 5.50 UG65 /a 8.50 ÚG53 /u 4.00 PICK -UP LOOP, Type 'N" Output 2.75 TR BOX Pick up Loop.. 1.25 

POWER SPLITTER: 726 Klystron Input dual "N" output 5.00 MAGNETRON TO WAVEGUIDE pler with 721A duplexer cavity. goba plated 27.50 10 CM. WAVEGUIDE SWITCHING UNIT, witches 1 input to any of 3 outputs. Stand- 
ard Ilµ "x3" guide with square flanges. Corn. oleic with 115 vac or dc arranged itching 
and 
motor. 

complete 
Mfg. Raytheon. CRP 24AAS. New 

150.00 10 CM. END -FIRE ARRAY POLYRODS......ea. 1.75 "S" BAND Mixer Assembly, with crystal mount, 
pick -up loop. tunable output .. .. ... 3.00 721 -A TR CAVITY WITH TUBE. Complete with tuning plungers 12.50 10 CM. MORALLY CAVITY Type SG 3.50 WAVEGUIDE SECTION. MC 445A. rt., angle bend, /" ft. OA. 8" slotted section 21.00 10 CM. OSC. PICK-UP LOOP. with male Home - dell output 2.00 10 CM. DIPOLE WITK REFLECTOR In Incite hall, with type N" or Sperry fitting 4.50 10 CM. FEEDBACK DIPOLE ANTENNA, in lucite hall. for use with parabola 1/2" Rigid Coax Input 8.00 PHASE SHIFTER. 10 CM. WAVEGUIDE. WE 
TYPE. FS- 683818. F PLANE TO H PLANE. MATCHING SLUGS 95.00 721A TR cavities. Heavy silver plated ea 2.00 10 e horn and rotating joint assembly. gold plated . ea 65.00 

TEST EQUIPMENT 
MODEL TS.268 /U: Test set designed to pro- vide a means of rapid checking of crystal diodes 1N21, IN21A, 1N21B, 15123, 1N23A, 

I N23B. Operates on 11/2 volt dry cell bat- tery. 3x6x7. New.......... 5 38.00 THERMISTOR RIDGE: Power meter 1. 203 -A 
10 cm. mfg. W. E. Complete with meter, in- terpolation chart, portable carrying 

i 72'50 
3 cm. Wavemeter. Ordnance type micrometer head. head. New: Absorption type 85.00 Transmission type 92.50 10 cm. Wavemeter. W. E. type B 435490 Trans- mission type. Type N Fittings. Voeder Root 

icrometer mal, Gold Plated W /calm. Chart. P/o Freq. Meter X66404A. New.. .. 99.50 10CM ECHO BOX CABV 14ARA.1 of 0H1J-3, 2890 MC to 3170 MCS direct reading mi- crometer head. Ring prediction scale Plus Drys to minus 9272 Type 'N" input. Res- onance 
Box and 10 C51 Directional Coup access. Coupler 350.00 3 CM. RECEIVER. SO-3. Complete with W.G Mixer Assy. 1723 -A /B1. Reg. Fil. Power Sup- ply 0 stages IF 16AC7) 99.50 10 cm. horn assembly nsisting of two 5" dishes with dipoles feeding single type N output. Includes ÚG28 /U type "N" T" junction and type "N" pickup probe. Mfg. cable. New ea. 5.56 10 cm. cavity type wavemeters 6" deep, 61/2" in diameter. Coax. output. Silver ploted ea. 64.50 1ß115v 

D.C. Tuning motor sub sigl 1 NA.. a. 47.50 W.E. 1 138. Signal generator. 2700 to 2900 Mc. range. Lighthouse tube oscillator with attenuator & tput meter. 115 VAC input reg. i'wr. ply. With circuit diagram.... TS 89 /AP VOLTAGE DIVIDER -New. 75.00 
42.50 

COMMUNICATIONS 

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 /ARCS Control Unit 
MT 85 /ARCS Junction Box 
FT 141 8 x4a/j 
MT 80 rARC5 Junction Bar 
FT 282A P/o SCR 518A 
FT 308A P/o PE119A 
MT 167/U SAR 
PT 340 P/o SCR 540 
FT 265A Pro BC -701 
MT 171A'Ú SAR 
MT 7 /ARR2 R4 /ARR2 
MT 5 /ARR2 83/4xl0a% 

Write for Many Otn,r 

ANTENNA MAST 
you 

you in a dead Wt? If 

Picturen her 
get s good T. 

Corp. 
A n t. mast t 30 high of rugged plywood construc- tion to solve your problem. 
It telescopes into 3 ten ft, sect. for easy stowage. Easy 
to Mnt. Comp. with stakes 
R rods. 
Each $19.95 

Birteher 
A62 Phan- LAMPS Tube Clamps torn Ant. For 514S21-14V 
rigs tfor sin* ñ 10/60c 926C -24 
rie wire don- 2623 24- 926E 926 -C15 

28V 10 /600 926 -16 926 -C13 blet or 
coat. E 1251 -24- 926 -BI 9268 

Fe a.d. 

n 2 
28V 10/600 926 -82 

cons 2 e 
LM37 I3V 926 -B8 Ile eo. 

soil . eolre- 1µ/60c 9268 -16 100 for 
Ind. I m d, Red 10 926A -14 Ind. 

p. 60V 10c a. 926C-19 $10.50 
can. Auto 9.5V 9265 1000 for 
Pr. 51.19 ea. Many l Others 926 -All IOC ea. 

TELEVISION 
CONDENSER 

Mfd Volt Price 
5000 1.5 51.20 
1000 .85 
500 .45 

2000 1.35 
225 15 .30 
800 15 .98 

1000 15 .65 
6000 12 2.35 
9000 12 2.00 
Write for Flyer of 
100,000 New Elec. 
trolytigs in Stock. 

BC -6 3 FM 
Receiver Push- 
button 23 -2S 

MC. Can easib 
be converted tip 

10 mfr, cover - 

a g e 

MCI. Used 
Good. 

$12.50 

T.V. Trans- former, 
e 7" or 9" 

3000vp/ 5 
MA, 720 
vet / 200 
MA. 6.4 / 
6.7A, 6.4/ 

5 /3A, 1.25 / 

Pr.. $3.95 

ARC -5 PARTS 

80 Mtr. Xmitr. Cony. Kit. 31.50 
Fuses, 10A, 3AG .04 
Condenser Kit, 4-3X- 

.05, 1 -15 Mfd .75 
Cond., .05- .01 -.05 .19 
Cond., 3X .05 .19 
Mad. Xfrmr. 807 Io 

Parle) 807 1.00 
Xmttr. Rack 1.79 
Shock Mts. for Roc .29 
Control Cable 1.19 
Modulator, w /Dyn. S 

Tubes. New 7.95 
Parasitic Suppressors .10 
Dial Plates, Rec. 8 Trans 

190 -550 Kt .10 
Plates for Control Box, 

190 -550, 6 -9.1.. .10 
Kit of 2 -5 Mfd. Cond., I- Choke 5634, 1 - 

Trans. 692327 -1, 1- 
Choke 5546 .98 

Control Boa Switch .15 
Neon Ind. Bulb .15 
15 Mml. Trimmer .15 
Relay, 24V Dpdt .49 
12SK7 Tube .59 
I2SR7 Tube 59 
12A6 Tube .29 
12SF7 Tube .59 

PLUGS FOR ARC -5 

9821 -8 Png, Female .55 
6418 -8 Png, Male... .30 
6577 -8 Png, Female .55 
5577 -6 Png, Mole .30 
P1.154A -12 Png, Female .55 
P1154 -12 Png, Male .45 
W /15Ú -16 Png, Female .55 
PL148A -3 Peg, Female. .35 
7027 -18 Png, Male .30 
PL147 -2 Png, Female .50 
6967 -5 Png, Female .50 
Small -3 Png Chassis, 

Female .10 
Large -3 Png Chassis, 

Female .15 
Chassis -6 Png, Male .15 
7025 -12 Png, Male .30 
FB103442 -5 Mfd .19 
.85 Mfd., 600V .23 
5413 -3X .22 Mfd .49 
10247 -.35 Mfd .19 
7582 -3 Mfd .19 
3% .05 Mfd .19 
2933 -4X .8 Mfd .29 
7324 -Variable Coed .95 
7321 -Variable Cond 1.95 
5032- Variable Cond 1.25 
6558 -Variable Cond 1.95 
5546 -Rec. Choke Assy , 

RF .49 
5634 -Rec. Choke Any , 

AF .49 
6385 -Relay SpsL .69 
MC2I1A -Right Angle 

Drive .50 

Ceramicons 
Mmf. 

1 

3 

3.1 
4 
5 
6 
7 

8.5 
11 

15 
20 
24 
79 

115 
125 
150 
180 
200 
25 
27 
35 
30 
47 
50 
57 
58 
60 
62 
67 
70 

220 
240 
250 
350 

1000 

100 for 
$6.50 

Silver 
Feed 
Thru 

50 
500 
470 

Button 

40 100 
180 200 
115 500 
185 

100 for 
$8.50 

Write 
for 

Flyer 
of other 

ARC -5 
Coils & 
Trans. 
Avail. 

Available in stock - Trans- 
mitters, Receivers, Mounts, 
ARCS equipment. Write your 
needs. 

OIL 
CONDENSERS 

FAMOUS MAKES 
BRAND NEW 

Mfd. Volt Price 
15 MAC S 2.20 

.5.5 400 .50 
1 600 .45 
6 600 .98 
7 600 1.05 

.5 750ÁC 1.69 

7 800 1.20 
.5 1K .69 
1.5 1K .75 
2 1K .99 
4 

10 1K .95 
15 1K 2.20 
.25 1.5K 1.05 

1 1.5K .89 
1.5 1.5K .95 
2 1.5K 1.05 
6 1.5K 2.25 
1 2K .98 

.15 2 4K 2 95 

.1.1 4.8K 2.95 
4 5K 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 7.5K 12.95 

.15.15 SK 4.95 

.ÓO16 15K 17.95 

.015 16K 36.95 

.25 20K 16.95 

.5 25K 36.95 

4 
K 83. 

50 .29 

2.5 100 .23 
200VDC 

2x.1 2ST .15 
2x.1 3TT .15 
2x1 4ST .16 

2 2ST .20 
.5 2TT .15 
.5 2ST .15 

400VDC 
2x.25 3ST .21 
2x.1 3ST .21 
2x.1 2TT .20 
3x.1 3ST .25 
.1 2TT .19 

1 2ST .23 
2 2ST .26 

600V DC 

1 2ST 21 . 
2x.1 3ST .27 
2x.1 3BT .25 
2x.1 2ST .26 
3x.1 ST .25 

25 TT 
3ST 

. 

T 
20 

1 2ST .30 
2x1 3ST .35 
2 2ST .40 
2 2BT .39 

1000VDC 
1 2ST .45 
SLANT OTHERS 

Ilelnem an Ckt ARR2 Receiver w,TUhes 
q Complete Leas 11 For AC Dyn $4.50 

ò Operation. ..a.:: - f peres .5, 3, 12. 
esa4 . 0, 80, 100. 150. Budd 500 W Coils. 180. F25 

25A, 40 Meter KI 
50A 

255, 
98c 80 Meter 

' 51.79 ea. 

131 
LIBERTY ST. 
NEW YORK 7 

EQUIPMENT 
ALL MERCHANDISE GUARANTEED 

Mail orders promptly filled. Rated Concerns Send P 0. Manufacturers' Quantities in Stock All Prices F.O.B. New York City Send Money Orders or Cheek. Only Shipping charges sent C.O.D. 
Dept. R -5 

CO. 
PHONE 

DI -9 -4124 
CABLE 

"COMSU PO" 
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THE FACTS YOU WANT 
Now at Your Finger Tips 
in this Latest, Complete 

TV MANUAL 

OVER 900 PAGES -860 ILLUSTRATIONS 
REALLY 14 BOOKS IN ONE - The a -b -c of TV. 
Complete, authoritative. Covers every phase of 
television from basic through advanced data and 
techniques. Gives you the answers and procedures 
in quick, easy -to- understand, practical form. 
Photographs, charts, diagrams, schematics. Invalu- 
able daily reference for engineers, technicians, 
executives, students, or anyone in television. Saves 
you time and work. Helps you get ahead and in- 
crease your earnings. Handsomely bound in DuPont 
Fabrikoid. Order this best -seller now! C Only $5.00 

RADIO DATA BOOK 
Over 900 pages -fully illus- 
trated. All data and basic knowl- 
edge in radio and electronics 
digested into 12 sections, in a 
complete, quick -to -find, easy - 
to -read handbook! C 

Only J 

COMPLETE RADIO 
AND TV LIBRARY 

SAVE MONEY by ordering 
both the Radio and Video 
Handbooks in attractive slip 
case. Gives you a com- 
plete library for only 

Get them at Your Dealer or 
MAIL ORDER COUPON NOW 

BOYCE -ROCHE BOOK CO. 
MONTCLAIR, NEW JERSEY 
Please send the following, postpaid: 

VIDEO HANDBOOK @ $5.00 
RADIO DATA BOOK @ $5.00 
RADIO & VIDEO LIBRARY @ $9.00 

Check or M. O. enclosed for $ 
Send C.O.D. 

RTV5 

Name 

Address 

City Zone State 
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munications, electronic, and photo- 
graphic industry. 

Washington 
Major General Spencer B. Akin, 

Chief Signal Officer of the Army, was 
the guest speaker at the Washington 
Chapter's luncheon meeting on March 
7th at Fort Myer, Va., which com- 
memorated the 87th anniversary of the 
founding of the Signal Corps. 

During its 87 years of existence, and 
particularly during the last war and 
the postwar period, the Army Signal 
Corps has accomplished notable prog- 
ress in communications operations, 
research and development, and pro- 
curement, distribution and training, 
because it is a member of a "team com- 
posed of science, industry and armed 
services," General Akin declared. 

After the luncheon, which was at- 
tended by 150 members, the group 
toured the Signal Corps station WAR, 
and the mobile communications center 
at Fort Myer and the Army Communi- 
cations Center at the Pentagon. 

TRANSMISSION LINE 
Arevolutionary telephone and tele- 
vision transmission line has been developed by the U. S. Army Signal 

Corps and dubbed the "G- String" in honor of its inventor, Dr. Georg Goubau. 
The line, which is simple, highly efficient, and costs little to make, promises to open up wholly new possi- bilities in microwaves and home TV. It is a single wire with special insula- tion and funnel- shaped terminals. 
The Signal Corps expects that the new line may eventually replace the more costly coaxial cable for transmis- 

sion of television programs. 
30 

SIGNAL CORPS PROGRAM 
WHAT promises to be the most elab- 

orate communications and elec- 
tronics program in Signal Corps history 
will be presented at Fort Monmouth, 
New Jersey, on Saturday, May 13th under the sponsorship of the Fort Monmouth Chapter, Armed Forces 
Communications Association and the 
Signal Corps. 

The Fort Monmouth program is 
scheduled for the day following the annual National AFCA convention at the Commodore Hotel, New York, un- 
der the auspices of the New York 
Chapter. 

The scheduled all -day program at Fort Monmouth will be highlighted by the presence of leaders in the commu- 
nications and electronics fields and 
high- ranking officers from all branches 
of the Armed Services. 

Convention delegates will be trans- 
ported from convention headquarters 
in New York to Fort Monmouth in chartered buses. The program will fea- 
ture elaborate displays from the Signal 
Corps Engineering Laboratories, the Armed Services Electro- Standards 
Agency, and The Signal School of Fort Monmouth; parachute drops by the 
82nd Airborne Division; wire laying demonstrations by helicopter and ba- 
zooka; and a combat communication 
problem in which 82nd Airborne troops 
will figure, weather permitting. 30 

MODEL RJ -20 
High -fidelity FM -AM Tuner 
incorporating tone controls 

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 drift -free. 

And for 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 -I2A FM -AM tuner with 
triple tuned IF transformers in AM, RV -10 
FM tuner only. All with same Armstrong 
FM circuit. 
Free Bulletin RN -I50 gives performance 
curves and data on these high -fidelity 
Tuners. 

BROWNING 
LABORATORIES. INC. 
WINCHESTER. MASS. 

ENGINEERED FOR ENGINEERS 

PREMAX 

SERIES "B" 

Marine Antennas 
Here at last! A low -cost 
Marine Antenna that has 
practically EVERYTHING 
any boat owner desires. 
It's a properly propor- 
tioned, slender, flexible 
center -loaded Antenna 
which retains all the su- 
perior radiating qualities 
of the large center -loaded 
models. It's a type "B" 
coil -loaded whip that will 
increase effective power 
five times over that radi- 
ated by an equivalent 
straight whip. 
In stainless steel with 
heavy ceramic base. Write 
for complete details and 
special low prices. 

Available with Four 
Styles of Mountings 

PREMAX PRODUCTS 
DIVISION CHISHOLM -RYDER CO., INC. 

5006 HIGHLAND AVE., NIAGARA FALLS, N. Y. 

RADIO & TELEVISION NEWS 
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Electronic Metronome 
(Continued from page 45) 

or when room noise is high, a larger 
speaker may be used. 

The power supply consists of the rec- 
tifier section of the tube and two fil- 
ters. The first filter is comprised of 
resistor R8 and the dual 40 pfd. con- 
denser, C, -C4. Voltage supplied to the 
oscillator is regulated by the 0C3/ 
VR105 tube. The second filter, con- 
sisting of resistor 161 and condenser 
C1, delivers plate and screen voltage 
to the pentode section of the 117N7- 
GT. This type of power supply enables 
operation on either a.c. or d.c. 

Construction 
Fig. 1 shows the external appear- 

ance of the complete metronome re- 
moved from its cabinet. Fig. 3 is an 
under -chassis view, showing place- 
ment of components. In Fig. 1, the 
tubes (left to right) are neon lamp, 
117N7 -Gî, and 0C3 /VR105. The left - 
hand shaft is the volume control (Re), 
the right -hand shaft the speed (fre- 
quency) control (R,). 

The instrument is built on a box - 
type metal chassis; 61/4" long, 31/2" 
wide, and 2" high. The entire device 
can be housed in a small radio or in- 
tercom cabinet. 

The wiring is simple and straight- 
forward. Keep all leads as short as 
possible. For safety to the operator, 
do not connect any part of the circuit 
to the chassis. 

Adjustment 
If the wiring is done correctly, the 

speaker will begin clicking off beats 
as soon as the 117N7 -GT has come to 
operating temperature and the VR105 
has started to glow. The lowest set- 
ting of the volume control will reduce 
the beats to the below -audible level. 
The beat speed will be found to vary 
smoothly as rheostat R, is rotated. 

A dial plate, graduated directly in 
beats per minute or per second should 
be attached to rheostat R. This dial 
may be calibrated by means of a stop 
watch or any other watch having ei- ther a sweep second hand or an easily - 
read conventional second hand. 

Fig. 3. Under chassis view of the metronome. 

Muy, 1950 

1949 and 1950 
CHEVROLET RADIOS 

1949 and 1950 
PLYMOUTH -DODGE RADIOS 

1949 and 1950 
FORD AUTO RADIOS 

Lisf Price $4995 
Each auto radio is specifically designed to fit all 1949 and 1950 cars shown above and all incorporate the same outstanding features. . . . Six -tube superheterodyne. Six -volt storage battery operation. Two dual purpose tubes. Eight -tube performance. Installation in a few minutes. Three -gang tuning condenser and tuned R.F. stage for extreme sensitivity. Permanent magnet dynamic speaker with Powerful Alnico #5 magnet. Low battery drain. Weight 10 lbs. 

Lisf Price $4995 

ISPECIAL DISCOUNTS TO 

I DEALERS 

List Price $4995 

CUSTOM -BUILT 
BY 

A ú ómatíC 

SPECIALS 
R5 /ARN -7 Radio Compass Re- Cceiver w /Tubes Used Excel. ond. $18.95 BC -433G Radio Compass Re- 
ceiv r 

w /Tubes Used Excel. 
Gibson Girl Distress Transmit- ter complete with bag and para- chute. New ...$9.85 Gibson Girl Kit Includes 2 bal- loons w /Hydro. Generators. kite, Lamp, Wire. New $8.95 

CAPACITORS 
BATHTUB EA. TEN 40 mftl 

4 mfd 25 VDC $0.30 $0.25 
50 mfd 50 

VD 
.40 .35 4 mfd 100 DC .40 .35 2X.1 mfd 200 VDC .15 .10 3X.1 mfd 400 DC .25 .20 

2 mrd 400 DC .45 .40 .05 mfd 600 Dc 20 .15 .25 mfd 600 DC .25 .20 .1 mfd 600 DC .25 .20 X.l mfd 600 DC .35 .30 
1 mfd 600 DC .35 .30 2 mfd 600 VDC .45 .40 05 mfd 1000 DC .50 .45 2X.1 mfd 1000 VDC 55 .50 OIL-FILLED AND GE PYRANOL .5-.5 mfd 400 DC $0.35 $0.30 .1 mfd 500 DC .30 .25 
1 mfd 

500 DC .30 .25 
2 mfd 600 VDC .35 .30 
4 mid 600 DC .35 .30 
5 mfd 80Ó VDC 

.55 
0 .55 8 mfd 600 VDC 1.00 .90 1-8 mfd 600 DC 1.10 1.00 10 mfd 600 DC 1.10 1.00 4 mfd 700 DC .65 .60 .5 

2 mfd 1ÓÓÓ VDDC 
.45 

.5Ó .5 mfd 2000 DC 1.10 .90 .25 mfd 3000 VDC 1.95 1.60 .5 mfd 3000 DC 2.00 1.70 
1 mid 7500 DC 2.60 2.30 

1 mid 7500 VDC 5.25 4.45 .0008 mfd 15.000 DC 6.95 6.50 .045 mfd 16,000 VDC 4.15 3.25 
8-8 mfd 

PAPER 

Tobe FBOtermte $1.00 $0.90 3X8 mfd 600 DC 1.45 1.25 8-8-4 mfd 650 DC 1.45 1.25 160-160 mfd 150 DC 1.25 1.00 
2500 mid 

ELECTR3 
DC $0.15 50.10 500 mfd 12 DC .50 .45 

25 VDC .20 .15 

50 VDC .25 .20 50 DC 1.00 .90 200 DC 1.00 .90 

50 mfd 
1000 mid 
150 mfd 
2000 mfd 
500 mfd 

TRANSMITTING-MICA 
.002 mfd 600 DC $ .15 .0005 mfd 2500 VDC .20 .0039 mfd 2500 VDC .20 .006 mfd 2000 DC .00075 mid 5000 DC .000375 rd 5000 Dc .007 mfd 5000 VDC .006 mid 6000 VDC .002 mfd 8000 1DC .005 mid 9000 DC .0012 mid 20,000 DC 

80.86 KC CrSPECwAL Holder.$1 
.50 CD -501A Cord connects BC -654 Transceiver to GN -45 Gen.. 1.59 Balloon with Hydrogen Genera- ter 2.50 Gibson Girl Box Kite 'i7 "x17" 36^ .2 50 Watt Tube Sock 

. 2 et 872,211. .19 
5 

NE -2 Neon Lamp .. .05 Anti-Capacity ].ever Switch 8 
33-440 MMF Variable Con- 

.80 

.20 

.65 

.65 
2.60 
3.95 
3.95 
5.50 

10.95 

7 -100 MMF Variable Condenser. .69 24 -750 MMF Tapered Rotor Plates .90 PL -150 Plug for BC -223 Xmiter .39 Battery Test Meter 0 -10 V, 
O -30A .85 

TERMS: M.O. or check. Shipping charges sent C.O.D. 25% deposit required with all C.O.D. orders. 
SEND FOR OUR 

CATALOGUE NOW! COMET SA 
ELECTRONIC 

LES CO. 
Inquiries from Dealers, Schools 22 Washington Sf. Brighton 35, Mass. and Industrial Firms Invited BEacon 2 -7863 

LIMITED OFFER 
SENSATIONAL BUY 

PORTABLE TELEVISION 7" TUBE 
WITH BUILT -IN MAGNIFIER 

plug-in n antenna. Connection f r utslde antan 

only $8999 
Self- contained lu -i 

na for weak signal amas. "Automatic Picture Lock." All channel selector. Static -free F.M. sound. Beautifully grained simulated leatherette ca n t. Detachable covers. 

CHECK THESE VALUES 
76 feet Telescopic Aluminum mast fully collapsed only 11 feet 7" dia. at base 31/ dia. at top, 

h tc eSound.oilm 

guys, at n Rcortl 
hours on 
Reproducer 

62 foot looppoftfilm. a 
Plays back immediately. No processing of Film Required. Brand New $150.00 BC -709 Interphone Amplifier Ideal for Aircraft Booster Telephone. 

BC-312 Receiver. Used. Good Con- dition ..... _ . .. $75.00 
BC -224 - Receiver. New. Less Mtg. $90.00 
BC -348 Receiver. New...5100.00 
BC -412 5" Radar Oscilloscope 
BC -1072 Radar Transmitter.524.95 

TUBES 
2C34 ....$0.25 CEQ72 :..$1.25 2X2A . .55 CK-70 . . . 3.50 2X2/879 . .35 CRP-72 . 1.25 3C24 .38 E-1148 ... .35 7C4/12Ó31. .35 HY-615 ... .25 10Y .45 RKR-72 .. 1.25 15E 1.20 RK-73 . .60 15R .50 VT-127A . 2.25 39/44 .25 VT-1 45SPEC .28 3BPI " . 2.50 13K54 1.65 5CP1 " . 1.95 211 .40 5BP4 ... 2.45 713A .65 5FP7 1.00 7I7A .55 1J6GT . .. .80 801A .25 5T4 
803 3.50 6AC7 .75 804 6.50 6A.35 '.. .75 805 3.65 6C4 .25 826 .40 6H6 864 .35 6K6GT . .40 869B 23.95 61(8 " .75 872A 1.35 6L6 1.10 1005 .. .20 6SG7 .50 1626 ... .25 6SH7 ' ' .40 1629 ... .25 6SJ7 ' . .55 2051 ... .40 6SK7 ..' .70 7193 .. .20 63L7 .75 8011 ... 2.00 6Y6G " .65 9002 .. .30 12SN7GT . .50 9003 ... .35 25L6GT . .50 9006 ... .25 25Z3 . .45 C56 6.90 33 ' .65 
LINEAR POTENTIOMETERS WW 
OHMS WATTS MFG'R EA. TEN 
5,000 25 DEJUR $0.65 $0.60 
15,000 25 DEJUR .70 .65 
20,000 25 DEJUR .85 .70 
6 50 DEJUR 1.00 .90 
50 50 AC 1.00 .90 
800 50 OHMITE 1.10 .95 
10,000 50 DOUR 1.50 1.25 
15 60 IRC 1.50 1.25 
750 150 OHMITE 2.45 2.10 

SPECIAL VALUES 
De -ion Line Starter DPST 115V 60 

Cy. 
15A IHP Rating Westinghouse. 

Helipot 20,000 ohms 3 watt $3.25 0.5% Linear Gibbs. New Ea. 4.50 
1 Micro Second Delay 

f 
Line ' 

4.00 

New 
KVA 400 Cy 50 Ohm. 

T -17 Microphone. New 1.65 HS -33 Headsets. New 2.45 T30 Throat Mike. New .49 

ROUND PANEL METERS 
0 -4 RF amps GE 2" $3.95 
0 -5 RF amps Westing 31/2 4.50 
0 -300 MA DC Simpson 2%" 3.75 
0 -300 MA DC Westing. 71/2" 3.75 
5 -0 -5 MA DC Weston with 

50 MA Shunt 31/e 4.25 
0 -8 Amps DC McClin 21/4" 1.95 
0 -50 Amps DC Weston 31/2" 4.75 
0 -100 Amps DC Hoyt 3" 3.00 
0 -3 Volts DC Sun 21/2" 1.95 
0 -15 Volts AC GE 31/2, 4.9 5 
0 -2500 Volts DC Simpson 31/2" 5.95 

WITH MULTIPLIER 
0 -5 KV DC 0 -10 MADC 31/2" 5.50 
0 -150 Volts DC Hoyt - 31/2" 3.50 
10 -0 -6 DB Weston 21/2" 4.50 

PORTABLE METERS 
0 -10 Amps DC Weston 489 7.50 
0 -3 -6 30 Volts DC Weston 200 17.50 
0 -100 Amp DC Weston with 

100 Amp Shunt 269 21.95 
0 -25 Amps AC Weston 433 23.95 
U -300 Volts AC Weston 433 24.95 
0 -1.5 -6 Volts AC Output 

Meter Weston 571 10.95 

TRANSFORMERS 
PRIMARIES 115V 60 CY 

9V @ 750 MA 6.3V @ 3.9A, 
5V @ 6 A, 2400 Test......$3.00 6.6V @ 0.6 A, 2000 V INS 2.60V @ 1.75 A, 2700 V INS 1.75 6.4V @ 10 A, 6.3 @ 0.6 A 3.00 660/330V @ .08 A CT 5.0/2/5 
@ 3 ACT 3.45 350 -0 -350 @ 120 MA, 5V 
3 A, 6.3 V 4 ACT 6.3 V 4.25 

POWER EQUIPMENT 
Voltage Regulator Raytheon 95/130 V 60 Cy 1.25 Amp Output f I5V 60 Watt. New.$ 9.50 Inverter PE -151 Input 12VDC Output 110 VAC 150 W 60 

Cy. New 10.95 Vibrapack VPQ 369 12 DC Output 250V M 70 MA Synchronous Mallory. New. 3.45 ATR Inverter and Regulator 
12 VDC to 110 VAC 50/60 
Cy 100 Watt Model RBB New 16.50 Vibrator ATR 2410 24 DC Output 110V 100 W. New 2.95 

TIME DELAY SWITCHES 
1 Minute 115 VAC 60 Cy Enc. In Waterproof Metal Case. New 52.95 3 Micro Switches make contact at 40 -41 -42 Sec. Time Delay 110 VAC Motor. New..... 4.00 
3 Micro Switches make contact at 2 minute time delay, 110 

Vac Motor. New 4.00 Thermo Switch 50° to 300° F 115 Vac @ 6 A, 230 Vac @ 
5A breaks contact with in- crease of temperature. New. .95 30 -40 Second Mercury Time De- lay Relay 110 Vac Adlake 
New 5.95 

Minimum order $5.00 -Mail orders promptly filled -All prices F.O.B. Boston, Mass. Sena 

143 

www.americanradiohistory.com

www.americanradiohistory.com


TELEVISION 
SCOPE 
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 8' high x 5' wide x 14° long, 
attractively finished in "hammered "opalescent 
blue enamel. Operates on standard 110 volts 
-60 cycles -40 watts. Tubes, 3BPI -6AC7- 
65J7- 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 cablo 
Extra Sub- stations 

$3.95 each 

PUSHBA CK 

WIRE 
257, BELOW MILL COST! 

st class, Essex or Lenz, ALL SOLID tinned copper, 
double cotton serve, waxed finish. 

SIZE COLORS 
I.... 

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 - 32.00. 25% 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 

KHVIV SUPPLY & 
ENGINEERING CO., Inc. 
89 SELDEN AVE. DETROIT 1, MICH. 
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It is also possible that the calibra- 
tion might be made with the aid of a 
variable -speed recorder (wire, tape, or 
disc). Place the metronome speaker 
before the recorder microphone and 
record a full minute of operation at a 
given speed. Then play back the re- 
cording at a slower speed and count 
the beats per minute (sum total of the 
recording). 30 

Built -in Antenna 
(Continued from page 59) 

able matching device the maximum 
amount of signal can be transferred 
into the front end. As can be seen from 
Fig. 1, the Philco built -in antenna is 
shaped in a tapered form with the nar- 
rowest part in the center. This form 
allows for a relatively broadband re- 
sponse over both the low and high 
bands. The antenna itself is made of 
two sections of aluminum foil 0.005" 
thick, which are attached to the tun- 
able matching device. The foil is 
mounted to the underside of the top of 
the cabinet, and its ends are folded 
over. This folding has the effect of 
adding capacity and thus lowering the 
natural resonant frequency of the di- 
pole. This increases the electrical 
length of the antenna. 

Tuning this system consists simply 
of tuning a variable condenser con- 
nected across the terminals of a hair- 
pin coil which has two shorter loops 
attached to it at the antenna end. A 
long wooden rod is attached to this 
condenser and projects through the 
cabinet front so that it can be adjusted. 

To understand just how this system 
is tuned it is necessary to fall back 
on resonant circuit theory. The dipole 
may be represented as a series reso- 
nant circuit. This is shown simply in 
Fig. 2. As is known from resonant cir- 
cuit theory, a series resonant circuit 
will look inductive below resonance 
and capacitive above resonance. The 
tunable matching network may be rep- 
resented as a parallel resonant circuit. 
This is also shown in Fig. 2. It can be 
seen that, above resonance, the circuit 
is inductive; below resonance, it is 
capacitive. If we draw a curve for this 
effect and plot reactance (XL and Xc), 
against the frequency, we obtain Fig. 

13 

12 

rl 

10 

N 9 

41 

E 7 

= 6 v 
5 

~ 4 

3 

2 

Fig. 4. Position of Philco's built -in 
antenna tuning knob in relation to 
the twelve assigned video channels. 

/HIGH 
ND STATIONS 

LOW BAND STATIONS 

.25 .50 .75 
COUNTER -CLOCKW SE TURNS OF TUNING 
KNOB FROM COMPLETE CLOCKWISE POSITION 

ELECTROLYTICS! 
PART NO. CAPACITY VOLTAGE 
C-100 4 50 
C-101 10 25 
C-102 20 25 
C-103 25 25 
C-112 20-20 25-400 
C-114 8-8 300 
C-115 200-30-30-50 10-25.100-150 
C-116 4 150 
C-118 25-10-20 25-300-356 
C-121 40 300 
C-122 40-40 150 
C-123 10-30-30 25-150-130 
C-129 10 475 
C-130 30 200 
C-135 20-20-40 25-150-150 
C-136 30-30 200 
C-138 10-40-75 250-250-250 
C-139 16 400 
C-142 1000-250 6-10 
C-144 20-16-40 25-150-150 
C-149 10 300 
C-151 90 10 
C-153 50 50 
C-155 25 25 
C-160 100 6 
C-165 12 50 
C-166 12 450 
C-174 2x30 150 
C-177 20-40 150 
C-183 30 300 
C-188 100 6 
C-189 20-30 200-25 
C-190 1000 6 

C-191 10 150 
C-195 200 25 
C-196 16 250 
C-202 20 250-25 
C-203 4 450 
C-205 25 25 
C-208 18 25 
C-211 40 250 
C-214 15 450 
C-215 4 250 
C-217 40-40 150 
C-218 16-16 150 
C-219 8-8 450 
C-220 S-16 450 
C-221 8-8-8 (Can) 450 
C-222 20-20 350 
C-223 12 250 
C-224 8-4 (Can) 450 
C-225 10-20 150 
C-227 16-25-25-25 450-25-25-25 
C-231 150 50 
C-233 8-16-4-50 450125-250-50 
C-236 75 250 
C-239 30 300 
C-241 20-20 400-25 
C-242 40-30 150 
SINGLE SECTIONS 19c 
DUAL-TRIPLE- 
QUADRUPLE SECTIONS 29c 

10% CASH WITH ORDERS 

LMO -RADIO CO. 
509 ARCH STREET Philadelphia 
6205 MARKET STREET West Phila. 
6th 8 ORANGE STS. Wilmington 
4401 VENTNOR AVE. Atlantic City 

FOR BARGAINS IN 
Receivers, Transmitters, Amplifiers, 
Television Sets, Batteries, Surplus 
Parts, Phonograph Records, and many 
more items 

Rend 
RADIO AND TELEVISION DEWS 

Classified Columns Every Month 

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 
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Fig. 5. Simplified sketch of the coils used 
for tuning the Philco electronic built -in 
antenna. A and B point to the long "hair- 
pin" coil to which is connected the 300 
ohm line and the two shorter loops (C). 

3. To make the entire antenna system 
resonant and thus effect maximum 
transfer of energy into the receiver, 
it is necessary to cancel out the re- 
actance of the antenna with a react- 
ance of equal amount but of opposite 
sign. Thus by tuning the parallel reso- 
nant matching system, the relative 
position of the curve for reactance for 
the parallel resonant circuit is shifted 
in respect to the series resonant curve, 
so that the reactance of the antenna to 
load is matched throughout the band. 
A hairpin loop containing an inherent 
amount of inductance resonates with 
the tuning condenser to form the par- 
allel resonant circuit. 

The built -in antenna system is tuned 
for each channel to an approximate 
impedance of 1500 ohms, with the ac- 
tual variation being from approxi- 
mately 1200 to 1500 ohms. The 300 ohm 
impedance of the line is matched by 
tapping on to the proper feed point on 
the long loop. See Fig. 5. 

Essentially the advantage of such a 
system over an untuned type consists 
of a higher signal input to the receiver. 
Besides this, tuning the system will 
eliminate standing waves and prevent 
their effect on the picture. It has been 
reported that it will also provide a 
means for "tuning out" interference of 
various kinds, such as adjacent re- 
ceiver radiation and some types of FM 
interference. 

The result is better reception gen- 
erally with this type of tunable or 
"electronic" antenna system. - 3p- 

CORONA AND ARCING 
By MATTHEW MANDL 

ELIMINATING corona or arcing in 
television high voltage power sup- 

plies often is a time -consuming process 
because it may require complete re- 
moval of the high voltage shield casing 
and several components before the place 
where the leak occurs is accessible. In 
many cases considerable time can be 
saved by using celluloid or mica strips 
because these can often be inserted 
between points of arcing more easily 
than moving components farther apart 
in an effort to reduce high voltage leak- 
age. 

When the corona or arcing in the 
high voltage system has been located, 
only one panel section of the high volt- 
age shield compartment need be re- 
moved and the strip of mica can usually 
be inserted by means of thin -nose 
pliers. The insulating strips should be 
cut so that they fit snugly between the 
parts .where the arcing occurs. Thick 
celluloid or mica is preferred and the 
latter can be salvaged from the heating 
elements of old toasters or electric irons. 

May, 1950 

ANTENNA EQUIPMENT RC -173 
Antenna Equipment 1W -173 is an ultra- high -frequency 

and low frequency antenna system which provides either 
directional or non -directional ultra- high -frequency anten- 
nas for use with several radio receivers simultaneously. It 
consists of an Insulated 30 foot, 3 section tubular steel 
mast and three tiers of dipole assemblies, two in each tier 
at right angles to each other. Each dipole assembly covers 
a specific frequency band within the range of 27 -145 mega- 
cycles. The mast is used as an antenna for low frequen- 
cies. When erected, the mast will withstand high wind 
velocities and adverse weather conditions. 

Complete system consists of 30 foot 21/2" OD Mast, in 
three sections, no taper. Elements : Steel, 10 each, Tier 
#1: 23 "; Tier #2 : 41 "; Tier #3: 71 ", w /assemblies. 

Coaxial Cable RG -2213 95 ohm ; 6 of 50 ft. and 2 of 40 ft. 
lengths ; RG -11U 75 ohm; 1 of 21 ft. length wlfittings and 
terminal box. Also Guys, Gin Pole, Stakes, 
etc. as illustrated. Shipping Weight : 400 $495o 
lbs. Price, only 

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. $14.95 Price: New and Boxed 
TRANSFORMER for BC- 645 -A -110 Volt 60 cycle in- 

put; output 400 Volt 150 MA. after filter. 12, 0, 
and 6 V. AC. 4 amps and 5 V. 8 amps, 
No. NH -645 56.95 

CHOKE -15 Hy. 150 MA. Order No. NH -646 2.95 
PE -101 DYNAMOTOR -13/26 V. input 2.95 

CONDENSER ASSEMBLIES: 
5 Gang with vernier tuning, 25 MMFD to 450 MMFD 
each section. Size: 734 "x334 "x334 ". Price 52.95 
3 Gang Condenser, 25 MMFD to 450 MMFD each sec- 
tion. Size: 6 "x31/4 "x3 ". Price S 1.95 

BC -223 TRANSMITTER and SPARE PARTS 
30 Watt Transmitter with crystal or MO control on 
four pre- selected channels, 2000 to 5250 KC., by use 
of three plug -in coils. Five Tubes: two 801 & three 
46. 
KC. and able,7less mtg. 

2000 to @elAa95 

SPARE TUBE KIT -Contains 5 spare tubes in metal 
box. Price $4.95 
TUNING UNITS: TU -18 3 to 4.5 MC. TU -25 4.5 to 
5.2 MC. Either NEW: $3.50 Ea. 
PE -125 VIBRATOR POWER SUPPLY f /BC -223 Trans- 
mitter. 12/24 Volt input, output 500 Volt 150 MA. 
Price NEW: $9.95 
SPARE VIBRATOR & TUBE KIT- Contains 2 spare 
tubes, 2 spare vibrators and fuses in metal box. 
Price $4.95 
CABLE only -Transmitter to Power Supply... $ I .75 

GUN SIGHTS 
Illuminated Sight Mark 8 -Mod. 3. Contains the fol- 
lowing lenses: 214" Concave -Convex FL 434 ": 31/4" 
Double Concave FL 5 "; 3%4" Double Convex FL 3 "; 
39Áe" Plain and Convex FL 8%" Coated; also 19k" 
Plain Rd., 5" x 3%" x W' Oblong Plain Optical - all 
mounted in a 4%" Barrel with light socket 

$6,95 level indicator and pistol sight holder. Price: 

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 f /I -81 : $ I .00 

WHIP ANTENNA EQUIPMENT 
MAST BASES -INSULATED: 

MP- 132 -1" heavy coil spring, 2" insulator, 
overall length: 111/2 ". Wt.: 2%4, lbs. Price $2.95 
MP -22- Spring action direction of bracket, 4 "x 
6" mounting. Price: 2.95 

MAST SECTIONS FOR ABOVE BASES: 
Tubular steel, copper coated, painted, 3 foot sections, 
screw -in type. 1515 -53 can be used to make any 
length, with MS- 52- 51 -50 -49 for taper. Price- --any 
section 50c Ea. 
MS -54 -55 Larger sections than MS -53 75c Ea. 
BAG BG -56 1/carrying 5 mast sections 50 G 

BLOWERS: 
110 VOLT 60 CYCLE (Pictured), 
4" intake, 2" outlet. Approx. 100 
Cu. Ft. Dis. Motor size: 3"x3 ". 
1750 RPM. Quiet running. Prices: 
NEW: $6.95- Motor only $3.95 
24 VOLT DC or 36 VOLT AC -6" 
intake, 3" outlet. Approx. 200 Cu. 
Ft. Dis. Also has adapter for Dual 
outlet. Unused. Price....55.95 

MARK II TRANSMITTER & RECEIVER 
Ideal for mobile or stationary use. 15 Tube Set trans- 
mits and receives 2 to 8 MC. Phone, CW and MCW 
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 
instructions -ready to operate. Set size: 27 "x10 "x13%4 ". 
Prices: NEW $59.50. USED (TESTED): $39.50 

WHILE THEY LAST!!! 
COMMAND TRANSMITTERS AND RECEIVERS 

SOLD "AS IS" (Used) LESS TUBES: 
BC-454-455 $3.50 
BC-457-458 3.75 
BC- 453 -459 -696 

NOW . . . A TELEVISION TOWER 
YOU EASILY CAN AFFORD! 

All steel, welded construction, made of 00" Thinwall 
conduit, W' Rod Braces, and 1" Steel Bands. Made 
in 10 ft. triangular shaped sections, tapered, 18" at 
base to 334" at top. Hinged mounting plates and 2" 
mounting hole for Mast, with Guy Rings. 30 foot 
Tower is self -supporting when mounted on ground. 
Weight: 75- lbs. Towers dipped in aluminum paint for 
weatherproof protection and long life. 
PRICE: 30 Foot TOWER. delivered 

$a377v 
any- 

where in USA 
@ 

?8a/USA -Yr 

Additional 10 Foot Sections -delivered. Ea 5 I I .70 
GUY WIRE: 01,," 7x7 Strand Aircraft Type, only 2c 
per Ft. WIRE CABLE CLAMPS: 1 O C Each. TURN- 
BUCKLES: 51fß" @ 25c Each; 91/2" @ 70c Each. 

GEARED MOTOR 
Ideal reversible motor for rotating an- 
tennas, displays, etc. Weight: 4 lbs. 
Overall size: 7" long, less shaft. Gear 
Box size: 3,4" x 31/4 ". Motor size: 
4" x 234 ". Shaft size: l4" x 134" 
threaded. Operates from 24 volt DC. 
2.9 A., 9 RPM or 36 volt AC at 75 lbs. 
per inch torque. Price 55.95 
TRANSFORMER -110 Volt 60 cycle 
primary, secondary 36 Volt AC. 2.5 
A. Price: $2.95. RHEOSTAT to 
control speed 120 ohm. 50 Watt 97c 

NEW TRANSFORMERS 
And CHOKES 

ALL FOLLOWING TRANSFORMERS -CASED 
115 Y.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 S amps and 5.0 V.A.C. winding at 4 sync.. 
NH -106 

. $8.75 
OUTPUT: 600 -0 -600 V.A.C. at 250 MA. 12 V A.C. at 
9 amps; 12 V.A.C. at 3 amps and 5 V.A.C. at 3 amps. 
DNH 

-10esign8 

ed for Army surplus transmitters. 
$ 7, 7 5 

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 Arm.v 
Surplus Receivers. N11-109 $3.50 
TSEC.: RANSFORMERS -110 V. 60 

SEC.: 
CYCLE PRIMARIES: 

12 V. 1 amp. S I .50 24 V. 2 amps., .52.25 
24 V. 1 amp. . .. 1.95 24 V. 5 amp ..,. 1.50 
ae V. 2.5 amps.. 2.95 24 V. 404 amps 3.95 
Sec. 14 -14 or 28 V. 7% or 15 amps 4.95 

CHOKES -CASED: 
NH -115 -8 Henries at 500 MA. Otter choke. 5.000 volt 
Insulation $ 10.95 
NH- 116 -5 -20 Henry 500 MA, swinging choke, 5,000 
volt insulation $ 1 0,95 
NH -117 -8 Henries at 700 MA. filter choke, 55011 wit 
insulation $ 1 6.50 
NH- 118 -5 -20 Henries at 700 MA. swinging choke. 
7,500 volt insulation 5 I 6.50 
NH- 121 -13 Henries at 250 MA. filter choke. 1,500 
volt insulation $4.95 
NH- 412 -4 -12 Henries 81 ohm. Gov't conservative test 
voltage 2500 V. 300 MA $4.95 
GENERATOR 5400 oRPMOwithpÿ's' V-1," shaft and 
4 mtg. holes on each end for right or left. Motor size: 

7%"x4%". $ 1 2.95 Price 
PI GENERATOR 24 Volt 200 Amp. NEW $30.00 

PERMANENT MAGNET FIELD DYNAMOTORS: 
12/24 V. DC 275 V. 110 Ma. USA /0516 3.95 
12/24 V. DC 500 V. 50 MA. USA /0515 2.95 
PM FIELD DYNAMOTOR POWER SUPPLY -Com- 
pletely filtered. Has two PM Dynamotors as listed di- 
rectly above $5.00 

Available -All Parts and Accessories for Mark II Sets! I Write -Tell Us Your Dynamotor or Inverter Needs! 
Address DEPT. RN Minimum Order $2.00 P ices F.O.B., Lima 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES 13 LIMA, 
MAIN ST. 
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1000 OF TV 

TWIN LEAD 
WITH EVERY PURCHASE 

OF 12 TV ANTENNAS 

AT ONLY $5.55 EACH I 

Record- Low -Price 

YOV spv 
$14.30 

FREE! A giant 1000 ft. reel of 
.045 web heavy -duty 300 -ohm 
twin lead with every lot of 12 of 
our famous -make double- folded 
dipole (with reflectors) duo- orient- 
ing TV antennas! 

580.90 worth of material for only $66.60! Twin 
lead alone - $9.50 per 1000 ft. reel. Antenna 
alone - $5.95 each. Our price In lots of 12 an- 
tennas - $5.55 each. ANt) 1000 ft. reel of twin 
lead FREE! Antenna is top quality snap -out 
pre -assembled type! Order NOW. No limit as 
long as supply lasts! 

SPECIAL! Antenna Kit worth over $10, yours 
for only $8.50. Includes: $5.95 outdoor antenna. 
4 stand -off insulators, $1.95 double-strap chimney 
mount. 75c lightning arrester, and 75 ft. of twin 
lead worth $1.15. ONLY $8.50 

SAVE $10 On This 400 VDC @ 

200 Mils Power Supply Kit! 

YOURS 
for only 

Designed for rcvrs; xmtrs, testers, oscillators, 
preselectors, monitors, amplifiers and other 
applications requiring a well filtered supply. 
Kit includes: power transformer, choke, two 
10 mfd at 600 V oil -filled condensers, 5T4 
rectifier tube, octal socket, 7x11x2" alumi. 
num chassis, and line cord! Gives a well. 
filtered supply of 400 VDC at 100 mils with 
less than 1% ripple. Has secondary voltages 
of 6.3 V at 4.2 amps; 5 V at 3 amps. 

RC() 

DUAL AC 

SALE! 
NOW ONLY 

$14.85 POSTPAID 
Brand newl FAR below regular pries! Ideal for 
darkrooms. cooling amtr tabes, draft boosting. 
humidifiers. dryers. ventilation. suction. shipboard. 
etc. Continuous duty. brushleas, 115 V 60 cy. 
Operates at 2400 rpm. 200 clm free vol. air delivery. 
62 watts Input. Over-all 10 ii" by 5ií" DY 6A" 

OCRYSTAL 
MIKE $2.85 

Record- Low -Price 
Lowest price EVER. Exclusive 
special purchase of a famous - 
maker's S6.50 -value crystal 
mike (crystal element alone Is 
exact replacement for his 010 
units)! Excellent response 100- 
6000 cycles. Ideal for public ad- 
dress. entertainers. hams. re- 
cording. etc. Streamlined metal 
case. 61§ ft. sable. Sensitive! 
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DEMAND 
INDICATOR 

ONLY $2.49 
Made by Stewart-Warner. No 
748A -RD. worth 5 -10 times our 
POSTPAID sale price! 20 amo 
range. thermally operated. 2- 
wire, for 600 volts or lean. Ay- rately. checks transformer 
loading. load distribution. etc 
Metal ease VA t 524 s 2% 

FREE CATALOG 

GET THE WHOLE STORY IN 

THIS FREE CATALOG 
Radio Shack bargain mail -order cata- 

log is best in the U.S.A. Profusely 

illustrated! An encyclopedia of radio- 

electronic equipment, tools, books, 

sound systems, plus war surplus and 

special buys! Rush request today. 

-- Ask for free catalog SD -RM 

"fite RADIO 
SHOCK 

167 WASHINGTON 
ST., BOSTON, MASS. 

NEW TV PRODUCTS 

on the Na .ket 
19 -INCH CONSOLE 

Among the television receivers un- 
veiled by Motorola, Inc. recently is the 

Model 12K2 console which retails in 
the moderate price class. 

Featuring a furniture -styled cabinet 
and simplified controls, this 22" wide, 
36" high, and 18%" deep set is avail- 
able in either mahogany or limed oak 
finishes. 

The receiver has the new "flywheel" 
a.f.c. circuit which keeps the picture 
clear and steady despite noise and 
changes in signal strength, according 
to the manufacturer. A built -in an- 
tenna and target tuning are also fea- 
tures of this receiver. 

The sets are being manufactured at 
the Company's plant at 4545 Augusta 
Boulevard in Chicago, and further in- 
formation may be obtained from this 
address. 

SIGNAL GENERATOR 
A miniature TV -FM signal genera- 

tor for the service technician has been 
put on the market by Oak Ridge Prod- 
ucts, 239 East 127th Street, New York 
35, N. Y. 

The new model "103" is said to pin- 
point any signal failure from antenna 
to cathode -ray tube or speaker in less 
than two minutes. Incorporating three 

separate tuning bands and modulation 
output and attenuator for TV and FM, 
the unit generates a signal to perform 
as a complete r.f., oscillator, and mixer 
tester, video i.f. tester, audio i.f. tester, 

and as a checker for the video and 
audio second detector, the video and 
audio amplifiers, sound traps, adjacent 
picture traps, and as a marker genera- 
tor, antenna orientation and sensitivi- 
ty tester. 

TV ACCESSORIES 
The LaPointe Plascomold Corpora- 

tion of Unionville, Conn., has added 
two new items to its line of television 
accessories. 

Production is under way on a light- 
ning arrester for use with the four - 
wire control cable employed with an- 
tenna rotators. Designated the Model 
RW 204 arrester, the new unit is de- 
signed to serve dual purposes in that 
it may also be used for standard 300 
ohm ribbon transmission line. It is 
supplied in a low -loss polystyrene case 
which will not absorb moisture nor 
deteriorate from weather. Pin point 
contacts eliminate the need for wire 
stripping. 

The second item recently introduced 
is a three -way antenna switch for 
multiple antenna installations. The 
new unit allows the use of a separate 
transmission line for each antenna in 

such installations and provides maxi- 
mum performance from each antenna. 
By a simple turning of the knob the 
viewer can change over instantly from 
one antenna to another. The switch is 
also suitable for television dealers 
when demonstrating more than one 
receiver from a single antenna. 

MATCHING TRANSFORMER 
To prevent mismatch between a 

folded dipole antenna and the coaxial 
lead and to prevent loss of signal, 
American Phenolic Corporation of Chi- 
cago 50, Illinois, has recently devel- 
oped a new matching transformer. 

The new unit employs Amphenol 
four -conductor twin -lead specially con- 
nected to provide a transformation in 
impedance from 300 ohms down to 75 
ohms. It is particularly useful in 
matching 300 ohm transmission line to 
72 ohm or 75 ohm input television re- 
ceivers or providing an efficient match 
between any 300 ohm antenna and a 
coaxial 75 ohm line such as might be 
used in an area of high noise level. 

The terminals on the transformer 
are spade type lugs at each end of the 
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You' Have A he Answers 
EVERY MONTH, RADIO & TELEVISION NEWS' alert, authoritative 
knowledge of today's trends assures you of being fully prepared for 
tomorrow's big developments. Its a profitable habit to read every issue. 

HERE ARE A FEW FEATURES FOR JUNE: 

Projection 
1V 

Custom'gu. l 
is Still Profitable 

A Portable 40 Meter 

C W. Station 

. Linearity Tests 

with an Oscilloscope 

. Mobile Antenna for 
75 Meters 

. Many Others 

ENJOY ALL THE ADVANTAGES OF EXPERT 

RADIO & TELEVISION NEWS GUIDANCE . 

THE CONVENIENCE AND CERTAINTY YOU 

WON'T MISS A SINGLE VITAL ISSUE 

USE MONEY -SAVING ORDER CARD FACING THIS PAGE 

ZIFF -DAVIS PUBLISHING COMPANY 185 N. WABASH AVENUE, CHICAGO 1, ILLINOIS 

PUBLISHERS ALSO OF RADIO- ELECTRONIC ENGINEERING EDITION OF RADIO & TELEVISION NEWS POPULAR PHOTOGRAPHY FLYING MODERN BRIDE 
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Here's Your 
Complete Kit - 

PEERLESS 
High - Efficiency 

Triode Amplifier 
This great amplifier, featuring high ef- 
ficiency triode design and described in 
an article by Mr. Melvin C. Sprinkle in 
the current issue of Radio & Television 
News is supplied in complete kit form by 
Sun Radio & Electronics Co.,Inc.- -since 
1922 one of America's favorite parts 
supply houses, reknown for its friendly, 
square -dealing service. 
PEERLESS KIT: contains 4 

Peerless transformers, 
chassis, bottom plates, RC 
mounting board, all instruc- 
tions and diagrams $46.80 

SUN ACCESSORY COMPO- 
NENT KIT: contains all add- 
itional parts needed -- sock- 
ets, switches, wire, plastic 
case capacitors, tubes, 
knobs, connectors, everything. $28.50 

TOTAL COST, both kits complete $75.30 
(Either kit sold separately) 

FAST MAIL ORDER SERVICE TO ANY 
PART OF THE UNITED STATES. Send 
full amount to speed handling, 25% re- 
quired with COD's. 
We are exclusive distributors in the New 
York area for Peerless transformers -- 
not only for this kit but for the complete 
line of high -fidelity audio, power and 
other types of transformers and chokes. 
Write us for the Peerless catalog. 

FEATURES 

Response: 20- 20,000 cps + 0.5db. 
15W output at 4% Intermodulation 
Distortion. 7db of feedback around 
5 stages & output transformer. Cath - 
odyne phase inverter. Cathode fol- 
lower driver. Fixed bias. 8 tubes: 
2 - 6J7, i - 6J5, 2 - 6SN7, 2 - 6A5G, 
1 - 5V4G. Equalized for GE, Pick- 
ering pickups. Terminal strip for 
easy construction, servicing. Peer- 
less transformers. 

& ELECTRON ICS CO. INC. 
124 DUANE ST. NEW YORK 7, N.Y. 

2 Blocks North of Chambers St. 

BARCLAY 7-1840 

TOP THIS 1 11 
BUY DIRECT FROM FACTORY 
AND SAVE. WELL KNOWN BRANDS 
OF CATHODE RAY TUBES WITH 

ONE YEAR GUARANTEE. 

10BP4... $21.00 
12LP4 22.95 

* 16DP4 ... 37.00 
16RP4 gu1l. "- 37.00 

* 19CP4... 67.00 

*Black Velour Available 
* NEW IMPROVED deluxe R.C.A. licensed 630 

chassis not a kit but completely wired. 
This chassis has the following features. 
*Extended leads for 16' or 19' operation 
with *Wide angle yoke for latest picture 
tubes. * Full tube complement. *A.G.C. 
*Standard Coi' Tuner. *Voltage Doubler. 

PRICED AT ONLY $147.50 PLUS 

$1.79 FEDERAL EXCISE TAX, less C.R.Y. 

COMPONENTS for Conversion From 10° to 16" or 
19" * 70° Wide Angle Yoke $4.25 * 13.5kv 
Flyback Trans. Using Single IB3 Rectifier Tube 
$3.75. 

PROJECTION T.V. COMPONENTS 
30 KV -RF Power Supply $99.50 
F1.9 Bausch & Lomb Lens 59.50 
Projection Metal Cabinets for 630 Chassis Finish in Grey 
Wrinkle -Ideal for Commercial Installations for Pictures 
up to 7x9 Ft . Rear Projection Screen 2x3 -3x4- 
4 1/2x6-6x8 @ $3.00 per sq. ft. Chassis Supplied for 
Custom Built Remote Installations for Projection, etc. 
Prices on Request. 

Terms 25% Deposit With Order Balance COD 
FOB Newark, N. J. 

CASCADE TELEVISION CO. 
179 -181 SOUTH STREET, NEWARK 5, N. J. 

14B 

Need information on 

TELEVISION? 
you can find what you want in the 

ELECTRONIC ENGINEERING 

MASTER INDEX with 
over 1100 
references on 

over 1400 
references on 

over 3000 
éeferences on 

over 1350 
references on 

Television! 

Servicing ! 

Communications! 

Microwaves ! 
... just a part of the 12,500 entries on 
electronics and allied engineering in the 
1949 edition. 
The series to date -from 1925 to the 
present time -total over 50,000 entries' 

A "finger -tip" bibliography of world -wide 
periodicals, journals, proceedings, govern- 
ment reports, technical house organs, texts 
and U. S. patents. 

Editions to date: 1925 -1945. 1935 -1945. 
1946. 1947-1943. 1949. 

Write today for full descriptive literature 

Electronics Research Publishing Co., Inc. 

Dept. RN -5, 480 Canal St., New York 13, N. Y. 

transformer section which should be 
operated fully open or in a very loose 
coil. Tight coiling is unnecessary, ac- 
cording to the company. 

HIGH- VOLTAGE PROBES 
Two new high- voltage probes, de- 

signed for use with popular low - 
current voltmeters to provide safe, 
convenient and accurate means for 
measuring high voltages in high -im- 

pedance circuits such as those found in 
television receivers and broadcast 
transmitters, have been announced by 
the Tube Department of Radio Corpo- 
ration of America. 

The two probes, Types WG -289 and 
WG -290, are identical except for their 
connectors. The WG -289 is designed 
for use with electronic voltmeters and 
is equipped with a microphone -type 
connector. The WG -290, for use with 
non -electronic voltmeters, has phone - 
type connectors. To adapt the probes 
to various popularly -used makes of 
voltmeters, five types of multiplier re- 
sistors are available separately. 

The probes are being handled by 
RCA test equipment distributors. 

BOOSTER KIT 
Tech -Master Products Company, 443- 

445 Broadway, New York 13, New 
York, is marketing a television booster 
kit, the Model 3375. 

The unit, which is easily assembled, 
features fixed grid and variable plate 
tuning, separate coils for low and high 
channels, a tunable high channel input 
coil, pre -stamped chassis for ease in 
mounting parts, wood cabinet, simpli- 
fied step -by -step wiring instructions, 
and adaptability for either 300 or 72 
ohm lines. 

The booster kit comes complete with 
the 6AK5 and pre -aligned coils. A data 
sheet on the kit is available. 

ATTIC BEAM 
Telrex, Inc. of Neptune Highway, 

Asbury, Park, N. J., has just intro- 
duced a new television receiving an- 
tenna expressly designed for indoor in- 
stallation. Known as the Attic "V" 
Beam, the new unit may be easily and 
quickly installed. It requires no masts, 
towers, or guy wires and is free from 
all hazards. 

The entire assembly folds into a 
compact package for easy handling 
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and placement and then opens up com- 
pletely assembled into a full two -bay 
Conical "V" Beam array, complete 
with transmission line. The array is 

extremely light and entirely self -sup- 
porting. It may be suspended or rested 
on flooring, beams, or rafters. 

DISTRIBUTION UNIT 
Lynmar Engineers of 1721 Delancey 

Street, Philadelphia 3, has developed 
a new distribution system for multiple 
television receiver operation from a 
single antenna. 

Designed for apartment houses, 
showrooms, and service shops, the new 
unit covers both high and low bands 
without switching. Feedback from one 
television receiver to another through 
the equipment is said to be negligible. 

The standard unit for feeding six 
television receivers is composed of 
three coupling units, each of which 
feeds two television sets, a power sup- 
ply, and a mounting cabinet. 

More than six receivers may be op- 
erated from the same antenna by con- 
necting additional assemblies in series. 
The equipment has been standardized 
for 52 ohm antenna input coaxial 
transmission line. An impedance 
matching transformer is available for 
use with installations where a 300 ohm 
input line is used. 

A flyer on the #PD -16 is available 
on request. 

TV -FM AMPLIFIER 
Sonic Industries, Inc. of 221 West 

17th Street, New York is producing a 
new "Super Sonic" TV -FM amplifier, 
the Model IT4. 

Designed to provide high gain pre- 
selection for any television or fre- 

quency modulation receiver with ade- 
quate bandwidth to pass all desired 
modulating elements and provide ade- 
quate selectivity to reject unwanted 
off -carrier signals and noise, the new 
unit has one continuous tuning control 
and one off -on switch, without any ver- 
niers or Hi -Lo switching. 
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MICROPHONES 

Pressure 
Velocity 
Cardioid 
Varacoustic 
Hand Sets 
Sound Power 
Telephones 
Stands, Plugs, 
Cables and 
Connectors 

AMPLIFIERS 

Pre -Amplifiers 
Line Amplifiers 
Voltage Amplifiers 
Power Amplifiers 
Remote Amplifiers 

SPEAKERS 

Cone Type 
Horns and Drivers 
High -Fidelity Speakers 
Speaker Accessories 

SPEAKER 
HOUSINGS 

Baffles, All Types 
Console Cabinets 

INTERCOM SYSTEMS PORTABLE 
SOUND SYSTEMS 

All Master Systems 
Master- Remote 
Systems 
Combination Systems 

CUSTOM -BUILT 
EQUIPMENT 

PROGRAM 
CONTROL UNITS 

Consoles 
Desks 
Turrets 
Cabinets 

Single Channel 
Dual Channel 
Custom -Built 

TAgvi skoe commtct? 
It's easy to get the right equipment from RCA's 

full line of matched sound products 

Buy your sound products the easy 
way. The wide variety of RCA Sound 
Products simplifies your problem of 
finding the right equipment for your 
sound jobs. 

Every item in RCA's extensive 
sound line is electronically engi- 
neered with its own special charac- 
teristics to give top performance, 
dependable long -life service with 
quality appearance. Not only is the 

RCA Sound Products line built right, 
it is also priced right to enable you 
to build a steady volume of profitable 
business. 

No other manufacturer offers so 
extensive a line of "matched" sound 
products from the smallest "bally- 
hoo" system to the largest systems 
for industrial, educational, institu- 
tional, church, hotel, hospital or 
commercial users. 

See your RCA Sound Products Distributor for 
catalog and new sound sales manual 

SOUND PRODUCTS 
RADIO CORPORATION of AMERICA 
ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. M.J. 

In Canda,RCA VICTOR Company limited, 'Montreal 

I LOW COST DC SOURCE 

° ELECTRO "BJ" JUNIOR 

SUPPLIES 1 to 12.5 AMPS. 6 VOLTS CONTINUOUS DUTY 

3 to 9 Volts of Other Ratings 

Patent Pending 

New Model "BP' Junior filtered power supply 
utilizes same exclusive application of selenium 
rectifiers used in the famous Model "B ". This 
application, using conduction cooling, doubles 
the rectifier power rating, dissipates over 3 times 
the heat and provides lower cost per ampere 

Pioneer Manufacturers 

Operate, Test from AC Lines 
Auto-Radios Relays Telephone Circuits 
Instruments Other Low Voltage Devices 
output over other types. Supplies ample power, 
with a peak instantaneous current rating of 25 
amperes (from standard 50/60 cycle 115 volt 
source). Heavy duty components withstand high 
over -loads. AC ripple less than 0.4 volts at 6 
volts DC 8 amperes. 

of Battery Eliminators 

ELECTRO PRODUCTS LABORATORIES, INC., 4509 N. Ravenswood Ave., Chicago 40, III. 
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"TELEVISION TUBE 
LOCATION GUIDE" 

Gives Tube 
position and 

function in 
hundreds of 

important TV 
receiver 

models, made 
by 56 manu- 

facturers. 

FIND THE TROUBLE AND REPLACE TUBES 
WITHOUT REMOVING CHASSIS 

Nothing like it! The only book that shows 
the position and function of tubes in hundreds 
of TV receivers. Often an operational check 
in the customer's home ... looking at the 
picture tube and listening to the sound .. . 
can give you a clue to the trouble. Many 
times only a tube failure is responsible. TGL -1 
makes trouble diagnosis and tube replacement 
quick and simple, in most cases without re- 
moving the chassis! Each model has its own 
clear, accurate diagram. Book fully indexed 
for quick reference. Over 200 pages, handy 
pocket size, 5% x 8 2" Get two copies . 
one for outside calls and one for your bench. 
Pays for itself on the first job! 

150 
ORDER TGL -1 Only 

I 

"DIAL CORD 
STRINGING 

GUIDE" 

NEW! 
SECOND VOLUME 

Covers models from 
1947 to October 1949 

Over 45,000 servicemen bought the first vol- 
ume of this invaluable book! New second 
volume includes 511 different dial cord string- 
ing diagrams used in almost 1000 receivers 
produced from 1947 to October, 1949 (all new 
data continuing from where the first volume 
left off). There's only one right way to string 
a dial cord ... and here's the only book that 
shows you how. Saves time -saves effort. 
Handy pocket size. Order copies for your tool 
kit and work bench today. 
ORDER DC -2 Only 

$100 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or write 
direct to HOWARD W. SAMS & CO., INC., 
2201 East 46th Street, Indianapolis 5, Ind 

My (check) (money order) for $ 
enclosed. Send the following books: 

TGL -1 "TV Tube Location Guide" $1.50 
DC -2 "Dial Cord Stringing Guide" $1.00 

Name 

Address 

City 

150 

Zone.... State 

-3 

Balanced input and output circuits 
provide for minimum noise pickup. 
Versatility in application has been 
provided by both 72 ohm and 300 ohm 
input and output matching imped- 
ances. An isolating power transformer 
is used to keep input and output cir- 
cuits above the power line circuit. 

ROOF BRACKET 
A low- priced roof bracket which 

may be adjusted to hold television an- 
tennas on the peak of a roof, on the 

slope, on the flat, or on the side, is 
currently being offered to the trade by 
TV Accessory Engineering Co., of 2105 
Lagrange St., Toledo 8, Ohio. 

The bracket comes prepared for use 
as a roof saddle but may be bent into 
any necessary shape to permit its use 
in other locations. 

RAYTHEON'S "ROVER" 
As one of the company's "Silver An- 

niversary" line of television receivers 
the Belmont Radio Division of Ray- 
theon Manufacturing Company has in- 
troduced "The Rover," a compact ta- 
ble model video set. 

Housed in a maroon tooled leather- 

ette cabinet, "The Rover" (Model M- 
1106) carries a 12%-inch, glare -free, 
black picture tube which provides a 
full 110 inches of viewing surface. The 
set uses a built -in antenna. 

The cabinet measures 19" wide, 18" 
high, and 19" deep. 

TV ISOTAP TRANSFORMER 
In an effort to promote safety and 

efficiency in the testing and servicing 
of television and radio receivers and 
other electronic and electrical equip- 
ment, the Tube Department of Radio 

$ o 50 13 TUBE 
FM -AM 

CUSTOM CHASSIS 

13 Tube, HI- Fidelity Chassis 
113/4" wide x 10" deep x 71/4" high 

Complete with tubes and magnavox 12" PM speaker. 
Every chassis brand new 1950 production. Used in 
consoles selling for $1,000 and more. SOLD TO YOU 
ON A 10 DAY MONEY BACK GUARANTEE. You be 
the judge of this fine chassis. Includes 2 -6V6 PP for 
power output, driven by a balanced Phase Inverter Cir- 
cuit si 

n 
g 2 -6AT6 Tubes. Includes Ratio Detector 

rcuit. Freq. Response 50- 10,000 CPS (3db down). 
AM Freq. 540.1700 KC. FM Freq. 88 MC -108. 105- 
125 Volts AC. Write for full specifications. ORDER 
YOURS TODAY. 

VM 3 -SPEED CHANGER 
SPECIAL-can be hoos. up to 

new 
no 

$255 
Input of above chassis. Brand new in 

al cartons. One tone arm with 
twist " ̂ idge d precious needles. 
WHILE THEY LAST. ea. 

3 -SPEED 
PHONO 

You couldn't buy the parts 
for this price. Incl. pickup 
with precious needle. 3- 
speed alliance motor. Built 

amplifier d 5" PM in 
peaker. Speaker. 

an 5" PM 

only $1895 
All Merchandise Brand New 
10 Day Money Back Guarantee 

Terms: 20% deposit. Balance C.O.D. 
Get on Our Mailing List. Dept. ON 

RADIO WAREHOUSE 
Wholesale Distributors 
373 Broadway, Brooklyn 11, N. Y. 

LEARN 

TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 

Úp p maky eI,cLl. 
Come to the Great Shops of COYNE in Chicago dur- 'ng our 51st Anniversary Year) Get quick, practical training in RADIO -TELEVISION or ELECTRIC- ITY. G I Approved. Finance plan for non -veterans. Mail Coupon Today for complete details. 
NOT "HOME- STUDY" COURSES! 
You learn on real, full -size equipment, not by mail. Finest staff of trained instructors to help you get 
ready quickly for a better job , a fine future. 
FREE BOOKS Clip coupon f or big illustrated 

Coyne book on either ELEC- TRICITY or RADIO- TELEVISION. Both books sent FREE if you wish. No obligation; no salesman 
will call. Act NOW I 

B. W. COOKE, Pres. 
COYNE Electrical& Radio-Television School. 
500 S. Paulina St., Chicago 12, III. Dept. 50 -85H 

Send FREE BOOK and full details on: 
D RADIO- TELEVISION D ELECTRICITY 
NAME 
ADDRESS 
CITY STATE 
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Corporation of America has announced 
the availability of the "Isotap," a 
unique test instrument. 

Combining in one compact unit an 
autotransformer and an isolation 

transformer, the new television "Iso- 
tap" is designed to speed up television 
receiver service, minimize shock haz- 
ards, cut down service returns, and 
prevent damage to costly shop test 
equipment. 

TV FILTER 
Norval H. Copple, of 3701 North 

Broad Street, Philadelphia 40, Pa., is 
handling the distribution of a new 
television filter which has been trade - 
named "Nutro -Lite." 

An optically correct filter, the new 
unit was developed by Kern -Moss Op- 

tical Co. According to the company, 
the filter rests the eyes while viewing 
and eliminates all chromatic distor- 
tion and reflections to give a clear, 
sharp, flickerless, and easy -on- the -eyes 
picture. The filter is said to work 
equally well on both the conventional 
and black tubes with no additional 
brightness being required. 

The "Nutro -Lite" filter is available 
in two types. A single clip -on lens 
which is placed against the outside 
of the safety glass and held there by 
inserting small metal clips between 
safety and frame and the type where- 
by the filter lens is incorporated into 
the laminated safety glass which re- 
places the plain safety glass supplied 
by the set manufacturers and is 
known as a custom -made installation. 

MATCHING TRANSFORMER 
An impedance matching transformer 

which can match a 70 -95 ohm coax line 
to a 300 ohm input has been developed 
by Lynmar Engineers of 1721 Delancey 
St., Philadelphia. 

The unit may be used to match a 300 
ohm antenna to a receiver made for 
70 -95 ohm coax. In receivers with both 
coax and 300 ohm twin -lead connec- 
tions, improvement in reception is pos- 
sible when the input is connected 
through this transformer. 

ZENITH TO TEST PHONEVISION IN 
HAVING received FCC authorization 

to conduct a series of Phonevision 
tests in the Chicago area, Zenith Radio 
Corporation is currently setting the 
stage for the 90 day test. 

A group of 300 families, representing 
a cross -section of the community and 
selected by the National Opinion Re- 
search Center of the University of Chi- 
cago, have been named and currently 
television receivers equipped with 
Phonevision and the necessary tele- 
phone facilities are being installed in 
these homes. 

As to the operation of this new type 
of television, the company explains 
that in this system the Phonevision- 
television transmitter codes, or scram- 
bles, the television picture. The re- 
ceiver, with the key signal provided 
over a telephone wire, decodes or un- 
scrambles it. A Phonevision receiver is 
a standard television receiver with a 
decoding unit built in or added to the 
original receiver. It will receive any of 
the desired "free" programs that are 
within range in addition to the subscrip- 
tion programs if it is set up to receive 
the key signal over the telephone wire. 

When a television broadcaster wishes 
to transmit a subscription program and 
prevent its unauthorized reception he 
merely throws a switch which connects 
a special unit into the circuits of his 
transmitter. From that moment on, 
the subscription program is broadcast 
with certain variations which produce 
a jumpy, uncertain image shifting back 
and forth across the television screen at 
a rapid but entirely random rate. In 
this form the picture has no entertain- 
ment value and cannot be watched for 
more than a few seconds without eye- 
strain. 

To make the program available to 
those set owners who wish to pay for it, 
May, 1950 

CHICAGO 
the transmitter generates a key or de- 
coding signal which passes over the 
telephone wire to the telephone ex- 
change. From the exchange, this signal 
can be sent over the regular telephone 
wire that serves any home and delivered 
to the television receiver of any sub- 
scriber who has asked for the service. 
In the television set the key signal 
actuates a decoder which automatically 
corrects the broadcast signal sent to the 
television set over the air. The random 
shifting of the image on the screen is 
stopped and the picture becomes clear. 

If commercial Phonevision is estab- 
lished it will operate as follows. The set 
owner consults his daily newspaper or 
program booklet to select the subscrip- 
tion program scheduled for that day. 
Next he contacts the Phonevision op- 
erator to request the key signal for the 
program of his choice. The operator 
then makes a record of his telephone 
number and makes the connections 
which will send the key signal over his 
line at program time. Shortly before 
the scheduled hour the set owner tunes 
his receiver to the proper channel. 
When the subscription program begins, 
it is received in clear form. At the end 
of the month the set owner is billed for 
the fees for each picture he has ordered. 

According to Zenith, Phonevision will 
not interfere with the normal use of the 
telephone. A filter arrangement added 
to the telephone wire stops the TV sig- 
nals from getting into the telephone, 
prevents the key signal from reaching 
the telephone, and blocks telephone 
impulses for disturbing the television 
sets. In cases of party line telephone 
service, different frequencies will be 
used for transmitting the key signals to 
the two different subscribers on the 
party line. - 

SERVICEMEN! 
We'll Prove You'll Save 

Time & Earn More with 

PHOTOFACT!! 

We'll send you absolutely 

any PHOTOFACT Folder 
listed in the Photofact Cumulative Index 
NOW -learn for yourself -at our expense- 
how PHOTOFACT makes your service work 
quicker, easier, more profitable! Examine an 
actual PHOTOFACT Folder. Use it. You'll learn 
first -hand why this indispensable service data 
is used daily by over 35,000 successful service 
technicians. You'll discover quickly that no 
other service gives you PHOTOFACT'S out- 
standing advantages: completeness, accuracy, 
uniformity and ease -of -use at the lowest cost 
to you! PHOTOFACT alone is the only radio 
service data prepared from laboratory analy- 
sis of the actual equipment. Nothing in the 
field equals PHOTOFACT. Know the facts -get 
your FREE Folder now. Examine it -use it- 
compare it -learn why no modern service 
shop can afford to be without PHOTOFACT! 

NOTE: This FREE offer is limited to Service 
Technicians. Attach coupon below to your 
letterhead and mention the name of your 
jobber. If you have no letterhead, send cou- 
pon to your jobber. Experimenters and 
others may obtain the Photofact Folder by 

remitting amount shown below. 

HOWARD W. SAMS & CO., INC. 
2201 E. 46th St., Indianapolis 5, Ind. 

Send FREE Photofact Cumulative Index 

Send Full Easy -Pay Details 

I am a Service Technician: 
Send FREE Folder for set model 

I am an Experimenter: Enclosed $ 
Send Folder for set model 

iY- S1.00; Record Changer or Comm. Receiver -15c; AM /fM -50c 

Name 

Address 

City Zone.... State J 
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Look for the 
QUAM 

CNZEIT 
in better television receivers! 
The new QUAM FOCALIZER UNIT, utilizing Alnico permanent magnets instead 
of the more expensive and less stable wire wound construction, not only provides 
better, sharper focus of the television image, but is unaffected by operating tern - 
perature and voltage fluctuations. 

With a QUAM Focalizer Unit in the set it is unnecessary to refocus the image 
because the coil has heated, increasing resistance and weaken- 
ing the magnetic field. Since there is no wiring, voltage 
fluctuations have no effect on the operation of the QUAM 
Focalizer. 

Focusing is done upon installation of the set by a simple 
operation -it is then permanent! You will find the QUAM 
Focalizing Unit in the better Television Receivers. 

THE QUAM ION TRAP 
The improved and simplified construction of the QUAM ION 
TRAP, also utilizing permanent magnets, makes it preferred 
equipment for better television receivers. 

QUAM -N I C H O L S C O 
33rd Place and Cottage Grove 
CHICAGO, ILLINOIS 

Makers of QUAM Adjust -A -Cone SPEAKERS 

RADAR, COMMUNICATIONS 

AND 

SONAR TECHNICIANS 

W- A- N -T -E -D 
For Overseas Assignments 

Technical Qualifications: 
1. At least 3 years practical ex- 

perience in installation and 
maintenance. 

2. Navy veterans ETM 1 /c or higher. 

3. Army veterans TECH /SGT or 
higher. 

Personal Qualifications: 
1. Age, over 22 -must pass physi- 

cal examination. 
2. Ability to assume responsibility. 
3. Must stand thorough character 

investigation. 

4. Willing to go overseas for 1 

year. 

Base pay, Bonus, Living Allowance, Vacation 
add -up to $7,000.00 per year. Permanent 
connection with company possible. 

Apply by Writing to 

D -4, P.O. Box 3575, 
Philadelphia 22, Pa. 

Men qualified in RADAR, COMMUNICATIONS 
or SONAR give complete history. interview 
will be arranged for successful applicants. 
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RCA DETENT 
EXCHANGE 

We will exchange 
your defective RCA 
TV Tuner Switch 
Detent Assembly for Prepaid. No C.O.D. 
a factory rebuilt one. 

Unconditionally 
Guaranteed for 3 months 

*59c 

°You must mail 
us your defec- 
tive detent. 

¡[CH ICAI RADIO PARTS CO. 

557 McDonald Ave., Brooklyn 18, N. Y. 

EVERY 
RADIOMAN 

Can Use These 

SERVICE HINTS! 

Valuable Manual Yours -FREE! 

Every page of "How to Sim- 
plify R d i o Repairs" is 
packed with on- the -bench, 
practical ideas. Contains 
photos, e h art s, diagrams - 

plfluff -no vague theory. In 
ain every-day language it 

gives you priceless sugges- 
tions-new servicing ideas. 
You'll use and benefit from 
the experience of experts. 
Partial list of contents: How 
to Localize Trouble; How to 
Service Amplifiers; How to 
Test for Distortion; How to 
Test Audio Circuits; How to 
Test Speakers: How to Find 
Faults in Oscillators; How 
to Test Radio Parts -and it's 
all yours -FREE! No obli- 
gation. 

SEND COUPON OR PENNY 
POSTCARD FOR YOUR 
FREE COPY TODAY! 

IFEILER 
ENGINEERING CO,, Dept. 5H5 

3601 s. Federal St., Chicago 16, Illinois I 

Please RUSH my FREE copy of "How to Simplify I 
Radio Repairs." 
Name . I 

Address I 

City Zone. State. 

Extra Income 
(Continued from page 47) 

The recording turntable, cutter head, 
and playback table can be inexpen- 
sive "mail order" types; occasionally 
a bargain can be found in the "swap" 
sections of catalogs and trade maga- 
zines. More professional -type equip- 
ment can be added later as your re- 
cording business grows. 

Improving Receivers 
Have you ever serviced a receiver, 

completely aligned all stages, re- 
placed all defective parts, and still 
were not satisfied with its perform- 
ance or sensitivity? This is more com- 
mon in receivers several years old, 
particularly the a.c. -d.c. type. (In 
many cases this is a result of poor 
design and not much can be done.) 
Sometimes, however, a simple circuit 
change or part replacement will help. 
Here are a few things you can try: 
(1) If the set is worth the cost, replace 
the i.f. transformers with iron -core 
units. (2) The "Q" of the oscillator 
and r.f. coils may be low, too, due 
to absorption of moisture, high coil 
form loss, etc. Replace with improved 
types recommended by the manufac- 
turer. (3) Decrease the value of the 
a.v.c. return resistor. (Try paralleling 
a t/ megohm resistor from the r.f. end 
of the a.v.c. filter resistor to ground.) 
This reduces attack time and raises 
the gain. (Avoid this change if strong 
local stations tend to overload or dis- 
tort.) (4) Performance in some sets 
can be improved by raising plate and 
screen voltages. (Keep within tube 
ratings; be sure bias voltages are cor- 
rect.) (5) In some a.c. -d.c. sets, there 
is excessive interaction between the 
chassis and the unshielded loop an- 
tenna. Move the antenna farther away 
if possible or insert a thin sheet of 
copper between loop and chassis, and 
ground the sheet to chassis. (This in- 
creases the "Q" of the loop.) (6) On 
receivers having no trimmer on the 
detector section of the tuning con- 
denser, try adding one. (Use a surplus 
unit or a trimmer from a discarded 
i.f. transformer.) (7) In extreme cases, 
try leaving the tube shield off in the 
converter or one of the i.f. stages. This 
amounts to increased interstage cou- 
pling and controlled regeneration up 
to a certain point. If receiver oscil- 
lates, detune one of the i.f. stages 
slightly or discard the idea. (8) Some 
owners of well- designed receivers pre- 
fer hi -fi local reception to sharp DX 
tuning. Try "flat- topping" the i.f. 
stages to give a 10 kc. bandwidth; note 
the improvement in tone quality and 
reduction in noise. (A scope will be 
needed for symmetrical ± 5 kc. align- 
ment.) 

Battery Set Conversion 
Converting battery sets to a.c. op- 

eration is a relatively simple opera- 
tion. The simplest method is to in- 
stall a power supply or converter 
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whose "A" and "B" voltages corre- 
spond to those of the battery set. Com- 
mercially -built battery eliminators 
are available for less than it would 
cost to construct a similar supply in 
the shop. Straight battery- operated 
sets are relatively few in number and 
can usually be traded in on a new 
a.c. receiver more economically than 
converted to a.c. operation. 

Rectifier Applications 
Much has been published about se- 

lenium -cell replacement of rectifier 
tubes. Here are a few additional uses 
for selenium cells which may be help- 
ful around your shop: (1) As a.c. -d.c. 
radio power supplies, (2) battery 
chargers, (3) battery eliminators (au- 
tomobile radio testers or demonstra- 
tors), (4) coin -operated machines 
(quite a few service technicians work 
on these units), (5) electrical musical 
instruments (guitar amplifiers, etc.), 
(6) exciter lamps (theaters, home - 
movies), (7) farm radio converters, 
(8) field supply for speakers, small 
d.c. motors, etc., (9) filament supply 
(battery and portable radios, a.c. am- 
plifiers, etc., where a.c. hum compo- 
nent must be kept very low), (10) 
hearing aid battery chargers, (11) 
high- voltage power supplies for p.a., 
TV testing, condenser breakdown test- 
er, etc., (12) model trains and other 
electrically- operated toys, (13) mo- 
tion- picture projectors (carbon arc 
lamps, etc.), (14) polarized relays 
(battery chargers, current -limiting de- 
vices), (15) rectifier -type instruments 
(test equipment, a.c. meters), (16) re- 
lay operations, (17) scientific instru- 
ments (ore locators, Geiger counters, 
seismographs), (18) therapeutic equip- 
ment (heat lamps, machines), (19) 
Time clocks (in factories, business of- 
fices, plants), (20) Tone generator (in 
p.a. systems used by factories, schools, 
large offices, etc.), (21) vibrator -type 
supplies (rectifiers in auto sets, test- 
ers, etc.), (22) voltage regulators (a.c. 
and d.c. circuits), (23) spark quench- 
ers on motors, d.c. commutators, etc. 
(for eliminating arc -quenching resist- 
ors and condensers; also protecting 
and minimizing arcing across d.c. con- 
tactors. Acts as interference filter). 

Custom Building 
It is nice to think of the profit in 

one deluxe FM -TV custom -built in- 
stallation. It is also nice to remem- 
ber that contracts for such installa- 
tions are often the result of having 
done a good job on lesser installations, 
radios, and even appliances. 

Possibilities in your community are 
better right now for custom -built sys- 
tems than ever before. More new 
homes and apartments are being con- 
structed every day, and a large per- 
centage of these will definitely be 
prospects for some type of built -in or 
custom -built system. (Custom build- 
ing need not be overly expensive to 
the customer, nor does it necessarily 
apply to new equipment alone. The 
customer's old radio, record -changer, 
etc., may be used if he wishes. Here 
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SPECTACULAR SAVINGS 
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This List Supersedes 

Your Net 
Type Cost Each 

0Y4 .89 
OZ4M .59 
1A3 .49 
1A4P .39 
1A5GT .49 
1A6 .39 
1A7GT .69 
1B3/8016 .59 
1B4 .49 
1B5/25S .49 
1C5GT .59 
106 .39 
1C7G .49 
1D5GP .49 
1D7G .49 
108 .69 
1F4 .39 
1F5G .49 
1G4GT .69 
1G6G .59 
1H4G .69 
1H5GT .59 
1J6G .49 
1L4 .49 
1N5GT .59 
1P5GT .49 
1Q5GT .69 
1R5 .49 
164 .89 
1S5 .39 
1T4 .39 
1T5GT .69 
1U4 .39 
1U5 .39 
1V .49 
1X2 .79 
2A3 .99 
2A4 1.29 
2A5 .69 
2A6 .49 
2A7 .49 
287 .69 
2E22 .49 
2E24 1.89 

All Previous 
Prices. 

Your Net 
Type Cost Each 

2V3G .99 
2X2A .89 
2X2/879 .59 
3A4 .39 
3A5 .69 
387/1291 .39 
3D6/1299.39 
3Q4 .49 
3Q5GT .79 
3S4 .49 
3V4 .49 
5T4M .69 
5U4G .49 
5V4G .99 
5W4M .59 
5W4GT .39 
5X4G .59 
5Y3GT .39 
5Y4G .49 
5Z3 .69 
5Z4 .59 
6AB4 .49 
6AB5/6N5.89 
6AC5GT .59 
6AC7M .89 
6AG5 .39 
6AG7 1.29 
6A116 .59 
6AJ5 .99 
6AK5 .79 
6AK6 .69 
6AL5 .49 
6AN5 .99 
6AQ5 .39 
6AQ6 .49 
6AR5 .49 
6AS5 .59 
6AT6 .39 
6AQ6 .39 
6AV6 .49 
6A3 .99 
6A6 .99 
6A7 .69 
6A8GT .69 

10% 
Your Net 

Type Cost Each 

6B4G 1.19 
665 .99 
6B6G .69 
6B7 .99 
6B8G .49 
6BA6 .39 
6BA7 .49 
6BC5 .59 
6BE6 .39 
6BF6 .49 
6BH6 .39 
6BG6G .99 
6BJ6 .49 
6BQ6GT .69 
6C4 .39 
6C5GT .39 
6C6 .49 
6C8G .99 
6CB6 .49 
6D6 .49 
6D7 .49 
6D8G .49 
6E5 .79 
6F5GT .49 
6F6GT .49 
6F7 .79 
6F8G .79 
6G6G .49 
6G7 .59 
6H6GT .49 
6H6M .49 
6J5GT .39 
6J6 .49 
6J7GT .49 
6J8G .99 
6K5GT .49 
6K6GT .39 
6K7GT .49 
6K8GT .79 
6L5G .49 
6L6G .89 
6L6GA .89 
6L6M 1.19 
6L7G .49 

deposit on all 
Your Net 

Type Cost Each 

6N7GT .89 
6N7M .89 
6P5GT .49 
6Q7GT .59 
6R7G .49 
6R7GT .49 
6S7G .49 
6S8GT .49 
6SA7GT .39 
6SC7M .69 
6SD7GT .39 
6SF5GT .49 
6SF7M .69 
6SG7M .69 
6SH7GT .39 
6SJ7GT .49 
6SK7GT .39 
6SL7GT .49 
6SN7GT .49 
6SQ7GT .39 
6SR7M .49 
6SS7GT .49 
6SS7M .69 
6T7G .49 
678 .69 
6SU7GT .49 
6U5/6G5 .79 
6U7G .39 
6V6GT .39 
6W4GT .39 
6X4 .39 
6X5GT .39 
6Y6G .69 
6Z7 .49 
6ZY5 .49 
10Y .49 
12A6 .39 
12A7 .59 
12A8GT .39 
12AH7 .59 
12AT6 .39 
12AT7 .49 
12AÚ6 .39 
12AU7 .49 
12AX7 .49 
12BA6 .39 
12BA7 .49 
12BD6 .49 
12BE6 .39 
12BF6 .39 
12C8 .89 
12F5GT .49 
12J5GT .39 
12J7GT .49 
12K7GT .49 
12K8Y .49 
12Q7GT .39 
12SA7GT .49 
12SC7 .69 
12SF5GT .49 
12SF7GT .49 
12SG7M .69 
12SH7M .49 

C.O.D. orders. 
Your Net 

Type Cost Each 

12SJ7GT .49 
12SK7GT .49 
12SL7GT .49 
12SN7GT .49 
12SQ7GT .49 
12S8GT .49 
12SR7GT .39 
12Z3 .49 
19 .49 
19BG6G .99 
1978 .49 
2050 .99 
2051 .49 
22 .99 
24A .49 
25A7GT .79 
25BQ6 .69 
25L6GT .39 
25W4 .49 
25Z5 .49 
25Z6GT .39 
26 .39 
27 .39 
30 .39 
32L7GT .49 
32 .59 
33 .49 
34 .49 
35/51 .49 
3565 .39 
35C5 .39 
35L6GT .49 
35W4 .39 
35Z4GT .49 
35Z5GT .39 
36 .49 
37 .49 
38 .49 
39/44 .39 
41 .49 
42 .59 
43 .59 
45 .49 
45Z3 .69 
45Z5GT .59 
46 .49 
47 .69 
49 .59 
5065 .49 
50L6GT .49 
53 .39 
56 .39 
57 .39 
58 .49 
70L7GT .69 
71A .59 
75 .49 
76 .49 
77 .39 

All Greylock 
R. 

Write for our 

EFFECTIVE 

Your Net 
Type Cost Each 

78 .49 
80 .39 
81 .69 
82 .89 
83V .79 
84/6Z4 .89 
85 .49 
89 .49 
117L7/M7.99 
117P7GT .99 
117Z3 .39 
117Z6GT .59 
1LA4 .69 
1LA6 .79 
1LB4 .89 
1LC5 .69 
1LC6 .79 
1LD5 .65 
1LES .69 
1LG5 .69 
ILH4 .79 

1 LN5 .65 
3LF4 .79 
7A4(XXL) .65 
7A5 .65 
7A6 .59 
7A7 .59 
7A81 .65 
TAFT .59 
7AG7 .59 
7AH7 .89 
7B4 .59 
7B5 .65 
7B6 .65 
7B7 .65 
7B8 .79 
7C4 .65 
7C5 .49 
7C6 .65 
7C7 .65 
7E4 .65 
7E5 .65 
7E6 .59 
7E7 .59 
7F7 .79 
7F8 .89 
7G7 .79 
7117 .79 
7J7 .79 
7K7 .79 
7L7 .49 
7147 .79 
7Q7 .59 
7R7 .65 
7S7 .65 
7V7 .79 
7W7 .79 
7X7 /XXFM.65 
7Y4 .39 

Tubes carry the 
M.A. Guarantee 

new Bargain catalog 

APRIL 15, 1950 

Your Net 
Type Cost Each 

7Z4 .65 
12A .69 
12A5 .49 
14A4 .65 
14A7 .49 
14AF7 .79 
14B6 .49 
14C5 .59 
14C7 .79 
14E6 .65 
14F7 .69 
14F8 .79 
14H7 .79 
14J7 .79 
14Q7 .49 
14R7 .69 
14W7 .89 
35A5 .79 
35Y4 .59 
35Z3 .65 
50A5 .79 

5005 .49 
50Y6GT .59 
70A7 .99 

VR105 .99 
VR150 .69 
807 .89 
954 .39 
955 .39 
956 .39 
5516 4.95 
9001 .39 
9002 .39 
9003 .39 

ALL GLASS 
CATHODE 

RAY, TV 
TYPES. 
Standard 

RMA 
guarantee. 
1st quality. 
7JP4 $16.88 

10BP4 19.95 
12LP4 24.95 
15AP4 39.95 
16HP4 38.95 
16RP4 39.95 
(rect.) 
16AP4 39.95 
(Metal) 

SPECIAL OFFER ! 
$34.95 per Hundred 

IA4P 6AQ6 6X4 25L6GT 
1A6 6BA6 6X5GT 25Z6GT 
106 6BE6 12A8GT 30 
IF4 6BH6 12A6 35B5 
1S5 6C4 12AÚ6 39/44 
1T4 6C5GT 12BE6 53 
IÚ4 66661 12BF6 57 
lÚ5 6SK7GT 12J5GT 77 
3A4 6SQ7GT 125761 117Z3 
6AQ5 6Ú7G I2SR7GT 6SD7GT 
6AT6 6V6GT 

All tubes in this box may be purchased in lots of 100 

assorted, at $34.95 per hundred, net, F.O.B. N. Y. C. 

Take advantage of this MONEY SAVING OFFER, today! 
No additional discount allowed. 

CATHODE 
RAY 

TUBES 
3FP7 $1.95 
5FP7 1.95 
5NP1 1.95 

standard 

N -5 

TERMS: Net C.O.D. 
F.O.B., N.Y.C. 
Orders under $5, 
$1 handling charge. 

GREYLOCK ELECTRONICS SUPPLY CO. 
I'5 Liberty Street - New York 6, N. Y. 

TELEVISION KA;ZTS 
FACTORY. TO YOU - LOWEST PRICES' 

KIT 
p1 i t /IT J $49.50 less tubes 
O t $79.50 with tubes incl. CR tube 
Electromagnetic Kit for 10 ", 121/2", 16" 

Tubes $84.50 less tubes 
Above Chassis wired up -Ready to 

operate $104.50 less tubes 
10' Kit with Tubes including CR tube..$129.50 
121/2' ICit with Tubes including CR tube.. 337.50 
16" Kit with Tubes including CR tube.. 157.50 
Above Hits wired up ready to operate $20.00 addl. 

RCA -630 TYPE CHASSIS 
30 tube, keyed A.G.C., Volt. Doubler. Completely 
wired, aliened & ready to operate. For 16" or 
1o" CRT. s Only S159.50 with all tubes except CRT 

5 -DAY FREE TRIAL -MONEY BACK 
GUARANTEE 

Write for free catalogue 

GA_ TELEVISION 
LABORATORIES 

5507 13th AVE. BKLYN. 19, N. Y. 

off= TESCO'S 
PRICES 

1213 -Single Bay Conical $4.50 

1214 -Two-Bay Conical 9.88 

1215 -Swift -Rig Folded Hi and Lo 4.43 

1219 -Swift -Rig Folded Hi Straight Lo 4.07 

1221 -Hi- frequency Adapter 3.35 

1222 -Hi- frequency Conical 2.77 

1225 -Hi- frequency Stacked Array 6.70 

1226 -Four -Bay Conical Kit 21.00 

1302 -1306 -Five El. TV Yagi any Lo- Channel 11.25 

1307 -1313 -Five El. TV Yagi any Hi-Channel 4.95 

1814- Economy Chimney Mount 
1860- Chimney Mount 1.10 

1885 -Alum. 6' Wall Bracket 1 25 

1886 -Alum. 10' Wall Bracket 2.05 

Send for quantity prices and complete list 

TELEVISION SUPPLY CO. 

Box 213 Gracie Square Station 
New York, N. Y. 
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HS -33 Headsets. We got a beautiful lot of these 
600 -ohm (red plug) sets. Two piles: HS -33 so clean 
that we could, if we wished, wrap into cartons and 
call them new (and they prob- 9 $1.8 ably are) D 1pÚ,7 

HS -33 with discolored headbands 89C 
1D- 6A /APN -4 INDICATOR. Uses 5CP1. Loran Scope, 
convert to test scope, panadapter, etc. Contains ex- 
tremely accurate 100 KC xtal to time sweeps and 

hmarker pips at 2, 20, and 100 KC. Two parallel 
orizontal sweeps; time the differences between sign, 

between half power points on pass band curves, and 

lots óf other 
m 

scope es. Double -deck tube shelves, 

doer 
make start-stop 

circuit 
sweep circuit to start both example, 

and sweep, and one cycle of your input sig. will 
always be stationary. Containtransf 

tuber 
22 

mall loads of switches, condensers, 
parts. Used With schematic. Lowest $24.95 
prices ever offered. Exc. condition 
Fair used, may be short the xtal and $17.50 few tubes N 
R- 9A /APN -4. Companion reeve. and power supply to 

above. described bove. Easily converted to 80 cy. 
operation for use as a 160 meter, 4 than. recr. or 
as a high voltage power supply for oscilloscope. 
Used- With schematic and Conversion 95 $5. instructions. Less tubes VDU ,7J 

ATTENTION AIRLINE SHOPS! 
Antenna AT- 4 /ARN -1, replacement for radio altime- 
ter. 

time- 
ter. With undamaged porcelain ring and no $27G new rattle, n w or like new .95 
With damaged ring and/or rattling bead, can- 50c mbalize for housing and SO fitting J 
Transmitter AVT -15. Compact RCA 8 watt output, 
xtal- controlled voice 'ante with built -in 12v. vibra- 
pack, freq. range 2500 to 6700 KC. Has 0-1 amp. 
RF meter in face. Controlled at front panel. 2 xtal 
el ed els. 6L6 output. Only 15.4 lbs. $17.50 
BC -375 100 watt xmtr unit, 200 KC to 12.5 MC 
when used with appropriate tuning units. With sche- 
matic showing complete parts description for use with dynamotor PE -73 and also with AC power sup - 
Ply conversion instructions. Xmtr only, used, special 
Army warehouse clearance price, while 95 they last, only I .7J $12. 
Tuning Units for BC -375. Specify freq. coverage 
desired. Excellent condition. With sche- 

$1.95 matie showing parts description 7J 
BC -906 FREQUENCY METER. Laboratory precision instrument. Frequency range 150 -225 MC (upper TV channels), or modify for any other use. Use one as is and inodify a second to cover lower TV channels. Simple DC power, needs only 2 batteries (1.5 v and 45 v.). Precision vernier dial. Hand calibrated tun- ing charts. Diode -triode tube, 0 -500 DC micro-am- meter. Pickup from tuned resonant cavity is detected by diode. Negative DC i 

s 
applied to triode grid, and dips the plate current. Complete, with plug -in an- tenna, crackle aluminum carrying case. (121/z °x8a /a "a 61/2") with leather handle. Schematic in- 95 side. In original wood storage case D L J $12. 

HERE'S A HONEY! 
Range Calibrator 1 -233. Built -in 115 v., 60 cy. power supply. Xtal, 186.30 KC, generates accurate half -mile markers, also perfect sine wave at 186.30 
KC, also counted down sync pulse. With test cords. Schematic inside case With xtels and tubes: 2- 6SN7GT, 1 -6LOG, 1- 6V6GT, 1 -6SJ7, I- 5Y3GT. Externally dirty, clean as hound's tooth inside. Lots of experimental Uses, so don't pass this 95 up at only ,7 L .7J $12. 
PULSE ATTENUATOR. Voltage Divider TS- 89 /AP. Use your low range voltmeter or your scope to meas- ure or view AC or pulses up to 20,000 volts. Two ranges, 10:1 or 100:1. Accurate RC circuits pre- serve exact waveform, fiat from 150 cy. to 5 mc. In small, neat case with HV insulators and coax 
cables and plugs for connection to scope and 

DY.95 to V source being measured. A steal at only DY 7J , 
Remote Scope. Indicator ID -41 /APQ -13. Radar PP1, 
5 P7f 

i 
stepped cylindrical container with beautiful set nels con- trols: Vert. Cent., Hors cent., , Focus, Brightness, Scale Illumination. Plastic scale can be hand ro- tated against fixed compass calibration. 6ÁK5 tube and input circuit in back end. Ranges are 4, 10, 20, 50, nd 100 a tical miles. With cords attached to junction box at the other end. Excel- -1 lent condition 

PP -4 /APQ -2 Rectifier power supply. Consists of two thermionic rectifiers with separate filter circuits which supply independent voltages. Parts alone worth ten times lling price: 4 -5R4GY tubes worth $1.25 ea., 2 -1mfd, 1500 VDC or 1000 VAC condenses worth 2 -4 mfd. 1000 VDC or 660 VAC con - $1.50 ea., 400 -2600 cy. transformers; chokes, bleeder resistors, small parts. All mtd. in half -sire aircraft case in black wrinkle finish. 
95 Net wt. 37 lbs. .7J $5. 

EXPERIMENTER'S SPECIAL 
Here's a r ove. that 

u 
can do wonders with! Hig 

analyzer for testing nuality of audio 
the 90 cv ufilter) to input. Output thru 

(buzzer 
filter, divided by input, gives percentage of modula- tion distortion. Contains dual bridge instrument rec- tifiers. Also best AVC system yet devised, flat from 
5 to 100,000 uses 100 VDC RF power Supply for AVC bias, lift out intact to wire into your recr. RF is 108.3 to 110.3 as selected by 6 relays in local 

1 

cillator. 18th harmonic beats with RF to give 6.9 MC IF. Lots of IF amplification, excellent for FM Broadcast use. Set has 3 -717A tubes, use as direct replacernent for your 6SK7, with much re gain. Also 2-125E7, 1- 12SQ7, 1 -12A6, 1u 12AH7, 2- 125127. With schematic, and conversion $3,95 done to home FM r . Excellent condition. 
BC -347 -C Booster Amplifier, Specially useful a mike - input amplifier to boost modulation, xcellent as mike or phono preamplifier. Compact, only 5S/ "x4 "x 
hi -fi ouncerl transformers, 

power 
ne for mike toGp 

h two 
push-pull Push -null grids, one for pull output. With Schematic. Requires phonea2l power source. Original u s for 

only 
interphone amplifier. Good Used, a special 6/te 

-82 -A Autosyn angular position indicator. Naviga- tor's ADF indicator with otary reference compass scale. Use for beam -position indicator with our $3.79 loop, motor, and autosyn -xmtr. Special Army 
a warehouse clearance price, while they $2 .JS last. Used. only 97 

Desk Mike T -48. Desk telephone xm tr. Weighted bottom. Excellent ham shack mike. Long $195 m . rubber covered cord terminating in PL -68 plug D .7J 
Precision Resistor Special. Control Box, Angle Se- lector, C -230 /APQ -7. Cannibalize for: A nice black- wrinkle aluminum case 3 "x4 "x5 " a 9 -throw single 
knob; le 

rotary 
o SST 

selector switch with standard pointer 
and precision resistors. s. Some models have 21 Snatched gold -band 1/2 watt resistors, others have eleven 

79C 1 /e% resistors. Soecial at only 
WANTED! Your Spare Surplus Equipment and Tubes! Dyn 
list, stating condition mand Your ' rock bottom Send 

price. 

G. L. ELECTRONICS 
1260 S. Alvarado St. Los Angeles 6, Cal. All Prises F.O.R, L. A. Calif. Buyers add Sales Tax. SEND FOR OUR LATEST CATALOGUE! 
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again the demonstrator idea in Fig. 1 
will help the customer decide which 
course to choose.) There are many 
good FM -AM tuners, amplifiers, speak- 
ers, and record -changers on the mar- 
ket, and a combination of any of them 
will work well. 

Placement of each unit depends on 
the customer's wishes and the ar- 
rangement of the home. The tuner 
can be mounted in a bookcase, special 
cabinet, in a closet, or any convenient 
place, while the speaker can be con- 
cealed 'beneath a stairwell, behind 
false pictures, etc. A few typical in- 
stallations can be seen in Altec Lan- 
sing's special demonstration room (see 
Fig. 2). In (a), the tuner is built into 
a chairside cabinet. The record 
changer has been mounted in the front 
portion of the cabinet and pulls for- 
ward. In (b), a duplex speaker is in- 
stalled in a false corner built into one 
corner of the room. The speaker is 
located at an optimum level of about 
5 feet above the floor. (The false cor- 
ner provides a rear cavity in excess of 
10 cubic feet for proper loading of the 
low- frequency cone.) It can be con- 
structed in any room, and can be de- 
signed to hide vertical steam pipes, 
water pipes, wires, etc. (The tuner 
and record player can also be located 
in this false corner if desired.) In 
(c), the speaker is mounted in the 
wall behind the knick -knack shelf. The 
back of the shelf is a porous fabric 
(selected to match the wall) which 
totally conceals the speaker. Opti- 
mum tone quality will result if the 
back of the speaker can radiate into 
a large closet of several hundred cu- 
bic feet. The speaker in (d) is in- 
stalled in a bass -reflex cabinet which 
acts as a functional piece of furniture. 
Another good installation is shown in 
(e). The entire system is mounted be- 
hind a closet door. This type of in- 
stallation is particularly suited to 
apartments and small homes where 
space is at a premium. The speaker 
is mounted in the top half of the door 
and covered with porous cloth; the 
tuner, amplifier, and record changer 
are mounted behind the center panel. 
(This panel opens forward to give ac- 
cess to the controls without the neces- 
sity for removing the cabinet.) 

In clothes closets, no sound- insula- 
tion material need be provided, since 
the sound absorbing qualities of the 
clothing will usually suffice. In in- 
stallations where bare surfaces exist 
behind or to the side of the speaker, 
sound treatment must be applied. Fi- 
berglas (available at refrigeration 
supply houses) or rock wool (found 
in hardware stores and lumber yards) 
are very good sound- deadening mate- 
rials. 

The sidelines mentioned in this ar- 
ticle are only a few of the means 
which can be used to expand shop in- 
come. Their use has been the differ- 
ence between success and failure of 
more than a few shops. The door to 
success can be opened -all you have 
to do is push! 

-El- 

1e, 

0 
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ATTENTION 
ALL ELECTRONIC- 

TELEVISION 

ENGINEERS 

Cor more than 6 years 
I RADIO- 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 & TELEVISION NEWS 

185 N. Wabash Ave. 
Chicago I, Ili. 

RADIO & TELEVISION NEWS 
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FOR.. 
RADIO SERVICING 

TELEVISION SERVICING 

AMATEUR RADIO 

HIGH FIDELITY SOUND 

JIM FOR 
TRANSFORMERS 

Stancor transformers are original components 
in thousands of radio and television receivers 
made by the biggest names in the industry - 
they have to be good to be specified by criti- 
cal design engineers and value- conscious pur- 
chasing men! 

Why shop around? Specify Stancor for your 
replacement work. You will get a dependable, 
honestly -rated transformer. You'll cut down 
on expensive call- backs. You will keep your 
customers. 

FREE For complete, accurate specs and prices 
of the complete Stancor stock line, write for 
your copies of the literature illustrated above. 
Just ask us for the Stancor transformer library. 
Standard Transformer Corporation, 3584 Elston 
Avenue, Chicago 18, Illinois. 

MOST COMPLETE LINE IN THE INDUSTRY 

When answering Advertisements please mention 
RADIO & TELEVISION NEWS 

DC. -A.C. Inverter 
(Continued from page 65) 

amplifier having considerable volt- 
age gain, it will be desirable to regu- 
late the a.c. supply voltage. A sim- 
ple way to do this is to connect a bal- 
last unit in one of the supply leads. 

For best results, the output load de- 
vice operated from the inverter should 
be of high enough impedance to offer 
negligible loading. Operation of each 
of the inverter circuits given in this 
article is not noticeably affected by 
impedance of the d.c. signal source. 

Outlook 
We believe that the saturable re- 

actor -type of d.c. -a.c. inverter and 
the magnetic amplifier merit consid- 
eration as useful components in ama- 
teur experimental circuits. Many in- 
teresting experiments and much prac- 
tical development work can be carried 
on with these units. The units shown 
in this article have utilized readily 
available transformers having easily 
saturated cores. However, the power - 
handling ability of these simple units 
is not great. Other experimenters may 
elect to build saturable reactors with 
high -permeability core materials and 
thus obtain power amplification in ad- 
dition to voltage amplification. -- 
SYNC LOCK FREQUENCY 

CONTROL 
By MATTHEW MANDL 

TELEVISION technicians often find 
that they are called to service sets 

which only require readjustment of 
rear panel controls because the latter 
had been tampered with by the set 
Owner The control which has the most 
see _ effect on the picture is the 
horizontal sync lock frequency control 
because a maladjustment of this will 
result in loss of sync to such an extent 
that the horizontal hold control is no 
longer able to bring the picture back 
into lock. On modern receivers this con- 
trol is recessed or located in such a 
position that it is not easily accessible 
to indiscriminate handling by the set 
owner. On many of the older sets, how- 
ever, the frequency control is located 
on the rear panel of the chassis and can 
be turned without the necessity for 
special aligning tools. Typical receivers 
are the Admiral 30A -1 chassis, the 
RCA 630TS receiver, and the many kits 
and modifications of the popular 630- 
TS. 

When servicing such receivers the 
technician can reduce the danger of 
tampering by covering this control with 
several strips of Scotch tape after he 
had made the proper adjustment. Inas- 

h as the inherent stability of the 
sync lock system is high, this control 
will not need readjustment again un- 
less a tube or component part of the 
horizontal sync system is changed. 
Some technicians use a pair of diago- 
nals to cut off the knurled end of this 
control so that subsequent adjustment 
would require the use of a pair of pliers. 
This procedure will also tend to dis- 
courage tampering and help in cutting 
down on the number of unnecessary 
calls on the technician's list. 

May, 1950 

AUTOMATIC M -90 AUTO RADIO 

Six Tube Superheterodyne Three Gang Con- 
denser Powerful. Long -Distance Reeept,on Fits 
All Cars. Easy Installation 

Net ,DL.7 ,7 
nr] @.(]t 

Mounting Brackets Included 
S Tube model M90 $29.97 
5 Tube 

m 
del 550 $24.36 

MAIL US YOUR ORDERS 
All orders filled within 24 hours. Illustrated parts list 
on request. Sylvania and Cunningham tubes 50% on test 

egtfaeefrA 
Wholesale 
Electronics 

Fifth at Commerce Fort Ytorth, Texas 

DIODE°CREE .4621 MONTHS 
Radio engineering is a big field. There's room for 
you in it -if you're good. Get first -class training at 
Indiana Tech. Intensive specialized course. includ- 
ing strong basis in mathematics and electrical en- 
gineering. advanced Radio Theory and Design.Mod- 
ern laboratory. Low tuition. Also 27 -month courses 
in Aeronautical. Chemical. Civil, Electrical and 
Mechanical Engineering. Approved for G.1.'s. Enter 
June, September, December, March. You can earn 
part of your expenses right here in Fort Wayne 
while you are studying. 

INDIANA TECHNICAL COLLEGE 
950 E. Washington Blvd., Fort Wayne 2, Indiana 
Please send me free information on R.J. Engineering De- 
gree in 27 months as checked. 

Radio -Television, Aeronautical, 
Civil, Mechanical, Electrical 

Name 
Address 

155 

www.americanradiohistory.com

www.americanradiohistory.com


Again Atlas leads 

the field with its new line of 

speakers and projectors. 

Again Atlas makes the news in 

the Sound System field. 

Atlas Reproducer units continue to retain 
the famous "Atlas V Plus" super -efficient 
magnetic assembly and in addition many 
more "Extra Plus" features. A new reversed 
dome, blast proof diaphragm is now stand- 
ard in the high power, high fidelity models. 
Built -in transformers, designed for either 
constant 70 volt or constant impedance 
audio circuits are included. Improved 
appearance- functionally designed for maxi- 
mum convenience. Double seal weather- 
proofing. All this and more without any 
general increase in price. 

Atlas projectors have a new micrometi- 
cally calculated and controlled rate of ex- 
pansion. Atlas non -vibrant projectors are 
rugged and fine in appearance. Sound 
energy is not dissipated in rattle vibration, 
distortion or cancellation. 

The new improved line of Atlas speakers 
are really new from the voice coil to the 
final lock washer. It's really the "modern 
look" in speakers, a new high in overall 
performance. 

Let Atlas speakers play an important part 
in your SOUND PROFITS. 

Write for our new catalog - 
the most complete line of 
speakers, microphone stands and 
sound accessories. 

ATLAS 
SOUND 

CORPORATION 
1466 39th Street 

Brooklyn 18 N. Y. 

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. 

WOODEN BEARINGS 
A new engineering manual which 

covers the principles and applications 
of "oilless" wooden bearings in mod- 
ern machine design has been released 
by the Paramount Oilless Bearing Co. 
of Worcester, Massachusetts. 

The booklet discusses the applica- 
tion of wood bearings in certain elec- 
trical and electronic situations where 
no other type of bearing can serve as 
well. Typical applications include 
their use where the dielectric qualities 
of the bearing itself are important, 
where oil drip or spatter from conven- 
tional surface -lubricated bearings 
would injure the efficiency of sur- 
rounding circuit components, use in 
locations of difficult or impossible ac- 
cess, where surrounding high voltages 
prohibit lubrication maintenance, and 
where elimination of noise is para- 
mount. 

Copies of the manual will be loaned 
to accredited engineers and machine 
designers. Application for a copy of 
the manual should be made, on busi- 
ness letterhead, direct to the company. 

ELECTRICAL CONDUITS 
An elaborate, 30 -page catalogue, the 

No. 603, covering the various types of 
electrical conduits manufactured by 
the company has recently been issued 
by National Electric Products Corp., 
Chamber of Commerce Bldg., Pitts- 
burgh 19, Pa. 

The first half of the new booklet is 
devoted to Sherarduct, Xduct, and 
Economy rigid steel conduits and their 
accessories. The electrical metallic 
tubing produced by the company is 
next listed along with related acces- 
sories. A line of flexible steel conduit 
for branch circuit wiring and the 
company's non -metallic tubings are 
also described and illustrated. 

AMERTRAN BULLETIN 
A bulletin describing a redesigned 

and improved line of air -cooled trans- 
formers has been announced by Amer- 
ican Transformer Co., of 285 Emmet 
Street, Newark 5, New Jersey. 

Designated bulletin No. 110 -02, the 
publication contains 8 pages of infor- 
mation and data, including tables 
which list standard ratings with di- 
mensions, weights, list prices, and wir- 
ing diagrams of transformers in ca- 
pacities up to 200 kva., single phase, 
and 300 kva., three phase. 

TRANSFORMER DATA 
An 8 -page folder containing 36 pho- 

tographs and corresponding specifica- 
tions on auto and insulated transform- 

ers has been released by Nothelfer 
Winding Laboratories of Albemarle 
Avenue, Trenton, N. J. 

Illustrated and described are open 
frame, cased, channel, and end bell 
cased electrical transformers from .01 
to 300 kva., 25 to 400 cycles, in 1, 2, or 
3 phases. 

In writing for copies, please specify 
NWL Bulletin No. 150. 

POWER SUPPLIES 
A new 4 -page booklet describing its 

line of electronically -regulated power 
supplies has been issued by Furst Elec- 
tronics of 12 S. Jefferson Street, Chi- 
cago 6, Illinois. 

Various units are pictured and de- 
scribed in tabular form. In addition, 
details on the Model 910 klystron 
power supply are given. Copies of this 
pamphlet are available on request. 

PARTS CATALOGUE 
Radio Shack Corporation of 167 

Washington Street, Boston 8, Massa- 
chusetts, has announced its new 152 - 
page parts catalogue for the trade. 

Covering the fields of industrial elec- 
tronics, communications, television, 
high -fidelity music systems, recording, 
testing, and research, the new cata- 
logue lists complete equipment, kits, 
components, hardware, tools, test 
equipment, and technical books. 

Copies of the catalogue are free of 
charge on request. 

TV SERVICE DATA 
A series of technical bulletins de- 

signed to assist the television techni- 
cian has been issued by American Phe- 
nolic Corporation of 1830 South 54th 
Avenue, Chicago 50, Illinois. 

One set of data sheets discusses the 
television antenna in some detail and 
provides valuable information on in- 
stallation and orientation. The second 
booklet, entitled "Sell a TV Picture" is 
designed as a guidebook for personnel 
selling television receivers. 

Copies of these helpful publications 
may be secured from the company on 
request. 

MEISSNER KITS 
A 4 -page illustrated folder covering 

five new radio kits recently introduced 
by the company is now available from 
Meissner Mfg. Division, Maguire In- 
dustries, Inc., Mt. Carmel, Illinois. 

The booklet describes the T8CK FM 
receptor, the T4AK 20 -watt amplifier 
kit, the T2BK 2 -tube battery trainer 
kit, the T3BK a.c. -d.c. trainer kit, and 
the T6BK 6 -tube a.c. superheterodyne 
kit for instructional purposes. 

156 RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


A copy of the new publication may 
be secured by writing the company 
and requesting the "New Radio Kits 
Folder." 

WIRED TELEVISION 
A booklet describing the operation 

and application possibilities of the 
"Utiliscope" has been issued by Dia- 
mond Power Specialty Corporation of 
Lancaster, Ohio. 

The photographs and text material 
point out the varied ways in which 
wired television may serve industry 
and trade. The equipment is described 
as being particularly suitable for loca- 
tions where the operation to be ob- 
served is inaccessible due to dangers 
involved, poor location, or adverse at- 
mospheric conditions. 

A brief description of the equipment 
required for the closed circuit televi- 
sion setup is given in the folder, copies 
of which are available on request. 

AUDIO EQUIPMENT 
The Electronic Workshop, Inc. of 

351 Bleeker Street, New York 14, is 
currently offering two data sheets to 
persons interested in audio equipment. 

One sheet covers the company's am- 
plifier Models S -20 and A -20 -5 while 
the second sheet describes the Series 
510 -A miniature audio oscillator. Per- 
formance features and technical data 
are provided on both of these units. 

"DATALOG" 
Electrical Reactance Corporation of 

Franklinville, New York has recently 
issued a "Datalog" covering its line of 
"HI -Q" capacitors, resistors, and choke 
coils. 

Designed for the television and radio 
manufacturer and the producer of 
electronic devices, the new publication 
provides technical data in addition to 
the usual product information found in 
catalogues. 

The "Datalog" carries 32 pages and 
is available on request from the com- 
pany. 

EQUIPMENT CATALOGUE 
A catalogue covering the company's 

line of equipment has been issued by 
Approved Electronic Instrument Corp. 
of 142 Liberty Street, New York 6, 
New York. 

Included are the company's 15" cus- 
tom built TV receiver chassis, tele- 
vision field strength meter, sweep sig- 
nal generator for TV and FM, marker 
generator, a signal generator kit, a 
sweep generator kit, FM tuner kit and 
tuner, a TV tuner, a 4 watt amplifier, 
and a 4 tube miniature broadcast su- 
perhet tuner. 

"HAM NEWS" 
As a service to radio amateurs 

throughout the country, the General 
Electric Company has announced that 
"Ham News," a bi- monthly publication 
currently being distributed to 65,000 
amateurs and experimenters through 
the company's tube distributors, will 
now be available on subscription to 
those who find it difficult to obtain 
copies each month. 

May, 1950 

Let it rain or blow- freeze or 
thaw -from arctic cold to blis- 
tering sandstorms, CLETRON 
loudspeakers keep functioning 
properly on P. A. systems and 
outdoor theatres with full -tone 
reproduction. CLETRON speak- 
ers have passed a 200 -hour salt 
spray test and then another 200 
hours on a weatherometer. In 
fact, these speakers actually op- 
erate when fully submerged in 
water. 

A typical user writes: "Dur- 
ing the last three years, we have 
used your speakers exclusively. 
Our engineering staff has found 

the CLETRON speaker to be the only one on the market to meet 
our severe requirements. Actual field experience from Cape 
Hatteras to the sands of Texas has proved that our faith in your 
product is entirely justified." E. B. Brady, Chief Engineer, Drive -In 
Theatre Equipment Company, Inc., Cleveland. 

The complete CLETRON line is distributed through leading 
jobbers. Whether you need weatherproof outdoor models or better 
radio and TV replacements, remember that CLETRON speakers 
are unexcelled in construction, performance and endurance. 

CLEVELAND ELECTRONICS, INC. 
6616 EUCLID AVE. CLEVELAND 3, 0. 

EXPORT DIVISION: 
Morhan Exporting Corporation 

458 Broadway, New York, New York 

THE CHOICE OF EXPERT RADIO TECHNICIANS 

TOP PRICE OFFERED! 
for BC -312 RECEIVERS 

Write -stating whether 1 or more 
available, condition, and other possi- 
ble description. Get our CASH offer! 

Box 503 
RADIO & TELEVISION NEWS 

185 N. Wabash Ave. Chicago I. III. 

When answering Ads please mention 
RADIO & TELEVISION NEWS 

AUDIO (SOUND) ENGINEERING 
HOME STUDY TRAINING 

Practical, easy -to- understand lessons, written by coin- 
potent Audio Engineers and Educators, prepare you for 
a better job and a good future in the Television, Radio, 
Motion Picture, and Recording Industries. 
Write today for details -Learn while you earns! 
HOLLYWOOD TECHNICAL INSTITUTE 

Div. R.N. 
4925 Santa Monica Blvd. Hollywood 27. California 

STEADY PROFITS 
YOUR OWN 

BUSINESS WITH 

COVIDEO 
Coin Operated 
Television 

Place these specially 
built television sets 
that play 30 minutes 
for 25c In the thousands of available pub- 
lic places, hotel lobbies, restaurants, 
etc. They yield immediate profits and 
steady income. Install Covideo, the finest 
made. Limited capital required. Send for 
further information. Write today. 

COVIDEO Coin Opera:ed Television, Dept. B 

212 Broadway, Phone:BEekman 3- 0038 -9 

NEW YORK 7, N.Y. 

157 

www.americanradiohistory.com

www.americanradiohistory.com


He /p end 

I NTERFEREN CE 

AUTO'LITE 

SPARK PLUGS 
TFIE NEW Auto -Lite Resistor Spark 
Plugs reduce spark plug interfer- 

ence with radio and television recep- 
tion and in addition offer car owners 
smoother idling, better engine per- 
formance on leaner 
gas mixtures and 
longer electrode 
life. Gain friends 
by recommending 
them to your cus- 
tomers with TV 
sets, car radios and 
radio telephone 
installations. 

FREE PROMOTION MATERIAL 

Helpful instructive 
folder, "TV brings 
change in car igni- 
tion behavior." 

++ :,.T.`2.;lt 
!i 

Big, colorful reprint 
of Auto -Lités Satur- 
day Evening Post 
television ad for 
your window. 

A highly informative 
folder showing con- 
struction features of 
Auto -Lite Resistor 
Spark Plugs. 

An attractive counter 
card featuring "Sus- 
pense" on radio and 
TV. Creates interest in 
television and set pur- 
chases. 

r 
The Electric Auto -Lite Company, Toledo 1, Ohio 
Please send me FREE promotion material on 
suppression of spark plug interference with 
radio and TV through use of Auto -Lite 
Resistor Spark Plugs. 

Name 

Address 

City & State 
L J 
Tune In "Suspense "...CBS Radio Thursdays...CBS Television Tuesdays 
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The publication will still be free to 
those getting copies from their tube 
distributors. 

Subscription blanks are obtainable 
from any G.E. tube distributor. The 
subscription price is $1.00. 

PYRAMID CAPACITORS 
Pyramid Electric Company of 155 

Oxford Street, Paterson, New Jersey, 
has announced the availability of cop- 
ies of its new 1950 catalogue which 
has been designated J -6. 

The capacitors listed in the cata- 
logue have been chosen as representa- 
tive of the company's line and those 
which will adequately meet most of 
the technician's replacement require- 
ments. 

Units for both radio and television 
applications have been included. 

"HISTORY REPEATS" 
The Espey Mfg. Co., Inc. of 528 East 

72nd Street, New York 21, New York, 
is now offering a new brochure, en- 
titled "History Repeats," to counter 
salesmen and sound salesmen of radio 
parts distributors and dealers. 

Designed to familiarize sales person- 
nel with the types of high quality 
sound equipment available for custom 
installations and the latest AM -FM ra- 
dio receiver combinations, this publi- 
cation lists a tuner, recorder, record 
changer, speaker, television chassis, 
and cabinet. The products of six com- 
panies are represented and are avail- 
able as a "package" for custom jobs. 

ANTENNA BOOKLET 
An informative 16 -page booklet on 

television and FM antennas, entitled 
"The Story of the Magic Wand," has 
just been released by Ward Products 
Corporation of 1523 East 45th Street. 
Cleveland, Ohio. 

The new publication, which tells 
about the development and application 
of antennas, is available to television 
technicians and the general public. 

Copies of the booklet are available 
without charge from the company. 

INSTRUMENTS MANUAL 
A new and revised edition of the 

"Manual of Electric Instruments" has 
been issued by the General Electric 
Company's Meter and Instrument Di-4 
visions. 

The manual describes the funda- 
mentals of construction and operating 
principles of all major types of electric 
instruments. Written primarily for 
use in schools, the manual may be used 
by men in the industry who wish to, . 
gain familiarity with the electric in- 
struments with which they work. The 
thirteen chapters of the book explain 
the fundamentals of such instruments 
as thermocouples, synchroscopes, fre- 
quency meters, and electric telemeters. 

The book contains 150 pages and the 
text material is lavishly illustrated 
with photographs and diagrams. Cop- 
ies of the publication, GET- 1087A, are 
available from General Electric Com- 
pany, Schenectady 5, New York. The 
price is $1.00 a copy. 30 

i 

WHY PAY MORE! 
Save on Surplus Buys 

ARR -7 
RECEIVER 

Airborneversionof 
SX -28A. 3 stages 
RF, BFO, Noise 
limiter, AVC, 
Xtal phasing, 
manual or motor 

tuning, S- meter. 550 Kc -42Mc. 12 tubes. 
Less speaker. Good used condi- 
tion $95.00 

ARR -5 RECEIVER 
Airborne version of VHF S-36 27 -144 MC. 
Easily padded into 2 -meter $95.00 
band. Used 

ARR -2 RECEIVER 
Tunes 234 -258 Mc. Contains 4 -6AK5, 
6 -9001, 1 -12A6. Ideal for 2 -6-10 meter 
conversion. Brand new, priced at a $9.95 
fraction of original cost 

METER BARGAINS! 
WESTON MODEL 426 AC VOLTMETER 
0-130 Volts, AC. 3' round Bakelite 3.95 case. Brand new, boxed $ 

DEJUR DC MILLIAMMETER 
0 -1000 MA. 3' round case. 
Brand new, boxed $ 2 9 5 

BC -221 FREQUENCY METER 
Don't pass this up! They're all reconditioned and 
guaranteed in perfect operating condition. Crys- 
tal- calibrated in all ranges: 125 -250 KC and 2000- 
4000 KC. These frequency meters are lust the 
thing for use as signal generators and VFO. Re- 
member, they've been electrically and physically 
inspected. Just 150 left -so hurry and order yours 
today -now! Complete with tubes, $69.50 
crystal and calibration book 
BC -221. With modulation $101.00 

TS I64 /AR FREQUENCY METER 
Airborne version of BC -221. With original 
calibration book $75.00 

COMMAND RECEIVERS 
All in Good Condition, With Tubes 

BC- 453 -190 -550 Kc $9.95 
BC-455-6-9.l MC 5.95 

NEW 7.95 
BC- 1206 -200 -400 KC 3.95 

NEW 5.95 
MODEL 591 RANGE RECEIVER 

200 -400 KC. Battery tubes. Like new .$ 7.95 
BC- 224 -12 volts 75.00 
BC- 348 -24 volts 101.00 
TUNING KNOBS FOR ABOVE RE- 

CEIVERS 59c 
COMMAND TRANSMITTERS 

In Excellent Condition 
BC- 457 -4 -5.3 MC $ 3.95 
BC- 459 -7 -9.1 MC 

NEW 12.95 
M -299. Carbon Mike Adapter for 

SCR -522 $1.95 
RM 29A. In excellent condition. Fine for 
connecting a phone patch. Only $8.95 

ORDER DIRECT FROM THIS ADI 
Cash with order. 25% deposit on all C.O.D. 
orders. All orders shipped by truck or rail- 
road express collect. 
Prices subject to change. All merchandise 
subject to prior sale. 

LVARADIO SUPPLY CO. 
Dept. A -3, 341 S. Vermont 

Los Angeles S, Col. 
DUnkirk 8 -2211 

FOR BARGAINS IN 
Receivers, Transmitters, Amplifiers, Television 
Sets, Batteries, Surplus Parts, Phonograph Rec- 
ords, and many more items 

Read 
RADIO AND TELEVISION NEWS 
Classified Columns Every Month 

TELEVISION 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
COMMERCIAL OPERATOR (CODE) 

RADIO SERVICEMAN 

Television Servicing 
(Approved for Veterans) 

SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

1425 EUTAW PLACE, BALI, 17, MD. 
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International Short -Wave 
(Continued from page 130) 

French Equatorial Africa -Pearce, 
England, says Radio Brazzaville, 
11.972, 9.440, now has news for Europe 
at 1315 -1330; at close announces Eng- 
lish daily at 0115, 0510 in the 19 -m. 
band, and 1315 and 1550 in the 25- 
and 31 -m. bands. 

French Indo- China -Balbi, Calif., 
reports the "Voice of Vietnam" now 
heard on 9.670 and (new) 7.265 from 
0500; news 0615. 

Although Saigon was to have moved 
some time ago from 11.78 to 9.524, the 
station has not been reported to me 
recently as heard on either of these 
channels; should have news 1845, 1945, 
0500, 0900. 

French Morocco -Rabat, 6.006, noted 
0200 -0230 in French; man announcer 
identified as "Ici Radio Maroc" at 
0230; music followed. (Cox, Delaware) 
Peddle, Newfoundland, confirms over- 
seas reports that Rabat also is being 
heard on approximately 8.190 after- 
noons (EST) ; spurious ? 

French West Africa- According to 
its verification card, Radio Dakar now 
operates on 11.895 at 0200 -0330, 0700- 
0830, 1320 -1800, and on 15.340 at 1400- 
1530 daily. (Radio Sweden) 

Galapagos Islands -The Swedish 
Fan DX Club reports a new station 
giving location as Santa Maria, Ecua- 

dor; language is Spanish but often has 
English announcement; operates on 
approximately 4.960; it is believed this 
may be a new outlet on Santa Maria 
Island, located approximately 800 
miles west of Ecuador in the Gala- 
pagos Group. (HC5HP, Riobamba, 
Ecuador, is listed on 4.960 with 250 
watts. -KRB) 

Germany -The two short -wave 
transmitters of Der Deutschland - 
sender, according to announcement, 
are operating on 6.115 and 7.150; 
schedule appears to be 0400 -1800 daily. 
(Radio Sweden) The 6.115 outlet is 
heard at good strength in Britain; 
news in German 1500; appears to be 
Soviet -controlled, and is believed to 
be "Rundfunk, Berlin." (Pearce) 

Hamburg, 7.29, sends a strong sig- 
nal to the British Isles; noted with 
news in German 0645 (except Sun.), 
also at 0245, 1345, 1800; sends usual 
letter in German and view of trans- 
mitters, lists power 50 kw. (Pearce) 

Greece -"Free Greek Radio" has 
been widely reported daily 0045 -0100 
on 9.460; language is Greek; since this 
is a clandestine outlet, definite loca- 
tion is not known but it is believed to 
be behind the Iron Curtain. The sta- 
tion is now in its third year of opera- 
tion and formerly was in the 6- and 
7 -mc. bands. A late report from 
Stark, Texas, indicates the station 
may have moved or left the air, since 
he had not heard it more recently at 
0045 -0100. 

Bluman, Israel, has checked a num- 

ber of Greek regional s.w. outlets with 
these results- 6.345, a station relay- 
ing Athens II on 1550 kc., at 0000- 
0200, 0500 -0800, 1100 -1545; 6.530, Ja- 
nina, at 0000 -0030, 0700 -0730, 1200- 
1500; 6.745, Larissa, at 0000 -0200, 
0430 -0800, 1000 -1500; 7.020, Radio Pelo- 
ponesos, at Tripolis, at 0000 -0200, 1100- 
1430, barely audible 0700; 7.050, Ath- 
ens, Forces Station, at 0000 -0230, 0430- 
0730, 1000 -1500; 9.607, a station relay- 
ing Athens I on 601 kc., at 0030 -0230, 
0500 -0630; these are weekday sched- 
ules, additional transmissions are car- 
ried by all stations on Sunday. (Ra- 
dio Sweden) 

Guatemala -At the time this was 
compiled, TGWA, 15.17, and 9.763, was 
still announcing as "La Voz de Guate- 
mala." Press dispatches early in the 
year indicated that the country's name 
was being changed to Isthmania. Is 
still verifying with an "ancient" QSL 
card, almost 20 years old. 

TGWB, Guatemala City, noted 
moved back to measured 6.4396 from 
6.07; signal reported good evenings 
except for some QRN. (Treibel, Wash- 
ington) 

Haiti -At the time this was written, 
4VRW, Port -au- Prince, was using ap- 
proximately 10.207, but still announced 
10.130; it is possible that the English 
announcement is a recording. (Han- 
kins, Pa.) On Friday nights at 2000- 
2030, 4V2S, 5.951, Port -au- Prince, has 
an English session with tourist infor- 
mation. (Ferguson, N.C.) 

Hawaii - KRHK, 15.25, Honolulu, 

MAIL ORDER ADDRESS 
1060 -2 N. ALLEN AVE. 
PASADENA 7, CALIF. 
SYCAMORE 4 -7156 
RYAN 1 -8271 

PHOTOCON SALES 
TEST EQUIPMENT 

TS -16 TEST SET for APN -1 ALT.-Excel- 
lent 

I -100A TEST SET -Contains BC -714A and 
BC -713A -For ARN7 or SCR -269 -With 
Cables -Like New 700.00 

1E -36 TEST SET for SCR -522- Excellent 30.00 
BC- 221AJ &AK FREQUENCY METER (Modu- 

lation) -New 125.00 
BC- 221AJ &AK FREQUENCY METER (Modu- lation)- Excellent 89.50 
RC-221 FREQUENCY METER-Good Used 69.50 
INSULATION TESTER -1000 megohm -500 

Volt: 
Interstate M -1000B-New 79.00 
Good Used 65.00 

I -222 SIGNAL GENERATOR -Like New 75.00 

Sound Powered Head and Chest Sets 
T. V. Installations 

Field Telephones Home Installations 
Light Weight Type 

Manufactured by U. S. Instrument Corp. 
New $6.95 per set $13.50 per pair 
Excellent Used 4.95 per set 8.50 per pair 
Fair Used -tested 2.95 per set 5.00 per pair 

IE -19A TEST SET FOR SCR -522 Brand 
new, complete with manual $375.00 

Excellent Used Condition 250.00 

FL -8 Range Filter NEW $1.95 
15 -23 HEADSET -BRAND NEW 8,000 ohm 

with ear pads 2.45 
IS -33 HEADSET -with ear pads 1.29 

HS -30 HEADSET -complete with matching 
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 -32 DESK MIKE -USED $1.95 NEW 3.00 

ARC -1 AIRCRAFT TRANSMITTER -RE- 
CEIVER-10 channel RT18 /ARC -1 
Excellent Condition with tubes $695.00 

APN -1 ALTIMETER INDICATOR, basic move- 
ment 0 -1 ma.; 5 ma. shunt, 270° dial. 
An excellent basic movement for construct- 
ing your own meters NEW $ 1.95 

MAY SPECIALS 
Please write for our 1950 complete catalog 
METER RECTIFIER, full wave midget Sele- 

nium 10 volts, 30 ma 
APN -1 ALTIMETER, Complete NEW 34.50 
I. F. Transformer -1st, 2nd or 3rd, from 

SCR -522, 12,000 K.C. Iron Core tuning, 
can be tuned to television I.F. frequency 
by removing padder cond...3 for $1.00 

EACH .35 

.29 

BC -348 Mounting Base $2.25 
BC -348 Outlet Plug .69 
BC -348 Mounting Base and Outlet Plug 2.50 

BASSETT AIRCRAFT RADIOS & ACCESS 
Two -Way Radio Freq. 3105 K.C. 

ALL NEW EQUIPMENT 
MC6 -11/2 Watt Trans -Recr. Tubes, crystal, 

battery case, antenna $31.50 
MC6B -8 Watt Trans -Recr., tubes, crystal, 

vibrapack, antenna, 12 volts 44.50 
MR3A Receiver Range, weather and tower 

freq. 13.50 
MCU1 Aircraft Microphone 4.95 
HEADSET and PLUG 2.95 
MODEL TR 15- Trailing Antenna Wire Set 6.95 

INTERPHONE AMPLIFIER -BC- 709 -Ideal 
for Aircraft, booster for telephone sys- 
tem, etc NEW $4.50 

400 Cycle INVERTER -Winco PU7 /AP In- 
put 27 V. D.C. Output 115 V. @ 21.6 
amps $34.50 

400 Cycle INVERTER -G.E. PE -218 Input 
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. 6700 

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 

PE -103 DYNAMOTOR POWER SUPPLY. 
COMPLETE with dynamotor, filter, 
relay unit, battery cables, and shock 
mount. Part of SCR -284. BRAND NEW $19.50 

BC- 464- TARGET RECEIVER -5 Channel 
remote, battery case, antenna 68 -73 
MC NEW $14.95 

RETAIL SALES STORE 
1240 EAST COLORADO ST. 

PASADENA 1, CALIF. 
SYCAMORE 6 -7217 

INTERPHONE AMPLIFIER- CMX60128A, 
12 V. 6 Watts P.O. T.C.S. Equipment - 
tubes and dynamotor 

CRYSTAL AND COIL SETS for Handy Talkie - 
3885 K.C. to 5,500 K.C. Specify frequency - 
2 crystal and 2 coils per set NEW 

8.50 

2.25 

TUBE SPECIAL 
5CP1 -5" CATHODE RAY TUBE. 

4 for $4.25 EACH $1.45 

TRANSFORMERS - 6200 V. (B 325 Ma. sec- 
ondary- 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 i sula- 
tion -115 V. A. C. primary-Kenyon S- 9883 5.95 

200 -0 -200 p 50 ma.-6.3 V. @ 3 amps. 115 
V. A. C. -Primary ............... ...NEW 5 1.95 

115 V. A. C. Primary-700 volts C.T. Q .075 
amps; 6.3 V. @ 1.2 amps; 5 V. @ 3 amps. 

WELDING TYPE W. TRANSFORMER - NEW s- EA. 2.25 
5 volt secondary-115 V. A. C. primary, marryy, mfg. 
by American Transformer BRAND NEW 16.95 

WESTON ELECTRICAL TACHOMETER TER METER, 
Model 545 for use with Model 724 magneto. 
Speed 0 -2,000 R.P.M. Ratio 2:1. 

BRAND NEW $17.50 
WESTON TACHOMETER GENERATOR. Model 724. Type C . . .. ..... GOOD USED 

$1176..570 
5 

M ei Compass Receiver 150 - 
1 500 K.C. Excellent o diton 

SCR -522 EQUIPMENT 
SCR -522 Transmitter- Receiver, with tubes. 

Excellent Cond. $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 
AN -104A Antenna. NEW STEEL $1.95. 

COPPER 2.95 

MINE DETECTOR -SCR -625A Used for locating 
metal, underground pipes, gold, etc. NEW 
WITH MANUALS $59.50. USED EXC. COND. $39.50 

I 

BC -620 Mobile FM Transceiver -20. to 27.9 
M.C. Excellent condition $11.95 

ELECTRONIC 
coches, 

O 
heerL leaders, police, fire depts., etc. Ready to operate, Includes LS -6C Speaker, BC -641C Amplifier, Carrying Case and batteries $39.50 

BC -64IC AMPLIFIER only 9.95 

SURPLUS RADIO CONVERSION MANUAL, Vol. I, 115 pages of circuits and data Postpaid $2.50 
CD -501 CABLE for PE -103 BC -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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ION In 

Offers to 

SERVICE DEALERS 
the 

LOWEST 
PRICES 

on TRANSVISION 

TV PARTS and KITS 

New Price Policy of "FROM FACTORY - 
to- DEALER" will save you money on 
highest quality TV Parts and Kits. 

PICTURE TUBES: 
New, factory- fresh. All -glass construc- 
tion. All have ION TRAPS. Fully guar- 
anteed. Note these LOW "FACTORY - 
fo- DEALER" prices: 

I Orr Tube Net $18.00 
121/211 Tube Net 24.00 
16" Tube Net 35.00 
19" Tube Nef 59.00 
DEFLECTION YOKE Net $2.95 
FLYBACK TRANSFORMER Net 2.95 

Write for COMPLETE CATALOG of 
"Direct- from -Factory -to- Dealer" TV PARTS 

and KITS. 

Order Direct from: 

TRANSVISION, INC. 
N E W ROCHELLE, N . Y . 

or from the following Transvision branches: 
JAMAICA, 167 -01 Hillside Ave. 
SYRACUSE, N. Y 622 N. Salina St. 
CLEVELAND, 0 2001 Euclid Ave. 
COLUMBUS, 0. 54 E. Long Street 
CHICAGO, ILL 1002 S. Michigan Ave. 

P lease ship THROUGH YOUR NEAREST 
LOCAL OUTLET: RN 5 -50 

1 

( ) 

I )m enclosing 10% DEPOSIT in the 

amount of $ balance C.O.D. 
( ) Send details of TV CENTER PLAN. 

P 

Name I 

Address 

City & State 

(please print) 

has replaced KRHO, 9.65, to Far East 
0400 -0900. (Balbi, Calif.) 

Hong Kong -ZBW3, 9.525, is heard 
to closing 1030 with playing of "God 
Save the King." (Radio Australia) 

Indonesia- Direct from Djakarta, it 
has been confirmed that the station 
heard 1115 -1400 on 11.785 is YDF2; 
this is the new 100 kw. transmitter 
which should be testing soon on 9.520, 
probably at 1000 -1100. (Moore, Calif.) 
By this time the 11.785 channel may 
have added English for Europe at 
1400 -1500; and the English period (on 
YDF, 6.045, when this was compiled) 
may have moved by now to YDF2, 
11.785, or possibly to 9.520 (on which 
tests were to be effected soon). 

Fuller, R. I., is hearing the old out- 
let on 19.345 (formerly Batavia, now 
Djakarta) at 1130 -1200. 

A station heard recently by Stark, 
Texas, on approximately 9.665 at 0800 
in Dutch may be Menado, Celebes. 
Radio Australia reports this station, 
YDS, on a new channel of 9.680, heard 
with weak signal as early as 0530, but 
at sufficient strength by 0600 to read 
announcement, "Hier ist Menado, Ra- 
dio Indonesia "; orchestral items 0530- 
0600, then news in Dutch. 

NNRC reports YDQ3, 11.084, Makas- 
sar, Celebes, heard 0745 with recorded 
dance music and with English an- 
nouncement 0800, followed by news in 
Dutch. 

Iran - Radio Teheran, 9.66, noted 
1345 with English announcement, play- 
ing classical selections; news in French 
1400 -1407, then back into English, 
playing popular music. (Boice, Conn.) 

Iraq- Baghdad II, 7.063, signs on 
0830 with program in Kurdish, which 
sounds like Persian; at 1115 -1200 has 
English program. (Bluman, Israel, 
via Radio Sweden) 

Ireland -At the time this was writ- 
ten, Radio Eireann's new 100 kw. 
transmitter had not yet been reported 
as testing. When the opening date is 
known, schedules will be released 
through Irish Legations; recently list- 
ed s.w. schedules for the low- powered 
(1.5 kw.) transmitter at Athlone were 
for news at 1330 -1350 on 17.840, and 
at 1710 -1730 on 11.760 (officially listed 
11.74); the 25 -m. band outlet is not 
heard in America as far as I know, but 
occasionally I have heard the 17.840 
outlet through terrific QRM from Ra- 
dio Brazzaville. 

Israel -Tel Aviv's listed 9.000 out- 
let recently has been measured 9.010. 
(Ferguson, N. C., others) 

Japan -AFRS, 9.605, Tokyo, noted 
in Delaware 0300 -0330. (Cox) WLKS, 
measured 6.115, Kure, noted 0600 with 
BBC news relay. (Triebel, Washing- 
ton) 

Lebanon -Radio Liban (formerly 
Radio Levant), Beirut, is scheduled 
daily 0000 -0130, 0600 -0730, and 1000- 
1535 on 8.036. The station says the 
name change was effected when the 
station was handed over to Lebanese 
authorities on April 1, 1946. (Radio, 
Sweden) 

Madagascar -Radio Tananarive, 

STAR SPECIAL! 
BARGAINS IN PM SPEAKERS 
4" PM. Fine for intercoms, small sets, test 
equipment and dozens of other applications. 
Alnico V magnet. A -220 98c 
5" PM. Inexpensive speaker suitable for re 
placement use and new construction. Has 
powerful Alnico V magnet. A- 221.... §1.19 
6" PM. Popular size speaker for home radios, 
auto sets, TV, etc. 1.47 oz. Alnico V magnet. 
Excellent value! A -224 $1.49 
8" PM. Unusually fine speaker for all gen- 
eral applications. 2.15 oz. Alnico V magnet. 
With 5016 output transformer. A- 540 $2.95 
10" PM. Same type speaker used in many 
fine console sets. 3.4 oz. Alnico V magnet. 
A wonderful buy! A -227 $3.09 - QUANTITIES LIMITED 

COMPLETE STOCKS 
All Standard Brands Just off the press . . . 

BIG BARGAIN BULLETIN 

ELECTRONIC 
DISTRIBUTORS, INC. 

Dept. RN 2 -7736 S. Halsted, Chicago 20, III. 

IMPORTED SWISS STOP 
CHRONOGRAPH 

Multi Purpose 
WRIST WATCH $690 

Plus 69c Fed. Tax 
WITH INSTRUCTIONS 

Money Back In 7 Days! 
GIVENHandsome srn,n!a 

Steel Expansion Band 
"Wonder" Watch. For timing autos, 
airplanes, horse races, athletic events 

Tachometer Telemeter Hands and 
Nos. Glow in Dark Unbreakable 
Crystal* Large Red Sweep Hand Tells 
Time Measures Speed and Distance 
Stop Watch Precision Made. SENT ON APPROVAL 
Deposit $6.90 plus tax and postage with postman or send 
money order, save postage. (Same money back privilege.) 
JEWELBOX, Dept. NU, 1674 Broadway, N. Y. 19, N. Y. 

2 PUSH 

BUTTONS 

1 YR. WRITTEN 
GUARANTEE 

GET THE LATEST IN 

RADIO &TELEVISION 
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 

TELEVI- 
SION. Gives you practical Gives 

knowledge 
eraf Ral 

working 
latest 

tide- of Radio-Television servicing. In- 
cludes tatest time -saving, trouble-shooting nd 

methods. Written in simple, 
basic 

principle ata 
Covers everything from 

Explains Pritele 
newest in Television and 

adapters 
Econvert telepiture 

tube and Color Tru and converters, picture 
Lobes. testing instruments, wave, aut a well pub- 
lic address 

important 
p edit wave, auto 

than 1500 
5, aviation 

1000, other 
and 

More msn anpwork 
i o0o illustrations, charts and diagrams you can work 
from. 

UP -TO- DATE! 

FREE TRIAL OFFER! 
SEND NO MONEY! Examine this n w 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 53 a month 
until $10.75 is paid. Either way, 
Diagrams book is yours FREE! Mail 
soupeal TODAY! 

MAIL THIS FREE BOOK COUPON NOW! 

Educational Book Publishing Division 
COYNE ELECTRICAL S. RADIO -TELEVISION SCHOOL 
500 5. Paulina St., Dept. 50 -E, Chicano 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 J 
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9.695, noted 2300 with news in French. 
(Stark, Texas) Heard in Ohio as early 
as 2230. (Sutton) 

Malaya -Radio Malaya, 9.712, noted 
to closing 1030, good signal in Calif. 
(Rosenauer) The Blue Network is 
now heard in dual on 7.200 and 7.250; 
news 0900. (Dilg, Balbi, Rosenauer, 
Calif.) While broadcasts are in Malay 
and Chinese dialects, the stations can 
be identified when they announce "Ra- 
dio Malaya." (Radio Australia) 

Malta-The Forces Broadcasting 
Service, Middle East, is being heard 
well in East from 2330 sign -on on both 
4.965, 7.270. Verification card lists 
frequencies allocated as 7,220, 7.270, 
4.965, 11.785, 6.140, all 7.5 kw.; former 
4.782 channel is crossed out; hours of 
broadcast are listed 2330 -0200, 0430- 
1700. 

Mauritius- V3USE, approximately 
15.050, is being heard erratically in the 
Eastern U. S. at 2159 -2315 (approxi- 
mately), and in both East and West 
USA around 0930 -1200; has BBC (Eng- 
lish) news relay 2200, and sometimes 
carries "English by Radio" shortly 
after the end of the news; most other 
items are in French; frequency seems 
to vary. 

Mozambique -At the time this was 
compiled, Lourenco Marques seemed 
to be experimenting in its English 
language program -was being heard 
weekdays from 2300 and Sunday from 
0000 on 11.764, 9.763, 6.137 (all ap- 
proximate). August Balbi, Calif., re- 
ports this is the first time Lourenco 
Marques has been noted in the 25 -m. 
band since 1937; widely reported; an- 
nounces that the 25 -m. outlet is for 
"listeners in the Cape." This outlet 
has been measured 11.7692 by Treibel, 
Washington. More recently the 31 -m. 
outlet has been on approximately 
9.755, probably having dropped to 
avoid QRM from TGWA and Leopold- 
ville. 

The Portuguese program was noted 
recently in Pennsylvania coming on 
the air 2300 on approximately 9.705, 
9.660, 9.568; 9.660 was best level. 
(Hankins, Pa.) 

Peddle, Newfoundland, says the best 
signal from Lourenco Marques is now 
over CR7BG, 15.196, heard first test- 
ing on Thursdays to 1500; later has 
been heard on other days; some days 
may run to 1530. Announces as beamed 
"regularly" to Europe and Portugal 
and Portuguese Colonies; always gives 
program preview for the following 
day. I have heard this one at good 
level here in West Virginia as early 
as 1400. Noted in England by Pearce 
on occasion after 1505 with messages 
addressed to Lisbon, Angola, and oth- 
er Portuguese possessions; signed off 
1525 with the Portuguese National 
Anthem, "A Portugesa "; Pearce says 
this appears to be the same program 
as radiated on 4.825 and also some- 
times on approximately 9.670. 

New Caledonia - Slutter, Pa., is 
hearing a station on 6.000 signing on 
0230 with "La Marseillaise"; probably 
is Noumea; has music to 0245. 
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Another chapter in the 

"SUCCESS STORY OF THE 

MAGIC WAND ANTENNAS" 
More than a thousand power lines snapped! Street car service disrupted by broken 
trolley wires! Thousands of tree branches crashed to the ground! 
But the Chicago area's worst ice storm did not affect a single Ward Products "Magic 
Wand" TV antenna. 
"Magic Wand" antennas are made of Perma -Tube, a special alloy expressly devel- 
oped for Ward Products by the Jones & Laughlin Steel Corporation. Perma -Tube 
is a rugged alloy designed to withstand the harmful, corrosive effects of ice, sleet, 
snow, wind, and rain. 
In good weather or bad, your TV set will give you the best reception if you have 
a Ward "Magic Wand" antenna. Tests have proved a medium -priced TV set with 
a good antenna performs better than an expensive set with a cheap antenna. 

1 
-- Write for our free booklet, "The Story of the Magic Wand." 

It contains interesting, authoritative information about TV 
and FM antennas. 

WARD PRODUCTS CORPORATION 
1523 E. 45th STREET, CLEVELAND, OHIO 

Division of the Gabriel Company 

Word is the largest and oldest exclusive maker of 
television and auto radio aerials. 

POLU3ALAR 
RADIO APPARATUS CORPORATION 
310 FOUNTAIN SQUARE THEATRE BLDG. 

INDIANAPOLIS 3, INDIANA 

Many fans spend hundreds of 
happy hours listening, to city and 

state police calls on their Polic -Alarm radios.... Polic -Alarm Model PR -31 is a quality radio which will give years of trouble - 
free service on the 30 -50 mc. band. Can be 
used on either AC or DC current of 115 volts. 

Besides police calls, the 30 -50 mc. band 
also is used by fire departments, ambulances, 
border patrol, forestry, maritime, railroads, 
bus lines, and other services. Enjoy the thrill 
of listening to these vital messages at home. Polk -Alarm Model PR -8 is available for 
152 -162 mc. band reception $99.95 
Model PR -31 as illustrated 44.95 
See your dealer or write Dept. RN -5 
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Jobbers: Write for Confidential 

Price Information 

NEW 

TELEKITS 

12 -B $79.95 
10 -B $69.95 
8-B $54.50 
7 -B $49.95 
Less Tubes 

Sparkling new Telekit 12 -B has 90 -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. 
12 -B kit can be used with 16 -inch tubes. Telekit 
cabinets $24.50 to $35.00. Satisfactory Telekit 
performance guaranteed by Factory Service Plan. 

12 -B Telekit (90 -inch screen) $79.95. 10 -B Telekit 
(61 -inch screen) $69.95. 8 -B Telekit (48 -inch screen) 
$54.95. 7 -B Telekit (25 -inch screen) $49.95. 

Write for catalog listing Telekits and accessories. 

TELEKIT 

BOOSTER 

12.95 

This Telekit booster will bring in TV signals bright and 
clear in the fringe areas. Will give brilliant perform- 
ance with any TV receiver. 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. 

TELE IT 
ELECTRO -TECHNICAL INDUSTRIES 
1432 H. BROAD ST. DEPT. a PHILADELPHIA 21 PA. 
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New Zealand -ZL3, 11.78, ZL4, 15.28, 
now parallel at 2300 -0635 sign -off; ZL7, 
6.080, is now off the air. (Balbi, Calif.) 

Nigeria -A station heard by Dilg, 
Calif., on approximately 9.655, with 
irregular program format, may be Ra- 
dio Nigeria, Lagos. Noted with native 
singing both before and after 1100. 

Radio Nigeria verified by airmail 
from the Director of Post and Tele- 
graphs, P &T Headquarters, Catholic 
Mission St., Lagos, Nigeria. By now 
should be operating 0100 -0215, 0600- 
1700 on 7.255 with 1 kw.; 0100 -0215, 
0600 -1300, on 9.655, 300 watts, 1300- 
1600, on 4.990, 300 watts; on Sunday 
should operate 0100 -1700. The "morn- 
ing" sessions are relayed from the 
BBC's General Overseas Service; na- 
tive programs are radiated "evenings." 
Broadcasts are still experimental, 
quality is not the best. Transmitters 
are Air Ministry T1509, 300 watts, and 
RCA 4331, 1 kw. Nigeria plans new 
stations at Ibadan, Kaduna, and Enigu 
for 1951. (Cushen, N. Z., via URDXC) 

Outer Mongolia -Ulan- Bator, 8.400, 
noted with oriental -type program to 
0800, then with Moscow relay. (Rose - 
nauer, Calif.) Noted from 0400, fair 
to excellent. (Balbi, Calif.) 

Pakistan -Radio Pakistan, Lahore, 
has been radiating on 6.075 since No- 
vember 1, 1949. (Sampat, India) 

Frequencies and schedules of Radio 
Pakistan seem to be irregular, but at 
the time this was compiled English 
news periods appeared to be radiated 
on 9.646 at 2145 and 1015; on 11.885 at 
0210; on 11.845 at 0700 and 0820; on 
17.825 at 0110 and 0210; on 11.548 at 
0700, 0820, 1015; Dacca was using 7.635 
for English news at 0700 and 1015, and 
may use 15.335 for English news at 
either 2100 or 2145; however, there is 
a possibility that the 15.335 outlet 
heard evenings (from around 2045) 
may be Karachi. There definitely are 
two 50 kw. transmitters now operat- 
ing from Karachi. It is possible, also, 
that at times Dacca may be using its 
old channel of 15.27. (Hankins, Pa., 
Morris, N. Y., Sampat, India) 

Panama -A station announcing "Ra- 
dio Continental," located in Panama 
City, has been heard with news in 
Spanish ending 1930 on 6.0445; also 
noted at 0630. (Oskay, N. J.) Noted 
in Washington signing off 2400. (Trei- 
bel) Radio Sweden says this station's 
QRA is believed to be Radio Progra- 
mas Continental, S. A., Apartado 1795, 
Panama City, Republic of Panama. 

Peru - OAX5C, measured 9.4776, 
Ica, noted 2315 with classical music. 
(Treibel, Washington) 

Philippines - Balbi, Calif., is still 
hearing DZH7, Manila, on 9.730, where 
it is QRM'd by BEA8, 9.735, Nanking; 
noted in English 0400 -0500, news at 
start. Balbi notes that DZH3, 9.50, 
Manila, has news 0400, 0500. 

According to the "Philippines Free 
Press," weekly news- magazine, the 
Bacolod Broadcasting Corporation is 
operating DYBR, 1120 kc., and DYB2, 
4.985; this is Bacolod's first station 
and was formally inaugurated De- 
cember 25, 1949, although had tested 

wit 
FILTERS 

NO HERRINGBONE 2 

NO SOUND BARS 
NO JITTERS] 

This New TV HIGH- PASS FILTER 
will reduce interference which may be 
picked up by the i -f. amplifier of your 
tv. receiver. 

The Miller No. 6168 High -Pass Filter 
diminishes spurious signals which arise 
from strong, local fields generated by 
1. Amateur radio transmitters. 
2. X -ray or medical diathermy equip. 
3. Short wave stations. 
4. Industrial r.f. heating units. 
5. Various electrical appliances. 

Filter is designed to attenuate all sig- 
nals to 40 megacycles. All television 
channels passed with minimum loss. 
Installed easily in antenna lead -in. No 
tuning required. Dim. 1- 7/16" by 1 -' /8" 

by 3 -1 /2" high. 
Cat. No. List Price 
6168 For 300 -ohm line $5.00 

See your Wholesaler or 
write us for literature 

J. W`MILLER COMPANY 
5917 S. Main St., Los Angeles, Calif. 

BUILDERS OF QUALITY RADIO INDUCTANCES SINCE 1924 
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from October 13, 1949. Geographi- 
cally, Bacolod is 300 miles SSE of Ma- 
nila. (Loboyen, Ill.) Cushen, N. Z., 
says DYB2, "The Voice of Bacolod," 
4.985, operates with 250 w., and is 
heard to 0900, but has bad CWQRM; 
that Davao is on 3.950 with no call yet 
assigned, and that another station 
DXAW, "The Pioneer of Davao," op- 
erates on m.w. 1180 kc., only, as yet; 
that DYRC, 600 kc. and DYH2, 6.140, 
"The Voice of Cebu," 151 Colon St., 
Cebu City, operates 1600 -1100, station 
being owned by the Cebu Broadcasting 
Co., operated by the Manila Broadcast- 
ing Co., and affiliated with NBC; DYH2 
is heard on Sundays at 0530 with a 
"Voice of America" transcription, 
"Make Believe Ballroom," Cushen 
says. 

Pitcairn Island - Overseas sources 
report vaguely that a station, XKG, is 
operating from this island on 8.290; 
no other details. 

Portuguese Guinea - CQM7, 6.993, 
Bissau, excellent in Newfoundland 
1630 -1800 closedown. (Peddle) 

Portuguese India -Radio Goa, 9.610, 
now broadcasts in English daily; the 
schedule over -all is 2030 -0640; 0730- 
0930; program consists of light and 
classical music on records and request 
program. It also uses Portuguese, 
Konkani, Hindi, Urdu, Sindhi, Mara - 
thi, and Gujarati. On Wednesdays 
carries English religious program 
( "Bringing Christ to the Nations "). 

Roumania -Radio Bucharest, 9.252, 
usually is readable, fair level, 1500- 
1530 in English. 

In verifying for Ferguson, N. C., 
Radio Bucharest listed channels of 
823 kc., 5.990, 6.205, 9.250, 11.900. 

Saudi Arabia -A Danish DX -er re- 
ports Mecca on 11.950 at 1200 -1317; 
a German listener has measured fre- 
quencies as 5.976, 9.652, and 11.750, 
heard in Arabic 1200 -1300. (Radio Swe- 
den) Cushen, N. Z., has heard Mecca 
testing 1300 -1315 in English on 3.950, 
and then on 3.060 when changed from 
rhombic to doublet antenna; also 
heard on 5.990, 9.650, and 11.750, ac- 
cording to announcements, these are 
tests for reception in Cairo; tests 1200- 
1300 in Arabic. (Radio Australia) 

South Africa - The South African 
Broadcasting Corporation is to have 
a new transmitter in service from May 
1. (Radio Sweden) Other sources in- 
dicate that perhaps more than one 
new transmitter will be put in opera- 
tion. The new installation is for the 
"C" (commercial) program to be 
called "Springbok Radio." The serv- 
ice will operate on s.w. in the 31 -, 40 -, 
60 -, 90 -, and 120 -meter bands daily at 
2345 -1600 and Saturdays to 1200; ex- 
act frequencies to be used were not 
known at the time this was compiled. 

According to Short Wave News, Lon- 
don, ZRB, Air Force Station at Pre- 
toria, now operates on only 9.110 on 
Sunday- Thursday at 2345 -1015 and 
Friday 2345 -0500; verifies with card; 
QRA is Officer Commanding No. 64 
Air School, P. O. Odonata, District of 
Pretoria, Transvaal, South Africa. 

ZRB, measured 6.1096, noted 0020 
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100 WATT BENDIX TRANSMITTER 

3 -807 tubes. 4- 12SK7's 2' 5 amp. 11F 

meter and separate master oscillators. 
Easily changed to cover 20 -40 -80 meters 
and using crystal 10 meters also. Thus 
giving you a complete coverage transmitter 
7 section and position switch changes ECO. 
IPA and output tank simultaneously. Comes 
with MP -28 Mod. 6 dynamotor. 
USED $29.50 NEW $45.00 

BRAND 
NEW 

APS -13 
WARNING 

RADAR 
17 tubes as follows: 9 -6AB5, 5-606. 2 -2021. and VR- 
105. 410 to 420 Mc. and 30 Mc. F. Good deal for conversion 
and citizen band. With instruction cook. 16.95 Originally over $100 $ $ 

COMMAND RECEIVERS 
Tested Before Shipping 

190 -550 CC Used. Orig. 
$40. Now 59.95 

3-6 
Mv 

MC Used. Orig. $30. 4.95 
3 -6 MC New. Orig. $35. ( !' `;'p 

Now .... .... 6.50 
6 -1.9 MC Used 7.95 
1.5 -3 Meg. Used. Excel- 

lent 14.95 
ARR -2. Used.234 -258 Meg.9.95 

COMMAND XMITTERS 
BC -459, 7 -9.1 Mc. Excel!. Cond $9.95 
T -22 ARC- 5.7 -9.1. New.O rig. $50. Now 12.15 
3-4 MC. Used. Orig. $50. Now 12.50 
5.3 -7 MC. Used. Orig. $30. Now......3.95 
7.21 ARC-5. 5.3-7. New. Orig. M. Now 5.95 
4 -5.3 MC. Used. Orig. $30. Now......3.49 
T -20 ARC -5. New. Orig. $40. Now 6.95 
2 -I -3 MC. LN. Orig. $40. Now.. 9.95 

TA-12 

BC -611 "HANDIE- TALKIES" FREQ. 3-6 MC 
No wires to attach. Easy to operate. Push button controlled. No skill 
necessary. Already tuned to set frequency. Crystal controlled. Trans- 
mitter and receiver in same case. Only 5''4 lbs. with batteries (batteries 
can be supplied). Small: 15'/¡x3' /¡a5 W. Aluminum case. Complete 
with tubes, crystals and I set of batteries. 
Used, good pond PRICE ON REQUEST 

BC -1068 RCVR 1á0-2I0 Meg. Con - 
ftuni g1t AF60 Cy, 

Dower supply. 
Makes 

tuning for 
meter 

Antr. 
DET. and OSC. Makes ideal FM or 2 meter rcvr. 
with few modifications. Has 14 tubes: 1 -6567, 
1 -6H6, 3 -6SH7, 3 -6AC7, 2 -6A87, 1-615, 
I -Ssed 

$ 
U4G, 1 -9006. 1 -6E5 ind. $22.50 U 

BOTH BC- l068and BC -1072 $38.95 
BC -1072 XMITTER 

157 -187 MC. Input 117VAC 60 cy. Has parallel rod OSC 
using 2 -826 PP, contains power supply, general radio 
parue 1.5A. 31= 0-5 kilovottmeter, 10 tubes and loads 
of other parts too numerous to mention. $.g 

1.7 
9.75 

With tubes. Less Blower. Used 

4 
8for 15 TUBE. New each 51.95; $4.95 

BC -474 FIELD TRANSMITTER RECEIVER 
Receiver tunes from 2.3 megs. to 6.5 
megs. using I RF stage. Power require- 
ments 90 V and 1.5 V. Transmitter tunes 
from 3.5 -6.3 megs., phone or CW using 
6V6ECO, 6V6PA, and 6V6 modulator. 
Uses 100 mil. plate meter and 0 -1 amt.. 
RF ammeter. Power requirements 300 V 
100 mil. Excel. used cond. with tubes 
and receiver 

. dry battery $39.95 
ASB -7 INDICATOR $10.75 
Makes a beautiful scope foundation kit. Has SBPI, 4 --GAC7, 3-6H6. Can also 
be used for remote television indicator with conversion. Good cond. Orig. $30 

10 ASSORTED OIL CONDENSERS -up to I0 MFD....$5.95 

BC -924 FM XMITTER 
Freq. range 27 -39 Mc, 35 watts output 4 channels, tunable throughout entire 
range, band width 20 Cc. ECO controlled, 2 -6517, 2 -615, 1 -6AG7, 1-6V6, 
I -VR- 150/30, 1 -6SL7, and 2-815. 

as,e 

1 
Complete with tubes, with dynamotor. $2.95 Used ------------ - - - -d 
I 

SCR -522 VFH TRANSCEIVER 
An all time favorite for all 2 meter ham operators. This unit consists of chassis,' 

1 BC -625 transmitter and BC -624 receiver,transmitter being slat controlled and 1 
having an am output of approx. 15 watts. Freq. range 100 -156 meg. w /diagram. I Used. Complete. Good coed $29.95 
Xmitter or Revr. Separate $14.95 

Go m _ _ m _ _ em mo - - me - - em - - e 

CASE. BOTH FOR 

BC -1073 WAVEMETER 
PWR. SUPPLY SECTION: 110 V 60 Cy, 330 V 
DC 85 MA 2 section filter. Also 15 tubes; to. 
6NS7's, I -5Y3, 1 -6H6, 1 -6517, 1.6VH, 1 -65A7. 
Can be purchased separate at $9.95 
WAVEMETER SECTION: has high quality 
resonant cavity tuning from 150 -210 MC, 
oscillator, heterodyne amplifier, electric tuning 
eye, precision millen gear drive and collapsi- 
ble antenna. Built -in oscillator checks against 
cavity for proper frequency setting: Uses 9002, 
6SF5 and 6E5 tubes. Used $14.00 
PWR. SUPPLY AND WAVEMETER IN ONE 

522.50 
WRITE FOR NEW 1950 CATALOG 

WESTERN ELECTRIC AUDIO 
AMPLIFIER TYPE D- 150300 

An excellent mod. driver or PA 
system with hi- quality compo- 
nents and construction. Input 
stage consists of parallel 6L7's 
feeding parallel 6C5's. Imped- 
ance couple to 6L6's in PP 
parallel. Class A 40 W output 225 
ohms output impedance. Power 
supply 110V 60 cyc. using 2- 
514's. Has built -in limitor and 
compression circuits. Maximum 

gain 110 DB. Fits standard 17' rack. Tune sub- chassis is 
hinged and folds back for easy servicing in rack as shown. 
Excell. tond. COMPLETE WITH TUBES $49.95 
SIMPSON 424 VOLT -OHM -METER 
TS -291, part of I -56 Test Set. 0 -3 -30. 300. 600 -volts DC.1000 
ohms /volt 0- 500 - 10,000 - 100,000, I meg. ohms. In excellent 
condition. 5 Wx3 %'x2. /16' $14.95 

TRIPLETT /1183 -SC COMBINATION 
TESTER 

Checks tubes, AF output, measures AC, DC volts, direct 
current, resistance. cap. Can be used as free -point tester 
for measurements at tube sockets while radio is on, with- 
out removing chassis from cabinet 0/10/50/250/500 /1000 
AC, DC volts. Ohms /volt: 10,000 DC, 2000 AC. DC MA. 
0/1 /10/50/250. Ohms: 0- 500 -15,000, 0 -1.5 or 15 megs. 
Used good condition. Part of I.56C test set. 14%'a7z4 x 4W. Weighs 5.2 lbs $49.50 
LAVOIE VHF FREQ. METER. Type 105SM 
Tunes from 375- 725MC..1%. Brand new. 
Complete $59.95 

ARC -5 VHF SET 
R -28 RCVR: Superhet operating on 4 xtal channels 
100 -156 Mc remote control to actuate turret -tuning 
mechanism. 12 tubes-4-717A, 1 -12A6, 3 -12SH7 
and 2- I2SL7GT w /dyn. Orienally $65.00. 
MD -7 MODULATOR: Contains all necessary circuits. 
and components for plate mod of T -23 Xmitter, w /dyn. 
which supplies plate and screen voltages for mod. 
Used. Originally $36.00. 
T -23 XMITTER: MCW and phone on 4 channels, 100- 
156 MC, automatic turret- tuning, tank circuits remote 
controlled. 4 tubes -2 -1625, 2 -832A. Originally 
$50.00. 
COMPLETE SET OF THREE UNITS, USED$42.50 

DEPT. R -9, 2033.37 W. VENIC B VD. 
LOS ANGELES 6. CALIFORNIA 

IMPORTANT 
NO ORDER LESS THAN $5.00. Send 30'i, deposit 
on cost of item or full amount to save COD charges. 
Do not send shipping costs. It will be COD only. 
Shipments sent via railway express unless other 
instructions given. Merchandise subject to prior sale. 
Prices subject to change at any time. 

When answering Advertisements please mention 
RADIO r& TELEVISION NEWS 
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NOISE NOW 
ELIMINATED 
THE ANSWER TO YOUR 

TV FRONT END TROUBLES 
Volume Controls, Push Button Assemblies, Band 
Switches, and all electrical contacts Special 1 
Trial Bottle Postpaid 

Satisfaction Guaranteed or Money Refunded. 

0 [Inquiries invited from Jobbers 
for quantity quotation. 

ELECTRONIC CHEMICAL CORP. 
Executive Offices 

1 Montgomery St. Jersey City, N. J. 

EASY TO LEARN CODE 
It is .,a y to learn or Increase speed 

Ith n Instrnvetograph Code Teacher. 
Adorns the quickest and most prac- tical method yet developed For be- 
ginners or advanced students. Availa- 
ble 

typical 
messabeginner's 

sublects. 
Speed range 40 WPM. Always 
ready -no QRM. 

ENDORSED BY THOUSANDS' 

The Instructograph Code Teacher lit- 
erally takes the place of an operator - 
instructor and enables anyone to learn ana aster code without fur- ther assistance. Thousands of ceesful operators bane 
acquired the code" with the uintructograph System. Write today for convenient rental and purchase plane, 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD. CHICAGO 40. ILLINOIS 
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BUILD 15 RADIOS ONLY$ 1415 
Absolutely No Knowledge of Radio Necessary. 
No Additional Parts Needed 
Excellent Background for Television. 

The PROGRESSIVE RADIO EDU -KIT will help you if you 
want an EDUCATIONAL 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 PRO- 
GRESSIVE RADIO EDU -KIT is the product of many years of 
teaching and engineering experience. The detailed instructions 
and quizzes are clearly written and illustrated, so that they can be 
understood by anyone between the ages of 12 and 80. 

The PROGRESSIVE RADIO EDU -KIT is not merely a collection of 
radio parts accompanied by a radio diagram. IT IS PRACTICALLY A 
RADIO COURSE, 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 CAREFULLY 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 EXCELLENT 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. 

ELECTRICAL AND RADIO TESTER ELECTRIC SOLDERING IRON 
SCREWDRIVER ALIGNMENT TOOL 
BOOK ON TELEVISION SPOOL OF ROSIN CORE SOLDER 
GENEROUS HANK OF WIRE MEMBERSHIP IN RADIO -TV CLUB 

ORDER YOUR PROGRESSIVE EDU -KIT TODAY, OR SEND FOR FREE "KIT -KATALOG" 
POSTAGE PREPAID ON CASH ORDERS. C.O.D. ORDERS ACCEPTED IN U.S.A. 

FREE 
1950 EXTRAS: 

PROGRESSIVE ELECTRONICS CO. 
497 Union Ave., Dept. RN -33 

Brooklyn 11, New York 

SOUND POWERED 

)-OP 
PHONES 

I IDEAL FOR TV 
INSTALLATIONS! 
COMPLETE TWO -WAY 

COMMUNICATIONS 
Sets are ruggedly constructed of high quality 
lightweight Polystyrene plastic- engineered for 
extra long service. Practical, fool -proof opera- 
tion guaranteed up to Vu mile. NO BATTER- 
IES OR ELECTRICITY REQUIRED! Comes 
complete with 25 feet of two conductor line. 
Unconditional 10 -Day Maaey SEND ONLY 

Back Guarantee $3.49 SEND NO MONEY! Just mail postcard 
today and pay postman only $3.49 plus Two Units aom- 
postage, or rem in gull- postpaid. prete Post Paid 

THE ROBIN HOOD COMPANY 
Dept. RN -3, 314 Market St., Newark 5, N. J. 

RADIO a n d TELEVISION 
Thorough Training in All 

Technical Phases 
APPROVED FOR VETERANS 

WEEKLY RATES DAYS- EVENINGS 
FREE PLACEMENT SERVICE FOR 

GRADUATES 
For Free Catalog write Dept. RN -50 

A Service of Radio Corporation of America 
RCA INSTITUTES, INC. 

350 West 4th St., New York 14, H, Y. 

PEN -OSCIL -LITE 
Extremely convenient test oscillator for all radio 
servicing; alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
v. Low in cost Used by Signal Corps 

Write for information. 

GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 9, N. Y. -NEW. 

75's 

TV ANTENNA 
ltS T-Versatile! 

MODEL TV 2 XR 
Boxed, 4rYs lbs. 

Welcome news for servicemen! SKYLINERS 
adapt to any area, thus slash inventory 
costs. Basic 4 -4 Conical, HI and LO Con- 
version Units -ALL SOLD SEPARATELY - 
custom- install any TV receiver. Never a 
shortage or leftover part. 
No Loose Hardware Speed Nut Assembly 

New Non -Slip Most Clamp Mounts For 
Extra Rods Seamless Tubing 

Covers all charmers lop overall gale 
Four extra rod mounts built -in every SKY - 
LINER permit rod additions and rear- 
rangement. Where more HI or LO gain 
is needed, rods may be inserted as 
illustrated or as required. ADDITIONAL 
RODS SOLD SEPARATELY. 

Protected Territories Open For Direct Twin -Vex 
Representatives. 

Write For Full Information. 

Order your first SKYLINERS today! Include sufficient postage 
balance refunded. No COD's. Write for FREE Catalog. 

TWIN -VEX MANUFACTURING `COMPANY 
E .& HUNTING PARK AVE. PHILADELPHIA 24, PA. 

with popular recordings. (Treibel, 
Washington) Usually is good level 
here in West Virginia from 2345 sign - 
on, and normally has news 2400, BBC 
news relay 0100. 

Spain- Sutton, Ohio, says Madrid's 
15.620 outlet appears to be scheduled 
0955 -1220, at times to 1230. 

Suez Canal Zone - "Your Forces 
Broadcasting Service, Fayid," is heard 
testing on 7.220 at 0200 -0230 and some 
days at 0300 -0330 by Bert Bluman, Is- 
rael. (Radio Sweden) 

Surinam - PZC, measured 15.4058, 
Paramaribo, noted 1755 with popular 
recordings, announcements in Dutch. 
(Treibel, Washington. Had improved 
signal past month or so, 1645 -2030; on 
rare occasions has opened 1630 and 
signed off 2055; no English noted. 
(Grove, Ill.) 

Switzerland - Aberg, Sweden, re- 
ports United Nations Radio heard 1045 
on 11.725 with news in Hebrew. 

United Nations Radio, 6.672, now has 
English weekdays 1420. (Pearce, Eng- 
land) 

Berne noted using HE17, 15.320, in- 
stead of HERE, 15.305, in the 1730- 
1815 transmission to North America. 
(Cox, Delaware) 

Syria - Damascus, 11.750, is fair 
level in Newfoundland 1315 -1345. 
(Peddle) 

Taiwan -"Voice of Free China," Tai - 
peh, appears to be scheduled 2300- 
0100 (first hour in English) to the 
West Coast USA over BED4, 11.725; 
and 0500 -1130 (from 0600 on Sunday) 
over BED7, 7.1505, with news around 
0610. In a letter to Moore, Calif., 
Chang Shui -yu, Head, Audience Serv- 
ice Section, Taiwan Broadcasting Sta- 
tion, Taipeh, Taiwan, China, stated 
that "the Taiwan Broadcasting Sta- 
tion is situated in Taipeh, Taiwan, and 
is of course anti -Communist. All the 
calls of the station are BED's, no mat- 
ter what number affixes them. You 
also may hear station BCAF which is 
the broadcasting outlet of the Chinese 
Air Force, situated in Taiwan also, 
operated on 910 kc. in the 329 -m. 
band." BCAF at last report was us- 
ing the s.w. frequency of approximate- 
ly 8.996. 

During most of the English period 
2300 -2400 on 11.725, there is terrific 
QRM from CROL, 11.72, Canada. 
(Treibel, Washington) BED4 is sel- 
dom audible here in the East. 

Tangiers- Latest schedules of the 
"Voice of America" relay station at 
Tangiers are Tangier I, 7.220, at 1500- 
1730 to Europe; Tangier II, 11.710, 
at 1130 -1730 to Europe, Tangier I, 
15.240, at 1130 -1500 to Europe. 

Thailand -While "Down Under" 
sources insist that HS8PD, Bangkok, 
is operating on 6.235, it has been 
measured consistently within a few 
cycles of 6.2408 by Oskay, N. J.; has 
news 0515, 0615. 

Tibet - Although press dispatches 
from New Delhi reported some months 
ago that a station calling itself "Radio 
Tibet" had been heard on approxi- 
mately 7.200, I have received word 
from Sampat, Bombay, that he has 
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been unable to hear any such station. 
If anyone has actually "heard" this 
outlet, please let me know. 

According to Lowell Thomas, the 
American newscaster, "Radio Tibet" is 
being operated by Reggie Fox, AC4YN 
in English, Chinese, Tibetan. Fox, for- 
merly a representative of the British 
Political Mission, resigned his post, 
married a Tibetan girl, now holds a 
high post in the regime of the Dalai 
Lama, and is now considered a native 
of Tibet, it is reported. According to 
Mr. Thomas, Fox expects to spend the 
remainder of his life in Tibet. Two 
of his four children are now attend- 
ing school in India; they are being 
trained to fill high government posts 
in Tibet. (DeMyer, Mich.) 

USSR -A Soviet outlet noted in 
Russian on 7.93 from 0600, powerful 
signal; the 9.48 outlet heard with 
Home Service from 0200, strong sig- 
nal in California. (Balbi) 

Vatican -HVJ, 7.28, noted in Swe- 
den with Spanish 1500. (Aberg) 

* * * 

Last Minute Tips 
A station reported earlier by Radio 

Sweden as "unknown" has now been 
identified as Radio Euscari, "La Voz 
de la resistencia Basca"; this clandes- 
tine outlet operates on 6.090 at 0200- 
0230, and on 6.525 at 1600 -1630. (Ra- 
dio Sweden) 

A transmitter heard by Bluman, 
Israel, on 7.075, is probably Bahrein 
Island in the Persian Gulf; heard be- 
fore 1050 when the station is blotted 
out by Ramallah's carrier. (Radio 
Sweden) 

At the time this was compiled, 
Boice, Conn., reported Paris, 9.55, 
9.68, had discontinued the English 
beam to North America 1945 -2000. 

Radio Sweden says the Lisbon out- 
let formerly on 15.160 has now moved 
to 15.147; also reports Portuguese Ra- 
dio Clube, Oporto, on 7.530 at 1300- 
1800. 

A station heard by Peddle, New- 
foundland, on 11.950 at 1230 -1300 is 
believed to be Mecca, Saudi Arabia; 
poor level. Pearce, England, is hear- 
ing this one at 1200 -1300, but occasion- 
ally continues to test to around 1315 
when announces "This is Saudi Arabia 
Broadcasting System." 

A strong station heard on 7.906 at 
1200 -1300 is presumed to be a new 
Greek outlet. (Radio Sweden) 

The Forces Station, Central Greece, 
Larissa, noted back on approximately 
6.745 from 6.770; sent QSL card; list- 
ed English program for Thursday 1530. 
(Pearce, England) Gives schedule as 
0000 -0200, 0500 -0800, 1100 -1545. (Radio 
Australia) 

PRL8, 11.72, Rio de Janeiro, Brazil, 
now heard with fine level to 0355 sign - 
off ; this transmission is relay of m.w. 
"Radio Maua." (Worris, N. Y.) 

I recently noted Radio Brazzaville, 
11.972, on a Sunday at 1100 with news 
for the Far East; fair level; announced 
was operating in the 25 -, 31 -, and 48- 
m. bands. 

According to Radio Sweden, FBS, 
Middle East, Malta, has been heard 
May, 1950 
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WILL BE LOOKING FOR YOU 

f f f I t f f f t f 

TURNER GANG 

ROOM SO9A' STEVENS HOTEL, MAY 22 - 2S 

THE TURNER COMPA 7Y, 

933 17th Street, N.E., Cedar Rapids, Iowa 

hilett BY TURNER 

GOLD PLATED CRYSTALS 

FOR $100 POSTPAID 
In the U. S .A. 

All fundamental fregs. in Kilocycles 
5910 6510 6690 7390 
6350 6610 7270 7480 
6370 6670 7350 7580 
6470 6940 7380 9720 

GUARANTEED 

ELECTRONICRAFT, Inc. 
5 Waverly Place, Tuckahoe 7, N. Y. 

AUDIO ENGINEERING SCHOOL 
Practical engineering .trainin in Audio fundamentals, 
Dfac, Film. Magnetic Iecording, and Audio frequency 
Studio training simulates Broadcast Motion Picture. Television. and Commercial -Recording work. 

Approved for Veterans 

HOLLYWOOD SOUND INSTITUTE, Inc. 
1040 -N North Kenmore, Hollywood 27, Calif. 

Correspondence Courses Mailable 
Specify if Veteran or Non- eteran 

RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
Thorough training in all phases of radio and elec- 
tronics, open to high school and junior collegeggrrad- 
uates. Old established school specializing In Radio 
training exclusively. Modern laboratories and 
courses. Enrollments limited. Approved veteran 
training. 
VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Ind. 
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SAVE $180! 
BANISH FOREVER 

DAS! H TNIGHYTS! 
VARIABLE ELECTRIC 
(PATENTED FILTER) 
ELECTRIC AIR 

CIRCULATOR 
FOR COOL -CLEAN AIR 

WINTER & SUMMER 

BRAND NEW 

No Dirt -No Draft -No Noise 
Continuous Variable Control 

L- 

DELIVERS 695 (C. F. M.) CUBIC 
FEET PER MINUTE IN FREE AIR 

PERFECT VENTILA- 
TION. Air filtration is 
assured by use of PAT- 
ENTED FILTER for 
ELIMINATING DUST, 
DIRT, and POLLEN 
from outdoors. 

Ventilates your room 
with CLEAN, COOL, 
FILTERED AIR 
SUMMER or WINTER. 
Enables you to SUBDUE 
outside NOISES by 
keeping windows closed 
and to get the amount 
of air you want, whether 
calm or stormy. 

Easily ADAPTED TO 
ANY WINDOW without 
cutting or marring; 
mounted flush with in- 
side of window for 
pleasing appearance. 

Cabinet is made of 
HEAVY STEEL with "BAKED ON" BRONZE HAM - 
MERTONE FINISH. Will blend with all home, office, 
or factory surroundings. 

HOMES 

OFFICES 

SCHOOLS 

FACTORIES 

SHOWROOMS 

A SENSATIONAL BUY! $449, 
110V 60 Cycle AC 

F.O.B. 
N.Y.C. 

( 220 -230 V.A.C. $59.95 
1 110 V.D.C. 59.95 
( 220 -250 V.D.C. 59.95 

(Plus 10% U. S. Excise Tax) 

TERMS: 2O% Deposit, Balance C.O.D., F.O.B. 
N. Y. C. Rated firms open a/c net 10 days. 

MANUEL KLEIN 
76 CORTLANDT STREET 
NEW YORK 7, N. Y. REctor 2 -6460 
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on a new channel of 9.925 around 1500. 
Fargo, Ga., recently heard a station 

on approximately 8.87 with news 1530 
announcing as Jerusalem, Israel. 

* * * 

Press Time Flashes 
Direct from Leslie Knight, Chief, 

Forces Broadcasting Service, Middle 
East, Malta, I learn that later in the 
year FBS may inaugurate a special 
weekly program for SWL's; if so, most 
likely will be around 1715 EST (2215 
GMT). For the present, schedules are 
4.965,2300 -0200, 0830 -1700; 7.270,2300- 
0200, 0900 -1700; 11.895, 0430 -0830. 

YDC, 15.15, Djakarta, noted good 
level 0900 -1000 in English to China and 
Burma; announces YDB2, 4.91, in dual; 
same channels are used for 0600 -0700 
English period; during each English 
session has news at start and just be- 
fore close. Radio Sweden confirms that 
European beam from YDF2, 11.785, has 
been extended to 1115 -1500 and that 
last hour is English. 

Verifying for DeMyer, Michigan, 
Mauritius, listed frequency of 15.075 
(actually heard on approximately 
15.05) and schedule with 1.5 kw. as 
2200 -2315, 0300 -0430, 0930 -1200; is best 
here 2300, usually leaves air around 
2310 to 2320 with playing of first half 
of "God Save the King "; stated an- 
tenna is delta -type; uses both French, 
English. 

Boice, Conn., reports Radio Pakistan, 
11.885, Karachi, with news at dictation 
speed for Middle East at 1330; con- 
firmed here, good level; seems daily 
feature now. 

QRA for "Radio Elizabeth," OQ2AB, 
11.900, 7.150, is A.F.M. Schovens, Box 
1039, Elizabethville, Belgian Congo; 
QRA for OQ2AC, 3.390, 4.980, 7.200, is 
College des Francaise, De Sales, Eliz- 
abethville, Belgian Congo; both send 
excellent QSL cards. (Nordh, Sweden, 
via ISWC, London) 

BCAF, 8.996, Teipeh, Taiwan, noted 
in Australia 0630 with English- Chinese 
lesson; Western music 0715. Bangkok, 
6.24, 1591, noted both 0515, 0615, with 
news. DYB2, 4.985, Bacolod City, Phil- 
ippines, heard 0530 with world and 
local news, then music. ZJM7, 11.72, 
Cyprus, noted 1600 with Arabic news, 
then music. (Sanderson) 

Short Wave News, London, has an- 
nounced it shortly will publish a suc- 
cessor to its "Short Wave Listeners' 
Annual" under the title, "The Op- Aid "; 
will include prefix lists, both by coun- 
try and by prefix, zone boundaries, 
time tables, postage and mileage data, 
and much other essential information 
in a form which will aid ready refer- 
ence. But will not include s.w. broad- 
cast station lists "as this section is so 
well covered in the World Radio Hand- 
book for Listeners." 

The Overseas Broadcasting Station, 
Bangkok, Thailand, verified for Bel - 
lington, N. Y., with attractive card. 

Serrano, Brazil, flashes that Lou - 
renco Marques, 15.196, has news in 
Portuguese 1320, 1450; last news is 
followed by program preview; sched- 
ule seems 1300 -1500 although some 
days runs as late as 1530. 

TV CHASSIS SPECIAL! 

A SET -NOT A KIT 
22 Tubes 
Hi -gain Turret type $11 Fed. Tax 

Less Tuner $1.80 
CRT 

Completely wired, factory engineered, tested 
and guaranteed. Perfect for custom installation. 
F.O.B. Long Island City -20% deposit, Bal. 
C.O.D. 

MACKAY TELEVISION CORP. 
12 -0i 44th Ave., Long Island City, N. Y. 

SUPREME D.C. MINIMETERS 
NEW COMPACT POCKET TESTERS, 21/4 "x33/4"x11/8" 
MODEL 402 voltmeter O- 5/50/500 VOLT $5.95 
MODEL 403 voltmeter 0- 10/100 /1000 VOLT 5.95 
MODEL 404 voltmeter 0. 2.5/25/250 VOLT.. 5.95 
MODEL 410 milliammeter 0. 25/250/2500 MA 5.95 
MODEL 411 milliammeter 0- 50/500 /5000 MA 5.95 
MODEL 420 ammeter 0- 0.1/1/10 AMPS 6.95 

TUBES 
OA2 81.55 
OA3 /VR75 .95 

6AK5 ..$ .85 
6AL5 .. .65 

6SH7 ...$ .47 
6V6 .95 

OB2 1.72 
OB3 /VR90 .70 

6AQ5 .. .57 
8A1J6 .. .60 

6Y6G .. .69 
12SA7 .. .56 

0C3/VR105 .75 
OD3 /VR150 .59 

6006G . 1.49 
6C4 ... .25 

12SK7 .. .56 
811 ... 2.49 

1B3/8016 1.49 
5R4GY 1.10 

6J5 .... .48 
636 ... .89 

813 ... 7.95 
815 ... 1.25 

5V4G .88 
5Y3GT .42 

6K6 ... .49 
6L6 .. 1.19 

816 .. 1.17 
829B ... 7.95 

6AC7 .79 
6A05 .79 

6S37 ... .57 
6SK7 ... .55 

S32A ... 4.95 
8ß6A ... 1.10 

3" METERS 2" METERS 
0.1 MA S Scale...53.95 
0-5 MA SP Scale.. 2.95 

WEST 0 -500 ua SP 
Scale $4.75 

0 -20 MA WH 3.95 
0 -50 MA WH 4.50 

WEST 506 0 -1 MA. 4.50 
SUN 0 -1 MA 3.95 

0 -80 MA WE 2.95 
0 -100 MA WH 4.50 0 -5 MA SP Scale SQ 2.49 

0 -25 MA SP Scale. 2.49 
0 -200 MA GE 4.50 
0 -150 VAC WH . 6.95 

0 -50 MA SP Scale SQ 2.49 
SUN 0 -20 VDC.... 2.95 

-.10+5 DB WEST 
301 8.95 

GE 0 -30 VDC 3.50 
0 -2 AMP RF SQ 2.49 

60 CY 115V FR MTR 6.95 0 -4 AMP RF 2.49 
MISCELLANEOUS 

GE 100.0 -100 ua 4" SQ Special Scale $ 7.95 
0 -200 ua 4" SQ VOLT - OHM -MIL Scale 7.95 
0 -500 ua 4" SQ GOOD -BAD. 0 -100 Scale 5.95 
100 KC MOUNTED PRECISION XTAL 5.95 
10,000 or 50,000 ohm 100W resistor ea. .49 
Fil Xform 1I5V 60CV input 6.3V, LOA, 4 lbs.. 1.77 
10 HY 150 MA 140 ohm CHOKE 2 for 2.50 
15 HY 250 MA 60 ohm CHOKE 2.95 
BC 1206 Receiver 200 -400KC 6.25 
BC 9060 WAVEMETER 150 -235 MC 14.50 
BC 221E FREQ- METER, with Xtal & CAL BOOK 79.50 
APT5 XMTR COMPLETE WITH TUBES 69.50 
MINIMUM ORDER $3.00, SEND FOR "POLY- GRAM" 

POLY -TECH 
919 DAWSON STREET NEW YORK 59, NEW YORK 

25% DEPOSIT WITH ORDER, OALANCE C.O.D. 

/NC. 

CONICAL "V" BEAMS 
ASBURY PARK, NEW JERSEY 

THE SKILL TO DESIGN 

THE FACILITIES TO PRODUCE 

THE ABILITY TO DELIVER 

MANUFACTURERS OF THE 
CONICAL "V" BEAM 
FOR TV AND FM RECEPTION 

Available through Authorized 
TELREX Distributors 

WRITE DEPT. R FOR CATALOG 
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DUH5, 11.84, Manila, heard weak 
around 0230 in Oregon. (Callarman) 

Radio Brazzaville now has news 
1745 on 11.972 to North America; on 
9.440 and 9.987 to South America; first 
two best here in W. Va.; seems to have 
dropped newscasts formerly at 1900 
and 0030. 

A station reported widely on approx- 
imately 9.530 around is be- 
lieved Warsaw. 

OXI, 5.940, Greenland, noted 1735 
in Danish; off 1748. (Bromley, On- 
tario) 

A station that may be DYH3, 
Manila, noted by Dilg and Balbi, Calif., 
on approximately 6.11; announces as 
"largest station in the Philippines "; 
good 0500. 

Saigon, French Indo- China, noted by 
Balbi, Calif., on 11.84, a new channel, 
from 0355; confirmed here in W. Va. at 
0500 with news by woman; at 0515 was 
buried by LRT, Argentina, same fre- 
quency. Noted by Balbi on "old" 11.78 
channel at 1015 with French news 
relay from Paris, signed off 1030. I 
cannot find it anywhere at 1800 - 
former opening time on 11.78. 

The Radio Club of Sweden says 
Damascus, 6.000, Syria, now has news 
1530. 

CR6RO, 7.582, Radio Clube do Bie, 
Silva Porto, Angola, says power soon 
will be increased from 400 w. to 1 kw. 
Radio Omdurman, Anglo- Egyptian Su- 
dan, is on 6.115 now in addition to 
9.747; has English on Friday 1230- 
1300. (Radio Club of Sweden) 

YDQ3, 11.084, Makassar, Celebes, 
noted 0745; announced in English 
0800. (Sutton, Ohio) 

Fargo, Ga., flashes he has picked up 
Israel on 9.000 with news 1700, then a 
question- and -answer program about 
Israel; gave QRA as P.O. Box 754, 
Jerusalem, Israel, Station IBX; ex- 
cellent level, in clear. 

Moscow announced current daily 
schedules to North America are 1820- 
1930, 15.23, 11.88, 9.72, 9.67, 7.36, 7.29; 
2000 -2100, 15.23, 11.88, 9.72, 9.67, 9.60, 
7.36, 7.29; 2200 -2255, 15.41, 15.23, 15.10, 
11.78, 9.72, 9.67, 7.29; however, 11.96 is 
also used in each of these transmis- 
sions. (Lane, South Dakota) The 11.96 
channel is best here in West Virginia 
most evenings. 

Radio Clube de Huambo, 11.925, 
Nova Lisboa, Angola, is scheduled 
weekdays 1300 -1700, Sunday 0600 -0745, 
1100 -1200. (Radio Sweden) 

Radio Sweden reports Mafeking, Be- 
chuanaland, has moved from 5.900 to 
approximately 8.230; on air daily 1200- 
1430. 

Radio Tananarive, 6.160, Madagas- 
car, heard in Calif. 0815 -0915; music 
with announcements in French; call 
"Ici Radio Tananarive" is given irreg- 
ularly; good level. (McPhadden) 

Both Ferguson, N. C., and I recently 
heard a Chinese station on approxi- 
mately 15.050 from tuning around 
0610 to sign -off 0930; had Peking news 
relay 0830; good level; may have been 
testing. 

Many thanks for the continued FB 
cooperation, KRB. 

May, 1950 

ROYAL EIGHT" 
compares with 
any 12" speaker! 

-PERFORMANCE CURVE 
_PERMOFLUX BTB-I 

11 11111I 
111ÌÌ OÌÌ' 
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RÉQUENCY IN CYC ES PER SECOND 
o00 

This averaged laboratory response 
curve of the Permoflux 8T8 - I proves 
that it compares with the finest speakers 
regardless of size or price. 

It's Your "Springboard" to Extra 
Sales with Customers who want 
12" performance but don't 
want to pay a 40% higher price. 

From the resonant boom of jungle drums to the light warble of the 
flute, this new 8" speaker reproduces sound with superior sensitivity 
and fidelity. The tonal qualities of this magnificent speaker can only 
add to the excellence of any audio equipment. 
Special processing provides extra -strong cone; allows cone to be sof t- 
suspended from basket and held at coil -end by extra -large spider. 
Permits more faithful reproduction at lower frequencies. Deeper, cur - 
vical cone greatly extends high- frequency response. 

Permoflux Royal Eight" (Model 8T8 -1) is ruggedly - built, and simple 
to install. Provides big speaker performance in a small frame -uses 
smaller, more economical baffle. List Price $15.00. 
See New Complete Line of PERMOFLUX Products at Booth 603, Radio Parts Show. 

n F 

ERPÄGiLUX 
"SOUND iN DESIGN" 

PERMOFLUX CORPORATI 
4900 W. GRAND AVE., CHIC1 GO 39, ILL. 236 S. VERDUGO RD., GLENDALE 

O N 
5, CALIF. 

The June issue of RADIO & TELEVISION NEWS will be on sale May 30. 
Be sure to reserve your copy with your Newsdealer. 

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 

DAY i EVENING CLASSES 

ELECTRONICS -RADIO 
Modern Laboratory 

Instruction In 
SERVICING 
BROADCAST 
OPERATING 
ELECTRONIC and 

TV ENGINEERING 

ollL 
ILLUSTRATED 

oin ATAloc 
ELECTRONICS INSTITUTE, Inc. 

21 HENRY, DETROIT 1, MICH. 
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3aIS1HJls SDIad 
PANEL METERS 

2" 0 -200 microamp 3.95 
2" 0 -1 ma Basic 2.95 2" 0 -5 ma Basic 1.89 2" 0 -10 ma 1.89 
2" 0 -20 ma Basic 1.89 
2" 0 -25 ma Basic 1.89 2" 0 -50 ma Basic 1.89 
2" 0 -250 ma AC 2.95 
2" 0 -1 amp RF 1.89 2" 0 -2 amp RF 1.89 2" 0.4 amp RF 1.89 
2" 0 -30 amps DC 1.89 

-NEW SURPLUS 
2" 0-20' volts DC.. 1.89 
2" 0 -30 volts DC.. 2.50 
2" 0 -300 volts AC. 2.95 
3" 0.50 microamp. 12.95 
3" 0 -200 microamp 7.95 
3" 0 -1 ma Basic.. 3.95 
3" 0 -2 ma 3.95 
3" 0 -20 ma 3.50 
3" 0 -80 ma 2.95 
3" 0 -200 ma 3.95 
3" 0 -75 amps AC 2.95 
3" 0 -500 Volts AC 3.95 

SENSITIVE RELAY 
breaks at 3 ma; delicately 

Housed in dust -proof alu- 
shield, plugs into standard 
socket. Approx. 2000 ohms 

99c ea. 3 for $2.75 

- 
mili 

SPDT 
pivoted. 

r-illMO minum 
5 -prong 

03I'Ú DC. 
Only 

MAY 
.001 600 VDC Pigtail 
.004 1000 VDC Pigtail 
250 mmf Midget Variable, 
325 mmf Midget Variable, 
ya meg Potentiometers 
50,000 ohm 1% WW 

6 Henry 50 ma Filter 
.07 1000 VDC Xmitting 
.02 600 VDC Xmitting 
.001 600 VDC Xmitting 
3/3 mfd 600 VDC Oil 
6 mfd 1000 VDC 0'I 
.1 mfd 7500 VDC 0 
.35 mfd at 16 KV plus 

1 x I x I mfd 1200 
100 ohm 100 Watt 
500 ohm 50 Watt Adjustable 
1.5 or 50 ohm 25 

sistor 
.02 400 Volt Tubulars 
10 K or 15 K pots 
.0006 mfd Pigtail Silver 
.006 mfd 600 VDC 
.01 mfd 600 VDC Pigtail 
2 mfd 250 VAC GE 
Miniature Headphones 
Transformers for above 

FLOWERS 
Micas 20 for § .99 
Micas i2 for .99 

Steatite Ins.2 for .88 
Steatite Ins.2 for .98 

23 ea. 5 for .95 
Precis. Resist. 

.19 ea. 6 for .95 
Chokes 4 for .95 

Mica 3 for .99 
Mica 6 for .99 

Mica 10 for .99 
Condenser ea. .49 
Condenser ea. .99 

I Condenser ea. .88 
.7 mfd 8 KV. ea. 3.95 

VDC Oil. Cond ea. .49 
Adjustable Resistor ea. .39 

Resistor ea. .29 
Watt Adjustable Re- 

ea. .19 
20 for .99 

19 ea. 6 for .99 
Micas 10 for .95 

Pigtail Micas 12 for .99 
Micas 10 for .99 

Oil Coed 6for .99 
Type HS30 .59 

.39 

FILAMENT TRANSFORMER 

) 'ps. 6.3V, 12 amps Pri. 110 Volts 60 Cy. 
Size' 33/a" H. x 2V /e" W. x 2%" D. 

we 
Sys lbs. Fully shielded as illus- 

trated. Worth 54.50 -While They 
% l 1 art BRAND NEW o ' a Only $1.69 ea. 

HIGH CURRENT TRANSF. 820 Volts CT at 775 
Ma. Pri. 110/220 Volts 60 cycles. Fully Cased.$5.95 

RELAY SPECIALS 
Advance Antenna Relay 150V 60 Cy Coil Ce- 

ramic insulation DPDT....... a. 81.89 
Allen Bradley Solenoid. 110V 60 Cy Coil, 

DPST. 25 amp contacts ea. 2.95 
GE ''PBC" Instantaneous overload relay adj. 

100 -200 Ma DC, reset 110V 60 Cy. 
4PDT ea. 7.50 

GE Overload relay 640 Ma DC, easily made 
adjustable, elect. reset 110V 60 Cy. Only -e, 2.50 

UTC type PA 5000 ohm plate to 500 ohm line and 
6 ohm V.e. 10 watt. 60 to 10,000 cos....51.99 

FILAMENT TRANSFORMERS 
110 V 60 Cy Pri Fully Cased. 
2.5 Volt 10 Amp $3.49 
2.5 Volt CT 21 Amp p 4.75 
51 /qv CT 21A, 7.5V 6A, 7.5V GA 4.95 
5 Volt 4A, 6.3V, 3A 2.45 
2.5V CT 20A. 2.5V CT 20A 6.95 
5 Volt 15 Amp 2.75 

OIL CONDENSERS 
42 mfd 440 vac -$6.95 

2 mfd 600 vdc- .39 
4 mfd 600 ode- .59 
6 mfd 600 vdc- .79 

8x8 mfd 600 vdc- 1.39 
10 mfd 600 vdc- .89 

4 mfd 1000 vdc- .os 
2 mfd 1500 vdc- 1.25 
4 mfd 1 500 vdc- 2.25 
6 mfd 1500 vdc- 2.95 
2 mfd 2000 vdc- 1.45 
2 mfd 2000 vdc- 2.25 
8 mfd 2000 vdc- 5.95 

10 mfd 2000 vie -$5.95 
2 mfd 4000 vdc- 4.95 
1 mfd 5000 vdc- 4.50 

.1/.1 mfd 7000v 
dc- 2.25 

3 mid vdc- 3.85 
O1 /.OI mftd 12 kv 
.005/.01 mfd 12 

5.75 
dc- 5.50 

.85 mfd. 12.500 
vdc-12.95 

2 mfd 1 kv de -15.95 
1 mfd 15 kv dc -15.95 

CHOKE BARGAINS 
6 Henry 80 ma 220 ohms 2 for $0.99 
8 Henry 150 ma 140 ohms .99 
1.5 Henry 250 ma 72 ohms .59 
Swing. 1.6/12 Hy 1 Amp /100 ma 15 ohm... 19.95 

SCOPE TRANSFORMERS 
Pri 110V 60 Cy- Hermetically Sealed 

2500V RMS R 12 Ma $2.95 
1050V RMS @ 20 Ma. 20V 4.5A, 2.5V SA 4.75 
4400V RMS 4.5 Ma., SV 3A, 15KV Ins 4.95 

GENERAL PURPOSE TRANSFORMERS 
Ideal for Bias, Filament, Isolation, Stepdown, etc. 
2 i lated 110v r. see. 110v at 900 a plus 6.3 
@ 2 amps. Fully cased Now $1.49 ea. 

30 WATT WIRE WOUND RESISTORS 
OHMS 100 -150- 2000- 3k -41e- 4500.5300. 

10k- 15k -18k 15 ea. 8 for $0.99 

Eimae Vacuum Condenser 50 mmf 32 KV $5.95 
Eimac Vacuum Condenser 12 mmf 32 KV 5.95 

PEAK ELECTRONICS CO. 
188 Washington St. MR 

New York 7. N. Y. 
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Aligning TV 
(Continued from page 44) 

with the proper channel setting the 
raster should be observed on the 
screen. At this point the focus must 
be properly adjusted. Focus will vary 
with the position of the scanning spot 
on the screen although electromag- 
netic deflection exhibits less tendency 
to this than electrostatic. The trou- 
ble is nonetheless prevalent and must 
be constantly anticipated. The best 
picture focus is obtained when the 
scanning line is of the sharpest defi- 
nition and the minimum width. This 
can only be observed upon close scru- 
tiny of the face of the cathode -ray 
tube. Since focus also varies with 
grid voltage it is sometimes necessary 
to adjust the tube focus under condi- 
tions of extremely strong video sig- 
nals which tend to defocus the beams. 

At this point it is necessary to de- 
scribe the correct determination of 
the proper number of line's in the ver- 
tical wedge. A proper wedge pattern 
terminates where the sharp definition 
between the lines and spaces of the 
wedge become soft or greyed in char- 
acter. Slight readjustment of the 
focus control often proves that the 
trouble lies in the focus of the beam 
in that area. This is very important 
in determining the correct i.f. align- 
ment. 

Linearity 
Vertical and horizontal linearity 

may be adjusted by observing the 
circularity of the test pattern's outer 
rings. Remember that both complete 
circles must be round. Adjustment of 
the linearity controls will compensate 
for any deviations from normal. If it 
is not possible to achieve a perfect cir- 
cle then it is best to leave the setting 
at that point where the best figure is 
obtained. Nonlinearity will cause the 
test pattern to appear egg shaped. 
Failure to adjust for proper linearity 
will cause distortion of the wedges 
and less accurate setting of the video 
i.f. may result. The picture size 
should be adjusted for the correct 
height and width before checking 
linearity. 

The brightness affects the picture 
focus and contrast. To adjust this 
control properly turn the brightness 
up until retrace lines appear, then de- 
crease the brightness just to the point 
where they disappear. Too much 
brightness spoils the contrast effect 
and defocuses the beam. 

Proper Video Bandpass 
By carefully observing the test pat- 

tern the set can now be aligned. First 
observe the pattern. If, for example, 
the horizontal wedges are clearly visi- 
ble only to the mark of 100 lines on 
the vertical wedge, it will be neces- 
sary to adjust the last i.f. to lower 
the i.f. frequency. Next the focus 
should be adjusted until the greatest 
number of vertical wedges can be 

For the first time in radio 
history, there is really 
available a high quality 
FM -AM tuner, designed 
for drift -free, realistic 
high fidelity reception 
AT A PRICE THAT 
PLACES IT WITHIN 
EASY REACH OF THE 
CUSTOM BUILDER, 
SERVICEMAN, MANU- 
FACTURER, EXPERI- 
MENTER, ETC. 

JOBBERS! 
Write Dept. RN -M for 
New Catalog and Jobber 
Net Prices. 

APPROVED ELECTRONIC INST.,CORP. 
142 LlbertY St. N.Y.C. 

SPOT SURPLUS SPECIALS 
THERM. OR SOLA MODULATION 1 KW. TRANS. 
Sig. Corp. 2Z9634.29. Pri Imp 6600 ohm, C.T. 500 MA 
Sec. 4600 ohm 400 MA. Sec. 2300 ohm 800 MA. Weight 
65 lbs. $18.95 

Complete Kits n All New * Special! 
100 INSULATED RESISTORS -RMA COL. CODED f, 16, 1, 2 watt, Over 25 val. Complete 91.75 
100 CARBON NON -INS RESISTORS RMA CODED 
TOP Brands, 3 -2 watts. Over 25 val. Compl 50.95 

50 RF CHOKE COILS -ALL SIZES 
For plate, grid, filament circuits. Incl. popular 2.5 MSI 
chokes. Fortran, TV, Ose, etc. Complete Si .45 

50 MICA CONDENSERS 
Over 20 values, incl. silver mica types. Complete.$1 .75 

25 PRECISION WIRE WOUND RESISTORS 
Top brand, over 20 values. Complete 91.95 

VOLUME CONTROL KIT 
15 types incl. carbon & wire wound S.D. and shaft types, 
some w /switch. Complete Kit $1.95 

SOCKET KIT-40 ASS O RT.- 4- 5 -6 -7 -8 PRONG 
Ceramic, wafer, 7 pin miniature, acorn, molded, 
etc $1.75 

50 BY -PASS CONDENSERS- TUBULAR 
Bakelite molded, etc. Popular values, all purposes. 
GUARANTEED $1;75 

20 ELECTROLYTIC CONDENSERS" 
Tubular with leads, FP types, upright mount. All popular 
numbers. GUARANTEED $2.25 

Prices FOB Phila. -Check or M.O., no COD'S. 
Please include postage, balance refunded. 

THE ELECTRIC SPOT 
132 S. 11th Street PHILA. 7, PA. 

TELEVISION KITS 
FACTORY TO YOU - LOWEST PRICES! 

10 "- 121/2" -16" KIT $7450 
COMPLETE (Less Tubes) 
Complete with All Tubes, Incl. G.R. Tube 
10" KIT $119.50 
121/2" KIT 127.50 
16" KIT 147.50 
Any model wired, tested, ready to play, $20.00 addi- tional. 

RCA -630 TYPE CHASSIS 
30 tube, keyed A.G.C., Volt. Doubler, completely wired, aligned A ready to operate. For 16" or 19" 
CRT. 
Only $159.50 with all tubes except CRT CR 

MONEY BACK GUARANTEE 
All prices F.O.B1,4MED 

ATE 
.21M 

EÁÿ 
sit with order. 

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. 
WRITE FOR FREE CATALOGUE 

SOVEREIGN TELEVISION CO. 
5508 New Utrecht Ave. Bklyn 19, N. Y. 
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seen. If no change is perceptible it 
is advisable to let the i.f. remain in 
its original position and go on to the 
next stage. It may be noticed that 
although good vertical wedge infor- 
mation is present, the horizontal 
wedge information is smeared and 
very poor. This could be due to im- 
proper load resistors in the plates of 
the video amplifiers or improper set- 
ting of the i.f.'s controlling the low 
video frequency. Low video frequency 
means high frequency i.f.'s, therefore, 
the iron core slugs should be pulled 
farther out of the coil. When the 
bandpass is properly adjusted the ver- 
tical and horizontal wedges will ap- 
pear in the same blackness and in 
sharp definition. The horizontal 
wedges will extend into the very cen- 
ter of the pattern and down to the in- 
ner circle whereas the vertical wedge 
may cut off at something greater than 
300 lines. 

It is a common receiver fault to re- 
ceive a signal which at first appears 
as a ghost followed by other lighter 
ghosts which cannot be removed by 
orientation of the antenna. This may 
be caused by overpeaking the video 
i.f.'s. Further separation of the low 
frequency ii. slugs will,minimize this 
condition and even eliminate it in 
most cases. This condition is unde- 
sirable and is indicative of misalign- 
ment. It usually appears after a black 
line and the black line is followed by 
a white line which in turn is followed 
by a grey line, etc. These lines are 
caused by the damped oscillations set 
up in the video amplifier with a 
strong signal and the two i.f.'s too 
close together in frequency, permit- 
ting oscillation. 

Low frequency distortion is caused 
by improper values in video amplifi- 
ers and results in blurring of horizon- 
tal lines even under fine -focus condi- 
tions. This condition is generally ac- 
companied by excessive phase shift. If 
changing the frequency of the high fre- 
quency i.f.'s (low frequency video sig- 
nals) does not correct this condition 
the video amplifiers should be checked 
since the r.f. head is not passing the 
6 mc. required for good television re- 
ception. Alignment must be per- 
formed in the r.f. section of the head 
by adjusting the r.f. slugs in the coils 
for low frequency video. 

As the vertical wedges become more 
sharply defined, sound bars will ap- 
pear on the raster. These are usually 
horizontal grey bars which travel ver- 
tically across the raster. Elimination 
of these bars is necessary in order that 
the best bandpass may be selected. 
Adjustment of the sound trap is nec- 
essary. The bars may be eliminated 
by tuning the sound trap until they 
disappear or by presetting the sound 
trap by means of a signal from a 
signal generator tuned to the audio 
i.f. frequency. The same vertical bars 
will appear on the raster if the signal 
generator is modulated with 400 cy- 
cles. The sound trap is in tune when 
these bars disappear from the raster. 
It is obvious upon careful study of 
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SEE LEO FIRST... 
for HALLICRAFTERS! 

Fellows- I'll bend over backward to give you a 
better deal. My EZ Payment Plan is the lowest in 

the country. I finance my own paper -it saves you 
money. No Red Tape, No Delays! Liberal Trade -Ins 

on your present equipment. Let's get acquainted! 

S X- 7 1 RECEIVER 
The SX -71 offers superior Ham Bond performance in the 

moderate price range -value packed with features specifically 
asked for by Hams Fea. 
tures include Double 
Conversion sharp selec- 
tivity, plus built -in NBFM 

at moderate cost 10 

tubes plus voltage reg- 
ulator and rectifier 

$179.50 
Low Down Payments 

"Guaranteed Satisfaction From The World's Largest Distri- 
butor Of Amateur Radio Transmitting Equipment," 

S -40A RECEIVER 
Frequency Range 540 KC to 43 MC. Tempera- 
ture compensated oscillator. One RF, 2 IF. 3 

Watt Output. 4 Bands. 8 tubes plus rectifier. 
Internal speaker. Has AF & RF gain controls, 
AVC, BFO, and Noise Limiter switches. 

The finest set on the 

$ 
7 9 95 market at thi s low price. 

Low Down Payments 

11119:h1`:Itri31 il1eÏCY 

Deal with the 
"World's Most 
Personalized 
Radio Supply 
House" Send 
for your new 
complete MIL 
Catalog 
containing 
everything new 
in radio. 

GIANT RADIO REFERENCE MAP 
Just right for your control 
room wall. Approximately 
28" x 42" Contains time 
zones, amateur zones, lead- 
ing shortwave stations, 
monitoring stations. 25c 

WRITE -WIRE 
PHONE 77951 

IASOPATORItSI 

COUNCIL BLUFFS. 

ELECTRICAL TRAINING 
Intensive 32 weeks' residence course in fundamentals of 
industrial electrical engineering, including radio, elec- 
tronics. Prepares for technicians, engineering aides. Ap- 
proved for veteran training. 57th year. Next classes be- 
gin Sept. S. Write for catalog. 

BLISS 
ELECTRICAL SCHOOL: 

7609 Takoma Avenue, 
Washington 12, D. C. 

BARGAIN RADIO NuNw SERVICEMEN! 

Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROOST KANSAS CITY, MO. 

WORLD RADIO LABORATORIES 
744 West Broadway 
COUnCII Bluffs, Iowa List Of 
Please send me: 

Rodio Map 
New Catalog 

a_ r 
R -5 

Uned Equipment 

SX -71 Info 

S-40A Info 

Name 

Address 

City 
I 

State 
MEIN MI= rata ta)a 

PROP PITCH MOTORS 

4 Amp % RPM. Gear Reduction 9000 to one Con- 
verted & Tested. Approx. Weight 35 $ 1ßt95 
lbs. D 

TOBE LINE FILTERS 
30 Amp 250 VAC /DC 0.15 

to 1000 $2.50 
Ea. 2ufer $4.00 

150 Asst Resistor All Color 
1 00 Coded 

30 Asst Condensers (Mica Si 
con) 1.00 

Ohio Buyers add 3% Sales Tar.. 

WESTERN SALES CO. 
1218 Prospect Ave. Ph. Main 1 -1052 Cleveland, Ohio 
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BUY DIRECT SAVE 1 ! From Factory 
New Improved RCA $14995 
Licensed 16 "- 630 plus $1.90 Fed. 

Chassis Excise Tax ( Less CRT ) 
CHECK THESE IMPORTANT FEATURES 

Completely wired and aligned by expert technicians. 
Newly developed keyed automatic gain control. 
Voltage doubler. s Wide angle deflection yoke will spread any 16" picture tube. 
Latest type Standard Coil tuner for high sensi- 
tivity, UHF adaptation, and easy servicing. 
Full tube complement. 

19" -630 Chassis -$154.95 plus $1.90 Fed. Excise 
Tax. (Less CRT) 

All glass 16" C -R Tubes $38.90 
All glass 19" C -R Tubes $73.25 
No Extra Charge for Rectagular or Black Tube 

Regular RMA guarantee on all tubes and chassis 
Beautiful cabinets for above -available 

Terms: $55.00 deposit on all orders -Balance C.O.D. 
F.O.B.-N. Y. Factory 

Prises subject to change without notice 
IMMEDIATE DELIVERY Visit our showrooms 

AD -RITZ MFG. CORP. 
158 Grand Street 231 Centre Street 
New York, N. Y. New York. N. Y. 

Phone WO 4 -6763 Phone WO 2-5962 
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As almost every dealer 
knows by now, built -in tele- 
vision antennas are really 
satisfactory in only a small 
percentage of installations. 
Even indoor antennas often 
leave a lot to be desired. But 
that's only part of it! 

AVOID TUBE 
STRAIN! 

Indoor antennas of any kind 
usually mean that sets must 
be operated at high volume. 
This means a big reduction 
in tube life -including the 
costly picture tubes! 

An outdoor antenna 
mounted on a Trylon Mast 
assures clear pictures, re- 
duces interference, brings in 
more stations. Also, it en- 
ables the set to operate at 
lower power with a mini- 
mum of tube strain. A leading 
dealer states: "I'm convinced 
that a Trylon Mast actually 
pays for itself in what it saves 
the TV set owner on tube 
replacements!" 

C 
Trylon TV Masts are easy to 
install -safe and easy to climb. 
Supplied in 10 -foot sections for 
heights to 60 feet. Weight is 
about 2 lbs. per foot at a dealer 
cost of only about $1.00 per 
foot. They're hot dip galva- 
nized against the weather -de- 
signed for real dependability 
under all conditions. Write for 
Catalog N. 

WIND TURBINE CO. 
Mast and tower specialists 

for over 17 years 
WEST CHESTER, PENNA. 

the r.f. bandwidth picture that as a 
higher and higher video response is 
approached the more sound will be 
allowed to enter the video i.f. The 
sound trap tunes very sharply but 
careful adjustment will always elimi- 
nate the sound bars from the picture. 

Audio 
The television audio uses a band - 

pass of 50 kc. 25 kc. on either side of 
the audio carrier. It is advisable to 
align a television receiver using audio 
as a basis for determining the best 
alignment point. The reason for this 
is that the video is 5.25 mc. wide and 
is difficult to set accurately even with 
a trained eye. However, it can be set 
within a few kc. by means of the audio 
since the greatest possible error with 
the audio is only 25 kc. or an error of 
less than .01 per -cent! 

First align the audio i.f.'s by turn- 
ing the slugs an equal number of 
turns until the audio is present in the 
speaker and the picture is visible on 
the screen. Next while observing the 
r.f. variable condenser or fine tuning 
control note the point at which the 
best picture is received and also the 
point at which the sound is heard 
best. If the capacitance or induct- 
ance increases its value the sound is 
below the picture by too great an 
amount and the audio frequency must 
be increased, i.e., the slugs must be 
pulled out of-the coils. If the capaci- 
tance or inductance decreases when 
bringing in the best sound, the audio 
i.f. frequency must be lowered. After 
each adjustment check again with the 
highest definition- picture to deter- 
mine the new audio position and ver- 
ify whether the point of best picture 
performance has been reached. Do 
not expect good sound until the dis- 
criminator has been properly bal- 
anced for each new setting. 

The discriminator is balanced if the 
noise is at a minimum and the sound 
is not distorted on loud signals. This 
is important. Since the FM frequency 
bandpass governs the sound intensity, 
if only a weak signal is judged, very 
little can be determined about good 
FM balance. Test the audio on both 
weak and strong signals. It should 
handle both with no distortion and 
no noise. Although it may seem as 
if there were a loss in gain remember 
that a properly balanced discrimina- 
tor has little or no background noise 
and handles full signal intensity with- 
out distortion. This point should also 
be the point of greatest video defini- 
tion. When the audio and video are 
prealigned with a standard signal 
generator very little audio -video jug- 
gling is necessary. Remember that in 
using a standard signal generator the 
discriminator must be detuned and 
the i.f.'s lined up for greatest audio 
signal, then the discriminator is ad- 
justed for weak or no audio signal. 

Band pass 
At this point the receiver may be 

checked for bandpass. If the best 
possible picture has been achieved it 

TUBES TESTED GUARANTEED 
10BP4 $14.95 12LP4 $19.95 
Standard Brand tubes RCA- Syivania- Hytron 
14B6 79e 6N7 89c 12S117. ... 49e 
5AZ4 55e 5U4 58e 6V6 69e 
12AW7.... 69e IB3 98e 12SR7 ....59e 
7AD7 89c 6SH7 49c 6C4 49c 
7A7 69e 6H6 49e 5Z3 69c 
6J6 b9c 6SC7 69e 6AG5 89c 
6AK5 89c 6SN7 69c 12SN7.... 69e 
VR53/6K7 29e 
Standard Turret Tuner, complete with tubes ..$26.85 
RCA Horizontal Output Transformer 211T5.. 3.99 
RCA Horizontal Output Transformer 211T1.. 3.49 
RCA Vertical Output Transformer 3.25 
RCA Deflection Yoke 3.99 
RCA Focus Coil 3.49 
Controls -10 ohms to .25 Megohm W.W. and 

carbon .29 y Meg 1 Meg 35e With Switch .45 
Selenium Rectifiers 
75 Ma 49e 100 Ma... .59e 200 Ma. .79 
Crystal Cartridges 
L-70 L71 MLP1 1.25 
6 Tube Superhet Kit with tubes 11.95 
5 tube Superbet Kit with tubes 10.95 
Superhet Variable Condensers .49 
FM Superhet Variable Condensers .99 
Automatic Changers 7.95 
Phono -arms Hook -up wire AN connectors, hardware, 
speakers, antenna loops. Write in for your needs. 
Famous 16" Wired 31 tube 630 chassis, with 

C. R. tube $189.98 

BERGEN RADIO & TELEVISION CO. 
345 Bergen St., Newark, N. J. 

FOR BARGAINS IN 
Receivers, Transmitters, Amplifiers, Television 
Sets, Batteries, Surplus Parts, Phonograph Rec- 
ords, and many more items 

Read 
RADIO AND TELEVISION NEWS 
Classified Columns Every Month 

ODEGAARD ORIGINAI 

¡JOHN ÓDEGAARD PIT PEND 

ar yyFNE for Ribbon 

Coaxial Cable other 

Saves 
labor, time and money than any 

nick, ea easy hammer rum, etc. 
more 

Easily 
drillingooustmortar, 

Excellent 
mastcoup 

wood, locked, permanent 

Easily drives into 
ler. ,,Step 

bordered 
high-carbon 

unched haloes polyethylene. 
stollation. 

Codmlly 

steel nail. Specially p 

SERVICEMEN: 
For tree sample Ñ 

d nearest 
distribu- 

tor's name, 
write today to Dep 

PARIS DISTRIBUTORS: 
Choice protected Dept 

riories 

still open. For 
full details, 

write today to 

COPYRIGHT 1950 

JOHN ODEGAARD 

OROONLYN N 

ODEGAARD MFG. CO. 
5416 EIGHTH AVE., BROOKLYN 20, N. Y. 
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may be assumed that the greatest 
available video band is being passed. 
Trouble may be present in the video 
amplifiers or the r.f. assembly. A 
simple tuning tool may first be tried 
by placing it at the peaking coils of 
the video amplifiers. There should 
be no change for the worse when the 
tool is brought near these coils. An- 
other simple tuning tool may be con- 
structed by fastening a peaking coil 
of 200 µhy. to a tuning tool. This coil 
may be used to shunt the peaking coils 
in the video amplifiers. This should 
reduce the picture resolution. If it 
increases the picture resolution the 
video coils are not properly designed 
or have changed value. A peaking 
coil of less inductance than was orig- 
inally used in the video should then 
replace the present one if this effect 
is noted. 

Usually, however, the trouble lies 
in the r.f. assembly. The bandpass of 
the r.f. assembly may be less than 6 
mc. This is evidenced by good sound, 
good vertical wedges, but poor hori- 
zontal wedges. This may be checked 
by observing the test pattern as the 
fine tuning is varied. If the test pat- 
tern increases in vertical or horizon- 
tal resolution as the audio disappears 
or becomes louder, then all the re- 
quired band is not reaching the i.f. 
amplifiers. This band may be in- 
creased by adjusting the r.f. trimmer 
slugs or condensers. Increasing the 
inductance for increased low video re- 
sponse and decreasing the inductance 
for increased high video response is 
the procedure to be followed. Re- 
member that a good test pattern will 
show very clearly and have sharply 
defined lines and spaces of equal in- 
tensity both horizontally and verti- 
cally with no ringing evident and no 
phase distortion present. 

The well designed receiver will pro- 
duce over 300 lines vertically and 
horizontally. When this is achieved 
the receiver is properly aligned. All 
of this can be accomplished satisfac- 
torily without employing elaborate 
test equipment -just the intelligent 
use of the video test pattern on the 
cathode -ray screen. 

The cathode -ray tube is the handi- 
est possible test instrument since it is 
always available during servicing pro- 
cedures. 

30 
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N.Y. 

another terrific 
Terminal value... 

FREQUENCY RESPONSE 
Essentially uniform from 60 to 10,000 
cycles, with negligible distortion. 

VOICE COIL IMPEDANCE 
4 ohms 

COVERAGE ANGLE 
50° 

DIAMETER (overall) 
12- 11/32" 
DEPTH (overall) 
3 - 25/32" 
WEIGHT 
17 pounds (approximate) 
BAFFLE HOLE DIAMETER 
10- 15/16" 

POWER HANDLING CAPACITY MOUNTING HOLES 
30 watts continuous Four equally spaced on 11 -9/16" diam. 

EFFICIENCY 
At a distance of 30 feet on axis the 7288.will produce a 
level of 93.5 db. above 10-1e watt per sq. cm. at 30 watts. 
This level is on a basis of a warble frequency covering a 
range from 500 to 2,500 cycles per second. 

Speaker Enclosure 
provides 3 cubic feet completely enclosed as recom- 
mended by Western Electric for best results with the 728B. 
Constructed of s /s" plywood throughout, supplied unfin- 
ished ready for painting or 95 
spraying to desired finish. 16 F. O. B. N.Y. 

Write for our New Sound Catalo 

IMINNASIANN, 
Distributors of Radio .0 Electronic Equipment 

85 CORTLANDT ST. NEW YORK. 7. N.Y. Phone -WOrth 4 -3311 Coble- TERMRADIO 

New and Used Surplus Bargains 
APS -13- Transceiver -410 to 420 MC-30 Excellent Condition, Less Crystals, MC IF, New $13.50 Crystal Drawer & Dynamotor 9.95 BC- 788 -Transceiver -Ideal for Citizens Less Crystals but with Dynamotor 12.50 Band, Used 10.00 With 80 Crystals and Dynamotor 24.75 
BC -1206- Beacon Receiver- BC -603 & 604 Both Complete 39.95 Overseas Packed 5.50 Casé of 80 Crystals for BC -604 12.95 
BC- 457- Command Transmitter, DM- 34-12v Dynamotor for BC -603 3.50 

New $7.50, Used 5.50 DM- 35-12v Dynamotor for BC -604 3.50 
BC -458- Command Transmitter, BC- 683 -FM Receiver 27 to 38.9 MC 

New $7.50, Used 5.50 Less Dynamotor -Excellent Condition.. 24.95 
RT- 7 /APN -1- Altimeter Transceiver With Dynamotor 

- 27.50 
418 -462 MC FM, Used 6.50 BC- 684-FM Transmitter 27 to 38.9 MC 

BC- 603 -FM Receiver 20 to 28 MC Less Crystals, Drawer and Dynamotor.. 27.50 Excellent Condition, Less 12v Dynamtr. 14.50 Less Crystals with Dynamotor 29.95 
With Dynamotor 17.00 With Crystals and Dynamotor 42.50 

BC- 604-FM Transmitter 20 to 28MC BC -683 & 684 Both Complete 67.50 

C® P. O. Box 4178 
FORT WORTH 6, TEXAS 

DAVE - RUMPH 
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TRANSMITTER KITS 
and 

TRANSFORMERS 

TSM -75K 
Super -Modulation 

Transmitter 
A revolutionary new high power, compact, light 
weight amateur transmitter for stationary and mo- 

bile use. The "TALK -POWER OUTPUT" is 
approximately 3 times that of any other type of 

transmitter with the sane power input. Maximum 
power input of the TSAI -75K is approximately 
75 watts. 
The basic kit now available consists of all metal- 
work completely finished, and includes punched 
chassis, front panel, back panel, cabinet, and all 
brackets and special parts. Also included in the kit 
are the modulation transformer, meter shunts, spe- 
cial capacitators, and all other special parts. The 
major feature of the TSM -75K basic kit is the 
cable harness, which is completely pre- formed 

and laced, and all wires are stripped. tinned, and 

numbered for easy assembly. The wires are placed 
in such a way that when the harness is laid into 
the chassis all leads are close to the parts to which 

they are to be attached. Complete assembly, wiring, 
and adjustment instructions are furnished, and a 

complete parts list is supplied. All parts hot furn- 
ished are standard parts available from most job- 
bers. Tubes required are 1 - 3E29/829B, 2 - 6AK6, 
2 - 6AQ5, and 1 - 6AU6. 
The modulator is incorporated into the transmitter, 
and the only accessories required for operation on 

either phone or CW are a microphone and power 
supply. Coil data is supplied with the kit for 30 

meter operation. Other data available on request. 
'Coils are available at prices shown below. 

TSM -75K0 Basie Kit - Net..._ $79.50 

Set of Matched Tubes - Net..._.__._ 20.40 

Set of 4 Coils -Net 1250 

Super-Modulation Transformer 
MODULATION TRANSFORMER 

`Yaa.3 for any Super -Modulation trans- 
mitter up to 500 watts, with data 
for proper use. Weight 13 oz. 

CS -3261 - Not_.. 57.50 

Super -Modulation Transformer 
MODULATION TRANSFORMER ... 
for any Super -Modulation trans- 
mutter up to 1000 watts, with data 
for proper use. Weight 27 oz. 

CS-3262- Net..... $9.50 

All Prises F.O.B. Los Angeles 

25% Deposit Required With All Orders. 

Orders Accompanied by Full Payment 
Shipped Prepaid. 

California Sales Add Sales Tax. 

The rj.eídrse4 Ca. 
3614 Maple Ave. 

Los Angeles II, Calif. 
Licensees Under United States and Foreign 

TAYLOR Super-Modulation Patenta. 
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MORE FORGOTTEN MEN 
"LEASE add my name to the list 

of those in 100 per -cent agree- 
ment with the sentiments voiced so 
ably by Mr. Van Slyck (February is- 
sue). Last November I became a char- 
ter member of the 'Forgotten Men' 
fraternity. 

"I have handled the receivers of a 
prominent manufacturer for over 
three years. I have built them up to 
a position at the top of the customer 
acceptance list in this territory. Sud- 
denly-no more radio sets. I lost about 
$450.00 at Christmas , and will lose 
much more in the months to come. I 
have written to nearly every vice - 
president they've got and the best I 
have had is the wish that I will be 
able to hold out until 'television gets 
to Mena.' Mena, Arkansas, has a popu- 
lation of 5000 and is 85 and 95 miles 
respectively from the nearest FM sta- 
tions! 

"In the last three years I have sold 
nearly $25,000 (list) worth of this 
manufacturer's products. They won't 
sell that much TV in the whole dad - 
burned state of Arkansas in the next 
five years! 

"I don't know what is going to hap- 
pen to the organization of once -loyal 
dealers which has been built up so 
laboriously over the years. Certainly 
the companies are going to have to 
start all over again to get any good- 
will out of us, if the rest are like me. 
My contention is this. Radio has a 
large listening audience. What per- 
centage of these use a $19.95 midget 
or $39.50 table model ? How many 
years will it be before TV advances to 
the point where they can provide the 
mass market with a table model sell- 
ing for less than $50.00? Einstein's 
new theory may provide the answer - 
I certainly can't." 

Jack Darr 
Ouachita Radio Service 
Mena, Ark. 

* * * 

THE GAIN SET 

"I READ with a good deal of in- 
terest the article on the audio 

oscillator and gain set in the January 
issue but would like to make a point. 

"Mr. Bumbaugh leaves the impres- 
sion that no matter what his gain set 
is terminated into, beyond the loading 
resistor, that he need not bother to 
include the loss of the termination in 
the total loss of the input attenuator. 
In other words, no mention is made 
when referring to Fig. 6, that when 
building out to high impedance, one 
must add the loss of the pad thus 
created to that of the gain set. He is 
not wrong, true, but too many people 
don't know the difference. 

"In the case cited, adding the 100,000 
ohms to an assumed 100,000 ohm grid 
(itself assumed as a pure resistance 
which is not so since there is always 
an appreciable capacity at audio fre- 
quencies in the measure band) would 
create an impedance ratio of 200 to 1 
or an additional bridging loss of 26 db. 
This additional loss must be added to 
that of the gain set before we can 
evaluate the single frequency gain of 
the equipment under test. The same 
thing applies to the matching network 
for the low impedance case cited. I 
will say, however, that the low im- 
pedance case is a lot easier to evaluate 
than the high. 

"Conventional practice uses two 
methods. One, a matching transformer 
of good design and two, the matching 
pad, a variation of which Mr. Bum - 
baugh has shown. I would like to see 
a clarification of the added loss made 
public just in order to keep a lot of 
well- meaning radiomen from running 
into trouble over something which is 
far from well -known even in the 
broadcasting industry. 

"As a sidelight, I might add that I 
seriously doubt if there are more than 
two per -cent of the engineers present- 
ly using audio measurements in the 
broadcast industry who actually know 
how to use the decibel properly. Call 
any Master Control you like, even 
here in Chicago, and two -to -one when 
you ask for a level you will be told 
'It's leaving here at 0 db.' Now you 
know that doesn't mean a darn thing. 
What is the reference point for such a 
statement ? Take it further and ask 
the same engineer what reference he 
is using and I'll bet again he doesn't 
know. That has been my experience 
for years and I have fought it like 
mad. The average radio engineer has 
an idea that the db. is an actual value 
of voltage. That is the big reason for 
going to the v.u. system where the 
reference is part of the definition of 
the v.u. and where a reading of so 
many v.u. means what it says." 

Hilton Remley 
Station WGN 
Chicago, Illinois 

* * * 

TV IN HIGH SCHOOLS 
% E FEEL that you may be in- 

terested in knowing that tele- 
vision is definitely spreading into the 
high schools. 

"Our senior class play was televised 
and aired on our local outlet, WTTV. 
The televising was accomplished with 
one RCA camera located in our audi- 
torium balcony where the cameraman 
was able to traverse the entire stage. 
The image orthicon tube used required 
no extra light or makeup. The camera 
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was connected to the transmitter by 
a coaxial cable -the same one used to 
carry our athletic events. The cable 
has been permanently installed and is 
being used to carry special programs 
in addition to a regular weekly tele- 
cast produced by students of the radio 
classes. 

"Technically these telecasts are 
proving to be no problem at all to 
school officials or to WTTV engineers." 

Wm. T. Voorhies 
Dir., Radio & Dramatics 
Bloomington High School 
Bloomington, Indiana 

s s 

ANOTHER PLEA FOR HELP 

e "I HAVE read with interest Donald 
Chadwick's letter in the Decem- 

ber issue. 
"I, too, am working for my ham 

ticket and looking forward to the day 
when I shall be able to pump some r.f. 
up the feeder lines, but like Donald, 
do not seem able to go past the 8 -10 
w.p.m. level. Anyway, on thinking of 
the many other fellows who have, I 
am encouraged to continue fighting. I 
am 201/2 years old and shall be pleased 
to correspond with other prospective 
hams in any part of the world, 'CQ 
Jamaica.' 

"Your magazine is always interest- 
ing to me, especially the 'Letters from 
our Readers' page and I'll close by 
saying 'Keep up the good work'." 

Garnett W. Green 
40 Arnold Road 
Cross Roads P.O. 
Jamaica, B.W.I. 

n * * 

NO SPACE 
eeiN THE March issue I missed the 

'Letters from Our Readers' de- 
partment. Could I have been so blind 
as to overlook it ? Or can it be that 
the readers have not been writing? 
In case it is the latter, I am sending 
along my letter for next month's col- 
umn as I enjoy the department very 
much. 

"I get a big kick out of reading 
'Mac's Radio Service Shop' by John T. 
Frye. As well as pointing out some 
very good ideas about the radio serv- 
ice shop he also adds a lot of humor 
to his story which makes it all the 
more interesting. 

"I also like the editorial in the 
March issue warning people about the 
care needed in handling television pic- 
ture tubes and about the high voltages 
involved in television. 

"I also found in the March issue (at 
the bottom of page 158) a little item 
on checking voice coils that I would 
like to comment on. I would suggest 
to the writer to first place the ohm- 
meter test leads across the primary 
circuit of the output transformer. If 
the click is then heard it would indi- 
cate that the primary and the second- 
ary circuits of the output transformer 
are OK as well as the voice coil cir- 
cuit. This way all three circuits can 
be checked in one operation!" 

Paul Anderson 
Ah -Gwah- Ching, Minn. 
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CHE SEA5ft°"9''VA 
BY POPULAR DEMAND 
Another Limited Number 

121r PICTURE 
TUBES 

4595 

FACTORY -FRESH IN SEALED CARTONS 

2 Guarantees -RMA and Chelsea 

VES 
of 

C, 

IV LIC. RCA CHASSIS 
COMPLETE WITH PICTURE TUBE 

JUST PLUG IT 
IN,..IT WORKS 
BEAUTIFULLY 

A price- shattering offer of our 
superior C -4 Receiver, complete- 
ly wired, factory- engineered, 
aligned and tested . , . quality 
controlled all the way, with im- 
proved AGC and AFC, and 
Standard Coil Front End down 
to 45 microvolts. 
2 Guarantees -RMA and Chelsea 

Zetteat %I/proved 

-- 
X19995 

plus$1.80Fed.Tax 

r, 

. 

, : 

A SET T 

NOT A KIT 

Completely wired, factory- engineered, aligned and tested 
LATEST 630 TYPE LIC. RCA 16 "CHASSIS -30 TUBES, VOLTAGE DOUBLER 
Improved AGC and improved high gain front Some chassis for 19" up- 
end down to 45 microvolts. eration, with voltage doubler 

and pic- 
ture WITH PICTURE TUBE $184.95 ture tube 23345 

Some chassis, less CRT, $ 145.95 plus $2.25 Fed. Tax Plus $2.25 Fed. Tax 
Highly Sensitive No-Drift AM and FM Tuner High and low Frequency All- Channel Antenna 

$31.50 plus $1.80 Fed. Tax 
l from $6.71 to $471.00 

WHY PAY MORE ELSEWHERE? 
Write Dept. R 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. 

t 'mete Radio Engineering course inrl Telen., U.H.R., and F.M. B.S. 
Mech.. Chem. 

also 
. and Aero. 

Civil, 
Bus. 

Acct. Visit Ca mste, e 
well 

la bs. c Prep courses. Personalized inatruction. Grads successful. Founded 1884. Enter June, Jan. , Wares. r Catalog. 

TRI -STATE COLLEGE 1660 College Ave. 
Angola, Indiana 

VVALKIE TAI.KIES $3.99 POF 2ET 
POCKET SIZE No tubes, batteries. dj ustments. -Electronic license or permit needed. Should Voice Powered last for years. 

Guaranteed to work anywhere up to 
Smile r I rextra w tone. Swell 

r 

oom 
room-garage to 

house, etc! Your own private, talk - listen phone. Not war surplus. Brand 
new. Solid Aluminum Case. Guar- anteed. Two absolutely complete units 
with ire -READY TO USE! DeLuxe model has phone and mike in each nit. Swell for te:evision antenna work. 

SEND ONLY $1.00 deposit and pay postman S_.!:n [.its postage charges on ar- rival. Ideal gifts for boys -girls. Order Now! Today! THE MIDWAY COMPANY, Dept. WRT -5, 
KEARNEY, NEBRASKA. 

5 TUBE AC -DC RADIO KIT 
4" PM Spkr. Great for schools. Less tubes.. S 5.95 Tubes for above, 52.50; Plastie Cabinet. Knobs .S 1.45 
Pw1 

IO Pri.. 350.0.3508Plato Winding ". Fl1.,S 
2.49 

1/2GEe;ioVol. Contr. W /Switch. 2" D Shaft. 

Att°. Record Changer, 78 RPM, McGuire $ 7.95 
5" Field Spkr., 450 Ohm, w /Output Trans $ 1.95 
e" Dynamic Auto Speaker 5 1.95 
N7 Webster Phono Crystal S 1.15 
R.M.S. Television Booster $19.80 
3 Spd. Phono Mtr., w /Turntable. Top Brand..S 4.95 
3 Spd. Phono Pirkup, Turnover Type, ss /2 ntlls. 

S .95 
10% Discount on orders over $25.00. 25 % Deposit, Bal. C.O.D. Plus postage. Write for 
FREE bargain list. 

M. FISHER & SON 
2941 N. 5th Sf. Philadelphia 33, Po. 
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79//0-rha TVA E. 

b-e;-t- 6u* p 
SP' TVAE's Low-Cost 

ROOF SADDLE 

Au Aacr 

O- N THE SLOPE 

ON THE FLAT 

ON THE SIDE 

ONLY 

$; 55 
In lots 
of six 

Installed by anyone 
in 60 seconds 

Adaptable to any 
situation 

Heavy gauge steel 
No castings 

Takes masts I%" 
and smaller 

NEVER before has such clev- 
erly devised, such sturdy 
roof saddle been offered at 
so low a price. 

SIMPLE to install in all sit- 
uations, a broad base gives 
if strong purchase against 
any face, eliminating dan- 
ger of its being worked 
loose. Made of steel, it 
may be hammered into the 
desired shape without fear 
of its weakening. 

INSTALLERS are stocking 
this all- around device in 
quantities in place of main- 
taining an assortment of 
brackets. 

Single brackets -$1.70 plus 15 cents mailing costs 

TV Accessory Engr. C 
2105 Lagrange St. Toledo 8, O. 

RADIO Surplus Buys 
ROTARY BEAM 

PROP PITCH MOTOR 
Heavy Duty prop motor... 
ideal for rotating largest beams. 
Operates on 28 -35 V. ac or dc. 

RPM. $ 13.95 
Crating charge $2.00 
PE -103 DYNAMOTOR with base 

& cables 

S S BC454 Command Receiver 5.95 
BC455 Command Receiver S 6.95 
R- 5 /ARN -7 Compass Receiver $ 1 4.95 
BC433G Compass Receiver $ 1 4.95 
HS33 Headsets with cord $ 1.95 and plug 
12DP7 Cathode Ray Tube $ 9,95 (new) 
Linesman Tool & Safety Belt $ 3,95 Web Type (new) 
All Equipment Used Good Unless Otherwise Specified 

SEND 10c FOR OUR COMPLETE 
SURPLUS CATALOG! 

Enclose Full Amount with Order 
All Equipment F.O.B. Pasadena 

C & H SALES CO. 
2176 -R5 East Colorado St.. Pasadena 8, Calif. 

HIGH SPEED 

I WITHOUT NERVOUS TENSION 
REVEALING BOOK shows how "crack" operators de- I 
velop high speed and proficiennccyy. Learn code for 

e Amateur or Commercial Radiotelegraph License, or 
improve your sending and receiving with the Candler 
System which develops radiotelegraph experte and 

Icode champions. 
CANDLER SYSTEM 6x 926, De °t.2 -E 

Denver, Colorado l-et I1 a sy .1 e. 

SWEOGAL declares a Suyers DIVIDEND! 

TUBES 

GET THIS PLASTIC PILLOW FREE! Folds to match book size, blows up easily as a 

balloon (deflates as quickly), sturdy, waterproof, no metal Darts, anti - allergic. For 
home, office, shop, ball games. beach, picnics, etc. Has 100's of uses! GET YOURS 

_ FREE -for every $5 order. A $10 order brings 2 Plas- 
tic Pillows FREE, Etc. You'll want one for every 
member of your family. GUARANTEED 

BRAND NEW 
Individual Cartons 

DEDUCT Se from each tube when ordering any 201 

2u 6AR5 6SS7 26 5Z3 

604 6AT6 6U6 27 5Z4 

12A6 6B8 6V5GT 35/51 14B6 
6BA6 6V6 35B5 14Q7 

34e 6BE6 6W4 35Z5 2525 
6X4 605 6X5 47 58e 

6C6 6Y6G 66 0Z4 
446 6D6 7A4 /XXL 71A 6BG6G 79 6F6 7B6 '75 50L6 6H6 7C6 '76 
38c 6J5 7H7 77 VR150 
1R5 6J6 12BA6 78 66c 
1S5 6K5 12BE6 85 6ÁC7 
1T4 6K6 12J5 11723 117L7/M7 
1U4 6SA7 12K7 1625 117Z6 
lUs 6SH7 12SA7 2051 89e 5Y3 68.77 12SC7 
5Y4G 6SK7 12SN7 49c 6L6 
6AG5 6SL7 12SQ7 OA4G 50A5 
6AL5 6SN7 24A 1A5 6U5/6G5 
6AL7 6SA7 25L6 1A7 25A7GT 
TO SPEED DELIVERY! Order Now! Minimum, $2.50. 
For C.O.D. shipments enclose 25% deposit. Include 
adequate postage, excess will be returned. All prices 
F.O.B. New York, N. Y. WRITE FOR FREE CIRCULAR. 

SPEAKERS 
All made this year . . . brand new 

fresh magnets . specially low 
priced . . . guaranteed quality! 

ALL ALNICO V Ea. Lots of S Asst. 
4" P.M. 68 oz. $ .89 $ .85 ea. 
4" Y.M. 1 oz. .99 .95 ea. 
4" Y.M. 1.47 oz. 1.05 .99 ea. 
4" x 6" P.M. 1 oz. 1.49 1.39 ea. 
5" P.M. .68 oz. .89 .85 ea. 
5" P.M. 1 oz .95 .89 ea. 
5" P.M. 1.47 oz. 1.05 .95 ea. 
6" P.M. 1 oz. . 1.29 1.19 ea. 
6" P.M. 1.47 oz. 1.39 1.29 ea. 

I RCA #209X1 Crystal Pickup 52.95 Complete 

OUTPUT TRANSFORMERS 
10,000 ohms, center tapped to 3.2 ohms voice 

coil, channel mounting, Push -Pull 25e ea. 
3Q5 Output 34e ea. 
50L6 Push -Pull 50L6 Output 34e ea. 

Output . 38e ea. 6V6 Output 38c ea. 
6V6 Push -Pull Output 49c ea. 
6V6 PUSH -PULL, RATED 15 WATTS. Secondary 

taps are 4, 8, 15. 250 and 500 ohms. Fully 
shielded 89c ea. 

VOLUME Centralab Mallory- Stackpole, etc. 
CONTROLS With switch & long shaft 

100,000 ohms 250,000 ohms 350,000 
ohms 500,000 st.hnf 100, Only $ 

34e ea. 
3.00 

SPECIAL BUY! 100,000 ohms, 1- 3/16" shaft 9e ea. 

SWEDGAL RADIO, INC. 
96 Warren St., Dept. N -2 
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New York 7, N. Y. COrtlandt 7-6753 I 

Rate 35c per word. Minimum 10 words 

RADIO ENGINEERING 
PANELS for electronic, nucleonic construction 
projects. Complete service for designers, custom 
builders. Circular upon request. Gilpin Instru- 
ment Works, P. 0. Box No. 8, Mt. Clemens, Mich. 

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. 

ADVANCED Practical- Engineering strikingly dif- 
ferent new methods for radio -TV- electronics. High 
caliber correspondence, instruction. Simplified, 
streamlined, fast, practical methods for the prac- 
tical man. Very reasonable rates. Write : Supe- 
rior Procedures, Twenty -one Sixty -six Market St., 
San Francisco, Calif. 

SALE 

18 TUBE Oscilloscope, Laboratory type, $129.00. 
Write : Robert Augsburger, Route No. 1, Mon - 
clova, Ohio. 

R.C.A. Coin Operated Radios (used). Box 233, 
Cedar Falls, Iowa. 

AMATEURS who own BC342, BC348, BC224, etc., 
may obtain high gain 10 meter performance with 
the use of our guaranteed RF24 3 tube 20 -30 me 
converters measuring only 5 "x7 "x10" and fur- 
nished with 3 spare tubes and adequate instruc- 
tions, these units cost but $16.00 each postpaid. 
Write for yours today I Overbrook Co., Overbrook 
81, Mass. 

1947 GENERAL Electric 30 -44 Mc. Fm. Mobile 
Receiver, Transmitter and Home Station Receiver, 
Transmitter. With all accessories. $780.00. John 
Kirby Jr., Box 299, R.17, Indianapolis, Ind. 

SCREWDRIVER adjustment rheostats, 10 watt, 
100 ohms, 6 for 50c ; Solenoids 24V 35c ; Micro 
switches 3 for 50c ; Relays 24V 8 for $1.00 ; 

Toggle switch guards 12 for 50c. Postpaid. Stuart 
Sales, 6402 Pittsburg, Detroit, Mich. 

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. 

RECORD Changer Parts for leading makes. We 
ship everywhere. Friend's Wholesale Distributors, 
106 N. 6th St., Philadelphia 6, Pa. 

FIVE Element TV Yagi Beams. High Band, $6.75. 
Low Band, $8.50. Aluminum Tubing, etc. Willard 
Radcliff, Fostoria, Ohio. 

BARGAINS. New and reconditioned Hallicrafters, 
National, Collins, Hammarlund, RME, Meissner, 
other receivers, tuners, television receivers, trans- 
mitters, amplifiers, speakers, etc. Lowest whole- 
sale prices. Terms. Shipped on trial. Liberal 
trade -in allowances. Write Henry Radio, Butler, 
Mo., and 11240 W. Olympic, Los Angeles, Calif. 

LOWEST Prices Radio Tubes, parts. Bargain 
lists, 3c. Potter, 1314 McGee, Kansas City 6, Mo. 

HOTTEST surplus list in the country. Elec- 
tronics- Hydraulics, Aircraft -Gadgets. Dick Rose, 
Everett, Wash. 

RADIOMEN, Servicemen, Beginners. Make more 
money, easily, quickly, $250 weekly possible. We 
show you how. Information free. Merit Products, 
216 -32T 132 Ave., Springfield Gardens 13, N. Y. 

TRANSFORMERS, UTC, Audio, like new, guaran- 
teed ; LS -40, $9.00 ; HA -135, $7.50 ; HA -107, $9.00. 
J. A. Fisher, 126 Richland, Pittsburgh 8, Pa. 

RADIO Diagrams 50e ; Record Changers, Record- 
ers 60c ; Television Diagrams with service data 
$1.00 up. State Manufacturer and model number. 
Kramer's Radio Service, Dept. RX, 36 Columbus 
Ave., New York 23, N. Y. 

EDISON storage batteries, Nickel- Iron -Alkaline 
type. Government surplus sets 32 volt 25 cells as- 
sembled in 5 cell trays ready for service 125 watts 
normal discharge 19 ampere -hour capacity. Only 
$40.00 complete set. Factory price over $160.00 
guaranteed perfect. Only few more sets left. Good 
for many years. John L. Pulster, Battery Special- 
ist, 510A Audubon Bldg., New Orleans 16, La. 

HALLICRAFTERS S -47 perfect condition, $175. 
Sams Photofacts, 1 to 84 complete in 7 binders 
$150. Value for $100. Jensen B 81 Reflex cabinet 
with PM 8 CT Speaker $17.50. Filers Radio & Ap- 
pliance Co., Box C, Gladbrook, Iowa. 
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BC348 110 volts. Almost unused. $65.00. A. C. 
Woodrich, Wellsville, N. Y. 

PROJECTION television sets 19 "x25" picture, 
UST, used, with AM, FM, Shortwave : Cabinet 
69 "x42 "x19 ", complete $185.00. Murray Barlowe, 
880 59th St., Brooklyn 20, N. Y. 

COIL Forms: Iron slug tuned ; Polystrene ; half 
inch diameter ; 1 % inch winding length ; adjustable 
terminals. Mounts in quarter inch hole. 50e each, 
prepaid. WOPMF", 1429 Anna Ave., St. Louis 14, 
Mo. 

WANTED 
SNIPERSCOPE & Snooperscopes wanted. Any 
type, any condition. Needed immediately. Box 
495, % Radio & Television News, 185 N. Wabash 
Ave., Chicago 1, Ill. 

HELP WANTED 
INSTRUCTORS in Electronics and Radio. Prefer 
former Navy Radio Technician instructors willing 
to locate in the Detroit, Mich., area. Write to Ros 
452, c/o Radio & Television News, 185 N Wabash 
Ave., Chicago, Ill. 

RADIO Instructors. For theory and lab. Write 
for application form. Paterson Radio Institute, 
217 Paterson St., Paterson, N. J. 

ELECTRICAL Design Engineer by large, modern, 
Eastern Manufacturing Firm for Experimental De- 
velopment work in Industrial Electronics. Appli- 
cant must have degree in Electrical Engineering 
with Communications or Electronic Option or equiv- 
alent in 10 -15 years practical experience. Give de- 
tails including age, education, experience, refer- 
ences, availability and salary expected. Box 502, 
% Radio & Television News, 185 N. Wabash Ave., 
Chicago 1, 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.0 

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 sold and rented. Money back guarantee. Catalog free. (Courses bought.) Lee Mountain, Pisgah, Ala. 

MISCELLANEOUS 
YOU'LL never use pliers again to install F.P. con- densers. Time -saving new tool loosens old lugs, tightens new ones. Slim, long reach for tightest 
places. Can't slip. One -hand operation. 69c post- paid in U.S.A. No stamps. Pays for itself on one tough job. Order today. K.D. Clayson, Box 1032, Bethlehem, Pa. 

WIRE Recorder Fans! Recorded comic party spool, for adults, so good you will never erase, $4.95, ex- press collect. Brown, R.4, Box 33, Edgerton, Wis. 

GOING to try for your Amateur Radio Operator's 
License ? Check yourself with a written test simi- lar to those used by the F.C.C. Complete coverage multiple- choice questions with answer key. Class 
B &C Test $1.75. Class A Test $2.00. Amateur 
Radio Supply 1013 7th Ave., Worthington,Minn. 

BIG money, part -full time, Radio, Television, Elec- tronics. Complete instructions free. R. Johnson, 
326A I'ark Row Bldg., New York 7, N. Y. 

WOULD you pay 3 %, first $350 made? Book "505 
Odd Successful Enterprises" free ! Work home. Expect something odd ! Pacific 9K, Oceanside, Calif. 

"RAPID Radio Repair" now being published. Order now, $1.25. Postpaid or C.O.D. Book writ- ten since my letter September Radio News. "Well written, wealth of good practical information," says Engineer Weiss, Hickok Co. John D. Burke, 
168 -08 90th Ave., Jamaica, New York, N. Y. 

QSL'S, SWL'S! Free samples. W1HJI, Box 32C, Manchester, N. H. 

SPEAKER Reconing. Guaranteed, send your speak- ers to us or write for information. Sweeney's Re- coning Service, Dept. A, Winona, Minn. 

RADIOMEN, Servicemen, Beginners. Make more money, easily, quickly, $250 weekly possible. We 
show you how. Information free. Merit Products, 
216 -32R 132 Ave., Springfield Gardens 13, N. Y. 
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MODERNIZE YOUR 10" #630 IN ONE HOUR 

No. 630 Chassis Still the (Best in TV , . . Now more Outstanding than Ever! 

OFFERED TO YOU AT NEW LOW DEALERS' PRICES 

KNOWN MFR.... LICENSED BY RCA 

16" TELEVISION CONVERSION KIT 

VOLTAGE DOUBLER DELUXE 

WIRED SUB -ASSEMBLY 
FLYBACK TRANS #211T5 
163/8016 TUBE 
SET OF MOUNTING BRACKETS 
PLASTIC SLEEVE & RING 
RESISTORS & CONDENSERS 

Complete with 
Simple, Easy to 
Follow Instructions 

$19sá 
BROOKS RADIO DIST. CORP. DEPT. 

STANDARD 10' & 12V2" (29 -tube chassis) engineered 
in strict adherence to the genuine RCA No. 630. 
DELUXE 16' & 19' (31 -tube chassis) have added features of voltage doubler, keyed AGC and 70° 
defection systems. CHASSIS delivered as pictured ready to play with all tubes, hardware, knobs and choice of 5'x7' or 12' speaker (less CRT). 

Kit delivered complete with 29 tubes 
and instructions (Less CRT) 

19" -Deluxe Chassis ..... $ 169.67 
16" -Deluxe Chassis 159.59 

10" or 121/2" Standard Chassis 149.97 
10" or 121/2" Standard Kit ... 129.44 
19" METAL CRT, Known brand $ 66.97 

19" GLASS CRT, Known brand 62.94 

16" METAL CRT, Known brand 39.89 

16" GLASS CRT, Known brand 31.82 

PARTS FOR #630 IN COMPLETE SETS 

VIDEO AND I.F. KIT 119 items) $ 7.84 
PAPER CONDENSER KIT (37 condensers) 4.28 
ELECTROLYTIC CONDENSER KIT is tond.) 7.37 
CERAMIC CONDENSER KIT (28 condensers) 3.02 
MICA CONDENSER KIT (12 condensers) 1.90 
CARBON RESISTOR KIT 1107 resistors) 4.93 
WIREWOUND RESISTOR KIT l4 resistors) 2.31 
OCTAL WAFER SOCKET KIT 113 sockets) .72 
MINIATURE WAFER SOCKET KIT no sockets) .63 
MINIATURE MOLDED SOCKET KIT 12 sockets) .22 
KNOB KIT, decal included 18 knobs) .98 
BRACKET AND SHIELD KIT (18 brackets) 8.63 
TERMINAL STRIP KIT (19 terminal steps) .59 
VOLUME CONTROL KIT 19 volume controls) 619 
COMPLETE TV TUBE KIT 129 tubes [less CRT]1 21.21 

B 80 VESEY ST., NEW YORK 1, N. Y. 

r ., RADIO OPERATING CODE 

_a_ 
RADIO SERVICING ELECTRONICS 

F.M. TELEVISION 
REFRIGERATION SERVICING 

Write for Catalog T.S. and Picture 
Brochure 

RADIO COURSES 

TRADE & TECH, 229 W. 46 St., N. Y. 23 
SCHOOL Ndicott 2.8117 

BRILLIANT NEW 
AMPLIFIER! 

*Wide -Range 
*Scratch 

Suppressor 
*Volume 

Expander 

Supreme per - 
for ma nee 
with any vari. 
able relucí. 
once pickup. 

' 

I , 
AMPLIFIER COR>P. OP AMERICA] 

EXCLUSIVE 
G.E. PICKUP CIRCUIT 

New circuits enable you to attain 
full benefit from the new G -E Vari. 
able Reluctance Magnetic pickup. 
Employs an exclusive, hornless pre - 
equalized pre -amplifier fo produce 
the most satisfying musical amplifier 
the world has ever known. If you 
are a perfectionist, you are the one 
for whom the ACA.100GE was de- 
signed. Send for technical literature. 

398 -2 Broadway New York 13, N. Y. 

ATLAS 
"Multi - 

Cellular" 
TWEETER 

Model HR -2 

SIX CELL, WIDE ANGLE 
DISTRIBUTION: 100° x 50° 

Clean and efficient to 15,000 cycles 
25 watts of program material above 

1000 cycles 
"Alnico -V- Plus" super 
efficient magnetic tir- 
cuit. Heavy die cast 
sectoral horn, flush 
mounting 63/4" wide, 
31/2" high, 8" deep. A 
new high in realism- 
smooth and clean 
musical brilliance. 
Perfect articulation 
and Sibulance in 
voice reproduction. 

WRITE FOR COMPLETE 
DESCRIPTIVE CATALOGUE 

ATLAS SOUND CORPORATION 
1446 39th St. Brooklyn 18, N. Y. 

Variable 
High Pass 

Filter 

Model FN -i 
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WHERE TO BUY IT .. . 

WHOLESALE RADIO 
of Baltimore 

FLASH/ Just Received 
The Sensational New ANCHOR 

2 STAGE BOOSTER 
Operates in fringe areas formerly unworkable. 
Will outperform any other booster. $2697 

Convert Any 630 Type TV SET 
For Use wifh Kinescopes Up fo 19" 

__- -- 1 TECHMASTER TV VOLTAGE 
MULTIPLIER KIT 

15 KV. can be had with full 
sweep using a single 1B3 rec- 
tifier. Type T77J1 flyback 
transformer, special width coil 
and all components are in- 
cluded in this Deluxe hi -sweep 
kit. Plus schematic wiring g in- 

tubeslorder type 
16" 

. 

round 
am16" rectangular 

$ 945 and 10" tes der 
type B. 

UNBEATABLE TV RECEPTION 
BEST FOR THE FRINGE AREAS 

Snyder Lazy XX 

I 

TV ANTENNA ",--- 

1 $1595 

Complete with three 
31/2 O. masts & 

adi. mounting base 
Extremely high -gain. Su- 
perior construction. De- 
signed to withstand all 
weather conditions. Easily 
stacked double conical lazy XX type. 
Just 'unfold, tighten and erect. All TV 
channels and FM. You also get guy vie rings, and connecting stubs. Com- 
pletely pre -assembled. Can be used 
with any type lead -in 72 to 300 ohms. 
Order model TX -2. 

T.V. ANTENNA ACCESSORIES 
Everything for "Perfect- Picture" Installations 

at low prices! 
STEEL EXTENSION POLES. Weather Treated. 
10 ft. loo 1 di. $1.49 
5 ft. long 11/4' di. crimped end .89 
31 /a ft. long. 11/4" di. crimped end .69 
ANTENNA SWIVEL BASE. Aluminum .39 
Fits 11/2" O.D. mast section. 
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 MOUNT BRACKETS complete with strap. 1.39 

31 /screw .in type. 
STAND 3e e.) per 

INSULATORS. Wood 
hundred 2.75 

WALL. BRACKETS. Adjustable up to 18" from wall. 
Will hold masts 1" to 11/2" di. 3.75 

SAMS TV ANTENNA MANUAL... ........ 1.25 
SNAP-ON TWIN LEAD INSULATORS. Fit 11/4" masts. .06 
HI -BAND ADAPTER. Folded dipole and reflector. 

Clamps on existing pole. HF- 3 1.49 
DOUBLE POLE DOUBLE THROW KNIFE SWITCH .39 

For Complete TV Servicing 
9 TOOL TV 

SERVICE KIT 
In Leatherette Case 
Here's the low- priced ser- 
vicing Kit you've been 
,vaiting for, including the latest TV servicing tools 
for a complete servicing 
.lob. You get tran- aligner 
Dual -aligner, slim aligner, 
core-aligner, tuning wand, 
tuning wrench, deep -nib 
aligner, big-stretch align- 

er,channel tun- 395 
all for only 

Build Your Own Booster 
and Save Over 50% 

TECHM ASTER 

TV BOOSTER KIT 

Complete with Tube, pre - 
aligned coils, pre- stamped 
chassis and hand- 5995 
some cabinet. 
Improve TV reception in low- signal, low terrain d fringe 
areas by building this latest design booster. Tested to 
reduce noise from 3 to 5 db. Get brighter, sharper pictures 
you hardly thought possible. Simplified step -by -step wiring 
instructions. 

WRITE FOR FREE MONTHLY "FYI" BULLETIN 
ADDRESS ORDERS TO DEPT.. OR 29 

OR PHONE MULBERRY 2134 

WHOLESALE 
VI RADIO PARTS CO., Inc. 

311 W. Baltimore St. 
BALTIMORE 1, MD. 

176 

itWhile every precaution is taken to insure accuracy, we cannot guarantee against 
the possibility of an occasional change or omission in the preparation of this index. 
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DOCKET 9295 
A MEETING of the Federal Communi- 

cations Commission held March 21, 
1950 discussed the various develop- 
ments in connection with the proposed 
new amateur regulations. Comments 
filed by interested parties included re- 
quests for a formal hearing, oral argu- 
ment, and a poll of amateur licensees. 
The Commission decided that a formal 
hearing would not be warranted in view 
of the comments filed. It appeared to 
the Commission that little evidence 
would be adduced at such a hearing to 
aid the Commission in resolving the 
issues at stake. Accordingly the re- 
quests for a formal hearing were denied 
along with the request for a poll of the 
amateur licensees. 

A general oral argument on the sub- 
ject of the proposed rules has been set 
for May 19, 1950 in Washington, D.C. 
All interested parties who desire to 
participate in the General Oral Argu- 
ment should notify the Commission in 
writing to that effect not later than 
May 10, 1950. The notification should 
consist of an original and three copies 
and refer to Docket 9295. The specific 
sections of the proposed rules to be 
discussed should be mentioned, to- 
gether with an estimate of the time 
required for the presentation. 30 

S.T.E.N. HAMFEST 
A-HE annual convention of the South 
Texas Emergency Net will be held 

in Cuero, Texas, on May 27th and 28th. 
The event is a real hamfest with 

emphasis on emergency and net opera- 
tion. All amateurs, XYL's, and inter- 
ested parties are invited to attend. 
There will be a transmitter hunt as 
part of the program. 

Registration will begin at Legion 
Hall in Cuero at 9 a.m. and the pro- 
gram will begin at 1 p.m. On both 
days there will be entertainment as 
well as technical information inter- 
spersed with contests. The YL's and 
XYL's will have special programs ar- 
ranged for them. 

Tickets may be obtained in advance 
from Robert Grossman, W5OUA, Box 
214, Rockport, Texas. 

ERRATUM 

The following resistor values were inad- 
vertently omitted from the parts list accom- 
panying the circuit diagram for the article 
"A Versatile Recording and Playback Ampli- 
fier" by Glen Southworth appearing in the 
March issue of the magazine. Rn is a 5000 
ohm, 10 w. unit, R20 is a 25,000 ohm, 2 w. 
resistor, and Rn is a 50,000 ohm, 2 w. unit. 

PHOTO CREDITS 
Page Credit 
40, 41 Andrea Radio Corporation 
42 Robert Vondran 
43 (top), 114 Radio Corporation of America 
44 Radio Manufacturers Association 
47 (top) David Bogen Company 
47 (bottom), 55, 57 Altec Lansing Corporation 
48, 49, 50, 94, 112 General Electric Company 
54, 126. Radio Nacional, Brazil 
58 (tap) Harris & Ewing 
59 . Philco Corporation 
60, 62 Simpson Electric Company 
66 .Channel Master Corporation 
84 Sylvania Electric Products Inc. 
loo MARS 
110 Air Materiel Command, Wright -Patterson 

Air Force Base 
130 Precision Apparatus Co., Inc. 
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There's a BIG Future for YOU in 

TELEVISION 
RADIO-ELr ECTRONICS 

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. 1 35 -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 If in school, what term? 

STREET 

CITY ZONE STATE 

I am entitled to +raining under G.I. Bill 
Send information on Home Study Courses 

After several months of intensive re- 
search, the WORKSHOP ASSOCIATES 
is introducing a new television antenna 
which provides outstanding performance 
on all channels at very low cost. This 
new antenna -Model W -is the first to 
employ a radical but well -established 
principle that satisfactorily balances all 
the components of the TV antenna prob- 
lem. 

Exceptionally high gain, sharp direc- 
tivity, and close matching to 300 ohm line 
are all engineered into a simple array 
that fits all channels. Elaborate field 
tests show gains up to 10 db., with single 
Model W arrays actually outperforming 
many double- stacked arrays of other 
types. The sharp directional pattern in- 
sures high gain with consequent reduc- 
tion in noise and interference. 

Modern, dynamic styling, with a mini- 
mum number of elements, gives Model W 
a clean -cut appearance that is unobtru- 
sive on your roof. 

Rugged construction and quick, easy 
assembly round out the story of this new 
WORKSHOP antenna which is believed 
to give clearer, steadier, more brilliant 
reception, at low cost, than any other 
popular TV antenna. Production is now 
in full swing, and shipments are being 
made daily from the new Workshop plant. 
The new Model W is available at your 
distributor on May 1st. The Workshop 
Associates, Inc., 133 Crescent Road, Need- 
ham Heights 94, Mass. 

Watch for the 

NEW 

Sensational 

WORKSHOP 

TV 
ANTENNA 
All Channel 
Low Price 

1 77 
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"TA B" 
THAT'S' A BUY 

HEADSETS 
8000 ohms - HS- 18,2rcvrs 
w /PL54 & C073A, Less 
600dohms- HS -33, 2rcvrs 

980 
w/ 

Band, Cushion, Piug $1.98 
250 

o 
hms- HS- 30,2revrs 

Band & Cord $1.6 
Use HS -30 as Sound Power 
Unit. 2 for $2.98 

KEY CLICK FILTER -Brand New, RF Chokes, 
Mica Condensers, Resistor -Mtd, Ready to 
Use 45c 

UHF ANTENNA 12 " /30Cm 

Ins /CoaxTerm saSilvPlCont wpfG sk& 
H'ware Mobile Mtg New 39c; 4/91 
PL259 for Above 29c A,21/yft hip ANT MS49- 21 $1.69 
MS49 -53, 16 ft 2.49 
MS49.53 &xtra53,19 ft 3.69 
MS49- 56(2- 53's),261/aft 5.98 
ANT AN131A,11ft /Ssect 1.89 
MP22 Mast Base 3.95 

S MP37 $3.95 MP4S 3.98 

G -E 2J1G1 SELSYNS 
400cyc,usable24V or 
11Ovac. Tested. used, 
Guaranteed. 
2 

nteed. W /data. 
1. 

G Transmitter 
vel 

Approx Gov't Cost 
$100. G -E, TJ DC Selsyn for. Remote 
Indication of L quid present m tank. 
New. 2 for 

MOTOR 1/40 HP /1 or 3 ph/3450 
RP /GE e Dco -Dl 5 hi 

W /Cndsr Cont 
/5' shaft.$3.49 

043 /Vß75 $0.98 

OB3 /VR90. 1.74 
0C3 /VR105 .75 
003 /V8150 .47 
0Z4 .56 
CIA 4.80 
014 .45 
1A3 .42 
144 1.00 
SA5GT .48 
1A6 .78 
IA7GT 

4 

.63 
ÌH/8016 .98 

.81 
185/255 .84 
1821/471A 2.85 
11322 4.50 
1823 9.00 
1626 4.50 
1627 8.49 
1629 3.39 
1632/532A 2.75 
1837 45.00 
1838 36.00 
1641 49.95 
1642 7.50 
1853 49.95 
1854 49.95 
1856 49.95 
105 .86 
IC6 .87 
IC7G .89 
1D5GP . .95 
107G .84 
11380T .94 
1E5 1.08 
1E70 1.00 
1F4G .75 
IF7GT 1.55 
1G4GT .69 
1G5G .98 
1G6GT .63 
1640 .87 
1H5G ... .54 
1H6G .99 
1J54 .98 
116 .72 
1L4 .45 
1LA4GT .99 
1L64 .99 
1LC5 . .64 
1LC6 .75 
1LE3GT. .85 
1LH4 .64 
ILN5 .62 
1N5GT .59 
1660 .98 
1P5GT .54 
1P24 .85 
1P25 59.50 
1P254 98.00 

7 1026 75.00 
164/1294.. .65 
1135 .59 
154 .96 
155 .48 
1T4 .51 
1T5GT 1.05 
1U4 .49 
1U5 .69 
3V .49 
122 3.98 
2A4G 1.004 
2A5 .65 
2A6 .78 
2A7 .75 
267 .78 
2622/G1-559 .73 
2C21/1642. .81 
2C22/7193. .15 
2C26 .25 
2C34/RK3 .27 
2C39 21.00 
2C40 5.50 
2C43/464A. 9.39 
2C44 1.69 
2C51 8.10 
2021 1.10 
2E5 .89 
2E22 1.15 
2E24 4.10 
2E25/HY65 4.00 
2E30 2.35 
2GS .98 
2.121 11.45 
2J214 .11.45 
2.122 9.75 
2.126 8.45 
2.127 14.50 
2.131 9.95 

178 

2.132 
2J33 
2.134 
2J37 
2J38 
2.139 
2.147 
2.148 
2.149 
2.150 
2J56 
2J61 
2J62 
2K25 
2K28 
2K29 

.514.85 ...18.95 ...17.50 .13.85 ...12.70 ...29.00 ...49.95 ..45.00 ..22.50 ..39.00 ...81.00 ...39.00 ...39.00 ...23.75 ...24.89 
.24.95 

2W3GT .. .98 
2X2 .36 
344 .32 
3A5 .75 
3137/1291 .29 
3822 2.64 
3624 1.75 
31325 4.85 
3628 5.89 
3C23 3.98 
3C31/C1B 3.75 
3C45 12.85 
306 /1299 .29 
3D21Á 1.20 
3E29/829ß 7.98 
3LF4 1.25 
3Q5GT ... .25 
354 .54 
3V4 .67 
4C33 81.00 
4C35 19.30 
4.131 95.00 
4J32 95.00 
4142 /700 29.85 
4.147 98.00 
4T4/2 9.95 

/C56 
47.00 

5021 24.50 
5.123 13.45 
5329 17.39 
5332 . 99.00 
5R4GY 1.08 
5T4 .86 
51.140 .. .47 
5V4G .88 
5W4 .66 
5X40 . .71 
5Y3GT .38 

.45 
5Z3 .51 
C64 7.85 
6A3 .98 
6A4 1.29 
646 .88 
6A7 .68 
6A8GT .70 
64135 /665. .88 
6AB7/1853 .77 
6AC5GT .89 
64C7 .70 
GADS .98 
6A06G .81 
6407 1.17 
6AF6G .77 
6AG5 .59 
6AG7 . .97 
6415 .73 
6AK5 
6AK6 

... .80 .. .81 
641.5 ... .55 
6AL7 ... 1.00 
64N5 ... 1.08 

6AQ6 
6485 ... .50 
6455 .. .59 
6A57G ... 4.29 
GAM ... .40 

6AV6 ... .43 
6AW6 ... .89 
684G ... .84 
686 .75 
6B7 .89 
61380 .65 
68A4 1.08 
6646 .49 
68A7 .. .79 
6606 .69 
68E6 .. .49 
66F6 52 
661306G 1..39 
6566 .52 
6BQ6GT .89 

Coil 

Bantam 1- Waiter 
Foundation Unit 

Free Instructions. Takes 2 plug-in FT- 243Xtals & 

Coil. W /140mmfendsr& tal 
Complet with 

......... 
Xtals & 

98c 

RCA UNIV OUTPUT XFMR 
10Watts -to 10 Kr. Matches 

to 
Line 

150 Spohhms 
ANY 

or 
Load &Tube Imped btteoot 50& 
10240 ohms; over 1000 com- 
binations;ACts as Exc Band 
Pass or Freq Atten forDyn 
Mike. Cuts HIs or LOWS. Ideal 

Q5 action 
CW or Phone. With 

Hi -Gain Dyn Mike & Xfmr 
Xfmr- UTC /SuperElec 3wdg 600 
ohmsCT & 4000 ohms Tapped 250 
& 150 ohms, fully shielded H'Sld. 
Mike -Exc. Fidelity. @i ./fl 
Both Units .D 1 Y,7 

RM29A Control Unit 

Ckt 3 PosmLocking-type Se- 
lector -for Monitor, Direct 
or Radio Control, or use as 
Telephone. BRAND 
NEW ....$8.49; 2/914.98 

STORAGE BATTERIES 
2V /114H Willard BB206IJ $1.89 
2V /274H Willard BB54 1.89 
6V /64H Willard NT6 /BB214U 1.75 
6V /254H Willard ER25.6 3.98 
36V miniature BR18 /Bß52 .81 
Hydrometer 1.06 to 1.245G .98 
Electrolyte Meas. Tube, 12" .25 
SpecGrav Ind. & Mere. Thermom 1.25 

Sig Corps Dry Batteries -Gfd. 
BRAND NEW Shelf Dated- Tested 

BA35 1 2VsimBURG 4FH 
egV 

35c 
BA38 45,221/2V BURG5308 79c 
ßA37 11 /2V Walks -Talky 29c 
BA38 1031/2V Walky -Talky $ 
BA39 150 /71/z VBurgFSA 100 

1.49 
1.29 

BA40 90/ 11/aVBurg4GB60 .89 
ßA43 90/45/11/eV .98 
BA205U 3V Burg F2BP 8 for 1.00 

OIL CONDENSERS 
Lowest Prices Ever! 2x5mfd 
(lOmfd)OILMITE to W.E.spec 
KS8976,400wvdc -6510+65° 
C, GtdUs able 6 00 wvdc, .. 2 for 98 e 

2x.lmfd /2000wv TOBE,COmmon OFF 
Ground. $1.08; 2 for... ........ . .$2.00 

BathTabs &Reetang -WeSh ipTypesl nStock 
500 WVDC 

.5 mfd ...10for$1 
1 mfd ..8for 1 

600 - W V.DC 
5 mfd ..8for$1 

2x.25 mfd..6for 1 
3x.05mfd.. l5for 1 
3x.22mfd.. 12for 1 

1000 WVDC 
.1 mfd.....4for$1 

3x.imfd .10for 1 .25 mfd ..3for 1 

HAYDON Clock Motor & Switch Synchronous 
6 to 10 VAC /60cyc /24rpm...98e; 12/$10 
I.F. XFORMERS 456 Kc Dubl -Slug Tuned 
Shielded, Ea. 39c; 3 for $1.00 

Timed, Adj. Q. Shielded 
Oto14 59e; 2for98c e 

300 WVDC 
1.2mfd . . .7for $1 

400 WVDC 
1 mfd ...12for$1 
2 mfd ....5for 1 
4 mfd ....3for 1 
6 mfd . ..2for 1 
2x.lmfd ..12for 1 

Sound Powered Head and Chest Set 
Unsurpassed Buy! Com- 
plete Navy Unit -Cush- 
ioned Headsets, Chest 
Box, Mike, Cable & Wpf 
Plug. Adjustable Units, 
Tested, Used, Exc. Cond. 
Each 55.49, Pair $9.98 
BRAND NEW RCA 
MI- 2454 -B UNITS. 

97.98 
Pair $13.98 

BRAND NEW Automatic 
Electric Units 

Each 
Mike. 

$8.98, Pair $16.98 

CIRCULAR SLIDE RULE 
BARGAIN! 

12" Equiv-21/s" Radius 
PRINT STAYS ON, Lami- 
nated Plastic. Multiply, 
Divide, L o g s, Decimal 
equiv. w /case. Only 98e 
PARALLEL RULES, 6" Lg 

BAUMerea 

39c 
Mercury Thermo- 

Regulator 
Ckt 

105 °F &32 °F. Hi- Sensnt & 
Action. 

Accy -oral Most 
Exacting Requ'ments - RESEARCH, FIRE 
PREV, FREEZE PT CONTROL, or MAX -MIN 
Temp Control. Brand New. Individ Boxed 
w /data &ckt;List over $20 
SPECIAL 98c; 12 for 510 

DIODE PROBE TUBE! 
Unexcelled for NO -LOSS UHF testing. 
Ultra- Sensitive Sub- Miniature - Envel- 
ope App. 11/4 "xs /s ". Element & Probe 
at Tip. . Low Pwr. Rte. BRAND 2W 
Five 51.00-while they last. 
Snaoperscope Infrared "Sees in 7.90 
Kit$ 8664's Xformer Sockets.... 5.95 
Kit 8724's, Xformer, Sockets.. 12.95 

TUBES... 
6C4 
6C5 $0.45 
6C6 .52 
6C60 .55 
6C80 . 

1 65 
6C21 23.95 
6C66 . 604 2.75 
606 .47 
6D7 .98 
608 .75 
6E5 .69 ' 

6E7 1.20 
6F5 .47 
6F6 .55 
6F6GT .52 
6F7 .80 
6F8 .84 
606 .99 
6H6 .45 
C6J 3.90 
6J4 4.65 
6J5GT .37 
617 .65 
6J70T .59 
6J8GT .95 
6K6GT .42 
6K7 .48 
6K8 .75 
615 .84 
6L6 .98 
6L6GA .82 
6L7 .77 
6N4 
6N7GT 1.90 
6P50 . .81 
6Q7 .57 
6R7 .77 
688 .79 
657 .85 
65A7G7 .43 
6567Y .81 
65C7 .57 
65D7GT .45 6SF5. .48 
6507 . .57 
65J7Gi' 45 
6SK7GT .40 
65L7GT .58 
656707 . .59 
6SN7WGT. .89 
65Q7GT .43 
65117 .56 
6557 .57 
65T7 .75 
65U7GT'Y . .85 
6T70 ..... 84 
6T8 .89 
6U5 /6G5 . .63 
6U6GT .89 
6U7G .48 
6V6GT .52 
6V6GTY .90 
6V6M .98 
6V7G 1.18 
6W4GT .. .59 
6W7G .... .87 
6X5GT .. 42 
675 1.85 
6Y60 .65 
6270 1.08 
625 /1225 1.18 
6ZY5G .67 
7A4/XXL . .57 
7A5 .65 
747 .56 
7A8 .69 
7AF7 .70 

74G7 ....$0.69 
7B4 .55 
7135 .70 
7136 .58 
767 .57 
7138 .70 7C4/203A .36 
7C5 .4 
7C6 .69 
7C23 69.050 
7E5/1201 .65 
7E6 .57 
7E7 .59 
7F7 .58 
7F8 1.03 
707/1232 .98 
7H7 .64 
7.17 
7K7 
7L7 
7N7 

1.05 
.67 
.65 

7Q1 .57 
787 .63 
7T7 1.03 
7V7 .85 

.85 
7X7 /XXFM .85 
7Y4 .44 
7Z4 .55 
1246 .17 
12A7 .96 
12Á8G7 .48 
12AH7GT . .99 
12ÁL5 
124T6 

.72 

.43 
12477 .70 
12ÁU6 .52 
12AÚ7 .62 
12ÁV6 .50 
125X7 .81 
12ÁW6 .55 
12646 .56 
12647 .75 
1213136 . .59 
126E6 . .45 
126F6 .54 
12C8 . .32 
12E5 .98 
12F5 . 

12146 
.55 
.27 

121507 .33 
1237GT .52 
12 K7GT .57 
12K8 .59 
12L8GT . 1.59 
12Q7GT .55 
1258GT .79 
12SA7GT . .55 
125C7 .55 
125F5GT . .54 
125F7GT . .50 
12507 . . .52 
125147 .34 
1251470T . 
125J7GT . .45 
125 7GT .51 
125K7M . .52 
125L7GT . .54 1256707. .47 
12SQ7GT . .45 
125137 . . .48 
12X3 .. . .90 
12Z3 .72 1447/1267 .67 
144F7 .86 
1466 ... .65 
1488 ... .77 

14F8 
1467 
1437 
1467 
14Q7 
14R7 
14X7 
15E 

. .86 
.55 

. .65 
.98 

1.44 

"TAB" TESTED 
& GUARANTEED 

FG17 .... 50.75 
3.98 

RK18 .... .98 
19 .95 
196G6G 1.98 
1978 ... .89 
20 

K20A 6.98 
PJ21 4.9 
REL21 4.85 
RX21 3.20 
PJ22/CE1C. 1.49 
245 

4G /3C24 . .45 
2546 1.04 
25A7 2.98 
25AC5GT 
2565 
25B6 .. 
25C6 . 

256Q6GT 
25L6GT 
25W4GT . 
25N6 
25Y5 
25Z5 
25Z6GT 
26 
FG27A 
2807 
30 
31 
32 
FG32 
32L7GT . 

33 
FG33 
34 
35/51 . 
35A5 .. 
35B5 .. 
35C5 
35L6GT 
35W4 
35Y4 
35Z3 
352407 .49 
352507 .49 
REL36/6J4. .54 
36 .61 
37 .36 
38 .34 
CRC 40 .54 
41 .49 
43 .49 
455 /V752. .27 
45Z3 . .54 
4525 
46 
48 
50 
EF50 
5045 
5065 ... .54 
SOCS 
5006 

1.39 
1.49 
1.18 

.89 

.49 70 
1.69 
1.08 
.40 
.47 
.42 

9.50 .35 
.39 
.49 
.89 4.98 
.63 

8.49 
.33 
.59 
.65 
.54 
.49 
.53 
.38 
.49 
.61 

.65 
1.56 
1.49 

.40 

50L6GT... .52 
50X6 ... .98 
50Y6 
53 
57 
58 
59 
R K61 
RK65 ...24.95 
HY69 ... 2.29 
7047 70L7GT.. 1.10 
71 .65 
72 .95 
CRP72 1.37 
73 1.67 
NR74 .29 
75 .53 
76 .38 
77 .45 
78 .45 

.84 

.47 

.53 
.84 

79 50.84 
SO .35 
81 1.29 
FG814 4.45 
82 .84 
82V .95 
83 .99 
84/624 .56 
85 .57.--- 

V89 ... .25 
FG104 14.98 
FG105 10.75 
VU111 .49 
HY1146 .81 
HY115/145 .80 
117L7 1.23 
117N7GT 1.36 
117P7GT 1.20 
11723 .49 
117Z6GT .77 
117Z7GT 1.49 
F127A 16.95 
CV148 7.90 
155 .98 
FG166 49.00 
FG172 19.50 
FG190 .12.98 
20513/V72. 1.69 
211/VT4C. .42 
RX215 . 9.95 
WE215A . .25 
227A . 2.90 
250TH ..24.98 
25OTL ..24.98 
2826 .. 8.49 
304TH .. 3.70 
304TL 1.39 
3074/RK75 3.60 
316A ... .49 
327A. ... 2.70 
350 1.23 
350B 1.88 
3554 14.15 
36845 3.75 
371B .84 
388A .. .89 
393A 3.65 
3944 3.65 
395A 4.95 
417A ...19.95 
GL434 2.90 
446A/2C40 1.17 
446B .... 1.80 
450TH ...17.75 
450TL ...49.95 
GL451 . 1.90 
460/HF200 9.98 
WL468 . 6.75 
CK506AX . 1.29 
RH507 ... 9.98 
527 12.95 
530 12.95 
531 1.80 
WL531 1.95 
CK533AX 1.49 
GL534 

1521 1.95 
544 4.98 
GL546 1.69 
550P1 19.95 
CK551AXA 1.69 
575A/975.12.65 
H615 .. .24 
WL619 19.75 
KU627 7.49 
631P1/SN4 3.98 
WL632A 8.98 
701A 2.90 7024/7026.2.75 
703A 3.75 
7044 1.08 
7054/8021 1.05 
707 7.98 

KITS 
Silver & Mica Cndsrs 30 for $1.50 
EI 'trolytics, Asstd. 12 for 1.00 

RControls stors, Jr/z 
0 for 2.00 

&1W,50to2310 100 for 2.50 
Vitreous WW Resistors 20 for 1.00 
Sockets, Asstd 8, 7, 5, 4P 25 for 2.49 
Rotary Switches, Asst 6 for 1.75 
G &P TubeCaps, Asstd. 50 for 1 49 Coil Forms, Thd'd Sm,HF 
Iron Core Slug &Screw 50 for 1.00 
Elastic Stop Nuts, Asstd.. 50 for 1.00 
Lugs, Large Radio /Elec 100 for 1.00 
Lugs, Small Radio Type 300 for 1.00 
Knobs. Asstd w /Insert 25 for 1.25 
Sahetti Sleevi Asstd.. ft. for 1.00 
Ceramicon Cndsrs. Asstd .15 for 1.00 
Fuses, Asstd LF &Buss 300 for 1.95 

Resistors, 2W 
Rubber sstd sstd. 

100 for 3.50 
POWER PACK KITS 2.98 250VDC /60Ma & Filter $ 4 98 350VDC/125Ma & Filam's 

55OVDC /200Ma & Filam's 9.98 
1200VDC /300Ma & Filam's 21.95 
15000V'Dblr /35Ma & Filter 39.95 

"Williamson" 15 Watts 
Hi -Fi Amplifier Kit In- 
ternationally F am ous. 
Simplicity of Design -Ex- 
traordinary linearity and 
lack of distortion. 10 

cycles to 20ke with ease. To 1 Mc. 
for Experimenters & other applications. 
With RCA chassis. $19. 95 Less Outpt Xformer J 
Super Wide -Range Hi -Fi Kit 20 to 20: 
000 cycles. 10 Watts. Max. Harmonic 
Distortion 1 a/4 % at Full Outpt, only 
0.5% at 5W_ out. Works w /ANY Mike, 

Controls. RCA 
Pre-Amp. ssis, Stage, 

Less 
2 

Outpt 
Xfmr $24.95 
G -E Variable Reluctance Cartridge 
"LP" Type PerrnNeedle SPECIAL $198 
"LP" Record Anti -Stt-e Fluid. Enough 
for 800 Applications. Only 69e 

7104/8011$0.65 
713A .. 1.49 
7158 . . . 6.95 
717A ..... 61 
721A 2.65 
722A/287A 9.95 
723A . 6.95 
723A/B .14.95 
724A/ß . 3.90 
725A . . 6.90 
726A . . 4.98 
726C . .29.98 
730A . .10.90 
801A . .45 
802 4.15 
803 6.90 

3.59 
1.49 
1.25 
2.70 
7.90 
2.45 
2.98 
8.90 
2.61 
2.40 
1.39 05 

. 2..98 

. 7.29 

. 4.87 
2..35 

98 
3.20 

807 
808 
809 
810 
812 
813 
814 
815 
826 
5D828 
8296 
832A 
836 
837 
838 
842 
843 
845 
851 
860 
861 
864 

2.75 
39 

3..95 
13.95 
2.98 

10.79 
.45 

1.90 
8664 . . 1.04 
866Jr . 1.00 
868/PJ23 . 1.90 

30.00 
8724 
GE872A 
874 
876 

.55 
1.95 

884/6Q50. 1.59 
885 .87 
920 2.70 
922 1.19 
923 .85 
927/CE25 1.26 
930 .80 

3.95 .18 
.24 .24 
.20 
.35 

. 2.95 
23 

3000Ú14F 59.95 
.95 
.18 
.64 

. 3.98 

. 2.69 

931A 
954 
955 
956 
957 
958 
50968 
991 

CK1005 
CK1006 
CK1089 
CK1090 

16036C6.11 39 
1609 5.98 
1614/6F6X 1.45 
1616 .. .75 
1619 .. .16 
1620 ... 4.95 
1622 ... 1 
1624 . . 1.25 

.75 
1625 ... .33 
1626 ... .35 
1629 
1632 
1633 ... .97 
1635 
1641/RK60 .48 
2050 .... .93 
2051 .. .36 
R4340 ...36.00 
5514 .... 4.85 

THAT'S 
BUY "T A B TAHAT'S 

BUY 
DEPT. SRN SIX CHURCH ST. NEW YORK 6. N.Y.,U.S.A. _CORNER CHROOM 20 BERTY 

STS. 

PRINTED IN U.S.A. 

5516 ....$5.85 
5517/ 

CK1013. 1.39 
UX6653 . .69 
80124 ... 1.35 
8013A ... 2.50 
8020 .97 
9001 .. .34 
9002 . .23 
9003 . . .30 
9004 .34 
9006 ... .17 

CRAY TUBES 
24P5 .. 7.98 
34P1 .... 4.63 
3BP1 .... 2.55 
3BP1A ... 7.98 
3CP1 .. 2.65 
3CP1 -51 .. 2.49 
3DP1 .... 3.75 
3EP1 . .. 2.65 
3FP7A .98 
3GP1 . .. 8.95 
3HP7 . .. 4.80 
3HP14 .. 9.98 
4ÁP10 4.70 
5ÁP1/18Ó5 3.75 
5ßP4 .. 4.50 
SCP1 . 1.75 
5CP7 . 3.70 
SFP5 .. 6.49 
5FP14 .18 95 
5GP1 .. 6.95 
5HP1 .. 4.95 
5HP4 6.75 

..11.75 
5LP1 ..18.00 
5MP1 .. 4.75 
7BP7 . 4.65 
7CP1 ..12.95 
7HP7 .. 5.95 
9GP7 ..12.33 
9LP7 ..18.00 
10BP4 ..20.95 
1OFP4 ..24.50 
10HP4 ..27.50 
12DP7 ..12.49 
12GP1 ..49.98 
12GP7 ..18.00 
12JP4 ..27.00 
12KP4 ..34.00 
12LP4 ..27.45 
12QP4 ..32.00 
12RP4 ..36.00 
150P4 ..56.00 
164P4 ..55.00 
16DP4 ..49.98 
16FP4 ..57.50 
16RP4 ..49.98 
16TP4 ..49.98 
194P4 ..96.00 
19CP4 ..85.00 
902 3.15 
905 2.90 
910/3ÁP1 4.63 
912 89.98 
914 45.00 

TUNGAR BULBS 
16X897 ..$2.49 
29X672 . 2.95 
1890480E. 3.49 
199698 .. 2.95 
289881 .. 2.50 
859483 .. 3.98 

BALLAST 
1P1 $ .49 
PM3 .98 
441 1.29 
PBS .98 
PIn6 .98 
PM7 .98 
PM8 .98 
9-3 .49 
10 -46 .49 
33 -4 .49 
20-4 .49 
K494 .36 

K558 ..50.36 
M55ß .36 
L624 .. .49 
K8OB .36 
WL121A 2.61 
C376 .... 298 
26583 ... 3.98 
MAZDA PILOTS 

44, Box 10 $ .50 
49, Box 10 .60 
55, Box 10 .50 
64, Each.. .07 
S6 /T4 /3W. .18 
100W /20V. .25 
291, Box 10 .36 
311/28V.. .15 
313/28V.. .15 
323/3V... .10 
Sylvania 56/ 

6W /120V. .15 
Wstghs C7/ 

7W/120V .09 
MED. SCR. BASE 
15W/125V $ .08 
2sw /125v .08 

NEON BULBS 
NE2,100for $3.98 
NE16/991 .23 
NE45 /í%4W .24 
NE51 /NE20 .07 

Bull'sEyelite 
Less DialcoTyy 

l b, Chromed 
590; 2 for 980 

TEL. SLIDE 
LAMPS 

6 /12 /24 /48 / 
SSV. Ea. $ .18 

XTAL DIODES 
1N21 ..$ .39 
1N214 . 1.00 
1N21B ... 1.49 
1N22 .... 1.39 
1N234 ... 1.50 
1N2313 ... 2.49 
1625 ... 2.69 
1627 .. 1.75 

1N34 
18.00 

1N35 ... 2.79 
1N48 ... 1.15 
1N51 ... 1.08 

THERMISTORS 
D167019 Vol. 

Limiter.. $2.95 
D168391 Ther- 

mal Comp. .90 
D168392 Ther- 
D1al 

Comp. 2.00 
70396 HF Pwr 

Mess . .90 
IC Bulb Time Delay... .90 
VARISTOR USN 

CW20259/ 
38C ...52.95 

Xtal Frequency 
Standards 

100Ko ...$7.98 
200KC ... 3.98 
1000Ke .. 2.95 
4700K0 .. .98 
HeaterOvenXtal9 

5010/5025/5055 
K0. Ea. $14.98 

Tubes Gtd Exc 
Open Fil & Break- 
age Shipped R'Exp 
Only. Min. Tube 
Order $5.00. 

Write for Your FREE "TAB°. 
GRAM ". $3 Min. Order F.D.B. 
NYC. Add Shpg. Charges & 
25% Dep. Shipments Gtd R'. 
ExpOnly. Phone: Worth 2-7230 

RADIO & TELEVISION NEWS 
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the new opt type 12LP4A TELETRON* 

Bent -Gun, exclusive DuMont 
design, bends the electron 
beam only once instead of 

twice as in other designs. 
Permits sharper spot focus. 

Featuring 

the 

New Du Mont gray face plate 

Specifications 
Overall Length 183,4 " 
Diameter of Bulb 12Tá" 
Useful Screen Diameter 11" 
Base Duodecal 5 Pin 
Bulb Contact Recessed Small Cavity Cap 
Anode Voltage 11,000 Volts D. C. 
Grid No. 2 Voltage 250 Volts D. C. 
Focusing Coil Current 110 Approx. Ma D. C. 
Ion Trap Current 120 Approx. Ma D. C. 
Grid No. 1 Circuit Resistance 1.5 Max. Megohms 

ÓUMDNr 

For the first time this popular tube 
type is offered with all the refine- 
ments of the Du Mont design. 

Modification of the Bent -Gun 
makes possible the use of single 
or double magnet beam -benders 
thus assuring direct interchange- 
ability with other 12LP4's, yet as- 
suring that extra sharpness pos- 
sible only with the Du Mont gun 
structure. 

An ideal tube for improving the 
performance of existing receivers, 
using the Type 12LP4, or for incor- 
poration in new receiver design. 

Literature and quotations on request 

':Trade-Mark 

ALLEN B. DU MONT LABORATORIES, INC., Tube Division, Clifton, N. J. Plants at Allwood and Passaic, N. J. 
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Vëca4 4e 
They're Dependable 

Starters ... 

1 

MALLORY Vibrators 
sailliC720M Give Better Service ! 

An exclusive combination of Mallory -engineered and Mallory -made 

contacts retard oxide formations...on the shelf. A unique "self-clean 

ing" action prevents oxidation in service. Therefore, Mallory Vibra- 

tors are dependable starters and dependable performers. 

And the patented tuned mechanism of the Mallory Vibrator provides 

low contact wear, low resistance and reduced arcing and pitting. 

That's why more Mallory Vibrators are used in original equipment 

than all other makes combined. When you use Mallory Vibrators for 

replacement, you can be sure of dependable starting, long life and 

high output efficiency. See your Mallory distributor now ! 

More Mallory Vibrators Are Used In Original Equipment Than All Other Makes Combined 

MALLO 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS VIBRAPACK* POWER SUPPLIES FILTERS 
*Reg. U. S. Pat. Off. 

APPROVED PRECISION PRODUCTS 
P. R. MALLORY 8, CO., Inc., INDIANAPOLIS 6, INDIANA 

www.americanradiohistory.com

www.americanradiohistory.com

