
RADIO-ELECTRONIC 

ENGINEERING 
EDITION 

:.... . 
.111 

T. V. SERVICIiNG WITH A .SWEEP NERATOR" 

PAGE 4b' 

www.americanradiohistory.com

www.americanradiohistory.com


For «Top 

TELEVISIO 
Performance! 

Operates in any weather. 
Fits all types of antenna. 
Motor will not cause any 

receiver distortion. 
Approx. shipping weight 10 lbs. 

Retails at $39 ®95 
(Slightly higher west of Rockies) 

00010 
0100010.0. 

For M 

RATEST 
TIONAL AID 

m Signal intensity! 
Tenna -Rotor fits most manufactured 3- element 
10 -meter beams! 

New Thrust Bearing Bracket -used with 
Tenna -Rotor is made especially for heavier 
3- element 10 -meter beams and stacked TV 
arrays. Supports direct vertical weights from 20 
to 300 pounds! 

Tenna -Rotor is easy and inexpensive to 
install -any antenna mast is quickly clamped 
into a rotating hollow shaft powered by fully 
enclosed, weather -proof, electric unit. 

Overall dimensions of 
Rotor Unit 
73/4" x 53/4" " x 8" 
Control Box 5" x 5" 
Takes Max. Antenna 
Center Post O.D. 13/4" 

A new directional 
indicator control 
case as illustrated is 

now available and 
optional at slight 
extra cost. 

Deluxe control case with indicator 
dial shows compass directions. 

Indicator dial shows actual compass direction in which the antenna 
is pointed at all times. Helps speed selection of desired antenna 
position -makes for greater convenience! The deluxe Tennq -Rotor 
(Model #DIR) costs only $10 more than standard model. 

TENNA -ROTOR comes complete -ready to use! The Rotor 
is sturdy, water -tight, metal housed -a plastic control box 
five inches square plugs into any 60 cycle 110 volt circuit. 

Simplify installations! Save Man -Hours on the Job- Eliminate Critical Antenna Orientation! 
AMATEURS can use TENNA -ROTOR for both transmitting and receiving! 

ALLIANCE MANUFACTURING COMPANY ALLIANCE, OHIO 
`- Export Department: 401 Broadway, New York 13, N. Y., U. S. A. 
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I Will TrarnYou at Home 
for Good Jobs 
in RADIO 

TE LIVISIO 
I Send You Many 
KITS OF PARTS 
for practical experience 

N 

You conduct many tests and experiments with equip- 
ment built from materials I furnish. Some of the 
equipment from my Servicing Course and some from 
my Communications Course is shown below. Everything 

I send is yours to keep. 

America's Fastest Growing Industry 
OffersYou GOOD PAY- -SUCCESS 
Want a good -pay job in the fast growing RADIO -TELE- 
VISION Industry? Want a money- making Radio- Television 
shop of your own? Here's your opportunity. I've trained 
hundreds of -men to be successful Technicians . MEN 
WITH NO PREVIOUS EXPERIENCE. My tested and 
proved train -at -home method makes learning easy. You learn 
Radio -Television principles from illustrated lessons. You get 
practical experience building, testing, experimenting with 
MANY KITS OF PARTS I send. All equipment yours to keep. 

MAKE EXTRA MONEY IN SPARE TIME 
The day you enroll, I start sending SPECIAL BOOKLETS 
that show you how to make $5, $10 a week or more EXTRA 
MONEY fixing neighbors' Radios in spare time while learning. 
From here, it's a short step to your own shop or a good -pay 
Radio -Television servicing job. Or be a licensed Radio -Tele- 
vision Operator or Technician. 

TELEVISION OFFERS BRIGHT FUTURE 
Today there are nearly 2700 Radio stations on the air -and 
within three years experts predict there will be over 1000 Tele- 
vision Stations. Then add developments in FM, Two -Way 
Radio, Police, Marine, Aviation and Microwave Relay Radio! 
Think what this means. New jobs, more jobs, good pay for 
qualified men. 

ACTUAL IE 
LESSON Illr 

I TRAINED 
THESE MEN 

"I am operating ñy 
own Radio Sales d 

,ry Service business. With 
FM and Television in 
the offing, we have s 
very profitable fu- 

ture. A. Putridi,. Tampa. Fla. 
-MILL was my step- 
ping stone from a few 
hundred to over $4,000 
a year as a Radio En- 
gineer. Make extra 
money servicing Ra- 
dios." A. Michaels, Trenton, Ga. 

"Before finishing 
course, 1 earned about 
$10 a week fixing Ra- 
dios in spare time. 

..- Recommend N.R.1. "- 
S. J. Petrolf. Miami. Florida. 
"My first job was 
obtained for me by 
your Graduate Service 
Dept. Am now Chief 
Engineer. Police Ra- 
dio Station WQOX." " 

T. S. Norton. Hamilton, Ohio. 
"Am tied in with two 
Television outfits, and 
do warranty work for 
dealers. Use N.R.1. 
texts often."- Robert 

Dohman, New Prague. Minn. 
"Four months after 
enrolling for N.R.I. 
course. was able to 
service Radios: aver- 
aged $10 -$15 a week 
in spare time. " -W. 
R. Weyde, Brooklyn, N. Y. 

"N.R.I. helped me get 
. position as Radio Me- 

chanic with United 
Airlines. Have Radio- 
telephone 2nd Class 
License." -- Lehman 

Hauger. San Orono. California. 

At now ! Send for my FREE DOUBLE OFFER. Coupon entitles you to 
actual lesson. "GETTING ACQUAINTED WITH RECEIVER SERVICING." 

It shows you that learning at home is 
easy., practical. You also get my 64- 
page book. "HOW TO BE A SUCCESS 
IN RADIO -TELEVISION. It tells 
what my graduates are doing and earn - 
ing. Send coupon in envelope or paste 
on penny postal._ J. E. SMITH. Presi- 
dent. Dept. WIC, National Radio 
Institute. Pioneer Home Study Radio 
School, Washington 9. D. C. 

VETERANS UND ROGTLBRL 

September, 1949 

Cood Argo* -FREE 
MR. J. E. SMITH, President, Dept. 9JR 
National Radio Institute, Washington 9, D. C. 

Mail me Sample Lesson and 64 -page book about How to Win 
Success in Radio -Television -both FREE. (No salesman, will 
call. Please write plainly.) 

1 

1 

1 

I 
Name Age i 
Address I 

I City 
Check if Veteran 

Zone State 
Approved Under G. I. Bill á 

Mr s MI MI ass1 

3 
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WM. A. STOCKLIN 

Technical Editor 
H. S. RENNE, EX -W8PTS 
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RAY FRANK, W9JU 

Contributing Editor 
ROBERT HERTZBERG, W2DJJ 

Short -Wave Editor 
KENNETH R. BOORD 

Staff Artist 
R. S. KUPJACK 

Advertising Manager 
L. L. OSTEN 

Midwest Adv. Manager 
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COVER PHOTO. TV service technicians 
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Household Radio Interference Elimination John W. Teegarden 34 
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John A. Cornell 52 
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Shielding Against TVI P. S. Rand, WiDBM 57 

Modern Television Receivers (Part 18) Milton S. Kiver 61 

Build This Experimenter's Power Supply Rufus P. Turner, K6Á1 64 

The Television Receiving Antenna (Part 2) B. V. K. French 67 

Do You Know? David Scott 72 
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retain a copy of contributions and include return postage. Contributions will be handled with reasonable care but 
thi magazine assumes no responsiblity for their safety. Accepted material is subject to whatever revisions and 
byline changes that are necessary. Payment made at our current rates. covers all authors', ntribuwrs 
or Contestants' rights, title. and interest m and to accepted material. including photographs and drawings. 

RADIO az TELEVISION NEWS 
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Which 

Do You 

Want? 

Better Pay 

A Nice Home 

A New Car 

Greater Secur ty 

Happy Vacations 
and Travel 

Get Your FCC Ticket 

Jobs leading to 

$3,000 to $7,500 
(Average Pay, Reported by FCC 

Nationwide Survey) 

are opening up 

right now for 
FCC Licensed 

Radiomen. 

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

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

Edw. H. Guilford 
Vice President 

How to Pass 
FCC COMMERCIAL 

RADIO OPERATOR 

License 
Exams 

Add Technical Training to Your FCC 
Practical Experience & Get Your 

COMMERCIAL 
LICENSE RADIO OPERATOR 

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

Get your license easily and quickly and be 
ready for the jobs open to ticke+ holders 
which lead to $3000 to $7500 (average pay 
reported by FCC nationwide survey.) CIRE 
training is the only planned course of 
coaching and training that leads directly 
to an FCC License. 

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

HERE'S PROOF THAT CIRE JOB - 

FINDING SERVICE GETS JOBS! 
"Have accepted a position at KWAD in Wadena, Minn. I am 
indebted to CIRE, for I secured this position through the help 
of the CIRE Job -Finding Service. I had at least six other offers from stations 
receiving my employment application and CIRE reference. I am sincerely under 
obligation to you." Student No. 2760 AT 

"I am working at WRJM as a transmitter engineer, and received this position in 
response to one of the employment applications sent me upon completion of my 
course and the receiving of my Diploma. Received my 1st Class Radiotelephone 
license on March 2, 1949. I want to express my sincere appreciation to the staff of 
CIRE." Student No. 2608 A2 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -9 4900 Euclid Bldg. Cleveland 3, Ohio 

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

September. 1999 

p11 3 FREE Send Coupon Now! 

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

Get This Amazing New Booklet 

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

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

3. Tells How Our Amazing JOB -FIND- 
ING Service Helps You Get the 
Better Pay Job Our Training Enti- 
tles You to Hold. 

gb 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -9, 4900 Euclid Bldg., Cleveland 3, Ohio 

(Address to Desk No. fo avoid delay/ 
1 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 PIPE19 booklet "Money Making 
FCC License Information," as well as a IrILEE sample FCC -type exam and 
FREE booklet, `How to Pass FCC License Examinations" (does not cover 
exams for amateur License). 

Name 

Addres 

City Zone State 
Veterans check for enrollment information under G.I. Bill 

NO OBLIGATION -NO SALESMEN 
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CUSTOMODE is the answer to the ever expanding requirements of audio - 

video equipment. Today you may install a tuner, an amplifier and a record 

changer with your loudspeaker. Tomorrow you can add a TV receiver, a 

pick -up for micro -groove records and a record cabinet. The illustrations 

show a few of the hundreds of possible arrangements for Home Entertain- 

ment Centers. 

Designed by leading furniture stylists and acoustic engineers around a 

JENSEN 15 -inch loudspeaker in a Bass Reflex Cabinet - the very ulti- 

mate in high -fidelity sound reproduction - CUSTOMODE is as functional 

as it is beautiful. Its "building block" versatility enables you to create your 

own layouts as you wish, when you wish. 

Write today for literature and scale cut -outs. Jensen Manufacturing Com- 

pany, Division of the Muter Company, 6617 South Laramie Avenue, Chi- 

cago 38, Illinois. In Canada: Copper Wire Products. Ltd.. 351 Carlaw Ave., 

Toronto 

Shown above is Shelf which provides for inclusion of TV receiver or 

record albums in a CUSTOMODE ensemble. 
I[ADIO & TELEVISION NEWS 
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ew Training Offer 
NOW you build and 
keep a top qualit 

RECEIVER 
to help you prepare for 

ci remi job in 

EVISION' 
0- ELECTRONICS 

Ilhoice of 10,12 or 16 INCH TELEVISION TBE E 

Now you can get this amazingly practical aid for learning Television at home, to help 
you get started toward FASCINATING WORK...GOOD MONEY...a THRILLING FUTURE - in a real job, or your own sales and service business. o When you complete our regular 
home training- described below -you can build and keep a top quality commercial -type Television Receiver. Standardized chassis is adaptable for a 10, 12 or 16 inch direct view tube that gives big, bright, sharp, steady pictures. This is an optional training advan- tage - designed to provide the utmost in practical "learn -by- doing" home training in Television. Mail coupon for complete details. See why you owe it to your 
"Television Future" to enroll for DeForest's Training, Inc. 

Mail Coupon NOW for FREE Information! 
See how D. T. I.'s amazingly effective methods help start you toward a 
GOOD JOB or your OWN BUSINESS in one of America's most promising 
fields - including Television, F. M. Radio, Aviation, Train, and Taxi 
Radio, Broadcast Radio, Industrial Electronics. Get modern lessons ...plus 16 shipments 
of Radio - Electronic parts. Work over 300 experiments and projects - including building of (1) commercial -type OSCILLOSCOPE for practical T -V circuit training, (2) double -range 
R -F SIGNAL GENERATOR, (3) jewel - bearing MULTIMETER, (4) quality 6 -tube SUPERHET 
RADIO. Then build and keep that big new Television Receiver. Here's 
EVERYTHING YOU NEED for real laboratory -type training...AT HOME! 

Modern Chicago Laboratories Employment Service 

utitt 

OSCILLE. 

SCOPF. 

YOU ALSO 

BUILD AND KEEP 

THIS PROFESSIONAL 

TYPE EQUIPMENT! 

* If you prefer, you can get ALL your 
preparation in our new, Chicago train- 
ing laboratories ... one of the finest of 

its kind. Ample instructors 
. modern equipment. 

Write for details! 

* When you complete your 
training, our effective Em- 
ployment Service helps you 
get started toward a real 
future in Television - Radio - Electronics. 

ï - You also use HOME MOVIES! 
a D. T. F. Exclusive! 

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. 

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

A DE VRY Institution 
September, 1949 

MULTI- 
METER 

R F SIGNAL 
GENERATOR 

1 

DeFOREST'S TRAINING, INC. 
2533 North Ashland Avenue, Dept. RN -F9 
Chicago 14, Illinois 

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

Name 

Street 

Age 

Apt 

City Zone State 
Sum s 
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5 SECOND HEATING 
no waiting, saves power 

RIGID-TIP 
latest in tip 
engineering 

LONGER REACH 
full 51/4 inches 

SOLDERLITE 
spotlights the work 

STREAMLINED 
perfectly 
balanced 

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

You can do every kind of soldering 
with this new 250 watt Weller Gun. 
Power -packed, it handles heavy 
work with ease -yet the compact, 
lightweight design makes it equally 
suited for delicate soldering and 
getting into tight spots. 

Pull the trigger switch and you 
solder. Release the trigger, and off 
goes the heat -automatically. No 
wasted time. No wasted current. No 
need to unplug the gun between 
jobs. `Over and under' position of 
terminals provides greater visibility 
with built -in spotlight. Extra 5'4" 
length and new RIGID -TIP mean 
real soldering efficiency. 

Chisel -shape RIGID -TIP offers 
more soldering area for faster heat 
transfer, and new design gives brac- 
ing action for heavy jobs. Here you 
get features not found in any other 
soldering tool... advantages that 
save hours and dollars. Your Weller 
Gun pays for itself in a few months. 
Order from your distributor or write 
for bulletin direct. 

SOLDERING TIPS -get your copy of 
the new Weller guide to easier, faster 
soldering -20 pages fully illustrated. 
Price 10c at your distributor, or or- 

der direct. 

WELLER MANUFACTURING COMPANY 

810 PACKER STREET EASTON, PA. 

71-1-1-0,e, RECORD, 
B Y T H E E D I T O R 

TOO MUCH TELEVISION? 

WE HAVE been running a lot of 
material on television the past 

few months in an effort to better serve 
those whose future bread and butter 
will depend a great deal upon their 
knowledge of television circuits. 

Several readers have written letters 
of late, claiming we are devoting too 
much space to. television. A few point 
out that television is still in its "infan- 
cy" and not yet on a par with radio. 

Television is, to our way of thinking, 
no longer an infant. It has emerged 
from its swaddling clothes into the 
fastest growing industry of our time. 
No one can guess its future potentials. 

Television, as an industry, is grow- 
ing faster than did radio in its early 
commercial days. Almost daily come 
announcements of new models, new 
circuits, new antennas, and new tech- 
niques. The art of video is developing 
so fast that it now becomes a problem 
for many technicians to find time to 
keep up with the rapid tempo in areas 
now served. The FCC is now planning 
to add 42 new television channels in 
the ultra -high region. That means 
over 1700 additional video stations in 
1179 areas, more than three times as 
many stations as were possible with 
initial allocations. 

The FCC points out that there will 
some day be a total of about 22.45 video 
transmitters in 1400 different com- 
munities. That's really important to 
technicians who are prepared to cash 
in on the new markets as they open 
up in their areas. 

There are many technicians who are 
taking too much for granted when lay- 
ing ground work for the future selling 
and maintenance of television. Tele- 
vision sets are complicated. They do 
require special trouble- shooting tech- 
niques and they do demand "know - 
how." That is why we run so many 
articles on all phases of television. 

Technicians who have been in the 
television business for many months 
have discovered many short -cut meth- 
ods for set adjustments. Passing along 
this information may save other tech- 
nicians many a future headache. Tele- 
vision is a highly specialized subject 
and must be thoroughly learned if one 
is to be successful in the television 
business. 

To those who might feel we are go- 
ing overboard on television, may we 
again stress the necessity for studying 
the many components and analyzing 
the many video circuits found in pres- 
ent sets. Unfortunately, many manu- 
facturers are too busy bringing out 
new models to concern themselves 
with providing complete data on their 

8 

sets, and even if they do, many 
changes do not show in the literature 
or in their service sheets. 

That's where "know -how" pays off. 
By knowing and understanding televi- 
sion circuits in general, it becomes a 
routine task for alert technicians to 
spot such discrepancies. We have seen 
many schematics which differ widely 
from the actual circuits found in spe- 
cific models. The publishers of service 
manuals have found the same thing 
when preparing their own data. Un- 
less the technician is familiar with 
video circuits in general, he will be un- 
able to spot errors by the factory. 

Another current television topic out- 
side of the much publicized price -cut- 
ting war, is the practice on the part 
of certain companies of offering re- 
duced rates for service. The dealer 
should remember that at the time he 
makes a sale, he is obligated to see 
that proper performance is rendered 
by the product. His obligation does 
not cease simply because he has turned 
the contract over to a service com- 
pany. He should make certain that he 
has chosen his service representative 
wisely. He should check the reputa- 
tion, financial standing, and distribu- 
tor acceptance, as well as the length 
of time the company has been in busi- 
ness, before tying himself to any par- 
ticular service company. He should 
also make sure that his service repre- 
sentative is not a sales competitor. 
Any service company operating as a 
subsidiary of a sales company is in 
business for the exclusive benefit of 
the parent sales company and should 
be avoided like the plague. 

It is one thing for a dealer to cheat 
himself of a legitimate profit and then 
forget it, but it is another matter for 
a dealer to jeopardize his business fu- 
ture by dealing with a service con- 
tractor who offers to perform service 
for less than the established cost of 
the policy. Most factory -established 
rates can be justified by anyone will- 
ing to take the time to analyze all of 
the costs entering into installation and 
maintenance. Such an analysis will 
show that the possible profit in a TV 
service contract is invariably less 
than that of any other business. Why 
then should there be reduced rates for 
TV service? 

We shall, therefore, continue to pre- 
sent timely articles on television. 
Sharing in importance with service 
techniques, etc., is the proper type of 
merchandising to employ. All of these 
considerations will add up to more 
money in the pockets of television 
service technicians. O R 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


ALLIED'S NEW FREE 

1950 RADIO CATALOG 

196 VALUE -PACKED PAGES 

Sead t-eve et gem d 
Alli9 Iwe dwdle 
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Get Radio's Leading Buying Guide 
Here's the Buying Guide to everything in radio for every- 
one in radio! Preferred by expert service technicians, engi- 
neers, sound men, Amateurs, builders and experimenters - 
it's packed cover to cover with the world's largest selec- 
tions of quality equipment at lowest money- saving prices. 
See the latest in TV and home radio receivers; radio - 
phonos with new three -speed changers; new Sound Sys- 
tems, P.A. equipment and high -fidelity sound components; 
recorders and accessories; full selections of newest Ama- 
teur receivers and station gear; test instruments; builders' 
kits; huge listings of parts, tubes, tools, books, diagrams. 

ALLIED gives you every buying advantage; speedy de- 
livery, expert personal help, lowest prices, assured satis- 
faction plus the most liberal Time Payment plan in radio. 
Get the new 1950 ALLIED Catalog. Keep it handy it will 
save you time and money. Send today for your FREE copy! 

LARGESTSTOCKS QUIICK, EXPERT SERVICE 

Send for your FREE copy of 
Radio's Most Complete Catalog 

Use the coupon below -NOW! 

THE 
wORtfl'S 

LARGEST 

RAfl/° 
SUPPLY 

00"E''' 
September, 1919 

Radio's 

WORLD'S LARGEST STOCKS 
Everything in radio for everyone in 
radio! ALLIED's huge stocks are the 
world's largest, including complete 
lines of all leading makes of parts 
and equipment. Get everything you 
need from one dependable central- 
ized source -ALLIED RADIO! 

TELEVISION & HOME RADIOS 
See ALLIED's outstanding selection of 
new Television sets, new table model 
radios, FM -AM combinations with new 
Three -Speed Automatic Changers. 
Save on these radio models -the 
choice of experts! 

AMATEUR STATION GEAR 
You'll find everything you need for 
your shack in the new ALLIED Cata- 
log. See all the latest releases in re- 
ceivers, transmitters, parts, station 
equipment -the biggest and most 
complete listings in Ham radio! 

NEW SOUND EQUIPMENT 
Packaged, ready -to -use Sound Sys- 
tems; amplifiers guaranteed for one 
full year; high -fidelity sound compo- 
nents; everything in speakers, mikes, 
P.A. accessories, intercom and record- 
ing equipment- ALLIED RADIO is 
headquarters for Soundmen! 

Leading Buying Guide 

ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dept. 1 -J -9 

Chicago 7, Illinois 

El Send FREE New 1950 ALLIED Catalog. 

Name 

Address 

City Zone State 
-J 

9 

www.americanradiohistory.com

www.americanradiohistory.com


ten rulub Reports to 
...They're Tops 

for TV Replacement 

HORtZONTAL 
DEFLECT ON 

cons 

Slot- and - Thread Type 

HERE'S WHY IT PAYS TO USE CRL HI-VO -KAPS 

Centralab Hi- Vo -Kaps are high voltage capacitors. 
They are the smallest high voltage capacitors ever 
designed exclusively for television circuits. That's 
why you'll find them easier to install ... find them 
taking up less space in the TV sets you service. 
Just as important is the flexibility Hi- Vo -Kaps give 
you. With three types of terminal connections to 

7Q 

choose from, you can be sure of the right capacitor 
for virtually any high voltage or television appli- 
cation. What's more, Hi- Vo -Kaps are made of 
Centralab's original Ceramic -X to give you better 
performance . longer life. Get the complete 
story on Centrala-D high -quality Hi- Vo -Kaps. Call 
your CRL distributor today! 
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Service Eng Heers 
Want to speed up service and repairs? Want to simplify inventory and draw 

more customers? One look at Centralab's line of service components gives 

you the key to these important service problems. Compare quality .. com- 

pare performance ... compare results, and you'll see why radio and television 

service engineers everywhere use CRL parts to increase the efficiency of their 

shops ... why they are able to give their customers such fast, dependable serv- 

ice. Yes, new Centralab research and development points the way to easier, 

faster service and repair ... improved customer satisfaction. For complete in- 

formation on the Centralab line, get in touch with your Centralab Distributor. 

Division of GLOBE -UNION INC.Milwaukee 

Ask Your Distributor for These CRL Parts 

CONTROLS 
MODEL "M" for voltage- divider, 
antenna 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 di- 
vider, antenna shunt, "C" bias, AF 
grid or tone control circuits. 

September, 1919 

SWITCHES 
ROTARY for band change, meter, 
intercom circuits; made in ceramic 
and phenolic models. ROTARY 
SPRING RETURN for meter selec- 
tion, intercom, phono -radio applica- 
tions. MEDIUM DUTY for band 
changing in low power exciter - 
transmitters and receivers. LEVER 
ACTION for intercom, speaker, mi- 
crophone and other applications. 

CAPACITORS 
TC HI -KAPS for correcting temper- 
ature drift in TV, FM, AM, VFO 
circuits. BC and KOLORDISK HI- 
KAPS for by -pass and coupling ap- 
plications in non -resonant, TV, AM, 
FM, AF, HF, VHF and UHF cir- 
cuits. HI -VO -KAPS for TV power 
supplies. CERAMIC TRIMMERS 
for padder application in TV, AM, 
FM and HF circuits. 
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CARRYING hundreds of telephone calls, coaxial 
cable runs through many lonely miles. Far from 
towns and people, master amplifying stations 
stand guard with a new automatic alarm system 
developed by Bell Telephone Laboratories. 

At a city terminal, the man on duty makes a 
check by laying a transparent log sheet over a 
glass window, and dialing a master station hun- 
dreds of miles away. At once the station begins to 
give an account of itself, lighting lamps under 
the log sheet to report any abnormal operating 
condition before it becomes an emergency. 

But when something happens that threatens 
serious trouble, the apparatus acts at once - 
maybe by switching in a spare coaxial - and calls 
a distant test board by ringing a bell. Sometimes 
he can take further steps by remote control; if 
not, he knows exactly how to brief the nearest 
repair crew. 

With this new alarm system, maintenance 
men need not be stationed at isolated points, 
just waiting for something to happen. Instead, 
they live in their home communities. This makes 
for better work . .. and better telephone service. 

A B C O E G H K L N 
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BELL TELEPHONE LABORATORIES EXPLORING AND INVENTING, DEVISING 

AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 
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Sensational TV News. 
Sylvania Electric -For Years a Leading 
Manufacturer of Electronic Equipment- 
Has Now Developed a Television 
Receiver That Is Actually Years Ahead 
of Its Time! 

For 25 years Sylvania Electric has been a pioneer 
in radio, radar and television. Such vital develop- 
ments as the 6 -volt car radio tube, the glass -to- 
metal seal and mass manufacture of sub -miniature 
tubes for wartime proximity fuses are the result of 
work by Sylvania's electronic engineers. What's 
more, these engineers have made such important 
contributions to television that, today, many of the 
nation's leading set manufacturers use Sylvania 
inventions ! 

Sylvania waited to bring out its own television 
receiver until these engineers had developed the 
finest, most advanced set that could be made. Now 
that set is here - years ahead of its time, years 
ahead of any other make, yet competitively priced! 

Read the amazing story of Sylvania's new tele- 
vision receiver on the next 2 pages ... 

September, 1949 13 
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SYLVANiA TELE 

e the differente in SYLVANIA se TELEVISION! 

1. Sharper contrast! Finer detail! Sylvania's super -powered 
"Electron Gun" gives needle -point sharpness to picture- making 
beam. This finer, sharper beam makes blacks blacker, whites 
whiter, brings out more detail more clearly! Here, for the first 
time, is movie -clear television reproduction! 

2. Steadier pictures! New Sylvania "Triple Lock" makes pictures 
stay put, stay rock -steady even under adverse conditions! Locked 
horizontally by new "Discriminator" circuit; locked vertically by 
"Blocking Oscillator "; locked in brightness by "Automatic Gain 
Compensator." Pictures never "tumble," never "drift," never fall 
out of synchronization, never need adjusting! 

3. Minimum picture interference! Sylvania's shielded "Coaxial" 
lead -in eliminates "picture static" ordinarily picked up by con- 
ventional lead -ins. 

HEAR the difference in SYLVANIA 

1. FM high -fidelity circuits with wide -range speaker 
and exclusive "Audio- Balanced" tone control! 

2. "Intercarrier Sound" eliminates "howls," "micro - 
phonic noise," and "acoustic feedbacks "! 

3. Sound locked in with picture! Sound automati- 
cally maintains its volume and quality no matter 
how often you switch channels! 

TELEVISION! 

Make the "Blindfold Test " - 
Close your eyes and compare 
Sylvania FM sound with sound 
of any other fine television set! 

Check these EXTRA SELLING FEATURES TOO! 

/Easy, one- 
hand opera- 
tion! 

"Better re- 
ception in 
apartment 
houses! 

s Better re- 
ception in 
"fringe" 
areas! 

Sensational new 
"Pay - back" Service 
Contract. Exclusive 
with Sylvania! 
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N 
MOVIE 

CLEAR. 

10" Mahogany Table Model 

(shown left) 

also available 

10" Blonde Table Model 

12 1/2" Mahogany Table Model 

10" Mahogany Console 

(shown right) 

also available 

121/2" Mahogany Console 

16" Mahogany Console 

10" Mahogany Console Combination (shown above) 
121/2" Mahogany Console Combination also available 

Big Picture, Direct View Tele- 

vision with Super -Powered "Long 

Distance" Chassis and FM Sound! 

STYLED RIGHT for you and your customers! There's a 
model to please every customer, and every model's a fast - 
mover! Keeps your inventories low! 

PRICED RIGHT for you and your customers! Low prices 
for big sales - high markup for big profits! 

PLUS NEW "PAY- BACK" SERVICE CONTRACT - saves 
money for your customers! Sylvania Service Contract 
guarantees expert service by Sylvania- skilled technicians. 
And new "Pay- back" feature means customers pay only 
for service they need! 

SYLVANIA CLEAR TELEVISION 
will be sold by huge, hard- hitting advertising 
campaigns aimed at your local customers! Get 
ready, get set for the biggest television sales 
and profits ever! Call your Sylvania Television 
distributor today! 

1RAD[ MARK 

YIVANLvTEL VISIOE% 
MOVIE 

CLEAR TELEVISION-YEARS AHEAD OF ITS TIME! 
Sylvania 7frelevisiors 1280 Main St., Buffalo 7, N.Y. 
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* Presenting Latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

TV'S DYNAMIC EFFECT on the 
economy of the nation continued to be 
a roaring topic in the legislative halls 
of Washington during the early months 
of the summer, with the FCC's freeze 
order once again the accented prob- 
lem. The situation was viewed with 
such alarm by members of the Tele- 
vision Broadcasters Association that 
Prexy Jack Poppele issued a seething 
statement, on behalf of the trade 
group, requesting immediate action on 
a partial lifting of the freeze. Poppele 
pointed out that . . . "the protracted 
character of the freeze has had an ad- 
verse effect on at least two segments 
of the industry, exclusive of the state 
of suspended animation in which hun- 
dreds of applicants for television sta- 
tions find themselves.... Most serious- 
ly affected are the manufacturers of 
transmitters, who are unable to make 
any long -range plans with respect to 
production schedules. . . . Receiver 
manufacturers, too, are in a quandary 
attempting to project their operations 
over a span of six months, due to the 
imponderables of the stop order." 

Poppele disclosed that a study of 
the present allocations chart revealed 
at least eleven market areas in the 
West with twenty -two channels which 
were sufficiently separated, co -chan- 
nel -wise, to permit immediate action 
on applications pending in those sec- 
tions: Amarillo, Texas (five channels) ; 

Denver, Colo. (one channel); El Paso, 
Texas (two channels); Sacramento, 
Calif. (three channels); Salt Lake 
City, Utah (one channel) ; Corpus 
Christi, Texas (three channels); San 
Diego, Calif. (two channels); San 
Francisco, Calif. ( o n e channel) ; 

Seattle, Wash. (one channel) ; Stock- 
ton, Calif. (two channels); and Ta- 
coma, Wash. (one channel). 

The unfreeze would permit manu- 
facturers of receivers to prepare plans 
for expanding operations, so that the 
new market areas could be assured of 
sufficient sets when the new stations 
go on the air in the unfrozen cities, 
cited Poppele. Distribution would also 
be improved, the TBA headman stated. 

The significance of the TBA note 
propelled an unusually prompt reply 
from FCC, which indicated that an im- 
mediate specific -area unfreeze order 
could not be issued as such action 
would upset a country -wide plan now 
being processed. The government au- 
thorities revealed that undoubtedly by 

the time this column appears a revised 
national allocation plan will not only 
have been announced for hearing 
study, but the suggested changes in 
the western areas will appear to some 
extent, too. 

This frank disclosure by the boys in 
Washington, prompted by industry 
pressure, and particularly by their 
own time schedule set in the official 
announcement just before the sum- 
mer began, indicated that early win- 
ter would probably see a complete 
lifting of the freeze and an orderly 
application of channels in the very - 
high and ultra -high bands. 

IN A TALK at St. Andrews, New 
Brunswick, Canada, FCC Commis- 
sioner George E. Sterling stressed the 
potential power of TV and declared 
that the projected freeze lift and au- 
thorization of construction in the 
standard and higher bands will in- 
augurate a new era in the art . . . 

"destined to bring in its wake far - 
reaching changes in our social, educa- 
tional, economic, and political cus- 
toms." 

Commenting on the color contro- 
versy, which was refired when the 
FCC mentioned its future possibilities 
in their recent allocation release, Ster- 
ling declared that he did not have the 
least idea when we'll have color. He 
emphasized that as a purchaser, he 
would not hesitate to buy a receiver 
now, because the government ... "will 
not authorize color until color can be 
received satisfactorily on today's or- 
dinary television receiver, with only 
relatively minor changes, or color pic- 
tures can be received in black and 
white on present -day receivers with 
perhaps no, or only minor, modifica- 
tions." 

COLOR TV and its possibilities 
prompted Senator Edwin C. Johnson 
to suggest an impartial probe by the 
National Bureau of Standards, with 
Dr. E. U. Condon, head of the bureau, 
selecting a committee of experts to 
make the study. The Senator stated 
that he wanted a comprehensive and 
unbiased report from an independent 
group, so that the public could be sup- 
plied, as soon as possible, with a true 
picture of what we have in color and 
can expect in the future. 

At this writing, a committee of six 
is being considered with representa- 
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RCA Laboratories developed 
a copper mesh with 2,250,000 

tiny openings to the square inch 
for the television camera "eye." 

Yu 9ef JFíAes- fieJev,isi®n picfsirOS 71b0u# 7%8' super Ae trle i 
In RCA Image Orthicon televi- 
sion cameras you will find a super- 
fine copper mesh. Until a new 
technique for making such screen 
was discovered at RCA Labora- 
tories, only coarse and irregular 
mesh -which obstructed 60% of 
the picture -was available. 

Today, through RCA research, 
such mesh can be made with 1500 
gossamer wires to the linear inch. 

September, 1949 

An ordinary pinhead will cover about 
7000 of its tiny openings. 

By RCA's technique -now producing 
commercial quantities of 200- and 500 - 
mesh screens - the mesh is so fine, so 
regular in structure, that it is invisible 
on home television receivers ... and as 
much as 85% more television picture 
passes through. 

You benefit -many times 
This new type of super -fine wire 
mesh, and the technique for making 

it, like most major developments in 
all- electronic television, is another 
RCA Laboratories first. Leadership 
in science and engineering adds 
value beyond price to any product or 
service of RCA and RCA Victor. 

* * 

The newest developments in radio, tele- 
vision, and electronics may be seen in action 
at RCA Exhibition Hall, 36 West 49th 
Street, N. Y. Admission is free, and you are 
cordially invited. Radio Corporation of 
America, Radio City, N. Y. 20. 

RALPOO CO/2PORA10011/ of AMLEROCA V) Work/ Leader íf? Radio- 77rs1- »7 7/e1//5/0/9 
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MEW NEWS 

MERIT 
HAS 

COMPLETE - EXACT 
T -V REPLACEMENTS 

When MERIT sags it, it's News! 
Merit jobbers can now offer exact re- 

placements for RCA and other popular 

makes. All independent servicemen will 

welcome this news. Merit's TV Replace- 

ments fully maintain Merit's famous stand- 

ards of quality. Buy them with complete 

confidence. 

New MERIT CATALOG No. 4911 is now 

ready. Shows all TV Replacements in 

regular line. Write for your copy. All 

catalog items in stock. 

POWER TRANSFORMERS 
H. V. Secondary Rectifier 

Type List D.C. Fil. Wdgs. Mtg. 
No. Price Volts M.A. Volts Amp. Volts Amp. Center 

P -3061 $25.00 362 -362 295 5 6 6.3 5 33/6x41/6 
6.3 5 
5 2 

P -3063 $20.00 360 -360 250 5 3 6.3 9 334684.1is 

RCA Repl. 6.3 .8 
5 2 

H 

P-3061 6tá/6 
P-3063 5"Án 

Dimensions 
W D 

423/32 

327/32 423/n 
327/32 

Mtg. Type 

VERTICAL OUTPUT TRANSFORMER 
Type No. List Price Turns Ratio Pri. to Sec. Mtg. Centers Mtg. Type 

A -3035 55.25 10:1 113/3282 EV 

Dimensions 
H W D 

31/2 2"/s 21/2 

VERTICAL BLOCKING OSCILLATOR 
TRANSFORMER 

(A highly popular unit of outstanding efficiency) 
Type No. List Price Turns Ratio Pri. to Sec. Mtg. Centers Mtg. Type 
C -4000 $2.75 1:4.2 115/6 t 

H 

13/4 

Dimensions 

%6 1i 

PRODUCTS OF MERIT 

* \V 

//E 

Rs4 

4. MERIT 
COIL 8. TRANSFORMER CORP. 

Since MT 

FINE 
RADIO 
PARTS 

4437 NORTH CLARK ST., CHICAGO 40, ILL. 
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tives of trade associations, govern- 
ment, industry, and the broadcasters, 
constituting the body. It is believed 
that some opinions of the group may 
be offered during the all- important 
very- high -ultra -high allocation ses- 
sions, so that the record will contain 
an official impartial version of the 
situation. These data, the legislators 
feel, will be very useful in preparing 
the channel assignments for upstairs 
television. 

TV also became a page -one item in 
Washington and New York, when the 
FCC issued its test -pattern ruling for - 
bidding the use of recordings with 
fixed patterns. According to the FCC 
interpretation, which prompted a 
storm of protests from telecasters, 
only a tone or series of tones can ac- 
company a TV test or fixed pattern. 
The use of recordings or duplicates of 
AM or FM programs is a violation, 
they found, since such transmissions 
are actually separate broadcasts and 
not permissible according to present 
standards of operation. 

The Washington boards buzzed all 
day and week, as TV- casters wired and 
phoned in their dissents, citing the 
hardships the ruling would inflict dur- 
ing the preliminary on- the -air setups 
and particularly during the late news 
telecasts, usually with fixed patterns, 
a procedure adopted to effect station 
economies and streamlined production. 
TBA, NAB and other trade groups 
telegraphed their criticisms of the rul- 
ing, NAB declaring that ... "poor pro- 
gramming or greatly increased cost of 
operation" would result. TBA sug- 
gested that a formal conference be 
held so that the interpretation could 
be analyzed by all members of asso- 
ciations and industry. 

From the FM interests, however, 
came a salvo of applause for the rul- 
ing, the FM association praising the 
ruling as . . . "the culmination of 
protests by aural broadcasters and the 
FMA launched more than a year ago." 
The "non- economical" use of the chan- 
nels was the basis of FMA's protest to 
the FCC, they pointing out that "one - 
legged" television was a waste of fre- 
quencies. 

WASHINGTON headquarters of the 
FMA, which fostered the test -pattern 
plan, is also quite active in other 
projects to accelerate interest in FM. 

In testimony supporting the recently 
introduced McFarland Bill, prepared 
for presentation before the Senate In- 
terstate and Foreign Commerce Com- 
mittee, Leonard H. Marks, general 
counsel for the FMA, declared that 
the ... "out -moded cumbersome pro- 
cedure which must be followed under 
prevailing provisions of the FCC Act 
has retarded development of FM 
broadcasting." Passage of the pro- 
posed amendments introduced by 
Senator McFarland, would according 
to Marks, "streamline our government 
regulatory procedure to meet the jet 
propulsion of present day communi- 
cations." 

Marks pointed out that the present 
FCC legislation was . . . "written in 
the horse and buggy days of radio. . . 

Since the time of the original FCC Act, 
the radio industry has progressed to 
the status which the authors of the 
Communications Act could never have 
imagined. The new services now 
available to the public have created 
new problems which must be solved by 
new procedures.... A dynamic, im- 
aginative industry such as FM broad- 
casting will be considerably helped by 
the installation of the new procedures 
proposed by the McFarland Bill." 

In a statement on a survey of FM 
station activities, FMA Prexy William 
A. Ware revealed that the "aggres- 
sive know -how of FM broadcasters" 
has boosted public acceptance of the 
medium during the past six months 
to its current high level. Ware 
pointed out that today there are 740 
commercial stations out of an au- 
thorized 868 on the air, and there are 
five cities where FM outlets outnum- 
ber AM : Washington with dine FM 
against seven AM; Pittsburgh with 
nine FM against seven AM; Detroit 
with six FM against five AM; Colum- 
bus, Ohio, with five FM and four AM, 
and Miami with seven FM and six AM 
outlets. 

The FMA survey disclosed that New 
York has twelve FM stations, Chicago 
fourteen, Los Angeles ten, New Or- 
leans seven, Portland six, San Antonio 
six, Baltimore six, Boston six, Buffalo 
five, Cincinnati four, Providence five, 
Richmond five, Syracuse four, Phila- 
delphia ten, San Francisco eight, 
Cleveland six, etc. 

Commenting on the progress of FM, 
Ware said that ... "FM broadcasters 
are meeting their obligation of pro- 
viding the public with the finest in 
sound broadcasting." 

THE FCC FILES revealed another 
milestone in FM progress a few weeks 
ago : The inauguration of a National 
Mobile Radio System, with a network 
in operation between Boston and New 
York permitting communication be- 
tween the occupants of autos, trucks, 
buses, and other vehicles, and those in 
offices or homes. The system, which 
was originated during the spring in 
Washington, differs from the tele- 
phone company service, in that brief 
messages or conversation can be re- 
layed back and forth through the 
intermediary of a station operator, 
who receives them by telephone from 
one end and then relays them by radio 
to the other or vice versa. Independ- 
ent stations have been established in 
many cities, with clients including 
doctors, oxygen delivery and ambu- 
lance services, automobile towing and 
repair companies, trucking organiza- 
tions, emergency repair services, etc. 

Fixed stations are now in operation 
atop the Essex House in New York 
City and at White Plains, Rome, Utica, 
and Hempstead in New York State. 
There are also stations in Boston, 
Taunton, Springfield, and Pittsfield, 

(Continued on page 116) 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


R ADIO 
& TELEVISION 

NEWS 

SEPTEMBER, 1949 

RADIO-ELECTRONIC 

TELEVISION 

RADAR 

ELECTRONICS 

RESEARCH 

COMMUNICATION! 

MAINTENANCE 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO 
& TELEVISION 

NEWS 

RADIO-ELECTRONIC 

ELECTRONICS COMMUNICATIONS TELEVISION RESEARCH MAINTENANCE 

SEPTEMBER, 1949 

A HIGH QUALITY MICROWAVE RADIO LINK.. Martin Silver and Joseph Racker 3 

MEASUREMENT OF QUALITY IN AUDIO REPRODUCTION. .David Fidelman 7 

TELEVISION STUDIO MAINTENANCE John B. Ledbetter 10 

MEASURING DYNAMIC PRESSURE AND DISPLACEMENT 

ELECTRONICALLY D L Elam 12 

A WIDE -RANGE PULSE SHAPER Louis D. Stevens, Jr. 15 

PORTABLE GEIGER COUNTER FOR DRILL HOLES Arthur Roberts 16 

CONDUCTIVITY MEASUREMENTS John D. Goodell and Curtis W. Fritze 18 

DEPARTMENTS 
NEW PRODUCTS 22 TECHNICAL BOOKS 25 

NEWS BRIEFS 24 PERSONALS 26 

9 

RADIO -ELECTRONIC ENGINEERING is published each month 

as a special edition in a limited number of copies of RADIO 

& TELEVISION NEWS, by the Ziff -Davis Publishing Company, 
185 N. Wabash Avenue, Chicago 1, Illinois. 

VOLUME 13, NUMBER 3, Copyright, 1949, Ziff -Davis Publishing Company 

COVER PHOTO - Courtesy of Sylvania Electric Products Inc. 

Postwar radar applications include exploration of the upper regions of the radio spec- 
trum where microwaves are used for scientific gas analysis studies and for meteoro- 
logical uses including automatic cloud height recording. Automatic transmit- receive 
switch is shown above hand of laboratory worker as she tests it in high frequency 
waveguide system at Sylvania Electric Products Inc.. Electronics division, Boston, Mass. 
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A High Quality 

MICROWAVE 

RADIO LINK 
Ity MARTIN SILVER 
a yid .1111EPII ItACKER 
Federal Telecommunication Laboratories 

Details of a commercial unit for use as 
studio -transmitter lint: in broadcasting 
or as a multichannel telephone link. 

Fig. 1. The receiving antenna used in the New 
York to Nutley experiments. It is mounted 
near the bottom of the 75 foot FM broadcast 
antenna rr.ast of experimental station W2XFZ. 

-ICROWAVE techniques have 
advanced to such a degree 
within the past few years that 

applications are no longer restricted to 
laboratory or military equipment but 
are now ready for full scale commercial 
service. The use of microwaves for re- 
laying TV and FM program material 
has already received a considerable 
amount of publicity -not as well known, 
however, is its use in communications 
for both private industry and public 
telephone networks. In both of these 
latter applications, it has been found 
that the required facilities can be pro- 
vided at lower initial and maintenance 
cost, and within a shorter period of 
time, than equivalent wire or cable 
lines providing the same service. Fur- 
thermore, as a result of the complete 
disruption of service in many localities, 
due to the uprooting of land lines in 
winter storms, the interest in radio 
links as a more reliable method of com- 
munications is now at a very high level. 

The microwave radio link to be de- 
scribed in this article is designed for 
high quality broadband transmission 
and may be used either as a studio -to- 
transmitter link in the broadcast indus- 
try, or as a multichannel telephone link 
to provide communication facilities. Be- 
fore delving into the details of the 
equipment, let us first consider the rea- 

sons for the use of microwave fre- 
quencies. 

In addition to the fact that the 
crowded conditions of the lower fre- 
quency spectrum necessitated going to 
higher frequencies for new facilities, 
there are a number of intrinsic system 
characteristics that make microwave 
frequencies particularly adaptable to 
fixed point -to -point transmission of wide 
band modulation. These are: a) High 
antenna directivity, yielding line -of- 
sight transmission which assures more 
privacy (than lower frequencies) and 
permits operation of several radio 
channels on adjacent frequencies for 
maximum utilization of the r.f. band. 

Fig. 2. Schematic diagram of 
the four -wire terminating set. 

ro MOO 

NOTE FOP .mE TERMINATION, OPEN STRAPS S-9 O -O, MA/ siRPii-L 

b) High antenna power gain, reducing 
transmitter output power requirements 
for a given coverage. c) Relatively 
large system bandwidth that can be 
accomplished at these frequencies, and 
d) Relative freedom of atmospheric 
noise existing at microwave frequencies. 

To these system characteristics may 
be added the advantage of frequency 
modulation in its application to a high 
fidelity broadband communications sys- 
tem. Among these are: a) The use of 
high modulation indices affording im- 
proved output signal -to -noise ratios. b) 
Discrimination against low level inter- 
fering signals, and c) Simple methods 
of high linearity modulation and detec- 
tion which are available. 

When the link is used for studio -to- 
transmitter program transmission it is 
designed with a modulation bandwidth 
of 15 kilocycles, but with slight modifi- 
cation this bandwidth can be increased 
to 60 kilocycles to meet the require- 
ments of multichannel telephone serv- 
ice. Radio links in their application to 
wire transmission systems fall into two 
general categories namely: a) As part 
of long line telephone systems in which 
the link is used only to span difficult 
terrain. b) As complete point -to -point 
links initiating and terminating di- 
rectly in telephone and telegraph equip- 
ment. These two systems are illustrated 
in figures 1 and 2. 

To obtain a multiplicity of voice chan- 
nels -each falling within a 200 to 2700 
cycle band -the frequency division sys- 
tem of multiplying is used. In this sys- 
tem each voice channel is identified with 
a sub -carrier frequency. For example, 
in the six carrier channels (and one 
voice to make a total of seven) system 
shown in Fig. 7, the sub -carrier fre- 
quencies are: 3.8 kc.; 7.2 kc.; 13.1 kc.; 
16.5 kc.; 28.0 kc.; and 31.4 kc. Each 
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Fig. 3. Detailed block diagram of 7- channel two -way link system. 

audio circuit modulates the sub -carrier 
identified with its channel. The modu- 
lated sub -carriers are then used to fre- 
quency modulate the r.f. carrier. At the 
receiver these channels are then sep- 
arated by frequency selection and the 
sub -carrier filtered out, restoring the 
original signal. 

For two -way conversations another 
identical link, operating at a different 
frequency, is used for the opposite di- 
rection -the two links comprising a 
4 -wire transmission system (a 4 -wire 
system is defined as one whose trans- 
mitting and receiving paths are inde- 

-1 

pendent). Since these channels will 
usually be terminated in 2 wire tele- 
phone lines, i.e. transmitting and re- 
ceiving paths transmitted over the 
same pair of wires, a 4 -wire terminat- 
ing set which matches the 2 -wire sys- 
tem to the 4 -wire one and vice versa is 

required at each terminal. Fig. 2 is a 
schematic diagram of such a 4 -wire 
terminating set. Fig. 3 is a detailed 
block diagram of a 7 channel two -way 
radio link system with repeaters. Re- 
peaters are required to extend the line 
of sight range of the equipment. 

The radio link consists of a trans- 

Front view of the FTL -13 -A broadband 
FM radio link operating in the 890 -960 
mc. band. Shown are the transmitter, 
receiver, and power supply units. 

Fig. 4. Rear view of transmitter 
with the dust cover removed. 

I 

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

mitter and receiver with associated 
parabolic antennas designed to operate 
in the 890 to 960 megacycle band, thus 
including the 940 to 952 mc. band au- 
thorized by the Federal Communica- 
tions Commission for STL (studio -to- 
transmitter) applications and the 890- 
960 mc. band allotted for communica- 
tion services. Development and test 
work on this equipment extending over 
a period of three years has confirmed 
the suitability of this band for reliable 
high fidelity transmission of program 
and communication material. 

Fig. 6 is a block diagram of the trans- 
mitter. In this figure the essential com- 
ponents of the transmitter are shown, 
i.e. the directly modulated power oscil- 
lator, modulator unit, center frequency 
stabilization circuits, output matching 
transformer, frequency monitor, and 
associated power supplies. 

The transmitter utilizes a Sperry 
type SRL -17 reflex klystron designed 
for operation in the 890 to 960 mc. 
band. Spurious radiation is minimized 
by the use of a single power oscillator 
output tube. Direct frequency modula- 
tion of the klystron oscillator is effected 
by operating on the repeller grid with 
the output of a two tube, three stage 
modulator at a level of approximately 
20 volts. Over -all feedback is employed 
in this modulator for minimum distor- 
tion. 

A simple reference type automatic 
frequency control circuit maintains 
transmitter frequency within .005 per- 
cent of its assigned frequency. In this 
system a portion of the klystron output 
is mixed with the output of a crystal 
oscillator frequency multiplier chain to 
produce a 30 mc. intermediate fre- 
quency. This 30 mc. intermediate fre- 
quency is then amplified and fed to a 
discriminator and the resulting zero 
center balanced direct voltage is used 
to control the klystron repeller voltage. 
Since the repeller voltage determines 
the klystron center frequency, and since 
the output of the discriminator is pro- 
portional to the deviation of the kly- 
stron from its assigned frequency (us- 
ing the crystal oscillator as the stand- 
ard), electronic tuning of the transmit- 
ter to its assigned frequency is thus 
effected. The necessary voltages for the 
beam, repeller and filament of the kly- 
stron as well as d.c. supply and filament 
power for all other tubes are supplied 
from the high voltage and d.c. supplies 
of a separate power supply unit. 

A standard 10 dbm. input level pre - 
emphasized by a 85 microsecond pre - 
emphasis network modulates the trans- 
mitter to a maximum deviation of 
-!- 200 kc. The preemphasis network is 
omitted when the unit is used for multi- 
channel telephone communications, and 
is used only in STL applications. 

Fig. 5 shows a three quarter front 
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view of the transmitter r.f. chassis with 
door open and klystron shield cover re- 
moved. The chassis used in this equip- 
ment are of the vertical rack mounted 
type. The klystron frequency is continu- 
ously tunable over ± 5 mc. of the 920 
to 960 mc. band by a single cavity con- 
trol and is adjustable over the full 890 
to 960 mc. band by a simple setting of 
the cavity and adjustment of the re- 
peller voltage to any assigned fre- 
quency. The klystron tube is easily and 
quickly removed in case of failure and 
replaced with a pretuned unit in a mat- 
ter of a few seconds. 

A perforated sheet metal shield cov- 
ering the klystron is required to pre- 
vent accidental contact with the kly- 
stron shell while the transmitter is in 
operation, since the klystron is operated 
with the cathode grounded and the shell 
at 1000 volts above ground. The entire 
klystron unit is securely fastened to the 
shock mount bracket by snap type hold- 
ers that permit easy and rapid removal 
of the unit when necessary. 

A two stub coaxial transformer is 
used to match the transmitter output 
circuit to the transmission line. Output 
frequency is monitored by a calibrated 
high Q resonant cavity and crystal recti- 
fier circuit by interpolation between sym- 
metrical readings about resonance to 
precisely determine frequency. Relative 
power output is monitored by the d.c. 
output of an r.f. sampling diode. A com- 
mon microammeter associated with a 
selector switch provides monitor readings 
of all tube cathode currents, and volt- 
age readings which are essential to the 
evaluation of transmitter performance 
and location of trouble. This "built -in" 
tube checker and monitor greatly sim- 
plifies the maintenance and service of 
the unit. 

Fig. 4 shows a rear view of the 
chassis with dust cover removed. A per- 
forated sheet metal dust cover slides 
over this assembly and snaps on the 
four holder arms seen in each corner 
of the chassis. A blower is provided for 
klystron cooling. 

The transmitter output terminal is a 
type "N" coaxial fitting for connection 
to RG -8 /U or RG -17 /U solid dielectric 
cable or can act as an adapter to con- 
nect to a semi -rigid air dielectric trans- 
mission line. This feature is of great 
importance because it allows the use of 
a long antenna lead -in which means 
that the equipment can be placed in any 
convenient indoor location, rather than 
being restricted to a location close to 
the antennas. 

Receiver 
The receiver is a single superhetero- 

dyne utilizing a reflex klystron local 
oscillator and a 30 mc. intermediate 
frequency. A block diagram of the re- 
ceiver is shown in Fig. 8. As seen 
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Fig. 5. Front view of transmitter with door open and klystron shield removed. 

in this figure the receiver consists of 
a cavity preselector, matching trans- 
former, line type crystal mixer, kly- 
stron local oscillator, 30 mc. i.f. with 
limiters and discriminators, automatic 
frequency control feedback circuits, au- 
dio section and power supplies. The lo- 
cal oscillator tube is, as in the trans- 
mitter, a type SRL -17 klystron but 
operated at a reduced beam voltage. 

The incoming signal passes through a 
tunable resonant cavity preselector 
which reduces image and spurious sig- 
nals. A single image gain of 80 db. is 
obtained. A stub tuner matches the 
cavity to the crystal mixer. 

The klystron is tuned 30 mc. from 
the incoming signal. The i.f. is fed to 
the amplifier " by a Tr- network which 
matches the mixer to the grid circuit. 
The i.f. amplifier uses 6AK5 stagger - 
tuned stages, giving a bandwidth of 
2.5 mc. Two 6AK5 limiters follow. To 
reduce hum, decoupling filters are con- 
nected in the limiter plate circuits. 

The first limiter feeds a balanced zero 
center type discriminator whose output 
is a polarized d.c. voltage used for au- 
tomatic frequency control as well as to 
provide a driving circuit for the final 

limiter stage. This stage, in turn, 
drives a simple off- resonant type dis- 
criminator circuit for low distortion de- 
tection of the modulation. The balanced 
discriminator output is fed through a 
stabilized d.c. amplifier, the negative 
output voltage of which supplies kly- 
stron repeller voltage. The combined 
distortion of the off -resonant discrimi- 
nator and its audio amplifier is better 
than 0.3 per -cent. Output level is the 
standard 10 dbm. ± 2 db. into a bal- 
anced 50, 250, or 600 ohm load. Opera- 
tion of the system with a 65 db. signal - 
to -noise ratio is achieved with an r.f. 
signal input to the receiver of only 40 
microvolts. 

As in the transmitter, a single d.c. 
microammeter with two associated se- 
lector switches monitors all tube volt- 
ages and tube cathode currents for de- 
termination of tube operation as well 
as measuring crystal mixer current for 
a check of local oscillator injection and 
first limiter grid current for a measure 
of received signal level. 

A squelch tube disables the receiver 
if the carrier goes off the air or if local 
trouble interrupts the signal. If r.f. 
signal is present at the sixth i.f. grid, 

Fig. 6. Block diagram of transmitter. 
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TYPICAL 7 CHANNEL 

RADIO COMMUNICATION SYSTEM 

with one or more intermediate repeaters 

7 CHANNELS 
-^ D-O-i7-Cl-=- is n 

CHANNELS 

A -Si z 9-11-1 Carrier Channel Terminals 
and One Physical Channel 

B -fTl 13-A Radio Link Transmitter 

( -fil 13-A Radio Link Receiver 

Fig. 7. Typical 7- channel point - 
to -point communications system 
utilizing FTL -13 -A radio link and 
six FTR 9 -H -1 carrier channels. 

current flows to bias the squelch tube 
to cut -off. The contacts of a squelch 
relay are open. Under this condition, 
plate and screen supplies to the limiters 
are not interrupted. Operation of the 
limiters also turns on a pilot light. 
When the incoming r.f. is absent or be- 
low the predetermined level, the squelch 
tube conducts, operating the relay and 
disconnecting the limiters and pilot 
light. 

A feature of the rack is the ready 
accessibility of all components for main- 
tenance and servicing. All tube fila- 
ments are operated from the d.c. supply 
to assure low hum and noise levels. 
This supply as well as the B supply 
originates in the power supply unit. 

Antenna 
The same type of antenna is used at 

both terminals of the link and it con- 
sists of a reflector mounted in an alum- 
inum parabola. The standard diameter 
of this parabola is six feet, but as will 
be indicated in a subsequent paragraph, 
four or ten foot parabolas may also be 
used depending upon the individual 
transmission paths. The gain of the 
six foot parabola, which is horizontally 
polarized, is 24 db. in the forward 
direction. 

The minimum diameter of the para- 
bolic reflector is determined by the re- 
quired signal -to -noise ratio, transmis- 
sion path length, and expected propaga- 

tion variations. In general the system 
is designed to allow at least 20 db. fad- 
ing over the transmission path. For 
maximum safety or for longer paths, a 
10 foot reflector is used, while under 
some favorable conditions, 4 foot reflec- 
tors with a lower power gain may be 
satisfactory. 

In determining the effect of adverse 
weather on transmission continuity, two 
factors must be considered. One is the 
effect, in terms of losses, of meteoro- 
logical conditions on the propagation 
characteristics, and the other is the ef- 
fect on the antenna system. Where the 
combination of these two losses does 
not exceed 20 db., a signal -to -noise ratio 
of at least 60 db. (without repeaters) is 
maintained. Where it exceeds 20 db. the 
signal -to -noise ratio drops below 60 db. 

Under icing conditions, for example, 
there are a number of factors that in- 
troduce losses in the antenna system. 
However, under icing conditions, propa- 
gation characteristics at approximately 
1000 megacycles are usually excellent. 
Hence, unless antenna icing introduces 
losses of the order of 20 db., high qual- 
ity communications are maintained. Ex- 
perience thus far indicates that this 
order of antenna icing is never reached. 
Consequently a transmission break 
would occur only if adverse icing con- 
ditions were combined with severe fad- 
ing. Again this is a situation that is not 
usually encountered. For this reason, 
antenna deicing equipment is generally 
not necessary. However, if antenna de- 
icing equipment is necessary, it is 
available in the form of heaters on the 
dipole assembly and on the back of the 
parabolic reflector. 

At remote unattended repeater loca- 
tions where a high degree of reliability 
is to be achieved, standby radio frequen- 
cy equipment with automatic switchover 
in case of failure may be provided. 
Automatic switchover is accomplished 
by appropriate monitoring apparatus 

Fig. 8. Block diagram of the microwave receiver. 
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in the radio frequency output and as- 
sociated equipment, which will energize 
a spare r.f. circuit in case of failure. 

Side by Side Operation 
and Diversity Reception 

Where the communications require- 
ments of an individual application are 
not met with one link, a number of 
these links may be operated side by 
side. In this case all of the terminal and 
r.f. equipment except the antennas must 
be duplicated for each additional link. 
By means of filter networks and proper 
spacing of frequencies, it is possible to 
operate up to 6 links through each 
broadband receiving or transmitting 
antenna. 

Where there is a possibility of fading 
over a given path, diversity reception 
is employed to assure a maximum of 
transmission continuity. Diversity re- 
ception consists of using two receivers 
and receiving antennas, the antennas 
being spaced sufficiently far apart to 
incur differences in signal strength. The 
receiver outputs are connected together 
and furnish a constant signal level. 

Alarm Circuits 
Alarm circuits are provided to ade- 

quately monitor all aspects of the mi- 
crowave link. The alarm operates in the 
receiver when there is no pulse carrier. 
Failure within an individual channel 
circuit does not affect the other circuits 
and does not cause actuation of the 
alarm. The alarm, when actuated, op- 
erates lights and buzzers in the central 
office via telephone lines from the termi- 
nal site. It should be noted that failure 
of a transmitter at one location also 
causes the actuation of the receiver 
alarm at the other site. Since the opera- 
tion of the receiving system can quickly 
be checked, the operating personnel are 
rapidly informed of the transmitter 
failure at the other end. 

Propagation Tests 
Propagation tests using this equip- 

ment have been conducted over a 12 
mile path between New York City and 
Nutley, New Jersey and a 30 mile path 
between Telegraph Hill, N. J., and 
Nutley, N. J. Maximum fades of about 
6 db. have been observed over the New 
York to Nutley link including seasonal 
variation. This transmission path was 
16 per -cent over water. Recordings of 
field strengths over the 30 mile Tele- 
graph Hill to Nutley path -30% water 
-yielded maximum fades of approxi- 
mately 10 db. The conditions of these 
latter measurements were somewhat ab- 
normal since the transmission path was 
barely line -of -sight and an airport was 
located directly in the beam. 

Fig. 1 shows the picture of the re- 
ceiving antenna used in the New York 

(Continued on page 29) 
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Fig. 1. Setting up for testing a loud- 
speaker using the microphone shown 
in Fig. 8. Note accurate placement of 
microphone with respect to loudspeaker. 

Measurement of Quality 
in AUDIO REPRODUCTION 

By DAVID FIDELMAN 

Part 3 concludes this series of articles with a 
discussion of measurements on audio systems. 

r 1HE two previous parts of this se- 
ries covered in detail the many 
various types of audio distortion. 

In connection with wow and flutter as 
discussed in Part 2, it has been empir- 
ically determined that the flutter index 
as defined is a measure of the relative 
perceptibility of frequency modulated 
tones. 

Measurements on Audio Systems 
When sound reproduction systems are 

tested for quality in actual practice, it 
is extremely important that such meas- 
urements be performed properly. Other- 
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wise, the factors which are to be meas- 
ured may be completely masked by er- 
rors due to the methods of measurement. 

In all measurements the basic re- 
quirements are that the input signals 
have the correct form and be relatively 
free of distortion, that their character- 
istics be accurately known, and that the 
measuring equipment be sufficiently free 
of errors to permit measurement of the 
desired quantities. These considerations 
must be taken carefully into account 
in measuring quality in audio reproduc- 
tion systems. 

The functions of the various types of 

audio systems are summarized in Table 
I, which lists the general input and 
output signals of a complete audio sys- 
tem or section of an audio system. The 
complete system reproduces sound to 
sound, but sections of this system may 
reproduce sound to electrical signals 
or phonograph records, or reproduce 
records or electrical signals to sound. 
Therefore as test signals it may be 
necessary to produce standard sounds, 
electrical voltages, and calibrated rec- 
ords; and it must be possible also to 
perform accurate measurements upon 
these sounds, electrical voltages, and 
records. These basic considerations are 
summarized in Tables I and II, Part I. 

The electrical signals can be tested 
most conveniently and with the great- 
est amount of precision, since instru- 
ments for generating and measuring 
electrical voltages have reached a high 
state of development. To measure the 
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Table I. Summary of the various types of audio reproduction systems. 
(A) Purely electrical systems. (B) Reproduction systems involving recordings. 
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characteristics of components whose 
function is to reproduce electrical sig- 
nals, the input voltage is supplied by 
an electrical signal generator, and the 
output measured by a voltmeter. The 
main precaution which must be taken 
in performing such measurements is 
that the input and output impedances 

should represent as closely as possible 

the impedances that the component will 

8 

see ,in the system in which it will be 
used. The best method of accomplishing 
this is to terminate the unit in the ac- 
tual output system with which it will 
be used, while applying the input signal 
from a generator of the proper imped- 
ance. The output may then be measured 
with a voltmeter of sufficiently high 
impedance that it will not appreciably 
affect the output. 

Fig 3 Typical frequency response calibration of condenser microphone of Fig. 8 
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CAVITY DEPTH 
CALIBRATED FOR 

19099 29909 

FREQUENCY IN CYCLES PER SECOND 

Greater difficulties are encountered 
when it is desired to test systems which 
include microphones or loudspeakers. 
Precise measurements of sound and the 
production of standard sound signals 
are more difficult than for electrical 
signals, and a more careful experi- 
mental technique is required. All such 
measurements must be performed in 
rooms or spaces which have been care- 
fully planned to avoid acoustical res- 
onances, or in such a manner as to avoid 
the production of resonances; and con- 

siderable attention must be given to 
the correct calibration and measure- 
ment of a standard of sound intensity 
and quality. 

The most practical approach to acous- 
tical measurements in the average lab- 
oratory is to use a calibrated standard 
microphone as the standard for all 
sound measurements. Such a micro- 
phone is one which has been calibrated 
against a primary standard sound 
source, and may be used as a secondary 
measurement standard. A calibrated 
microphone which has been widely used 
for this type of service is the condenser 
microphone shown in Fig. 8. This 
microphone is effectively a "point pick- 

up", therefore does not appreciably dis- 

turb the sound field, and it has a fre- 
quency response (in combination with 
its companion preamplifier) as shown 
in Fig. 3. 

The methods of measurement of 

acoustic devices with the aid of a cal- 

ibrated microphone are illustrated di- 

agrammatically in Fig. 5. Systems in- 

cluding a loudspeaker are tested by ap- 
plying the input signal from the appro- 
priate type of generator, and picking 
up the sound with the calibrated micro- 
phone and preamplifier. The electrical 
output from the microphone preampli- 
fier is then tested for the desired char- 
acteristics in the normal manner by use 
of the measuring equipment which has 
already been described. Since the char- 
acteristics of the microphone are known, 
the characteristics of the reproducing 
system are readily determined. 

The application of this method to the 
testing of a loudspeaker is illustrated 
in the photograph in Fig. 1. This 
shows the setting up of the loudspeaker 
in a "dead" room, and the accurate 
placement of the standard microphone 
(shown in Fig. 8) which picks up the 
sound for measurement by an automatic 
recording device. Fig. 4 shows an auto- 
matically recorded curve of the loud- 
speaker frequency response being meas- 
ured in this manner. 

When the system under test includes 
sound pickup by a microphone, it must 
be tested as shown in Fig. 5B. The test 
sound is produced by feeding the signal 
generator into a loudspeaker capable 
of reproducing the signal without ex- 
cessive distortion. This sound is then 
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picked up by both the microphone under 
test and by the standard microphone. 
Comparison of the output of the two 
microphones then immediately gives the 
characteristics of the unit under test. 

Systems which include mechanical 
and electromechanical methods of re- 
cording and reproduction -such as disc, 
film, and magnetic recording -also re- 
quire special methods of measurement. 
(Of course, it is always possible merely 
to make a record from an applied elec- 
trical voltage, reproduce it and meas- 
ure the resulting electrical voltage; but 
this procedure only gives information 
concerning the specific setup and does 
not tell anything about the individual 
units and their performance in more 
general systems.) To test the recorder 
and the reproducer individually, it is 
necessary to have a standard of some 
sort. This may be either a standard rec- 
ord, recorder or pickup, since any one 
may be used to calibrate the other two. 

In certain measurements it may be 
necessary to use additional equipment 
(such as amplifiers, filters, etc.) which 
are not part of the reproducing sys- 
tem or of the measuring instruments. 
Any such equipment should always it- 
self be tested first, since the errors in 
the test equipment necessarily set the 
limit of accuracy which can be attained 
in any measurement. 

General 
If the various factors which affect 

reproduction quality are measured ac- 
curately and evaluated properly, a very 
good indication will be obtained of how 
well the system will reproduce any phys- 
ical sounds. As the techniques of sound 
reproduction and measurement im- 
proved, it was found that the relative 
importance of many of the distortions 
has been misjudged and needed revision. 
At the present time the relative values 
of the different distortions have been 
more accurately determined, and the in- 
formation presented in this article rep- 
resents the current status of audio 
fidelity evaluation. Audio reproduction 
systems tested and rated according to 
these principles will correspond closely 
with the preferences of the human ear 
-which is, after all, the final judge and 
has up to now been the determining fac- 
tor in acoustical progress. 

Fig. 4. Automatic recording of frequency response curve of speaker of Fig. 1. 

The application of the principles de- 
scribed in this article has already 
changed some previous ideas concern- 
ing audio quality, particularly those 
concerning transient response. Some 
idea of their importance in actual prac- 
tice may be obtained from consideration 
of their application in testing some 
specific audio systems. The results of 
measurements of a typical audio am- 
plifier are shown in Figs. 2 & 7. These 
measurements were taken with and with- 
out inverse feedback, to test the quality 
of the amplifier and the difference with 
the feedback. The steady -state curves in 
(2) show that both the frequency and 
the phase response have been improved 
by the addition of the feedback. How- 
ever, the square -wave response shown 
in (7) shows that the transient response 
has not been improved, and has ac- 
tually become worse due to the increase 
in the damped high- frequency tran- 
sient oscillation. 

Such measurements are also of con- 
siderable importance in the testing of 
loudspeakers, and have considerably in- 
creased present knowledge of the fac- 
tors which determine loudspeaker qual- 
ity. For a long time steady -state re- 
sponse and distortion measurements 
were taken as the criterion of loud- 

lG Ar 
GENERATOR 

SYSTEM UNDER TEST MICROPHONE 
ANO 

SPEAK 
/ER 

PREAMPLIFIER 

óúc1 ON 
SYSTEM 

DD USED, 

(A) 

STANDARD 
S EAK R MICROPHONE 

TEST 
NIT 

MICROPHONE 
UNDER 
TEST (B) 

TESTING 
UNJ 

NET!R 

VEIER 

Fig. 5. Testing of reproduction systems 
involving direct sound pickup or repro- 
duction. (A) Testing loudspeaker with 
standard calibrated microphone. (B) Test- 
ing sound pickup system by comparison 
with standard calibrated microphone. 

speaker performance. However, al- 
though these measurements are valu- 
able in determining the bad resonances 
of inferior loudspeakers, they do not give 
the complete picture of the quality of 
reproduction to be expected from the 
better grades. Loudspeakers with sim- 
ilar steady -state distortion character- 
istics and substantially flat frequency 
response often sound quite different to 
the ear in listening tests. Since the 
steady -state measurements take no ac- 
count of the transient nature of natural 
sound, the tests are incomplete unless 
the transient response of the speakers 
has also been determined. This may be 
done by the method previously illustrated. 

(Continued on page 27) 

Fig. 6. Transient response measurements of two loudspeakers by the method of Fig. 5, Part 2. 
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R. J. Trompeter, Supervisor, WKRC -TV, checking video amplifier stages in studio camera. 

S A RULE, no two television 
stations operate alike. Conse- 
quently, many of the problems 

which arise in programming and 
technical operations at one particular 
station may require a different and 
sometimes seemingly unorthodox ap- 
proach from that used by another. This 
includes even the method with which 
equipment maintenance is carried out. 
A station employing a minimum of 
studio or field -type cameras, for 
example, may be faced with the 
necessity of using this equipment both 
at the studio and at a number of remote 
points, with a minimum of time allotted 
for transportation and equipment setup 
and adjustment. This of course requires 
a more rigorous maintenance schedule, 
plus a more clearly- defined system of 
emergency studio operation in the 
event of equipment failure. 

Maintenance Notes 
Routine maintenance depends largely 

on the specific type of equipment used 
and should follow the order recom- 
mended by the manufacturer, unless 
certain improvements or short -cuts can 
be adopted which expedite maintenance 
without sacrificing operating efficiency. 

10 

In actual operation, there will be many, 
many failures whose symptoms or 
methods of servicing are not "in the 
books ". It is here that the engineer is 
called upon to employ all the logic, cir- 
cuit theory and practical experience at 
his command in the effort to find and 
correct the trouble in the least possible 
time. It is logical to assume that written 
accounts of symptoms and corrective 
measures employed will be invaluable 
in the future, not only to the mainten- 
ance engineer involved at the time, but 
to television students and to engineering 
personnel at other television stations. 

The . following maintenance notes 
were taken in part from the mainten- 
ance files of WKRC -TV. Although 
pertaining in some cases to G -E equip- 
ment (as noted in certain parenthesized 
references to tube types, condenser 
values, etc.), these notes are by no 
means isolated or limited in nature or 
application. In most cases the symptoms 
described herein will apply equally well 
to other types of video equipment, or 
will at least serve as a basis for logical 
analysis of circuit difficulties. 

Oscillation (in Viewfinder only) -due 
in one case to a poor connection in the 
cable plug at the viewfinder end. One 

of the coaxial connectors was not 
making good contact at the plug. This 
trouble was corrected by building up 
the diameter of the coaxial plug tip 
slightly with solder. (Note: although 
this measure is not recommended as a 
permanent solution, it did suffice in 
this instance until further use resulted 
in more perfect seating of the plug 
fittings. The importance of perfect 
connections (and grounds) cannot be 
over- emphasized -make sure all termi- 
nations, cable connections and fittings 
are properly secured. This will save 
much time and "headaches" in tracing 
circuit difficulties). 

Oscillation in Entire Camera Chain - 
(apparently caused by complete loss of 
driving control in the camera) -loss of 
drive in this case was traced to 
improper seating of a cable connector 
in the channel plug of the distribution 
amplifier. Driving pulses were going 
to the amplifier plug but were not 
making contact to the cable. (Note : 
when loss of sync, driving or blanking 
pulses is apparent, a stage -by -stage 
check with a video scope should be made, 
beginning at the load or termination 
point and working back toward the 
source until the normal pulse appears). 
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By JOHN B. LEDBETTER 
Engineer, WERC -7V, Cincinnati 

Isere is a collection of studio 
maintenance notes that will he of interest 

and ralae to all TI" station engineers. 

STUDIO 

MAINTENANCE 
Heavy Oscillations in Camera Chain 

appearing on all monitor screens as a 
number of dark horizontal bars - 
(Fig. 2) in this case the trouble was 
due to an intermittent open in the 
heater transformer supplying the "Y" 
tubes. Resoldering the defective con- 
nection corrected the trouble. 

Heavy Oscillation in Camera Chain, 
resulting in horizontal black and white 
shaded areas -check or replace the 
6C4 vertical blocking oscillator tube in 
the Pickup Auxiliary unit. 

Oscillation in Horizontal Circuit when 
cable delay is adjusted -due to a weak 
6J6 cathode follower in the cable delay 
multivibrator circuit of the Pickup 
Auxiliary unit. 

Retrace Lines in Viewfinder Only - 
burned -out or defective 1N34 blanking 
crystal in the viewfinder unit. This 
crystal is in the blanking input (6AS6 
suppressor to ground) ; check also the 
1N34 in the grid circuit of this stage. 

Viewfinder Screen Dark -if the fila- 
ment of the 8016 high -voltage rectifier 
is not lighted, check the 6J6 beat 
oscillator and horizontal discharge tube. 
This tube is part of the high -voltage 
interlock circuit; failure of horizontal 
deflecting voltages removes excitation 
from the 6J6 stage and subsequently 
from the 8016 to prevent damage to 
the 5FP4 cathode -ray viewing tube. 

Pattern of White Dots out of sync, 
covering entire screen area of the 
Image Orth monitor (see Fig. 1B). 
Turning the high -voltage off and on 
caused the chain to operate normally 
for about an hour. At this time a 
black bar appeared on the camera 
viewfinder, accompanied by a white bar 
on the monitor screen. (The black bar 
on the viewfinder screen apparently 
represented the edge of the blanking 
pulse in the camera). The chain 
operated normally when the 6J6 vertical 
blanking pulse tube in the distribution 
amplifier and the 6C4 vertical oscillator 
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tube in the camera pickup head were 
replaced. 

No Vertical Deflection in Camera 
Chain Kinescope -due to an inoperative 
6C4 vertical blocking oscillator. A 
voltage check showed only 90 volts on 
the plate of this tube; the trouble was 
caused by a shorted coupling con- 
denser. 

Intermittent Vertical Drive (vertical 
driving pulses occurring intermittently 
between frame lines) -due to loss of 
regulation in the +120 -volt power 
supply circuit in the pickup auxiliary 
unit. This voltage operates the camera 
head video preamplifiers and is rather 
critical; when unregulated it can rise 
to as much as 200 volts. In the above 
case, the excessive unregulated voltage 
resulted in a shorted 100 -µfd., 150 -volt 
filter condenser in the camera head. 
Loss of regulation was due to three 
shorted 6AK5 regulator tubes. (Note: 
this particular V -R circuit employs 
three 6AK5 tubes as regulators. If one 
of these tubes burns out or is removed 
while the power is on, the grids of the 
remaining two are driven positive with 
subsequent damage to those tubes. If 
one tube is suspected, replace all three 
and check the removed tubes for shorts, 
poor emission, and leakage). Removal 
or replacement must be done with 
power of! 

Lack of Vertical Hold on Camera 
Monitor and Master -Mixer Monitor 

screens (three pictures could be seen 
vertically, drifting down on one screen 
and up on the other. Pictures were 
normal on the viewfinder screen). 
Trouble was due to a burned -out 6AS6 
vertical delay tube in the sync genera- 
tor, which resulted in loss of vertical 
sync to the above units. Loss of sync 
can of course be due to a defective 
tube or component anywhere in the sync 
circuit; a common source of trouble is 
the 6SN7 sync amplifier in the studio 
pulse generator. 

Very Poor Vertical Blanking Wave - 
shape -the vertical blanking was 
checked with a scope from the sync 
generator through to the camera 
control unit. The waveform appeared 
normal all the way; after putting the 
scope test leads on the grid of the 6AS6 
blanking insertion tube, the trouble 
cleared. Tapping or moving components 
did not cause the trouble to reappear. 
Later checks showed the tube to be 
intermittently defective. 

Distortion of Low -Frequency Pulses 
on Mixer- Monitor Scope -these pulses 
were normal on the grid of the 6AG7 
video amplifier stage and on the plate 
with the other 6AG7 removed, but 
badly distorted with this tube in place. 
(These two tubes are in push -pull). 
Removal of a 0.1 µfd. low- frequency 
compensating condenser eliminated dis- 
tortion but decreased the vertical trace 
amplitude on the scope. (This distor- 
tion also appeared on the screen of the 
Master monitor; its waveshape sug- 
gested that modulation of the blanking 
line with the picture envelope was 
taking place). Trouble was traced to 
defective 6ÁL5 clamp tubes. 

Unbalanced Horizontal Shading on 
chain -bad ground connection on cath- 
ode condenser of the 6C4 cathode 
follower. 

Horizontal Bar on Rasters of studio 
cameras, appearing about one inch 
above bottom of picture, Fig. 1C. (This 
normally is caused when the vertical 
driving pulses arrive at the camera 
much earlier than the sync pulses). 
Trouble in this case was due to a 
defective 6SN7 sync amplifier and 
6SN7 60 -cycle multivibrator in the 
studio pulse generator. 

(Continued on page 30) 

Fig. 1 (A) 60 -cycle modulation waveform in video amplifier section. (B) Pattern of 
white dots out of sync covering entire screen area of monitor. (C) Horizontal bar 
on rasters of studio cameras, appearing about 1 inch above bottom of picture. 
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Measuring Dynamic Pressure 
and Displacement Electronically 

Ih D. L. 1:1.1 1 

Electro Products Labs., Inc. 

Fig. 1. The dynamic micrometer. 
Inset (upper left) shows a close -up 
of the micrometer sensing element. 

"ariable inductance and capacitance pickups 
are utilized in malting dynamic, measurements. 

1HE precise measurement of pres- 
sure and displacement, both static 
and dynamic, is one of the more 

recent contributions of electronics to 
the engineering sciences. The equip- 
ment and techniques were developed as 
a result of the need, for example, of 
determining accurately the pressure in 
the cylinder of an internal combustion 
engine at every instant during a com- 

plete cycle of dynamic operation. 
There are various mechanical devices 

available for the measurement of both 
pressure and displacement, such as the 
micrometer and pressure gauge. How- 
ever, there are many instances where 
such devices are entirely inadequate to 
give the desired information. In the 
measurement of pressure, it is many 
times necessary to have a device which 

Fig. 2. Cut -away view of the pressuregraph pickup. 
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will accurately follow and record, if 
necessary, extremely rapid changes. 
The same is true of displacement. Such 
requirements call for the use of a 

dynamic sensing unit. 
There are two classifications of sens- 

ing units which will produce an output 
only during dynamic conditions. One 
of these is the rate of change type in 
which the output amplitude is depend- 
ent on the speed of displacement. The 
other produces an amplitude which is 
dependent on the amount of displace- 
ment and is independent of the speed 
of movement. 

The rate of change sensing units 
operate on magnetic and magnetostric- 
tion principles. Both produce their sig- 
nals by the action of a coil of wire in 
the presence of a changing magnetic 
field. The intensity of the field is made 
to vary in accordance with the pressure 
variations. 

These are the most rugged and sim- 
plest to make of any of the pressure 
indicators. It is theoretically possible 
to integrate the response of a rate of 
change pickup so as to produce a 

pressure -time curve, but it is not prac- 
tical. The rate of change type of sens- 
ing unit is very useful though, for many 
other purposes. When actuated by mov- 
ing fins on . a machine, it may be used 
for angular timing, synchronizing, or 
producing reference points to show 
angular position. When actuated by 
a diaphragm exposed to the explosions 
in an engine, it is very useful in meas- 
uring the level of detonation. The rate 
of change sensing units may be sensi- 
tive to vibration and care must be used 
to prevent signal output from this 
source. 

The displacement type of dynamic 
sensing units consist of the piezoelectric 
crystal and d.c. excited capacitor pick- 
ups. Theoretically, each of these will 
produce a voltage change with a change 
of displacement and hold this voltage 
indefinitely. However, they both must 
be worked into a resistive load and 
therefore, the voltage will leak off. So 

in practice they will produce an output 
signal only while they are actuated 
dynamically. Since they must be worked 
into a resistive load, their low output 
when used with internal combustion 
engines at speeds below five or six hun- 
dred r.p.m. renders them impractical 
at these speeds. 

The output signal from both of these 
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types is very small, necessitating ampli- 
fiers having tremendous gain. It is ex- 
tremely difficult to build amplifiers which 
will give uniform performance over a 
frequency range from one or two c.p.s. 
to twenty or thirty thousand c.p.s. Such 
amplifiers must be perfect both as to 
amplitude and phase distortion over 
this whole range. Phase distortion can 
cause appreciable error when making 
time or angular position measurements. 
For instance, when we are using a pulse 
to indicate injection time or some other 
angular position, any phase delay intro- 
duced by the amplifier may cause an 
error by placing this pulse many de- 
grees away from where it actually be- 
longs. 

Inductive Impedance 
Sensing Unit 

Sensing units using impedance varia- 
tions due to inductance changes have 
been used for observation of dynamic 
pressure variations. For this pickup, an 
inductance is mounted so that a moving 
steel diaphragm or a steel cylinder 
attached to a diaphragm is caused by 
pressure on the diaphragm to move in 
the magnetic field of the coil so as to 
produce a variation in the inductance 
of the coil. Since the coil is excited 
with a.c., the inductance change causes 
a variation in the voltage drop across 
the inductance which coincides with 
variations of pressure applied to the 
diaphragm. These pickups are also used 
with the Wheatstone bridge. Induc- 
tance bridges are a little more tricky to 
operate than resistance bridges, at the 
higher frequencies. 

One of the instruments to be de- 
scribed in this paper is the Dynamic 
Micrometer. This device measures dis- 
placement of masses of both ferrous 
and non -ferrous metals. A constant 
current at a frequency of 50 kc. is fed 
to the induction coil. As the inductance 
of this coil varies, due to the movement 
of objects in its vicinity, the voltage 
drop across the coil varies accordingly. 
This voltage variation is amplified, 
rectified, and fed to a suitable meter. 

Fig. 4 shows a circuit diagram of this 
unit. A 6J5 functions as a 50 kc. oscil- 
lator, controlled by the resonant cir- 
cuit L, - C,. This 50 kc. is fed, through 
suitable controls, to the connector 
marked "INPUT" and thence to the 
pickup coil. Because of the high re- 
sistance in this circuit, the current 
through the pickup coil is essentially 
constant, and variations in the in- 
ductance of the coil produce variations 
in voltage at the grid of one -half of 
a 6SN7. At this point, we have a 
modulated 50 kc. voltage. The mod- 
ulated signal is amplified and fed to the 
6H6 detector where the carrier is re- 
moved. Since the maximum modulation 
will not exceed 5 %, the d.c. bias result- 
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ing from rectifying this signal is re- 
moved by applying a counter d.c. bias 
to the diode rectifier. The remaining 
signal is fed to the 6J6 vacuum tube 
voltmeter. 

The sensing unit consists of many 
turns of fine wire wound on an iron 
core and located inside an iron tube, 
as close to the end as possible. This 
gives a magnetic field that is essentially 
parallel near the face. Any metal in 
the field will react by modifying the 
field. Ferrous material will increase 
the inductance, and with this increase 
of inductance there is an increase in 
impedance and an increase in the 
voltage drop across the sensing unit. 
Non -ferrous metals act as a shorting 
ring and decrease the inductance, thus 
decreasing the voltage drop. The dyna- 
mic micrometer will operate on either 
an increased or decreased voltage drop. 

Operating the Dynamic 
Micrometer 

The technique for using the Dynamic 
Micrometer is very simple. The sensing 
unit is brought to within a few thou- 
sandths of an inch of the moving sur- 

Fig. 3. (Top) Model 3709 -A pickup 
with 18 mm. water cooled adapter. 
(Bottom) Model 3000 -B detonation 
pickup with 7/8 " -18 thread adapter. 

face to be measured but not close 
enough to touch it. The amplitude of 
the voltage corresponding to the max- 
imum distance from the coil to the 
metal surface is noted on the oscillo- 
scope screen. The micrometer screw is 
backed out, pulling the coil back until 
the voltage corresponding to the near- 
est approach of the metal is reduced 
to the previously noted amplitude for 
maximum distance. The change in the 
micrometer setting is read and is equal 
to the displacement of the moving sur- 
faces. 

Fig. 4. Circuit diagram of the dynamic micrometer. 
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Fig. 5. Model 3850 angular sync. 

The reading is made directly on the 
micrometer sleeve and is entirely 
mechanical. No elaborate calibrating 
of electronic components is necessary. 
We have been able to consistently make 
repeated measurements with variations 
of not more than a tenth of a thou- 
sandth of an inch. The device is sensi- 
tive only to displacement, therefore, 

the speed of the moving metal does not 
affect it. Measurements may be made 
with the metal stationary or at moving 
speeds corresponding to well over 200,- 
000 r.p.m. The frequency response of 
the electronic components is not a fac- 
tor in its operation since all amplif y- 
ing is done at a single frequency. 
Furthermore, the electronic devices are 
only used to establish reference levels. 
The actual measuring is done on a con- 
ventional micrometer sleeve. 

Fig. 1 shows the Dynamic Micrometer 
sensing unit mounted on a micrometer 
screw. The 2" diameter sleeve is cali- 
brated in tenths of thousands of an inch. 

Dynamic Pressure Measurement 
Several different methods may be 

used for the dynamic measurement of 
pressure. These include the use of in- 
ductive and capacitive impedance sens- 
ing units, and capacitive reactance 
sensing units. After a great deal of 
study and development work, the capac- 
itive impedance system was selected. 
A circuit diagram of this system is 
shown in Fig. '7. 

A 100 kc. carrier voltage is used, 
generated by a 6V6 tube in conjunction 
with the tuned circuit L, - C.. Varia- 

tions in the capacity of the sensing ele- 
ment, connected to the terminals marked 
"INPUT ", modulate the 100 kc. carrier. 
This modulated carrier is rectified by 
the 6AL5 dual diode, and the intelli- 
gence impressed on the grid of a 6J5 
cathode follower. 

Since the amplifier works at only one 
frequency there is no possibility of error 
due to poor frequency response. With 
the exception of the oscillator, there 
are no tuned circuits. There is no crit- 
ical tuning or close frequency control 
necessary. The 100,000 cycle oscillator 
tuning circuit consists of a powdered 
iron core coil tuned by fixed mica con- 
densers. The oscillator frequency is set 
at the factory and no further adjust- 
ments are ever necessary. If the carrier 
frequency should drift a few thousand 
cycles one way or another it would not 
adversely affect the operation of the 
Pressuregraph. 

For use in time and angular position 
studies, an integrating means is incor- 
porated at the output of the Pressure - 
graph. This eliminates the 100 kc. car- 
rier and provides a single line trace on 
the oscillogram. The integration is held 
to the lowest possible minimum so the 

(Continued on page 30) 

Fig. 6. Complete schematic diagram of the Electro synchro marker. 
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A Wide -Ran c 

By 
LOUIS D. STEVENS, JR. 

Div. of Electrical Engineering 
University of California 

This circuit will generate a single microsecond pulse 
manually, or may be triggered at rates up to 400 he. 

CIRCUIT is described which 
1- will generate a single one micro- 

' second pulse manually, or may 
be triggered with sine waves to produce 
pulses at repetition rates up to 400 kc. 
Square waves of the applied sine wave 
frequency may also be obtained from 
the circuit. 

In testing electronic counters and 
other pulse circuits there often arises 
the need for a manually operated sin- 
gle -pulse generator. However, the sin- 
gle -pulse operation of such circuits is 
usually only desired in the very primi- 
tive stages of circuit development and 
a source of periodic pulses, variable in 
repetition rate over a considerable 
range is also needed. The circuit to be 
described satisfies both of the above re- 
quirements, giving a one microsecond 
pulse at any frequency from single - 
pulse to 400 kc. 

Before consideration of the complete 
circuit, it would be more instructive to 
consider first the basic operation of the 
circuit which is actually the heart of 
the pulse shaper. The circuit in ques- 
tion is the little publicized Schmitt trig- 
ger circuit' which is shown in Fig. 1. 
This circuit is characterized by two 
critical voltage levels at the grid of V, 
which will be designated as +e and 
-e. Suppose that the voltage at the grid 
of V, is less than -e. In this condition 
V, is cut off by the large cathode bias 
produced by the heavy conduction in V2. 

As the voltage on the grid of V, is raised 
from -e nothing occurs until the volt- 
age on this grid becomes greater than 
+e. As soon as this happens, V, ab- 
ruptly begins to conduct heavily and 
V_ is quickly cut off. Subsequent raising 
of the grid voltage of V, does not alter 
the present state of the circuit. If the 

1. Schmitt, O. H., "A Thermionic Trigger," 
Jours. Sci. Inst., Vol. 15, pp. 24 -26, Janu- 
ary, 1938. 
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R2 

R3 

Fig. 1. Basic Schmitt trigger cir- 
cuit. V, is the left half and V2 is 
the right half of the dual triode. 

grid voltage of V, is now lowered noth- 
ing occurs until it drops below -e 
which is a few volts less than +e. This 
difference in the critical voltage at the 
grid of V, is known as the circuit hys- 
teresis. However, when the voltage on, 

the grid of V, drops below -e the cir- 
cuit abruptly reverts to its former 
state with V, cut off and V2 conducting. 
The exchange of current between the 
tubes takes place with great rapidity 
and is independent, essentially, of the 
rate at which the critical voltages are 
crossed. As soon as one of the critical 
voltage levels is passed the circuit trig- 
gers on its own due to the closed regen- 
erative loop which is formed from the 
plate of V, through V2 as a cathode fol- 
lower, to the cathode of V,. This loop 
gain is much greater than unity when 
both tubes attempt to conduct at once. 

It should be noticed that the plate 
load of V2 does not enter into the switch- 
ing action of the circuit and may thus 
be made any type of load. 

The complete circuit of the pulse 
shaper is shown in Fig. 2. A description 
of the operation of this circuit as a 
single -pulse generator will make clear 
its operation when sine waves are ap- 
plied. The switch Si is a normally closed 
micro- switch and V,e is normally con- 
ducting due to the setting of the grid 
control potentiometer R2. When the 
switch Si is opened the grid of ViA rises 
due to the added resistance R, in the 
voltage divider from grid to ground. 
Condenser C, will begin to charge and 
at the instant the voltage on the grid of 
V,A passes + 73 volts the circuit triggers 
into its other state, where it remains 
as long as switch S, is opened. Before 
the switch was opened a large current 
was flowing through the inductance L,. 
When the switch was opened the cur- 
rent suddenly stopped. The removal of 
the steady current causes the induc- 
tance and its distributed capacity to be 
shocked into oscillation at their reso- 
nant frequency. However, when the 
first positive cycle of the oscillation has 
been completed the 1N34 crystal diode 
will damp out any further oscillations. 

A positive output pulse about 1 micro - 
(Continued on page 28) 

Fig. 2. Complete pulse shaper. Switch open voltages are in circles, switch closed 
voltages not enclosed. All voltages are with respect to ground. Subscripts 
A and B in text represent left and right portions respectively of V, and V2. 

E N G I N E E R I N G D E P T. 15 

www.americanradiohistory.com

www.americanradiohistory.com


PORTABlE GEIGER COUNTER 
Complete unit including 
cable drum and probe ready 
for use. Keiva Feldman holds 
the rubber coated probe. for Drill Holes 

By ARTHUR ROBERTS 
Capital Press Service, Ottawa 

ment pressed for the development of 
an instrument for detecting radioactive 
ores down a diamond drill- hole. Thou- 
sands of dollars were being spent on 
drilling operations from which valua- 
ble information was gathered from the 
drill cores. But frequently the drill 
cores crumbled when they encoun- 
tered soft strata of rock resulting in 
the loss of information. Out of this 
problem came the development of the 
instrument described. The National Re- 
search Council tossed the problem into 
the laps of two of their physicists, 
Keiva Feldman and Mr. G. M. Wright 
early in 1945. 

It was obvious from the start that a 
Geiger -Muller tube would have to be 
used but it was generally accepted that 
such a tube would not operate prop- 
erly without a preamplifier at the end 
of a 10 foot cable let alone one a thou- 
sand feet long. The first prototype was 
designed with a preamplifier built into 
the probe but it frequently gave trou- 
ble and was difficult to repair in the 
field. 

As a result the present model was 
built, in which the preamplifier was 
eliminated. The counter itself was de- 
signed for detecting gamma -rays in a 
diamond drill hole of a diameter not 
less than 114" to depths of 1000 feet. 
It consists of a battery operated elec- 
tronic circuit with a G -M tube at the 
end of a cable and indicates the count- 
ing rate on a rate meter and a loud- 
speaker. 

The chassis housing the electronic 
circuits is fastened to the side of the 
reel carrying the cable and rotates with 
it. The reel is mounted on a portable 
framework designed to be carried by 
two men. 

Briefly, the circuit works as follows: 
Each "count" from the G -M tube, at- 
tenuated by the cable, is amplified and 
actuates a trigger circuit. The square 
pulse thus generated is modulated by a 
neon. oscillator. This modulated pulse, 
amplified by the power amplifier, gives 
a note in the loudspeaker and a reading 
on the rate meter. 

The G -M tube is of the single- ended, 
self -quenching type, requiring an oper- 
ating voltage of about 1000 volts. When 
sufficient amplification is provided at 
the upper end of the cable, it is found 

Novel high voltage supply and probe design permits 
radioactivity measurements at depths to 1000 feet. 

-OW can you tell what's down a 
- hole without seem' a drill core ?" 

- The hard -bitten old prospector 
spat and looked at the mining engi- 
neer and driller squatting beside him 
on the rock for confirmation of his 
skepticism. 

A . young Canadian scientist thrust 
the end of a cable into the newly 
drilled test hole and switched on the 
portable equipment he was testing. 

The cable slid quickly through his 
fingers as it unwound from a drum and 
disappeared into the 1000 foot hole. 
Suddenly a small loudspeaker on the 
equipment started beeping a high musi- 
cal note and the three old timers 
looked at each other incredulously. 

"That," said the young scientist, "is 
uranium about 250 feet down." 

Last year at the Eldorado Mines in 
the Northwest Territories, Keiva Feld- 
man, physicist at the National Research 
Council, Ottawa, tested this equipment 
which took him almost three years to 
perfect and added one more instrument 
to the rapidly growing list of tools used 

16 

for probing the earth's crust for min- 
erals. 

The equipment is basically a Geiger 
counter, an instrument which has long 
been used for radiation detection. To 
date, however, such counters when 
used in mining and prospecting opera- 
tions have been limited to surface use 
or down the mine shaft itself. 

During the war when the urgency 
of finding new sources of uranium ores 
became acute, the Canadian govern- 

Fig. 1. Typical preamplifier circuit 
used with G -M tube in initial tests. 

22meg. 
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satisfactory to omit the preamplifier 
in the probe. This not only avoids possi- 
ble trouble with the probe in the field 
but also simplifies its construction and 
enables it to be permanently sealed. It 
also eliminates practically all drain on 
the high voltage circuit, and makes pos- 
sible the use of a cable having only two 
conductors of negligible current carry- 
ing capacity. 

High Voltage Circuit 
To build up a high voltage with a 

low current drain, a multivibrator is 
used with an inductive load in the plate 
of one tube and a rectifier through 
which the pulses induced in the induc- 
tance charge a condenser. Negative 
high voltage is used so the filaments 
can be near earth potential. Thus a 
single "A" battery can be used and the 
diode in one multivibrator tube can 
be used as the rectifier. In this way 
the charge produced in the condenser 
approaches the peak value of the pulses 
induced in the inductance. 

The multivibrator has one voltage 
amplifier and one power amplifier type 
of tube with the inductance in the plate 
of the latter. A power amplifier is used 
to permit the use of low "B" battery 
voltages and the power requirements 
are reduced by using the screen grid 
rather than the plate for multivibrator 
action. Its frequency is about 40 oscil- 
lations per second. 

The values of capacities and resist- 
ances to give the desired high voltage 
range depend chiefly on the type of 
inductance, on the particular tubes 
used, and on the "B" battery voltage. 
The inductance tried in this case was a 
150 henry filter choke although in gen- 
eral audio plate reactor inductances are 
more efficient than filter chokes. 

It was found that the grid and plate 
resistor values were not critical al- 

Fig. 2. Complete 

A view of the electronic unit removed from the cable drum. 

though it is advisable to choose a com- 
bination which is least sensitive to the 
tube characteristics and which keeps 
"B" battery current to a minimum. 

The variable resistance in the screen 
grid of V (Fig. 1) is provided to ad- 
just the high voltage to give a normal 
range from 800 to 1300 volts. Since the 
G -M tubes used have an operating 
range of 200 volts it is not difficult to 
adjust the high voltage to a suitable 
operating value. 

An interesting aspect of this multi - 
vibrator circuit is that the high voltage 
decreases as the "B" voltage decreases 
but increases as the "A" voltage de- 
creases. By choosing "A" and "B" 
batteries of appropriate capacities 
these effects may be made to compen- 
ate for each other. 

Since considerable amplification of 
the G -M tube "counts" is necessary 
and because the capacitance of the ca- 
ble feeds the ripple from the high volt- 
age supply directly to the amplifier, it 
is necessary to add the two -stage filter. 
Care should be taken in wiring, to 
avoid placing input leads where they 

might pick up ripple from the high 
voltage circuit. 

Amplifier and Trigger Circuit 
The two -stage voltage amplifier (V3 

and V3) has a gain of about 2500, and 
the grid resistor in the first stage 
serves as a load resistor for the G -M 
tube. With cables having an inter -con- 
ductor capacitance of up to .02 pfd. this 
resistance (15,000 ohms) gives pulses 
up to one -third of a millisecond long., 

The trigger circuit (V5 and V6) is 
conventional except that the biased tube 
is a pentagrid converter V6. Grid No. 3 

of this tube is used as the input grid 
for the neon audio frequency oscillator 
V,. During the conducting periods of 
V0, that is, when a pulse trips the trig- 
ger circuit, the plate current of this 
tube is modulated at the audio fre- 
quency (about 1000 c.p.s.) . Two sets of 
coupling constants in the trigger cir- 
cuit, selected by the OFF -HI -LO switch, 
give conducting periods of either .25 or 
.001 seconds. 

(Continued on page 21) 

circuit diagram of the portable Geiger -Mueller counter for diamond drill holes. 
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CONDUCTIVITY 

MEASUREMENTS 

r \HERE are many fields of appli- 
cation for electronic devices in 
industry that have been explored 

but are far from fully exploited. Among 
these is the measurement of conductiv- 
ity in solutions. Many chemical changes 
may be so directly related to electrical 
conductivity as to make this the perfect 
method for analysis, observation, and in 
many instances automatic continuous 
control of the characteristics of the so- 
lution. Typical of these applications is 
the control of detergents for large scale 
cleansing problems. In dairies this is a 
problem of no small importance. In all 
commercial dishwashing in restaurants, 
bars, hotels and hospitals it is impera- 
tive that the concentration of the de- 
tergent be controlled. This is important 
not only to make the use of the ma- 
terials as economical as possible, but 
also to insure that the minimum con- 
centration for satisfactory results is 
maintained. In many localities there 
are ordinances and laws requiring that 
concentrations be maintained within 
relatively close limits. Obviously, it is 
impractical to make a chemical analysis 
of the dish water as often as is neces- 
sary for optimum operation. It is also 
impractical to train dishwashing per- 
sonnel to have the necessary knowledge 
and judgment to effectually control 
these conditions manually. The elec- 
tronic control based on a continual 
measurement of conductivity is often 
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By JOHN D. GOODELL 
and CURTIS W. FRITZE 

The Minnesota Electronics Corp. 

The conductiritg of a solution. with 

suitable electronic controls. is used to 

lenp the strength of the solution constant. 

This small assembly line 
turns out approximately 
twenty complete units daily. 

the ideal solution. Manufacturing chem- 
ists, cosmetic plants, food canning in- 
dustries and many others have neeç 
for controlling the characteristics of 
solutions during processing, and in 
many instances automatic monitoring 
is essential both for successful products 
and efficient operation. 

It is possible to measure the concen- 
tration of a specific ion in a solution by 
careful selection of the materials used 
for the electrodes and by bridge circuits 
designed for, this limited laboratory 
type of work. In most applications it is 
necessary only to measure the total ion 
concentration of the solution. The con- 
ductivity of solutions (electrolytic con- 
duction) is characterized by the actual 
physical transport of matter in the 
form of ions (charged atoms or groups 
of charged atoms) as opposed to con- 

Fig. 1. The distribution of po- 
tential in a conductivity cell. 

ELECTRODE SPACING 

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

duction in metals via electron flow. This 
introduces typically chemical processes 
into the problem. For example, sodium 
chloride consists of positive sodium ions 
and negative chloride ions oriented al- 
ternately at the corners of cubes. When 
the crystals are dissolved in water the 
ions are separated in accordance with 
the chemical equation 

NaCI Na + +CI- 
Thus a molecule of sodium chloride 
splits into' a positively charged ion of 
sodium with one less electron than nor- 
mal and a negatively charged ion of 
chlorine with one extra electron added. 
Many other chemicals dissociate in a 

like manner, and even water will sep- 
arate very slightly into hydrogen and 
hydroxyl ions so that even when it is 
chemically pure it is not a perfect in- 
sulator but will permit some conduction. 
Thus, conductivity may be shown to be 
directly related to the chemistry of 
many solutions and may be used as an 
accurate method of measurement and 
control. 

There are many reasons why this 
type of conductivity may not be meas- 
ured as a reciprocal of resistance with 
the conventional methods used for meas- 
urements of electron conduction in met- 
als. Direct current cannot be used in 
most instances because of the transport 
of matter and because of the continu- 
ally changing surface conditions on the 
electrodes. When two electrodes are 
initially placed in a solution and direct 
current is passed between them, the 
system is rapidly transformed from a 
simple conductivity cell consisting of 
three elements (the two electrodes and 
the solution) into a much more complex 
one. Furthermore, it will not be stable 
but will continually change in basic 
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character. As an example, when two 
electrodes are immersed in a dilute so- 
lution of sulphuric acid, direct current 
passing through the system polarizes 
the structures, i.e., a layer of hydrogen 
forms on one electrode and a layer of 
oxygen forms on the other. The cell 
now has five elements and a net e.m.f. 
appears that represents the energy re- 
quired to decompose water into hydro- 
gen and oxygen. This reaction, of 
course, results in the formation of an 
electrolytic capacitor. A very small cur- 
rent flows and the cell becomes a large 
electrolytic capacitor. 

An important factor in considering 
the design of conductivity cells is the 
potential distribution between the elec- 
trodes. In the area immediately adja- 
cent to the electrodes there will be a 
relatively large potential change, while 
in the large space between them the 
potential distribution will be almost ex- 
actly proportional to the distance. A 
typical potential distribution curve for 
electrolytic structures is shown in Fig. 
1. Perhaps of greatest importance is 
the fact that the relatively large 
change in potential that occurs in the 
area immediately adjacent to each elec- 
trode will be intimately related to the 
material used for the electrodes. Hence, 
where greatly dissimilar materials are 
used for the two electrodes there will be 
a net e.m.f. between them at all times, 
even when they are disconnected from 
any exterior energy source. They form, 
effectively, a simple voltaic cell. This re- 
sults from the transformation of chem- 
ical energy into electrical energy and 
introduces considerable complexity into 
the detailed theoretical considerations. 

Conductivity in solutions, as in met- 
als, changes with temperature. How- 
ever, while the change in resistance in 
metals is directly proportional to tem- 
perature, it is inversely proportional 
to temperature in most solutions. 
In dishwashing applications and most 
chemical manufacturing processes the 
temperature of the solutions may vary 
enormously over the period during 
which conductivity is to be controlled. 
This factor must be considered in the 
design of any device requiring close tol- 
erances and is often a factor that intro- 
duces serious errors when its impor- 
tance is not fully recognized. 

The most desirable metals for the 
electrodes in average applications are 
relatively inert metals, such as nickel 
and platinum, in order to minimize cor- 
rosion and similar difficulties. The phys- 
ical design of the sensing probe must be 
such as to eliminate any possibility of 
crystals forming between the electrodes, 
and should also include a large enough 
sample of the material between the 
electrodes to eliminate the extent to 
which the abrupt changes at the elec- 
trode surfaces enter into the measure- 
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Fig. 2. Complete circuit diagram of the conductivity bridge. 

ment percentage -wise. In general, the 
area of the electrodes will determine 
the cross section of the solution that en- 
ters into the measurement, thus con- 
trolling the average current flow. If one 
electrode is appreciably smaller than 
the other, the smaller one will be the 
controlling element and the larger one 
will be eliminated as an important vari- 
able so far as dirt and corrosion are 
concerned. 

One typical approach to the design 
of a suitable sensing probe is shown in 
Fig. 3. The small electrode is a plati- 
num of nickel rod and the larger elec- 
trode is in the form of a tube of a simi- 
lar metal pressed over the rod and 
insulated from it. Hard plastic tubing 
or other suitable materials may be used 
as an insulator. It is important, obvi- 
ously, that the manufacti ng process 
for the cell be such as to i ire a mois- 
ture -proof construction. ' a tempera- 
ture compensating device i y be housed 
somewhere within the tub 1' in a sep- 
arate enclosure. Under .,me circum- 
stances, where the temper iture change 
may be anticipated in a p )rtion of the 
tank remote from the cell location, it is 
worthwhile to place the temperature 
sensing element in a separate housing. 
Where the electrical connectors to the 
cell elements must be immersed in the 
solution it is important to consider the 
characteristics of the insulating ma- 

MOISTURE SEAL MOISTURE 
PLASTIC TUBING SEAL 

,,,,,,,,,,,,,, 

LEADS 

1 

NICKEL ROD NICKEL TUBE 
SPECIAL INSULATING MATERIAL WITH SUITABLE 
TEMPERATURE AND CHEMICAL STABILITY. 

Fig. 3. Probe construction. 

terial covering the wires in connection 
with high temperatures and the chemi- 
cals in the solution. Special rubber and 
synthetic compounds are often neces- 
sary in these applications. 

There are many possible circuits for 
making these measurements but the 
practical method for the solution of 
most problems uses alternating current 
bridge circuits, such as those shown in 
Figs. 2 and 4. In Fig. 2 the secondary 
of the supply voltage transformer is 
tapped to provide two arms of the 
bridge. The conductivity cell is in one 
of the other arms, and the temperature 
compensating thermistor with a suit- 
able resistor completes the circuit. The 
potentiometer connected across two taps 
on the secondary of the power trans- 
former is for purposes of balancing the 
bridge for zero output in accordance 
with the conditions it is desirable to 
maintain in the solution, or to provide a 
zero setting on the meter if the device 
is used simply for observations. The 
primary of a high ratio step -up trans- 

Production testing of the conductivity bridge circuits. 
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Fig. 4. Plate current of detecting tube. 

Fig. 5. Phase -sensitive conductivity 
bridge. C, is determined by the 
probe and solution characteristics. 
It may range from .001 to 10 mfd. 

former applies any unbalanced voltage 
in the output of the bridge to the grid 
circuit of the control tube. As shown 
in Fig. 2, the plate circuit of the con- 
trol tube is connected to operate various 
relays in accordance with the signal 
from the bridge. The sensitivity of this 
tube may be controlled to some degree 
by adjusting the potentiometer in the 
cathode circuit, which sets the static 
current flow with zero signal from the 
bridge. 

It is essential that the circuit be so 

designed that it is phase sensitive as 
well as voltage sensitive. If there were 
no phase sensitivity the circuit would 

respond equally to changes in the con- 
ductivity on either side of the center. 
This would mean that if the relays were 
set to feed additional concentrate into 
the solution when a signal appears from 
the bridge, it would feed the concen- 
trate as readily when the solution be- 
came too strong as when it became too 
weak. Phase sensitivity is obtained by 
applying the alternating supply to the 
plate circuit of the control tube as well 
as to the bridge. 

The design procedure is az follows: 
With the conductivity cell immersed in 
a solution of the correct concentration, 
the value of R, plus R. must be adjusted 
in order to unbalance the bridge and 
cause the tube to conduct in accordance 
with the normal operating point as in- 
dicated in Fig. 4. Note that the phase 
of the plate supply voltage is connected 
so that it will be in phase with a signal 
caused by unbalance of the bridge in 
one direction and out of phase with the 
bridge output when it is unbalanced in 
the other direction. If this condition 
could be strictly maintained, the plate 
current of the tube would increase only 
when the bridge unbalanced as a result 
of a decrease in concentration of the 
solution. It is not practical to produce 
a device economically in which these 
phase relationships will be perfect. Thus 
it will be seen from Fig. 4 that if the 
bridge is operated exactly on the bal- 
ance point there will be an increase in 
plate current regardless of the direc- 
tion of unbalance. 

The temperature compensating arm 
of the bridge is adjusted in the initial 
design so as to effectively bias the 
bridge circuit in the direction that rep- 
resents a decrease of concentration in 
the solution. The tube then operates on 
a linear characteristic with respect to 
the signal from the bridge. The tem- 
perature compensating element itself is 
selected by inserting a rheostat in an 

Final assembly of the conductivity cells. 
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experimental circuit. The temperature 
of the solution is then changed over the 
required range and the values plotted 
for the necessary settings of the rheo- 
stat in order to maintain constant cur- 
rent through the tube. This graph will 
show the characteristics required from 
the thermistor. A suitable fixed resist- 
ance may then be used to complete the 
arm. 

If this device is to be used simply for 
visual observation, a properly cali- 
brated meter in the plate circuit is all 
that is needed. However, where the de- 
vice is required to control the concen- 
tration of the solution, an adequate set 
of relays for performing these func- 
tions must be included. In the circuit 
shown in Fig. 2, relay No. 1 is used to 
actuate a solenoid valve that permits a 
suitable dispenser to pour concentrate 
into the solution, and relay No. 2 con- 
trols a signaling device to indicate an 
inadequate flow of concentrate to main- 
tain proper operating conditions. This 
system will warn an operator when the 
dispensing device is empty. Resistors R, 
and R5 are used to compensate for the 
pull -in and drop -out current differential 
characteristic of the relays. The signal- 
ing relay may, of course, be used to op- 
erate an audio or visual indication of 
the need for attention. 

In the circuit shown in Fig. 5 a thy- 
ratron is used in such a manner that 
the current conducted is a function of 
the resistance of the conductivity cell. 
Considering the extreme conditions 
where the conductivity cell is a very 
high resistance, the phase of the volt- 
age on the grid of the tube will be 
shifted 90 degrees with respect to the 
plate voltage. At the other extreme, 
where the conductivity cell is a short 
circuit, the grid and plate voltages will 
be in phase. The former condition will 
inhibit the flow of current, and maxi- 
mum current will flow when the volt- 
ages are in phase. Actually, the varia- 
tion in current flow will appear only be- 
tween certain limited values of resist- 
ance for the conductivity cell. Over the 
range of operation in which there is a 
change in current for changes in re- 
sistance, the circuit has the advantage 
of great linearity. It is, however, im- 
portant to regulate the line voltage and 
maintain it within close limits. Such 
regulation obviously is desirable in any 
device of this nature, but it is less im- 
portant with the circuit shown in Fig. 2 

than with the circuit shown in Fig. 4. 

Where equipment of this kind is used 
for automatic control it is essential that 
the conditions of operation be studied 
in order to determine the necessity for 
protection against high temperatures, 
vibration and humidity. In the design 
of an individual unit it is often easier 
to over -compensate with safety factors 

(Continued on page 31) 
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Portable Counter 
(Continued from page 17) 

The resistance and capacitance in the coupling between 
the trigger circuit and the power amplifier V8 are chosen 
to differentiate the negative pulses from the biased tube. 
The audio frequency modulation on each pulse that arrives 
at the grid of the power tube has therefore a positive as 
well as a negative portion. The tube can then be biased to 
cutoff, making it convenient to operate the rate meter in 
the screen circuit and the speaker in the plate circuit of 
this tube. 

With the range switch in the normal LO position, each 
"count" from the G -M tube gives a shrill note about .25 
seconds long in the speaker. The pitch of this note is such 
that it is not easily confused with other sounds in the area. 
The importance of this is realized when it is noted that 
during most of the time only the very low subsurface back- 
ground activity is recorded. Under such conditions, the low- 
ering of the probe is stopped to take rate meter readings at 
5 and 10 foot intervals, but narrow occurrences between 
these points must not be missed. 

The rate meter measures the averaged screen current in 
the power amplifier and has a time constant of about five 
seconds. A pushbutton switch S3 is included to discharge the 
rate meter capacity quickly when desired. In the LO position 
the rate meter gives a full scale reading for about 200 counts 
per minute. In the HI position it has a full scale deflection 
of about 2000 counts per minute. At this rate the modulated 
pulses from the trigger circuit are then too short for the 
audio tone in the speaker to be recognized. However, the 
higher count rate partially compensates for this and a use- 
ful audible tone can be heard. 

The rate meter is linear in each range. A decrease of 5 

volts in the "B" voltage, results in a decrease in sensitivity 
of about 15 %. 

Switching, Metering and Batteries 
Two 1.5 volt "A" batteries such as Eveready No. 742 

are adequate for continuous operation for several hours at 
a time. Two separate "B" supplies made up of 67.5 volt 
batteries like the Eveready No. 467 are used to eliminate 
coupling between the input amplifier and the neon oscillator 
circuit. 

The switch S_ makes it possible to use the 0 -1 ma. meter, 
which is normally in the rate meter circuit, for checking the 
"A" and "B" batteries. It was found useful to include an 
electrostatic voltmeter to provide a constant high voltage 
reading. The similarity of the results encountered between 
the low counting rates in some areas and the results in more 
active regions when the operating voltage is too low is other- 
wise a constant source of concern. It also simplifies the 
problems of diagnosing trouble with the probe hundreds of 
feet down a hole or the setting of the high voltage operating 
point where the temperature in a hole is widely different 
from that on the surface. 
Probes 

One of the main difficulties in making a probe for this 
purpose is to make it waterproof under a 1000 ft. head of 
water where the pressure approaches 500 lbs. per square 
inch. In the case of the glass -walled G -M tubes, the tube 
is placed in a brass cylinder of 11 /s" external diameter. 
Tubes with gland type seals were found unsatisfactory since 
under the necessary pressure the cable was deformed by the 
compressive gland. Probes filled with ceresin wax or oil were 
satisfactory but are difficult to assemble in the field when 
a tube must be replaced. 

All -metal, single -ended G -M tubes coated with rubber 
promise to give better results. In making these probes a 
short length of cable is connected to the G -M tube. Rubber 
is then coated over the entire tube, connector and part of 
the cable to a diameter of one inch. 

(Continued on page 28) 
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i TO MANUFACTURE 

GENUINE 
SHAKEPROOF 

THREAD- CUTTING SCREWS 

TYPE 1 

Standard 
Thread for all 

kinds of 
metals 

TYPE 23 
Standard 

Thread for soft 
metals and 
die castings 

TYPE 25 
Coarse Thread 

for plastics 

WRITE FOR 

TEST SAMPLES 

. . manufacturers of: 

* STAINLESS STEEL standard screws. 
* Sheet Metal Screws . . . steel and Stainless 

Steel. 
* Steel, Brass, Aluminum and STAINLESS STEEL 

Standard Machine and Cap Screws. 
* Sems and Sems- Phillips Head Screws. 
* Special Screws and Cold Upset Functional 

Parts. 

CAMCAR PRODUCTS CO. 
610 18TH AVENUE, ROCKFORD, ILLINOIS 

Representatives in Principal Cities 
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GAMMA DETECTOR TUBE 
An improved type of gamma ray de- 

tection tube which is only six inches 
long and two inches in diameter has 

been announced by the Electronics 
Division, Sylvania Electric Products 
Inc., 500 Fifth Avenue, New York 18, 
N. Y. 

The GG306 gamma ray detector tube 
was developed in cooperation with lead- 
ing medical authorities and is said to 
be five to six times more sensitive than 
standard tubes now used for tracing 
medicinal isotopes, analytical chemistry, 
search for radioactive ores, thickness 
gages, and geophysical studies. 

The instrument operates at 960 volts, 
has an average Geiger threshold of 900 
volts, provides 810 counts per minute 
from 5 micrograms of radium filtered 
through Vs" of lead 12 inches from end, 
has a maximum recovery time of 800 
microseconds, and a maximum dead 
time of 100 microseconds. 

MAGNETIC CORES 
A new ferro- magnetic material, 

Ferramics, which is said to offer many 
important advantages for core appli- 

cations has been developed and produced 
by General Ceramics & Steatite Corp. 
of Keasbey, New Jersey. 

Ferramics are suitable for all core 
applications and can be mass produced 
in most shapes and sizes to close toler- 
ances. Shown are a group of five 
Ferramics parts illustrating ready 
adaptability to shape and size. 

Readers are invited to request the 
new General Ceramics Bulletin No. 1 
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on Ferramics or submit specifications 
for recommendations. 

RCA PRODUCTS 
The tube Department, Radio Corpora- 

tion of America, Harrison, N. J. -re- 
cently announced three new products 
now available, including a 3" oscillo- 
graph tube, a video- circuit trap, and a 
horizontal- oscillator and sync -stabilizer 
coil. 

The 3KP11 oscillograph tube is 
intended particularly for photographic 
recording of electrical phenomena. The 
blue radiation of its fluorescent screen 
is highly actinic and has sufficiently 
short persistence for moving -film 
recording without blurring, except 
where the film moves at high speed. 

The video -circuit trap 203L5 is for 
use in the plate circuit of the 1st video 

amplifier of television receivers to 
attenuate the 4.5 megacycle intercarrier 
beat frequency. The design utilizes a 
fixed, ceramic capacitor shunting a 
low -Q inductance tuned by an adjust- 
able iron core. 

For use in television receivers employ- 
ing the medium -mu twin triode 6SN7- 
GT is the horizontal -oscillator and sync - 
stabilizer coil 203R2, shown. The unit is 
said to greatly improve the stability of 
the horizontal oscillator. 

MODIFIED VOICEWRITER 

Thomas A. Edison, Inc., West Orange, 
N. J. has announced a modification of 
their Disc Edison Voicewriter for com- 
bined use in dictation and telephone 
recording. 

The model 88000 is similar in most 

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

respects to the regular Voicewriter, but 
contains a built -in selector switch for 
choice of either telephone or micro- 
phone recording. A signal light indi- 
cates the service selected. 

The instrument comes equipped with 
an extension cord and special plug for 
connection to the telephone company's 
recorder connector. No other wiring or 
installation work is required. 

Further information may be obtained 
by writing the Ediphone Division. 

MOBILE MICROPHONE 

Designed for use in police cars, taxis, 
locomotives and other mobile vehicles 
is the Mobile Mike developed by 

Roanwell Corp., 662 Pacific St., Brook- 
lyn, N. Y. which incorporates a choice 
of transmitter elements providing con- 
sistently superior modulation perform- 
ance in the working range of 1000 -3000 
cycles. 

Designed to match 50 -200 ohm cir- 
cuits and to operate at 5 -100 ma., 
according to circuit, this unit is pro- 
duced in two models. Model 9900 has 
output level of 32 db below 1 volt for 
10 bars. Model 9901 has output level of 
25 db below 1 volt for 10 bars. 

A special bulletin giving full details 
of the Mobile Mike may be obtained 
from the company. 

PHASE METER 

Clarke Instrument Corporation, 910 
King St., Silver Spring, Maryland, re- 
cently announced its Model 108 -C Phase 
Meter for accurately measuring the 
phase relations existing in directional 
antenna systems. 

Provision is also made for remote 
monitoring of the amplitudes of the 

currents in the several elements of the 
array. Phase indication is clearly dis- 
played on a meter marked in two- degree 
intervals. 

Although normally supplied for oper- 
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ation in the standard broadcast band, 
Model 108 -C is adaptable to other fre- 
quency ranges on special order. 

CATHODE RAY TUBE 

A multiple- intensifier -type cathode 
ray tube featuring a highly sensitive 
vertical -deflection system and known as 

Type 5XP is an- 
nounced by Allen 
B. Du Mont Lab - 
oratories, Inc., 
1000 Main Ave., 
Clifton, N. J. 

Potentials as 
low as 24 to 36 
volts peak -to -peak 
are sufficient for 
one inch of verti- 
cal deflection on 
the screen. Be- 
cause of this new 
deflection -plate 
design, the 
greater sensitiv- 
ity of the tube 
is achieved with 
a plate -to -plate 
capacitance of 
only 1.7 gµfd. 

At present the Type 5XP is available 
with a choice of phosphors including 
P1, P2, P4, P5, P7, P11 screens. 

REGULATED POWER SUPPLY 

Kepco Laboratories, Inc., 149 -14 41st 
Ave., Flushing, N. Y., is offering imme- 
diate delivery on the new Model 245 
power supply, regulated to within 1/2'7( 
for both load and input variations. 

Specifications for the Model 245 for 
d.c. output are 200 to 450 volts at cur- 
t 

STANDARDIZED TQÚSr. 

METAL EQUIPMENT 
ADAPTABLE FOR EVERY REQUIREMENT 
Par -Metal Equipment offers many features, including func- 
tional streamlined design, rugged construction, beautiful 
finish .. . plus ADAPTABILITY. Eliminate need for special 
made -to -order units on many lobs. 

Engineers and manufacturers will 
effect economies with Par -Metal 
Products, which are available for 
every type of job from a small 
receiver to a deluxe broadcast 
transmitter. 

Professional techniques and years 
of specialization are reflected in 
the high quality of Par -Metal. . . 

CABINETS CHA SIS- 

PANELS RACKS 

I s ,n * i'1 

rents from 0 to 200 milliamperes, regu- 
lated; a.c. output is 6.3 volts at 6 am- 
peres, unregulated. 

The unit measures 8" high, 8" deep, 
16" wide and weighs twenty pounds. A 
ground terminal connected to the chas- 
sis is mounted at the back. 

DU MONT SPECIAL PRODUCTS 

The Special Products Section of the 
Instrument Division of Allen D. Du 
Mont Laboratories, 1000 Main Avenue, 
Clifton, New Jersey will modify exist- 
ing equipment or design wholly new 
equipment when available instruments 
cannot meet requirements of a highly 
specialized application. 

(Continued on page 26) 

Inside Perimeters from .592" to 19" 
With specialized experience and automatic 
equipment, PARAMOUNT produces a 
wide range of spiral wound paper tubes 
to meet every need ... from %' to 30' long, 

4 from .592' to 19' inside perimeter, includ- 
ing many odd sizes of square and rectan- 

$END f OR ARBOR LIST gular tubes. Used by leading manufacturers. 

Of OVER 1000 SIZES Hi- Dielectric, Hi- Strength. Kraft, Fish 
Paper, Red Rope, or any combination, fp wound on automatic machines. Tolerances 

0 / plus or minus .002'. Made to your specifi- 
cations or engineered for YOU. 

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

Manufacturers of Paper Tubing for the Electrical Industry 
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SPECIAL ELEMENTS TO 
CORRECT TV DISTORTION 

In a paper recently presented at a 
meeting of the American Physical 
Society held at the Massachusetts Insti- 
tute of Technology, a new approach to 
the problem of correcting the distortion 
present in the larger sizes of television 
viewing tubes was described. 

The new approach to the problem 
was presented by Dr. R. G. E. Rutter, 
Shirley W. Harrison and L. H. McKee 
of the Physics Laboratories of Sylva- 
nia Electric Products Inc., Bayside, 
New York. 

In their paper, presented by Dr. 
Hutter, they described how the intro- 
duction of special elements into the 
electron gun of television tubes permits 
good image quality from tubes much 
shorter than those now required for 
large direct -view images. The basic 
principle involved is the controlled pre - 
distortion of the electron beam so that 
the size and shape of the "spot" that 
traces the television image is the same 
on all parts of the picture screen. 

VIRGIL H. DISNEY NAMED 
ARMOUR RESEARCH SUPERVISOR 

The growth of electronics activities 
at Armour Research Foundation of 
Illinois Institute of Technology has 
necessitated a second electronics section 
and Dr. E. H. Schulz, chairman of the 
electrical engineering department, has 
announced that Virgil H. Disney will 
head that section. 

James L. Murphy, supervisor of elec- 
tronics activities at the Foundation 
since 1947, will continue as supervisor 
of one of the groups. 

Mr. Disney was formerly an assistant 
section head in research at the airplane 
division of the Curtiss- Wright Corpora- 
tion, Dayton, Ohio and was a project 
engineer for the Sperry Gyroscope 
Company, Great Neck, Long Island, 
N. Y. 

DEVICE RECORDS ACCELERATION 
OF AIRPLANE 

A. S. Iberall of the National Bureau 
of Standards has developed for the 
U. S. Air Force a novel type of accel- 
erometer which gives both an instan- 
taneous indication and record of the 
acceleration of an airplane in flight. 
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Immediate application of the new 
accelerometer is in the training of avia- 
tors for combat flying, where sharp 
turns must be made at high speeds. 
The device is compact, which permits 
mounting on an instrument panel, and 
spark recording is used to obtain a 
readily available record on a paper 
chart. 

FIRE CONTROL SYSTEMS 

An effective fire control system has 
three major components: (1) a sight- 
ing system for locating the direction of 
a target and for determining how far 
away it is, (2) a computing mechanism 

for calculating where to point the guns 
so that the bullets will hit the target, 
and (3) a movable turret that mounts 
the guns and supplies them with ammu- 
nition. Such systems are now being 
manufactured by the Glenn L. Martin 
Co. Baltimore 3, Md. 

The photograph shows a complete 
bench test setup for testing advanced 
fire control systems. When bench tests 
are completed and indicated adjust- 
ments made, the systems are given 
further tests in the field before being 
incorporated into a complete turret 
unit. 

POSSIBLE USE OF GERMANIUM CRYSTALS 

At a conference on Electron Tubes 
and Solid State Devices, sponsored by 
the IRE, at Princeton University re- 
cently, Rowland W. Haegele of the 
Physics Laboratories of Sylvania Elec- 
tric Products Inc. revealed an expansion 
of the possibility of using germanium 
crystals in radio and television appli- 
cations heretofore served almost exclu- 
sively by vacuum tubes. Mr. Haegele 
described the construction and experi- 
mental performance of germanium 
crystal tetrodes in mixer applications 

where he stated that the crystal tetrode 
offers certain advantages over ger- 
manium crystal diodes and triodes. 

According to Mr. Haegele, the fact 
that the crystal tetrode has a conversion 
transconductance equal to , that of 
ordinary vacuum tube mixers, but 
requires less power, is physically very 
small, and operates with input signals 
at least up to 200 megacycles, indicates 
interesting possibilities for commercial 
application. 

EXAMINATION FOR ELECTRONIC 
SCIENTIST 

Applications are now being accepted 
by the Board of U. S. Civil Service 
Examiners for the Potomac River Naval 
Command in Washington, D. C., for 
positions of electronic scientist in vari- 
ous Federal agencies in Washington, 
D.C., and in the states of Maryland, 
North Carolina, Virginia, and West 
Virginia. 

To qualify, applicants must have 
completed a 4 -year college course with 
major study in a field of physical 
science, mathematics, or engineering, 
or have had 4 years of scientific or tech- 
nical experience in one of these fields. 

Complete details on the requirements 
can be found in Announcement No. 
4 -34 -4 (49) obtainable at any post 
office. Applications will be accepted 
until further notice and must be filed 
with the Executive Secretary, Board of 
U.S. Civil Service Examiners for Scien- 
tific and Technical Personnel of the 
Potomac River Naval Command, Build- 
ing 37, Naval Research Laboratory, 
Washington 25, D. C. 

AIEE ELECTS OFFICERS 

At the annual meeting of the Ameri- 
can Institute of Electrical Engineers 
held in Swampscott, Mass., James F. 
Fairman, Vice- President of the Con- 
solidated Edison Company of New York, 
Inc., was elected President. 

Other officers elected were : Vice- 
Presidents, C. G. Veinott, Lima, Ohio; 
W. J. Seeley, Durham, N. C.; W. C. 

DuVall, Boulder, Colo.; Ralph A. Hop- 
kins, Los Angeles, Calif.; A. H. 
Frampton, St. Catherines, Ont., Canada, 
-Directors E. W. Davis, Cambridge, 
Mass.; N. B. Hinson, Los Angeles, 
Calif.; H. J. Scholz, Birmingham, Ala. 
-Treasurer, W. I. Slichter, New 
York, N. Y. 

"ELECTRONIC BRAIN" DEVELOPED 

A machine which stores vast amounts 
of scientific information in its system, 
automatically "pores" over it, selects 
what is sought after by its operator and 
then hands him copies of what he wants, 
has been developed jointly by the U.S. 

(Continued on page 29) 
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"PHOTOELECTRICITY AND ITS 
APPLICATION," by V. K. Zworykin 
and E. G. Ramberg. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. 494 pages $7.50. 

The latest volume to replace the sec- 
ond edition of Zworykin- Wilson's "Pho- 
tocells and Their Application" is this 
unified study of the whole field of 
photoelectricity. It presents practical 
reliable data on the properties, prepara- 
tion and applications of photoelectric 
devices and because of the many devel- 
ments in recent years, is about twice 
the size of the former book. 

The first eleven chapters of the book 
deal with the principles and prepara- 
tion of photosensitive devices and the 
remainder of the book with their appli- 
cation. The text is accompanied by cir- 
cuit diagrams, graphs, halftones and 
line drawings which are practical rath- 
er than theoretical, thus allowing the 
reader to apply the material to specific 
uses. An arrangement which assures 
smooth Continuity of the text is that of 
restricting formulas to footnotes. Those 
interested in supplementing their in- 
formation on particular subjects will 
find reference material included. 

Readers of the former book will find 
that this volume retains the original 
aim of presenting practical reliable 
data in a manner that makes it invalu- 
able to engineers and students in the 
field. 

"THE MATHEMATICS OF CIR- 
CUIT ANALYSIS," by Ernst A. Guil- 
lemin. Published by The Technology 
Press, Massachusetts Institute of Tech- 
nology and John Wiley & Sons, Inc., 
440 Fourth Avenue, New York 16, N. Y. 
590 pages. $7.50. 

Designed to supplement the usual un- 
dergraduate engineering mathematics 
curriculum and for use as a textbook 
in a course in higher mathematics for 
engineers, this volume contains a col- 
lection of a variety of principles and 
methods essential to a thorough under- 
standing of electrical network theory. 

Special treatment of the text is given 
in a complete assemblage of mathemati- 
cal topics in the analysis and synthesis 
of electrical networks. For example, in 
the field of advanced algebra, the first 
four chapters covering the discussion 
of determinants and matrices is coupled 
with the geometrical interpretations 
provided by the subject of linear coordi- 
nate transformations and the closely 
related discussion of quadratic forms. 
Following at this point is the chapter 
on vector analysis containing consid- 

erably more detail than is usually found 
and of special concern to the engineer 
is the chapter on Fourier series and 
integrals. 

Students and engineers will recog- 
nize this volume as a background of 
general understanding upon which to 
build the more formal rigorous treat- 
ment of mathematics. 

"ELECTRON TUBES ", Volumes I 
and II, Edited by Alfred N. Gold- 
smith, Arthur F. Van Dyck, Robert S. 
Burnap, Edward T. Dickey, and 
George M. K. Baker. Published by RCA 
Review, Radio Corporation of America, 
RCA Laboratories Division, Princeton, 
N. J. 475 pages. $2.50 each. 

These volumes contain material writ- 
ten by RCA authors and originally pub- 
lished during the years 1935 -1941 (Vol. 
I) and 1942 -1948 (Vol. II). They are 
the ninth and tenth in the RCA Tech- 
nical Book Series and are the first to 
be devoted exclusively to tubes. The pa- 
pers are presented in four sections: 
general, transmitting, receiving, and 
special. As additional sources of refer- 
ences, the appendices contain a bibli- 
ography on vacuum tubes, thermionics, 
and related subjects and a reference 
list of Application Notes. 

These volumes were published to 
serve scientists and engineers with a 
useful background text and basic refer- 
ence source, and to aid in the develop- 
ment and advancement of radio and 
electronics. 

"ELEMENTS OF SOUND RE- 
CORDING" by Dr. John G. Frayne 
and Dr. Halley Wolfe. Published by 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. 700 pages. 
$8.50. 

This up -to -date volume covers all 
phases of recording and discusses the 
underlying theory behind sound -on- 
film, disk, and magnetic recording. It 
is well -illustrated with 480 drawings 
and photographs and written in an 
easy to understand language. 

Particular topics of practical con- 
cern such as noise reduction methods, 
the effects of speed variations on sound 
quality, microphones and their uses, 
acoustics of stages and theaters, var- 
ious types of loudspeaker systems, 
16 -mm. and 35 -mm. motion picture 
sound films, and stereophonic recording 
are also given thorough treatment. 

Both authors have had wide ex- 
perience in the field of sound record- 
ing and their book should be of spe- 
cial interest to designers, engineers, 
and technicians in the broadcasting, 
motion picture, phonograph, and televi- 
sion industries, although the principal 
emphasis throughout the book is on 
sound -on- film. 
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MEASUREMENTS 
CORPORATION 

Model 59 
S 

MEGACYCLE 
METER 

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

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

MANUFACTURERS OF 

Standard Signal Generators 

Pulse Generators 

FM Signal Generators 

Square Wave Generators 

Vacuum Tube Voltmeters 

UHF Radio Noise & Field 
Strength Meters 

.Capacity Bridges 

Megohm Meters 

Phase Sequence Indicators 

Television and FM Test 
Equipment 

SPECIFICATIONS: 
Power Unit: 51/4' wide; 
61/4" high; 71/2" deep. 
Oscillator Unit: 33/4" 
diameter; 2" deep. 

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

MODULATION: 
CW or 120 cycles; or 
external. 

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

MEASUREMENTS CORPORATION 
BOONTON © NEW JERSEY 
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DR. DONALD L. BENEDICT has been appointed Assis- 
tant Chairman of the Department of Electrical Engineering 
of Stanford Research Institute. Prior to his new appoint- 
ment, Dr. Benedict was a research fellow in electronics at 
Harvard University's Department of Engineering Science 
and Applied Physics. He is a member of the American 
Physical Society and the American Mathematical Society, 
and Sigma Xi fraternity. 

WILLIAM DUBILIER, Technical Director and Founder 
of Cornell -Dubilier Electric Corp., South Plainfield, N. J., 
has received two of the highest honors of France in recog- 
nition of his recent service to that country. One of the early 
pioneers in radio, Mr. Dubilier developed a submarine 
detector for the French government for use during World 
War II and just recently provided emergency relief for 
French power companies. 

ELMER WILLIAM ENGSTROM, vice president in 
charge of research for RCA, received the honorary degree 
of Doctor of Science at the recent 117th Commencement of 
New York University. Mr. Engstrom received the degree 
for his personal contribution as a research engineer to radio 
and electronic development and the progress of television. 
He is a member and past president of the Princeton Chapter 
of Sigma Xi, science research honor society. 

ROSS GESSFORD, has been appointed chief engineer for 
the Television Picture Tube Division of Sylvania Electric 
Products Inc., Seneca Falls, N. Y. Mr. Gessford joined the 
engineering staff of Sylvania's Radio Division at Emporium, 
Pa., in 1937 and was formerly engineering specialist in 
cathode ray tubes. He attended George Washington Uni- 
versity, the University of Maryland, University of Pitts- 
burgh and is a senior member of the IRE. 

W. II. LAMB will be general manager of the newly formed 
Television Picture Tube Division of Sylvania Electric 
Products Inc. with headquarters at Seneca Falls, New York. 
Mr. Lamb has been associated with the company's electron 
tube production since 1933. He received a B.S. degree in 
electrical engineering from Northwestern University and 
later attended Harvard Graduate School. He is a member 
of the Society for the Advancement of Science. 

SIDNEY WALD, formerly Advanced Development Engi- 
neer, Aviation Equipment Engineering, RCA Victor Divi- 
sion, Camden, N. J., has joined Bendix Radio Division, 
Towson, Maryland as Principal Engineer for the Communi- 
cations and Navigation division. Mr. Wald has done 
extensive development work in connection with aircraft 
communications and navigation equipment and components, 
and has had numerous articles on these subjects published. 
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New Products 
(Continued from page 23) 

An example of such a special instru- 
ment is a Four -Beam Cathode Ray 
Indicator capable of displaying simul- 
taneously four related or unrelated, 
independent phenomena on a single 
cathode ray tube screen. 

Details concerning the facilities of 
the Special Products Section may be 
obtained from the Instrument Division. 

POWER SUPPLY 

A compact, completely enclosed 30 
kv. r.f. power supply suitable for appli- 
cation in dust precipitation, electro- 
static painting and insulation break- 
down testing as well as projection 

television is being manufactured and 
distributed by Spellman Television Co., 
Inc., 13 West 24th Street, New York 11. 

The voltage is variable from 15 kv. to 
30 kv. through a control on the front 
panel. The high voltage unit includes a 
focus control and voltage tap variable 
from 4 kv. to 6 kv. for use with 5TP4 
projection kinescope tube. The high 
voltage 30 kv.-6 kv. cables are 3 ft. 11 
inches long and are of the safety type. 

Also available are a 60 kv. r.f. power 
supply and a 30 kv. r.f. regulated power 
supply with regulation better than 1% 
at 1 milliampere load. 

50 -KW, AM TRANSMITTER 

Westinghouse Electric Corporation, 
Box 868, Pittsburgh 30, Pa., has an- 

nounced the availability of a new high - 
level, amplitude -modulated standard 
broadcast transmitter with a nominal 
power output of 50 kw. The type 50- 
HG-2 transmitter, using twenty operat- 
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ing tubes of seven types, is a complete 
transmitting unit which can be used 
with any combination of studio equip- 
ment providing the required level of 
audio input. 

Featured in the equipment of this 
transmitter is a complete supervisory 
control system, coordinated with a se- 
quential interlock system and with an 
overload and safety protection system. 
It is designed to comply fully with FCC 
Rules and Regulations and Standards 
of Good Engineering Practice Con- 
cerning Standard Broadcast Stations. 
Further information may be obtained 
by writing the company. 

GEIGER COUNTER 

Nuclear Instrument and Chemical 
Corporation, 223 West Erie Street, 
Chicago 10, Illinois is adding a compact, 
two pound Geiger counter to its com- 
plete line of nuclear instruments and 
accessories. 

Requiring only two 10c flashlight 
batteries for power the "Sniffer" is 

economical to operate and is expected 
to replace expensive monitoring instru- 
ments in many cases where the location 
but not the exact strength of radiation 
must be determined. 

The operating mechanism is a com- 
pact grouping of electronic parts, in- 
cluding two radio tubes, voltage reg- 
ulator tubes, the special Geiger tube, 
and two flashlight batteries. The com- 
pany guarantees repairs or parts re- 
placement during the entire life of the 
instrument for a nominal charge. 

SIGNAL APPARATUS 

The H. R. Kirkland Co., Morristown, 
New Jersey has announced a new line 
of "Super- Vise" lamp annunciators for 
application in power and industrial 
plants for the central supervision of all 
factors equipped with electrical con- 
tacts. 

The Super -Vise annunciators can be 
furnished to perform any service that 
can be effected with a three -pole, double - 
throw contact arrangement on the 
relay, and a double- throw, double -pole 
toggle switch. 
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Audio Reproduction 
(Continued from page 9) 

The results obtained by measurement 
of the transient response in this man- 
ner are shown in Fig. 6, which shows 
the measured characteristics of two 
similar loudspeakers. Under steady - 
state conditions the two speakers 
seemed very much alike, but they 
sounded quite different to the ear. The 
high- frequency response of loudspeaker 
A was found to be a little irritating after 
long periods of listening (exhibiting 
a roughness normally associated with 
intermodulation, but the speaker was 
known to be free from this type of dis- 
tortion) ; with loudspeaker B, this ef- 
fect was not present. The transient re- 
sponse curves show that loudspeaker A 
has a longer decay time of residual 
vibrations than loudspeaker B, and that 
at some points the output actually rises 
with time (suggesting the transfer of 
energy from one vibrating element to 
another during the decay period.) Com- 
parison between the aural effects and 
the results of the tests shows that the 
transient response gives a measure of 
quality of the system which cannot be 
obtained by steady -state measurements, 
and that the aural impressions were 
more related to the transient curves. 

In radio broadcasting and in sound 

RESPONSE TO 5Kc. SQUARE WAVE 
NO FEEDBACK (3 =0 

FEEDBACK ADDED 19 =.167 

Fig. 7. Transient response 
measurements of an amplifier 
with and without feedback. 

recording, peak -limiting amplifiers are 
often used to prevent very loud signals 
from affecting the operation of the sys- 
tem by causing overmodulation or over - 
cutting. Until very recently the char- 
acteristics of peak -limiting amplifiers 
were specified in terms of steady -state 
measurements: However, most users of 
such equipment know from their own 
experience that the performance of lim- 
iting amplifiers under actual operating 
conditions frequently has little correla- 

"DIE- FORMED TO GIVE %/ 
YOU BETTER, MORE 

DEPENDABLE COILS !" fir 

%S a 

PAPER TUBES .. . 

Precision gives you the plus . coil bases formed 
under heat and pressure. The result, a coil base of 
less weight -greater strength -more thorough insu- 
lation -more effective resistance to moisture, oil and 
heat. All at the very minimum of cost. It's a better 
coil that has a Precision base. 
Precision Di- formed Paper Tubes are available in 
the best quality, dielectric Kraft, Fish Paper, Cellu- 
lose Acetate, Asbestos or combinations. Round, 
square or rectangular. 

TODAY - WRITE FOR FREE SAMPLE AND COMPLETE 

MANDREL LIST OF OVER 1,000 SIZES. 

LOOK AT THESE FEATURES: 

No need for coil, form- 
ing after winding. 

Automatic stacking. 

Wire saved by closer 
engineering of coil. 

No side bow. 

PRECISION PAPER TUBE CO 

2063 West Charleston St, 

Chicago 47, III. 
. Plant No. 2, 79 Chapel St. 

Hartford, Conn. 
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Prefer 
20- 10,000 c/s 

Prefer 
60 -8,000 c/s 

Prefer 
120 -5000 c/s 

No 
preference 

Popular music 
(123 listeners) 

33% 26% 41% 

39 % 22% 33 

33% 34% 33% 

Classical music 
(105 listeners) 

19% 38% 43% 
12% 67% 21% 
15% 58% 27% 

Male speech 
(105 listeners) 

52% 25 %. 23% 
21% 55% 24% 
24% 48% 28% 

Mixed speech 
(123 listeners) 

34% 34% 32% 
15% 64% 21% 
23% 45% 32% 

(A) 

Prefer 
reproduced 

"live" 
music 

Prefer 
reproduced 
transcribed 

music 

Popular music 82% 18% 
Classical music 67% 33% 

(B) 

Prefer 
full 

range 

Prefer 
5 -kc. 

cutoff 

Popular music 
(1000 listeners) 69% 31% 

Semi -classical music 
(200 listeners) 66% 34% 

(C) 

Table II. Comparison of listener preferences in the presence of different distortions. 
(A) Frequency range preference -reproduction from records and transcriptions. 
(B) Listener preference of transcribed vs. "live" music as reproduced by a good 
system. (C) Restricted frequency range -acoustical 5 kc. low pass filter, live music. 

Fig. 8. Typical calibrated microphone 
mounted in case with its preamplifier. 

tion with that indicated by steady -state 
measurements, and is much more de- 
pendent upon the transient character- 
istics. Limiting amplifiers which have 
similar steady -state characteristics are 
often found to perform quite differently 
for speech and music. Transient meas- 
urements such as those described in 

Part 2 must certainly be included in the 
testing of such equipment, to specify 
their performance adequately. 

This is the recommended method of 
testing the transient operation of peak - 
limiting amplifiers, and a few results 
of such measurements upon various 
commercial units are given in Fig. 9. 

The input signal consists of a sine wave 
whose amplitude is periodically changed 
between a higher and a lower level, and 
the resulting output of the amplifier 
observed upon the screen of an oscil- 
loscope. The response of a number of 
different types of peak -limiting ampli- 
fiers to this input signal is shown in 
Fig. 9. The results of this measure- 
ment are in agreement with the aural 
impressions obtained with these ampli- 
fiers, and indicate the value of this 
method of testing. 

These few examples have been de- 
scribed to illustrate the importance of 
proper measurement of quality in audio 
reproduction systems. If the factors 
which determine the qùality of repro- 
duction are taken properly into account 

INPUT SIGNAL 

(A) 
RESPONSE OF LIMITER 

(B) 

RESPONSE OF LIMITER 

(D) 

RESPONSE OF LIMITER 
(CLOSEST TO IDEAL RESPONSE) 

(E) 

RESPONSE OF LIMITER 
(C) 

Fig. 9. Results of testing 4 

limiting amplifiers by the 
transient method of Fig. 5, 
Part 2. E is nearly ideal. 
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and measured according to the methods 
described in this article, then the per- 
formance of the system can be com- 
pletely described and its specification 
will have attained increased precision 
and accuracy. _ (t)._ 

Portable Counter 
(Continued from page 18) 

The end of the length of cable can eas- 
ily be spliced to the main cable and 
sealed in the field without much trouble. 

Although this instrument was pri- 
marily designed for the location of ra- 
dioactive ores, it offers wide possibili- 
ties in the investigation of the slight 
residual activity present in virtually all 
minerals and provides a new and excit- 
ing field for geological research as 
changes in strata can be identified in 
this way. 

The results of investigations of the 
feeble activity present in all normal 
mineral ore should be of the utmost im- 
portance to geologists, as this new geo- 
physical technique offers a fresh angle 
of attack on many problems. Some of 

these, such as the confirmation of the- 
ories on the genetic relationship be- 

tween rocks, the measurement of the 
gamma radiation from oil or rare min- 
eral bearing deposits, the investigation 
of the potash content of rocks and as an 
aid to geographical mapping, will un- 
doubtedly be advanced with this new 
technique. 

Pulse Shaper 
(Continued from page 15) 

second wide at its base is obtained at 
the plate of V,B. This pulse is amplified 
in the cathode coupled amplifier V2A -V2R 

which gives a positive output that is fed 
to the grid of the 6AG7 power amplifier 
V3 which is normally cut off by the 
cathode bias bleeder RR,B. The positive 
pulse at the grid of V3 drives it into 
conduction and gives a large negative 
output pulse. Since the pulse shaper 
was developed for use with a device 
which required a negative pulse no 
thought was given to obtaining a posi- 
tive pulse output. However, this should 
be no problem should a positive pulse 
be desired. 

It might be pointed out also that if 
positive pulses are desired the 6AG7 
might be replaced by a triode and the 
output of the triode used to feed a 
cathode follower. However cathode fol- 
lowers and sharp falling negative pulses 
do not mix well. The power tube in the 
output was chosen since the circuit to 
be driven by the pulse shaper had a 
fairly large capacitive input impedance. 

The operation of the circuit with sine 
waves applied to the input is similar to 
the single pulse operation, since the 
positive portions of the sine wave have 
the same effect as opening the switch, 
i.e., bringing the grid of V, out of cut- 
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off and triggering the circuit for the 
duration of the positive half cycle. 

Waveforms at several points through- 
out the circuit are shown in Fig. 2. All 
waveforms were taken with operation 
at 100 kc. using a Hewlett -Packard 
200A Oscillator as a signal source, and 
were displayed on a Tektronix 511A 
Syncroscope. 

Microwave Link 
(Continued from page 6) 

to Nutley link experiments. This an- 
tenna was mounted near the bottom of 
the 75 foot FM broadcast antenna mast 
of the experimental broadcast station 
W2XFZ at the Nutley Laboratories. 
Transmission line feed to the antennas 
is by means of RG -8 /U or RG -17 /U 
solid dielectric cable for short lengths 
up to 50 feet, or by means of semi -flexi- 
ble air dielectric transmission line for 
lengths from 50 to 250 feet. 

The New York to Nutley link was 
used to supply program material to 
the experimental frequency modulation 
broadcast station W2XFZ located at 
Federal Telecommunication Laborato- 
ries. At all times usable program sig- 
nals were received giving consistent 
over -all system signal -to -noise ratios 
of better than 65 db., and audio fre- 
quency distortion of less than 0.5 per- 
cent when used as a studio-to- transmit- 
ter link. 

The link equipment used in these 
tests, while only of an experimental 
type, gave exceptionally reliable per- 
formance due to the basic simplicity of 
system design adopted. Still another re- 
lay type link system has been put into 
operation in a round -robin arrange- 
ment. Program material originating in 
the Federal Telecommunication Lab - 
oratories was broadcast via an STL to 
the International Telephone and Tele- 
graph building in New York. Here it 
was demodulated and rerouted over a 
similar link equipment to the Nutley 
laboratories. Here again link system 
noise was approximately 65 db. below 
full modulation and audio distortion 0.5 
per -cent. 

Conclusion 
Summarizing, the equipment de- 

scribed has been designed for and meets 
the requirements of commercial high 
fidelity program or broadband com- 
munication circuits, providing: 

1. High fidelity, low distortion and 
noise. Measured characteristics 
are: 
a) Response -50 to 15,000 cycles 

for program transmission. 
200 to 60,000 cycles for multi- 
channel telephone service. 

b) Distortion -0.5 per -cent for 
program transmission and such 
that it is capable of handling 
standard multichannel carrier 

telephone system with 60 db. 
or better interchannel cross- 
talk. 

c) Noise -Better than 65 db. be- 
low full modulation. 

2. Reliable service, as proven through 
operation field tests, in freedom 
from interfering signals and an- 
omalous propagation characteris- 
tics. Maximum signal fades of 6 
db. for 12 miles over land and 
wáter path with less than optimum 
line of sight conditions, were 
measured. 

3. Ease of installation, maintenance 
and operation as a result of the 
simple design adapted throughout. 

4. Capability of handling broadband 
modulation to the limit of the de- 
sign characteristics. 

News Briefs 
(Continued from page 24) 
Department of Commerce and the U. S. 
Department of Agriculture. 

Known as the Rapid Selector, the de- 
vice was developed from principles 
originated before the war by Dr. Van - 
nevar Bush, then at the Massachusetts 
Institute of Technology. The machine 
makes use of standard 35 mm. motion 
picture films on each reel of which can 
be stored the contents of almost 500,000 
conventional library cards. 

A report describing the Rapid Selec- 
tor in detail is available from the Office 
of Technical Services, U. S. Department 
of Commerce, Washington 25, D. C. 

LAMM TO HEAD GUIDED MISSILE 
ENGINEERING AT NBS 

Ralph A. Lamm has been appointed 
Chief of the Missile Engineering Sec- 
tion of the National Bureau of Stand- 
ards where he will direct guided missile 
engineering. 

Mr. Lamm has done extensive work 
in the fields of radio engineering, radar 
system engineering, and guided missiles, 
particularly the "Bat" and "Pelican" 
projects. In recognition of his contri- 
butions to the war effort, Mr. Lamm 
has received the Presidential Certificate 
of Merit, Certificates from the Office of 
Scientific Research and Development, 
the U.S. Navy Bureau of Ordnance 
Merit Award, and the Department of 
Commerce Meritorious Service Award. 

Mr. Lamm joined the staff of NBS 
in 1947. Prior to his appointment to 
the Bureau he served as a consultant 
to the Bureau of Ordnance, Depart- 
ment of the Navy. 

NOVEL BUSINESS CARD 
GETS INQUIRIES 

The Midwest Electronic Laboratories 
of Omaha, manufacturers of Geiger 
counters and electronic devices, recently 
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tried an unusual method of getting its 
name across to the public. 

A double panel "test card" was devel- 
oped which had high -grade carnotite 
ore blended with other ores and im- 
pregnated in plastic to seal it to the 
card. The quantity of ore is carefully 
controlled and standardized to give 750 
counts per minute on any of the com- 
pany's units. 

The company's advertising message 
is carried on the face of the card and 
the many inquiries have turned into 
profitable sales. 

NEW LITERATURE 
Reprint on Electrographic Printing 

A new 4 -page reprint titled "Testing 
Varnished Insulation" prepared by Dr. 
Max Kronstein, Myron M. Schacter and 
Marion M. Ward describes a new elec- 
trographic printing method suitable for 
testing both varnished paper and fabric. 

Illustrations show results of tests 
and full explanation of developer solu- 
tions and other techniques employed in 
the new method are also included. 
Photograph of the laboratory appara- 
tus is shown to aid others in duplicat- 
ing the setup. 

Copies of this reprint may be ob- 
tained by writing V. W. Palen, New 
York University College of Engineer- 
ing, 181 Street and University Avenue, 
New York 53, N. Y. and enclosing 10c 
per copy to cover cost of handling and 
mailing. 

Carrier Equipment Folder 
Form 44P4 is a new folder now avail- 

able from Lenkurt Electric Co., Inc., 
1115 County Road, San Carlos, Cali- 
fornia, covering radio and wire -line 
applications by Lenkurt Type 44 car- 
rier equipment. This new folder shows 
how these units can be employed 
for voice, telegraph, telemetering and 
control installations as well as a wide 
variety of combinations of the four 
uses. 

Several kinds of systems are illus- 
trated photographically and dia- 
grammed schematically. Also included 
is a tabulation which details the type 
of operation. 

FILL THAT JOB WITH A 
C.T.I. TRAINED MAN! 

Solve your man -power shortage by employ- 
ing well -trained, dependable young men who have been trained by Commercial Trades Institute. Our graduates have completed an intensive course in Radio or Television Serv- icing. Their training has been practical - in well -equipped shops under expert super- vision. They've learned to do competent work. 
To enable you to evaluate the efficiency of 
C.T.I. training, we'll be glad to send you an outline of the course. You'll find the subject matter extensive, complete, thorough. 

We probably have men who hail from your vicinity, but most of our graduates will travel anywhere for a good opportunity. We cordially invite employers to write us for 
detailed information on available men. (No 
employment fees). Address: 

Placement Manager. Dept. P106 -7 
COMMERCIAL TRADES INSTITUTE 

1400 W. Greenleaf Ave.. Chicago 26, Ill. 
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Measuring Pressure 
(Continued from page 14) 

fastest transients encountered in engine 
work are clearly visible. 

In studies of dynamic pressures in the 
cylinder of a gasoline engine, some sort 
of synchronizing system was necessary. 

Our first attempts to lock the Pres- 
suregraph diagram on the oscillograph 
to the rotation of the engine made use 
of a voltage surge obtained from the 
engine ignition system. This method 
would start the sweep at the time of the 
spark and the pressure curve would 
appear in two parts, one at each end 
of the trace. 

The next step was to make a pulse 
generator consisting of a rotating disc 
coupled to the engine crank shaft. A 
steel projection, or "fin" was mounted 
on the face of the disc and a magnetic 
rate of change pickup was mounted so 

as to be energized each time the steel 
"fin" passed the pickup. The pickup 
mounting permitted angular rotation 
of the pickup so as to control the angu- 
lar position at which the pulse was pro- 
duced. This permitted the starting of 
the scope sweep at any desired time 
during engine rotation. With this syn- 
chronizer we could pull any portion of 
the pressure curve to the center of the 
screen and hold it still for visual ob- 
servation and photographing. 

The Electro Syncromarker 
The synchronizer was later modified 

by substituting á 72 -tooth gear for the 
rotating disc and adding two more pick- 
ups. One produces a pulse for each five 
degrees of angular rotation of the en- 
gine and the other produces a single 
pulse for each revolution. The single 
pulse was used as a reference point and 
the gear was usually coupled to the 
engine so this pulse appeared when the 
piston was at top center.. 

The pulses from these two pickups 
were amplified and shaped so they 
would appear on the oscilloscope as 
sharp vertical lines spaced across the 
screen. See Fig. 5. When superimposed 
on a pressure curve, we could locate 
the angular position of any part of the 
diagram with respect to top center. A 
one thousand cycle oscillator was built 
into the amplifier so we could supply 
1/1000 second timing marks. The tim- 
ing marks aid in the study of such 
phenomena as flame propagation and 
spark lag. 

The Synchromarker is now supplied 
with provisions for rotating the ref- 
erence marks around a scale calibrated 
in degrees. This feature makes it pos- 
sible to shift the reference mark from 
one point to another in the pressure - 
gram. The angular separation of two 
points can be read directly on the cal- 

Fig. 7. Circuit diagram of the Pressuregraph. 

MALLORY IRRR 
RECTIFIER 

V V 

10 
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ibrabed scale. In multicylinder engines, 
we can set the reference mark on top 
center for one cylinder and then shift 
it to top center for other cylinders, 
while the engine is running. 

The above discussion has covered the 
development of electronic equipment 
for the dynamic measurement of pres- 
sure and displacement, and has in- 
cluded only one or two specific applica- 
tions. Other applications are numerous, 
and are limited only by the imagination 
of the engineer. 

TV Studio 
Maintenance 
(Continued from page 11) 

Thin, Bright Horizontal Line (or 
Bar) at top or bottom of camera and 
control monitors -this is commonly due 
to crowding or compression of the 
horizontal sweep at the top and bottom 
of the raster. Proper adjustment of the 
horizontal sweep circuits should clear 
this trouble. 

Displacement of Frame on camera 
control monitor (bottom of frame ap- 
pearing about one inch above the 
bottom of screen) -60 -cycle width con- 
trol out of adjustment. 

Displacement of Top Horizontal 
Portion of Picture in camera chain 
monitor (tearing across top part of 
screen) -due to a gassy 6J6 horizontal 
sweep discharge tube; may also be due 
to a defective 6J6 horizontal blocking 
oscillator. 

Horizontal Displacement (or tearing) 
on Alternate Fields Only -(at the top 
10 per -cent of picture area) -if remov- 
ing the 6AL5 in the multivibrator 
circuit of the pickup auxiliary unit 
clears the trouble, look for improper 
delay adjustments in the auxiliary 
unit cable delay line and sync generator, 
or in the studio sync adaptor when this 
unit is used with the studio pulse 
generator. (Note: in the DuMont 
system, the horizontal driving pulses 
occur midway between horizontal sync 
pulses. This corresponds to the time 
phase normally used for the equalizing 
pulses. The horizontal driving pulses, 
in other words, are delayed by half a 
line. This allows use of cable lengths 
of up to 1,000 feet to be used on the 
camera. The amount of time delay for 
different lengths of cable is equalized 
by a variable multivibrator circuit in 
the pickup auxiliary unit. 

Displacement of Raster on monitor 
kinescope in sawtooth fashion at the top 
10 per cent of picture, on alternate 
fields only -see above. 

Severe Ringing on Left Side of 
Picture -due to shorted 80 µfd. filter 
condenser in the camera pickup head. 
Also check the 6AS7 horizontal damper 
tube for emission, leakage, and short. 
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Flicker on Viewfinder and Monitor 
Control -bad 6C4 trigger tube in the 
pickup auxiliary unit. 

Extreme Flicker in Camera and 
Monitors -check the video amplifier 
section of the camera for presence of a 
60 -cycle modulation waveform (see 
Fig. 1A). This trouble is commonly due 
to loss of regulation in the +120 -volt 
section of the auxiliary unit power 
supply. Look for one or more shorted 
6ÁK5 regulator tubes. 

Poor Vertical Shading, normal on 
jarring of camera box -due in several 
cases to poor ground connections or 
cold -soldered joints at terminals. Check 
these in addition to tubes. 

Poor Resolution or Poor Corner 
Shading -check the 2P23 Image Orthi- 
con tube. 

Waveshape Disintegration at output 
of camera Mixer -Monitor when load is 
connected, but normal waveshape with- 
out load -look for double- termination 
(75 -ohm terminating resistor at both 
ends of a common line) or loose or 
improperly- fitting coaxial connectors. 
Double- termination commonly is the 
result of a mistake in wiring or inter - 
unit connections, or to applications of 
test equipment which terminate directly 
in 75 ohms. 

No Blanking to Camera Chain -due 
in one case to defective "A" cable. 
Connections internally were very poorly 
soldered, and the blanking coaxial line 
had broken loose. Loss of blanking can 
of course be caused by any defective 
tube or part in the blanking generator 
circuit or power supply. The presence 
of blanking pulses in this instance can 
be checked rapidly with a scope. 

Low Blanking, necessary to operate 
pedestal control on the camera monitor 
full on -due to a defective 6AS6 blank- 
ing insertion tube in the camera 
monitor. 

Uncontrollable Blanking in Camera 
Chain, level excessive, exceeding the 
limits of the waveform monitor -also 
due to a defective 6AS6 blanking 
insertion tube. 

Slope in Vertical Blanking, uneven 
beam response (top of picture degrades 
before the rest)-defective blanking 
crystal. This crystal (when normal) 
should show high resistance (on an 
ohmmeter) in one direction and low 
resistance when the test leads are 
reversed. 

Loss of Video Gain, negative picture 
when the contrast control is decreased - 
caused by a bad ground connection to 
the cathode bypass condenser in the 
kinescope circuit of the 6AS6 video 
amplifier in the Mixer -Monitor unit. 

Fig. 2. Number of dark horizontal bars 
caused by heavy oscillations in the 
camera chain. In this case the trouble 
was due to a poor connection in a 
heater transformer. Resoldering the de- 
fective connection corrected the trouble. 

Intermittent Drop in Master Monitor 
Output- output voltage (terminated in 
75 ohms) intermittently dropped from 
normal (about 2 volts peak -to -peak) to 
about 0.5 volts peak -to -peak. Replacing 
weak 6AK5's in the video amplifier 
raised the level but did not entirely 
correct the trouble. Before the trouble 
could be localized, the output jumped 
to normal and no amount of tapping, 
vibrating leads, etc. could cause a re- 
occurrence. In this particular case, the 
trouble was not in the scope or kine- 
scope video circuits, since the lead feed 
to these inputs was disconnected. The 
difficulty was finally traced to a defec- 
tive cathode bypass condenser in the 
master monitor 6AS6 output stage. 

Very Low Contrast in Master Mon- 
itor, picture practically impossible to 
detect -the peak -to -peak voltage at the 
output of the 6ÁG7 cathode follower 
stage (normally 17 volts) was only 5.5 
volts. Operation returned to normal 
with replacement of the tube. 

Horizontal Scan, Linearity, and 
Centering Unsatisfactory (on Master 
Monitor), alternate fields displaced 
about one inch down from the top of 
the screen -due to a defective 6J6 
horizontal blocking oscillator. 

Intermittent Video Output From 
Camera -in this case the output changed 
from normal picture to intermittent 
shots of the type which usually indi- 
cates lack of voltage on one of the 2P23 
Orth electrodes. Trouble was due to a 
broken target lead at the terminal to 
the deflecting coil and annular socket 
assembly. (Note: another source of 
trouble can usually be traced to worn 
or defective insulation on the deflecting 
leads. This insulation becomes worn 
as the annular assembly is moved back 
and forth during focusing.) 

Loss of Horizontal Sync (in view- 
finder only) -look for a defective 6J6 
horizontal blocking oscillator. 

Picture Disintegration due to random 
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clamping pulses -usually due to failure 
in the sync separator and horizontal 
blocking oscillator circuits. A defective 
tube or component will also result in 
failure of the clamp circuit. 

Space limitations prevent a more 
detailed analysis of camera and studio 
equipment maintenance at this time. 
More articles on this subject may be 
forthcoming, however, if enough readers 
feel they are worthwhile. 

Conductivity Meas. 
(Continued from page 20) 

than to analyze these details thor- 
oughly. However, for large scale pro- 
duction purposes where the economy of 
optimum design is important, a careful 
survey is well worthwhile. 

In many applications the installation 
will be made by relatively untrained 
personnel and service problems may 
also be handled by maintenance men 
with little or no knowledge of elec- 
tronics. For this reason it is often worth 
the added cost to use plug -in compo- 
nents, capacitors, relays, etc., so as to 
facilitate the tracing and correction of 
minor troubles. 

Equipment of this kind is typical of 
the increasing development of electronic 
methods for taking over low level de- 
cisions, decreasing the number of em- 
ployees required and increasing the ef- 
ficiency and accuracy with which many 
operations are performed. The new sci- 
ence of cybernetics, actually a combina- 
tion of all the sciences, calls on the 
electronic engineer for development and 
research work to transform industrial 
operations increasingly in the direction 
of automatic controls. The machinery 
of industry now accomplishes the work 
necessary under the control of an opera- 
tor. Electron tubes promise the elimina- 
tion of the operator in more and more 
instances. Replacing the manual control 
of dishwashing techniques with an au- 
tomatic dispenser of the cleansing agent 
may seem to be a small and unimpor- 
tant accomplishment. Actually the prop- 
er washing of dishes in commercial in- 
stallations is an important factor in 
the control of the spread of infectious 
disease. At any rate, it is one more link 
in the chain of electronic developments 
toward the completely automatic fac- 
tory guided perhaps by a single indi- 
vidual at a central switchboard. 

PHOTO CREDITS 
3, 4, 5 Federal Tele- 

communication Labs. 
7, 9, 28 Western Electric Co. 
10 General Electric Co. 
12, 13, 14 Electro Products 

Labs., Inc. 
18, 19, 20 The Minnesota 

Electronics Carp. 
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A MUST Book for 

Everyone Interested in 

A/0°WAY 
Al)/B° Y 

SAMUEL FREEDMAN 
Commander S(E)T, USNR 

506 Pages of Facts! 
MECHANICS -EQUIPMENT -APPLICATIONS 

with studies of actual installations 

No radio man's technical library can be without this 

complete text on two -way radio. TWO -WAY RADIO 
covers the mechanics and applications of two -way radio 
for all forms of fixed, mobile and portable communica- 
tion. It is written in non -mathematical form and in 

language easily understandable by users or intended users 

of this type of equipment. An excellent guide for service- 

men and radio amateurs, as well as engineers, executives, 
and planners who are interested in a detailed analysis 
of the applications and equipment in this field. 

Answers all questions 
TWO -WAY RADIO gives concrete answers to your practical 
questions: How is it used? What are the potentialities of two -way 

communication? Is it efficient? Is it economical? What types are 
best suited for specific uses? What are the technical requirements? 
What are the licensing regulations? Here, in accurate, complete, 
and useable form is the data you need for these and a host of 

other pertinent questions -the basic technical information which 

will enable you to keep pace with the fast -coming developments 
in two -way radio communication. 

Graphically illustrated 
Included in TWO -WAY RADIO are 87 informative illustrations - 
charts, diagrams, and photographs of equipment and installa- 
tions, carefully chosen by the author to illustrate his twenty 

chapters of text material. 
The opening chapters are devoted to planning of two -way radio 

and details of equipment, power supply, mobile and fixed stations, 
and proper antenna systems. Then follows a detailed analysis of 

AM and FM equipment, radio and guided carrier systems, and a 

full discussion of microwaves. Latter chapters describe two -way 

radio communication as used by railroads and police, fire, highway 

and forestry services; also marine and aeronautical applications, 
and personal use by radio amateurs and private citizens There is 

ample information on maintenance, repair, and trouble shooting, a 

full chapter on licenses and regulations, and a description of 

typical installations by states, communities and border patrol. 

Price $5.00. Use convenient coupon 

with full return privileges 

ZIFF -DAVIS PUBLISHING COMPANY 
185 North Wabash Avenue, Chicago 1, III. 

Fully Illustrated! 

Charts, Diagrams! 

Photographs! 

This Book Tells You- 
How two -way radio functions 
and basic equipment used 

How to plan for two -way 

radio installation 

Components and operation 
of mobile and fixed stations 

Constructional and equip- 

ment details of Frequency 

Modulation and Amplitude 

Modulation installations 

Advantages of microwaves 

How two -way radio is used 

in transportation and public 

services. 

How 

vote 

tors, 

etc. 

it may be used in pri- 
life by amateurs, doc- 

farmers, vacationists, 

How to maintain and repair 

two -way radio equipment. 

'NM 

MAIL THIS COUPON TODAY 

ZIFF -DAVIS PUBLISHING COMPANY 
185 North Wabash Ave., Chicago 1, Illinois 

1 am enclosing $5.00 (check or money order) for which 
please send me one copy of TWO -WAY RADIO. I under- 
stand that I may return book within five days for full 
refund if I am not entirely pleased. 

Name 

Address 

City Zone 

State REE9-49 
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YOU Need My PRACTICAL Training to Make Money in 

jFSí!QÍRI- 
f 

Learn at 

HOME 
IN YOUR 

SPARE TIME 

Radio Parts and Equipment ... 

NOW IS THE TIME To Get Into This 
Fast Growing Industry _Prepare For A 
Fine Paying Job Or Your Own Business! 

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

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

ALL KITS ARE YOURS TO KEEP 
Each of the hundreds of Radio parts and oth,;. .tcm$ I send my students is theirs for keeps." You may use this equipment in your Radio and Television service work and save many dollars by not having to buy expensive "ready - made" test equipment. Each of my 8 kits will help you advance and learn important steps in Radio and Television servicing. 

CALVIN SKINNER 
of New Orleans, La. 
tells us he makes 55 to 
510- In spare time re- 
pairing radios. He is 
now also working with 
his own Television set. 

My Training Includes: 

Radio Servicing 
Television 
M freqc 

Modulation 

Public Address 
and High 

Frequency 
Applications 

NOV te MLLE 110E1 
,!L LU 

EL 

7E 

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

HAVE A BUSINESS 
OF YOUR OWN 

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

RADIO AND TELEVISION 
INDUSTRY BOOMING 

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

These Two Big FREE! 
Radio Books 

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

September, 1919 

VETERANS 
THIS TRAINING 

AVAILABLE 

TO YOU UNDER 

THE G.I. BILL 

RUSH COUPON Today, 
SPRAYBERRY ACADEMY of RADIO, Dept. 25-A 
111 North Canal St., Chicago 6, III. 
Please rush my FREE copies of "How To Make Money In Radio- Television and Electronics" and "How To Read Radio Diagrams and Symbols." 

Name Age..,... 
Address 

City. State 

( ) Cheek here if you are a Veteran. 
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NEW TV SWEEP 
GENERATOR -MARKER 
Covers 
All TV Picture 
and Sound I.F. 
and F.M. Ranges 

MIRROR-SCALED 

for ACCURACY! 

Two Built -in Markers Can Be 
Used Simultaneously Giving 
Facilities for Faster Identifica- 
tion of Bandpass of Curves With- 
out Constant Tuning of Marker 

The new Triplett TV -FM Sweep Generator -Marker, with two built -in 
Markers and large mirrored dial, was "Tailored For Television" with YOU 
in mind! The two Markers can be used simultaneously ... gives you the 
facilities for faster identification of bandpass of curves without constant 
timing of Marker. Marker has both pip and absorption dip control. 

The large Marker dial is mirrored for easy reading and greater reset 
accuracy. Straight line frequency tuning condensers used to provide 
linear scale markings. 
No gaps in frequency ... continuously variable Sweep width control. 
Audio output for quick check on video and sound amplifiers. 
Expertly -engineered shielding . . . all critical circuits enclosed. 
Copper plated steel construction. 

Contained in attractive black suede finish steel case, size 15- 11/32" x 

11- 1/32" x 81/" ... leather handle ... copper -plated feet for grounding 
when working on metal work bench top ... panel is black, white and 
red etched on aluminum. 

For Detailed Information 
See your Radio Parts Distributor or write . . . 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON,OHIO,U.S.A. 
In Canada: Triplett Instruments of Canada, Georgetown, Ontario 

Prices slightly higher west of Rockies 

20 

Model 3434 

Only $14950 
Suggested USA Dealer Net (crystals not supplied) 

TECH DATA 

Frequency Coverage: 
SWEEP (ENTER FREQUENCY 

Range 1- 0 -60 MC 
Range 2- 60 -120 MC 
Range 3- 120 -240 MC 

SWEEP WIDTH: 
0 -12 MC (Continuously 
Variable) 

MARKER FREQUENCY 

19.5 to 40 MC (funda- 
mental). 39 MC to 240 
MC (harmonic) 

CRYSTAL FREQUENCIES 

To 20 MC on Funda- 
mentals. Harmonics up 
to 216 MC. (Crystals 
Not Furnished) 

MODULATION 
400 Cycle on both Crys- 
tal and Marker Fre- 
quencies 

AUDIO: 
400 cycles 

Above also furnished in separate units . Sweep 

Generator ... Variable Marker ... Crystal Marker. 

PZ'E:CGdGdKiiilde , td .14Q-t 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


25 Set Makers Picic. HZßN 

Ï (tureTu ès 
Twenty -five of the shrewdest buyers in the industry. 
All lead in TV set manufacture. All specify Hytron 
TV Picture Tubes as original equipment. If you are 
continually servicing TV, this may be no news to 
you. But it helps emphasize one fact of importance 
to you. In T V Picture Tubes-as well as receiving, 
transmitting, and special purpose tubes - you buy 

the best when you buy Hytron. 
SERVICEMEN I; 

MAKING TUBES IS EASY -IF YOU KNOW HOW!" 

1110X-%-lk 
... T.. 

wino *AO E`rcCtROTp;4s itr.@11Lt, 

MAIN OFFICE! SALEM, MASSACHUSETTS 

TAPPER 

54 

7 -PIN 
MINIATURE 
STRAIGHTENER 

554 
Already Six Took Available From H tron J 

ERVES THE SERVICEMAN 
9 -PIN 
MINIATURE 
STRAIGHTENER 

554 

SOLDERING AID 
494 

TUBE LIFTER 

154 

Ems` . -...,. __ -- 
AUTO RADIO TOOL 244 

1 ,. . .1 
September, 1949 
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QÌÌ 
2 Great 

Mail Centers 

and 7 Store Outlets 
to speed orders 

E 

29 Years of Service -500,000 Satisfied Customers 

AMAZING PRICES IN NEW FREE CATALOG! 

BARGAIN SAYS 
Lafayette's new low -price policy will save 
ou big money on everything you buy in 

radio ... parts, tools, etc. Check the values 
shown here - they're only a sampling of 
the super bargains in our catalogs, flyers, 
and outlets. Get on our mailing list today. 

SENSATIONAL SPEAKER 

BARGAIN 

FAMOUS RCA $445 
I2 "SPEAKER 

Will easily take up to 15 
watts! Top quality repro- 
duction of bass and treble 
frequency range. Uses 
strong 6.8 oz. Alnico V Mag- 
net and has a voice coil im- 
pedance of 3.2 ohms. 
Excellent for replacement 
or new installations. Pre- 
cision engineering and 
parts. 6 lbs. No. 990870238 

$445 

RADIO INTERCOM SYSTEM 
2 WAY 

HOME 
NURSERY 
OFFICE 
GARAGE 
STORE 

$1295 
All you need to install it is a screw driver. Here's 
a complete 2 -way system you can set up any- 
where at all for direct inter -communication. 
Calls can originate from either end. A baby's 
whimper will pick up at 15 feet. So powerful, 
remote will operate over 2,000 ft. from master 
station. Plastic cabinets, tubes, 50 ft. connecting 
wire, etc. included. 
No. 99N9582R -wt. 8 lbs $12.95 

ALL -STEEL MULTI DRAWER 
BUILDS INTO FILE 

CABINETS 

4 TUBE AMPLIFIER 
Push -pull output circuit designed for use 
with crystal pickup. Uses two 35A5 tubes, 
14B6, and 35Y4 rectifier. 4 -tube amplifier 
wired on right angle metal chassis includes 
volume control, pilot light, shielded lead 
and power line cord and plug. No. 99H608R 
- Less Tubes. Shpg. wt. 3 lbs $295 

TUBULAR .-:ks.\ , CONDENSER 

BUY! È 

1 / _:. 

25 top quality tubular condensers at a real 
bargain price. Wax impregnated, non -in- 
ductivity wound. From .002 mfd. to .5 mfd. 
Long flexible pigtail leads. Individually 
tested to meet RMA standards. No. 
99G278R Shpg. Wt. 11/2 lbs 97Q 

THEY HOOK 
TOGETHER ON 

ALL SIDES 

Convenient storage 
for small parts. Each 

unit constructed with tongue and slot de- 
signed to interlock with other units at top, 
bottom or side. Units may be fitted and 
securely locked around existing fixtures for 
economy of space. Each drawer has handy 
pull and holder for contents card. A60 
All -steel. 2siá "' x 2'4° x 5'. 
No. 18N2238 1 R -W t. 10 oz.-10 for 

AUTOMATIC RECORD CHANGER 

only 

$995 

Giant Book Just Off Press Bonanza for 
Servicemen! Lowest Prices in America 

FREE!! FREE!! 
Think of what it means to sit down at 
your own leisure, in your own shop or 
home, and cover the entire radio and elec- 
tronic field with this one catalog. There 
isn't a part made for radio that you won't 
find here - and at lower prices than any 
place in the world. 164 pages packed solid 
with electronic merchandise: every style, 
every type, every quality, all the big brand 
names and thousands of special -bargain 
items of top quality and rock -bottom 
prices. 

Lafayette -Concord catalogs famous for 29 years 

But this one is a real special. In the first 
place, Lafayette- Concord prices have been 
pared down to within a hairbreadth of 
our own cost. In the second place, our 
stocks on radio, television, phonographs 
and players of all types and speeds, re- 
corders, loudspeakers, public address sys- 
tems, ham gear, etc. are unmatched. Every 
single item described fully, with all the 
technical information you want. Yes, you 
can shop the entire radio world just with 
this one catalog - and know you're getting 
the lowest prices anywhere. 

SEND FOR YOUR COPY NOW 

One penny - that's all it costs you to 
own this giant catalog. Just fill out the 
coupon below and paste it on a penny 
postcard. But do it quickly. These cata- 
logs are going fast to oldtimers on our 
mailing lists and thousands of new- 
comers. Rush your request now! 

FLEXTRON WIRE 

STRIPPER 
1!! 

$395 
Jam proof and d 60 cycle 

child proof -tone arm AC motor 

can be moved at any time without jamming 
unit or changing adjustments. Plays rec- 
ords manually or automatically. Plays ten 
12" or twelve 10" records at one setting. 
Single control for simple operation. Light- 
weight crystal tone arm assures hi- fidelity. 
Constant -speed 110 V., 60 C., AC motor. 
Base -111,2 "x 131/2". Requires 6" A 
above and 2" below panel board. $995 
No. 99N9593R -12. lbs. Only... 

SENSATIONAL VALUE! 
5 TUBE Superhet Kit $11.95 

This extremely popular AC -DC kit comes 
with a handsome two tone plastic cabinet. 
Circuit is 5 tube superheterodyne using 
12SA7. 12SK7. 50L6. 12SQ7 and 50L6 tubes. 
Includes automatic volume control, true tone 
reproduction. Dial is streamlined with wide 
tuning range covering 550 to 1600 kilocycles. 
Built in loop antenna. Alnico V speaker. New 
tow price includes cabinet and tubes. No. 
3210245480. s1195 

Shpg. net. 9 Ira 

AFAYETT 
the world's largest radio supply organization 
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A "must" for every TV ser- 
viceman's kit! Strips 300 -ohm transmis- 
sion line quickly, easily, cleanly. Merely 
insert twin lead in opening at top, turn 
bar handle a quarter turn, and pull out 
stripped wire ready for use. Made of dur- 
able metal. 8 oz. No. 18N15591R $395 

IT'S THE NEXT BEST THING 

TO A BIG BANK BOOK! 

Free Consultation Service 

One thing Lafayette has to offer you can't 
buy anywhere else at any price. It's our 
free consultation service. You see, Lafayette 
men are engineers, basically, and salesmen 
in the second place. No matter what your 
problem is in radio, electronics or television 
- you can write to us and ask for advice. 
You'll get honest suggestions anda patient, 
fully detailed answer. You don't have to 
feel obligated to buy merchandise just 
because you write for free advice. Our 
engineers eat, sleep and drink radio and 
electronics - and there's nothing in the 
world they'd rather think about. So write 
anytime or drop into any of our stores if 
you're in the vicinity. Well answer your 
questions with the same speed that we fill 
mail orders - and, believe us, that's fast! 

Uri ATTENTION EXPORTERS I j } 
Orders from friends outside the conti- 
nental U. S. will get special attention 
and faster handling if they are address- 
ed to the Export Division, New York 

FMIIII.- ..0 MOM I lo. -u 
I 
I I I 
I 
I 

NEW YORK 
100 Sixth Avenue 

I 542 E. Fordharn Rd., 
Bronx 

CHICAGO 

901 W. Jackson Blvd. 
229 W. Madison St. 

ATLANTA I 
265 Peachtree St. 

NAME 

BOSTON 
110 Federal St. 

RUSH 

SHOP IN PERSON 

AT ANY ONE OF 

OUR OUTLETS: 

FOR FREE CATALOG!!! 
I I I I 
I I I 
I I 

LAFAYETTE RADIO RD 
901 W. Jackson. Blvd., Chicago 7 

100 Sixth Avenue, New York 13 

Please send my FREE CATALOG No. 91. 

ri Please fill attached order. I enclose $ in 
postal note, money order or check. Will remit few 
cents postage when order is received. 

ADDRESS I NEWARK I 
I 24 Central Ave. 

I CITY ZONE STATE I. 

16 I- ..... ..- llII.MIIMI MIIIIIIIMMNJ 
RADIO ag TELEVISION NEWS 
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The Offer Still Stands! SERVICEMEN: We'll Prove 

You'll Save Time, and Earn 

More with PHOTOFACT! 

Well Send Yoi 

Absolutely... 

Only 98.73 Down Puts the 

Complete Photofact Library 

in Your Shop Today.. 

NOW -the new "Pay-as- you -Profit" 
Plan brings the famous PHOTOFACT 

Library within the reach of every 

Serviceman! Now you can easily own 

the world's finest radio service data - 
seven complete volumes, plus contin- 

uous PHOTOFACT Folder Set service - 
full coverage of all post -war AM, F M 

and TV models! Everything yoe u'll 

need for quicker, morreg 73 down servicing. You pay 
-the remainder in small monthly 
payments. Absolutely no 

carrying 
charges and no lute 
down payment -and you get the com- 

plete Library immediately. Your Job- 

ber has all the details of this amazing 

new purchase plan. See him today, or 

write us direct for full information. 

Get the Easy -Pay Details Now! 

PHOTOFACT 

Cumulative Index 

Send today for the FREE 
Cumulative Index to PHOTO- 

FACT Folders covering all post- 
war receivers right up to the 
present. Helps you find the 
Folders you want in a jiffy - 
Folders that make your work 
quicker, easier, more profit- 
able every working day. Get 
this FREE Index at your Job- 
ber or write direct for now. 

CURRENT PHOTOFACT BEST -SELLERS 
The Recording and Reproduction of SOUND, by Oliver Read. The com- 
plete, authoritative treatment of the entire subject of Sound, written 
by the editor of Radio & Television News $5.00 
Photofact Television Course. The book used by thousands; gives you a 
clear understanding of TV principles, operation and practice . $3.00 
Television Antennas. Shows you how to select and install the proper antenna, and how to overcome antenna problems $1.25 
1948 Record Changer Manual. Covers 45 models made in 1948, including 
new LP and dual -speed changers, plus leading wire recorders. 
Based on actual analysis of the equipment $6.75 
Auto Radio Manual. Complete Photofact service data on more than 
100 post -war auto radio models -a time-and-money-saver . .$4.95 

HOWARD W. SAMS & CO., INC. INDIANAPOLIS 1, IND. 

September, 1949 

This PHOTOFACT Folder on the 
RCA 630 Television Receiver or, 
a PHOTOFACT Folder on any post- 
war AM or FM set of your choice 
(as listed in the PHOTOFACT Cumulative Index) 

NOW -learn for yourself at our expense- 
how PHOTOFACT will make 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 25,000 successful service 
technicians. You'll discover quickly that no 
other service gives you PHOTOFACT's outstand- 
ing advantages: completeness, accuracy, uni- 
formity and ease -of -use. PHOTOFACT alone, is 
the only radio service data prepared from lab- 
oratory analysis of the actual equipment. 
Nothing in the field equals PHOTOFACT. Know 
the facts get your FREE Folder now. Ex- 
amine it use it- compare it -and you will 
understand why no modern service shop can 
afford to be without PHOTOFACT. 

NOTE: This FREE offer is limited to 
Service Technicians. Attach coupon be- 
low to your letterhead and mention the 
name of your jobber. If you have no 
letterhead, send coupon to your jobber. 
Experimenters and others may obtain 
the Photofact Folder by remitting 50c. 

rra sta s! ta ta ta, 
HOWARD W. SAMS & CO., INC. 
955 N. Rural St., Indianapolis 1, Ind. 

II am a Service Technician: I 
Send FREE Folder on RCA 630 TV Receiver 
Send Photofact Folder for set model I 

I am an Experimenter: 

I Send Photofact RCA 630 Folder. (50c enclosed) 
Send FREE Photofact Cumulative Index 

I I Send Full Easy -Pay Details 

IName I 

IAddress I 

I I City Zone .... State 
(Offer expires Oct. 30, 1949. Good only in U. S. A.) fi fa M - I Ir - - MN 
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P 

WRITE FOR COMPLETE LITERATURE 

Representatives and Distributors 

Throughout the U.S.A. and Canada 

PYRAMID ELECTRIC COMPANY 

155 Oxford Street 

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

TELEGRAMS:. WUX Paterson, N. .1. 

CABLE ADDRESS: Pyramidusa 
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FRANK A. HINNERS will head the new 
program of the Jewel Radio & Televi- 
sion Corp. in that 
company's emer- 
gence into new 
fields as well as par- 
ticipate in its pres- 
ent operations. 

Possessing much 
experience in the 
radio manufactur- 
ing industry, Mr. 
Hinners was former customer rela- 
tions manager of Teletone Radio 
Corp., vice -president of engineering at 
Air King Products Co., and commercial 
engineer with Servo Corp. of Amer- 
ica. His work in radio engineering 
in executive capacities dates to 1922, 
and to 1910 when he began his career. 

* * * 

ROLLA E. POWERS, consulting elec- 
trical engineer, has been added to the 
staff of Ebasco Services Incorporated. 
His previous association was with the 
Stanolind Oil & Gas Company as proj- 
ect engineer. 

From 1923 to 1945, Mr. Powers was 
employed by Westinghouse Electric. 
Becoming district manager of the man- 
ufacturing and repair division at Chi- 
cago, 1938, he transferred to the Pacific 
Coast as manager in a similar capac- 
ity. 

In 1943 he was loaned to the Kellex 
Corporation to act as a department 
head, designing, constructing and put- 
ting into operation the diffusion plant 
at Oak Ridge, Tenn. Subsequently 
he was assigned the duties of super- 
vision of the design and construction 
of the oxygen plant and the purchase 
of equipment and material with Stano- 
lind. 

* * * 

APEX ELECTRONIC SALES CORPORA- 
TION has been appointed by Federal 
Television Corporation of New York 
as national sales agency for its line 
of TV receivers. 

Well known nationally as agent for 
leading lines of, tele antennas, phono- 
graphs, and other related products, 
Apex is headed by Al Jacobs and Max 
Zimmer. Federal Television Corpora- 
tion plans soon to announce their new- 
est set, heretofore kept "under wraps." 

* * * 

AUSTIN C. LESCARBOURA completed 
his year's term as governor of the 
174th district, Rotary International, 
which takes in Westchester County, 
Greater New York, Long Island, and 
Bermuda. 

Mr. Lescarboura is a well -known 
radio journalist, publicist, and adver- 
tising man, who heads his own adver- 
tising agency at Croton -on- Hudson, 
N. Y. He has been a member of the 

Peekskill Rotary Club since 1926, and 
is a past secretary, past president, and 
past director. For over 20 years he 
has been active in Rotary circles. 

* * * 

DR. ALFRED OTTO C. NIER, the first 
man to isolate uranium 235, has be- 
come associated with Minneapolis - 
Honeywell Regulator Company on a 
consulting basis, it was recently an- 
nounced, on a contract approved by 
the board of regents of the University 
of Minnesota, where he is a physics 
professor. 

Mr. Nier is internationally known 
for his development of the mass spec- 
trometer that first produced uranium 
235. He is currently assisting the 
company in research work on mercury 
switches, including experiments on 
techniques of producing high quality 
gas for filling the switches, which are 
used in a wide range of industrial 
activities such as safety control in- 
struments, automatic bomb sights for 
military aircraft, and dictating ma- 
chines. 

* * * 

WILLIS E. PHILLIPS, named vice- presi- 
dent and general manager of the 
Rauland Corpora- 
tion at 4245. N. 
Knox Ave., Chicago, 
was formerly assist- 
ant to the president, 
to which position he 
came from Motor- 
ola. 

Mr. Phillips, a 
registered engineer, 
started his business career as chief 
engineer of WILL at Champaign -Ur- 
bana, the radio station of the uni- 
versity. Subsequent to his experience 
there, he has occupied executive en- 
gineering positions at Bendix and Ze- 
nith and with the broadcast equipment 
division of Raytheon Manufacturing 
Company. 

He will continue his affiliation with 
the IRE and the Radio Engineers Club 
of Chicago. 

* * * 

DR. VLADIMIR K. ZWORYKIN, vice presi- 
dent and technical consultant of RCA 
Laboratories Division was presented 
recently with the Lamme Medal by 
the American Institute of Electrical 
Engineers. 

Established in 1928 through a be- 
quest of Benjamin Garver Lamme, 
chief engineer of the Westinghouse 
Electric Co., the medal was given Dr. 
Zworykin for his outstanding contri- 
bution to the concept and design of 
electronic apparatus basic to modern 
television. 

Dr. Zworykin is a graduate of the 
Institute of Technology at St. Peters - 
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f;t RADIO, ELFVISION 
and ELECTRONICS 

Master ACC Phases 
Get Complete Training. You Receive and Keep All 

YOU 
_ Build This 
Superheterodyne 

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

YOU RECEIVE THIS 
PROFESSIONAL MULTITESTER! 

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

R. F. OSCILLATOR: 
This is one of 
the interesting 
units you will build. You learn how 

audio -frequency 
energy is generated 

and radiated by a vac- 
uum -tube circuit. 

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

P 
T.R.F. 

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

ceivers, one 
of which, a 4- 

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

September, 1949 

Equipment, Parts and Lessons. No Extra Charges. 

GOOD PAY 
and Unlimited Opportunities 

in JOBS LIKE THESE: 
Business of Your Own 

Radio Manufacturing, Sales, Service 
Broadcasting Telecasting 

Television Manufacturing, 
Sales, Service 

Laboratories : Installation, Mainte- 
nance of Electronic Equipment, 

Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 

Sound Systems and Telephone Com- 
panies; 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 cathode -ray 

principles 
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 check- 

ing parts and circuits 
Experiments with inverse feed -back 
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 residence 
school, are adapted to your training 
in your own. home. Shop Method Home 
Training has been proved by hundreds 
of successful graduates. 

Both Resident and Home Study 
Courses Offered 

You will find all lessons easy to under- stand because they are illustrated 
throughout with clear 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. 

APPROVED 
FOR 

VETERANS! 
Check coupon below 1 

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

YOU NATIONAL SCHOOLS 
LEARN BY LOS ANGELES 37, CALIF. EST. 1905 

DOING 
You receive 
special labora- 
t or y 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. 

! ' f r ff 
,úlß 11 11 

FIND OUT NOW ... MAIL COUPON TODAY 
National Schools, Dept. 9 -RN Mail in envelope 4000 South Figueroa Street or paste on 
Los Angeles 37, California , penny postal. 
Send me your FREE book "Your Future in Radio" and the sample lesson of your course. I understand no sales- man will call on me. 
NAME-- - --_ ---__ AGE_._ 

ADDRESS ______ 

Check here if Veteran of World War II 
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Watch 1J0['ll for the 

BIG NEWS in TRANSFORMERS 

Full Frequency Range INPUT and OUTPUT TRANSFORMERS 
Freq. Response, ± 0.5 db, 20 to 20,000 Cycles 

B1 -7 INPUT: low impedance mike, pickup, or multiple line 
to grid(s). Pri: 50/150/250/600 ohms. Sec: 50,000 ohms CT. 
Unique in the field-has continuous, tapped primary winding 
that needs no series -parallel connections. Impedance changes 
are simple with rotary switch. Oper. level, + 15 dbm. Hum re- 
duction, -70 dbm. Sealed in compact, drawn steel case, 215/íe" x 
2 %" x 2Vs" List price, $23.00 

BO -9 OUTPUT: P -P plates to line or voice coil. Pri: 5000/3000 
ohms CT. Sec: 600/150/16/8/4 ohms. Ideal for use with 6AS7 -G, 
6B4G's, 2A3's, etc. Stated freq. response measured at operating 
level of +40 dbm. In drawn steel case, 4W x 31yfe" x 35dí ". 
List Price $22.00 

Get details on the whole CHICAGO New Equipment Line 

Catalog No. 

BI -7 

Catalog No. 

SR -300 

LOW PASS FILTER AND SPLATTER CHOKES 

For limiting band width in low /high level speech applications 

LPF -1 FILTER, for attenuating frequencies above 3000 cycles in 
low level speech amplifiers for aircraft, police, amateur, and other 
communications use. Operates from a 15,000 -ohm source (plate 
of 6C5, 6J5, or triode 6SJ7) to a 100,000 -ohm grid (step -up 
ratio, 2.6 to 1) or to a 500 -ohm line. Has extremely sharp cut -off 
characteristics and negligible insertion loss. Operates efficiently 
at signal levels up to -8 db. A complete, self -contained filter in 
a compact, drawn steel case only 25.fe" x 2%" x 2Yss ". 
List Price $10.00 

SR -300. SR -500. SPLATTER CHOKES, for use in high level "clip- 
per" filters to reduce the band width of AM signals, while per- 
mitting heavier modulation and greater effective, radiated power 

in speech transmitters. Windings are tapped for an inductance range of .02 to 1.5 
hys. at relatively constant Q. Adequately insulated to withstand high peak volt- 
ages when heavy modulation is employed. Mounted in drawn steel cases with 
bushing -insulated terminals. 
SR -300, 300 ma. d -c, size 55/(ex 5 % "x 4'/16" List price, $1 7.00 
SR -500, 500 ma. d -c, size 61.0x5Yss "x55/íí" List price, $22.00 

Catalog Line of HERMETICALLY SEALED TRANSFORMERS 
... Meet All JAN -T -27 Requirements! 

A complete range of power, bias, and filament transformers, and 
filter reactors, that meet all Grade I "JAN" tests for Class A 
operation. Famous CHICAGO "Sealed in Steel" constructions 
with bushing- gasket terminal seals. If you are in military re- 
search or development work, be sure to get complete details 
at once on this advanced line of hermetically sealed transformers. 

5 NEW CATALOGS NOW AVAILABLE 
CHICAGO New Equipment Transformers CHICAGO Vibrator Transformers 
CHICAGO Replacement Transformers CHICAGO Television Transformers 

CHICAGO Hermetically Sealed Transformers 

Ask for Them at Your Jobber, or Write Us Direct 
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DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 

burg and received a doctor of phil- 
osophy degree from the University of 
Pittsburgh in 1926. An honorary de- 
gree of doctor of science was conferred 
by Brooklyn Polytechnic Institute. A 
fellow of the A. I. E. E., he belongs to 
the Institute of Radio Engineers, 
Franklin Institute, Sigma Xi, and the 
American Association for the Advance- 
ment of Science, to name only a few 
of his memberships. 

* * * . 

BELL TELEVISION, INC.. has moved to 
larger quarters at 552 West 53rd 
Street, New York City, where it will 
occupy an entire floor. The company, 
engaged in the rental and installation 
of large- screen television for public 
places, was formerly at 147 West 42nd 
St., N.Y.C. ... Consolidating the ex- 
ecutive offices and warehouse under 
one roof, the ATLANTIC BRASS & COP- 

. PER CO. has announced the removal of 
its executive offices to 328 St. Marks 
Ave., Brooklyn 17, N. Y. . . . VOICE 
AND VISION, INC.'s president, Robert 
E. Samuelson, announces that the 
company has moved its offices and 
showrooms to new and larger quarters 
at 314 N. Michigan Avenue, Chicago, 
Ill.... Combining factory and show- 
rooms, the new home of the TRANS -VUE 

CORPORATION will occupy an addi- 
tional 12,000 square feet of space 
at 1139 -41 South Wabash Avenue, Chi- 
cago, Ill.... To serve the District of 
Columbia and adjacent counties, a 
district sales office has been estab- 
lished by the WESTON ELECTRICAL IN- 
STRUMENT CORPORATION of Newark 
at 6230 Third St., N. W., Washington, 
D. C., with its subsidiary the C. J. 
Tagliabue Corp. 

* s * 

CHARLES K. HORWITZ, following a 
short illness, recently passed away. He 
was associated with the Insuline Cor- 
poration, of America, as assistant to 
the president. 

During World War II, Mr. Horwitz 
was a major in the Army in charge of 
the personnel affairs division of the 
second service command and was in- 
strumental in organizing the Army 
Emergency Relief Program. In charge 
of industrial relations for Insuline, he 
also assisted the sales department in 
its distributor relations. 

A member of many clubs and organ- 
izations, he will be missed by his asso- 
ciates and the friends he made in the 
course of his career. 

* * * 

JOSEPH H. McCONNELL was elected 
executive vice president of the Radio 
Corporation of America at the recent 
board of directors meeting. Previous 
to his appointment to this post, he 
served as vice -president in charge of 
RCA, a position he attained January 7, 

1949. He has been associated with the 
corporation since 1941, when he joined 
the legal department. 

A native of Davidson, N. C., Mr. 
McConnell was graduated from David- 
son College in 1927, and in 1931, he 
received his law degree from the Uni- 
versity of Virginia, subsequently prac- 

(Continued on page 151) 
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Get On The TV Band-Wagon Now! 
GOOD PAYING JOBS ARE WAITING FOR GOOD MEN - CREI TRAINING IS YOUR BEST REFERENCE 

Add CREI Technical Training to Your Present 
Radio Experience, Get That Better Television Job 
-Make More Money -Enjoy Increased Security. 

You can make your own opportunity in Television, if you 
start preparing now. No need to tell you how fast this great 
new field is expanding -or, of the great number of jobs 
that are being created. If you are in Television now, expect 
to be, or wish to get in, CREI offers the very training you 
need to help accomplish your aims. 

CREI can show you the way with convenient spare -time 
study at home that gives you the up -to -date technical back- 
ground you must have for Television. CREI courses are 
designed to give you a thorough grounding in basic prin- 
ciples and take you step -by -step through the more advanced 
subjects of Television and its related fields. It must be re- 

VETERANS: CREI TRAINING AVAILABLE UNDER G.I. 
BILL. FOR MOST VETERANS JULY 25, 1951, IS THE DEAD- 
LINE -ACT NOW! 

if you have had professional or advanced amateur experience and want to make snore money, let us prove to you we have the training you need to qualify for a better radio job. To help no answer intelligently your inquiry please state briefly your background of experience, education and position. 

Capitol Radio 
Engineering Institute 

An Accredited Technical Institute Founded in 1927 
Dept. I I9 -A, 16th and Park Road, N. W., Washington I0, D. C. 

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

Sipieniber, 1949 

membered that all new electronic developments have their 
roots in past techniques. CREI training is basic and helpful 
in your daily work right from the start. You will learn 
about and understand such subjects as: Optics; Pulse Tech- 
niques; Deflection Circuits; RF, IF, AF and Video Ampli- 
fiers; FM; Receiving Antennas; Power Supplies; Cathode 
Ray, Iconoscope, Orthicon and Projection Tubes; UHF 
Techniques, Television Test Equipment, etc. 

FREE SAMPLE LESSON 
Now, see for yourself! Mail the coupon for free sample lesson and see how interesting it is to study at home and improve your income through ability the CRE1 way. 

"THE ORTHICON AND IMAGE ORTHICON" 
This lesson describes the development of the small, 3 -inch image orthicon tube; theory and operation of the orthicon; image orthicon; specific 'features. 1 

MAIL COUPON FOR FREE BOOKLET 
CAPITOL RADIO ENGINEERING INSTITUTE 
16th and Park Road, N. W., Dept. 119 -A, Washington 10, D.C. 
Gentlemen: Please send sample lesson and booklet, "Your Future in the New World of Electronics," together with full details of your home -study training. I am attaching a brief resume of my experience, education and present position. 
Check field of greatest interest: 

PRACTICAL TELEVISION ENGINEERING 
D PRACTICAL RADIO TELEVISION, FM & ENGINEERING ADVANCED AM SERVICING 

AERONAUTICAL RADIO ADVANCED ELECTRONICS 
- ENGINEERING COMMUNICATIONS 
BROADCAST RADIO ENGI- RADIO- ELECTRONICS IN NEER,NG (AM, FM, TV) INDUSTRY 

NAME 

STREET 

CITY ZONE STATE 
I AM ENTITLED TO TRAINING UNDER G. I. BILL. 
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HERE'S n FO YOU ... 
'FOR YOUR CUSTOMERS 

Replacement Transformers 

_24 SERIES- 
Thordarson "24" Series Service Line 

BHH BHV 

Servicemen are acclaiming Thordarson's new 

replacement transformers as tops in the field. 
Outstanding in quality and performance, 

these new Thordarson replacement transformers 
are very modestly priced! They are available 
as follows: 

Tube to Voice Coil 
Type Case Pri. Pri. Max. Mtg. Dimensions List 
No. Style Typical Applications Imp. M.A. Watts Centers W. D. H. Weight Price 

TS -24548 BAH Midget Replacement - 1 54,354, etc. 4 -5000 10 1 1 % 2% 1 146 % 81.45 

TS -24549 BAH Midget Replacement - 1C5GT, 7 -8000 10 1 1 % 2/s 1 134 % 1.45 
1G5GT, 154, 354, etc. 

TS -24550 BAH 2A3, 6A3, 6B4, 6W6, 7A5, 2000 55 5 2 2% 114 1% % 1.35 
25AC5, 25B5, 25N6, 25L6, 35A5, 
35L6, 35B5, SOBS, 50A5, 50L6, 
70L7, 48, etc. 

TS -24551 BAH 31, 43, 45, 50, 59, 71 A, 3S4, 2B6, 5000 40 5 2 2% 1 % 1 % % 1.38 
6A5G, 6V6, 7C5, 12A5, 25A5, 
25A6, 25A7, 35L6, etc. 

TS -24552 BAH 20, 31, 33, 41, 42, 46, 47, 59, 89, 7000 
105, 1G5, 105, 1S4, 2A5, 305, to 30 5 2 23A 1 % 1 % % 1.30 
6A4, 6AC5, 6B5, 6F6, 6K6, 3S4, 10000 
6N6, 6V6, 785 etc. 

TS -24S54 BAH 38, 85, D 8 , 1 1 F4, 1 F5, 1 J5, 15000 
1T5, 6Ê6, 6V7, OY7, etc. to 10 5 2 2% 134 1% % 1.48 

25000 

Universal Service Replacement 
Type Case Pri. Pri. S. Max. Mtg. Dimensions List 
H. Style Typical Applications Imp. M.A. Imp. Watts Centers W. D. H. Weight Price 

TS -24560 BHH Single or push pull plates 4M, 7M 35 .1 to 4 2 2?/ 1 3 1% % 2.40 
8M, 10M 29 ohms 

14M, C.T. 
TS -24561 BHH Single or push pull plates 4M, 7M 40 .1 to 8 24" 2% 1 % 1% 1 2.70 

8M, 10M 29 ohms 
14M, C.T. 

Universal Matching -Line or Lines to Voice Coil 
Type Case P 'mars Secondary Mtg. Dimensions List 
No. Style Ohms Ohms Watts Center W. D. H. Weight Price 

TS -24566 BHH 2000 -1500- 1000 -500 3.2 to 4, 6 to 8 10 2% 2% 2 1% 1 3.45 
TS -24562 BHH 3000 -2500 -2000 Pri. as 500, Sec. .06 to 8 10 2154 33/8 2% 3 2 5.75 

1 500- 1000 -500 Pri. as 1000, Sec. .12 to 16 etc. 

Transformers Exact Popular Replacement "24R" Series 
Type Case Pri. Secondary No. 1 Rect. Fil. Mtg. Dimensions List 
No. Style VA A.C. Volts D.C.M.A. Fil. N. 2 Centers W. D. H. Weight Price 

TS -24R00 AGF 50 240 -0 -240 40 5V -2A 6.3V.C.T. -2A 2 x 2% 2% 3 1134 1 % 4.90 
TS- 24R00 -U GGV 50 240 -0 -240 40 5V -2A 6.3V.C.T. -2A 2 x 19/6 29/6 29/6 3% 1 % 4.90 
TS -24R01 AGF 56 325 -0 -325 40 5V-2A 6.3V.C.T. -2A 2 x 2 V2 2 % 3 11',¡6 23% 5.15 
TS- 24R01 -U GGV 56 325 -0 -325 40 5V -2A 6.3V.C.T. -2A 2 x 1ií/6 29 16 21 í 3% 2% 5.15 

TS -24R02 AGF 70 350 -0 -350 70 5V -2A 6.3V.C.T. -2.5A 21 x 213/(6 2136 3% 246 334 6.25 
TS- 24R02 -U GGV 70 350 -0 -350 70 5V -2A 6.3V.C.T. -2.5A 2 % x 2 A 2% 346 3 V 334 6.25 
TS -24R04 AGF 83 350 -0 -350 90 5V -3A 6.3V.C.T. -3.5A 21% x 2i3/ó 2136 3M 2% 3% 6.75 
TS- 24R04 -U GGV 83 350 -0 -350 90 5V -3A 6.3V.C.T. -3.5A 2 3 x 243 2% 3í3/s 3% 3 % 6.75 
TS -24R05 AGF 135 350 -0 -350 120 5V -3A 6.3V.C.T. -4.7A 234 x 3% 3% 3 4 3 5 7.65 
TS- 24R05 -U GGV 135 350 -0 -350 120 5V -3A 6.3V.C.T. -4.7A 234 x 211/6 334 3% 3% 5 7.65 
TS -24R06 AGF 154 375 -0 -375 150 5V -3A 6.3V.C.T. -4.7A 2 %x 3.46 37% 4Vs 3% 5%a 9.05 
TS- 24R06 -U GGV 154 375 -0 -375 150 5V -3A 6.3V.C.T. -4.7A 2% x 213/s 3M 3% 4% 5% 9.05 
TS -24R07 AGF 200 400 -0 -400 200 5V -3A 6.3V.C.T. -5A 3 x 3% 34 4% 346 8% 12.00 
TS-24R01-U GGV 200 400 -0 -400 200 5V -3A 6.3V.C.T. -5A 3 x 354 3% 47% 4Vs 8% 12.00 

SEE THEM AT YOUR JOBBERS: 

THORDARSO 
ELECTRIC MANUFACTURING DIVISION 

MAGUIRE INDUSTRIES, INC. 
500 W. Huron St. Chicago 10, Illinois 
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ELE ISI 
RIGHT AT HOME! 

By the new method of 

,= O- 
training on film and tape recordings 
Now the De Forest -Sanabria Corporation -a division of the world's 
largest television training school -brings class -room instruction to 
you right in your own home! You actually hear your instructor's 
recorded voice. At the same time you watch "blackboard" size 
projected pictures, diagrams and illustrations. It's the quick, easy 
way to equip yourself for the big earnings in television -today! 
LOOK ... You get the tape recorder and projector 

right at the start of your course! 

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

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

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

r.Á,Y: v©ev; 

READ from reference library ASK your questions 
on tape 

You receive complete books, pamph- Tell your instructor about 
lets and manuals to supplement anything that puzzles you 
your instructor's lessons. and get his answers back 

pronto. 

BE A SUCCESS ... ACT NOW! 
Millions of television set owners are demanding qualified 
television technicians to service their sets. There is a 
tremendous shortage of such qualified men today and 
will be for many years to come. Get in on the ground 
floor of this booming industry and be prepared to accept 

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

r-- 

The De Forest -Sanabria Corp. 
A subsidiary of American Television, Inc. 

5050 North Broadway, Chicago 40, Illinois 

September, 1949 

4IlLt? 

MAIL COUPON TODAY! 
De Forest -Sanabria Corporation FREE BOOK Dept. RN -9 
5050 Broadway, Chicago 40, III. TELLS HOW 
Dear Sirs: 

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

NAME 

ADDRESS 

CITY 
(Mail in envelope or paste on a postcard.) 

AGE 

STATE 
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New baby in a proud family .. 

5" ROUND PM 
LO UDSPEAKZR 

THERE'S always something new and better in the 
G -E Speaker Line -Now it's the G -E 5" Round 

-specifically designed for service replacement! 

Naturally it has the quality you expect of a General 
Electric Speaker - sturdy all -weld construction, 
rock -steady G -E Alnico 5 magnet -plenty of power, 
sensitivity, fidelity! Give your customers the best - 
that G.E. gives you! See your G -E parts distributor 
and stock up today. 

30 

Of course it has the famous G -E Aluminum Foil Base Coil! Not 
subject to warping resulting from high humidity. Provides 
much higher power handling capacity. P. S. All G -E Speakers 

have this Metal Base Voice Coil -don't forget that! 

FEE_wth 
all 4 ", 5 "and 51/4 ' G -E Speakers! 

Chassis Mounting Brackets 
Save time, money and 

materials for the hard- 
working serviceman! 

Well, now, here's the story. With 
the serviceman in mind, G. E. 

has cooked up these neat little 
mounting kits to save your tem- 
per and please your customers. 
They're adjustable -up, down or 

sideways, for simplified mount- 
ing of speakers in small working 
areas. Less work for you -and a 

cleaner job for that important 
fellow -your customer. The 
brackets are FREE with every 4 ", 

5" and 51/4" G -E speaker you get 
from your G -E distributor or 
jobber. General Electric Corn - 
pany, Parts Section, Electronics 
Park, Syracuse, New York. 

GENERAL () ELECTRIC 

Memo 
4 

6 
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There is just as much need for 
radio - electronic technicians in 
the nucleonic program as there 
is for physieists, chemists, etc. 

RADIO- __ 

ELECTRONICS 

In The Atomic Energy Program 

By 
SAMUEL FREEDMAN, 

W6YUQ 
Developments Eng., DeMornay Budd, Inc. 

r 1HE multi -billion -dollar atomic 
energy program, first revealed 

- in the form of the atom bomb in 
August, 1945, now provides astounding 
opportunities for radio and electronic 
personnel. 

At the March, 1949, exhibition of the 
Institute of Radio Engineers, in the 
Grand Central Palace in New York 
City, a whole section was taken over 
by manufacturers of nucleonic instru- 
mentation. These were principally 
comprised of a wide variety of Geiger - 
Mueller counters, or radioactivity de- 
tectors, of which a few are shown on 
the following pages. These instru- 
ments also included scaling equipment, 
ionization chambers, and high- sound- 
ing apparatus names, which, for the 
most part, turned out to be simple 
circuitry and tubes well within the 
realm of understanding of most of the 
readers of this magazine. 

We are only at the beginning of a 
vast program that will become as great 
as the rest of radio and electronics. 
This must be so since radio- electronics- 
nucleonics are closely interrelated and 
overlap in their personnel qualifica- 
tions to such an extent that they can- 
not be completely separated one from 
September, 1949 

the other. The radio engineer, service 
technician, and installer belong in all 
three of these fields. 

No single person can completely 
visualize the magnitude of the over- 
all program. For the past two years, 
the author has been in frequent con- 
tact with extensive portions of this 
program's physical installations and 
has also provided cooperation on an 
industrial basis to many of its excel- 
lent personnel. If national security is 
a factor in any discussion of this sub- 
ject, it may be said that our greatest 
protection lies in the fact that the 
atomic energy, or more correctly, the 
nucleonic program, requires labora- 
tories, plants, quantity and high - 
calibre in personnel, and financial out- 
lay, plus the national policy that exists 
only in the United States. This conclu- 
sion was reached after personal visits 
to the following major activities, 
which represent only a portion of the 
establishments and organizations de- 
voted to the furtherance of nucleonic 
developments in this nation. 

The Oak Ridge, Tennessee, installa- 
tions include: (a) The gaseous diffu- 
sion plant, called K25; (b) The elec- 
tromagnetic plant, called Y12; (c) The 
Oak Ridge National Laboratory, called 
X10; (d) The Oak Ridge Institute for 
Nuclear Studies; and (e) The NEPA 
plant, the initials meaning "nuclear 
energy for the propulsion of aircraft." 

Besides the Oak Ridge activities, 

Handling a shipment cf 
radioactive isotopes 
from behind a bank of 
lead bricks as a safe- 
guard against exposure 
to radioactivity. Back- 
ground shows birds 
eye view of Y12 elec- 
tromagnetic plant at 
Oak Ridge. Tennessee. 

other laboratories throughout the 
country include the Los Alamos Scien- 
tific Laboratory at Los Alamos, New 
Mexico; the Brookhaven National Lab- 
oratory, Upton, Long Is.; the Argonne 
National Laboratory at Chicago; the 
University of California at Berkeley; 
the Ryan High -Voltage Laboratory, 
Palo Alto, California; the Atomic En- 
ergy Commission at Washington, D. C., 
plus its various area offices of directed 
operations; the Sandia Base, Albuquer- 
que, New Mexico; and the hundreds of 
universities, colleges, and other insti- 
tutions of higher learning that are de- 
voting much study time and experi- 
mentation to the problems of nuclear 
fission. 

Added to the work of these labora- 
tories are the activities of many major 
industrial organizations, the most no- 
table being Carbon and Carbide Chem- 
icals Corporation, General Electric 
Co., Westinghouse Electric, among 
others. 

These are all tremendous undertak- 
ings. At Oak Ridge, Tennessee, lo- 
cated eighteen miles from the city of 
Knoxville, near the Cumberland Moun- 
tains, the Great Smoky Mountain Na- 
tional Park, and the site of the Ten- 
nessee Valley Authority development 
is a reservation comprising 59,000 
acres and extending into two counties. 
Employees, families, and the persons 
serving them make a total of about 
36,000 people. 
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RADIOACTIVE 
NON - RADIOACTIVE 

COPPER BLOCK 
COPPER BLOCK 

LAYERS CHIPPED FROM ORIGINAL 
NON -RADIOACTIVE BLOCK 

CLAMPED TOGETHER AND BAKED 
AT GIVEN TEMPERATURE SEVERAL 

HOURS -ATOMS OF W DIFFUSE INTO "B' 

AMOUNT OF RADIOACTIVE ATOMS 
DIFFUSED INTO BLOCK 'B' DETERMINED 

Fig. 1. Self- diffusion technique, imparting radioactivity to pieces of like materai, 
then measuring chips for presence of radioactivity with Geiger -Mueller detectors. 

At Los Alamos, New Mexico, in 
breath- taking scenery at an elevation 
about 7400 feet above sea level, there 
lies 68,000 acres of canyon and mesa 
land. The laboratory is located about 
sixty miles northwest of Albuquerque 
and about thirty -five miles west of 
Santa Fe. Living in this vicinity are 
8000 persons, people located there 

solely because of the atomic energy 
program. An investment of about 
8500,000,000 is represented by the proj- 
ect, which is operated under the aus- 
pices of the University of California 
as a contractor for the Atomic Energy 
Commission. 

At Albuquerque, New Mexico, is the 
Sandia Base, located near the foot of 

Fig. 2. Some commercially -made Geiger -Mueller counters for measuring radioactivity. 
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the Sandia Mountains about five miles 
out of the city. Several thousand 
persons are engaged there in special 
applications and developments related 
to the nucleonic program. 

The premises at Brookhaven Na- 
tional Laboratory include all of old 
Camp Upton of World War I fame, a 
vast establishment which is still un- 
dergoing heavy expansion. The work 
of more than fifty associated univer- 
sities and colleges in northeastern 
United States is coordinated at this 
point. 

The Argonne National Laboratory 
in and about the Chicago area is even 
larger and is a coordinating center for 
many Midwest universities and col- 
leges headed by the University of 
Chicago. 

At Schenectady, N. Y., on a several - 
thousand -acre tract, General Electric 
is building and operating the David 
Knolls Laboratory under sponsorship 
of the Atomic Energy Commission for 
the purpose of generating primary 
power for the creation of electricity. 
This firm also has a hand in the op- 
eration of the Hanford plant in the 
State of Washington for the produc- 
tion of plutonium or for utilization of 
the plutonium process. 

Westinghouse Electric is reported to 
be conducting work leading toward the 
use of nuclear energy for the propul- 
sion of ships. 

The atomic energy program con- 
tinues to operate with Federal expen- 
ditures on the order of one billion 
dollars per year, four years after ter- 
mination of World War II. Emphasis 
is increasingly being directed on ap- 
plications in the fields of medicine, 
health, agriculture, and industry. One 
of the outstanding aims of the pro- 
gram is in connection with the produc- 
tion and distribution of radio -isotopes, 
and fantastic and unlimited are the 
possibilities and applications. To cite 
a recent example : When the micro- 
wave waveguide firm of DeMornay 
Budd Inc. encountered the problem of 
how to determine whether gold plating 
on waveguides was of uniform thick- 
ness, a professor at Columbia Uni- 
versity suggested the adding of a small 
amount of radioactive gold in the 
plating solution. The idea then would 
be to measure the amount of radio- 
activity on the surfaces of the wave - 
guide by means of a conventional 
Geiger -Mueller counter. Since radio- 
active gold has a half -life of 2i /z days 
(it diminishes in radioactivity 50% 
during that time), it is necessary only 
to make the measurements at the 
same interval of time after plating for 
various samples. 

It is also possible and feasible to 
determine the thickness and quality 
of concrete and many other materials 
by measurement of radioactivity in 
the radioactive material mixed in with 
such materials. 

In the field of agriculture, plant 
growth studies can be made by radio- 
chemical analysis of plants and soils 
to determine the extent of the root 
feeding zone and the relative avail- 
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ability of plant foods to sustain plants. 
In the field of medicine, studies can 

be made of vulnerable parts of the 
human body in connection with such 
diseases as cancer and tumors, offer- 
ing a measure of hope to people who 
would otherwise be in despair. Drink- 
ing a safe liquid that contains small 
amounts of radioactive material will 
trace the path of the liquid and per- 
mit a comparison between persons of 
normal health and those who are 
afflicted attaining a degree of accu- 
racy in diagnosis that might otherwise 
baffle the medical profession. This is 
called "tracer" work. 

A study of the role played by radio - 
electronics in the atomic energy pro- 
gram shows that there would be no 
such program without the extensive 
use of radio or electronic devices and 
techniques. There is just as much 
need for radio -electronic technicians 
as there is for physicists, chemists and 
members of the medical profession. 
The instrumentation branch of the 
Atomic Energy Commission is one part 
of it. To the extent of several mil- 
lion dollars a year the program has 
initiated and supported the develop- 
ment and production of Geiger -Mueller 
and ionization chamber types of sur- 
vey instruments. It has also supported 
the development and production in 
industry of scaling equipment to per- 
mit higher counting rates in the pres- 
ence of strong radioactivity. Such 
circuits have made possible a much 
more precise determination of radio- 
activity, regardless of magnitude, than 
the clicks or counts of a Geiger -Muel- 
ler device can make recognizable to 
the human ear and brain. For instance, 
it is now possible to record radioac- 
tivity by means of scaled -down circuits 
where the ratio is stepped down 2, 4, 
8, 16, 32, 64, 128, 256, 512, 1024, 2048, 
or 4096 to 1, depending on selector 
switch setting. 

In the laboratories are found fast 
transient cathode -ray oscilloscopes; 
microwave absorption sets in the new 
art of microwave spectroscopy for 
molecular analysis; waveguides ener- 
gized by a series of high -power mi- 
crowave tubes in combinations called 
microwave linear accelerators; and all 

Fig. 
and 
beta 

3. Measuring mineral radioactivity. When screen mesh is exposed, beta, gamma, 
higher radiations will be detected. When screen is shielded by metal slide, 
component will not be detected. It can be used in field exploration work. 

kinds of circuitry and devices which 
operate much faster than human reac- 
tion time, and protect personnel by 
making it possible for them to work 
at safe distances from dangerous 
amounts of radioactivity. 

Techniques developed in connection 
with radar for generating short pulses 
of tremendous peak power have many 
applications in the field of nucleonics. 
They require pulses much shorter than 
those used during World War II in 
connection with fast transient phe- 
nomena. They also require pulses of 
much greater peak power than were 
ever used in radar work for energizing 
microwave linear accelerators, in or- 
der to give matter an acceleration ap- 
proaching that of light itself inside 
guides or cavities. In fact, it may 
make other techniques, including the 
cyclotron, van der Graff generator, or 
comparable devices, obsolete. At the 
Ryan High Voltage Laboratory, the 
author saw a new microwave linear 
accelerator using 5000 -watt average 
power klystrons, with cavities replac- 
ing grids, used in a combination to de- 
velop over 11 /2 billion watts peak 

Fig. 4. Passage of radioactive liquid through the digestive sys- 
tem, blood stream, and tissue lesions differentiates between va- 
rious tumors, which are measured by radioactivity indicators. 
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power on 2855 megacycles in a wave - 
guide. The Atomic Energy Commis- 
sion invites proposals from anyone for 
new applications of radio and elec- 
tronics to facilitate nucleonic progress. 

The field of nucleonics knows no 
bounds since it recognizes all matter, 
whether gaseous, liquid, solid, to be 
nothing more than quantitative ar- 
rangements of positive, negative, and 
neutral charges in atoms, which are, 
in turn, combined to form the mole- 
cules of matter. It requires unlimited 
development to construct or artificial- 
ly create molecules now rare in na- 
ture, from those natural materials 
that are plentiful. 

Although it is still very early to 
hazard such guesses or make such 
prophesies, it is believed that old age 
is caused by the cumulative effects of 
cellular destruction resulting from 
day -by -day exposure to ever -present 
radioactivity. No matter how slight, 
radioactivity may be detected virtual- 
ly everywhere, including interstellar 
space, as it emanates from the sun. 
When science can find feasible forms 

(Continued on page 138) 

Fig. 5. Radioactive fertilizer permits many unusual studies 
of soil and plant growth, which will, in time, tend to revo- 
lutionize the current practices in the science of agriculture. 

RADIOCHEMICAL ANALYSIS 

OF PLANT& SOIL DISCLOSES: 
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FEEDING ZONE 
B- RELATIVE AVAILABILITY 

OF SOIL AND 
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SOIL 

---GROWING BARLEY PLANT 

ADD Na,HP'b, IN KNOWN PROPORTION 
TO PHOSPHATE FERTILIZER 
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Fig. 1. Six plug -in 
type interference fil- 
ters that were tested 
by the author. Nos. 1 -6 
tie in with the graphs 
shown in Figs. 3 and 4. 

Household Radio 

Interference Elimination 

By JOHN W. TEEGARDEN 

The over -all performance and limitations of several 
types of commercially built interference filters. 

HE problem of radio noise inter- 
ference has been with us since 

- - the beginning of radio reception. 
With the constant increase in fre- 
quency and the continuous improve- 
ment in the sensitivity of the receiv- 
ers used, however, it has become of 
particular importance in the last ten 
years. Many commercial filters have 
been constructed and sold through 
regular trade outlets. Some of these 
filters attempt to reduce the inter- 
ference produced by rotary or puls- 
ing mechanisms, or to prevent that 
interference so produced from enter- 
ing the back door of the radio set 
through the connection to the power 
line. In the past few months the 

writer has checked a considerable 
number of the standard plug -in type 
domestic filters with the results as 
shown in the accompanying graphs. 

It is of primary importance to con- 
sider the fact that the ordinary Amer- 
ican house wiring is different from 
anything else under the sun. Nat- 
urally, the electrical code calls for a 
single- circuit, 110 -volt system to have 
one side connected to ground. It hap- 
pens, however, that the grounded side 
is not at ground for radio frequen- 
cies. Thus, to approximate the situ- 
ation encountered in the average 
home, we must consider that over the 
measured frequency range an average 
value of 300 ohms impedance exists 

Fig. 2. Test setup used to check performance of commercially built filters. 
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between the ground wire and true 
earth ground. Likewise, for testing 
purposes, we will consider the wire - 
to -wire impedance and the impedance 
of the equipment that is permanently 
connected from wire to wire, and all 
other factors as indicating that a fur- 
ther 300 ohms impedance exists be- 
tween the so- called "hot" wire and 
the so- called "ground" wire. With 
such impedance values existing, it 
often appears to the radio interfer- 
ence specialist that unconduited house 
wiring exists for the happiness, in 
theory, of the antenna engineer and 
constitutes a well designed network 
for better dissemination of interfer- 
ence. 

For a check of filter attenuation, 
construction of a completely shielded 
box with the matching network shown 
in Fig. 2 will give satisfactory indica- 
tions of filter efficiency. The results 
obtained by pursuing this measuring 
technique will indicate immediately 
that the problems encountered in do- 
mestic filtering are much more diffi- 
cult than those found in aircraft, 
automotive, or marine situations. In 
each of these instances, a fairly good 
ground exists, and there is but one 
"hot" wire about which to worry. To 
achieve a similar degree of attenua- 
tion in domestic filtering through the 
same technique requires definitely a 
two- circuit filter and, of even more 
importance, a ground reference point. 
The importance of this so- called 
ground reference point cannot be over- 
emphasized. It may be the case, or 
the container, or the shell of the gad- 
get creating the noise, or the receiver 
for which the attenuation is de- 
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manded. In each instance, an effort 
must be made to use either an abso- 
lute ground or an artificial ground as 
the reference point for the filter. The 
danger existing with artificial grounds 
is that the whole system may then 
begin to radiate and, thus, counter- 
act all the beneficial effects of the 
filter. 

We now arrive at the real deter- 
mining factor which makes most do- 
mestic filtering so extremely difficult. 
Too much capacity from line to 
ground is a definite hazard, insofar 
as life insurance underwriting goes. 
Thus, we have a limiting factor, i.e., 
the safety requirement that a con- 
denser from line to case must be 
small, not to exceed .1 µfd. There- 
fore, we have a further limiting fac- 
tor -the amount of capacitance that 
can be used in a two- section pi -type 
filter; that is, the total, or lumped, 
capacitance to ground must not ex- 
ceed .1 µfd. Attention is called to 
Fig. 4 -7, which indicates a very sat- 
isfactory degree of attenuation but a 
filter which is definitely dangerous to 
"life, limb, or pursuit of happiness." 1 

The filter shown in Fig. 3 -1 is well 
within safety requirements and dem- 
onstrates increasing high- frequency 
attenuation. Its over -all attenuation 
is rather in the nature of that re- 
quired by the average amateur and 
domestic radio equipment. Graphs 
shown in Figs. 4 -2, 4 -3, 4 -4, and 3 -6 
have attenuation levels so low as to 
render them beyond consideration. 
The filter graphed in Fig. 4 -7 was not 
photographed. 

The true solution to radio interfer- 
ence is attacking the problem at the 
source, wherever it may be. In other 
words, where the noise source is ex- 
ternal to the building in which the 
receiver is located, the filter should 
be installed at the point where the 
house wiring enters the building. 
That entails a more or less perma- 
nent filter installation and must also 
pre- suppose a permanent and code - 
approved ground connection from the 
filter and the unit filtered to a true 
earth ground, such as a cold water 
pipe. 

In cases of noise originating within 
the building, the previous recommen- 
dation of attacking the problem at 
the source still holds. This means 
that the filter should be placed on 
the equipment which is the cause of 
the radio interference. It is the opin- 
ion of this writer that if satisfactory 
commercial filters are used, the in- 
stallation will meet with Underwriters' 
approval. The foregoing applies prin- 
cipally to power equipment, such as 
motors, blowers, machine tools, ra- 
zors, mixers, vacuum cleaners, etc. 

Fluorescent lights, especially when 
one gets into the higher frequencies, 
entail additional problems. A filter 
of the type shown in Fig. 3 -5, in- 
stalled inside the light, will reduce 

' Sec "Safety in Aircraft Electric Systems," 
by Morton H. Adolphe, and "Effects of Elec- tricity on the Human Body," by W. B. Kouwen- 
hoven, both appearing in the March, 1949, issue 
of the 1.E.E. Journal. 
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the feedback to the house wiring to a 
point where it is negligible through 
the range shown on the graph. How- 
ever, the filter shown in Fig. 3 -1 ex- 
tends the range of usefulness far into 
the higher frequencies where FM and 
TV are received. Metallic screens over 
the fluorescent tube itself tend to re- 
duce the radiation. For a light in 
proximity to a sensitive radio, there 
is almost no cure except to screen the 
tube and then ground the screen by 
returning a lead to the house conduit 
in case the wiring is in conduit. Very 
few situations will be encountered 
which are that severe. 

A very recent article on "Television 
Master Antennas" in RADIO & TELEVI- 
SION NEWS, April, 1949, introduces the 
subject of multiple dwellings from the 

viewpoint of the antenna installation. 
The viewpoint of radio noise is also of 
prime importance in such a situation. 

Just as the landlord is the deter- 
mining factor in television antenna 
installation, he, and also his under- 
writers, must be considered in the in- 
stallation of any interference filter- 
ing. Filtering of the incoming lines 
must be deemed a necessity. We can- 
not anticipate any lowering of the 
general nation -wide noise levels, but 
rather an increase. When the time 
comes that we in America have strin- 
gent Federal laws, such as those al- 
ready existing in Canada, regulating 
the amount of radio interference 
which is permissible to be fed back 
into a power line, the general noise 

(Continued on page 140) 
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ON SALES 

A GOOD /P 
ON BUSINESS INVESTMENT? 

By 
FRED MERISH 

Do you know the net profit on your investment? In 
view of the present "buyer's market," it should be 
watched very carefully and is of utmost importance. 

much profit did I make 
on sales ?" Nine out of ten 
radio and television dealers 

ask this question when their operating 
figures are tabulated at the end of the 
year -and many otherwise capable 
businessmen are numbered in this 
nine out of ten. 

They overlook the fact that the ul- 
timate yardstick of profit is the re- 
turn on their invested capital, which 
is the difference between the. assets 
and the liabilities for a proprietorship, 
and the capital stock plus the sur- 
plus for a corporation. The net profit 
on sales is a secondary yardstick when 
considering the progress of a business 
over a period of years. 

If you must invest a million dollars 
to make $100,000 sales and net a high 
percentage of profit on sales, say 20 %, 
that's only $20,000 on a million -dollar 
investment, or two per -cent a year. A 
dealer can get more than twice this 
return on safe outside investments to- 
day with no managerial worries. He 
can go fishing and live the life of a 
country gentleman with no labor trou- 
bles and "overhead- aches." Whether 
you have a million dollars invested in 
a business or a much lesser amount, 
the same thing holds true. You should 

Table 1. 

Sales $50,000 
Cost of goods sold 30.000 

Margin on sales $20.000 
Overhead expense 16,000 

Net profit on sales $ 4.000 -8% 
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Current assets $10,000 
Fixed assets 20,000 

Total $30.000 

Current liabilities $ 5,000 
Net worth 25,000 

Total $30,000 

Table 2. 

always keep an eye on the return on 
capital investment. 

The profit on sales, however, has 
been stressed so often in the past that 
most dealers think only of this return 
and ignore completely the return on 
their invested capital. This was al- 
ways a good measurement of mana- 
gerial "know- how," and since the war, 
its omission from business analysis is 
likely to do more harm than it did in 
the prewar period because profits 
have been higher, and the business- 
man should have increased his net 
worth proportionately. For example, 
suppose that Mr. Smith, a radio and 
television dealer, had a profit and loss 
statement in 1938 as shown in Table 1. 
Figures are merely illustrative and 
are not intended to represent the op- 
erating ratios of any dealer or group 
of dealers in this field. The figures 
are kept in the low brackets for easy 
assimilation. 

Suppose Smith's balance sheet in 
condensed form for the same year 
(1938) was as shown in Table 2. Smith 
earned 8% on sales, or $4,000, which is 
16% on $25,000 net worth. That was 
in 1938. 

Since the war, Smith's business has 
increased in volume and he averaged 
$80,000 yearly sales and 8% net profit, 
or $6,400 yearly average. For the ten 
years intervening, these profits have 
increased his net worth $65,000. He 
has had no losses to charge to net 
worth, and so it has jumped from $25,- 
000 to $90,000. 

In 1948 he had an average year; he 
did $80,000 in sales, earned 8% in dol- 
lars on sales, or $6,400 net profit, 
which is 60% more net than he earned 
in 1938, when the net was $4,000. Inas- 
much as he focuses all attention on 
the net profit on sales, he is satisfied. 

Considering only the sales volume 
and the net profit on sales, this isn't a 
bad showing particularly in view of 
the fact that costs and taxes have in- 
creased heavily. But if Smith pre- 
pares a balance sheet (see Table 3) 
for 1948 and computes- the 1948 net 
profit on net worth, he now earns less 
than 7.2% return on this capital in- 
vestment, whereas he earned 16% in 
prewar days. 

During the intervening years, he 
has more than doubled his cash in the 
bank, because he has been earning 
more money. Because prices have in- 
creased, the investments in inventory 
and accounts receivable have in- 
creased. He bought the building hous- 
ing his store at an inflated price and 

Current assets $24,000 
Fixed assets 70,000 

Total $94.000 

Current liabilities $ 4.000 
Net worth 90.000 

Total $94,000 

Table 3. 

installed a new store front and other 
merchandising equipment. He bought 
a new truck. These investments in- 
creased his fixed assets from $20,000 
to $70,000. He has a lot more fixed 
capital to carry and a bigger capital 
investment, but he has cut the return 
on investment to less than half what 
it was in prewar days. 

(Continued on page 136) 
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By DON V. R. BRENNER, WOLQS 

Construction details on a r.f.o. exciter with 
output on the 10, 20, 40, and 80 meter ham bands. 

r \ HE single- control bandswitching 
exciter unit of either home con- 

- - struction or commercial make is 
becoming more in evidence around 
ham shacks these days. Selecting a 
band, and working any frequency, 
either phone or c.w., certainly pays off 
in convenience and operating effi- 
ciency. This unit doesn't claim any 
great originality, being derived from 
various sources; but constructing, and 
making it work, offered some week- 
ends of fun, and many a previously 
forgotten lesson was relearned! 

The entire unit, v.f.o., NBFM, ex- 
citer, and associated power supplies, 
is mounted on a 13 x 17 x 3 chassis, 
with an 8% x 19 standard rack panel. 
The chromium -plated rack handles, ob- 
tained on the surplus market, "dresses 
up" the panel, and serves a utili- 
tarian purpose as well since the unit 
takes on a little weight when com- 
pleted. There's a lot of stuff on the 
chassis and under it; and one of the 
lessons which such compact construc- 
tion teaches is that the judicious 
placement of parts and adequate 
shielding and bypassing are essential. 
Proper placement of components is 
important in order to provide for short 
leads in the two high- frequency stages. 
A lot of thought and reading went into 
the layout used here, and everything 
fits. Slight changes can, of course, be 
made to suit individual components. 

The v.f.o. is conventional as to cir- 
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cuit, except for the novel bandspread 
feature for which Harms, W2JME, is 
responsible. Some juggling of taps 
and loading may be necessary in indi- 
vidual units, but the idea spreads all 
bands over the entire scale of the 
National Type ACN dial. The band - 
spread padders, which are connected 
across one pole of the 2 -pole, 5 -posi- 
tion bandspread switch, consist of a 
combination of variable and fixed con- 
densers. The variables are the unique 
"Hi Q" Philips units made in Eind- 
hoven, Holland, but available in this 
country. Their coaxial air dielectric 
type of construction makes them par- 
ticularly suited for v.f.o.'s, and with 
the negative temperature coefficient 
Ceramicons indicated you'll have no 
"drift" troubles from that portion of 
the circuit. Once the band edges have 
been spotted with the variables, they 
can be locked with a spot of coil dope 
on the rotor screw and then left alone. 
The v.f.o. oscillator coil is wound on 
a ceramic form for further stability, 
and the wire stretched tightly as it is 
wound. The coil and bandswitch are 
mounted, along with all other compo- 
nents for the v.f.o. except the main 
tuning condenser, under the chassis in 
a shielded partition. This is located 
in a central position with respect to 
the exciter proper and the high volt- 
age power supply, and is fitted with a 
removable bottom plate. A series of 
holes drilled along one end gives ac- 

Front view of the unit. The 
condenser, C,9, is used to res- 
onate the 807 plate circuit. 

cess to the "Hi Q" padders for adjust- 
ments. The various other components 
are mounted on convenient tie -strips. 
This leaves the shield removable after 
a couple of wires are unsoldered, a 
convenience when tinkering or getting 
at a part. The photo shows in some 
detail the construction, with the oscil- 
lator coil and bandswitch mounted on 
the front part of the shield. One of 
the most important lessons to remem- 
ber in constructing the v.f.o. is that 
short leads with heavy wire are a must 
in order to achieve stability. 

RFC, in the 6SG7 buffer plate cir- 
cuit is mounted so that, in conjunc- 
tion with a small aluminum baffle, no 
interaction will result on the grid coil 
of the 6SJ7 oscillator. The 6L6 out- 
put circuit is confined to the front 
portion of the v.f.o. shield can, with 
the plate coil in a small circular shield 
can on top of the chassis. An RFC 
could be used for the plate load of the 
output stage, or the untuned coil 
shown tuned by a brass slug, but ade- 
quate output over all bands results 
from the untuned coil, and it was left 
that way. The main tuning condenser 
for the v.f.o. is mounted on top of the 
chassis, and elevated by approximately 
1" sleeves so that its shaft aligns with 
the ACN dial. The shield can around 
this condenser also encloses the oscil- 
lator and buffer tubes of the v.f.o., 
and is another must in order to keep 
the 807 output stage from reacting 
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L 

Schematic diagram of the complete unit. Full bandspread is . available on all bands by means of separate padding condenser. 
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RI, R3, Re, R0, R38 -270 ohm, 1 w. res. 
R., R,, Re, Ra5- 100,000 ohm, 1/2 w. res. 
R,, R7, R10- 10,000 ohm, 2 w. res. RI,- 12,000 ohm, 1 w. res. 
Rty ---100 ohm, 5 w. wirewound res. 
Rra, R15, Rte, R,7, R18, R2o-47 ohm, 1 w. res. R,4- 60,000 ohm, 50 w. wirewound res. (with 

slider) 
R,e -2.2 megohm, 1/2 w. res. 
R2,, R,.. Raro Ra,- 56,000 ohm, 1/2 w. res. R- 500,000 ohm pot. 
Re4- 470,000 ohm, 1/2 w. res. 
R28-680 ohm, 1/2 w. res. 
R , -2200 ohm, 1 w. res. 
R2, -2700 ohm, 1/2 w. res. 
R28- 47,000 ohm, 1/2 w. res. R2,- 220,000 ohm, 1/2 w. res. 
R;;; -400 ohm, 10 w. wirewound res. 
R:,.- 330,000 ohm, 1/2 w. res. 
R.,;,12,,-10,000 ohm, 1/2 w. res. 
R:;7, R48 -2200 ohm, 1/2 w. res. 
R8, -4000 ohm, 50 w. wirewound res. -(with 

slider) 
R38- 15,000 ohm, 25 w. wirewound res. (with 

slider) 
R,8- 25,000 ohm, 10 w. wirewound res. 
R,7, R42 -5000 ohm, 50 w. wirewound res. 

(with slider) 
Cl, C,. C4, C20 Ce, Ce, Ce, C10, C12, C13, C,a, 

C23, C,,, C47, Caro Cal, Cal, COS, CSe, C80 -.01 
µfd., 400 v. paper cond. 

Ca, Cr, Cu, C,,, C31-/ 00 µµfd., 500 v. mica 
cond. 

Cta. C2,, C,,, C,2, C48 -.005 µfd., 500 v. mica 
cond. 

C,, -3/30 µµfd. trimmer cond. 
C,8 -.002 eid., 500 v. mica cond. 
C,e -100 µµld. var. cond. 
C..0 -.002 µfd., 1000 V. mica cond. 
C..2-10 µid., 25 elec. cond. 
C,4, C2e, Ca, -.001 1.4d., 500 v. mica cond. 

C2,, G,3 -50 µµíd. Ceramicon feedthrough 
cond. 

C20, C30 -.1 Add., 400 v. cond. 
C8, -8 cid., 1000 v. paper cond. C,,,-4 aid., 1000 v. paper cond. 
C88 -100 µµfd. negative coefficient Ceramicon 

cond. 
Cal, C33, C30. C10, C52-3/3 0 µµfd. trimmer 

cond. (Philips Hi -(r) 
C41 -150 µµfd. negative coefficient Ceramicon 

cond. 
C43 -160 µµfd. negative coefficient Ceramicon 

cond. 
C44 -325 µµfd. var. cond. (Hammarlund 

MC -325M) 
C48-600 µµfd. negative coefficient cond. (three 

200 µµfd. units in parallel) 
C4., -33 µµfd. Ceramicon cond. 
Co, C53 -5o µµfd.. 500 v. mica cond. 
Cal, C,,, C59-8 Add., 450 v. elec. cond. 
Xi, X2-3500 -4000 kc. crystal 
S, -3 -pole, 5 -pos. rotary sw. 
Sy s,, $e, S7- S.p.s.t. toggle sw. 
S3 -6 -pole, 4 -pos. rotary sw. (see text) 
S4 -2 -Pole, 5 -pos. rotary sw. (v.f.o.) 
S8 -2 -pole, 5 -pos. ceramic rotary sw. 
F,, F2-3 amp. fuse 
CH1 -5 -15 hy., 250 ma. swinging choke (Ken- 

yon T -501) 
CH,, CH3 -15 hy., 75 ma. filter choke (Stancor 

C-1002) 
L, -55 t. #22 en. closewound on 1 5/16" dia. 

form 
L2 -24 t. #22 en. closewound on 1 5/16" dia. 

form, tuned with 1" dia. brass slug 43-13 t. #20 en. closewound on 1 5/16" dia. form, tuned with 1" dia. brass slug (see text) 
L, -6 t. #18 en. spacewound on 1 5/16" dia. 

form, tuned with 1" dia. brass slug (see text) L L,, 4, L,--- Millen 4300 series coils for 3.5 
mc., 7 mc., 14 mc., and 28 mc. band. Jack- 

bars removed and - coils mounted turret - fashion around bandswitch. Link on 7 mc. 
coil changed to 4 turns 

L,--22 t. 7$20 en. wound on 11/2" dia. grooved 
ceramic form. Total coil used for 3.5 -4 mc. range A; tap at 11 t. for 3.8 -4 mc. range 
B: tap at 12 t. for 7 -7.3 mc. range C; tap 
at 10 t. for 14 -14.4 mc. range D; tap at 161/2 
t. for 28 -30 mc. range E. All taps measured 
from bottom end of coil 

L10 -6 t. #22 en. closewound at gnd. end of 
L0 

L3-60 t. #24 en. closewound on 1 5/16" 
dia. form 

Tl -Fil. trans. 5 v. @ 3 amps. (Thordarson 
T 21F03) 

T2- Plate trans. 540 -0 -540 v. @ 250 ma. 
(Surplus unit was used) 

T3 -Fil. trans., 6.3 v. @ 3 amps. (Thordarson 
T 21F10) 

T4 -Power trans., 350 -0 -350 v. @ 90 ma.; 
6.3 v. @ 6.5 amps.; 5 v. @ 3 amps. (Stan - 
cor P6012) 

RFC RFC4, RFC,, RFC,, RFC RFC8-2.5 
mhy r.f. choke 

RFCe, RFC3 -See text J J_, Js- Closed circuit jack Ja- Coaxial socket 
Pilot -6.3 v. pilot lamp 
1 -0 -100 ma. d.c. meter 
V, -6J5 tube 
V2, V3, V4 -6AG7 tube 
V. -807 tube 
V, -6J6 tube 
V7 -6SA7 tube 
V,- -5R4GY tube 
V8 -6SJ7 tube 
V,0 -6SG7 tube 
V,, -6L6 tube 
17,2, V,, -VR150 tube 
V.-5Y3 tube 

back on the v.f.o. grid circuit, since 
the two are fairly close, physically. 
Without the shield the 807 tank tends 
to "pull" the oscillator of the v.f.o., 
and a lot of spurious frequencies re- 
sult, not to mention the erratic be- 
havior of the 807 itself! The shield 
can is fitted with a perforated alumi- 
num top to allow ventilation for the 
tubes, and a couple of small rack han- 
dles on each end of the top give the 
unit a slightly professional appear- 
ance. 

The NBFM unit is also quite con- 
ventional, and utilizes one of the more 
simple reactance modulators to give 
direct FM. It occupies little space in 
the front portion of the v.f.o., a fact 
that requires some ingenuity in sol- 
dering! The shield between the v.f.o. 
6L6 output stage and the FM unit is 
necessary to keep the r.f. where it be- 
longs. In addition, the "B plus" and 
filament leads for the FM circuits are 
run through the shield in small 50 
µllfd. feedthrough Ceramicons, the mi- 
crophone jack is completely shielded, 
and all screen and cathode bypasses 
are shunted by mica condensers. The 
power supply requirements for the 
NBFM unit are quite modest, and a 
separate VR150 in the v.f.o. power 
Supply gives a stabilized 150 volts. 
The voltage on the reactance modu- 
lator must be regulated or else the 
frequency of the v.f.o. will vary over 
too wide limits. 

The exciter proper occupies the 
right 6" of chassis space, and com- 
prises the 6J5 xtal stage, three 6AG7 
broadbanded multipliers, and the 807 
amplifier stage. Although the stabil- 
ity of the v.f.o. is excellent a xtal stage 
was indicated to allow for some spot 
frequency traffic work, and it was in- 
cluded with that in mind. The layout 

Top view of the v.f.o.- exciter unit shows location of the major circuit components. 

should be followed fairly closely, and 
construction and wiring done in se- 
quence. 

The biggest job is the bandswitch; 
but before assembling and installing 
the switch the chassis should be pre- 
pared by laying out and drilling the 
various socket holes, transformer 
mounting holes, and making the cut- 
out for the 807 plate coil turret. This 
cut -out is 3" x 6" and is made at the 
extreme end of the chassis. The sock- 
ets for the exciter stages should now 
be mounted, the filament leads run, 
then the various bypass condensers 
and resistors installed before attempt- 
ing to mount the bandswitch. This 

will save a lot of work, since there 
isn't much room under the switch 
wafers. 

The bandswitch is made from Cen- 
tralab parts, as follows : A K172 switch 
indexing assembly with 9" through - 
bolts, an extra pair of 6" through -bolts 
and detachable flat shaft, and an as- 
sortment of spacers K126 and 128. The 
switch wafers are type XX, 90 degree 
indexing ceramic wafers, single -pole, 
four -position. Four of these wafers 
are mounted on the 9" bolts and 
spaced with the 1" and 11/2" spacers 
to position between the xtal socket 
and each multiplier stage socket. This 
puts the fourth wafer switch between 

Complete parts list for the v.f.o.-exciter unit diagrammed on the opposite page. 
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Under chassis view. The oscillator and NBFM portions are enclosed in box shields. 

the 10 meter multiplier and the 807 
socket. The other two wafers are for 
the 807 plate coils, and are positioned 
at the rear, in the center of the cut- 
out space, on the extra 6" bolts. These 
two switch sections are joined by small 
aluminum sleeves %" in diameter x 
1" long, drilled and tapped for the 
bolts. These are 4 -40 thread, and you'll 
need a small tap for this. Adjacent to 
the 807 socket is a bracket which sup- 
ports the junction of the two through - 
bolts, against which the sleeves are 
tightened. The far ends of the 6" bolts 
go through the rear of the chassis and 
are locked by nuts run tight from each 
side. This results in a fairly long 
switch, but positions each wafer to 
permit short leads. 

The shield which supports one end 
of the 807 plate coils extends the full 
width of the exciter portion of the 
chassis, and does not hold the band - 
switch. It provides isolation of the 
807 coils that are positioned below 
the chassis top, and gives a nice sup- 
port to one end of the coils by using 
small angle brackets bolted to the 
polystyrene strip. The other end of 
the coils, the "B plus" end, is strapped 
by a heavy bus and tied to RFC4 and 
bypass condenser for support. The 
coils are arranged in turret fashion 
around the two rear bandswitch waf- 
ers, and can be installed quite easily. 
The 10 meter coil should be mounted 
and wired first, then the 80 meter coil, 
followed by the 20, and finally the 40 
meter coil. 

The 807 is shielded from the socket 
to the plate lead. This was accom- 
plished by using sections of some old 
tube shields cut to fit the space under 

40 

the chassis between the socket and 
the chassis lip. The socket is sub - 
mounted 21/4". An additional shield 
with enough clearance for the bulb 
of the 807 is bolted to the top of the 
chassis. A few holes bored at random 
in the lower section of the shield pro- 
vides ventilation. This shielding, with 
the addition of parasitic suppressors 
results in completely stable operation 
of the 807 on all bands. 

The parasitic suppressors for the 
807 consist of a small choke, RFC2, in 
the grid lead, mounted right at the 
terminals. This choke consists of 10 
turns of #22 en., %" dia., self -sup- 
porting. Some experimenting with 
turns may be necessary in stubborn 
cases, but our own troubles cleared 
nicely with a choke of these dimen- 
sions. In the screen, a 47 ohm resistor 
is soldered right at the socket and 
takes care of troubles there. The plate 
suppressor, RFC,, is wound with #16 
tinned wire, 1 /z" in dia., turns spaced 
the diameter of the wire. The coil is 
self- supporting, and the 3 -30 twfd. ce- 
ramic trimmer C,, is soldered across 
it. The whole thing is mounted on the 
807 tank condenser, and the trimmer 
adjusted about half capacity. 

The brass slugs used to tune some of 
the coils (see parts list for coil data) 
are not critical as to size. Any 
diameter from 3/4 " to a bit over 
1" is OK. The ones used in this rig 
are 1" long, but this isn't important 
either, just so they fit inside the coil 
forms used without touching the leads 
fed down inside the forms. The slugs 
are drilled and tapped for the sup- 
porting bolts which mount in the cen- 
ter of the forms. Threaded brass rod 

of 8 -32 size is recommended, and 
should extend about 1" above the top 
of the forms so the slugs can be 
screwed up and down for tuning. The 
bolts, and consequently the slugs, are 
insulated from the chassis and ground, 
i.e., they are left "floating," by ream- 
ing a hole in the chassis directly un- 
der the point where they come through 
the bottom of the coil forms. 

Each coil in the exciter unit, includ- 
ing the xtal stage coil, is shielded by 
a square aluminum can, with an open 
top. Old 175 kc. i.f. transformer cans 
serve this purpose quite well. Despite 
the fact that each coil is at a different 
frequency, some troubles were encoun- 
tered; shielding the coils cleared any 
tendency for the various stages to 
"take off" by themselves, a tendency 
aggravated by the high transconduct- 
ance of the 6AG7's. 

Before cementing the turns to the 
forms of any of the coils, line up the 
multiplier stages, using a wavemeter 
and flashlight bulb indicator. Some 
slight adjustments in the spacing of 
the turns of the 20 and 10 meter stages 
may be necessary, but the actual turns 
given in the coil table should be used 
if you want to hit the various bands. 

Testing and tuning is relatively sim- 
ple, but as mentioned before a simple 
absorption wavemeter is absolutely es- 
sential. The v.f.o. output is always on 
80 meters, and drives the 807 direct on 
that band with more than enough ex- 
citation. The "v.f.o. -xtal" switch can 
be set for either operation. In the 
v.f.o. position it connects the "B 
minus" to the v.f.o., disconnects the 
xtal stage cathode, and grounds the 
grid of that stage. In the xtal posi- 
tion it simply reverses the connections, 
as shown in the schematic. 

On 40 the v.f.o., or xtal, drives the 
grid of the first 6ÁG7, and the grids 
of the other multipliers are grounded. 
The excitation should be set for the 
middle of the band, on the v.f.o., and 
the brass slug of the 40 meter coil 
should be run up and down the 
threaded rod until maximum brilliance 
is shown on the flashlight bulb indi- 
cator. Then check with the wavemeter 
to be sure you've got the 2nd har- 
monic! With the coils indicated no 
difficulty should be experienced. 

For 20 meter operation, throw the 
bandswitch to that position and fol- 
low the same procedure as with the 
previous band. On 10 repeat the same 
adjustments. After each stage is 
aligned, the preceding stage should be 
retuned slightly. Both the 20 and 10 
meter coils, L,, L4, require some adjust- 
ment of the turns spacing to get maxi- 
mum output. In all cases tune the 
coils so that maximum drive results 
to the 807 grid, as indicated when the 
meter is switched to that circuit. As 
each stage is tuned the grid drive will 
drop slightly, but the result will be a 
series of "broadband" multipliers. A 
word of caution: the 807 just won't 
work properly unless the grid current 
is at least 2 ma. on all bands. This 
may require some tinkering with the 

(Continued on page 165) 
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CURIOSITY 
Draws the Crowd 

By DON BARRY 

The talk of the town - this publicity stunt has 
increased television sales 33% since opening gave. 

RECENT survey by Sylvania 
Electric showed that there are 
4,600,000 families interested in 

buying television sets, and 2,700,000 
of these indicate that they will prob- 
ably buy this year. Allowing for the 
"dead- heads," 1,580,000 of the latter 
can be considered "good prospects." 
And you ? Well -all you have to do 
is sell them. 

And sell them is exactly what the 
Atlas Appliance Co. in East Orange, 
New Jersey, is doing by using an in- 
genious window display designed to 
attain other highly desirable results 
at the same time -with no additional 
bother whatsoever. 

It seems that Mr. Herman Silber- 
stein, owner of the store, located at 
537 Main Street, had an extremely 
perplexing problem common to all 
television retailers throughout the 
country. Video fans were crowding 
inside the store to watch the pro- 
grams, making it exceedingly difficult 
to get to and wait on properly those 
customers who were not discouraged, 
or trampled, by the legion of onlook- 
ers. Ray Ober, who operates a serv- 
September, 1949 

ice station opposite the Atlas store, 
came up with the window decoration 
idea for the solution. The germ of 
the idea was then blown up until it 
reached its present peak of perfection. 
As can be seen from the illustration, 
it is an imitation ballpark fence 
around the imaginary "Atlas Sta- 
dium." 

At first, Mr. Silberstein and Man- 
ager N. Leopold thought of many 
ways in which they could accomplish 
the desired effect before utilizing or- 
dinary wallpaper, but all the other 
methods were ruled out because there 
was a curve in the window by the side 
entrance. Regular wallpaper having 
the appearance of vertical wooden 
boards was used and was applied to 
the glass with the standard paste used 
by the trade. Then, knotholes of 
many shapes and sizes were cut at 
varying levels in the "wall" to accom- 
modate all comers, no matter how 
small or how tall. There is even a slit 
near the bottom of the window which 
is appropriately labeled "carriage 
trade." While I watched, a woman 
with two children in a stroller stopped 

Spectators enjoying "today's 
game" through knotholes in 
the "stadium fence" show win- 
dow of Atlas Appliance Co. 

to peer through one of the openings, 
and the tiny passengers, not to be out- 
done by mama, put their exclusive 
"peep- hole" to good use. Luckily, 
mama grabbed the stroller before it 
toppled over. 

Writing on the fence was done with 
crayon and is typical of that found 
on any fence, anywhere, where a 
youngster discovers to his pleasure 
that both a fence and a writing in- 
strument are available to him simul- 
taneously. If you've ever seen a ball- 
park fence, you've seen the knotholes 
labeled; that is, the youths applied 
their names to the holes in hope of 
reserving them for their own personal 
use. Needless to say, these were not 
omitted on the Atlas "fence." Mis- 
spelled words and backward S's add 
even more to the realism of the mas- 
terpiece. 

Seeing a specimen of the hieroglyph- 
ics on the fence, a young woman 
stopped in and, addressing Mr. Leo- 
pold, said proudly, "Don't you know 
how to spell `Giants' ?" 

"Did you ever yet see a kid who 
didn't spell `Giants' that way ?" an- 
swered the amused manager, "It's al- 
ways `G- i- n -t -s.' . And that's why it's 
spelled that way on our window." 

Inside the fence, two television sets 
are rigged up so that all "peepers" 

(Continued on page 99) 
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Mast Head ANTENNA 

SWITCHING 

By DANA A. GRIFFIN 
Communication Measurements Lab.. Inc. 

Any one of twelve antennas may be selected with 
this system by pressing a button at the receiver. 

- - ECEPTION of television pro- 
grams has created an enormous 

- - 1 amount of interest in the sub- 
ject of receiving antennas. This is due 
to two factors: First, the problem of 
securing sufficient signal strength in 
fringe areas; second, the problem of 
eliminating indirect path signals that 
cause ghosts. Usually the two difficul- 
ties do not occur together, but there 

is a considerable number of places 
where weak signals and ghosts are en- 
countered as a two -fold problem on 
one or more channels. Obviously, the 
best answer to both problems is the 
use of a separate antenna on each 
channel that responds to one channel 
only. This will provide the greatest 
possible gain and the minimum amount 
of interference from man -made noises 

Fig. 1. Circuit diagram of the complete switching system. 
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(Above) Antenna switch with 
cover removed. (Left) Bottom 
view of the switch showing 
the terminal arrangement for 
connecting as many as twelve 
300 -ohm transmission lines. 

of all types. Lastly the ability to 
orient each antenna for a single sta- 
tion permits the ultimate in ghost re- 
duction. In short, all compromises are 
eliminated with such a system. 

The desire to secure adequate signal 
strength over long distances has led to 
the use of multi -element Yagi -type 
antennas for single channels and the 
use of broadband stacked arrays. An- 
other difficulty arises in receiving lo- 
cations where the stations lie in dif- 
ferent directions, or where multipath 
signals make it necessary to orient the 
antenna or antennas for the reception 
of each station. Two solutions of these 
problems have been available hereto- 
fore. One or two broadband antennas 
are rotated by means of a motor, or 
individual antennas for each channel 
are permanently oriented in the de- 
sired direction, and a multiplicity of 
transmission lines is brought down 
to a selecting switch at the receiver. 

Both of these methods have decided 
disadvantages. In the case of the ro- 
tary antenna the process of orienta- 
tion is slow. Furthermore, in inex- 
perienced hands the antenna may not 
be oriented properly. Capacity cou- 
pling between the lines is a likely 
source of trouble where a multiplicity 
of transmission lines is brought 
down to the receiver. In addition, a 
large number of lines makes the in- 
stallation unsightly and expensive. 

The Select -O- Vision switching sys- 
tem was developed by engineers at 
Communication Measurements Lab.. 
Inc., to provide a better solution to the 
problem of securing adequate ghost - 
free signals regardless of location. 

This system is based on the use of 
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an antenna switch which is located on 
or near the antenna mast. The switch 
position is remotely controlled at the 
receiver by means of 60 -cycle pulses 
which step the switch around to any 
one of twelve sets of contacts. This 
permits the use of twelve antennas. 
Each antenna can be tuned and ori- 
ented to do the best possible job on a 
given TV station or in a given direc- 
tion. The chief novelty of the Select - 
O- Vision system is that no extra con- 
trol cable is needed. The normal trans- 
mission line serves two purposes. It 
brings the signals down to the receiver 
and transmits the 60 -cycle switch po- 
sitioning pulses to the antenna switch. 

The drawing in Fig. 2 illustrates a 
complete Select -O- Vision installation. 
Only three antennas are shown for the 
sake of simplicity. Additional anten- 
nas can be mounted on the same mast, 
or relatively short lengths of trans- 
mission line can be run from other 
masts to the mast -head switch. A sin- 
gle coaxial or twin -lead transmission 
line is brought down the side of the 
building and into the building through 
a window or other convenient means. 
This line connects to two terminals on 
the control box. A short piece of 
transmission line is connected between 
the other two terminals on the control 
box and the antenna terminals of the 
receiver. 

Fig. 1 shows the schematic diagram 
of the Select -O- Vision switching sys- 
tem. The control box is connected to 
the 115 volt, 60 -cycle line. The 24 -volt 
secondary of the power transformer is 
connected to the transmission line 
through the isolating r.f. choke coils. 
The 24 -volt, 60 -cycle power is kept 
out of the input circuit of the televi- 
sion receiver by means of the blocking 
condensers. These condensers pass the 
signal with practically no loss, but of- 
fer a high impedance to the 24 -volt 
output of the power transformer. In- 
asmuch as the primary of the power 
transformer is normally open, no cur- 
rent is drawn except when the control 
switch is closed to actuate the mast- 
head switch. For this reason, operat- 

Fig. 2. Drawing of a complete Select -O- Vision installation. 

ing costs will not run over twenty -five 
cents a year. The control switch is a 
pendant type on a 6 -foot flexible cord, 
permitting it to be placed at any posi- 
tion convenient to the set user. 

The 24 -volt a.c. pulses are sent up 
the transmission line through r.f. iso- 
lating chokes to the winding of the 
stepper type relay. Every time the 
relay is closed, it operates a ratchet 
which, in turn, advances the rotary 
switch arm 30 degrees. The switch is 
a twelve -position, 2 pole unit employ- 
ing a novel arrangement of slip rings 
and wide -spaced contacts to keep the 
line balanced and the losses low. Two 
blocking condensers are used to pre- 
vent the antenna from shorting the 
line from a 60 -cycle standpoint. These 

Outside view of control box showing the receiver and 
antenna terminal strips. The pendant switch ( "control 
unit" of Fig. 1) is at the lower left of the picture. 

September, 1949 

condensers have a low reactance to 
the signal but a high reactance to 60 
cycles, so that all of the latter current 
flows through the actuating relay 
winding. 

Two of the photographs provide out- 
side and inside views of the control 
box. This box should be located as 
close as possible to the receiver. The 
pendant switch can then be put within 
easy reach of the person operating the 
receiver, so that he can quickly shift 
antennas as he changes channels. No 
switch position indicator is provided, 
as the picture on the screen is the best 
possible indicator of antenna selection. 
This is particularly true with anten- 
nas designed to operate on a single 

(Continued on page 157) 

Inside view of control box showing the r.f. chokes for 
isolating the incoming signal from the 24 v. secondary. 
The control box is labeled "power unit" in Fig. 1. 
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An Inexpensive PIIOTOELE TRIC 
BURGLAR 

ALARM 

Fig. 1. Front and rear views 
of the indicator control unit. 
It contains a power supply, 
relays, switches, and indi- 
cator lights. Front panel 
controls are, (left to right) 
top row, PL PL_, and S2. 

Bottom row, S PL.:, and Sa. 

By CHARLES M. THORNE 

Infrared filter provides black light operation 
in this easy -to -build photoelectric alarm system 

PHOTOELECTRIC device suit- 
able for use as an effective bur- 

- glar alarm requires a sensitivity 
much greater than is attainable in the 
conventional one -tube circuits. At the 
same time it should be economical to 
operate, simple to adjust, and as near- 
ly foolproof as it can be made. 

923 4 VI 

Fig. 2. Schematic diagram 

The effective range of the device 
described herein is limited only by the 
intensity of the light source. A two - 
candlepower, three -watt automobile 
instrument panel bulb, used in con- 
junction with a three -inch projection 
lens, gives a range of over 300 feet. 
The total power consumption of the 

of the receiver -amplifier unit. 

RI 8 

R -10 to 100 megohm, 1/2 w. res. (See text) 
R2 -3 megohm, 1/2 w. res. 
Kr-1 megohm, 1/ w. res. 
R,- 33,000 ohm, 1/2 w. res. 
R -1350 ohm, 5 w. res. 
R , Re -Dual pot. (IRC 3267 or equiv.) 

(See text) 
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R -1600 ohm, 5 w. res. See text) 
R, 200 ohm, 1/2 w. res. 
R,, -1800 ohm, 5 w. res. 
V, -923 phototube 
V -1S5 tube 
V2 -354 tube 

system is less than 25 watts. If greater 
range is desired, or if several mirrors 
are to be used, a larger automobile 
bulb may be used with a consequent 
increase in power consumption. Only 
one control is necessary, and once set 
this seldom needs further attention. 

Description 
This alarm was constructed in three 

units to permit the utmost versatility. 
The indicator -control unit was built 
into an attractive, gray, wrinkle fin- 
ished cabinet to be placed in a con- 
venient location in the home. This 
unit contains the power supply, relays, 
switches, and indicator lights. The re- 
ceiver- amplifier was built into a 
3 "x4 "x5" utility cabinet which houses 
the condensing lens and phototube, the 
amplifier tubes, the bleeder resistors, 
and a sensitivity control. The third 
unit, the light source, contains the 
light, infrared filter, projection lens, 
and a filament transformer to supply 
six volts to the light. The instrument 
panel bulb (#55) would require only 
a half- ampere transformer. A 32- 
candlepower spotlight bulb would re- 
quire a 4- ampere transformer. 

Construction 
Construction is not difficult since no 

special precautions are necessary. The 
tubes were mounted on a 31/2 "x31/4 ", 

sheet of metal, one side of which was 
bent over so that it could be bolted to 
the removable side of the cabinet. The 
metal need be only stiff enough to 
support the three tubes. A terminal 
board to hold the resistors and the 
sensitivity control was also mounted 
on the same panel. The phototube 
was mounted at the rear of the cabinet 
so that the condensing lens could be 
mounted directly to the cabinet, with- 
out requiring an extension. Parts 
were located in such a way that all 
light passing through the lens would 
reach the phototube. 
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Two Amphenol outlet sockets and a 
three -prong Jones socket were 
mounted on a strip across the back of 
the indicator unit. One outlet pro- 
vides power to the light source when 
the system is turned on. The second 
is for an additional alarm such as a 
bell or buzzer, or for illuminating the 
yard by floodlights when an intruder 
interrupts the beam. A Jones plug, 
on the receiver -amplifier cable, plugs 
into the three prong socket. 

Operation of the system is described 
as follows. Light striking the photo - 
tube causes a current to flow through 

(Fig. 2) overcoming the negative 
bias on V2, and allowing that tube to 
conduct. Current flows through R:,, and 
biases V3 so that the plate current is 
insufficient to close relay RL, (Fig. 3). 
When the light is interrupted, V2 is cut 
off, removing the bias on V3, and caus- 
ing RL, to close. This relay energizes 
RL2 (Fig. 3), which is wired to be 
self -locking, providing a continuous 
alarm until the reset button, 22, is 
pushed. A warning light is also placed 
on a second set of contacts of RL, to 
indicate always when the beam is ac- 
tually being interrupted. 

To minimize any tendency of grid 
current, V2 is operated at reduced fila- 
ment voltage, permitting a grid leak 
of up to 100 megohms. The higher the 
value of this resistor, the greater will 
be the sensitivity. The dual potentiom- 
eter may be of any value from 50,000 
ohms to one megohm. The "taper" of 
the two units must be identical, how- 
ever. 

The wiring should be carefully 
checked before any power is applied 
to the system. The pilot light will 
act as a fuse to protect the rectifiers 
but will probably not protect the tube 
filaments if the bleeder circuit is in- 
correctly wired. When the system is 
first turned on, the voltages should be 
checked to see that none of the tube 
ratings are exceeded. A voltage of 2.5 
to 2.8 volts across the filament of the 
3S4 will indicate that the bleeder cur- 
rent is correct. The bleeder current 
may be reduced by increasing R, up to 
1800 ohms, or it may be increased by 
lowering this resistance to 1300 ohms. 
Any change, within these limits, will 
not appreciably alter the operation of 
the system. 

When testing the operation of the 
completed alarm, shield the phototube 
from all light and adjust the sensi- 
tivity control until relay RL, just 
closes. Aiming the phototube at a 
light should then cause RL, to open. 
Shielding the light from the phototube 
should cause RL, to close immediately. 
If there is excessive delay a smaller 
capacity of C, may be used. The pur- 
pose of this condenser is to prevent 
RL, from chattering, and its optimum 
value will depend on the resistance of 
RL, and the amount of "B+" ripple. 

A diagram of the light source is 
shown in Fig. 4. A good -quality pro- 
jection lens should be used and the 
light bulb carefully located at the fo- 
cal point. This point can easily be de- 
termined by moving the light toward 
September, 1949 

REGT C3 

PLI 
IfC4 2 

TO RECEIVER AMPLIFIER 

8- 

R, -25 ohm, I w. res. 
R2 -300 ohm, I w. res. 
C1, C2-40 pfd., 150 v. elec. cond. 
C3-25 pfd., 300 v. elec. cond. 
C4-.5 pfd., 50 v. cond. (See text) 
RL,- D.p.s.t. relay (close at 2 to 6 ma.) 

(See text) 
RL,- S.p.s.t. relay, 115 v. a.c. 

LIGHT SOURCE 

114....%1Ds3 

1 

EXTERNAL 
ALARM 

Rect. -75 ma. selenium rectifier 
PL, -2 v., 60 ma. pilot lamp (Sylvania #549 

or equiv.) 
PL2, PL2-6 w. 115 v. pilot lamp S,- S.p.s.t. toggle sw. 
S2- S.p.s.t. push switch normally closed S3- S.p.d.t. toggle sw. (center off) 
F, -1 amp. fuse 

Fig. 3. Wiring diagram of the indicator -control assembly. 

or away from the lens until an image 
of the filament is projected on an 
object about one hundred feet, or 
more, away. The infrared filter, if one 
is used, should be removable so that 
the light and the mirrors may be ac- 
curately aimed with white light. 

High -quality polished mirrors must 
be used and kept clean if full advan- 
tage is to be obtained from the system. 
The receiver should be located in such 
a way that it cannot "see" the lights 
of passing automobiles, street lights, 
or other sources of unwanted light. 

The reader is referred to the June, 
1948, issue of RADIO NEWS for a gen- 
eral discussion of photoelectric devices 
and their applications. The system 
installed by the writer uses five mir- 
rors to completely surround the house 
with an invisible beam. 

30 

L- 
INFRA -REO E; LT£R 

LtGHT 
C.URGE. _ 

6.3V. - RANSFORMER - -x 
PROJECTION LENS 

f`i:.. 

1- Filament trans. (See text) 
1 -2" dia. condensing lens, 3" focal length 
1 -3" dia. projection lens (perferably com- 

pound) 

. 

Fig. 4. Light source assembly. Unit 
contains the light, infrared filter. pro- 
jection lens. and a filament transformer. 

Fig. 5. Front and rear views of the re- 
ceiver- amplifier assembly. This unit 
houses the condensing lens and photo - 
tube. the amplifier tubes, the bleeder 
resistors. and a sensitivity control. 
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A conventional sweep genera- 
tor suitable for visual alignment 
of AM. FM, and TV receivers. 

By HOWARD E. ANTHONY 
The Heath Company 

Design characteristics desirable in a sweep generator 
and how such a generator may be used in TV servicing. 

TELEVISION has hit us all with a 
terrific impact -barely two years 
ago it was still in the laborato- 

ries. Now over a million sets must be 
serviced, with probably two million 
more sets added this year. Obviously, 
TV servicing equipment is needed by 
every progressive service organization. 

Let's consider the requirements. A 
television receiver consists of a tuner 
covering a spectrum ninety times as 
wide as the broadcast band, an FM 
sound superheterodyne receiver, an 
AM picture superheterodyne receiver, 
horizontal and vertical sweep circuits, 
and high and low voltage power sup- 
plies. 

The i.f. sections must pass a band- 
width of 411í mc., and the adjustment 
of this is today the service technician's 
most difficult job. This i.f. channel 
must amplify a bandwidth three times 
as wide as the entire broadcast band, 
and yet it must keep out frequencies 
on either side. Some form of visual 
alignment is a necessity, and the sweep 
frequency generator was developed 
for this purpose. 

The balance of the TV receiver of- 
fers no difficult service problems and 
requires no special equipment (other 
than voltmeters capable of measuring 
the high voltages encountered). The 
r.f. and oscillator sections are best 
aligned on the actual stations wher- 
ever possible. Most service technicians 
are familiar with, and equipped for, 
FM servicing, and the power supply 
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SERVICING 
With a 
Sweep 

Generator 

and multivibrator sections respond to 
normal voltage checking. 

A sweep generator should cover the 
entire TV range of frequencies, have a 
sweep width of over 10 mc., have some 
means of identifying by marker any 
portion of the trace being viewed, and 
have a sufficient output to allow stage - 
by -stage alignment. 

A first problem of the design of a 
sweep generator is covering the wide 
range required and, at the same time, 
sweeping the center frequency of this 
range sufficiently for observation of 
the response of any channel of the 
television receiver and providing also 
the same sweep width for the i.f. fre- 
quencies. Electronic sweep with a re- 
actance tube is eliminated; first, be- 
cause of its limited sweep width (about 
4 mc. at i.f. frequencies) and, second, 
because of its lack of linearity. 

Elimination of this method leaves 
only some form of mechanical sweep 
which can be capacitive or inductive. 
Capacitive sweep requires a consider- 
able capacity range to obtain the re- 
quired width and becomes extremely 
critical in adjustment and costly in 
construction. Thus, mechanical in- 
ductive sweep is the logical type. A 
simple application would be to place 
an aluminum cup on a speaker voice 
coil and mount the speaker so the cup 
is in the same plane and near the tank 
coil of the master variable oscillator. 
Applying 60 -cycle a.c. current to the 
speaker voice coil forces the alumi- 

num cup closer to and away from the 
tank coil at the 60 -cycle frequency. As 
a greater voltage is applied, the cup 
travels farther each way. Thus the 
actual inductance of the coil is varied 
and with it the frequency. By calibrat- 
ing the voltage applied to - the voice 
coil in terms of sweep frequency 
width, a scale can be established. 

In selecting mechanical inductive 
sweep, the choice of the master oscil- 
lator frequency is important, as it is 
not feasible to have more than one 
master oscillator coil and sweep 
speaker assembly. To cover the fre- 
quency range, it is obvious that a por- 
tion of the range must be covered by 
beat frequencies obtained by beating 
the master oscillator against a fixed 
oscillator and using the sum or differ- 
ence frequencies. It is possible to se- 
lect one master oscillator range and 
one fixed frequency by which, using 
both the sum and difference frequen- 
cies and the fundamental, the entire 
band is covered. This, however, results 
in such a confusing assortment of fre- 
quencies being present at the output 
that the average user is completely 
baffled as to which is the correct one. 
By properly selecting the variable and 
fixed oscillator frequencies, the equiv- 
alent of all fundamentals can be 
achieved. The master oscillator should 
be at the high end of the range, thus 
placing its harmonics far beyond the 
present TV band. The fixed oscilla- 
tors are selected to allow only the dif- 
ference frequencies to fall in the TV 
band and, thus, all except the desired 
frequencies are eliminated. 

In the TV sweep generator shown, 
the master oscillator range is 165 mc. 
to 220 mc. Fixed oscillator frequencies 
are 165 mc. and 275 mc.; thus the dif- 
ference frequency between 165 mc. 
fixed oscillator and 165 -220 mc. vari- 
able oscillator is 0 -55 mc., while the 
sum frequencies, 330 to 375 mc., are 
beyond the limits of the TV band. 
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Likewise the difference frequency be- 
tween 275 mc. fixed and 165 to 220 mc. 
variable oscillators is 55 to 110 mc., 
while the sum frequencies are again 
beyond the present TV band. By con- 
trolling the fixed oscillators with a 
switch and switching only to the one 
in use, shutting off both when the 
master oscillator band is being used, 
the equivalent of band switching fun- 
damentals is achieved. 

Marker Identification 
As the visual trace being observed 

on the oscilloscope is five or more 
megacycles wide, the actual location 
of the peaks of the several i.f. stages, 
as well as sound and picture carrier 
locations, is necessary. To establish 
these locations, some form of marker 
is required which can be moved 
through the trace at will and give the 
accurate location of all points in the 
trace. An additional oscillator can be 
used but with several disadvantages: 
One, the oscillator beats with the 
sweep master oscillator, causing con- 
fusing beats and false locations; two, 
the oscillator produces harmonics 
which give the same indication as the 
fundamentals and also produces beats; 
and three, the indication given by an 
oscillator is usually quite wide, result- 
ing in uncertain locations. 

One and five megacycle crystal os- 
cillators have been used, but here 
again confusion reigns -the twentieth 
or more harmonic of one megacycle is 
extremely faint, and the uncertainty 
of a 5 mc. harmonic pip being the 20 
or 25 mc. point usually takes unneces- 
sary service time to definitely ascer- 
tain, and, in addition, this oscillator 
does not identify the peaks between. 

The only logical and certain marker 
is the absorption type, which consists 
of a tuned circuit connected to the 
output of the sweep generator cover- 
ing the range to be identified. A tuned 
circuit effectively absorbs the output 
of the generator at its resonant point, 
and causes a small "V" shaped pip to 
appear in the trace at the frequency 
removed. One main advantage of the 
absorption type is that it works only 
at the one fundamental frequency. 
Further, it removes a clean pointed 
pip indicating the exact frequency. By 
using a potentiometer in the primary 
of the tuned circuit, the amount of ab- 
sorption, and thus the size of the pip, 
can be controlled. (See `Build This 
Absorption Type Marker" by Guy 
Dexter in the June 1949 issue of RADIO 
& TELEVISION NEWS.) 

A marker indication is necessary 
primarily in the i.f. frequencies where 
the several stages must be identified, 
and thus it should cover 19 to 40 mc. 

Because the gain of i.f. stages in TV 
is greatly reduced to widen the band- 
width, high output from a sweep gen- 
erator is essential. In the unit shown, 
transmitting type triodes were used to 
obtain this output which is in excess 
of ?'2 volt on all ranges. High output, 
however, requires control necessitat- 
ing a step type attenuator with a ten - 
thousand to one range. 

September, 1949 
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Fig. 1. A sketch showing a few of the many uses of a properly de- 
signed sweep generator when used in visual alignment techniques. 

AM modulation is provided as a con- 
venience in signal tracing television 
receivers and also in trap alignment. 
This AM is produced as 400 -cycle saw - 
tooth audio by a neon oscillator. 

Sweep voltage for the horizontal 
amplifier is taken from the same point 
that supplies the internal sweep 
speaker and a conventional phase 
shifting network is provided. 

Use of TV Sweep Generator 
Connection between the sweep gen- 

erator and the TV receiver should be 
made with shielded cable, with the 
shield grounded at each end. An ad- 
ditional short, flexible braid ground 
should be used between the chassis of 
the two instruments. Horizontal sweep 
voltage should likewise have a shield - 

(Continued on page 152) 

An aluminum cup driven by a loudspeaker 
at 60 cycles is used as a mechanical induc- 
tive sweep. This cup is located near the 
tank coil of the master variable oscillator. 
Thus, the actual inductance of this coil is 
varied and with it the frequency. Photo 
below shows position of speaker on chassis. 

Top view of the chassis of the sweep generator shown on previous page. 
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Mac's RADIO 

SERVICE SHOP 
By JOHN T. FRYE 

o 
111 

BARNEY TALKS A.C. -D.C. 

-AC peered through the open 

door of the service depart- 
- - ment and saw the lanky form 

of Barney, his apprentice, silhouetted 
against the bright September morning 
sunlight that was pouring through the 
front windows of the service shop. 

"Oh, Mr. Gallagher," Mac called, 
"as soon as all of the pretty little high 
school girls have passed on their way 
to school, would it be too much to ask 
you to come back here and help me 
get out a batch of these a.c. -d.c. sets ?" 

Barney heaved a big sigh as he re- 
luctantly turned away from the win- 
dow. 

"Only a man without the least shred 
of poetry in his soul could say a thing 
like that," he muttered bitterly. "To 
ask me to turn my thoughts away 
from -well, from what I was thinking 
about -to a consideration of a.c. -d.c. 
receivers is to suggest a transition 
from the sublime to the ridiculous." 

"Spoken like a veteran service tech- 
nician!" Mac applauded. "Cussing the 
a.c. -d.c. sets is the badge of the radio 
man who has really `arrived.' It serves 
the same purpose as the complaint of 
the kid who has just returned from 
his first year away at college to the 
effect that the old home town is dead 
and ought to be buried. Sort of shows 
you are sophisticated, you know." 

Barney looked sharply at his em- 
ployer. "You trying to pull my leg ?" 

he demanded suspiciously. 
"Perish the thought!" Mac said 

blandly. 
"Do you like a.c. -d.c. sets ?" Barney 

wanted to know. 
"Well, I like to eat; and so- called 

a.c. -d.c. receivers furnish me with a 

very sizable portion of my bread and 
butter." 
48 

"Why do you 
sets ?" 

"It was a poor choice of words. 
They will work on either 110 volts of 
alternating or direct current; but not 
many of them have an opportunity to 
function on d.c. The main idea in the 
original design of the circuit was to 
get rid of the power transformer and 
so reduce the bulk, weight, and cost, 
all in one fell swoop. It happens, 
though, that subtracting parts is not 
good sales psychology. The salesman 
likes to be able to tell the customer 
about the `extra' features that have 
been added. That is why, instead of 
saying `This receiver has no trans- 
former,' he says, `Now here is a re- 
ceiver that will work on either alter- 
nating or direct current.' " 

"Of course," Mac mused, "here in 
the United States, the likelihood that 
the ordinary individual would ever 
have occasion to plug his set into a 
110 volt d.c. main is about as remote 
as that of his using his electric razor 
to take the fuzz off peaches; but the 
fact remains that it could be done." 

"I notice that the sets we get in 
that use 25Z5's, etc., seem to have less 
tube trouble than the ones using 
either the 35Z5 or the 35W4 strings. 
Why is that? Can't we make tubes 
as good now as we used to make 
them ?" 

"I'm glad you noticed that," Mac 
said. "It is encouraging to know 
there are rare occasions when an ob- 
ject does not have to be edible or 
wear skirts to attract your attention. 
In the first place, you must know 
that it is the heavy first surge of cur- 
rent that flows through a cold fila- 
ment that does the most damage. 
When the filament is cold, its resist- 

say `so- called' a.c. -d.c. 

ance is only a fraction of what it is 
when the tube is at its proper operat- 
ing temperature. The heavy current 
that flows when the set is first turned 
on and the magnetic fields accom- 
panying such currents cause the loops 
of the filament to writhe inside the 
cathode sleeve and produce fractures 
of the filament wire." 

"Yeah, but the 25Z5 draws 300 mils 
of filament current, while the 35Z5 

and the 35W4 only take 150 mils," 
Barney pointed out. "It looks like the 
25Z5 filament would be the one doing 
the most wriggling." 

"Quite true, but 
heavy- current type always uses a re- 
sistor in series with the filament 
string to make up for the difference 
between the total tube voltages and 
the line voltage. Sometimes this resis- 
tor is in the line cord; sometimes it is 

in the form of a ballast tube inside the 
set; but it always serves to remove 
the shock of that first current surge 
from the tubes. When the set is first 
turned on, most of the voltage ap- 
pears across this resistor; then, as the 
tube filaments gradually warm up and 
increase their resistance, the voltage 
division gradually shifts to the proper 
proportion between the line resistor 
and the filament string." 

"Which is better: the line cord re- 
sistor or the ballast tube ?" 

"Each has its advantages. The line 
cord resistor serves to put the heat 
dissipated by the voltage dropping re- 
sistor outside the cabinet, and this in- 
creases the life of the filter condens- 
ers and other units adversely affected 
by heat. On the other hand, the line 
cord will not take too much abuse 
without the resistance element break- 
ing. What is more, we always have 
the amateur `fixer' who decides he 
does not need all of that long line 
cord on his receiver and proceeds to 
cut off two or three feet of it; and 
then he wonders why his tubes burn 
out so quickly. While the ballast tube 
releases all of its heat inside the cabi- 
net, it is usually a better deal if the 
set is to be carried about much or 
plugged in and out quite often." 

"Would you say the fact that no se- 

ries resistor is used with the 150 mil 
type of tube accounts for their shorter 
life ?" 

"Not altogether. These tubes are 
an improvement over the former 
types in the particular respect that 
they have more efficient filaments. 
Since they draw only half as much 
current, and since the wattage con- 
sumption is equal to the product of 

the voltage and the current, a string 
of 150 -mil tubes will twirl the watt - 
hour -meter only half as fast as a 300 - 

mil string. On the other hand, the 
filaments of such tubes are smaller, or 
at least more fragile, and they are 
subject to filament failures more often 
than the older tubes. 

"But you are the fellow who is 
knocking the a.c. -d.c. receivers," Mac 
broke off. "What else is wrong with 
them outside of the fact that they 
help us sell a lot of tubes ?" 

(Continued on page 156) 
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Experimental setup used to 
test the possibility of in- 
ternal modulation of the 
829 -B tube. Across the 
front are the meter. 6SN7 
speech tube. and the 6L6 
oscillator. In back of the 
6SN7 is the audio trans- 
former. The iron core filter 
chokes are mounted on the 
back of the vertical panel. 

By OTTO L. N% OOLLEY, wlscG 

MODULATING 

The 829-B 
A norel method of using a single 829 -B as an r.f. amplifier 

and modulator. The comm©ra cathode and screen are modulated. 

MONG the other popular tubes on 
the surplus market is the 829 -B 
twin tetrode. In reviewing the 

specifications and performance data 
for this tube, the question arises as to 
the possibility of self modulation 
through the common cathode and 
screen circuits, by operating one -half 
of the tube as a conventional "Class 
C" r.f. amplifier and operating the 
second portion as a power audio stage. 

The diagram shown herewith is a 
circuit used to investigate the afore- 
mentioned possibility in actual prac- 
tice. Modulation is possible with this 
setup. The circuit constants shown 
are not to be considered optimum in 
any case, but are the result of con- 
struction with parts on hand. How- 
ever, the circuit as shown has been 
used a few times for local 10 -meter 
roundtables, and the reports have 
been better than anticipated, consid- 
ering the strictly experimental con- 
struction. 

As the diagram shows, a 6SN7 is 
used as a cascade amplifier- trans- 
former coupled to one 829 -B grid as 
an audio power stage. A T -17 -B car- 
bon microphone was used in the in- 
terest of simplified speech section con- 
struction. In the r.f. portion, a 6L6 
doubles a 40 -meter crystal to give 20- 
meter drive to the 829 -B. Doubling 
is also done in the final stage to elimi- 
nate any self -oscillation tendencies 
that might give rise to misleading 

(Continued on page 98) 

Circuit diagram used to check the per- 
formance of the 829 -B as a self -modulating 
tube. One -half of the tube is used as a 
conventional "Class C" r.f. amplifier and 
the other half as a power audio stage. 
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Ri 100,000 ohm, 1/2 w. tes. 
R2 -220 ohm, 10 w. wirewound res. R,- 27,000 ohm, 2 w. res. 
R,-500 ohm, 1 w. res. 
R5-15,000 ohm, 2 w. res. Rn 1000 ohm, wirewound pot. R Rh 1500 ohm, 1/2 w. res. 
R9- 270,000 ohm, 1/2 w. res. 
R,9- 470,000 ohm, 1/2 w. res. 
R11 -2000 ohm, 20 w. wirewound res. 
R12-2500 ohm, 10 w. wirewound res. 
C,-100 µµfd. midget mica tond. 
C.., C5 -.002 µf d. @ 400 v. cond. 
C5-50 µµtd. midget var. cond. 
C5-150 µµtd. midget mica cond. 
C9 -.005 nid., @ 400 v. cond. 

C,9 -.001 µfd. @ 400 v. cond. 
C9 -35 µµíd. var. cond., double spaced 

C55, C52--.01 cfd. @ 400 Y. cond. 
C12 -.02 µfd. @ 400 v. tond. 
L1 -12 t. #22 en. closewound on 1/2" dia. 

slug -tuned form 
L2 -B fa W 75 w., 10 -meter coil, end link 
RFC,, RFC,, RFC,, -2.5 mhy. r.f. choke CH,-150- ma., 350 ohm filter choke (see text) 
CH -40 ma., midget filter choke T,- Single button mie. -to -grid trans. T2- Interstage trans., 3 to I ratio. 
Xtal -7.0 mc. band crystal to quadruple to 28 

mc. phone band 
1, -2- circuit mike jack 
One-3 v. "A battery 
V1 -6L6 tube 
V2-829B tube 
V9-6SN7 tube 
V, -VRI50 tube 

49 

www.americanradiohistory.com

www.americanradiohistory.com


A Pocket Signal Tracer 

B. 
J. L. BARBER 

r \HIS little instrument is just the 
size of an ordinary flashlight, 

- - but it will follow a signal all the 
way through the r.f., i.f. and a.f. sec- 
tions of a standard broadcast receiver. 
It is sensitive enough to pick up a 
signal from a local broadcasting sta- 
tion without the benefit of any other 
attachments, and yet it requires no 
batteries or other source of power. 
It can be carried in the pocket as 
readily as a physician's stethoscope 
and since it does not need any outside 
source of power, it is immediately 
available for use under any circum- 
stances. 
'It can be constructed by anyone 

with average ingenuity and requires 
the purchase of very few parts. A 
flashlight, similar to the one pic- 
tured, a slide switch, a crystal diode, 
a small condenser, and an alligator 
clip just about completes the list of 
components. It does require a good 
high impedance set of phones or a 
sensitive microammeter, or both, for 
satisfactory operation. 

To start with, procure a flashlight 
of the type issued to Navy personnel. 
It should have straight sides for easy 
assembling, and it is important that it 
be made of material that can be 
worked without too much trouble. It 
does not have to be metal, but the one 
in the picture was metal with a 
threaded cap on each end. All the "in- 
sides" should be removed and then the 
switch is carefully taken off. The 
hole left by the removal of the switch 
should be enlarged to accommodate 
the slide switch. If a small enough 
switch can be obtained, it may not be 
necessary to enlarge this hole. In 
making the instrument in the picture, 
the switch was purchased in a surplus 
store and it happened to be quite 
large. This switch may be attached 
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with screws or sheet metal screws but 
in either case it will look better if a 
nickel or black plate is used. 

Although the parts list calls for sin- 
gle -pole, double -throw switch with 
neutral position, this is not easily ob- 
tained. If, however, one of the well - 
known Stackpole switches is used, the 
neutral position can be improvised. 
The top is removed, the steel ball 
taken out, and the top replaced. The 
switch will not snap into position with 
this ball removed, and all that re- 
mains to be done is to mark the point 
at which the switch is in neutral posi- 
tion. 

Next, a piece of tubing (bakelite, 
plastic, or paper) two inches long by 
1 inch in diameter is wound with 90 
to 100 turns of Number 30 enameled 
wire. About 15 turns of the same wire 
is wound close to one end of the larger 
winding or over one end with Scotch 
Tape insulating the first winding from 
the second. This coil is intended to 
tune to a local broadcast station. The 
coil specified tuned to the 1400 kc. 
region but if your closest station is not 
in this region, the coil will have to 
be varied accordingly. 

The next item is the small variable 
condenser, C,. The one used in the 
circuit was sold in army surplus stores 
for less than ten cents. It is marked 
ARC 10543, but it is not necessary to 
use one of these. One of the small 
trimmer condensers, made by the F. W. 
Sickles Co., can be used. It will 
not slip inside the case but will have 
to be mounted on the end. Since it is 
not necessary to tune this circuit 
regularly, a padder condenser may be 
used. When a padder is used more 
experimentation may be necessary to 
get the circuit to tune in the right 
range, however, it should not be a 
serious handicap. 

A piece of aluminum or brass strip 
1/16" thick by %" wide by 2" long is 
bent at right angles at a point %" 
from one end. At a point %" from 
the end of the s/4" leg, drill a hole %" 
in diameter. About fis" from the end 
of the long leg, drill two holes to clear 
6 -32 screws. This angle is the bracket 
that mounts the coil form to the end 
of the case where the jack is located. 
A similar hole must be drilled in the 
blank end of the flashlight case. This 
allows the phone jack to go through 
both the angle and the head piece, 
fastening them together. The long end 
of the angle with the two holes should 
be cambered slightly to fit securely 
against the curve of the bakelite form. 
Two matching holes are drilled 
through the bakelite in such a way 
that when the three pieces are as- 
sembled, the bakelite form will ex- 
tend centrally into the flashlight case 
when the end piece is screwed in place. 
The condenser is attached to the oppo- 
site end of the coil form. If the build- 
ers plan to use a condenser mounted 
outside the case, some consideration 
should be given to the over -all length 
of the assembly relative to the length 
of the flashlight case. It should be re- 
membered at this point that the phone 
jack, the coil form, and the condenser 
all have to go between the back end 
of the case and the slide switch. If 
necessary, the length of the coil form 
may be cut down, but if a padder or 
the specified variable condenser is 
used it will slip inside the case and 
the dimensions can be held for most 
standard straight -sided flashlights. 

The condenser shown was attached 
with one "hook screw" which hooked 
into the side of the coil form and ex- 
tended through the condenser mount- 
ing plate. On the other side an angle 
clip was screwed to the side of the 
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This handy test instrument can be used for 
signal tracing in the r.f., i.f., and ad. 

sections of any AM receiver. 

Left. assembled, and right, disassembled view of tracer. 

coil form and extended over the con- 
denser mounting plate in such a way 
that it was held securely. It is not 
important how the mounting is made 
but it is important that it be held 
rigidly. 

Next, the reflector is fitted into its 
holding ring but in the reverse posi- 
tion that it has in a flashlight. This 
usually requires a ring to take up the 
space normally occupied by the edge 
of the lens. This ring may be made 
of any material. It may be a regular 
spacing ring or washer or it may be 
something soldered to the edge of the 
reflector. (This would be on the under 
side of the rim as the reflector nor- 
mally is positioned in the flashlight.) 
In the instrument as constructed, a 
narrow piece of Belden woven wire 
ribbon was soldercd to the rim. A 
piece of tinned Belden ribbon also 
makes an excellent lead for the 
ground clip. One end of a piece about 
five inches long is soldered to the side 
of the reflector and the other end is 
spread and soldered in the spread po- 
sition. It may then be drilled for the 
screw of an ordinary clip or an alli- 
gator clip, if preferred. 

A piece of bakelite W' diameter 
and about 1%" long is squared on the 
ends and the outside of one end is 
tapered slightly. This taper is so small 
that care should be taken so that the 
tube does not fit too loosely in the 
socket of the reflector. It can be done 
with a file and only sufficient bakelite 
should be removed to allow the end 
of the tube to be wrung into the lamp 
socket of the reflector. The fit of this 
tube in the socket is important be- 
cause of the method of assembly which 
will be described later. When it is 
firmly in place, it should project out- 
side the reflector socket about 3k" to 
1/4". An all metal phone tip plug, of 
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the solderless variety, is inserted in 
the tapered end of the tube. If the 
tube has Yo " diameter hole, this can 
be accomplished without too much 
trouble but the phone tips have a 
slight knurl and it is wise to run a 
drill into the end of the tubing to be 
sure the hole is up to size. It is also 
a good idea to warm the tube before 
pressing the tip into place. This fit is 
permanent as the tip does not need to 
be withdrawn. 

With the coil unit mounted on the 
end of the flashlight case by means of 
the jack and with the condenser and 
phone tip in place, it is time to start 
making the electrical connections. The 
wiring diagram should be self -ex- 
planatory and while there is nothing 
critical about it, the usual precautions 
followed in wiring radios should be re- 
membered. Don't use more wire than 
is necessary, don't use anything but 
rosin flux, don't get too much solder 
on any joint, and avoid cold soldered 
joints. 

Place the 500 ppfd. condenser inside 
the %" tube and slip the pigtail 
through the phone tip. Draw it down 
into the tip as close as possible, and 
wind one turn around the back of the 
thread, cut off the excess, and put on 
the cap. This tip unit and the slide 
switch are attached to the rest of the 
apparatus only by the wires which 
connect them. Leave two to three 
inches of slack in the wire between 
the tip assembly and the slide switch 
for later assembly purposes. In the 
instrument built by the author, the 
crystal diode was taped to the side 
of the coil tube. It probably would 
have been better if it had been along 
side of the slide switch. 

With all the parts assembled as il- 
lustrated, the unit should be tested 
and tuned before being put into the 

case, as there is no way of tuning it 
after it is enclosed. Attach an antenna 
to the tip and a good ground to the 
metal frame. With the slide switch 
in position No. 1, tune in a local sta- 
tion. If there is no station close by, a 
good outdoor antenna may be re- 
quired. When working in the i.f. sec- 
tion, move the slide to the neutral 
position, and when in the audio, move 
it all the way forward to position No. 
2. If a signal generator is available, 
no antenna will be necessary. 

A word about inserting the unit in 
the case is necessary at this point. The 
assembly, complete as shown in the 
picture, is dropped through the case 
until the end with the jack reaches 
the end of the barrel. The whole thing 
is then carefully rotated inside the 
barrel 'until the end of the flashlight 
case is screwed up tight. Next, the 
slide switch is worked through the 
hole in the side and screwed down 
fast. The reflector is then slipped 
over the tip end and the holding ring 
passed over one reflector and screwed 
tight. Grasp the tip itself and pull it 
through the socket hole in the reflec- 
tor working it fast by twisting it 
slightly while drawing it through. 

When tuning the device before put- 
ting it in the case, some means should 
be used to avoid body pickup. This 
can be done by holding it with a piece 
of bakelite or other similar material. 
If it is desired to use the instrument 
for making indicating measurements 
of the signal, a good meter will be 
necessary. It should not be greater 
than one milliampere full -scale, but 
for really satisfactory results, a 0 -50 or 
0 -100 microammeter should be used. 

The meter should be mounted in a 
case with a variable resistance to 
keep the meter on scale. When using 
the more sensitive meters, extreme 
care must be exercised to avoid dam- 
aging the meter. A good idea is to add 
a push- button circuit to the meter 

(Continued on page 163) 

Fig. 1. (A) Complete circuit of the 
signal tracer. (B) Suggested circuit 
for using meter in place of phones. 

(ai 

INPUT 

(e) 
R1- 50.000 ohm pot. 
C, -15 -50 ppfd. var. tond. 
C2-500 ppfd. ceramic cond. 
L, -15 t. #30 en. wound over one end of L2 
L_ -100 t. #30 en. wound on plastic, bakelite, 

or paper form 1" dia., 2" long S- Normally open push- button sw. (H t& H 
No. 3392) 

S1- S.p.d.t. slide sw. (with neutral pos.') 
1, -Open circuit phone jack 
M, -0 -50 microammeter 
3 -1N34 crystal diode 
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Sweep Ienerato: 
Adjustment of 

Transmission Lines 

1 and Antennas 
By JOHN A. CORNELL 

RCA Service Company, Inc. 

Accurate impedance matching, resulting in improved 
performance, is assured with this new technique. 

S WEEP generators, employed by 
most radio and television serv- 
ice technicians almost exclu- 

sively for the visual alignment of 
wideband amplifiers found in FM and 
television receivers, can be employed 
in a great variety of other interesting 
and useful applications. This article 
will describe some of the not -so -well- 
known applications in the field of an- 
tennas and transmission lines in the 
hope that the principles will be of in- 
terest to radio men and, in particular, 
to television service technicians. 

In addition to their more conven- 
tional applications, sweep generators 
may be used to check transmission 
lines for flaws, to measure standing - 
wave ratios, to adjust antennas and 
matching stubs for proper impedance 
match, and to determine whether or 
not a television receiver is properly 
matched to its transmission line. The 
methods used to accomplish these 
things with a sweep generator are 
amazingly simple and time -saving. 
Before a few particular applications 
are considered, a brief discussion of 
the theory behind the procedures to 
be described will be given. 

Fig. 1 shows a long coaxial trans- 
mission line, such as might be used to 
connect a television receiver to its 
antenna. The sweep generator is con- 
nected to one end of the line through a 
small carbon resistor, as shown in the 
drawing. The resistor should have a 
resistance of around one hundred 
ohms, and its leads must be kept short. 

A crystal detector is connected to 
the junction of the resistor and the 
line, and the output of the detector is 
fed to the vertical amplifier of the 
cathode -ray oscilloscope. A diode de- 
tector, such as a 6AL5, could be used 
in place of the crystal, or if the oscil- 
loscope is equipped with a crystal (or 
a diode) probe, the probe can be con- 
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nected to the transmission line. Into 
the horizontal amplifier of the scope 
is fed the time -base voltage output of 
the sweep generator, usually a 60 -cy- 
cle sine wave. The generator is set 
to sweep a band of frequencies about 
six megacycles wide with a center fre- 
quency somewhere above fifty mega- 
cycles, and the oscilloscope controls 
are adjusted to give a trace of con- 
venient size. Now, if the other end of 
the transmission line is open circuited 
(and let's assume that it is) a pattern 
similar to that of Fig. 2A will appear 
on the scope. 

To see how this pattern is obtained, 
let's return to the transmission line 
again, remembering that its far end 
is open- circuited. The line will pre- 
sent, at its sending or near end, an 
impedance which is a function of the 
length of the line and the instantane- 
ous frequency of the sweep generator. 
For instance, a frequency which would 
make the line an integral number of 
half -waves long would cause the send- 
ing end of the line to look like an open 
circuit (assuming the line has negli- 
gible losses) to the sweep generator. 
A frequency which would make the 
line an odd number of quarter -waves 
long would cause the sending end of 
the line to act like a short circuit. 
Other frequencies would cause the line 
to present intermediate values of im- 
pedance to the sweep generator. 

When the line is fed a signal the fre- 
quency of which is continually swept 
over a wide band, the sending -end im- 
pedance varies in accordance with the 
voltage used to frequency -modulate 
the oscillator in the sweep generator. 
If the output of the sweep generator 
is reasonably flat over the swept band, 
as it should be if it is a good one, then 
the r.f. voltage at the sending end of 
the line will vary in the same way 
that the impedance of the line varies. 

The varying r.f. voltage is detected by 
the 1N34 and fed to the oscilloscope, 
where it is displayed as a wavy line. 
This trace is usually called a stand- 
ing -wave pattern, since it can be used 
to determine the standing -wave ratio 
on the transmission line. The longer 
the transmission line, the more the 
variations, or cycles, in the trace. 

Some sweep generators are equipped 
with a blanking switch which cuts off 
the oscillator during the time it would 
normally sweep from the high fre- 
quency to the low frequency. If the 
blanking switch is turned on, then a 
reference baseline, representing zero 
r.f. voltage at the input to the trans- 
mission line, will appear on the oscil- 
loscope pattern. This is shown in Fig. 
2B and is very useful because it per- 
mits evaluation of the losses on the 
line. The higher the line losses, the 
greater the spacing between the base- 
line and the negative excursion of the 
trace. If the line has zero losses then 
the negative excursion will coincide 
with the baseline. 

A transmission line which has a 
flaw, such as a partially open shield, 
or a bad pinch, will cause a discon- 
tinuity to appear on the scope pat- 
tern, as shown in Fig. 2C. We have 
then one application -that of check- 
ing transmission lines for flaws or ir- 
regularities. If the line is coax, it 
makes no difference whether it is on 
a roll or already installed; it can be 
checked by using this method. This 
method of checking lines will show 
flaws that no ohmmeter could find, 
but which could still prevent the re- 
ception of good television pictures. 

Now, let's go back to Fig. 1 to find 
out what will happen if we connect 
various impedances across the far end 
of the transmission line. Suppose that 
a pure resistance equal to the surge 
impedance of the line is connected 
across the far end. The sending end, 
of the line will present to the sweep 
generator only a constant resistance 
equal to its surge impedance, regard- 
less of the frequency. In this case, 
the voltage at the input to the line 
will remain constant as the sweep 
generator sweeps through its band of 
frequencies, the rectified voltage fed 
to the scope will contain no varying 
component, and the trace on the scope 
will be a straight line (or two parallel 
lines, if the sweep generator blanking 
switch is turned on). Commercially 

Fig. 1. Circuit for basic test setup for 
adjusting coaxial transmission lines. 

' TRANSMISSION LINE (50 FT. OR 
LONGER.) 
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(A) 

(B) 

(C) 

Fig. 2. Patterns observed when line is 
incorrectly terminated. (A) Phasing ad- 
justment on sweep generator correctly 
set. (B) Sweep generator blanked dur- 
ing return sweep. (C) Pattern result- 
ing when there is a fault on the line. 

available transmission lines are not 
perfect, and it will generally be im- 
possible to get an absolutely straight - 
line trace on the scope (although, if 
the sweep generator output is low, or 
the scope does not have much gain, 
the line may look straight). When 
the line is properly terminated, how- 
ever, the trace will be most nearly 
straight. 

If different values of resistance are 
connected across the far end of the 
line, we will see our wavy pattern on 
the scope again, but the waves will 
not be as deep as they would be if the far end were completely open or short - 
circuited. The depth of the waves, 
then, is an indication of the degree of 
match or mismatch of the line; the flatter the pattern on the scope, the 
more nearly is the line matched, and 
vice versa. This fact can be used to 
match a television antenna or a re- 
ceiver to the transmission line, and 
it's a very simple thing to do. 

Let's consider a particular applica- 
tion, one which illustrates very nicely 
the value of this method of checking 
and adjusting transmission lines for 
proper match. Suppose a television 
receiver has been installed in some 
location remote from a television 
transmitter -a location where the 
field strength is low and where every 
little bit of energy the antenna can 
abstract from the space surrounding 
it is needed. A location like this 
would, of course, call for a directive 
array. Directive arrays are relatively 
narrow -band antennas, and the more 
directive the array, the more difficult 
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and critical is the problem of match- 
ing the array to the antenna. In or- 
der that the array may transfer a 
maximum amount of power to the 
line, and ultimately to the television 
receiver, it must match the line; that 
is, its radiation resistance must be 
matched, through the use of stubs, 
quarter -wave transformers, or other 
means, to the surge impedance of the 
transmission line. The sweep genera- 
tor can be used to obtain this match 
in a manner that will amaze you with 
its simplicity and accuracy. 

Let's assume that the antenna has 
been properly positioned for maxi- 
mum signal pickup and a minimum of 
reflections, and that the transmission 
line has been installed and is ready to 
connect to the receiver. Just hook 
the scope, the sweep generator, and 
the detector to the line as shown in 
Fig. 1. Set the sweep generator to 
sweep the television channel it is de- 
sired to receive. If the scope pattern 
is fairly flat, the antenna and the line 
are reasonably matched, but if the 
trace looks like Fig. 2A, some means 
must be employed to match more per- 
fectly the antenna to the line. Again, 
the degree of mismatch will determine 
the depth of the waves on the trace, 
and the length of the line will deter- 
mine the number of waves. If the line 
is short, less than one wave may ap- 
pear on the scope. 

Now, the idea is to adjust the 
matching elements, the lengths of the 
antenna elements, and the element 
spacings, until the pattern on the 
scope is as flat as possible. This will 
take two men : one to make the an- 
tenna adjustments and one to watch 
the pattern on the scope. In general, 
it will be impossible to match the an- 
tenna and the line completely over ,the 
wide band of frequencies occupied by 
a television station, and the scope 
pattern never will be absolutely flat. 
When the trace is as flat as it is pos- 
sible to get it, however, the line and 
the antenna are most nearly matched, 
and the antenna will deliver a maxi- 
mum amount of power to the line. 

This article will not discuss the va- 
rious ways of matching antennas, for 
that is not its purpose. It is intended 
only to describe a simple means of in- 
dicating instantaneously the effects of 
the matching adjustments over a wide 
band of frequencies. That phase which 
deals with the matching methods 
themselves has been covered in other 
articles and need not be repeated. 

Any discontinuity on the line, such 
as a faulty lightning arrestor or a bad 
pinch, will cause a discontinuity in the 
pattern, as shown in Fig. 2C, and 
should be corrected. Some lightning 
arrestors, while not actually defective, 
will cause the discontinuity mentioned. 
These should be replaced with a type 
which will not alter the transmission 
line characteristics. 

The method proposed can also be 
used to check the degree of match be- 
tween the television receiver and the 
transmission line. Just connect the 
line to the receiver, and the necessary 
test equipment to the other end of the 

line. If this is impracticable, then a 
roll of the same type of coax as used 
in the transmission line can be used. 
The receiver is tuned to each channel 
in turn, and the sweep generator is 
set to sweep each corresponding chan- 
nel. The scope pattern will show the 
degree of match offered by the input 
of the receiver to the line for each 
station. A bad case of line reflection 
caused by receiver mismatch can be 
definitely located this way. 

Once the cause of a reflection is de- 
termined as caused by a line mis- 
match, the receiver input circuit can 
be adjusted to provide the proper 
match for the line, or, if this is not 
physically possible, a stub can be used 
to match the receiver to the line. The 
effects of adjustments on the receiver 
input circuit, or on stub length, can be 
seen on the scope as they are made. 
As was the case in antenna adjust- 
ment, the idea is to get the flattest 
trace possible. In general, stubs at 
the receiver end of the line should be 
avoided, because, while they may ef- 
fect a match for one channel, they 
will seriously destroy the match on 
one or more other channels. Of 
course, if only one station is available 
anyway, a stub can be used at the re- 
ceiver end of the line. Also, one of 
the commercially available line - 
matching devices, which can be ad- 
justed for each channel, may be used. 
In this case, the sweep generator will 
show conclusively the merit of such a 
device. 

In order to check balanced two -wire 
lines, a sweep generator with bal- 
anced output and a balanced detector 
must be used. The circuit is shown 
in Fig. 3, and the results obtained are 
the same as would be obtained with 
coaxial cable. However, the two -wire 
line cannot be rolled up or doubled 
back on itself, or the indication on the 
scope will be incorrect. 

Now for some precautions to exer- 
cise when employing the foregoing 
procedures. In the first place, if the 
output of the sweep generator has 
several spurious frequencies, it will 
sometimes be impossible to produce a 
straight -line trace on the scope, even 
though the transmission line is cor- 
rectly terminated. Those sweep gen- 

(Continued on page 109) 

Fig. 3. Test setup which is useful for 
checking a balanced two -wire line. 
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The author demonstrates the safe way to take a 
reading on a high -voltage circuit: Keep one hand 
in the pocket and use the other to hold the test 
prod, which should be very well insulated. 

Part 8. Test equipment for the ham shack -your 
investment need not be too great. There are 
many test operations that can be performed 
equally as well with lower- priced instruments. 

ONCE you get beyond the con- 
struction of extremely simple 
transmitters such as the one 

described in Part 5 of this series of 
articles (June, 1949, issue of RADIO AND 

TELEVISION NEWS), you begin to ap- 
preciate the need for meters of various 
kinds. A single, inexpensive milliam- 
meter enables you to tune up the rig 
and to get it on the air, but all it tells 
you is how much current the oscillator 
tube is taking. If another ham asks 
you, "How much power are you us- 
ing?" you can't answer him because 
you must know the plate voltage as 
well as the plate current to determine 
the input power. Multiplying the cur- 
rent in amperes (not milliamperes) by 
the voltage gives the power in watts, 
in case you have forgotten Ohm's law. 

The servicing of receivers and trans- 
mitters in an intelligent manner is 
almost impossible without some form 
of test equipment. Although no instru- 
ment can take the place of common 

54 

sense, the use of such equipment will 
enable you to quickly localize the trou- 
ble, eliminating "cut and try." 

Suppose your receiver or transmit- 
ter suddenly stops working. The trou- 
ble may be nothing more serious than 
a burned -out tube, but you can't check 
the filament just by looking at it; with 
metal envelope tubes you can't see 
anything. However, if you have an 
ohmmeter you can make a continuity 
test on the filament in about three 
seconds. 

After a new receiver or transmitter 

EDITOR'S NoTE: It is impossible to 
illustrate on these pages all the vari- 
ous types of test equipment on the 
market today. There are hundreds 
of different types and makes, all rela- 
tively similar in design. The higher 
priced units obviously have addi- 
tional features and provide greater 
stability and accuracy. Before mak- 
ing any decision as to a particular 
type or manufacture, it is advisable 
to check all the advertisements ap- 
pearing in this and other issues. 

is finished and is working properly, a 
smart ham will check the voltages and 
currents in all conveniently accessi- 
ble parts of the circuit and record them 
carefully. Then, if trouble develops 
some time in the future, he can take 
another set of readings, compare them 
with the original values, and deter- 
mine very quickly the location of the 
fault. 

Experienced hams and other radio 
workers take test equipment so much 
for granted that they are likely to 
say, "Why all this sales talk? How 
can a guy get along without good me- 
ters ?" The point is that many be- 
ginners overlook test equipment until 
they find themselves with a dead rig 
and no method of trouble- shooting. 

Fortunately, a fine collection of me- 
ters at reasonable cost is available on 
the market today. If you own no 
testers of any kind (other than the 
milliammeter recommended for the 
simple transmitter), certainly your 
basic purchase should be a combina- 
tion volt- ohm -milliammeter. This is 
by far the most common and versa 
tile piece of test equipment in use by 
hams, service technicians, and radio 
engineers the world over. In its usual 
form, it consists of a single meter, 
which carries a wide range of volt - 
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age, current, and resistance values on 
a multiple scale. The meter itself is 
a very low range milliammeter and is 
made to read in terms of volts, am- 
peres and ohms by means of resistors 
connected with it in series or shunt. 
The desired scale is selected by a ro- 
tary switch in some models and by a 
series of pin jacks in others. 

The meter movement is a direct - 
current device. Most of the popular 
multi- testers, however, contain small 
rectifiers which permit measurement 
of alternating currents as well. 

For resistance measurement a source 
of low voltage d.c. is required. In 
practically all testers this is furnished 
by a couple of flashlight batteries con- 
cealed inside the cases. 

The price range of these popular 
multi- testers is almost as wide as 
their technical capabilities. You can 
get a small pocket -size job for as lit- 
tle as ten dollars, and you can pay 
about seventy dollars for a deluxe 
model. Two major factors determine 
the cost : the size of the meter proper 
and its "sensitivity." The less costly 
units use two -inch diameter meters 
on which the scales admittedly are a 
bit crowded and difficult to read. As 
the price goes up, the meters become 
bigger and the scales are more spread 
out; the limit of size for portable me- 
ters is about 6 inches. 

The "sensitivity" of a meter is the 
measure of current through it that 
gives full -scale deflection. The less 
current required, the less disturbance 
the meter introduces in the circuit to 
which it is connected. When a meter 
is used as an ammeter or milliamme- 
ter, its resistance is very low, and since 
it is connected in series with the other 
circuit elements, its presence causes 
no trouble. However, a meter used as 
a voltmeter is always connected across 
( "shunt" or "parallel ") a circuit ele- 
ment. Its effective resistance must be 
very high compared with that of the 
circuit, so that it will take very little 
current from it. The sensitivity of a 
voltmeter in this respect is expressed 
in terms of "ohms per volt," and the 
minimum for purposes of radio is gen- 
erally recognized as 1000 ohms -per- 
volt. A meter of this sensitivity thus 
presents an effective resistance of 
500,000 ohms if its scale reads 0 -500 
volts. Much higher sensitivities in 
multi- testers are available; 20,000 
ohms- per -volt is not unusual. 

A multi- tester is a lifetime invest- 
ment. Receivers and transmitters 
change, but volts, amperes and ohms 
are no different now than they were 
a hundred years ago. Get the best 
meter you can afford, and you'll al- 
ways be glad of your purchase. In- 
cidentally, the tester is by no means 
limited to radio. With it, you can 
quickly locate opens and shorts in 
household electrical appliances, such 
as lamps, toasters, vacuum cleaners, 
mixers, fans, etc. Many a ham is 
practically pushed into a profitable 
side business as the neighborhood 
"electrical expert" simply because 
he possesses this magical little gadget. 

A word of caution : Most multi- 
September, 1949 

.---------- I Radio City Products Model 447A is 
i available complete or in kit form. 
It has 25 ranges and a sensitivity of 1000 
ohms -per -volt. Meter used is 3" square. 
Costs about $17 completely assembled. 

- _ a 

1 

The Radio City Products Model 450AP "Hi-Meg" tester works on a.c., 
measures up to 1000 megohms, and has usual voltage and current 

ranges. It is available at a cost of 
about $25 with a sensitivity of 1000 
ohms -per -volt, and $32.50 with a 
sensitivity of 20,000 ohms -per -volt. 

This pocket -size multimeter, the Simpson Model" 
240, uses a 3" meter. has a sensitivity of 1000 
ohms -per -volt, and has 14 ranges. With a high - 
voltage range of 3000 volts, is well suited for check- 
ing transmitter power supplies. Price, about $22. 

5,400 ItbM: 
I6V.O.0 

TEO M.A. 
75 V.O.C. 

900VO.C. 9E0VA.C. 

t 
The four -inch meter dominates the case of the Hickok Model 435 volt- ohm- milliam- 
meter, with 35 ranges, a sensitivity of 20,000 ohms -per -volt. and d.c. and a.c. 

power supplies. Price 
of unit is about $38. 

In the Simpson 
"Roto Ranger, " the 
proper meter scale au- 
tomatically comes into 
view as the range se- 
lector switch is turned. 
This feature facilitates 
rapid reading of the 
meter needle. Sensi- 
tivity is 20,000 ohms - 
per -volt, and 25 volt- 
age, current, and 
resistance ranges are 
available. Meter is 
51/2" in size. Price 
is approximately $70. 
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. The Heathkit oscilloscope. In- 
struments of this type are less diffi- 
cult to operate than a short -wave 
receiver. They give a quick picture 
of the modulation characteristics of 
a phone transmitter and are a big 
help in revealing possible causes of 
interference to television reception. 

AUTIOI 0$ HWH VOLTS 

With 21 ranges, the Triplett Model 
630 volt- ohm -milliammeter is unusually 
useful. Sensitivity on d.c. voltage scales 
is 20,000 ohms -per -volt. Ranges are 
selected by rotary switch. Meter itself 
is 51/2 in. in size in a black molded case, 
and the price is. approximately $37. 

testers are very susceptible to acci- 
dental damage because it is very easy 
to forget to turn the selector switch 
to the desired function. If you want 
to check power line voltage, for in- 
stance, and have the switch on the 
0 -120 milliampere position, you'll 
probably hear a quick "f f!tt" as you 
plug in the test leads. That sound 
represents your investment going up 
in smoke, literally. Sure, the meter 
can be repaired, but it will cost money. 

A second type of multi- tester de- 
serves mention because it is especially 
suitable for television testing as well 

as for all ordinary applications, and 
many hams are finding it a lot of fun 
to assemble their own TV kits. This 
is the vacuum -tube type. It costs more 
than the other kind, but it also does 
more. Its big advantage is its ex- 
tremely high input resistance on all 
voltage ranges: about ten or eleven 
million ohms. This means that the 
meter can be connected to very sensi- 
tive parts of a circuit (the grid of os- 
cillator tubes for instance) without 
affecting the operation. A conven- 
tional 1000 ohm -per -volt meter set to 
the 0 -5 v. scale has an effective resist- 

Feiler Engineering Co. Mod- 
el TS -7 5" oscilloscope. It 
has provisions for head- 
phone connection and an 
input for a special "stetho- 
scope" probe. Ideal for FM 
and TV servicing. Retails at 
$89.95 -in kit form, $46.50. 

ttMTM1tt 11GHEtMfitf fftt. 
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Electronic Measurements Corp. Model 102 pocket volo- 
meter. It includes five a.c. and five d.c. voltage 
ranges, four d.c. and three a.c. current ranges and 
two resistance ranges. Input is 1000 ohms- per -volt. 
Meter is a 1 mil D'Arsonval type. Retail price, $13.90. 

ance of only 5000 ohms, which is a dead 
short circuit as far as a critical circuit 
is concerned. 

Vacuum tube meters use four or 
five tubes, generally require a.c. pow- 
er, and cost between $75 and $125. 
With accessory equipment, they are 
capable of direct measurement of ra- 
dio- frequency circuits, something that 
has not been possible with conven- 
tional meters. 

Apparently taking their cue from 
the television kit people, some meter 
firms are now offering excellent test 
equipment in knockdown form for 
easy home assembly. By eliminating 
the expensive labor element, they are 
able to establish very low prices on 
meters that are normally expected to 
be "expensive." I was startled to read 
of a complete vacuum tube voltmeter 
kit, for instance, that cost only $25 

. $24.95, to be exact. Since I own 
a factory -made v.t. job that cost ex- 
actly one hundred dollars more than 
that, I decided to investigate. I ob- 
tained a kit and put it through the 
works; I am now both surprised and 
pleased to report that it really is ex- 
cellent. Even granting that the me- 
ter face is a bit smaller and the r.f. 
range less extensive, the $25 unit per- 
forms admirably. If I didn't have the 
$125 model I'd be perfectly happy with 
this home -assembled meter. 

What about the signal generators, 
tube testers, analyzers, and other test 
equipment shown in the radio cata- 
logues ? This is strictly professional 
service stuff, of no immediate value to 
a "beginner." It's nice to have, but 
certainly not essential. To supple- 
ment the general -utility multi- tester, 
I recommend something else : a cath- 
ode -ray oscilloscope. Like the multi - 
tester, this instrument is extremely 
versatile, having many applications in 
both receiving and transmitting work. 
For adjusting the modulation of a 
phone transmitter, for example, it is 
without equal. As an educational in- 
strument it is superb, giving as it does 
an animated representation of elec- 
tric waves and currents. 

Many people have the idea that a 
scope is a complicated and expensive 
device. Actually, it's easier to put 
together and use than many receivers. 
To prove this point, I obtained a kit 
for a five -inch size 'scope (cost: less 
than forty dollars for everything, in- 
cluding all tubes and even wire), 
turned it over to a nineteen -year -old 
college freshman with only a scanty 
knowledge of radio and told him to 
make it work. Three hours after sup- 
per, he called me and fairly shouted 
over the phone, "It works fine. Now 
for the first time I understand what 
a.c. is!" Because it looks like a tele- 
vision set (and in fact the cathode - 
ray tube is the heart of TV), that 
'scope is busy almost every night. 

The illustrations accompanying this 
article show some representative test 
instruments suitable for amateur 
work. Many others are available; but 
before you make a choice, compare 
characteristics and prices carefully. 

(To be continued) 
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SHIELDING 
AGAINST 

TVI 

On top of the relay racks may be seen 
several breadboard units that have been 
properly shielded. All r.f. units in the 
cabinets have been shielded similarly to 
the 829 unit described in the article. 

By 
P. S. RAND, w mum 

- NE of the best insurances 
against TVI is the proper 

- shielding of the various r.f. 
chassis in a transmitter. It has often 
been recommended, but very little has 
been specifically said about it. A good 
many of the usual TVI preventives 
are not completely effective unless 
coupled with adequate shielding. 

In combating TVI, one of the first 
things to do is to determine whether 
the interference is being radiated via 
your transmitting antenna or via your 
rig itself. The best way to do this is 
to disconnect your transmitting an- 
tenna and substitute a dummy load 
consisting of electric light bulbs of 
sufficient wattage. If this step clears 
up the TVI, it is safe to assume your 
shielding is adequate, and it is only 
necessary to filter your feeders and 
perhaps use plate traps in your final 
(see CQ1 and QST2 for proper meth- 

1 -"CQ "- April, 1949. 
2 -"QST" -May and December, 1948, Febru- 

ary, 1949. 

Fig. 1. Installation of framework to support 
copper screening on a standard 17 x 13 x 3 
inch chassis with an 83/4 by 19 -inch panel. 

September, 19-19 

Many transmitters and other units including commonly 
used test equipment cause TV interference. One of the 
best insurances against it is to shield all r.f. circuits. 

ALUMINUM ANGLES I "X I' SCREWED TO REAR OF FRONT PANEL 
AND TO REAR CORNERS OF CHASSIS. 

ALL HOLES DRILLED AND TAPPED FOR 
6 -32 MACHINE SCREWS FOR HOLDING 

COPPER SCREENING IN PLACE. 
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Details of aluminum anale framework and scrap odds and 
ends that are used to shield an 829 bandswitch amplifier. 

ods.) However, if your transmitter 
working into a dummy load still 
causes TVI, you probably had better 
do some shielding in addition. 

Let us consider for a moment that 
we are designing a signal generator 
for use in lining up and checking a 
receiver for sensitivity. The require- 
ments then will be for an oscillator 
operating at a few watts that will 
have an output controllable for say 
one microvolt to one volt. Now it is 
obvious that if we build this unit up 
"breadboard," style the direct radia- 
tion from the coils, condensers, tubes, 
wiring, etc., will be so strong that our 
output may exceed the maximum 
level we wish, to say nothing of the 
minimum. In order to make this 
signal generator of any use, we must 
therefore pay particular attention to 
the shielding of the entire oscillator 
circuit, even going to the extreme of 
double or triple shielding. We must 
also see to it that all the wires en- 
tering this shielded compartment are 
sufficiently well filtered that they can- 
not conduct any of the r.f. signal out- 
side the shielded area. The fact that 
all signal generators on the market 
utilize this principle shows it can be 
done, and we only have to borrow 

Shielding the bottom of the chassis is not difficult. Simply 
tin the edges and boit the screening to the chassis flanges. 

some of this technique and apply it to 
our own transmitters, the main dif- 
ference being that we are shielding 
against harmonics and other spurious 
radiations rather than against the de- 
sired signal. The desired signal, of 
course, is taken out via the antenna 
connections on the transmitter and 
fed to the antenna through a suitable 
antenna coupler, never directly. 

A properly ,designed and operating 
transmitter never suffers from the 
addition of shielding. The only case 
where shielding might upset a rig is 
when the transmitter owes its sta- 
bility to a combination of coupling and 
miscellaneous feedback that all just 
happens to cancel out. When proper 
shielding is added in this case, it re- 
moves some of this unintentional 
coupling and then the original trouble 
shows up. Let me say that shielding 
has always improved the operation of 
any transmitter that I have worked 
on. 

The purpose of this article is to 
describe a method of shielding that is 
not only very effective, but easy to in- 
stall on any type of gear with a mini- 
mum of cost and a minimum of tools. 
We will divide the description into 
three parts: (1) Shielding units al- 

Fig. 2. (A) Assembly details of top rear corner and (B) top front corner. 

TOP ILS 
I "% 1" 

RAANGLES 

17'ANGLE SCREWED TO 
FRONT PANEL 

TOP RAILS 1 "x r 
ANGLES 13 "LONG 

CORNER ANGLES ALL HOLES 6 -32 

ALL HOLES 6 -32 

I"x r ANGLE 
4 "L., SCREWED 
TO FRONT PANEL, 

(A) (8) 

i8 

ready in an enclosed relay rack cab- 
inet. (2) Shielding units in an open 
type relay rack. (3) Shielding "bread- 
board" type of construction. (4) Use 
of a shielded room. 

Enclosed Cabinet Type 
Many amateurs, including myself, 

prefer to mount their equipment in an 
enclosed relay rack with the equip- 
ment built up on standard chassis 
attached to nineteen inch relay rack 
panels. All wiring comes in the rear 
edge of the chassis through suitable 
cable connectors. It is generally 
thought that such a cabinet consti- 
tutes a good job of shielding. How- 
ever, such is not the case. An enclosed 
cabinet is far better than an open re- 
lay rack and in some cases provides 
just enough shielding to do the job. 
In many cases, however, additional 
shielding is necessary, as there are 
just too many louvres, cracks between 
panels, and too much paint between 
joints, to say nothing of the space 
around the back door. Luckily, two 
poor jobs of shielding are better 
than one good job, so all we have to 
do is to put some copper screens 
around each chassis. After the chassis 
is put back in the cabinet, the result 
is a good job of shielding. 

Fig. 1 shows the installation of a 
framework of aluminum angles over 
which the copper screening is bent 
and screwed down. The dimensions 
shown are for a standard 17x13x3 inch 
chassis with an 83/4x19 inch relay rack 
panel. Any size angle may be used; 
however, something between one -half 
to one inch to a side is most con- 
venient. This may be purchased from 
a sheet metal supply house or may be 
folded up out of 2 inches of aluminum 
strips. Your local plumber or tinsmith 
should be able to do this for you. If 
aluminum is used it should be about 
M1e inch thick so that it can be tapped 
for 6-32 machine screws for assem- 
bling; however, you may also use 
sheet galvanized iron or sheet copper, 
either of which can be purchased at 
your local tinsmith and also cut and 
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bent to form the angles. In the case 
of galvanized iron or copper, it may be 
soldered together or assembled with 
machine screws and nuts as this ma- 
terial is too thin for tapping. Flat 
strips of brass may be used in place 
of the angles if they are easier to ob- 
tain. These should be from 3/16 to % 
inch thick and 3/4 to 1 inch wide for 
rigidity. Also the dimensions should 
be altered to fit the particular chassis 
and panel size used. 

Fig. 2A shows the assembly detail 
of a top -rear corner of the frame 
while Fig. 2B shows the top -front cor- 
ner. 

The easiest way to start is to re- 
move the chassis from the relay rack 
and fit the top rail on the rear of the 
front panel. This should be the same 
length as the chassis. In the case de- 
scribed this is seventeen inches. Make 
any notches in it necessary to clear 
meters, switches, etc., and then drill 
about four holes through the panel 
and angle with a #36 drill. The holes 
in the angle should be tapped with a 
#6 -32 tap while the holes in the panel 
are enlarged with a #26 drill for 
clearance. This angle is then screwed 
in place. Two short four -inch angles 
are next mounted vertically in a simi- 
lar fashion on each side of the panel 
directly under the top rail. These may 
be omitted if your front panel uses 
chassis supporting brackets, inasmuch 
as the purpose of these short angles 
is to give support to the screening at 
this point and the brackets may be 
used for this purpose. 

Next mount the two eight -inch 
angles on the two rear corners, being 
sure that they are of proper length to 
conform to the height of the top rail 
already mounted on the rear of the 
front panel. These are held in place 
by three 6 -32 machine screws in the 
corners of the chassis. Now after 
drilling and tapping appropriate holes 
for 6 -32 screws, mount the rear seven- 
teen -inch top rail. This is held in 
place with one screw at each end. The 
two side rails are now put in place 
with one 6 -32 at the front end and two 

TIN EDGES OF SCREENING 
ALL AROUND 1/4 

TOP RAILS I "X I" ANGLES 
13' LONG 

COPPER 
SCREENING 

SPECIAL 
SIDE 

PLATE 

SOLDER CORNERS 

AT LEAST I' OVERLAP 

Fig. 3. If chassis supporting brackets are not used special side plates made of alu- minum can be used. Copper screening would then be necessary only for top and back. 

6 -32 screws at the rear, one on top and 
one on the side. 

The copper screening (ordinary 
window screening purchased at the 
local hardware store) will be held in 
place by 6 -32 screws, and it is now 
necessary to mark both the angles and 
the chassis at not over three -inch in- 
tervals so that the frame may be dis- 
assembled, drilled, and tapped. It 
should be pointed out that beeswax 
rubbed on the 6 -32 tap as a lubricant 
before tapping the aluminum will in- 
sure a nice job of tapping. In tapping 
the steel chassis the tap should be 
lubricated with oil and care should be 

If chassis supporting brackets are used screen must cover top, back, and sides. See Fig. 3 for alternate method using end plates. 

taken not to break it as this can be 
done very easily. 

Fig. 3 shows an alternate method of 
building a frame. This consists of 
making two end plates 13x8 inches 
out of M6 inch sheet aluminum with a 
1/2 inch lip folded over on three sides. 
This foldover is cut away at the bot- 
tom on both the front and rear to 
clear the chassis. The frame is com- 
pleted with one sixteen -inch long angle 
screwed to the top rear corners of the 
side plates. Copper screening is then 
necessary only on the top and rear. 

In applying the copper screening, a 
pattern is first made out of heavy 

Front view of the 829 bandswitch amplifier. It Is completely 
shielded for TV interference and is ready to go back into rack. 

September, 1949 
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This is a 28 mc. 815 "breadboard.' type with 56 mc. plate traps installed. 

le--61/4" - I7/á + C v.--{ 

CUT FROM COPPER SCREENING 

20 °330 .. 

FOLD ON DOTTED LINES 

6yá 

Fig. 4. Details for cutting wire screening. 

brown wrapping paper by folding or 
wrapping the paper around the frame 
in the position to be occupied by the 
screening. The paper is then cut out 
with a pair of scissors, and when you 
are satisfied that it is a good fit, it is 
flattened out and laid over the screen- 
ing as a guide in cutting the screening. 
Be sure to allow enough leeway so 
that the screening will overlap all 
joints by at least one inch. This is 

important as a good overlap, espe- 
cially on the chassis, is insurance of a 
good job of shielding. The screening 
should be soldered together down the 
two back corners, and it is wise to tin 
all the edges so that it won't unravel 
as well as to bond it together. 

After cutting and folding the 
screening to shape (see Fig. 4) it is 
slid over the framework, and the holes 
for the 6 -32 screws are carefully put 
in by pushing a sharp pointed instru- 
ment such as a scriber or center punch 
through the mesh. The wires are sepa- 
rated easily without breaking to a 
large enough size to clear the 6 -32 
screws. Trap doors or other access 
doors for the purpose of changing coils 
or tubes may be installed in the top 
or rear; however, it is strongly urged 
that unless these are securely fastened 
on with screws every two inches, an 
overlap of three inches all the way 
around should be provided. See Fig. 
5 for an explanation. 

After screwing on the screening, 

The 815 properly shielded with angles and copper screening. 

our shielding is now complete except 
for a bottom pan. This may be a 
standard chassis bottom pan, but if so, 
it should have a few extra screws put 
in to make it good and tight. If there 
are any components that generate 
heat under the chassis, this bottom 
pan may be made from screening as 
this will allow plenty of ventilation. 
Be sure to tin all of the edges with 
solder. 

The unit may now be returned to 
the relay rack cabinet and the next 
unit removed for treatment. 

Most open relay racks consist of two 
vertical angle or channel irons drilled 
and tapped to fit panel notchings, tied 
together at the top and firmly bolted 
to a heavy base. To this rack are 
bolted standard nineteen -inch metal 
panels with their respective chassis 
sticking out the rear in the open. If 
this is the type of rig you have, the 
first thing to do is remove the r.f. 
units and shield them individually as 
described in the preceding section. 
Occasionally you run into the use of 
Masonite panels in which case it will 
also be necessary to remove the front 
panel and back it up with a thin sheet 
of copper or copper screening. Be 
sure this is bonded to the rest of the 
shielding. 

Before proceeding any farther, test 
the rig for TVI, and if you find that 
more shielding is necessary, build 
yourself a framework out of wood or 
angle -iron as shown in Fig. 6.. Cop- 
per screening should then be tacked 
onto this frame. Be sure to put an 
access door in the rear and bond all 
the screening to the relay rack and a 
good ground. Don't forget to cover 
the top and bottom as well as the 
sides. You are now the owner of an 
inexpensive yet very effective en- 
closed relay rack cabinet. 

Breadboard Construction 
This type of construction consists of 

grouping together various units whose 
(Continued on page 106) 

A solid bottom pan can be used in place of the wire screen. 
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G. W. Geist of Television Engi- 
neers, Inc., of Chicago is shown 
servicing a television receiver. 

Part 18. Introduction to vertical sweep systems 
in modern television receivers. Included is a 
discussion of the best servicing procedure to follow. 

Fig. 1. (A) Typical integrating network. (B) 
Output of the integrating network, appear- 
ing across C,, during the vertical sync in- 
terval. (C) Differentiating network and its 
effect on square waves, i.e., sync pulses. 
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MORE troubles arise in the de- 
flection systems of television 
receivers than in any other 

section of the set. Therefore, it be- 
hooves the television service techni- 
cian to know not only how these sys- 
tems work, but what to expect of 
them when some component fails. This 
latter point is seldom stressed in dis- 
cussions of television receivers, and 
yet it is most important. You must 
know what to expect of a circuit when 
it fails before you can state with com- 
plete confidence that you know how 
that circuit works. Merely to be able 
to follow electrons around a circuit is 
not enough for successful servicing. 

We have seen that the vertical and 
horizontal sync pulses at the output 
of the sync separator (or sync clipper) 
are directed by differentiating and in- 
tegrating filters to the proper sweep 
system. Preceding the vertical sweep 

"Y 
MILTON S. RIVER. 

system is the integrating network, 
Fig. 1A, and its purpose is to permit a 
voltage to develop across the output 
condenser (CO only when the vertical 
sync pulses are active. This, of course, 
occurs every 1/60 of a second. The 
filter has a relatively long time con- 
stant which means that the condenser, 
will charge and discharge slowly and 
will not respond to rapid fluctuations 
in voltage. Thus, when a horizontal 
pulse arrives at the input to this fil- 
ter, its leading edge starts a slow flow 
of current through the resistor, and 
the condenser begins to charge. How- 
ever, the charging process is slow, and 
before any appreciable amount of 
voltage has developed in the filter, the 
lagging edge of the wave arrives, re- 
verses the current flow, and brings the 
condenser voltage back to its previous 
value. Very little change has occurred 
during this short time interval, and 
the vertical synchronizing oscillator is 
designed so that it does not respond to 
these small fluctuations. 

The building up of the voltage across 
C, begins when the serrated vertical 
pulses are reached. Even though the 
series of six vertical pulses have 
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FRON AS 
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ALL CONDENSERS SHOWN IN yf0. 
UNLESS OTHERWISE SAECIrIEO. 
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C0 7JP4 
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Fig. 2. A widely -used vertical sweep system. 

Fig. 3. The waveform of the volt- 
age developed across G. of Fig. 2. 

Fig. 4. The proper method of presenting 
a saw -tooth wave, with its amplitude in- 
dicated. in the receiver service manual. 

Fig. 5. Image possessing insufficient height. 

Fig. 6. Non -linear saw -tooth wave. 
The effect of this type of deflection 
wave on an image is shown in Fig. 7. 

Fig. 7. Vertical non -linearity. 
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notches between them, the voltage re- 
mains above the reference line for a 
relatively long time. During this in- 
terval, the charge across the con- 
denser rises until it is sufficiently 
strong to trigger the vertical oscilla- 
tor and initiate a new cycle. (See Fig. 
1B.) 

Now, let us look to the horizontal 
system. The differentiating filter pre- 
ceding it (Fig. 1C) has a short time 
constant. At the application of the 
leading edge of a square sync pulse, a 
momentary flow of current passes 
through the resistor to charge the 
condenser fully to the value of the ap- 
plied voltage. Once the full value is 
reached, nothing further occurs all 
along the flat portion of the pulse, be- 
cause a condenser (and hence, a con- 
denser and resistor in series) reacts 
only to changing voltages, not to 
steady voltages. The voltage along 
the flat top of the pulse is steady. At 
the lagging edge of the pulse, where 
the voltage drops suddenly, another 
momentary flow of current takes 
place, this time in the opposite direc- 
tion, discharging the condenser. The 
result of the application of the square 
wave synchronizing pulse to the input 
of the filter is the output wave indi- 
cated in Fig. 1C. Each incoming sync 
pulse produces two sharp pulses of 
voltage at the output of the filter. For 
control of the sweep oscillator, only 
the leading pulse is required. 

If the leading pulse is negative at 
the output of the filter (obtained by 
feeding in negative sync pulses at the 
filter input), it may be reversed by 
passage through an amplifier. Block- 
ing oscillators, for example, require 
positive triggering pulses. In any 
event, whether the leading pulse is 
positive or negative, this pulse only 
is effective in triggering the sweep 
oscillator. The oscillators used, either 
the blocking or multivibrator types, 
respond to the first pulse, becoming 
insensitive immediately thereafter to 
other pulses that do not occur at the 
proper point in the oscillator frequen- 
cy interval. Note that positive and 
negative pips are obtained at the out- 
put of the differentiating filter, even 
when the vertical pulses are active. 
In this way, the horizontal sweep os- 
cillators are kept in synchronization 
during this period. (For a more de- 
tailed discussion of blocking and mul- 
tivibrator sweep oscillators, consult 
the references at the end of this ar- 
ticle). 

We come now to the deflection sys- 

tern itself, and as a start we will begin 
with the vertical system. Perhaps one 
of the simplest vertical systems in use 
is that found in Hallicrafters televi- 
sion receivers, Models T -54 and 505. 
(See Fig. 2.) The incoming sync pulses 
are fed through a low -pass filter (in- 
tegrating network) to a cathode -cou- 
pled multivibrator, V,. This multivi- 
brator is a self -oscillatory circuit, 
with its design constants adjusted to 
operate at or near 60 cycles. The in- 
coming vertical sync pulses then lock - 
in the oscillator at precisely 60 cycles. 
Should the multivibrator natural fre- 
quency wander far enough away from 
60 cycles to prevent a lock -in with the 
sync pulses, there is a hold control 
available, rotation of which will bring 
the multivibrator frequency back to 
60 cycles again. (Actually, when the 
multivibrator is locked -in by the sync 
pulses, its operating frequency is 
slightly less than 60 cycles. This, how- 
ever, is of academic interest only.) 

The circuit oscillates in such a man- 
ner that the right -hand triode section 
of V, is kept cut off for approximately 
16,000 microseconds out of each 16,666 
microsecond vertical interval. For the 
remaining 666 microseconds, it is 
driven sharply into conduction, while 
the other triode section of V, is cut 
off. During this time, whatever volt- 
age has been built up across Co dis- 
charges rapidly through the triode 
that is now conducting. This discharge 
of Co represents the vertical retrace 
period, when the electron beam is 
brought rapidly back from the bottom 
of the image to the top. When the 
beam is back at the top of the screen, 
the right -hand triode section of V, 
starts to conduct. In the long inter- 
val that follows, Co commences to 
charge, doing this because one plate 
is connected to "B +" (through a re- 
sistor), and the other plate is ground- 
ed. If left alone long enough, the 
voltage across Co would equal that of 
applied "B +." As it is, the right -hand 
triode section of V, conducts before 
this happens and discharges whatever 
accumulation of voltage has developed 
across Co in the period when this tube 
was non -conductive. 

In this circuit Co performs a very 
important function. The voltage vari- 
ations which are developed here pos- 
sess the form shown in Fig. 3. The 
voltage rises linearly as long as the 
right -hand triode section of V, is not 
conducting, and drops sharply when 
this triode does conduct. The rising 
voltage represents the deflection volt- 
age which, when applied to the ver- 
tical deflection plates of the 7JP4 
cathode -ray tube, forces the beam to 
move gradually from the top of the 
screen to the bottom. The sudden 
drop in the saw -tooth waveform rep- 
resents the rapid reversal of the de- 
flection voltage, bringing the beam 
back to the top of the screen again. 
Across Co, then, we obtain our driving 
voltage for the vertical section of the 
image, and any total or partial failure 
of this condenser to develop the prop- 
er voltage will affect the image ver- 
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tically. How these will affect the 
image will be indicated presently. 

We are concerned here with two 
quantities, namely, waveform and am- 
plitude. Both must be right if the 
proper image is to appear on the 
screen. Thus, consider C. The proper 
voltage waveform that should develop 
across this condenser is a linear saw - 
tooth wave. Its peak -to -peak spread 
or amplitude will depend upon the de- 
sign of the circuit. This will differ 
with each television receiver model 
and will be included in the service 
manual if the waveforms are also 
given. One is seldom present without 
the other and they are shown as illus- 
trated in Fig. 4. If neither is given, 
and, unfortunately, this is true in 
many of the poorly compiled instruc- 
tion sheets that pass for service manu- 
als, then the service technician will 
be forced to depend upon waveform 
alone. Fortunately, many of the de- 
flection circuits are similar, and the 
same waveform will be found in a 
goodly number of sets. By observing 
the waveform in these circuits and 
comparing their amplitude with com- 
parable sets where the amplitude is 
known, it is possible to determine 
roughly if the circuit is functioning 
properly. 

Getting back to the saw -tooth wave 
shown in Fig. 3, suppose it possesses 
the proper waveshape but insufficient 
amplitude. How will this affect the 
image ? The answer is shown in Fig. 5. 
The image will be evenly spaced from 
top to bottom (or vertically), but only 
part of the screen will be covered by 
the image. To correct this condition, 
try adjusting the height control. In 
Fig. 2, this height control functions in 
a manner similar- to a volume control 
in an audio amplifier. By altering the 
position of the center arm of the po- 
tentiometer, we can use part or all of 
the saw -tooth voltage developed 
across C. If, by taking all of the volt- 
age developed across C2, we are still 
unable to cause the image to fill out 
the screen vertically, then change V, 
and /or V2; V, is the vertical amplifier. 

If the defect still persists, measure 
the voltages at both tubes and com- 
pare them with the values quoted by 
the manufacturer. Resistances in the 
circuit do change values, and generally 
the result is an increase in resistance. 
If the plate voltage is low, do not as- 
sume that the fault lies in the power 
supply. It has been the author's ex- 
perience that quite frequently a rise 
in plate load resistance is responsible 
for the decrease in plate voltage. 
Measuring the power supply voltage 
will indicate whether or not this unit 
is at fault. As a further check, turn 
the set power off and measure the 
plate load resistance. If it differs 
more than 15 per -cent from the speci- 
fied value, replace it. 

Another common defect in the volt- 
age developed across C2 occurs when 
the waveshape assumes the form 
shown in Fig. 6. Note that the wave 
levels off after it has attained a cer- 
tain amplitude. We say that the wave 
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Fig. 8. A vertical deflection system feeding a set of deflection coils. 

is non -linear. Now let us see how it 
will affect the image. As long as the 
saw -tooth wave rises at a steady (or 
linear) rate, the scanning beam in the 
cathode -ray tube travels downward at 
an even rate, and the image will be 
properly traced out. However, the 
wave shown in Fig. 6 does not rise at 
an even rate. Instead, it slows down 
after starting off linearly. The elec- 
tron scanning beam in the cathode -ray 
tube will do the same thing. It will 
start traveling downward at the 
proper rate of speed and then slowly 
decrease its speed. The image signals, 
in the meantime, continue to arrive at 
the same steady pace. The result : 

The image will be crowded together 
at the bottom, as shown in Fig. 7. The 
image is now said to possess non - 
linearity. 

What are the causes of this condi- 
tion ? Low "B +" voltage, bad tubes, 
and altered component values, pre- 
cisely the same causes encountered for 
reduced amplitude; and, in many 
cases, a distorted waveform is accom- 
panied by lowered amplitudes. The 
procedure, then, is to check the wave- 
form first and then its amplitude. 

In the circuit shown in Fig. 2, non - 
linearity must be due to one of the 
three items just mentioned. In some 
circuits, however, there is available a 
linearity control. This should be ad- 
justed first when the image appears 
non -linear. Only after it has been 
found that the control is unable to 
correct the defect is the systematic 
approach outlined above begun. 

The circuit of Fig. 2 is straightfor- 

Fig. 9. Method of applying the high ac- 
celerating voltage to the image tube and 
also providing beam centering adjustments. 
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Fig. 10. The proper deflection volt- 
age to use with deflection coils. 

ward, involving a cathode -coupled 
multivibrator, a charge and discharge 
condenser C2 and a push -pull output 
amplifier. The saw -tooth wave de- 
veloped across C2 is amplified by V2A 

and V25 and then transferred to the 
vertical deflection plates of the 7JP4 

(Continued on page 141) 

Fig. 11. By applying the voltage shown above each electrical 
component, the saw -tooth waves shown underneath are obtained. 
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Build This Experimente . 's 

POWER SUPPLY 
By 

RUFUS P. TURNER 
H6AI 

Fig. 1. The d.c. voltage control knob is in the center. In- 
sulated binding posts on the right allow easy access to vari- 
able d.c. voltage and to a selection of low a.c. voltages. 

Constructional details 

of an inexpensive power supply 

which furnishes continuously variable d.c. 

output and twelve easily selected, low a.c. voltages. 

1 VERY experimenter needs a 
variable -voltage bench power 

- J supply. A permanent unit of 
this sort is invaluable for powering de- 
velopmental models of receivers, small 
transmitters, test instruments, and 
miscellaneous electronic gear. A line - 
operated power supply always is ready 
for use, while standby batteries may 
be found to have deteriorated from 
use or disuse when they are needed 
urgently. While most experimenters, 
both professional and amateur, readily 
acknowledge the usefulness of a vari- 
able- voltage bench power supply, 
others have not constructed these 
units because the tendency is to asso- 
ciate smooth output voltage variation 
with relatively expensive Variac con- 
trol. 

In developing the power supply de- 
scribed in this article, the author has 
aimed to produce a simple unit having 
wide versatility. The subject supply 
delivers filtered d.c. continuously vari- 
able from 58 to 305 volts at 100 milli- 
amperes. The maximum voltage drops 
approximately to 250 volts when the 
output current drain reaches 150 milli- 
amperes. In addition, 12 low a.c. out- 
put voltages are available for filament 
heating and sundry other test or con- 

04 

trol purposes. The unit may be built 
with surplus parts. 

How the Unit Works 
An electronic variable resistor is 

connected in the positive high -voltage 
output leg of the otherwise conven- 

Table 1. Showing a.c. output voltages. 

A.C. 
Voltage now Obtained 

0.65 Connect one -half of 6.3 v. winding and 
full 21/2 v. winding in series BUCK- 
ING. 

1.25 Use one -half of 21/2 v. winding. 
1.90 Connect one -half of 6.3 v. winding and 

one -half of 21/2 v. winding in series 
BUCKING. 

'2.50 Use full 21/2 v. winding. Center tap 
available. 

3.15 Use one -half of 6.3 v. winding. 
3.80 Connect full 6.3 v. winding and full 

21/2 v. winding in series BUCKING. 
4.40 Connect one -half of 6.3 v. winding and 

one -half of 21/2 v. winding in series 
ADDING. 

5.05 Connect full 6.3 v. winding and one - 
half of 21/2 v. winding in series 
BUCKING. 

5.65 Connect full 21/2 v. winding and one - 
half of 6.3 v. winding in series ADD- 
ING. 

*6.30 Use full 6.3 v. winding. Center tap available. 
7.55 Connect full 6.3 v. winding and one - 

half of 21/2 v. winding in series 
ADDING. 

8.80 Connect full 6.3 v. winding and full 
21/2 v. winding in series ADDING. 

Common filament or heater voltages. 

tional power supply to vary the output 
voltage. This simple electronic rheo- 
stat consists basically of a triode tube 
with its plate connected to the output 
of the power supply filter and its 
cathode becoming the d.c. output volt- 
age terminal. The internal plate - 
cathode path of the tube, when elec- 
trons are flowing across, acts as a 
resistance, the ohmic value of which 
is determined by the amount of bias 
applied to the control grid. The bias 
is derived from a potentiometer con- 
nected across the d.c. output, and this 
potentiometer thus acts as the single 
output voltage control. 

In practice, few small -sized triodes 
will pass safely the full d.c. output 
current of a power supply in this 
fashion; and such triodes are relative- 
ly expensive. In order to achieve the 
desired results without damaging the 
rheostat tube, two or more triodes 
often are connected in parallel for 
larger current handling ability. Two 
triode -connected 6L6 control tubes are 
wired in parallel in the power supply 
described here. These tubes may be 
bought on the surplus market at pres- 
ent for less than one dollar each, and 
they are adaptable excellently to this 
application. 

Two center -tapped filament trans- 
formers (one 6.3 volts and the other 
21/2 volts) are provided in the power 
supply. All six secondary leads from 
these transformers are brought out to 
binding posts. A variety of a.c. volt- 
ages may be obtained by using these 
transformers separately and by con- 
necting their full or half secondaries 
in series (See Table 1). 

Fig. 2 is the complete circuit 
schematic of the power supply. 

Power transformer T, furnishes all 
voltages required by the rectifier and 
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control tubes. The 5U4 -G rectifier is 
a high- current glass -octal type which 
operates with an abundant safety fac- 
tor at the current rating of this power 
supply. Other rectifier tubes, such as 
the Types 5X4 and 5Z3 can be used 
with equal efficiency. However, Types 
5Y3 and 80 are not recommended un- 
less the output current is held to a 
maximum value of-125 milliamperes, 
and Type 83 (because of its mercury 
vapor) is not entirely satisfactory in 
some applications requiring complete 
freedom from hash. 

The positive d.c. output from filter 
choke CH, is applied directly to the 
6L6 plates and screens which have 
been connected in parallel. The 6.3- 
volt filament winding of transformer 
T, supplies the 6L6 heaters and pilot 
lamp PL,. The center tap of this 6.3 
volt winding is grounded to prevent 
any possible hum modulation of the 
d.c. output. The 6L6 cathodes in 
parallel present d.c. output voltage to 
voltage control potentiometer R1, volt- 
meter jack J2, and the " +" high volt- 
age d.c. output terminal. 

The d.c. output voltage control, R,, 
is a 75,000 -ohm wirewound potentiom- 
eter of the larger -size volume control 
type. A carbon or composition control 
must not be employed in this position. 
This potentiometer permits smooth 
variation of the 6L6 control grid bias 
voltage and, in turn, the d.c. output 
voltage at the " +" high voltage termi- 
nal post. Potentiometer R, operates in 
this circuit position without heating; 
and, in addition to its intended func- 
tion, it acts also as a bleeder resistor 
to discharge the filter condensers (C,, 
Ca) when the power supply is off. 

Switch S2 permits interruption of 
the d.c. output voltage without switch- 
ing off the a.c. voltages delivered by 
the filament transformers, T2 and T,. 
Switch Si is the power -line "On -Off" 
switch which places the entire unit in 
or out of operation. 

Ior 

CI C2 

HI 

V2 
C3 64 6L6 5U4 Vi 

TTkFÓ 

.-1 
T. 2.5 V. A.C. 

..J 

C.T. 6.3 V. A.0 y 

JI 

M ILLIAMETER 
JACK 

R,- 75,000 ohm wirewound pot. 
C1, C2-.1 pfd., 400 v. cond. 
C , C,-Dual 8 pfd., 450 v. elec. cond. 
CH, -8 hy., 180 ma. filter choke (Thermador 

7A0819) 
1,-Miniature closed -circuit phone jack 
1.,-Miniature open -circuit phone jack 
PL, -6.3 v. pilot lamp 
S,, S2- S.p.s.t. toggle sw. 

e 

RIGHT END OF 
ROTATION 

OUTPUT 
CONTROL - 
FOR D.C. f 

LEFT END OF VOLTAGE / 
ROTATION - J2 

RI 

VOLTMETER 
JACK 

D.C. 
SPARE HIGH 

GROUND- VOLTAGE t 
T, -Power trans.: 350 -0 -350 v. @ 150 ma.; 

5 v. @ 3 amp.; 6.3 v. @ 4.5 amp. center - 
tapped (Thordarson T- 70R62) T,- Filament trans.: 2.5 y. @ 5 amp. center - 
tapped ( Thordarson T- 21F00) 

T3- Filament trans. 6.3 v. @ 3 amp. center - 
tapped (Peerless 304 -FD) 

V1 -5U4 tube 
V2, V,, -6L6 tube 

Fig. 2. Complete wiring diagram of the experimenter's low -cost power supply. 

A self- contained output voltmeter 
and milliammeter were not included 
in the power supply, since it was de- 
cided that all experimenters already 
have these two instruments in some 
form, and inclusion would result in 
unnecessary duplication. Instead, a 
voltmeter jack (J2) and a milliamme- 
ter jack (J,) are provided for plug- 
ging in the instruments when readings 
are desired. In order to prevent 
grounding the positive output line 
when the meter plug is withdrawn, J2 
must be an open circuit jack. On the 

Fig. 3. Under -chassis view. Both filament transformers are mounted below the deck. 
Wiring does not have to be cabled or isolated as in other electronic equipment. 

other hand, J, must be a closed circuit 
jack to permit interruption of the 
negative high -voltage line for inser- 
tion of the milliammeter, while restor- 
ing the line when the meter plug is 
withdrawn. 

Several careful considerations re- 
sulted in choice of the two transform- 
ers, T2 and T3, instead of some sort of 
continuously variable circuit to supply 
low a.c. voltages. A continuously var- 
iable autotransformer, such as the 
Variac, is the most satisfactory and 
foolproof device for variation of the 
a.c. voltage; but it is expensive and 
bulky. A wide range of a.c. voltages 
ordinarily will not be needed in most 

(Continued on page 86) 

Fig. 4. The two meter jacks are mounted 
through this end of the chassis. The volt- 
meter plug, for reading d.c. output volt- 
age, is shown inserted into its jack. 
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Compiled by KENNETH R. HOOKA 

T IS a pleasure this month to dedi- 
cate the ISW Department to radio 

- - broadcasting in Norway, "The 
Land of the Midnight Sun." Thanks 
go to Arne Halvorsen, Oslo, who fur- 
nished us this information : 

All Norwegian broadcasting is op- 
erated by the State company, Norsk 
Rikskringskasting. There are four 
stations in the long -wave band, thir- 
teen medium -wave stations, and four 
short -wave stations- serving a total 
of 650,000 registered listeners in Nor- 
way, each of whom pays an annual fee 
of 20 krone (approximately $4.10 or 
one pound sterling). 

In addition to broadcasts for home 
consumption, short -wave programs are 
arranged especially for the Antarctic 
whaling fleet, Norwegian ships, and 
other Norwegians abroad. This series 
of Norwegian short -wave transmis- 
sions was inaugurated January 3, 1948, 
by King Haakon. 

Norwegian Home Service broad- 
casts are of an informative and 
educational nature rather than pure 
entertainment. Commercial advertis- 
ing and "soap operas" are unheard of 
in Norway! 

Short -wave broadcasts are radiated 
over the short -wave transmitters at 
Fredrikstad. The new installation 
consists of a 100 kw. General Electric 
transmitter and two 8 kw. Westing- 
house transmitters. 

The short -wave broadcasts are 
opened by a signature tune, a melody 
built around the oldest Halling writ- 
ten down (Hailing is a Norwegian folk 

dance). The announcement is: "This 
is the Norwegian State Broadcasting 
with its short -wave service for Nor- 
wegians abroad. We are calling on 
the following frequencies. . . . This 
special transmission takes place every 
day ... between ... and ... o'clock 
GMT. In these broadcasts, we will 
usually bring news from Norway and 
other items of particular interest for 
Norwegians abroad. We also will in- 
clude a concert of Norwegian music 
of various kinds towards the end of 
these transmissions and this music 
will be introduced in English as well 
as in Norwegian. Today, you will 
hear ... and it will be heard in ap- 
proximately . minutes. We are 
always grateful for reports on the 
broadcasts and our mailing address 
is The Norwegian State Broadcast- 
ing, Oslo, Norway." 

N.R.K. now has a new QSL card. 
Summer short -wave schedules of 

Radio Norway are listed: 
Norwegians abroad -2000 -2100, LK- 

V, 15.170, LKQ, 11.735, LLG, 9.645, 
beamed to North American waters, 
North Atlantic. Home Service and 
Norwegians Abroad -0130 -0230 (Sun- 
days 0255 -0715), LLP, 21.670, LLN, 
17.825, LKV, 15.170, LLK, 11.850, 
beamed to African waters, South 

(Note: Unless otherwise indicated, all time is 
expressed in American EST; add 5 hours for 
GCT. "News" refers to newscasts in the English 
language. In order to avoid confusion, the 24 
hour clock has been used in designating the times 
of broadcasts. The hours from midnight until 
noon are shown as 0000 to 1200 while from 1 
p.m. to midnight are shown as 1300 to 2400.) 

Broadcasting House, Oslo, Norway. From the "land of the midnight sun " short -wave pro- 
grams are radiated daily for Norwegians abroad from this beautiful modern structure. 

ER4n[-'[7[f[iT£Cz 
-rr,-treric.iic:z. 
tas{etests.. 
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Atlantic. Norwegians Abroad -0600- 
0630, LLP, 21.670, LLN, 17.825, LKV, 
15.170, LLK, 11.850 (schedule lists this 
weekdays only), beamed to Far East. 
Norwegians Abroad -0800 -0830, LLP, 
21.670, LLN, 17.825, LKV, 15.170, LLK, 
11.850, beamed to North Atlantic and 
Indian Ocean. Home Service -1230- 
1340 (Sundays 1000 -1340), LLP, 21.670, 
LLN, 17.825, LKV, 15.170, LLG, 9.610, 
beamed to African waters and South 
Atlantic. Norwegians Abroad -1400- 
1500, LLP, 21.670, LIN, 17.825, LKV, 
15.170, LKQ, 11.735, LLG, 9.645, beamed 
to African waters and South Atlantic. 
Home Service -1500 -1700, LLP, 21.670, 
LLN, 17.825, LKV, 15.170, LLG, 9.610, 
beamed to African waters and South 
Atlantic. Norwegians Abroad -1800- 
1900, LKV, 15.170, LKQ, 11.735, LLG, 
9.645, beamed to South America. Home 
Service -0130 -0230 (Sun d a y s 0255- 
0715), LKJ, 9.540; 0520 -0740, LKJ, 9.- 
540; 1100 -1700 (Sundays 1000- 1700), 
LKJ, 6.130, beamed to North Atlantic 
Sea. 

And so it is our best wishes for the 
future go to Radio Norway ... in 
"The Land of the Midnight Sun!" 

* * * 

DX Broadcasts 
Contributors to the DX program 

(Wednesdays around 2115 on 9.767) 
from Leopoldville, Belgian Congo, are 
receiving this letter: 

"Thanks to your personal contribu- 
tion, our special weekly program 
dedicated to DX -ers has grown to a 
world -wide success, and we therefore 
take this opportunity to express our 
appreciation on behalf of our large 
radio -fans family. The information, 
experience, and knowledge which our 
DX friends in all parts of the world 
gain by listening to the Wednesday 
feature of OTC, is, by their own ac- 
knowledgment, most invaluable, and 
many an old hand, and certainly most 
newcomers, have increased their lis- 
tening- radius and their contacts by 
taking down the items you so help- 
fully send us. And by helping us, you 
surely contribute to a great extent in 
spreading friendship and mutual un- 
derstanding, both of which are the 
aims of our International Goodwill 
Station. On behalf of all OTC -friends, 
we thank you sincerely." Signed L. 
Le Roye, Director. 

* * * 

Regarding VED 
Harris, Calif., has received this in- 

formation on VED, the short -wave 
(Continued on page 124) 
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The 7-- 
REC 

EP 

IVING ANTENNA 

"N PART ONE of this series, pub- 
lished in last month's issue, we 
covered such topics as wave po- 

larization, wave paths between trans- 
mitter and receiver, line -of -sight 
transmission, television channel wave- 
lengths, bandwidth and antenna prob- 
lems, multiple -path transmission 
ghosts, reflections in lead -in line, half - 
wave dipole antennas, and the folded 
dipole. 

The folded dipole covered did not 
take into consideration the addition of 
reflectors. Now, if a second half -wave 
dipole is placed parallel to and closer 
than a half -wavelength from the re- 
ceiving dipole, the magnetic and elec- 
trostatic fields of this element will 
modify the directional pattern of the 
receiving dipole and also increase its 
effectiveness or gain, compared with 
the performance of the dipole alone. 
When such a "parasitic" element is 
placed behind the receiving dipole, i.e., 
on the side away from the transmitter, 
it is known as a "reflector" element. 
If, on the other hand, it is placed on 
the side of the dipole toward the 
transmitter, it is known as a "direc- 
tor." When employed as a reflector 
the element is made approximately 
5% longer than the receiving antenna, 
and when employed as a director it 
is made about 4% shorter than the 
receiving dipole. 

This is equivalent to saying that 
the reflector is tuned to a frequency 
somewhat lower than the operating 
frequency and that the director is 
tuned to a slightly higher frequency. 
Fig. l0A shows the arrangement of 
the dipole with a director and a re- 
flector. The effect of the spacing of 
these elements on the power gain of 
the dipole antenna is shown in Fig. 
10B. 

Fig. 10C compares the directional 
pattern and gain of the dipole alone, 
with a dipole using either a reflector 
or a director and also with a dipole 
using both a reflector and a director. 
It will be seen that the gain in the de- 
sired direction (toward the transmit- 
ter) is increased by these additional 

September, 1949 

By B. V. H. FRENCH 
Exec. Staff, Howard W. Sams & Co., Inc. 

Part 2. Covering various types of antenna 
construction, transmission lines, and 

the problems of fringe -area reception. 

elements, and the directional pattern 
is made sharper so that stations at 
other points of the compass are not 
received with the same strength. For 
this reason, arrays of this type are 
beneficial in increasing the pickup 
from the desired station and, at the 
same time, suppressing reflection 
paths which would produce ghosts. 

These multiple element arrays are 
sometimes called "Yagi," since a Ja- 
panese by that name first proposed 
their use as directional antennas. 

Arrays with directors and reflectors, 
while constituting an improvement 
over the dipole from the standpoint of 
pattern and gain, will not accept as 

(A) 

PRECTOR RE( EC di 

wide a frequency band as the simple 
dipole or folded dipole. It is often 
necessary to erect a number of these 
antennas tuned to various stations in 
the band. Fig. 10D illustrates a di- 
pole with reflector, while Fig. 10E 
shows two sets of arrays on a single 
pole. The lower array is used for the 
low band of television frequencies, 
i.e., channels two through six, and 
the upper array of smaller size is 
used for channels seven through thir- 
teen. 

If increased gain and directivity are 
required, additional director elements 
can be added, and arrays with as many 
as five elements are often employed 
for the reception of a single station, 
when the receiving location is at the 
edge or fringe of the service area. 
Several such arrays will be illustrated 
when we discuss fringe reception. 
When five elements are used (a re- 
flector and three directors added to 
the dipole) the antenna will accept 
only a single channel, and may not 

Fig. 10. (A) Dipole with director and re- 
flector. (B) Effect of director and reflector 
spacing on gain of parasitic array. (C) 
Typical reception patterns of a dipole 
with director and reflector elements sin- 
gly or in combination. (D) Dipole with 
reflector. (E) Dipole arrays with directors 
and reflectors separate for each band. 

05 25 3 ]> 
SPACING Or ELEMENT FROM DIPOLE IN WAVELENGTHS 

PATTERN Or .oa ̀ 
REFLECTO, OR DIRECTOR 

(C) (D) (E) 
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EQUATIONS FOR DIPOLE ANTENNA ARRAY DIMENSIONS 

Length of Dipole Element In Fret 468 
Frquency 1Megaryrlesl 

Length of Reflector Element In Feet - 492 
Frquency fMeoacyclr.) 

Sparing of Pellector El<ment in Frei - 118 
1.15 navelengtN Frequency (Mgacycl<sl 

Length of Director Element In Feet 450 
Frequency (Megaryciesi 

Soaeini. of Director Element in Fe t - Si 
1.1 wavelengtnl Frequency (Megacycles) 

DIMENSIONS FOR DIPOLE ELEMENTS 

Channel Channel Dipole Reflector Spacing of Director Spacing of Number 
2 

Frq.Mc. 
54-60 

Length 
BIL S -S /Bin. 

Length 
Oft. 10 -7 /61íL 

Reflector 
Ni. S -1 /etc. 

Length 
Mt. 1- 3/41n. 

Director 
Sit. 9- 3 /81n. 3 

4 

60 -66 
66 -72 

Nt. I- S/41n. 
6ft. 11- 1/21n. 

8ft. 3 /8in. 
7ft. S T /81n. 

2R: ] -0/41n. 
211. 2 -5 /Sin. 

7It. 4 -1/41n. 
SII. 8 -3 /Sin. 

1ft. 7- 1 /41n. 
IR. S- 1/21n. 5 

6 
76.82' 
82 -88 

Mt. 3/41n. 
5ft. 7- 1 /21n. 

6ft. 4 -1 /2in. 
5ft. 10.5/81n. 

Iit. 111n. 
IIt. 9.1/41n. 

5ft. 101n. 
5ft. 4- 7/8in. 

Ilt. 1- 1 /21n. 
¡IL 2 -1 /8in. 7 

B 

174 -180 
180 -186 

21t. Sin. 
M. 61n. 

SIt. 9- S/61n. 
Lt. 8- 1/21n. 

10- 1/81n. 
S- S /41n. 

411.6-3/41n. 
Vi. S- 3/41n. 

6.2 /41n. 
6- 1/21n. 9 

10 
186 -192 
192 -198 

Nt. 9- 3/41n. 
2R. Sin. ' 

Lt. 7.1/21n. 
213. 6.1 /Sin. 

6.1/21n. 
9- I /4in. 

2ft. 4- 3/41n. 
21t. 41n. 

6- 1/41n. 
6 -1 /11in. Il 

12 
198 -204 
204.210 

211.4-1/81n. 
211. 3- 3/4in. 

2ft. 5-5/Bin. 
2N. 4- 3/41n. 

5.7 /8in. 
9-5 /8in. 

2ft. 3 -1 /81n. 
21t. 2- 1/41n. 

5-7 /11in. 
S- 2/41n. 

12 310.216 2fl. 2 -S /8in. 2ft. 41n. 5.3 /81n. 2P. I -1 /2in. S -5 /8in. 

Table 1. Equations for the dimensions of practical dipole array. 

Number Power Gain Front -to -Back 
of (Compared Reception 

Elements to Dipole) Ratio 
2 2.5 10 /1 to 30/1 
3 3.6 30/1 to 300/1 
4 5.0 100 /1 to 1000 /1 

Table 2. 

Fig. 11. Antenna array of folded di- 
poles for reception on both bands. 

adequately cover the entire six meg- 
acycle band required for the channel. 

Table 1 shows in tabular form the 
formulas for the length of dipole ele- 
ments and the optimum spacing of 
these elements for each channel. 

Table 2 shows the effect on the 
power gain of the array, as compared 
with the half -wave dipole used alone, 
and the ratio of forward reception to 
that of the reverse side of the antenna. 
These figures depend upon the care 
with which the system is adjusted. 
This is especially true with respect to 
the front -to -back ratio, in which the 
highest values are obtained only at 
the frequency to which the system is 
tuned. 

The Broadband Problem 
The half -wave dipole and arrays 

employing half -wave elements are 
most efficient at the frequency for 
which they have been cut. Satisfac- 
tory performance is obtained with 
such antennas when only one station 
serves the area, or when relatively 
high signal strength exists for several 
stations in the same television band. 
When reception of stations in both 
the low band (54 mc. to 88 mc.) and 
the high band (174 mc. to 216 mc.) is 
required, antenna structures of wider 
frequency response are necessary. 

The folded dipole exhibits the 
broadest frequency response of any 
of the types of television antennas 
discussed to this point. Fig. 11 shows 
a combination of folded dipoles which 
provides reception in both bands as 
well as directional discrimination. 

In the low- frequency band, this an- 
68 

tenna acts as a three -element array 
in which the larger folded dipole is the 
receiving antenna, backed by a re- 
flector, and the smaller folded dipole 
is properly positioned to act as a di- 
rector. In the high- frequency band, 
the small folded dipole functions as 
the antenna and the large dipole be- 
hind it acts as a reflector. The two di- 
poles are connected to each other at 
their center (high current) points, by 
the proper length of twin -lead trans- 
mission line, so that a transition of 
operation occurs between the two 
bands. An additional feature of this 
array, as determined by the size of 
the elements and their spacing, is a 
low efficiency in the gap between the 
two television bands. This gap con- 
tains the FM broadcast stations (88 
mc. to 108 mc.), which constitute a 
possible source of television interfer- 
ence. 

In the following text, means for 
increasing the bandwidth, other than 
by use of the folded dipole, are de- 
scribed and illustrated. 

A Large Diameter Dipole. A dipole 
whose diameter is increased with re- 
spect to its length has a wider fre- 
quency response than the thin rod 
type. If the dipole is made in the 
form of a large cylinder, i.e., three to 
six inches in diameter, its "Q" will be 
decreased and its response to fre- 
quency broadened. Such a cylinder 
would be awkward to install and 
would possess a large surface which 
would easily be damaged by wind. 
An equivalent of the cylinder can be 
obtained by constructing a cage of 
wires with their ends connected to 
rings. 

A Dipole in the Form of a Cone. 
The cage construction can further be 
modified to the form of two cones 
whose apexes meet at the lead -in or 
feed point. Fig. 12 shows such an 
antenna. 

A Modified "Cage" or "Cone." Sev- 

Fig. 12. The "cage" antenna, a varia- 
tion of the dipole for wide -band reception. 

Fig. 13. Broadband response obtained 
by a "fan" of dipole elements. 

eral dipoles arranged in the form of 
a fan, and with varying element 
lengths, will provide a pattern smi- 
lar to the simple half -wave dipole, but 
will have broad frequency response 
characteristics. Fig. 13 shows a com- 
merical form of such an antenna, 
known as the "di -fan." 

A Non -Parallel Dipole. The a'V" 
type antenna, in its simplest form, 
consists of a dipole whose elements 
are not in a straight line, but are 
positioned at an angle of less than 180 
degrees (in other words, "V" shaped). 
The effect of moving the dipole ele- 
ments from a straight line is to broad- 
en the band and still retain the direc- 
tional pattern. Fig. 14A shows the 

Fig. 14. The "V" and "double -V" 
variations of the dipole antenna. 

a"Vaa antenna in its simplest form. 
Fig. 14B shows a modification of the 
a"V'a antenna known as the "Double - 
V" which, due to the parallel opera- 
tion of the dipoles, shows an increased 
impedance and matches a 300 -ohm 
transmission line. 

Special Dual Element Combinations. 
Dipole combinations, in which the 
high- frequency element is a physical 
extension of the low- frequency ele- 
ment, can be made to exhibit wide 
frequency response. Many variations 
of this type of construction are ap- 
pearing on the market, a number of 
which are illustrated in Figs. 15A, B, 
and C. Such antenna structures can 
also be used with reflector elements, 
as shown in Fig. 15C. Their charac- 
teristics include wide band response, 
desirable directional patterns, and at- 
tenuation of the FM region. Certain 
of these antennas use balancing trans- 
formers, consisting of short lengths of 
coaxial cable, which aid in matching 
the transmission line. 

Any type of antenna can be used in 
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a "stacked" arrangement in which a 
second identical antenna is erected 
directly above the first and in the 
same vertical plane. The antennas 
are positioned at a critical spacing 
(usually a half -wavelength), which 
provides in -phase operation to a com- 
mon transmission line. The advan- 
tages of vertical stacking are two- 
fold. 

1. Additional gain is obtained due 
to the contribution of the added an- 
tenna. 

2. Some vertical directivity is con- 
tributed by the mutual interaction of 
the antennas which discriminates 
against a réflected wave from the 
ground and confines the reception to 
the direct or sky wave. Fig. 16 illus- 

Fig. 15. Three different types of dual - 
element, wide -band television antennas. 

trates several versions of vertically 
stacked arrays. 

Rotatable Antennas 
From the discussion of multiple 

path reception difficulties, it is evident 
that a highly desirable feature for a 
television antenna would be the abil- 
ity to rotate it to different positions 
as conditions might require. Fig. 17 
shows a remotely controlled, motor 
driven antenna which accomplishes 
this result. It consists of two half - 
wave dipoles positioned at right an- 
gles to one another. The longer dipole 
is cut for the average frequency of the 
low frequency band, while the shorter 
dipole is tuned to the average fre- 
quency of the high band. A motor, 
housed within the antenna structure, 
allows rotation of the structure for 
optimum reception. Motion is accom- 
plished by a control box located at 
the receiver. Slip -ring construction 
allows the antenna to be continuously 
rotated. On alternate 180 degree posi- 
tions, the mechanism at the base of 
the antenna automatically switches 
from one band of TV frequencies to 
the other. 

Other types of rotators are avail - 
September, 1949 

Fig. 16. Several types of commercially available stacked arrays 
that provide a higher gain and an improved directional pattern. 

able which provide remote indication 
of the antenna position. With these 
devices the user may "log" the best 
position of the antenna for any given 
station, and subsequently return the 
antenna to the proper position. 

The Corner Reflector Antenna 
Fig. 18 shows an antenna structure 

which is of interest because it has a 
very high "front -to- back" ratio and 
greatly increases the pickup of the 
dipole. 

Its size, weight, and cost are justi- 
fied in locations of low signal strength, 
high noise level, and excessive inter- 
ference. 

This type of antenna was originally 
introduced for use in the frequency 
range known as u.h.f. (ultra high fre- 
quencies), extending from 300 mc. to 
3000 mc. In this range, the corner re- 
flector is usually made as a solid sheet 
of metal, since the dimensions of the 
dipole and the reflector are conven- 
iently small. 

When applied to the v.h.f. television 
region, a solid metal reflector would 
be exceedingly massive and easily 

HIGH BAND 
DIPOLE 

MOTOR 
HOUSING 

LOW BAND 
DIPOLE 

HOLLOW MAST 
FOR LEAD -IN AND 
MOTOR. WIRING 

Fig. 17. Motor -driven antenna. 

damaged by high winds. It has been 
found that the solid sheet can be re- 
placed by a "grid" of rods made longer 
than the dipole element, and spaced 
closer than .1 wavelength, as shown 
in Fig. 18A. 

Fig. 18B shows the gain or ratio of 
power received with the reflector, to 
power received with the dipole alone 
-for various spacings of the dipole 
from the corner, and for corner an- 
gles of 90 degrees, 60 degrees, and 45 
degrees. Fig. 18C illustrates the in- 

Fig. 18. (A) The corner reflector antenna. (B) Effect of corner angle and dipole position 
on gain of corner reflector. (C) Effect of corner angle and spacing on dipole resistance. 

(A) 
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SPACING OF DIPOLE FROM CORNER IN WAVELENGTHS SPACING OF DIPOLE (5) IN WAVELENGTHS 
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Fig. 19. Television transmission lines. 
(A) Twin -lead parallel line. (B) Coaxial 
cable. (C) Tubular twin -lead parallel line. 

Fig. 20. Multi- element "Yagi" antennas. 

fluence of the corner reflector on the 
impedance of the antenna. This has 
been expressed in percentage change 
of dipole impedance since the corner 
reflector can be used with any type of 
dipole. 

The high power gains shown in Fig. 
18B, for 60° and 45° corner angles, 
can be realized only if the sides are 
made several wavelengths in extent. 
The reception pattern (directional 
characteristic) becomes progressively 
sharper as the corner angle is reduced. 

For these reasons, the 90° type is 
the most practical for the v.h.f. chan- 
nels. A spacing (S of Fig. 18A) of .35 
wavelengths is a satisfactory value. 
The rods used for the reflector may be 
replaced by a screen of woven wire 
(chicken wire) supported by a suitable 
frame of wood or metal. 

Types of Transmission Lines 
In our discussion of ghosts produced 

by reflections in lead -ins or transmis- 
sion lines, we have indicated that max- 
imum power transfer and freedom 
from reflections occur when the trans- 
mission line has a characteristic im- 
pedance which exactly matches both 
the antenna resistance and the input 
resistance of the radio receiver. It is 
important that the power developed 
in the antenna structure be trans- 
ferred to the grid of the first radio 
frequency amplifier tube with as little 
loss as possible in order to override 
noise and produce high- contrast, 
steady pictures. To accomplish this, 
four types of lead -ins or transmission 
lines have been used extensively. 
These are : The twisted pair line, the 
two -wire parallel line, the coaxial or 
concentric cable, the shielded two - 
wire parallel line. 

Each of these types exhibits its own 
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particular characteristics of impe- 
ance range possibilities and loss or 
attenuation per -foot. 

Twisted Pair Line 
This type of transmission line is 

similar to twisted lamp cord but is 
made of higher grade insulation and 
weatherproof covering. It is the most 
economical type of lead -in, but pos- 
sesses several disadvantages. Its im- 
pedance is normally in the range of 
100 to 300 ohms, depending upon the 
size of wire used and the thickness of 
the insulation. The losses are fairly 
high and the line is subject to deteri- 
oration by weather and dirt. Its use 
has been supplanted, in most in- 
stances, by more efficient types of 
lines. 

Two -Wire Parallel Line 
The most popular type of television 

lead -in consists of two stranded wires 
molded parallel to each other, at a 
uniform spacing, in a flat strip of in- 
sulating material. This low -loss ma- 
terial, a plastic known as polyethy- 
lene, has excellent radio frequency 
properties including high resistivity, 
low water absorption and low dielec- 
tric constant. It is commercially 
available in impedances of 75, 150, and 
300 ohms, which provide a match for 
any of the types of antennas discussed. 
Parallel wire lead -in is available in 
both clear and brown colored plastic. 
Each type is equally efficient. The 
color has been added, in the case of 
the brown cable, to mask a slight color 
change which appears with aging of 
the transparent cable. Fig. 19A shows 
this type of parallel lead -in cable to- 
gether with two different types of 
stand -off insulators. 

Both types of insulators are used to 
support the cable away from the build- 
ings and to keep it from twisting. The 
only disadvantage in the use of paral- 
lel lead -in cable is the fact that it is 

Fig. 21. Special high -tower assemblies 
for fringe area television reception. 

not shielded and, therefore, can pic K 
up man -made noises from electric 
equipment and particularly automo- 
bile ignition. 

A recently introduced variation of 
this type of parallel line consists of 
two wires which are molded diametri- 
cally opposite one another in the side 
walls of a hollow plastic tube. The 
advantages of this construction are: 
(1) the leakage path has been in- 
creased, (2) the dielectric between the 
wires is substantially in the air and, 
(3) the spacing between the wires (the 
diameter of the tube) can be smaller 
for a given characteristic impedance 
than the width of comparable ribbon - 
type. Its construction decreases the 
loss per foot and improves the per- 
formance, especially in wet weather. 
Fig. 19C shows such a tubular two - 
wire line together with the stand -off 
insulators designed to support it. 

Coaxial or Concentric Cable 
Coaxial cable as used for television 

lead -ins consists of a flexible conduc- 
tor molded in the center or axis of a 
solid polyethylene cylinder. This cyl- 
inder is surrounded by a copper 
braided outer conductor, and the en- 
tire cable is covered by a weather- 
proof vinylite sheath. The outer con- 
ductor is grounded at the receiver and 
acts as a shield for the inner conduc- 
tor. Coaxial cable has the properties 
of very low loss per foot and freedom 
from noise pickup. It is made in 
characteristic impedances of from 50 
to 150 ohms. 

The impedance is determined by the 
ratio of the diameter of the outer con- 
ductor to the diameter of the inner 
conductor and, for this reason, im- 
pedances higher than 150 ohms would 
require either a large outer diameter 
or an extremely small and weak inner 
conductor. Fig. 19B shows a sample 
of coaxial cable with the various lay- 
ers cut back to show the construction. 
The coaxial cable is an unbalanced 
type of line, and if the receiver is de- 
signed for a balanced input with a 
grounded center tap, it may be neces- 
sary to remove the ground connection 
before connecting the cable. 

Shielded Parallel Line 
This type of construction is similar 

to the coaxial cable except that two 
conductors, equally spaced from the 
center, are molded in the solid di- 
electric. Such a line is balanced since 
the outer conductor is merely a shield 
and can be connected to ground, while 
the two inner conductors can be con- 
nected to the balanced input of the 
receiver and to the dipole. The losses 
per -foot are higher than coaxial cable 
of the same impedance and the im- 
pedances, commercially available, are 
from 40 to 300 ohms. It is especially 
valuable for short transmission lines 
in unusually noisy locations. 

Reception in Fringe Areas 
The service area of the television 

transmitter is normally considered to 
(Continued on page 159) 
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M A N U F A C T U R E R S O F R A D I O A N D E L E C T R O N I C E Q U I P M E N T 

says EDWARD CROXEN 

Mr. Hay Simpson, President 
Simpson Electric Company 
5208 West Kinzie Street 
Chicago l+li, Illinois 

Dear Mr. Simpson: 

zEi 

Congratulationst The Simpson Model 480 
FM -TV Genescope is the perfect instrument for 
the proper alignment of all FM and TV receivers. 

In addition to providing all necessary signal 
sources, the new Simpson Genescope includes 

General Service Manager of Hallicrafters 
In addition to prov ding all necessary signal sources, the new Simpson Genescope 
includes a high sehsitivity oscilloscope of unique advanced design, complete in 
every detail. Sensitivity 25 millivolts per inch. Wide band response to 3 mega- 
cycles or more. 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 scale. Revolutionary, Ingenious, 
Exclusive output termination provides for various receiver impedances, either 
direct or through an isolating condenser. 

Step attenuator for control of output. 

Size: 22 "x14 "x71 /2 ". Weight 45 lbs. Shipping Weight 54 lbs. 

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

Modern FM and TV development and servicing requires 
the use of test equipment made to exacting standards. With 
this in mind Simpson offers you the Genescope with the as- 
surance that everything possible has been done to make it the 
most accurate, flexible and convenient instrument available. 
The Genescope will render many years of uninterrupted service 
and always produce accurate results. 

INSTRUMENTS TRAT STAT ACCURATE 

September, 19 9 

CHECK THESE RANGES AND YOU WILL SEE HOW MUCH THE 
SIMPSON GENESCOPE CAN DO FOR YOU 

RANGES 
FREQUENCY MODULATED OSCILLATOR 
Band A -2 -120 megacycles 
Band B -140 -260 megacycles 
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 

HERE'S THE SIMPSON -MODEL 479 
TV -FM SIGNAL GENERATOR 

Exactly the same circuits, ranges and func- 
tions as the Model 480, described above, 
with the exception of the oscilloscope. 

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 

AMPLITUDE MODULATED 
OSCILLATOR 
Band A- 3.2 -16 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 frequency 

indication 

SIMPSON ELECTRIC COMPANY 
5200 -5218 WEST KINZIE STREET CHICAGO 44, ILLINOIS 

In Canada, Bach -Simpson, Ltd., London, Ont. 
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CANNON 

PLUGS 
i 

FOR THE 
RADIO 

1TECHNICIAN 

TYPE AN 
has greatest number of 
inserts, variety of am- 
perages and voltages. 
More than 200 layouts. 

TYPE K 
and RK similar to "AN" 
but an exclusive Can- 
non product, more rug- 
ged than type AN . 

210 inserts- layouts. 

TYPE XL 
Fast growing in pop- 
ularity as the leading 
quality low cost micro- 
phone connector. 10 & 
15 amps. contacts. 

TYPE X 
3 insert arrangements; 
friction type engage- 
ment. 10 and 15 amps. 

TYPE P 
Standard sound and 
microphone series in 7 
insert arrangements. 
15 & 30 amps. contacts. 

TYPE DP 
Rack & Panel type 
connectors with 
standard contacts 
and coaxials. 

AND 7 OTHER MAJOR TYPE SERIES. 

Write for the new C -48 
Condensed Catalog. 
Address Department l -228. , SINCE 191$ 

(n',1C7CA_L 

JI[InAU 
Division of Cannon Manufacturing Corp. 

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF. 

IN CANADA & BRITISH EMPIRE: 
CANNON ELECTRIC CO., LTD., TORONTO 13, ONT. 

WORLD EXPORT (Excepting British Empire): 
FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO 
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DO YOU KNOW? 
By DAVID SCOTT 

85. What is meant by negative po- 
larity ? 

A. By negative polarity is meant 
that as the amplitude of the signal 
increases, the corresponding bril- 
liance in the reproduced picture de- 
creases. If polarity is not observed, 
reversal in tone values takes place. 
86. What, if any, is the advantage 
of negative polarity? 

A. The advantage of negative po- 
larity is that if there is an increase 
in signal level due to interference, 
the picture is broken by black lines 
or dots which are less conspicuous 
than if they were white, as would 
be the case in positive polarity. 
87. For what purposes are the vari- 
ous portions of the amplitude of the 
video signal used? 

A. The lower 75 -80 per -cent of 
the amplitude of the signal is de- 
voted to picture intelligence. The 
upper 20 -25 per -cent is devoted to 
sync and blanking signals and is 
known as the infra -black region. 
88. What is the purpose of the 
blanking signal? 

A. The blanking signal imposes 
a high amplitude voltage on the 
signal circuit so that the retrace of 
the scanning beam is forced into the 
infra -black region, and, hence, no 
trace appears on the screen during 
this time. 
89. Define and explain the d.c. com- 
ponent of a TV signal. 

A. The d.c. component is the 
over -all value of the camera signal 
averaged over the whole frame 
scanning interval. By adding to the 
d.c. factor, the a.c. component is un- 
changed but is displaced upward 
and the picture due to negative 
transmission becomes darker. By 
subtracting from the d.c. compo- 
nent, the picture becomes lighter 
due to downward displacement; 
changing the d.c. component varies 
the brightness. 
90. What are the waveform require- 
ments of the a.c. component? 

A. Perfect transmission requires 
that the amplitude, frequency, and 
phase response curves be as fiat as 
possible. 
91. What is the frequency range of 
the video signal? 

A. The frequency range of a vi- 
deo signal lies between 30- ¢,000,000 
cycles, or higher. 
92. What are some of the causes of 
distortion in a video amplifier ? 

A. Video amplifiers may have 
distortions due to: 1. Non -ideal am- 
plitude and phase response charac- 
teristics; 2. Masking voltages; 3. 
Counter -distortions inserted to com- 

pensate shortcomings in the picture. 
93. What are some of the causes of 
masking voltages? 

A. (a) Natural masking voltages 
are: 1. Thermal agitation in resist- 
ors; 2. Shot effect in electron emis- 
sion; 3. Natural atmospheric dis- 
turbances. (b) Man -made masking 
voltages are: 1. Automobile igni- 
tions; 2. High -frequency generators; 
3. Diathermy machines. 
94. What is thermal agitation and 
how may its effects be minimized? 

A. Thermal agitation arises from 
the random motions of electrons in 
resistors. Since one of the factors 
governing thermal agitation effects 
is the frequency range of the cir- 
cuit, preamplifiers are designed to 
have a bandpass no wider than nec- 
essary. 
95. What is shot effect? 

A. Shot effect in electron emis- 
sion is the random effect of individ- 
ual electrons causing little pulses of 
current which excite the transmis- 
sion circuits over their entire fre- 
quency range. 
96. What is the effect of shot effect 
on the TV picture ? 

A. If the shot effect is high 
enough, the picture may have a 
shimmery, mottled appearance. 
97. What ratio of signal voltage to 
shot effect is necessary for satisfac- 
tory pictures? 

A. A peak picture voltage of at 
least 20:1 is necessary to give satis- 
factory pictures, though lower ra- 
tios may in many cases still pro- 
duce intelligibility. 
98. Why are intentional distortions 
introduced into a TV picture? 

A. Since subject brightness and 
reproduction brightness is described 
by a logarithmic curve, occasional 
intentional distortions are necessary 
to enhance the realistic effect. In- 
tentional distortions may also be in- 
troduced to compensate equipment 
shortcomings. 
99. What four elements of capacity 
must be considered when designing 
high- frequency video amplifiers ? 

A. In high -frequency amplifiers, 
these elements of capacitance must 
be considered: 1. Stray capacitance 
of wiring and coupling elements; 2. 
Output capacitance of preceding 
tube; 3. Input capacitance of fol- 
lowing tube; ç. Grid -to -plate capac- 
itance of following tube, plus its 
gain. 
100. What are the advantages of 
series peaking? 

A. It achieves higher gain and a 
more linear phase response. 

(To be continued) 
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STRATE -LINE ANTENNAS WITH HI -LO 
BAND COVERAGE, CHANNELS 2 -6, 7 -13 
Speedy installation, trouble -free operation and reli- 
able performance. This type of installation puts 
money in your pocket - and keeps it there. There's 
no profit leakage with wasted "call- back" time 
when you install C -D Strate -line antennas. They're 
built to stand up under all weather conditions. 

MODEL CONTENTS LIST PRICE 

NTENNAS 
IN ES FOR INSTALLATIO ..YEAR 

Stainless Steel. Antenna For Your Quality Trade 

MODEL 8B $5.95 
quick installation on any surface - at any angle 
3 section all stainless steel, 60' extended 
chrome- plated metal to spacer 
full 36" polyethlene lead -in 
100 % waterproof construction 
exclusive "spring finger- plug" 
fits any cowl or fender contour 

A Durable, Economical Antenna 

MODEL 4B $3.33 
2 section mast extends to 43" 
1/2" mounting hole is all that's needed to install 
on any cowl or fender 
universal mounting spacer with 30 angular adjustment 
fits all contours 
full length 36" polyethlene lead -in 
brilliant chrome finish 

MOßIE 411 

85 X "STRATE- LINE" Hi -Lo array, 8 ft. 
mast, phase line. 6 standoffs, base 
mounting bracket. $23.00 

T85 X 

85 XAX 

T85 XAX 

K85 X 

Same as 85 X with 60" trans. line. 25.50 

Double stacked 85 X, feeder bars, 
6 standoffs, 8 ft. mast, phase lines, 
base mounting bracket. 42.50 

Same as 85 XAX, with 60" trans. 
line. 45.00 

Single 85 X bay, feeder bars, "U" 
bolt most bracket for converting 
single to double stack. No mast. 17.50 

911N9.1,-DUett.11R can now supply you with a full line of AUT 
TY ,2nd FM antennas. if your jabber does not stock them, see 
your order to us, Corneit.Dubilier Electric Corporation, Sou, 
?loinRild, Mew Jersey. We will ship your order through roes- n 

"Itst C -D distributor, Other plants in New 4edtord, Brookline o 
Worcester, Moss.t Provide usc 'I. I t indiaoapol s Indiana, and ' 
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gteu' 1950 'e-eititletz" 

PUSH -PULL EXTENDED RANGE 

5" OSCILLOSCOPE KIT 
9eatwte4. 

The first truly television oscilloscope. Extended sweep range 15 cycles to 

Tremendous sensitivity .06 Volt RMS 70,000 cycles. 
per inch deflection. New television type multivibrator 
Push -pull vertical and horizontal amplifiers. sweep generator. 

Useful frequency range to 21/2 Mega- New magnetic alloy shield included. 
cycles. 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 1 j 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 OS Conversion Kit No. 315 $ 12.50 

THE NEW eA:t ei-C" 

HANDITESTER KIT 
MORE '1e4í!«1 i1 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. 
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. 

74 

EXPORT DEPT. 

13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. 
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OHMS v 
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% fi e N e w 1 9 5 0 a%atlseie- 
VACUUM TUBE 

VOLTMETER KIT 
New 200 microampere meter. 
Uses 1% precision ceramic divider resistors. 
Burn -out proof meter circuit. 
24 complete ranges. 
Isolated probe for dynamic testing. 
Most beautiful VTVM in America. 

Accessory probes (extra) extend ranges to 
10,000 Volts and 100 Megacycles. 

Modern push -pull electronic voltmeter circuit. 
Electronic AC circuit. No current drawing 
rectifiers. 
Shatterproof plastic meter face. 

A new Model V -2 Heathkit VTVM with new 200 microampere meter four additional ranges -full scale linear ranges on both AC and DC of 0 -3 V., 10 V., 30 V., 100 V., 300 V., and 1,000 V. Accessory probe listed elsewhere in ad extends voltage range to 3,000 and 10,000 volts D.0 New model has greater sensitivity, stability and accuracy -still the highest quality features -shatterproof plastic full view meter face- automatic meter protection, push -pull electronic voltmeter circuit, linear scales -db. scale- ohmmeter measures 1 /10 ohm to 1 billion ohms with internal battery -isolated DC test prod for dynamic measurements -11 megohm input resist- ance on DC -AC uses electronic rectification with 61-16 tube. All these features and still the amazing price of only $24.50. Comes complete with cabinet -panel -three tubes - new Mallory switches -test prods and leads, 1% ceramic divider resistors and all other parts. Complete instruction manual for assembly and use. Better start your laboratory with this precision instrument. Shipping weight 8 lbs. Model V -2 

iZeut 1950 VERNIER TUNING R.F. 

liFdlF 
EX TE R NAIL 

MODULATI 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. 

516NÁ1 
GENERATOR KIT 

ÿeatcrne4.. 
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. 

Cathode follower output for greatest 
stability. 
400 cycle audio available for audio testing. 
Most modern type R.F. oscillator. 

to 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 i 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 ease 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 

t 
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Beauty Quality Economy 

hleto q 
IMPEDANCE BRIDGE KIT 

ELSE TO BUY 

R.F. CRYSTAL 
TEST PROBE KIT 

No. 309. Kit to assemble. 
R.F. probe extends VTVM 
range to 100 Mc. Com- 
plete with 1N34 crystal. 
Ship. Wt., 1 lb..... $6.50 

10,000V. H. V. 

TEST PROBE KIT 

No. 310. Extends range 
of any 11 megohm 
VTVM to 3,000 and 
10,000 Volt ranges. A 
necessity for television. 
Shipping Wt., 1 pound. 

$4.50 

heew eariffece- 
TOOL KIT 

Now a complete tool kit 
to assemble your Heathkit. 
Consists of Krauter diagon- 
al cutters and pointed nose 
assembly pliers, Xcelite 
screwdriver, 60 Wart 110V. 
soldering iron and supply 
of solder. Shipping Wt, 2 
lbs. Complete kit $5.95 

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 experimenters. 

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 -1/2 of 1% ceramic non - 

inductive decade resistors. Professional type binding posts with standard 
3 /4" centers. Beautiful birch cabinet Directly calibrated "Q" and dissipation factor scales. 

Ready calibrated capacity and inductance standards of Stlter Mica, accurate to 11/ of I % 

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. 

eeeteitles 

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 FM and TV frequencies 
0 - 1 10 and 165 to 220 Mega - 
cycles, a marker indicator covering 
19 to 43 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 CO I 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 16t /g" x 1058" x 

7- 3/16 ". Phase control for single trace adjustment. Uses four 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. Also covers FM band. 

liciae49 ELSE TO BUY 

EXPORT DEPT. 
3 East 40th St. 

NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. . .. BENTON HARBOR 15 , MICHIGAN 
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all in H .. . 
q 

TUBE CHECKER KIT 
e 

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 cis 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. 

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. 
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. 

h 
; 

72eui eaegeeie 

BATTERY 
ELIMINATOR KIT 

ELSE 

TO BUY 

2250 

ELSE TO BUY 

NEW reeeltleet- 
SIGNAL TRACER AND 

UNIVERSAL TEST SPEAKER KIT 

Now a bench 6 Volt power supply kit 
tor all auto radio testing. Supplies 5 - 

t/ 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. Out- 
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 ugiversal 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. 

L 

EXPORT DEPT. 
13 East 40th St. 
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Ole4YOUR HEATHKITS 7o?i7em 

Vilectakr 
ELECTRONIC SWITCH KIT 

DOUBLES THE UTILITY OF ANY SCOPE 

ELSE TO BUY 

An electronic switch used with any oscilloscope provides two 
separately controllable traces on the screen. Each trace is controlled 
independently and the position of the traces may be varied. The 
input and output traces of an amplifier may be observed one beside 

the other or one directly over the other illustrating perfectly any 

change occurring in the amplifier. Distortion - phase shift and 
other defects show up instantly, 110V. 6Q cycle transformer oper- 
ated. Uses 5 tubes (1 6X5, 2 6SN7's, 2 6SJ7's) . Has individual 
gain controls, positioning control and coarse and fine sweeping rate 
controls. The cabinet and panel match all other Heathkits. Every 

part supplied including detailed instructions for assembly and use. 

Shipping Wt., 11 lbs. 

:.... _-.... 

3 f' eeleitAr 
3 -T U B E A L L WAVE RADIO K I T 

$$75 
CABINET EXTRA 

An ideal way to learn radio. This kit is com- 
plete ready to assemble, with tubes and all other 
parts. Operates from 110V AC. Simple, clear 
detailed instructions make this a good radio 
training course. Covers regular broadcasts and 
short wave bands. Plug -in coils. Regenerative 
circuit. Operates loud speaker. Shipping Wt., 
3 lbs. 
HS30 Headphones per set $1.00' 
21/2" Permanent Magnet Loudspeaker 1.95 
Mahogany Cabinet 2.95 

HIGH FIDELITY 
AMPLIFIER KIT 
T9 
ELSE TO 

BUY 

$1495 
Build this high fidelity amplifier and 
save two -thirds of the cost. 110V. 
60 cy. transformer operated. Push pull 
output using 1619 tubes (military 
type 6L6's), two amplifier stages using 

i_ a dual triode (6SL7), as a phase in- 
verter give this amplifier a linear re- 
production equal to amplifiers selling 
for ten times this price. Every part 
supplied; punched and formed chassis, 
transformers (including quality out- 

ii put to 3 -8 ohm voice coil), tubes, 
controls, and complete instructions. 
Add postage for 20 lbs. 
12" PM Speakers for above.... $6.95 

-Mahogany.Speaker Cabinet, 
14i "x14ii "x8" $8.75 

, 

VAL eatiit 
FM T U N E R K I T 

. CABINET 
EXTRA 

A truly fine FM Tuner with the coils ready 
wound, all alignment completed - all that 
is necessary is wiring and its ready to play - uses super regenerative circuit - 110V. 
60 cycle transformer operated - two gang 
tuning condenser - slide rule calibrated 
dial - two tubes - complete instructions 
including pictorial enable even beginners 
to build successfully. Shipping Wt., 4 lbs. 

S Beautiful mahogany cabinet for FM 
Tuner (shown above) extra $3.75 

CONDENSER CHECKER KIT 

6etteolPí,tr 

,Power factor scale Bridge type circuit 
Measures resistance Magic eye indicator 
Measures leakage 110 V. transformer 
Checks paper -mica- operated 
electrolytics All scales on panel 
Checks all types of condensers, paper- mica -electrolytic -ceramic over 
a range of .00001 MFD to 1000 MFD. All on readable scales that 
are read direct from the panel. NO CHARTS OR MULTIPLIERS 
NECESSARY. A condenser checker anyone can read without a 
college education. A leakage test and polarizing voltage for 20 to 
500 volts provided. Measures power factor of electrolytics 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 instructions for assembly and use. 
Why guess at the quality and capacity of a condenser when you 
can know for less than a twenty dollar bill. Shipping Wt., 7 lbs. 

O R D E R B L A N K 

HEATH CO. 
BENTON HARBOR 

MICHIGAN 

FROM 

S H I P V I A 
_Parcel Post 

_Express 
.Freight 
__Best Way 

Ouan. DESCRIPTION Price Total 

ENCLOSED FIND CHECK ... MONEY ORDER FOR 

PLEASE SHIP C.O.D.... POSTAGE ENCLOSED FOR.,.,._. POUNDS 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. 

C O M OPAL INY 
... BENTON HARBOR 15 , MICHIGAN 
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ORDER NOW . . . ALL QUANTITIES LIMITED 

- - 
I POWER TRANSFORMER SfecccU 

NO. 226. Primary 117V. 60 cycle. I 

sip 
.a 

PEIO1C BC645 POWER SUPPLY 
NO. 273. Complete power supply 
for BC 645. Operates from 12 or 
24 Volts. Supplies both AC and DC 
required. Shipping 
Wgt. 13 lbs. Each 

DM 35 12 VOLT DYNAMOTOR 
NO. 274. New input 12 Volt at 18.7 
Amperes. Supplies 675V at 275 MA 
or 1/2 above voltage from 6 volts. Ex- 
cellent for auto use. Ship_ 
ping Wgt. 11 lbs. Each $7.50 r-I- -- - Mil Mil --- 
HOME WORKSHOP GRINDER KIT 
NO. 230. Easily assembled 110V 
AC or DC ball bearing fully en- 
closed motor from Army surplus 
dynamotor. Purchaser to make 
simple changes and shaft exten- 
sions, detailed instructions and all 
parts supplied. Motor approxi- 
mately 5,000 R.P.M. Ideal for 
tool -post grinder, flexible shaft 
tool, model drill press, saw. Ship- 
ping Weight 6 lbs. -- -1--- --MIO# 

$3.95 

Secondaries supply 746 V.CT at 220 
MA, 6.3V. at 4.5 A., and 5V. at 4A. 
Will handle 13 tube radio receivers. 
Supply is limited, order early. Ship- 
ping Weight 11 lbs. each. 
$3.95 . . 3 for $9.95 - - - -. -- - 

T32 TABLE MICROPHONE 
NO. 210. One of the Army's best. 
Built by Kellogg, ideal for factory 
call system, public address, amateur 
use. Brand new in original cartons. 
Add postage 

$3.95 

or mod- n 
`-'- els. Add postage for 1 lb. $2 95 ----- - - - 

OUTPUT TRANSFORMER 
I NO. 227. Push pull 6V6's to 6 - 8 ohm 

voice coil excellent 
characteristics, 3 for $1.95 
RCA SATURABLE REACTOR TRANSFORMER 
NO. 246. New RCA No. CKV30531 AC 
current 750 MA DC current 2 Amperes. 
Rated 1.75 henries. Ship- 
ping wgt. 4 lbs. Each $ 1 .00 

ostage for 5 lbs. 

MINIATURE ELECTRIC MOTOR 
NO. 211. Tiny Delco motor only 1" x 
11/4 "x2" 10,000 RPM. Operates from 6 I to24V Excellent 

$2.95 

f d 

COLLINS AUTOTUNE CONTROL HEAD 
NO. 278. Brand new controls used 
on the ART /13, 100 Watt, Trans- 
mitter. Types 7, 8, 10, and 11 avail- 
able. Get a spare while available 
as new cost is over $22.00 each. 
Shipping Wgt. 3 lbs. Price any type 
(mention when 
ordering). Each 

300 MA SELENIUM RECTIFIERS 
NO. 209. Rated 300 MA at 36 
Volts, complete with mounting 
brackets. Shipping 
Wgt. 1 Ib. 3 FOR $1.00 

1N90 FEED THROUGH INSULATOR 
NO. 276. Heavy duty feed 
through, 2" diameter 4" long, 
complete with brass hard- 
ware and gasket. Shipping 
Wgt. 2 lbs. 

FOR $1 .00 2 

$4.50 

1N86 STRAIN INSULATOR 
NO. 277. Husky army type 11/4" 
diameter, 51/4" long. Brown 
porcelain. Shipping $1.00 Wgt. 4 lbs. 4 FOR 

G.E. BC 306 ANTENNA 
TUNING UNIT 

NO. 231. Matches any aerial to 150 
Watt transmitter, used on BC 375. Brand 
new. Add postage $2.95 for 20 lbs. I-- -- - - mum 

G. E. 1.000 VOLT 350 MA 

DYNAMOTOR 
NO. 213. An ideal dynamotor for 
mobile operation in taxicabs, police 
cars, sound systems and amateur sta- 
tions. Supplies above voltage from 12 
Volts or 500V. at 350 MA from 6 
Volts. Complete with starting 1 

12.6V POWER TRANSFORMER 
NO. 247. New cased 110 V 60 cy. 

BC 746 TUNING UNIT 
NO. 257. Plug in transmitter 
tuning unit from army Walkie 
Talkie. Contains antenna and 
tank coils, tuning condenser, 
transmitting and receiving crys- 
tals. Ideal transmitter founda- 
tion. Shipping Wgt. $ 

1 .00 1 lb. Each 
(Same as above except trans- 
mitter crystal in 80 meter ama- 
teur band $2.50 each) 

T30 THROAT MICROPHONE 
NO. 258. Makes excellent contact 
microphone for musical instru- 
ment or vibration pick -up. Ship- 4_,! 
ping Wgt. 1 lb. $1.00 each 
Extension cord with switch for 
above $ .50 each á I----ti-Itl, 

BC731 CONTROL BOX 
with Weston Model 476 AC Voltmeter 
NO. 208. Excellent buy in motor control 
box. Size 8 "x10 "x51/2 ".Contains Wes- 
ton 0 -150V. AC 31/2" voltmeter, motor 
starting switch, 28 hoses all 30 Amp 
110V. and 8 fuse holders. Fuses and 
holders alone worth the price. 
Shipping Weight 18 lbs. 7 

I METER SPECIAL 
NO. 237. Brand new DeJur Model 
312 0 -800 M.A. D.C. Square 3" 0 -10 
M.A. basic meter with built in 
shunt. Probably the best buy ever 
offered in a surplus meter. 
Shipping Weight 1 lb. $2.95 
`NM I - - - =A 

Power Transformer. Supplies 440V Ct. 
at 60 MA, 6.3V at 2A. and 12.6V at 
1 Amp. Excellent for military sets. 
Shipping Wght. 
6 lbs. Each. 

RCA INPUT 11RANSFORMER 
NO. 248. Heavy duty RCA No CKV- 

30529. Input has primaries 600 to 200 
and 25 ohms secondary 250,000 ohms 
C.T. Shipping Wgt. 
2 lbs. Each $1.00 

$1.95 

FEDERAL POWER TRANSFORMER 
NO. 252. New cased 110V 60 cy. 
Power Transformer. Supplies 480V CT 
at 50 MA and 6.3 V at 2.1 Amps. A 
beautiful transformer. Ship- 
ping Wgt. 4 lbs. Each $1 .50 

MILITARY POWER TRANSFORMERS 
NO. 229. Convert your military re- 
ceivers without rewiring the filament. 
"A" type supplies 500 VCT at 50 MA, 
5V. at 2A. and 24V. at 1/2 A. "B" 
type supplies 500 VCT at 50 MA, 5V. 
at 2A. and 12V. at 1 Amp. State 
whether A or B type desired. $2.95 Shipping Weight 4 lbs. 

WALKIE TALKIE TRANSFORMER 
No. 744. Carbon microphone input 
transformer and output to head- 
phone transformer, all in one case, 
excellent for building your own. 
Shipping Wt. 1 lb. 4 for $1.00 

LOW PASS FILTER UNIT 
No. 637. 3000 cycle cutoff consists 
of 3 inductances and 4 capacitors 
in network, 500 ohms in and out. 
Excellent for clipping all frequen- 
cies above 3000 cycles. Drawn steel 
case, shipping Wt. 5 lbs. $2.50 

' ------- -ao-/ 
FM PUSH BUTTON TUNER 
NO. 224. Brand new ten push but- 

1 

re ay, 1 ton tuning assembly from Army FM and fuses. New. Our Dynamotor A. I receiver. Contains 4 gang 100 MMF Shipping Weight 72 lbs. silver plated tuning conden -''' ) - - ism - min mnor a Add postage for 10 lbs. $2.50 EACH 

HEARING AID HEADPHONES 
NO. 216. The Army's best - eliminate flat 
ears and outside noise. Complete with 
transformer for conversion from low to 
high impedance. With cord and plug 
complete. 
Add postage for 1 Ib. 

BC 451 CONTROL BOX 
NO. 236. Control box for 274N 
transmitters. Contains proper cw- 
voice switch, 4 channel switch, 
power switch, mike jack and tele- 
graph key. 
Add postage for 2 lbs. 51.95 

100 MA FILTER CHOKE 
No. 641. Heavy 1.5 henry choke in 
draJ,n steel case, 50 ohm resist- 
ance, conservatively rated at 100 
MA. Shipping WI. 1 lb. 50c 

$1.00 

FILAMENT TRANSFORMER 
No. 922. 220V. 60 cy. primary sup- 
plies 12.6V. at 3.5 Amps, 15.6V at 
1 Amp. Supplies 6.3 at 3.5 Amps 
and 7.8V. at 1. Amp from 110V. 
Shipping Wt. 8 lbs. $1.50 

PANEL METER 
Burlington 0 -300 VAC Meter 

No. 290. Model 32XA 31/2" round 
AC Voltmeter 0 -300 VAC full scale. 
Scale also calibrated 0 -600V. Bakelite 
case. A beautiful meter in original 
carton. Shipping Wt. $3.95 

DRIVER TRANSFORMER 
No. 651. Couples 3000 ohm plate 
to push pull parallel grids hermeti- 
cally sealed. Ship. Wt. 1 lb. $1.00 

OUTPUT and, MODULATION TRANSFORMER 
No. 745. Companion transformer 
to above driver. A push pull output, 
3000 ohms to 3.2 ohm voice coil, or 
to 1250 ohms at 80 MA. A high 
quality cased unit. Shipping Wt. 
2 pounds. $1.00 

HOW TO ORDER WEIGHTASRHOWNMNORORDERS UNDER $2.00... WE WILL SHIPEC.O.D. 
EXPORT DEPT. 

13 East 40tn St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. 

September, 1949 

. e . BENTON HARBOR 15, MICHIGAN 
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NEW PANORAMIC SYSTEM 
Available in an instrument called 

the Panoramic Ultrasonic Analyzer, 
Model SB -7, manufactured by the 
Panoramic Radio Products, Inc., 10 

South Second Avenue, Mount Vernon, 
N. Y., is a system which is said to 
revolutionize the technique of ultra- 
sonic spectrum analysis. 

Although it is designed for use in 
development laboratories, the instru- 
ment is simple to operate and reduces 
the analysis of ultrasonics to the 
simplest, fastest, and most direct pro- 
cedures. Indications are obtainable 
for signals between 2 kc. and. 300 kc. 
in the form of vertical deflections dis- 
tributed across a cathode -ray tube 
screen. 

In applications to frequency inves- 
tigations, panoramic instruments have 
become more and more important in 
the communications fields, particular- 
ly in view of the instrument's elimina- 
tion of point by point frequency 
checks. 

UNIVERSAL IMPEDANCE BRIDGE 
Brown Electro- Measurement Cor- 

poration, formerly Brown Engineering 
Company, 4635 -37 S. E. Hawthorne 
Blvd., Portland 15, Oregon, announces 
a new universal impedance bridge, 
small and light in weight, the Model 
250 -A. 

This bridge can measure resistance, 

capacitance, and inductance over the 
following ranges : Resistance, 1 milli - 
ohm to 1 megohm; capacitance, 1 µpfd. 
to 100 pfd.; inductance, 1 phy. to 100 

80 

hy. It is enclosed in a 9',4 by 10í/z inch 
cast aluminum cabinet and is powered 
by four replaceable flashlight cells. 

High accuracy is provided by utiliz- 
ing .1 per -cent precision wirewound 
resistors in the bridge arms, and a di- 
rectly calibrated slidewire consisting 
of .1 per -cent precision decade with a 
coaxially mounted rheostat for inter- 
polation within the decade steps. The 
net weight is approximately 20 pounds. 

BASE LOADED MOBILE ANTENNA 
A new mobile antenna specially de- 

signed for 75 -meter amateur mobile 
operation is being manufactured by 
Premax Products, Niagara Falls, New 
York, and is said to step up efficiency 
over the conventional whip on the 
average of 6 db. 

This base loaded antenna will reso- 
nate anywhere between 3800 to 4000 

kc. and may be adjusted by shorting out 
top turns of the special loading coil. 

W2TBD states he has satisfactorily 
worked stations 250 miles and more 
distant on the 75 -meter band in mid- 
summer. Winter transmissions should 
exceed 500 miles. 

TV DISTRIBUTION SYSTEM 
Suitable for use either by television 

dealers or small apartment house or 
multiple dwelling owners is the new 
TVD -8 television distribution system 
announced by the Electra Engineering 
and Mfg. Co., 627 West Alexandria, 
Detroit 1, Michigan. 

It is a compact unit using eight 6J6 
tubes in a circuit arranged to provide 
balanced 300 -ohm input and output fa- 
cilities, and it operates from a 115 
volt, 60 -cycle supply line. The TVD -8 
may be used on channels 2 to 13 inclu- 
sive, and is built for continuous duty 
service. 

No adjustable resistance networks 
or switches are required for the opera- 

tion of the TV receivers from the TVD - 
8, and from one to eight sets may be 
used with each unit. Floor salesmen 

may show pictures transmitted from 
several stations to different customers 
at the same time, eliminating waiting 
time for the prospect besides the un- 
satisfactory images caused by coupling 
between receivers. 

MIDGET -CAN CONDENSERS 
Measuring only 13/16 inches in di- 

ameter by 1% inches long, the "Dan - 
dee" Type PRS midget -can electrolytic 
condensers are being produced in 
smaller sizes by Aerovox Corporation. 

These smaller metal -can electrolyt- 
ics come in single- section ratings from 
25 -700 d.c.w., 4 to 100 pfd., and again 
from 25 to 450 volts d.c.w., 8 -8 to 100- 
100 pfd. dual- section units. Higher 
capacitance, low- voltage units are 
available in voltage ratings from 6 to 
25 d.c.w., 100 to 2000 pfd. 

The trend toward still more com- 
pact radio -electronic assemblies and 
recent refinements in the manufacture 
of these condensers resulted in the pro- 
duction of the "Dandee" electrolytics 
by the New Bedford, Mass., firm. 

CROWN ANTENNA ROTATOR 
One of the outstanding features of 

the Crown antenna rotators is the ro- 
tator control which is equipped with 
dial indication, eliminating guess work 
as to where the antenna is pointing. 
The easy -to -read illuminated dial is 
calibrated with compass points and 
numbers so that the antenna position 
is always known, and it lights only 

when the button is pressed to operate. 
The antenna drive unit is designed 

to carry the entire weight and to ro- 
tate the antenna and antenna mast. 
It is thus possible to mount the an- 
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Celebrates its 30th YEAR of FACTORY -TO -YOU 
Selling with a Sensationally NEW 1950 LINE of 

TE LI S10 
CONSOLES Compete CHASSIS 

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

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

LOWFACTORY- 

TO-YOU PRICE 

30 DAYS TRIAL 
also a Magnificent Line of NEW 1950 

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

Powerful new 1950 
Series 16 and Series 
12 AM -FM Radio in 
complete chassis. 
Also beautiful new 
Console models in- 
cluding the magnifi- 
cent Symphony 
Grand Radio- Phono- 
graph with latest FM cir- 
cuit and new 3 -Speed Automatic 
Record Player. New portable and Table 
Models also available. 

SEND 
FOR 

FREE 
32 -Page 

Full Color 

CATALOG 

BUY DIRECT 
THE MIDW ST FACTORY Fa dMS/- VE. 

MIDWEST RADIO & TELEVISION CORP. 

September, 1949 

Not a KIT...This is 

a Completely 

assembled Receiver 

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

MIDWEST RADIO & TELEVISION CORP. 
Dept. X372, 909 Broadway, Cincinnati 2, Ohio 

Please send me your new FREE 1950 Catalog. 

NAME 

ADDRESS 

CITY 
is ZONE STATE 
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Dynamic Mutual 
Conductance 

g10 TUBE TESTERS 
Are Dependable Income Builders 

of the 
Experts 

for 
Accuracy 

and 
Speed 

1 

MODEL 600 

1. New, smaller, portable, lower 
cost tester. 

2 Tests for gas content. 

3. Reads directly in micromhos. 

4. Separate voltage applied to 
each element. 

5. Detects more weak tubes. 

-----c-,--..... (4014( 
ELECTRICAL INSTRUMENT COMPANY 
10524 DUPONT AVENUE CLEVELAND 8, OHIO 

Never in the history of radio ser- 
vicing have HICKOK Tube Testers 
ever been excelled. Their Dynamic 
Mutual Conductance Circuit has 
long been an exclusive HICKOK 
development. Available in a com- 
plete line of portable, counter, and 
display models. Specially designed 
professional features. The choice 
of leading radio service techni- 
cians throughout the world. 
See them at your jobber's now, or 
write for latest free literature. 

Please send me latest literature on 
your line of Hickok Tube Testers 

NAMF 

ADDRESS 

CITY STATE 

i 

COMMAND TRANSMITTERS! 
BC457 or Y20 /ARCE covers 4 -5.3 mc $6.95 
BC458 or T21 /ARC5 covers 5.3 -7 mc 6.95 
BC459 or T22 /ARC5 covers 7 -9 Inc 9.95 
The above are used, but in perfect condition 
Special filament transformer 24 VAC @ 1 

amp 110 VAC 60 C. Pri. Simplifies your 
conversion 2.49 

Plate transformer excellent for command set 
power supply. 600 -0 -600 250 ma. 110 
v. 60 c. 3.98 

TS -9 Handsets, used, but good 2.95 
T -17 Microphones, used, good. .98 
FREQUENCY METER, type TS69 /Ap 341 to 

1000 mc. with excellent accuracy, may 
be used as a FS or Wavemeter 29.50 
WRITE FOR OUR LATEST SURPLUS LIST 

25% deposit on COD's 

UNITED RADIO SUPPLY, INC. 
22 NW Ninth, PORTLAND 9, OREGON 

112 

Make Your Career 

RADIO and TV 
In no other industry does the future hold brighter 
financial promise and security than in AM and FM 
Radio. Television. These fields need and want men 
trained as announcers, script writers, disc jockeys. and 
radio technicians. It will pay you to investigate the 
Don Martin School of Radio Arts. established in 
1937. Complete day and night classes . . . the 
latest equipment . . and a start of 30 nationally 
known instructors. Over 97% of the combination 
men graduates are placed on jobs immediately through 
the free placement service. Approved for veterans. 
FREE -Write for Free Booklet "Your Future to 
Radio." 

DON MARTIN SCHOOL OF RADIO ARTS 

1655 No. Cherokee, Hollywood, Calif., HUdson 23281 

tenna drive unit at the base of the an- 
tenna mast. 

Both of the units are manufactured 
by the Crown Controls Company, Inc., 
124 S. Washington St., New Bremen, 
Ohio. 

ALLIED 20 -WATT AMPLIFIER 
A new, improved model of the 

"Knight" 20 -watt high- fidelity ampli- 
fier is being produced by Allied Radio, 
featuring wide -range response (plus 

or minus 1 db., 20- 20,000 c.p.s.), with 
less than 2 per -cent distortion at full 
output. 

As a recording amplifier, it can be 
used from a mike, radio, or records. 
An exclusive feature is the output for 
direct connection to any crystal re- 
cording head. The unit has separate 
bass and treble tone controls, 5 
output impedance taps (4, 8, 16, 250, 
and 500 ohms) , and a tapped power 
transformer for optimum operation 
from 117 -volt or 130 -volt a.c. lines. 

Allied Radio Corporation, 833 W. 
Jackson Blvd., Chicago 7, Ill., supplies 
the unit complete with all connectors, 
tubes, and instructions. 

CAPITAL TELETENNA 
Formerly available to commercial 

users only, the Teletennas manufac- 
tured by Capital Electronics Company, 
120 East McCarty Street, Jefferson 
City, Missouri, are now being made for 
jobbers and dealers. 

All of the Teletennas are furnished 
with 24 -inch mast for mounting. They 
are easily assembled in a short time 
with pliers and a screwdriver. Ra- 
diation impedance is matched by a 

folded cage signal trap to the surge 
impedance of standard 300 -ohm trans- 
mission line. Being cut to channel and 
correctly spaced, it is assured of maxi- 
mum efficiency for highest gain. 

The Teletenna 7- element beams are 
specifically engineered for f ringe 

(Continued on page 149) 
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McGEE HAS DELCO VIBRATORS for BUICK SETS $195 
ST. GEORGE 

WIRE RECORDING 
MECHANISM 

$22.95 
St. George ire re- corder mechanisms. choanisms. 
Brand new, complete 

e 
s 
cording and playback 

whechanism. 
(Also plays 78 RPM 

Records and 
crystal pick -up is installed.) plays back up to 1 hour on standard Webster Wire. Furnished ith 

diagram for 3 -tube Konverter (adapts radio 
or amplifier 

for wire recording). X -93 St. 
Re- quires / e 9x13x31 

mechanism, 
spaweight N e t, t l 1 $22.95. Crystal pick -up for playing and recording 

phono records,$1.95 extra. Webster wire, 
1 hour, $3.25 30 min., $1.95; 15 min., 
$1.30. Crystal mike and desk stand, $4.95 

WIRE RECORDER CONVERTER $12.95 
With this 3 -tube converter you can adapt the St. George Airking, or Webster Chi- cago ire recorder mechanism to any radio or P. A. system. Oály 3 connections nec- essary. Just plug in to the phono input of your amplifier to d connect plate of out- put 

o 
tube. 

AC- 
Transformer construction, 

hanging from record to 
switch 
lay -back. 

quickly 
Priced ready te with instructions d tub 12AT7 

r 6AQ5 era.; 6X4 rrectfie, StackN RR -Y, net, $12.95, 

TAPE RECORDER 
1 HOUR MECHANISM 

TWIN CHANNELS 
SPECIAL $59.95 

Our leader tape recorder mechanism -Size 105/x136 /2x7 -5/16, weight 10 lbs. Tape speed full 71/2 feet per second-two sound channels. One hour with 7" reel, 30 min- utes with 5" reel. Bias frequency to erase 50K.C. Twin erase iheads. one recording head. Response flat from 60 to 8,000 cps. Non -slip and Wow -less drive. Made for high fidelity ecording and play -back on tape. Furnished complete with suggested diagram and erase coil. Model TP4 -7" Tan,. recorder mechanism, sale price, 559.95. Recording Tape 7" Reel, $2.50. 

RECORD PLAYER 
KITS 

$9.95 AND UP 
Capitol Portable Case 

Deluxe 
in the attractive Capitol 

Player Kit housed 
case. Includes all arts and 

Duty 
to follow dia Has 4" 

Motor. DAli ecessareyakper to 
build a 70L7 type Amplifier. Weight 14 lbs. Model 

CK -1. Net $9.95. 

WIRE RECORDER and 
18 -WATT P.A. SYSTEM 

PIN -CEE 
$6995 

Three years of wile record- 
ing 

the development ce 
has lead us 

to pment of this 
wire ire rec der 

and public address system. 
Housed in an ttractive port- 

'. able case with hinged lid on 
the 

Beautiful streamlined plastic pa c grill.So age 
compartment in back panel for mike and ac- 
cessories. Size 21311314. A full 18 watt 
HI FI amplifier with P.P. 8V6 tubes in out- put stage and separate 6AQ5 eraser circuit. This new super erase circuit eliminates all 
the bu sin wire recording. 12 -inch Alnico 
V. P.M. speaker. Extension speaker jack. 
Mike input, tone control. Equipped with the St. George wire recorder playback 

and General isElectric 
has 78 relutac turntable 

pick- up. You can record play phono records. Record from mike. The play -back quality is tops. Plenty of volume and good fidelity. This is also a top wire recorder. Unit is assembled and ready to operate. with 15 minute spool of Webster recording wire. Extra recording wire, 15 min., $1.30; 30 min-, $1.95; hour, $2.25. Model GE -16 Portable public address sys- tem a n d shipping weight 38 
e Crystal Mike ands Desk Stand, $4.95 extra. 

MUSICAL P.A. 
- 34 -WATT $54.95 

McGee's wide range musical 
amplifier, mplifier, $54.95. Pow- 

erfful 34 watt, wide range 
amplifier, housed in an at tractive leatherette covered 
Cabinet, with tri -color plas- 
tie front. 12" super heavy - 
duty Oxford curvelenier 
cone, 22 oz- Alnico V PM -- 
used kby 

This 
others onl on heir 

highest priced amplifiers. Response from 
40 to 17,000 cps. 3 inputs, 2 for musical in- 
struments or mikes, one for crystal pick -up. 
Tone compensation for G.E. Variable re- 
luctance pick -up. Push -pull 6L6 output 
tubes, twin tone controls and inverse ee- back. This amplifier may be used for two 
instruments or two mikes. It is the most 
versatile amplifier that we know of. Stock 
No. MM -35, complete ready to operate. 
Weight 26 lbs. Net price, $54.95. 
12" extension speaker in plastic g r 111, 
leatherette covered case. with Oxford hi -fi 
PM speaker, $19.00 extra, 

20 -WATT MUSICAL PA $34.95 
Stock No. MM -20, 20 watt c 1, P.A. 
system with inputs for crystal dynamic 
mikes or instrument pick -ups and G.E. var- 
iable reluctance or crystal phono pick -up, 
heavy duty high fidelity interw,ound Stan- 
cor output transformer matches one or two 
PM speakers. tone control. Response from 
50 to 12,000 cps. 12" heavy duty PM pecker. Housed i the ame ttractive stie grill a as the MM535. Stock No. 
MM -20, ready to operate. Weight 22 lbs. Net price, $34.95. 

McGEE HAS THE SPEAKERS 
Following speakers listed are latest produc- tion No- Factory throwouts made by the largest factory who furnish the original equipment to America's biggest Radio Fac- tory. Every speaker guaranteed. 
3" PM 1 Oz. Alnico 5 Magnet $0.99 4" PM I Oz. Alnico 5 Magnet .99 4" PM 1i/2 Oz. Alnico 5 Magnet 1.19 5" PM 1 Oz. Alnico 5 Magnet .99 5" PM 11/ Oz. Alnico 5 Magnet... 1.19 
6" PM 11 /e Oz. Aln. 5 Mag.- Square 1.49 6" PM 2.15 Oz. Aln. 5 Mag. Square 1.98 6" PM 3.16 Oz. Aln. 5 Mag., Square 2.49 
61/2" PM 1.5 Oz, Aln. 5 Mag., Round 1.69 456" PM 1.5 Oz. Alnico 5 Magnet 1.49 10" PM 4.64 Oz. Mag. 3.98 
MAGNAVOX UTAH 
6" Square 4 OHM. Field $1.49 
81/2 "Round 4 OHM. FIELD 1.49 6x9" Auto Speaker 4 OHM. Field 1.98 7" Motora- Philco. Field 2.49 8" Moola- Philco. Field 2.49 

G.E. RPXOIO 
V.R. CART. $2.95 
G.E. RPXO10, with per- 
manent needle. $2.95 
each; 10 for $24.95. Kit of parts to build 6SC7 type preampli- 

fier, $2.49 extra. 
A lucky purchase by us enables this ter- 
rific General Electric cartridge value. 

GENERAL ELECTRIC AND 
WEBSTER VARIABLE 

RELUCTANCE 
N e w Webster car - 
tridge with emov- 

ble permanent 
n dle, Response is 
second to none. Of- 
fered with pream- 
plifier (6sc7) ready 
wired and tested. 
A scoop at $5.95 complete. 
Webster Ml -VR cartridge only, set..54.41 
New General Electric V. R. c a r t r i d g e 

Net . 
RPX -040, with removable needle. 

5.85 
General Electric V. R. cartridge RPX-041, for micro -groove records. Net ....$5.85 
Coe 6sc7 tone pre -amplifier with either 
RPX- 040 or PRX -041 cartridge. Net $7.95 

STOCK UP ON DELCO 
McGee offers you the biggest vibrator scoop 
of all times. Delco dumps 30,000 auto set vibrators. We pass on to you our terrific 
bargain. You save over half off of regular dealers' net. Remember, there are lot of war surplus vibrators floating around; how- ever, most of them are 12 -volt and will not work correctly in auto sets. The vi-- braors we a r e offering are all genuine 
Delco. 
Buick vibrator D lo. No, replaces 
Mallory 716 (popnlarnitrdel with handle on tops; size 2x31 /a ". McGee's price. $1. 10 for $17.95. 
Standard 4- prong, 11/ " can, short enough for Chrysler, Plymouth sets. 8 -p o n . -heavy duty. Replaces Mallory 294. Regu- lar dealers' net, $2.62. McGee's price, $1.29: 10 for $11.90. 
Odd 4- prong, SI/" can Delco 1301, 
Regular M$2.46.8 McG McGee's ice, $1.49; 10 for $12.95. 
Chevrolet vibrator, Delco No. 8622, re- places Mallory 273D, Can size 2041/e ". 
A sync with buffers. Odd 5- prong. Mc- Gee's price, $1.95. 
Delco No. $611, replaces Mallory 245A, A standard 5 -prong sync, no buffers. C a n size 2331/ ". McGee's price, $1.95. 
Delco 8612, replaces Mallory 271HD, Of- fers 5 -prong sync, no buffers. Can size li/ex314". McGee's price. 51.49. 
Delco 8637, replaces Mallory 954. Stand- ard 8 -prong sync, no buffers. 11/2x31/2" can. McGee's price. $1.49. 
Delco 8610, (places Mallory 245, 11/2v 31/4" can. 5-prong sync, no buffers. Mc- Gee's price, 51.49. 

DELCO VIB UNITS 
Delco Y vibrator unit, with buffer con- densers attached. 
This same unit used in al sync vibrators. regardless o f c a s e size If buffers are not simply clip off. You save up to $4.00 by replacing the unit in your old vibrator can. $1.09 each; 10 for 59.95. 

Delco 8 point, heavy duty, non -sync re- placement vibrator unit. The best non - 
heavy duty 

known today. 
se. Small in size. Fits them all. Net 99e each, 10 for 58.95. 

Webster N -7, same as L -40, L- 70...51.19 
Asiatic MLP -1, with needle 1.19 
Astatic MLP -2, with needle 1.95 
Asiatic QT3 -M, with needle 3.29 
Astatic NJ -1, with needle 3.29 
Astatic L -72 or Webster Equal . 1.79 
Astatic L -40 or Webster Equal 1.79 
Astatic L-70 or Webster Equal . 1.79 

Take 10% off on 10 -lot assortment. 

I8 -WATT AMP KIT 
FOR INSTRUMENTS 
MIKES OR PICKUP 

$14.95 
General purpose portable am- 
P]ifier kit, housed in an at- tractive portable case, with 
10" speaker, Two. inputs 

for instruments ke, one phone input. 
Variable tone control. Kit is complete with 
diagrams and photos and tubes: 2-12AX7, 
8X4, 2 -6AQ5, AC transformer type. Stock 
No. MM-18RC, weight 20 lbs. Net $14.95. 
Crystal mike nd desk stand, $4.95 extra 

/ NATIONAL 
UNION 

CLOSE -OUT .y SALE SC TT AT CT T 

ORDER $100.00 WORTH -TAKE 10% OFF ON N.U. COND. 
TYPE "AT" N.U. TUBULAR ELEC. ALUMINUM WITH SEALED ENDS 
National Union Type AT Electrolytics. Housed in sealed metal tubes in spun -end cardboard sleeves. Bare ware leads. Standard package of 10 condensers. Save over half. This is your every day need in condensers. O e -year guarantee. 

National Union Aluminum Tubulars, with paper insulating sleeves. Type AT 
10 MFD. 25v ..15c 24 MFD. 150v .30c 4 MFD. 450v.20c 20-20 150v 30e 25 MFD. 25v ..200 50 MFD. 150v .35c 8 MFD. 450v .30c 40-20 150v 35e 100 
8 MFDD. 150v. . 

15e 
I 85e D. 450v.40e 30 MFD. 450v.20c 80 -40 150v. 

.600 8 

NATIONAL UNION ALUMINUM CAN "TWIST TAB" TYPE TT 
National Union Type TT Electrolytic Condensers. Aluminum can FA., type Twist Tab mounting common negative grounded to can. Individually cartoned in green N.U. boxes. Each condenser supplied with i bakelite insulating plate and 1 metal grounding plate. Save over half on these. All sizes and one-year guarantee. 

20 -20 MFD 150v..30e 
40 -20 MFD 150v..35e 40 -40 MFD 150v..40e 40 -40 -20 MFD 150V 50 -50 MFD 150v..500 
80 -40 MFD 150v..6Oc 
10 -10 MFD 450v..40e 
16.16 MFD 450v..45n 
40 -40 MFD 450v..60e 20.20 -20 450v..65e 
20 -20, 150V, 

100 MFD 25V..450 

100 MFD 25v..19c 
500 MFD 25v..19e 

10 MFD 450v..25c 
20 MFD 450v..30e 
30 MFD 450v..40c 
40 MFD 450v..50c 
80 MFD 450v..60c 

40.40, 150v, 25 MFD 25v. 40c 
60c 
60e 
60c 
50e 
70e 
70e 

40-40-40 MFD 150v 
80-40, 150v, 25 MFD 25v. 
10-10. 450v, 20 MFD 25v. 
10-10-10, 450v, 20-25v 
10.10-10-10, 450v 

N.U. THREAD MOUNT ALUMINUM 
CAN TYPE SC 

National Union Type SC- SCN.SCS Upright Aluminum Can Condensers. With pal nut mounting. Flexible sulated leads. Indi- 
vidually cartoned in green N.U. boxes- Save over half on this. One-year guarantee. 

4 MFD 450v..25e 8 MFD 600v..60e 
8 MFD 450v..30e .16 MFD 800v..80c 16 MFD 450v..35e 8 MFD 525v. 50c 40 MFD 450v..50e 8x 8 450v.50e 4 MFD 600v..35e 16516 450v. .60e 20x20 450v..70e 

100-600V. BY PASSES, $6.95 
MAKE YOUR OWN ASSORTMENT 
T .0001, T .00025. T .0005, 1' 001. p .002, T -005, T 000 -5c Each. 
T .172, T .03, T 04 -6c Each. 
T >.05 -7e Each; T .1-8e Each. - 

T .25- 101/20 Each; T .5 -15e Each. 

N.U. CONTROLS 
in FOR $29.25 

individually cartoned 
volume controls, trols, ll 
have off-on switch at- 
tached. 

NU 5M -A 5,000 OHM 240 
NU 10M -13 10,000 OHM 24e 
NU 25M -A 25.000 011M 24e 
NU 50M-E1 50.000 OHM 29e 
NU 100M -B 100,000 OHM 29e 
NU 250M -TX 250.000 OHM Tapped 29c 
NU 500M -TX 500.000 OHM Tapped 39c 
NU 1 MEG -TX 1 MEG OHM Tapped 39c 
NU 2 MEG -TX 2 MEG OHM Tapped 39c. 
NU- 500M -GB 500,000 OHM 39e 
100 National Union Controls $29.95. As- sorted as follows: 25 of the 1st 3 Types, 25 f the 2nd 3 Types. and 50 of the las' 
4 Types. 

100 RADIO TUBES 52595 
250,000 Tubes for fast sale. Tremendous value. Tubes up to $3.00 list. 100 Ceroned and branded Hyvae Miniature Tubes for $29.95. Over a million sold. Guaranteed full replacement. 34e Each in smaller quantities. 
IRS 12 17A 6 12AÚ6 6SQ7 1258 $2995 174 12.476 12BF6 6AQ5 9001 IUS 35W4 6BA6 

B 
6ÁQ6 9002 68.47 

3A4 35B5 6E6 6C4 6BH6 6BJ6 
155 SOBS 6AT6 6X4 117Z3 35C5 
3V4 12AT7 6AL5 6W4 1978 3Q4 I2AU7 6Aß4 6AG5 6BJ6 3S4 12AX7 66F6 6AÚ6 6AT6 12646 12BA7 6AÚ7 6BG6 
Popular GT Tubes, individually cartoned and branded Hyvace. $35.00 per hundred. 
39c Each in smaller quantities. 
tlV6 6X5 65K7 12SFT 
65N7 6S DT 6SQ7 6J5 
6C5 5Y3 25 L6 6SJ7 
6P5 6K7 701_7 125J7 
12A8 5Y3 1B4 6SF5 
658 61(6 12 K8 80 
12S8 6SA7 12A6 

for 100 
34e each 

024G 
1A4 

164 
1B5 
IC6 
1C7 
105 
1137 

108 
IFS 
1F5 
104 

12SN7 
12 BF7 
6S LT 
35Z5 

32LT 39c each 
100 for $35.00 

HYVAC 6AK5 6SNT 6J6 59c EACH I 

STANDARD BRAND TUBES 
1G6 5V4 6F7 
IH6 5Y3 6116 
116 .6A3 615 
1L4 6AB7 617 
155 6AC7 6K5 
115 6AG7 6K6 
1T4 6B8 6K7 
IV 6C4 6K8 
2A5 6C5 6L5 
tA6 6C6 6L7 
2A7 6D6 657 
354 6D8 6R7 
5T4 6F5 657 

6157 
6SC7 
6SD7 
6SF5 
6SF7 
6SG7 
6SH7 
6517 
6SK7 
6SL7 
6SQ7 
6SR1 
6557 

6T7 768 
6V6 7C4 
6X5 7C5 
6Y6 7C6 
627 7C7 
6ZY5 7E5 
754 7E7 
7A5 7F7 
7A6 7117 
7A7 7L7 
7B4 7N7 
785 7Q7 
786 7R7 

7S7 
7V7 
7Y4 
7Z4 
10Y 
12A6 
12A8 
12AH7 
12AT6 
12BA6 
12BD6 
1213E6 
12C8 

CARTONED 
and UNCARTONED 49c 

I2F5 12SQ7 
12H6 125117 
1215 12Z3 

12ßl 
12SC7 
12SF5 
12SF7 
12507 
12SH7 
12511 
12SL7 
12557 

26 
27 
30 
32 

1486 33 
14C7 34 
14H7 35 
14Q7 35W4 
1467 35Y4 
19 35Z4 
25L6 3525 
2525 38 
25Z6 39 

43 
45Z5 
5085 
56 
57 
58 
7017 
75 
76 
77 8 
80 

NAME BRAND 11/2 VOLT LOCTALS, ETC. 
ILN5 1L05 1LH4 1LC6 1LA6 1LC5 11.05 3LF4 1LE3 1LA4 IA7 1H5 1A5 INS 3Q5 
1Q5 1P5 105 104 106 
35A5 5OA5 69c Each. 
Standard Brand Tubes, fully guaranteed. 
New and perfect. 
12SA7 590 12SK7 . Sec 35L6 59e 50L6 59e 

10 of any of these for $5.50 
NUCLEAR "SNIFFER" GEIGER 

Counter $54.50 
Nuclear "Sniffer," 
made by a leading 
manufacturer of nu- 

1 ear instruments 
for locating radio- ctive materials. 
This small Geiger 
counter weighs only 
2 lbs., powered by 
2 light batteries. Furnisheds omplete flash- light 

light weight headphones ready to sniff out radio-active material. Stock No. ATO -1. Shipping weight 4 lbs. Net, 554.50. 

1 LB4 
695 10 for $6.50 

175 
117Z6 69c 

PHILCO 
MIKE SALE 
BRAND NEW 
WITH 20 FT. 

$éó5 56305 5195 OF CABLE 
High imp. dynamic ike made for Philco 
605,- 20 ft. cable. Reg. $26.00 list. Sale 
price 59.95. 3 for $26.95 
High imp. dynamic mike made for Philco 
630, 20 ft. cable. Reg. $36.50 list. Sale price $14.95. 3 for. - $41.95' 
High imp. studio velocity. Made for Philco 
VI, 20 ft. cable. Reg. 540.00 list. Sale price $14.95. 3 for $41.95 

McGEE RADIO COMPANY Prices F.O.B. K.C. Send 25 , Deposit with 
Ortler, Balance sent C.O.D. With Parcel 

Post Orders, Include Postage 

September, 1949 

TELEPHONE VICTOR 9045. WRITE FOR FLYER 
1422 GRAND AVE., KANSAS CITY, MISSOURI 
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allicrafters 
MODEL S.56 $11092 VALUE FM CHASSIS $5995 

I I-TUBE S -56 $59.95 PUSH PULL WIDE RANGE AUDIO AUTOMATIC FREQUENCY CONTROL ON F.M. 
Model S -56 Hallicrafters, high fidelity, 11 tube AM -FM radio receiver chassis for broadcast and FM 88 to 108 me. Automatic frequency control on FM, holds the 

receiver in perfect tune. Phono connection on rear of chassis. Full range tone control with base boost. Push -pull 6K6 tubes in audio system. Frequency response 
essentially flat, from 50 to 14,000 CPS. Wide vision accurately calibrated slide rule dial, with pre- selection on broadcast band. Output transformer matches 500 
ohm line. 4 antenna terminals; two for AM and two for FM. This is the finest type home radio that we know of today. Better get your order in early. Designed to be 

used in commercial radios selling in the $400.00 to $600.00 class. The regular dealers net on this chassis is $110.00. However, a lucky purchase enables us to offer 

these brand new, factory cartoned S -56 Hallicrafter chassis, complete with tubes and operation instructions, at only $59.95, less speaker. Speaker matching trans- 
former 500 ohm to voice coil $2.50 extra. Chassis size 123/4 "x10 "x75/4 ". Weight 25 lbs. Brand new factory cartoned. Buy your S -56's with a wide range PM 

speaker. Pick your combination from the prices listed below and save. 

S -56 WITH 12" 21 OZ P.M. $74.95 S -56 WITH 12" COAXIAL P.M. $71,95 
Hallicrafters S -56 chassis with tubes, 500 ohm to speaker Halllerafters S -56 chassis with tubes, 500 ohm to speaker 
matching transformer and our model A -50 super heavy matching transformer and our model CR -13X 12 -inch co- 
duty 12 -inch 21 -oz. Alnico V PM peaker (regular $50.00 axial PM wide range speaker. This gives you a complete 
list). This gives you the complete radio for 'custom in- radio for custom installations. Shipping weight 33 lbs. 
etallations. Shipping weight 38 lbs. Stock No. S- 56A50: Stock No. S- 56CRl3X: CR -13X speaker S -56 and trans- 
A-50 Speaker S -56 and transformer all for $74.95. former all for $71.95. 
G.I. Dual Speed Changer, Stock No. 0I -73: 517.95. G.I. Dual Speed Changer. Stock No. GI.73: $17.95. 

NATIONALLY FAMOUS 12" COAXIAL P. M. SPEAKER $12.95 OUTPUT 
HIGH ANSE RMER 
20- 20,000 C.P.S. 

SCOOP PRICE 

S -56 WITH 15" JENSEN P.M. $19.95 
Hallicrafters S -56 chassis with tubes, 500 ohm to speaker 
matching transformer and model A -15 PM Jensen 15-inch 
6 -lb. magnet speaker. This gives you a complete radio for 
custom installations. Shipping ght 47 lbs. Stock NO. 
S- 56A15PM: Jensen Speaker S -56 and transformer all for 
$79.95. 
G.I. Dual Speed Changer. Stock No. GI.73: $17.95. 

MODEL 

CR -13X 
12" COAXIAL P.M. 

MODEL 
5-15X 
15" COAXIAL P.M. 

$12.95 $24.95 
DELUXE 12" COAXIAL MODEL CR -13X 

RESPONSE 40 TO 17.000 C.P.S. 
FINE CONSTRUCTION 
GREY FINISH REGULAR $32.50 LIST 

Newly designed by one of America's finest speaker builders. Made 
for FM and AM high fidelity radios and record players. This 
speaker is corporated in radios of the 500 dollar bracket. It has 
an especially designed 12" 6.8 oz. Alnico V Magnet PM for the 
low range Woofer and a csaxially built in 3" Alnico V tweeter for 
the extended high range. The high Vass filter is concealed under 
the pot cover. Just hook to any 8 Ohm output transformer. Will 
work place of any home radio speaker as most speakers have 
an 8 

in 
Voice Coil, only 2 wires to connect. Will handle 18 

Watts peak. Wide range response 40 to 17,000 Cycles. This 
speaker should sell for $35.00. Why buy any 

o 
dinary speaker 

when we offer a 12" Coaxial PM for only $12.95. Shipping weight 
8 lbs. Model CR -13X, $12.95. Two for $24.95 

MODEL ,,ï MODEL MODEL 

15 -LS 15 -KR A -50 

15" 50 WATT P.M. 15" JUKE BOX 12" 50 WATT P.M. 

$16.95 
$12.95 

STANDARD 12" COAXIAL P.M. CN -I2X $10.95 
Standard Model 12" Coaxial PM Model CN -12X. Same as model 
CR -13X except 4.64 oz. Mag. in woofer response 50 to 17.000 CPS. 
Will handle 12 Watts Output. Shipping weight 7 lbs. Stock No. 
CN -12X, $10.95. Two for $20.95 

15" "KING COAX" P.M. SPEAKER $24.95 
"IT WOOFS AS IT TWEETS-" 

The King Coax. A 21.5 oz. 15 inch Alnico V PM speaker with e 
built -in high frequency tweeter. Will respond to from 40 to 17,000 
cycles. This is a ruggedly built speaker with a curvelenier one 
piece molded cone. Built -in high pass filter. Just hook to any 
8 ohm 
coax modelpCR -13X. This 

the peaker has a retail vlist of over $60.00. 
We offer you our 5.15X 15 inch coax for only $24.95. Shipping 
weight 16 lbs. 

$9.95 $14.95 
15" DELUXE 50 -WATT P.M. SPEAKER $16.95 

WITH WIDE RANGE MOLDED CONE 
Model 15 -LS. 15" 211/2 oz. Alnies V Magnet PM Speaker. 
Will take 35 watts with ease. Thousands of dollars were spent 
in building the fine tools to produce this speaker. The S ohm 
voice coil is 11/2" in diameter mid has been heat treated and 
plastic coated. Constructed to eliminate loose voice coils, wires 
and warping. Made by a renowned builder Of fine speakers. 
Truly the King of juke box speakers. Shipping weight 14 lbs. 
Net Price $16.95. Two for $32.95 

15" JUKE BOX P.M. SPEAKER $9.95 
Model 15- KR- Pre -War or Post -War, you never bought a speaker 
like this for such a scoop price. Made by a nationally known 
builder of fine speakers. A full 15" 121/2 oz. Alnico V magnet 
speaker of juke box quality. Has standard 8 ohm voice coil. 
Will take up to 18 wets average- or 25 watts peak. Here is 
speaker that will bring out those low notes. Latest 1948 pro- 
duction; 

e as speaker 
l tsu new and perfect. We may not be able to continue this for 

long, so place your order now. Stock No. 15 -KR. INCLUDE 
POSTAGE. Wt. 10 lbs. A $35.00 value for only $9.95 

50 -WATT 12" SUPER HEAVY DUTY P.M. $14.95 
Model A- 50 -12 ", 50 watt super heavy duty permanent magnet 
speaker. Has 11/2" 8 ohm treated voice coil and one piece 
molded cone. Heavy half inch machined pot, with bolt secured 
21 . Alnico V magnet. Frame is of heavy construction with 
metal pot cover. Finished in silver -grey enamel. This speaker 
is the best 

l 
value possible today. Efficiency is two to three 

times that of ordinary speaker. Especially recommended for all 
Public address systems and high quality home audio systems. 
Will handle 35 watts with ease and 50 watts peak or short 
lengths of time. Its retail value is $50.00. But, by our large 
purchase, we are able to offer it to you for only $14.95. Do not 
confuse this speaker with surplus merchandise. This is the lat- 
est Production. Model A -50. Shipping weight 13 lbs. Net 
$14.95, 2 for $29.00 

CURVILINEAR "WIDE RANGE SPEAKER LINE" 
MOLDED HIGH FIDELITY CONES -6 ", 8" AND 12" SIZES 

Designed to meet the ever-growing demand for finer reproduc- 
tion of Sound. Wide range 6 and 8 inch models offered for the 
first time. These speakers feature heavier moving parts 

sly. One piece molded high fidelity cure lenier cones with 
45 M.M. reinforcing dust buttons. This reinforcement adds to 
high frequency response and overall speaker efficiency Cone 
movement is piston -like with more unified action. Allmodels 
have 1" diameter 8 ohm voice coils, with 6.8 oz. Alnico V mag- 
nets. Even ordinary radios will sound better with these speakers. 
Model 6L -1. Wide range 61/2" PM 12 Watt. Shipping weight 
4 lbs., response 90 to 12,000 CPS, $4.95. 
Model 8L -i.- Wide 

r 
ange 8" PM 12 Watt. Shipping weight 5 

lbs., response 70 to 12,000 CPS, $5.95. 
Model 12L -1. Wide range 12" PM 12 Watt. Shipping Weight 
7 lbs., response 50 to 12,000 CPS, $7.95. 

CAPEHART CHANGER SCOOP $9.95 
While 500 

them to you for $9 95äu Plays cstandard 
changers RPM last, 

ords automatically, either 12 -10" or 10 -12 ". These changersrare 
sets to be replaced with two -speed changers. They may require 

equipped adjustment. This super heavy duty changer is quipped ith 
e new type high fidelity, true -timbre, transparent cartridge, with 
permanent needle. Requires same gain as the G.E. variable re- 
luctance cartridge. Base 

W 
a 141/4x14i/4 ". Stock No. 71 -WL: With 

connecting instructions. eight 23 lbs. Net Price, $9.95 each; 2 
for $19.00. tone with MLP-1 and needle, extra. Extra 
tone with General Electric RPX 010 variable reluctance cartrdge,52.95 extra. 

VM 406: T r 0- M a tic 
Changer. Base size 121 /ex 
13- 13a/ú6 ". Plays all ec- 

46ds 
tomat-callY, 331/s, 

, and 78 RPM. Net, 
$33.23. 
VM- 406GE: Same- as 406 
but has G.E. variable re- 
luctance cartridge. N e t , 
$37.15. 

CRESCENT 350 -A $12.95 
Crescent Model 350 -A: 78 
RPM changes. Size 11l /2x 
131/2. New factory car - 
toned. Net price, $12.95; 
2 for $25.00. Leatherette 
base, $1.95 extra. 

Aero- Stewart Warner $12.95 
Aero- Stewart Warner, 78 RPM 
changer. Size 12x13 ", with 
permanent needle. New fac- 
tory cartoned. Net p r i c e, 
$12.95; 2 for $25.00. Leath- 
erette base, $1.95 extra. 

McGEE RADIO COMPANY 
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35 -WATT 12" 

CURVILINEAR CONE 
PMSPEAKER 

1095 oR 1915 
peaker? Our O ng neering 1 lab 

PM 

this speaker the "Jumbo 12." Made ex- 
pressly for us by a nationally-known manu- 
facturer, to list for $50.00. Heavy duty 
12 ", 22 -0e. Alnico V in á 

e and 
with 

molded curvelenier wide range d 
11/2 ", 8 ohm voice -coil. It will take 35 
watts. Even if your 

s 
amplifier ' only 6 or 

8 watts, it will sound better if you buy a 
good speaker, like this one. The curve - 
lenier molded cone gives good low and 
high frequency Reem r, 

this 
speaker is equal to s 

list speakers: Stock 1 19.95. 
Weight 12 lbs. Net, $10.95; 2 for $19.95. 

G.I. DUAL SPEED 
CHANGER WHEN 

PURCHASED WITH S -56 
OR S -59 $17.95 

General Instrument Dual speed' automatic 
record changer plays 10-12" . or 12 -10" 
331/2 or 78 RPM records automatically. 
Latest model with astatic reversible car - 
tridge and Permanent n edle. While our 
stock lasts we offer this changer, Stock No. 

r 
S-56 oro S -59 Hall crrafte seor 

u$rh.95 e 
when 

purchased by itself. Weight 11 lbs. 

$695 EACH 

6600 OHMS PLATE TO PLATE 
Why pay $20.00 or $30.00 for an 

tput? Supreme quality and high 
fidelity output transformer, De- 

(2 -6L6, 2-6V6. or 2- 6AQ5)pclass 
AB. to 4- 8- 15.250 and 500 ohm; 
with lO% feedback winding. 
Housed in a compound filled case: 
37/ x41/ %3 ". Actual net weight, 
6 lbs. If you want the best qual- 

ity from your audio system, order 
this transformer. Response essential- 
ly flat from 20 to 20.000 cycles. We 
have tried several high fidelity out - 
pus in our lab and find this to be 

the best value. Even though your 
a 
mplifier 

only puts out 10 or 15 watts, this 34 watt 
job is what you should have. Connecting 
instructions are 

weight 
Stock No. 

Net Opr'ice 
shipping $6.95 

40 -Watt CAPEHART 
Wide Range $795 

Output Trans. 
Built for Capehart f o r this 
finest combination, 40 watt 
capacity .all windings inter- 

w red to increase high frequency response d decrease capacity losses. High induc- 
tance in makes makes for best efficiency at 
low audio frequency. This high fidelity 
output transformer is fully shielded and 
has a net weight of 6 lbs. Made to match 
push pull 6L6 tubes 5.000 ohm plate to 
Plate. Has tertiary winding for 10% feed 
back and voice, coil windings of 4 and 8 
ohms. Frequency response plus or minus 
2 DB from 30 to 12,000 cycles. Down 
6DB below 20 cycles and above 15,000 
cycles. Furnished with connecting instruc- 
tions. 
weight 8 

Size 
bs. Stock NO. SX 55 net $7.95. 

CONSOLE 
BASS REFLEX 

SPEAKER BAFFLE 

$19.95 
6 Cubic Foot Utility Base 
Reflex Speaker Baffle. Size 
32%22x16. Heavy construc- 
tion with curved pleasing 

lines. Ceiotex lining assures on- rattle re- 
production. Brown leatherette covered. 
Chrome front trim. Specify when ordering 
whether for use with a. 12" or 15" speaker. 
Weight 40 lbs. This is an ideal baffle for 
our deluxe No eNA-12. 

model 95. CR 
Baffle 

33 

12" Coaxial PM Speaker and NA -12 Baffle 

tthhehfine tone of this combinat 
be pleased with 

ñ 

PLASTIC GRILL SPEAKER BAFFLES 

Juke -box operators, Sound men, here is the 
prettiest line of speaker baffles you have 
ever seen. Tri -color curved plastic ills. 
Good plywcod construction, with matched 

12 IN. WALL BAFFLE $3.95 
12" slanting wall baffle, with curved plas- 
tic 

$ i 
Stock N. 12 -R: $3.95. Buy 4 

for 

8.10 IN. WALL BAFFLE $2.95 
S" or 10" -Flat mounting wall baffle, with 
plastic grill. Will hold 

e 
'ther 8" or 

each; 4 for 

0" 
Stock O 9o. 

SR: Your cost, $ 

12 IN. CORNER BAFFLE $3.49 
Unique 
Mounts snugly 

12" 
to 

corner 
corner, 

baffle. 
giving best 

sound distribution. Plastic front. Stock 
No. 12 -C: Your cost, $3.49 ea.; 4 for 

' $12.95. 

Proles F.O.B. K.C. Send 25% Deposit with TELEPHONE VICTOR 9045. WRITE FOR FLYER 
Order, Balance C.O.D. With Parcel Post 

Orders, Include Postage 1422 GRAND AVE., KANSAS CITY, MISSOURI 
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S -59 8 -TUBE FM /AM 
CHASSIS $32.95 

Model S -59 Hallicrafters, high fldelity, 8 tube FM /AM chassis. for cus- tom installations. Receives broadcast 540 to 1700 KC and FM -88 to 108 Mc. Size 12Yx7%x9 ". An excellently engineered chassis, with accu- rately calibrated slide rule dial. Variable tone control and 60 to 14,000 cps, wide range audib. (Push -pull 6K6) 8 ohm output transformer will match most PM speakers. No special output transformer required. Loop antenna built on, for broadcast reception. This is without a doubt the most radio chassis value we have ever been able to offer. Better rush your order in now. We have them. Heavy duty 6x9" PM speaker, for 
use with the blond console, pictured on the right, $2.95 extra. 

6 -TUBE AC 2 BAND RADIO KIT $9.95 
BIGGEST RADIO KIT VALUE IN U. S. 

BUILD A RADIO WITH MATCHED "DETROLA" PARTS 
A complete 

lets 
kit 

t f parts. 
tubes and ready punched chassis to build a fine 

A co type radio chassis. (No cabinet.) We furnish 
every piece as well as a printed diagram and photograph. Chassis 
size 14 x 71/2 x 7. Receives standard broadcast and 6 to 18 MC 
foreign short wave. 3 gang tuning condenser used on both bands. 
90 mu power transformer 6v6 output tube. This kit is made up 
of parts intended for use in a high quality Detrola radio. Has full 
lighted slide rule dial. Everything goes together just like a 
factory built radio. Priced complete with 6 tubes. Kit model 
6 -ACX. Less speaker. Weight 16 lbs. Net $9.95. 

CHOICE OF EITHER 8 OR 10 INCH DYNAMIC SPEAKER $1.99 EXTRA 

dal TUBE S-59 AM /FM 

$3295 HALLICRAFTERS- CHASSIS 
REGULAR $50.00 DEALERS NET 

PUSH -PULL WIDE RANGE AUDIO 

WHY BUY AN ORDINARY RADIO 

WHEN YOU CAN BUY A HALLICRAFTERS S -59 

S -59 8 tube FM/AM chassis, 
witlbs tubes. 

Net $32.95 
S -59 8 tube FM /AM chassis, 
with tubes and regular $12.95 
12" coaxial I'M speaker, CR- 
13X. Wt. 24 lbs. 

IDEAL FOR S -59 

CABINET FOR S -59 $19.95 
Beautiful blond console cabinet. Size 17 x 21 x 33" high. This cabinet was intended for use on a nationally known $129.00 radio- phono combination- The lower half of the cabinet is divided for albums. The upper half has a hinged lid, which covers the radio and changer. Radio panel is 8 15" and may be 
ordered ready cut for Hallicrafters S -59 or with a blank panel for installing your own chassis. Changer panel is blank, will hold a changer up to 12x15 ". Cabinet will hold a 6" or a 6 x 9" sneaker. Shipping wt. 40 lbs. Stock No. JB -4 blond cabinet, ready ut for the S -59 Hallicrafters. (Will not hold S -56) 
6 x 9" 4.64 Alnico V PM speaker.$2.95 extra 
Stock No. JB -5X same but blank radio panel .. . ... ... ......$19.95 
Stock No. B -1000 cabinet just as we bought 
them. You re -do the radio and changer a 
to suit your own need. Changer area now 
15 15" and radio a 5 15 x 111/2 ". 
Stock No. B -1000. Shipping weight 40 lbs. $14.95 

$6.95 

to, 

MCGEE'S NEW FM -AM -PA KIT $39.95 
12 Tube Kit Model PRK -51. This is the most elabo- 
rate radio, P.A. kit that our engineering department 
could design. Here are its features: Receives broad- 
cast. 550 to 1650 ka and FM, 88 to 108 me (3 gang tuning on FM.) The audio system is wide range, 40 
to 17,000 cps., 5 lb- interwound high fidelity output 
matches 8 ohm speaker. Twin tone controls (base 
and treble boost). Phonograph inputs for standard crystal or General Electric variable reluctance. Mike 
input for crystal or dynamic mike. This radio may be used for an 18 watt P.A. ysteet, a recording amplifier, or for a high fidelity T.V. sound system. Chassis size, 151/2 x 71/2 x 71/2", ready punched- Everything furnished with the kit, including tubes; 6AG5, 6SH7Y, 2 -6BA6, BATS, 6H6, 6BE6, 2- 12ÁT7, 2-6V6 and 5Y3. The FM RF tion is ready wired (coils and sockets), to make this kit easier for you to build. 6" slide w e rule dial. Complete kit model PRE-51, with photos and in- structions, $39.95. Speaker recommended, Oxford 12 ", 22 oz. PM, curved cone and 11/2" voice coil. Model 12 -XMS $10.00 extra. 

New 3 -Way PORT- 
ABLE RADIO KIT 
ONLY $12.95 

Sensational n e w 3- 
a y portable radio 

kit. 4 tubes plus 
erectifier. Housed in 

n all aluminum. 
leatherette covered 
Case made by Farns- 

orth, with loop an- 
ima built -in. Size 

x9x6". Build your- self a professional looking radio with this kit. Every piece furnished including tubes: 
easy- to-follow 4 diagram and photo. This net will make a full two gang superhet, that looks Ilke a $40.00 radio. We should ask $17.00 for this kit. Stock No. FP -4X, complete kit less batteries, ight 8 lbs. Net price $12.95. Kit of batteries, 671/2 volt "B" and "A ". $2.25 extra. 

4 -TUBE RADIO KIT 
$6.95 

Complete Radio Kit Model 
TF -4. A 4 Tube AC -DC 

Ki} Model TF-4 Broadcast, TRF Receiver. 
$6.95 Ideal for Othe beginner. 2 

Gang Condenser. Ready 
punched chassis. Alnico V PM Speaker Air- 
plane Dial. Plastic cabinet. Diagram photos 
and special pictorial diagram for beginners. 
This is the simplest type radio to wire. 
Price includes every part and tubes. 125E7, 
12SJ7, SOBS and 35W4. Kit Model TF -4. 
Weight 6 ohs. Net $6.95. 

Ka Model DE -60 $12.95 $5.95 
complete Personal Portable Radio Kit Model 

itched parts. A complete k to build z matched parts. 
battery operated 4 tube receiver. 

%2x3 841/2 ". Weight 31/2 
lbs. 2 Gang Superhet circuit set es on 
when lid opens. `Rugged metal case with 
colored plastic front and back. Loop an- 
ferule in lid. Furnished with diagram and 
go together 

tubes 
liked 

ó7factory8abuilt Will 
Shipping weight 6 lbs. 8 Tube XX -45. $12.95. Wired and tested $17.95. 
Complete Mike Broadcaster Kit Model 
DE-6E. 

phonograph 
800 to 1500 KC from 

p s p up or ike. Makes 
any radio receiver P.A. system [ re- 
cording amplifier. Broadcast tone quality. 
Has fader control from mike to record si 

egguuular broadcast stations. Works 
or1cle l 0V. 

AC-DC. 
wiring 

Ready 
punched chassis. 
gram. photos and tubes 2 -25115. 12537.;351,4 Kit Model 

DE -6X. Weight 4 lbs. Net $5.95. Crystal 
Mike and desk stand $4.95 extra. 
DE -6X. Wired and tested, $8.95. 

1k.: 

34 -WATT 
WIDE RANGE 

AMP -KIT 
$29.95 

ICs the newest thing 
lttitt 3n fncs. at wide ragel 

34 
waft 

amplifier kit with inputs for crystal or dynamic mikes 
and any phone cartridge, well as new variable reluctance cartridge. 
weighs 

brans. V 
Voice 

is wax i p8-t5- 
weighs 8 lbs. coil taps 4 -8l 

tubes. Sep rat ohms. Push-pull treble tubes. 
Separate electronic base d treble boost. Inverse to 

reduce 
Ihunt 

and 
olnil. 

C heated to rse fe hum level to 
is 

response from 20 to 2os cps. 
Easy follow diagram and photos for. 
sis. 

Every 
of this rn Ready punched chas- 

sis. Every 4art furnished, including tubes; 
lbs. 

5V4, 3- 1o. Shipping 29.95. 
1u lbs. 

wired 
Nto 

tested: 
34 net $29.95. 

Custom wired and Lesad; net $39.95. 

BUY YOUR TELEVISION MATERIAL FROM McGEE FOR LESS 

(A) Sale Picture l6) Sarkes Tarzian (C) G.I. Front (D) T.V. Power 
Tubes Front End $9.95 End $7.95 Trans. $2.95 

(A) 10BP4 $19.95 12LP4 $32.95 
Save $27.00 on I2^ picture tube. McGee offers a real hot deal on T.V. picture tubes. 
Manufacturer makes this statement about these tubes. These tubes, although well 

ii 
within our manufacturing tolerance, are not quite good enough to bear our brand name. 
We here at McGee fail to see any difference these and other tubes. They carry e a. 
the standard factory T.V. tube guarantee. 10BP4 T.V. tube $19.95 
12LP4 T.V. picture tube. 

SOCKETS FOR EITHER TUBE 49c EACH. 

(B) SARKES TARZIAN 13- CHANNEL T.V. FRONT END $9.95 
SARKES -TARZIAN, 13 channel tuner for Television receiver. This 3 tube front end 
i uit 

wired, 
including turersocBus. Th fine fee 

T.V. front end a used by several ne- 
tt ma frequency trimmer. 

as 
With printed 

schematic diagram. 
n 

Priced complete with 3 tubes, 6C4 ose.. 6AG5 r, and 6BH6 
RF amplifier. This unit is worth twice our price. All wired, output ix A is to be fed into 
your ideo hannel. IL can be mounted and used with the Farnsworth GVZ -60 chassis. 
advertised to the left. Weight 2 lbs. Stock No. SE -T3. Net price, Sarkes -Tarzian, 13 
channel tuner, with 3 tubes $9.95 

(C) G.I. 13- CHANNEL T.V. FRONT END $7.95 
13 Channel Television Front End. Permability tuner, with 13 position switch. Built 
In oscillator trimmer. Priced complete with tubes; 6C4 and 2 -6AG5. This T.V. 
front end may be used with our Farnsworth GVZ -60 chassis. Output feeds $7.95 to Video channel. Stock No. MAB -13 T.V. front end with tubes D 7J 
We have a few of these tuners, that have the fine tuning as, trimmer missing. Other- 
wise, need repair and may have broken coil form. 
No. MA -13XT. Less tubes .P1.95 
(D) T.V. POWER TRANSFORMER $2.95 
GVZ -60 Power Transformer, C- 94230Z. A 135 ma. tapped 110 volt primary. Supplies late voltage and filament for part of Farnsworth T,V, chassis. 375 volts D.C. (6t.3 
and 5 volt filament. Adjustable voltage. Size, 31/q x 33/4 x 51/2^ high. Ship - $2.95 ping weight, 7 lbs. Scoop price. GVZ -60 T.V. Power Transformer .pL .7J 

JEFFERSON T.V. PWR. TRAN (not pictured) 
T.V. Power Transformer, similar to R.C.A. 290 ma. 110 volts, 60 cycle. 760 volts 
D.C., filaments 5 volts at 3 amps., 5 volts at 3 amps. and 6.3 Vola at 8 amps. Trans. 
size 33/4 x 4i /2 x 51/2". Shipping weight, 12 lbs. $6.95 Stock No. MB -4F. Net price 
Television Vertical De- Television Focus Coil. Horizontal Oscil- Electro Section Output trans- Top quality for 10 or letor Transform- , Mag- 
2 rmer. 

Shipping 
Stock 

weight 
R.C.A. 

ube 
NO. 

Similar 
is er. Stock No. Ion sotie" 

Net $1.955 P ice........ 202D1 Net price.. 99C 69c 
FARNSWORTH T.V. CHASSIS $2.95 
Farnsworth Television Chassis Model GVZ60 rpartially built p 
Chassis Size 12 17. Has 16 Tubesockets and over 150 small 
parts 

(Resister and Ceramic Condensers) n coils or Transformers 
r tuning unit. Sweep and sync circuits ore all partially wired 
p. This T.V. Chassis is ideal for 

circuits 
student and experimenter. 

Learn T.V. by building your own set using this chassis to start 
from. Furnished with 1948 

r 
egular $3.00 Supreme Publica- 

tions Television Manual, which has a complete schematic of this 
chassis as well as 9 pages of service information. 
If you wt to play with Television here is a chance to get started. 
Farnsworth GVZ60 partially built up Chassis and 48 Supreme T.V. Manual all for 
$5.95. Include postage for 11 lbs. GVZ60 Chassis only $2.95. 

SAMS PRACTICAL T.V. COURSE BOOK $3.00 
Gives you a clear, complete understanding of T.V. principles, operation and practice. 
Covers: Beam Formation and Control' Beam Deflection Systems; Beam Modulation and 
Synchronization. Full analysis of the Cathode Ray tube, voltage supplies, control 
functions, a tenna 

i 
cuits, RF and IF systems, AGC, video amplification, contrast, etc. 

216 pages: 81/2 11 "; profusely illustrated; sturdily bound. Only $3.00 
Sams. T.V. Ant. Book -192 pages 1.25 

WARD T.V. ANT. 
$6.49 

MODEL TV I-1-9 
Ward $26.50 list. all 
band T.V. antenna 

Model TVH -9. (Pictured). 
Stacked high and low band 
folded dipole ith efleec- 
tor.. Furnished with mast 
as 
terrific[ antenna T buy, 

is 
The 

themla 
owe at McGee for only 

$15.00. 6 49 

WARD TVA -94 $2.49 
Ward TVA -94. Folded dipole. ith 5 ft. mast. Shipped less 300 ohm line. The regular net on this antenna is $6.36. 
McGee's hot weather price $2.49 

ONLY $9.95 
BUYS A 6 -TUBE 

RADIO KIT 
6 tube superhet, broad- 
cast AC -DC kit. Using full size tubes. Housed in a Farnsworth plastic cabinet, with slide rule dial. R.F stage, 

speaker. 
2 gang Condenser, loop antenna and 5" 

The Tmakes a factory like radio. 
r chassis ready punched and socket are installed. This type of kit usu, ally sells for at least $15.00. All parts furnished, including tubes: 12E8,2-125E7, 12SR7, 35L6 and 3525: Complete with dia - 

grams9.n5.photos. 
Kit model FS -6. Wt. 8 

TM -4 -5 WATT TM -8-8 WATT 
KIT $6.95 KIT $8.95 

Kit Model TM -4. 5 Watt Amplifier Kit. 
Ideal for beginner construction. Has fea- 
tures of higher priced amplifiers. Input 
for phono P ek up or mike. Compensation 
for the G.E. Variable Reluctance pick up. 
Push-pull 

u 
tP t gives good tone quality. Output to 8 ohm Voice Coil. Variable tone 

control and fader control. Ready punched 
chassis. This makes a top quality AC -DC 
Audio Amplifier. Priced complete with tubes, diagram and photos. 2 -50B5, 2- 
12AX7, plus selenium rectifier. Weight 3 
lbs. Stock No. TM -4, $6.95. Crystal mike 
and tilitty desk and $4.95 extra. TM -4 custom wired and tested $3.00 extra. 
Kit Model TM -8. 8 Watt Amplifier Kit for utility use, record playing, or paging. 
Matched component parts. Ready punched 
chassis. Variable tone control. One control fades from mike to phono. Input compen- sation for G.E. Variable Reluctance pick up Output matches 8 ohm Voice Coil. 75 Mill Power Transformer. Price includes tubes. diagram and photo. Push -pull 6A ®5, two 12AX7. plus rectifier. Kit Model TM -8. Weight 8 lbs. Net $8.95. Crystal mike and utility desk and $4.95 extra. TM -8 custom wired and tested $3.00 extra. 

TM -12 -12 WATT TM -20 -20 WATT 
KIT $10.95 KIT $15.95 

Kit Model TM -12, 12 Watt Amplifier Kit. Ideal for a quality remord player as a PA. Syste or recording plifier. Matched component parts ready punched chassis. One control fades from phono to mike. In- put compensation for G.E. Variable Reluc- tance 
Voice 

pick 
oil. 100 Mill ohm 

Complete with tubes, diagram d photos. 
2 -6176, 2- 12AX7, and rectifieran. Variable tone control. Model TM -I2. Weight 10 lbs. Net $10.95. Crystal utility mike and desk stand $4.95 extra- TM -12 custom wired and tested $4.00 extra. 

Audio Amplifier with 135 MillaPiower Trans- former and push -pull 6L6's. Inputs for mike or 
ariable, Reluctance 

Compensation 
p Tone and 

fader controls. Has heavy ii duty universal output transformer, to match 8 ohm P.M. Speaker. Ready punched chassis. Price odes tubes, diagram and photos- 2- 6L6, 2 -7N7. 7Z4. Frequency response 50 to 9,000 Cps. Kit Model T1E-20. Weight 20 lbs. Net $15.95. TM -20 Custom wired and tested $5.00 extra. 

SUPER DELUXE 
30 -WATT AMP. KIT 

$19.95 
A complete kit of parts to build a 30 watt public address amplifier. Ready punched chassis With Cover. 160 mill power trans- former ormer for 110 watt AC. Inputs for two mikes and crystal or G -E Variable reluc- tance phono -pick ups Base boost tone con- 

matches 
duty 

or 
8de 

ohm 
output trans- former 

In v se feed back. 
r 
Everything furnished including easy to follow diagram and tubes; 

2 -05 ,17, 2.7N7, 2 -6L8, 5V4. This kit makes a ready saleable amplifier, of com- mercial quality and appearance. Kit TM -30 weight 25 lbs. Net, $19.95, 
With 34 watt wide range high fidelity (20 to 20,000 cps) compound filled output .transformer with windings 4- 8- 16- 250 -500 ohm add $5.00. 

McGEE RADIO COMPANY 
September, 1919 

PRICES dF'O.B.BRIC.Sernd 
C.O.D. 

Deposit TELEPHONE VICTOR 9045. Write for Flyer 
parcel post orders include postage. 1422 GRAND AVE., KANSAS CITY, MISSOURI 
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Sun Radio's ,47#6 / 
esAveaNcei 
CRYSTALS! 

All crystals have Army MC 
harmonic ratings but Sun 
encloses directions for deriv- 

ing the correct fundamental frequency in kilocycles. 

JUST ARRIVED -NEW FREQUENCY CRYSTALS 
FOR HAM & GENERAL USE 

FT -243 holders, /i pin spacing, fractions omitted. 
GENERAL HAM USE 

USE 2- 6- 10- 11 -20 -40 METERS 
3006 6208 7873 5305 5806 5975 6540 7173 
6025 6773 7906 5675 5825 6003 6573 7206 
6040 6840 7925 5677 5840 6273 6606 7240 
6073 6873 7940 5700 5850 6340 6640 7306 
6075 6906 7950 5706 5873 6373 6673 7340 
6100 6940 7973 5725 5875 6406 6706 7373 
6103 6973 1975 5740 5900 6425 6740 1406 
6140 7740 8240 5750 5906 6440 6806 7440 
6150 7773 8273 5760 5925 6450 7040 7473 
6173 7805 8306 5773 5940 6473 7073 7506 
6206 7840 5775 5973 6475 7106 7540 

6506 7140 7573 49c EACH 99C l0 for $4.50 EACH 10 for $9.00 

7606 
7640 
7673 
7706 
8000 
8040 
8050 
8073 
8100 
8173 
8175 
8349 

CRYSTALS WITH A MILLION USES 
FT241- Fractions Omitted 

kc kc 
412 422 
413 423 
414 424 
415 425 
416 426 
418 427 
419 429 
420 431 

ke 
433 
434 
435 
436 
437 
438 
440 
441 

kc 
442 
443 
444 
445 
446 
447 
448 
451 

kc 
462 
466 
468 
470 
472 
473 
474 
475 

kc 
477 
479 
481 
483 
484 
485 
487 
488 

kc 
490 
491 
492 
493 
494 
495 
496 
497 

kc kc 
498 504 
501 505 
502 506 
503 507 

kt 
508 
509 
511 
512 

kc 
515 
516 
518 

kc 
519 
522 
523 

49c each 

Crystal Frequency 
Standards 
98.356Kc 

Easily altered for 100kc 
Standard. Mounted in 
low loss 3 prop; holder. 

$3.89 each 

For Crystal Controlled 
Signal Generators 

FT241 -525Kc 
526,383 533,333 537,500 
527,777 534,722 '38.888 
529,163 536,111 
530,555 
531,944 99c each 

I.F. Frequency 
Standards 

kc kc 
450 461,110 99c 
451,388 464,815 each 452,777 465,277 

200 KC CRYSTALS 

Without Holders 69c. 21/3223A2.. Each 

3 for $2.00 

Assorted Miscellaneous 
Crystals 

Fractions Omitted 
370kc 377kc 384kc 387kc 
372 379 386 388 
374 380 39C 375 381 
376 - 383 Each 
priced at a fraction of the 
cost of their holders alone. 

For Ham and 
General Use 

Fractions Omitted 

390kc 
391 
392 
393 
394 
395 

396kc 403kc 408kc 
397 404 409 
398 405 411 
400 407 

fa 79c each 
CRYSTALS 

FOR 
SCR 522 
5910kc 7480 
6370 7580 
6450 7810 
6610 7930 
7350 

$1.29 
each 

CRYSTALS 

FOR 

HAM USE 

F18 243 Holder 
w' Spacing 

each 
3735 KC....69c 
4190 KC....39c 
5030 KC.... 39c 
5485 KC.... 39c 

Crystals from BC 6 10 
Spacing -2 Banana 

Plugs 
2045 
2105 
2125 
2145 
2155 
2220 
2258 
2260 
2282 
2300 

2305 
2320 
2360 
2390 
2415 
2435 
2442 
2532 
2545 
2557 

3202 
3215 
3237 
3250 
3322 
3510 
3520 

3550 
3570 
3580 
3945 
3955 
3995 

$1.29 
Each 

. Payments must accompany order. Enclose 20e for 
postage and handling. Minimum order -52.00 plus 
postage. 
Crystals are shipped packed in cloth bags inasmuch 
as they are shock mounted. All shipments guaranteed, 

WALKIE- TALKIES SCR -195, 52 -65 mc for 
mobile or portable use, maximum range 25 
miles, brand new with spare parts -per pair.$139.90 

100 WATT TRANSMITTER, Bendix TA -12, 4 
ECO's, tubes: 3-807, 4- 12SK7, with com- 
plete 80 conversion instructions for 10, 20. 
Used 

me like 39.95 new 
29.95 

SPERRY AMPLIFIER, 4 tube, Elevator Servo - 
Amplifier. used as voltage amp. to operate 
relay. Complete with tubes, new 3.95 

PORTABLE AMPLIFYING MEGAPHONE, bat- 
tery operation, portable P.A. system. use 
at athletic events, etc., throws voice 1/2 
mile, complete with carrying case, tripod, 
extra mike 29.95 

PUSH BUTTON RECEIVER, BC -728A, 2 -6 me, 
4 push buttons, easily set to any frequency 
in nge, operates from 3 volts "A" and 
671r/z v. 'B", used with speaker........ 9.95 

12" CATHODE RAY TUBE, 12GP7, electro- 
static, long persistance, same socket as 
7J54, may be used for TV with blue filter 12.95 

RADAR TRANSMITTER, BC- 1072A. 150 -210 
mc, in addition to tubes and 115 v -60 cy. 
power supply contains 

blower G unit, 
1 

0-1 
amp. 

MA Pc 
3" meter. 15 amp. Circuit breaker, hi -volt- 
age condensers and many other parts, com- 
plete with tubes 19.95 

TERMS An items F.O.B.. Washington, D. C. 
All orders $30.00 or less, cash with 

order. Above $30.00, 25 per cent with order, balance 
C. O. D. Foreign orders cash with orders, plus ex- 
change rate. 

ÇJJN R 
OF WASNINGTON O. C. 

< 938 F STREET' N. W. WASH. 4: D. C 
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Power Supply 
(Continued from page 65) 

experimental radio work, the greatest 
need for such voltages being for tube 
filament heating. A tap switch is not 
so desirable, because the high currents 
usually drawn by tube filaments and 
other devices likely to be operated on 
low a.c. voltages call for rather heavy 
switch contacts and accordingly large 
switch size. The two- transformer 
scheme shown in Fig. 2 supplies the 
two tube heater voltages (2% v. and 
6.3 v.) most often used. And various 
external series connections of the six 
a.c. output terminals will provide an 
additional 10 useful voltages. (See 
Table 1). In addition to this, an indi- 
vidual builder may, if he desires, bring 
the 63 volts from transformer Ti (sup- 
plying the 6L6 tube heaters) out to 
another set of binding posts. This 
second 6.3 -volt source then may be 
connected in series in a number of 
ways with the other six a.c. output 
terminals to provide even more a.c. 
voltage values. 

One binding post in the high voltage 
d.c. trio is a spare ground connection 
(connected to chassis). This terminal 
will be found useful in bonding the 
power supply to the chassis of any 
device to which power is delivered. It 
is handy also for grounding the power 
supply chassis to earth and for a vari- 
ety of other uses involving a quick 
connection to the power supply chas- 
sis. ` 

The line bypass condensers, C1 and 
C2, minimize noise and interference 
arriving via the a.c. power line and 
reduce the tendency for hum to be 
transmitted to oscillator and high -gain 
amplifier circuits which may be oper- 
ated from the power supply. 

Construction 
The unit is built on a heavy steel 

chassis, 12" long, 7" wide, and 3" 
high. Power transformer Ti, choke 
CHI, and all three tubes are mounted 
on top of the chassis, while transform- 
ers T2 and T3 are mounted "below 
deck." The power transformer and 
filter choke have their cores at right 
angles to each other to prevent mag- 
netic interaction. Use of an upright - 
type power transformer and filter 
choke with pigtail leads removes the 
necessity for making large, rectangu- 
lar cutouts for these components. Only 
medium -sized holes are required to 
clear the leads. 

The output terminals are fully -in- 
sulated binding posts mounted with 
sufficient spacing to enable free ma- 
nipulation with the fingers. 

Fasten all iron -core components 
solidly to the chassis to prevent vibra- 
tion. The power transformer (Ti) 
should be secured with size1 /4 -20 bolts, 
choke CH, with 10 -32 screws, and 
transformers T2 and T5 with 8 -32 
screws. 

Fasten jacks J1 and J2 directly in 
contact with the chassis without in- 

sulating washers. Make all connec- 
tions to the chassis solid. For this 
purpose; use tinned soldering lugs held 
tightly with 6 -32 screws. If a painted 
chassis is used, be sure to scrape the 
paint completely from around any 
point to which a chassis connection is 
to be made. 

Pull the a.c. line cord through a 
grommet -lined clearance hole in the 
rear of the chassis. Tie a tight knot 
in this cord just inside the chassis to 
prevent its later pulling loose. Solder 
the two ends of this cord to a 2 -lug 
insulated terminal strip mounted un- 
der chassis near the grommet -lined 
hole, and make all other internal 
power line connections to this strip. 

The meter jacks, J1 and J2, are 
mounted on the right -hand side of the 
chassis where they will be readily 
accessible while at the same time out 
of the way of connections and con- 
trols. The filament transformers 
should be mounted close enough to the 
output binding posts so that their 
secondary leads can be run directly to 
these posts without splicing. Use good 
solid, insulated hookup wire for all 
necessary wiring in all parts of the 
unit. Cabled wiring may be employed 
if the reader prefers, but careful iso- 
lation and shielding, so important in 
amplifiers and other electronic appara- 
tus, is not necessary in this power 
supply. 

The- author did not choose to enclose 
his own power supply, shown here, in 
a cabinet. However, any metal hous- 
ing of the proper dimensions may be 
employed, provided sufficient louvres 
or holes are provided for free circula- 
tion of air around the hot tubes. 

Testing and Use 
After completing the assembly, 

check all wiring carefully before un- 
dertaking any tests. 

(1) Set switches S1 and S2 to their 
"Off" position. 

(2) Set potentiometer Ri to its ex- 
treme left -hand position. 

(3) Insert power plug into a.c. outlet. 
(4) Throw switch Si to its "On" posi- 

tion and allow about two min - 
utes for the 6L6 tubes to reach 
operating temperature. 

(5) Plug a high- resistance d.c. volt- 
meter (set to its 0- 500 -volt 
range) into jack J2. 

(6) Throw switch S: to its "On" posi- 
tion. 

(7) Slowly turn potentiometer R1 to 
the right, noting that the volt- 
meter reading rises in accord- 
ance. If the voltmeter reading 
decreases as potentiometer R1 is 
advanced, interchange the two 
outside connections of the poten- 
tiometer. 

(8) Throw switch S2 to its "Off" posi- 
tion, and check the voltage at 
the six output terminals of trans- 
formers Tz and T3 by means of an 
a.c. voltmeter set to its 0 -10 -volt 
range. 

(9) When using the power supply, 
make connections with insulated 
wire or cable to the "+" or "- 
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Change 'our Uncertainty to PROFIT with CREI's New Home Study Course in 

Tel visíon and FM Servicing 
TELEVISIO 'S growth has been so rapid that it has 

exceeded th forecasts of even the experts. And it 
has exceeded the abilities of a lot of radio servicemen, 
because they ar n't properly qualified to work with TV 
and FM. 

If you wan to make your future secure in the 
expanding servi ing field, CREI can show you the way. 
This new, prat 'cal_ Servicing Course helps you earn 
more money f ster because it assumes you already 
know radio fun amentals. Yet you do not have to be 
an engineer to reap the benefits. The course is not 
over the heads o those with limited experience -if they 
have natural ab lily and a real desire to get ahead. It 
teaches what yol need to know to install and repair 
TV and FM sets. It gives you sound instruction in 
basic radio mach, lenses and mirrors, modern test 
equipment, inductive coupling and condensers at ultra- 
high frequencies; practical applications of resonant 
circuits; TV tubes; FM receiver alignment; TV anten- 

RADIO SERVICE DIVISION OF 

CAPITOL RADIO 
NGINFERING INSTITUTE 

An Ace edited Technical Institute 
Dept. 129A, 16th Park Road, N. W., Washington 10, D. C. 
Branch Offices: N. Y. 7, 170 Broadway; San Francisco 2, 760 Market St. 

September, 19 9 

nas; picture synchronization; TV trouble- shooting- 
and much more, all of a practical nature that you can 
put to work immediately. 

Chairman Wayne Coy of the FCC estimates there will 
be 400 TV stations on the air within two years -and 
1,000 in eight or nine years. David Sarnoff, chairman 
of the board of RCA, predicts about 18 million TV sets 
will be in use by the end of 1953. FM figures are 
equally impressive, with about 4,000,000 more radios 
with FM forecast in 1949. There can be no doubt about 
the importance of, and the need for, experienced TV -FM 
servicemen. Are you going to be qualified for the 
increased earnings that lie ahead? 
FREE 

SAMPLE 
LESSON 

Television and FM Trouble Shooting 
This lesson is devoted to live. "dollar -and- cents" prac- tical practice based on day -to -day servicing problems. 
Re=d this interesting lesson and see for yourself how CREI training can help you. Mail coupon for this sample 
lesson, free booklet and details. 

MAIL COUPON FOR FREE BOOKLET 
CAPITOt RADIO ENGINEERING INSTITUTE 
16th & Park Road, N. W., Dept. 129A, Washington 10, D. C. 

Gentlemen: 
Send me FREE SAMPLE LESSON and complete details of the 

new home study course in TV and FM Servicing and the booklet 
that explains the CREI self- improvement program and courses. I 
am attaching a brief resume of my experience, education and present 
position. 

NAME 

STREET 

CITY ZONE .STATE 
I AM ENTITLED TO TRAINING UNDER G. I. BILL. 
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V "BFAM 

CONICAL ANT LAMAS 

...for better reception 
on all TV and FM 
channels 

O 

PATENT 
PENDING ........ 

TELREX 

MODEL 1 X -BD : 

Bi- Directional Hi -Gain 

Conical "V" Beam 

Broad Band Full Audio 

and Video Band Pass 

Low Vertical Angle 

Non -Varying Center Impedance 

2 to 1 Front to Back Ratio 

Uses 72, 150 or 300 Ohm 

Transmission Lines 

Universal Mounting Clamp 

A MODEL FOR 
EVERY TELEVISION 

REQUIREMENT 

TELREX MODEL 8X -TV 
4 Bay Conical "V" Beam 

Broad Band Full Audio and Video 

Band Pass 

Low Vertical Angle, Minimum 
Reflections 

Maximum Signal to Noise Ratio 

12 DB Front to Bock Ratio, all 
Frequencies 

150 Ohm Constant Center Impe- 

dance 

Uses 72, 150 or 300 Ohm Trans- 

mission Lines 

Universal Mounting Clamp 

OVER 12 DB FRONT TO BACK RATIO -ALL FREQUENCIES 

-NO HIGH FREQUENCY HEAD NEEDED WITH TELREX 

TELREX MODEL 2X -BD 
Bi- Directional Stacked 

Conical "V" Beam 

Low Vertical Angle 

Extremely High Signal to 

Noise Ratio 

Constant Center Impedance 

Uses 72, 150 or 300 Ohm 

Transmission Lines 

Universal Mounting Clamp 

FOR THE ULTIMATE IN BI- 
DIRECTIONAL GAIN. USE 
TELREX MODEL 4X BD. 

BEFORE 
YOU LABEL ANY 

IN YOUR 
LOCALITY 

AREA 
REMOTE 

FOR TV - 
CHECK WITH 

TELREX! 

TELREX MODEL 2X -TV 

Uni -Directional 
Conical "V" Beam 

Broad Band -Full 
Audio and Video 

Band Pass 

Low Vertical 
Angle, Minimum Reflections 

Maximum Signal to Noise Ratio 

4 to 1 Front to Back Ratio all 
Frequencies 

Universal Mounting Clamps 

ALL TELREX ELEMENTS ARE 

A7' MADE OF LASTING DURAL 
'Ill" 

f) 
For best results in any TV area, tuse Telrex - the highest gain 
antenna with constant center 

impedance on all channels. Signals received at the antenna 
are carried to the set with negligible loss and no reflections or 

ghosts. Actual case records, show Telrex antennas receiving. 
satisfactorily 200 miles over land, 300 miles over all -water 

TV paths. Before you say "too remote ", check with Telrex. 
We'll give you -an impartial, based -on- 

experience opinion - without obligation. 
COPYRIGHTED 1949 

AMERICA'S s w 
OUTSTANDING 

TELEVISION 
BEAM 4srtt0 
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high -voltage d.c. terminal posts, 
and plug a 0 -150 ma. d.c. meter 
(depending upon the expected 
current drain through the load) 
into jack J,. Whenever load con- 
ditions cause the d.c. output 
voltage to drop, as indicated by 
the voltmeter, simply reset po- 
tentiometer R, to restore the 
voltage to the desired value. 

(10) To obtain the various a.c. output 
voltages listed in Table 1, make 
short jumper connections be- 
tween appropriate a.c. output 
binding posts, using heavy wire. 

CAUTION: All power supplies are danger- 
ous. The unit described in this article is no 
exception, although its maxümuub output 
voltage is about 300 volts. Use every precau- 
tion to avoid electric shock. Zu designing the 
unit, the author has made use of insulated. 
binding posts and grounded meter hacks and 
has kept all exposed contacts and wiring be- 
low the chassis. Do not alter the construction 
in such a manner as to make this serviceable 
equipment a ha.cJard to your life. -30 

RADIO ASSN.'S 
GOOD NEIGHBOR POLICY 
TIIE flood that inundated a good 

part of Garland, Texas, last June 
gave the Dallas Radio Sales & Service 
Association an opportunity to play the 
part of "good neighbor." 

On the evening of June 13, senior 
member of the Association H. H. Hirsch 
and his wife were forced to flee the 
torrent which overflowed Duck Creek in 
Garland. Returning, they found the 
stock ruined, with radio sets and test 
equipment now worthless. Friends 
rallied to his assistance and after a 
thorough scrubbing, the shop was sup- 
plied with new TV sets from the 
Motorola Distributors and testing 
equipment borrowed from Association 
members. But that does not finish 
the story. 

At the next regular meeting, the 
members decided to give Hirsch a 
surprise parts and tube shower to help 
him really get started. Before the 
committee, consisting of Johnny An- 
derson, Thco Kramolis, and Egon 
Pflughaupt were through, over $800 
worth of new soldering irons, batteries, 
tubes, speakers, i.f. transformers, an- 
tennas, and r.f. coils, etc., had been 
gathered. 

Enticing Mr. Hirsch out for some 
cokes, the volunteers unloaded the 
complete new stock. When the couple 
returned, they could not believe their 
eyes. 

E. Pflughaupt, vice -president of 
the Dallas Radio Sales & Service 
Association explained away the kind- 
nesses with the statement that "the 
Association members believe in helping 
our neighbors." 30 

"Can't you do anything for him, Doctor? 
He keeps chewing up records and mum- 
bling '78 ... 331/2 ... 45 ... 331/3.. . 

78 r.p.m.!' " 
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RADIO TIES at lowest Prices! 
AM, FM, TV- Tremendous Selection of AD Types -ORDER TODAY! 

29c ea. 

39c ea. 
105 
106 
1L4 
1R5 
154 
1S5 
2A5 
2A7 
3QSGT 
3S4 
5Ú4G 
5W4GT 
5X4G 

49c ea. 
OZ4 
1A5GT 
1A7GT 
1C7G 
1H5GT 
1LA4 

59c e 

1T4 4A6G 
1U4 6A3 
3A4 6C4 
3Q4 6F8GT 
3V4 65D7GT 
6S8GT 10 
OlA 12A 

14X7 
39.44 
47 
50 
71A 
112A 
182B 

FREE! 
$20.00 List Value 
Cornell -Dubilier, 

' Mallory, Aerovox, 
Sprague, Solar. Filter Conden- 
sers ten fast moving filters 
FREE with each 100 tubes. 

183 
255 
25Z6GT 
482B 
483 
1A4 
1A4P 

1A6 
1B5 
1D5GT 
1D7 
1D8GT 
1F4 

1F5G 
1G4GT 
1G6GT 
1H4G 
1H6GT 
1J6G 

5Y3GT 6BE6 
5Y4G 66H6 
5Z3 6836 
6AC4 6C5 
6AC5 6C8G 
6AC5GT 6136 
GAGS 6F5GT 
6AK5 6F6GT 
6AL5 6G6 
6AL6 6H6 
6AQ5 6H6GT 
6AT6 6J5 
6AU6 6J5GT 
6A7 6J6 
6A8G 6J7G 
6A8GT 6J7GT 
6B6 bK6GT 
6BA6 6K7GT 
613136 6K8GT 

6Q7 
6Q7GT 
6P5GT 
6SA7GT 
65C7GT 
6SG7 
6SG7GT 
65117 
6537 
6SJ7GT 
65L7GT 
6SK7GT 
6SN7GT 
6SQ7GT 
65R7 
6U6G 
6U6GT 
6U7G 
6U7GT 

6V6GT 
6X4 
6X5GT 
6Z4 
12A8GT 
12ÁT6 
12AU6 
12AU7 
12AX7 
12BÁ7 
12BÁ6 
12BE6 
12F5GT 
12H6 
12J5GT 
12J7GT 
12K7GT 
12K8GT 
12S8GT 

12SA7GT 
12SF5 
12ßF7 
12ßG7 
12SH7GT 
12537 
125J7GT 
125K7GT 
12SN7GT 
12SQ7GT 
125 R7GT 
2050 
2051 
24A 
25L6GT 
25X6 
25Zß 
30 
31 
32 

33 
34 
35 
35B5 
35C5 
35W4 
35Z3 
35Z4GT 
35Z5GT 
36 
37 
38 
39 
41 
42 
43 
45 
46 
50A5 
5085 

1LE3 2E24 
1N5GT 5V4 
1P5GT 5Z4 
1Q5GT 6AC7 
1T5GT 6AV6 
1V 6134G 
1C5GT 6B8 
2A3 6C6 
2B7 6138 
2C34 6138G 

6F5 
6F8G 
6067G 
606 
6R7 
65F5GT 
6T7G 
6T8 
6U7 
6W7G 

6Y6G 
6Z7G 
7A4 
7A7 
7B6 
7E5 
7E6 
7E7 
7F7 
7G7 

7H7 
737 
7L7 
7N7 
7Q7 
757 
7T7 
7W7 
12A7 
12AT7 

12C8 
1235 
12Q7GT 
12Z3 
14N7 
19T8 
20 
32L7GT 
35/51 
35L6GT 

1B3 1L64 1LH4 3LF4 
a 3AD5 1LC5 1LN5 6B7 

' 1LA6 1106 2V3G 6BG6G 

Above prices are for 100 tubes or more -may be assorted. 

638G 6L6 6U5 81 
6L6G 6S7G 70L7GT 117Z6GT 

O 

ea 

390 ea. 
50Y6 
51 
56 
57 
58 
75 
76 
77 
78 
80 
84/6Z4 
85 - 89 

49c ea. 
36 
40 
50L6GT 
89 
117Z3 
V R150 
XXL/7A4 

59c ea. 
Less than 100 tubes, 5c per tube extra. 

Individually boxed -Standard factory guarantee. 

OUTPUT 

TRANSFORMERS 
For 50L6, etc. 39` ea. 

For 6V6, 6F6, 3Q5, 
etc 45c ea. 

UNIVERSAL OUTPUT TRANSFORMER 

SPECIAL: 

Up to 8 watts to any speaker 9 8 C ea. 
(while they last) 

IF TRANSFORMERS 
Standard Replacement 
Regular size ea. 29. 
Midget el 39c 

4 PRONG VIBRATORS -VERY BEST BRANDS 
Standard replace- ment- Sensational 
Value 

$129 ea. 

OCTAL SOCKETS 10 for 49c 
50L6, 35Z5, 125K7, 12SQ7, 12SÁ7 $1.95 I All American Five. 5 tubes for. 

RADIO PARTS 
VOLUME CONTROLS 

VERY BEST BRANDS 
10 or more 

Each 
29c 
29c 
15c 

31 meg. with switch - long 
shaft 

2 meg. for battery sets -DPST 
switch, long shaft 
meg., 1 meg., or 2 meg., long 

shaft, less switch 

Price 
Each 

35c 
35c 
19c 

PILOT LIGHTS -100 bulbs$490 
o box 

5 A 
of lo bulbs eF 
No. 40 6 -8 V .15 Amps. 
No. 41 2.5 V .50 Amps. 
No. 44 6 -8 V .25 Amps. 

No. 46 6 -8 V .25 Amps 
No. 47 6 -8 V .15 Amps 
No. 51 6 -8 V .20 Amps 

CRYSTAL CARTRIDGE 
Standard replacement crystal cartridge.$ 1 3 9 
Ea 

6 -Ft. LINE CORDS 

V 7 

Good Rubber with plug. Underwriters' Approved. 
for $1.25 for $1.69 

IPUSH -BACK WIRE loo ft. rolls 39e each 

SELENIUM RECTIFIERS 
111 

Standard 100 mil C1. 79c 
354, 1R5, 155, 1T4 Battery Tube $ 1 X29 
Special. 4 tubes for `P T 

SPEAKERS 
Best quality Alnico 5 PM 
Speakers. 

10 or more Price 
Each Each 

5í7-95c -51.05 
254', 3'. 4"-95c - 51.05 

6' $1.49 $1.59 
8" 2.95 3.25 
10" 4.25 4.50 
12" 4.95 5.95 

FILTER CONDENSERS 
Very best brands. 

Fresh stock. 8-450 V 

450 Working Volts 
ea. 21e 

10 -450 V ea. 24c 
10 -450 V with 20- 

20-25 V ea. 29c 
15 -450 V ea. 29c 
20 -450 V ea. 39c 
30-450 V ea. 49c 

-°.«:-. -. t ;: yi i1 Id. 

30-450 V with 20- 
20-25V ea. 29c 

8-8-450 V ea. 39c 
10-10-450 V ea. 43c 
20-20-450 V ea. 49c 

150 Working Volts 
15-15-150 V ea. 29c 
20-20-150 V ea. 29c 
20-20-20-150 V ea. 39c 
30-30-150 V ea. 39c 

BY -PASS CONDENSERS 
100 Condensers assi 
in package 5.95 
.001 mfd. 600 V ea. 6c 
.002 mfd. 600 V ea. 6c 
.005 mfd. 600 V ea. 6c 
.01 ea. 7c 
.02 ea. 7c 
.05 ea. 8c 
.1 ea. 9c 

400 VOLT BY -PASS 
CONDENSERS 

.2 mfd ea. 9c 

.25 mfd. ea. 10e 

.5 mfd ea. 15e 

BUFFER CONDENSERS 
.005 mid. 1600 WV 
.008 mfd. 1600 WV 
.01 mfd. 1600 WV 

O 
N 
D 
E 
N 
S 
E 

s 
15e ea. 

VARIABLE CONDENS-cRS 
Two gang for superhet Standard y" shaft ó9e 

40-20-150 V ea. 39c 30-150 V ea. 29c 
40-30-150 V-30-20- 40-150 V ea. 29c 

25 V ea. 39c 
40-40-150 V ea. 39c 
40-40-150 V-25-25V ea. 39c 10-25 V ea. 16c 
50-30-150 V ea. 39c 20-25 V ea. 16c 
50-50-150 V ea. 39c 25-25 V ea. 16c 
60-60-150 V ea. 39c 100-25 V ea. 16c 
15-150 V ea. 21c 20-16-16-350 V 
16-150 V ea. 23c Sprague type ea. 39c 
20-150 V ea. 25c 25-25-150V-200-1OVea. 39c 

25 Working Volts 

Rated accounts -10 days -all others 20% deposit with order, balance COD. Minimum order $5.00. All shipments FOB Chicago. Promptatten- 
tion paid to foreign orders. ORDER TODAY. 

PREMIER RADIO TUBE COMPANY,1812 Winnemac Ave., Chicago 40,111. 
"Your Tube Source Since 1926" 
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3 JY N 11.V! JY N ACARA! 
NIAGARA'S B & W 

TANK CIRCUIT 
PACKAGE NO. 1 

For the ham who wants the ttnest at 
the lowest possible price. Niagara has 

prepared this outstanding B & W Package' com- 
bination. The popular Barker and Williamson split 
stator butterfly type of variable condenser with 
economical type "B" air wound inductor, bracket 
mounted directly on capacitor frame. This arrange- 
ment eliminates all circuit wiring and reduces total 
length of tuned circuit leads. 

Designed for 10 meters -150 W. Package No. t 
consists of: I- JCX50E Var. condenser 13-42 MMF1). 

1 -Type BX 10 meter coll. 
1 -Jack bar 

PNackan ge 
. I 

1 -BVL Swinging link and arm assembl $12.95 
('AT. NO. N -140 
We can supply tank circuit packages to meet any 
ham frequency or power requirements. Inquiries are 
invited. 
All above B & W components sold separately at 
regular amateur net prices. 

CODE PRACTICE KEY AND BUZZER 
Large quantity buying -makes this 
famous speed -X practice set a real 
value. Especially designed for the 
learner. It consists of a brown molded 
bakelite base with screw holes for per- 
manent mounting. 3 screw type binding 
posts for ease in connecting, an adjustable. high 
frequency. constant tone buzzer. and a handsome 
chrome plated, adjustable key with brown bakelite 
knob and genuine sterling silver contacts. Set in- 
cludes code chart and wiring diagram. Two 1!...¡V 
flashlight cells will provide power for two sets as 
tar as 200 It apart. 
CAT. NO. N -134 YOUR COST 

$2,25 per single set, less batteries - 
L 

CAT. NO. N -I35 KEY SEPARATE S .88 

CAT. NO. N -136 BUZZER SEPARATE .60 

BEAT FREQ. OSCILLATOR 
Imagine! A completely prefabricated BFO. 
built to rigid government standards, using 
close tolerance components, ceramic tube 
sockets, color coded wiring (including co -ax grid 
lead to prevent interstage coupling). Fully enclosed 
in metal box, with mounting brackets, all hardware, 
adjustable pitch control, clre, diagram and 6J5GT /G 
tube. Easily padded to 456KC or any beat freq. 
desired. Originally built as additional equipment for 
the BC669, will hit any receiver. Measures 2! -, x3x4 i.. 
Brand new in original cartons. 

CAT. NO. N -102 
YOUR COST with tube 
CAT. NO. N -103 
YOUR COST less tube" 

$2.39 
$2.00 

BC 728 PORTABLE 
RCVR. CHASSIS 

s'4C 6 tube, 4 channel chassis -push button <j controlled. 2 to 6 mc. covers marine. 
:.. Ore, police, aircraft and amateur 

freq's. Uses battery type tubes. Has 
T.R.F. and Audio Stages, all colis 
slug tuned in a very sensitive super- 
heterodyne circuit. Small, compact 
and very desirable. Easily converted 

to broadcast. Schematic furnished. 

LESS TUBES 05 $2.25 
Kit of 6 Tubes. 3-1T4, 1-1R5, 1-185, 1 i 72 

Special 

.isim ow r m m en = = = = = = imaa 

1 i 
GET ON 160 METERS NOW! 

Navy arc -5 transmitters. 2.1 to 3 ones. Retuning 2 

self contained padders puts you on 160-entire job 
takes 5 minutes. Very few available at any price. 
Brand New in Original Cartons. 

YOUR COST $12.95 
110VAC Power Supply Kita for any 274N 
xmtr. Available. 

YOUR COST -144 $8.95 
I 

BUTTERFLY CONDENSER 
Medium frequency. (40 to 400 wcoJ 
Butterfly condenser. Assembly will 
take any acorn tube. A fine founda- 
tion unit for the high frequency 
transmitter hound. 

1 OUR COST 
N-127 $4.95 

I 
SCR 506 -A 

TRANSMITTER AND RECEIVER 

(A) (I) 
(B) RECEIVER BC 652 -A 

BC -652 -A is an eleven tube superbet. receiver with 
a frequency range of 2,000 to 6,000 kc. (75-80 mtr. 
ham bands), crystal frequency standard and 12 V. 
dynamotor DM -40-A on two separate chassis com- 
bined in one case. Tube line -up consists of 12807 - 
R.F., 12K8Y- converter, 12SK7 -lst I.F., 12C8- 
2nd I.F. and noise limiter, 12SK7 -3rd I.F., 12K8Y 
-B.F.O.. 1251(7 -1st audio. 6Y6G -2nd audio, 
6K8- crystal oscillator, 65C7 -20kc. multivibrator, 
and 6SC7 -100 kc. multivibrator. Sensitivity is 1 

microvolt or greater. Front panel contains all con- 
trols and is ribbed for protection against damage. 
Unit requires absolutely no conversion other than 
addition of proper power supply. Brand new in 
original overseas shipping crates. 
CAT. NO. $39.95 YOUR COST 

(A) TRANSMITTER BC653 -A 
BC -653 -A is a 7 -tube, variable frequency transmitter 
with range of 2,000 to 4.500 kc.. modulator, voltage 
regulator and DM -42-A dynamotor, all self con- 
tained in one case. Tube line -up consists of 1613 
master oscillator, 807 buffer, two parallel 814 power 
amplifier, 1613 modulator and two 03C -105 voltage 
regulators. Power input;-100 watts C.W. and 25 
watts phone. Principal feature is the speed with 
which any of five pre -set frequency channels can be 
selected from the front panel. BC -653 -A transmitter, 
brand new with all tubes and 12 V. dynamotor, 
packed in original. unopened crates. 

YOUR CGOST177 $150.00 
4e. - A 

RCA TV YOKE MOUNTING HOOD 
TYPE 201x1 

Hood held, deflection yoke 2011)1 or 201D3. Im- 
proved rubber bumper provides safe support for 
picture tube. Spring contacts provide a ground for 
the 

YOUR 

coating 
N-121 

outside of the kinescope. 

$1.65 CAT. NO. N -121 
COST 

FM WAVE TRAPS 
A wonderful device with many applications. 1- Unexcelled in matching high and low fre- 

quency TV antennas. 
2 -Very desirable in eliminating FM sound bars in 

TV pictures. 
3- Perfect for eliminating amateur interference 

(shock excitation in TV receivers). 
4-Most useful in building that new 2 meter con- 

verter and dozens of other uses too numerous 
to mention. 

Trap consists of two slug -tuned silverized coils and 
two ceramic condensers. Mounted on a cadmium 
plated bracket, conveniently drilled and ready for 
mounting. 
(AT. NO. N -128 39 each 3 for 1.00 

WRITE TODAY 
FOR 

OUR LATEST 
CATALOG 

SEE 

YOU 
AT 
THE 

SHOW! 

19 " "" 49 
AMATEUR (Alit 

SHOW 1 

OCTOBER 

ARA olla mu% 

SEE 

US 

AT 
THE 

SHOW! 

TRANSFORMERS 

POWER TRANSFORMERS 
ALL 117V. 60 CYCLE PRI. 

T -47177 
1600 V. ins. hermg sealed 

3 A. 
d 52.49 

SP -105 725- 0 -725V. @ 60 ma., 5V @ 2 95 3A, 6.3V. @ 1.2A 
511 -T2 350V CT @ 150 ma. 6.3V @ 

2.10 6A herm. sealed 
475 -T301 245-0-245 @ 70 ma., 6.3V @ 

6.2A, 1600V. ins. herm. sealed 2.75 
466 -T1R 110 -0-110 @ 225 ma., 5V. @ 

8A herm. sealed 3.25 
PC -110 

3.8A, 5V. @ 3A. 
ma. 
100V Vins. 

berm. sealed 2.15 

PLATE TRANSFORMERS 
T- 47168 540- 0 -540V. 19 650 ma. Herm. 

9.95 sealed 
475 -T302 2350- 0- 2350V. @ 300 ma. 23.50 
69125 2100V.C.T. @ 500 ma 17.95 

FILAMENT TRANSFORMERS 
T -47164 6.4V. @ 8A, 1600V. ins. herm 

sealed 
T -47167 5V. @ 9A. 3500V. ins. berm 

sealed 
SP -100 24V. @ l0A 
D161917 6.3V. @ 3A, 2.5V. @ 2A., herm. 

510 -T4 
sealed 

V.. @ 10A., 6.3V. @ 5A., 
1200V ins. herm. sealed 

475 -T201 5V.C.T. @ 15A., 1600V. ins. 
herm. sealed 

510 -T2 Bridge transformer 5V. B 5A. 

berm. sealed 3.95 

2.49 

2.75 
4.95 

1.95 

2.95 

4.25 

CHOKES - REACTORS 
Cap. Current 

L-143 1.72 4A. 
L-554 20 125ma. 300 
475 -CH301 3.8 75ma. 160 
475 -CH302 10 300ma. 100 
14010 15 200ma. 150 
15406 12 225ma. 200 
510-X2 15 200ma. 145 
S -16886 2.5-24 50 /400ma. 53 
S -16885 .875 125ma. 250 
RC-72 15 400ma 45 
L-218 45 90 
T-46256A 12 210ma. 

Herm. sealed 

Res. Insul. 
10,000V. S12.00 

s 4.95 
1600V. 5 4.15 

7500V. 5.25 
2000V. 5.25 

e 5.25 
5.25 

10,000V. 8.95 
1,600V. 8.95 

10,000V. '4.15 
2.75 
5.25 

It , 

SPLIT -STATOR XMTR 
CONDENSER 

Hammerlund 35 mmfd per section split- stater vari- 
able transmitting condenser. Steatite mounting base. 
variable soldering lug -contacts. Special shield be- 
tween sections. ya' shaft. 
CAT. NO. N -126 
A REAL BUY AT.... .89 '.r 

PATCH CORD 
Don't be caught short! Niagara's shelve` e/ are bursting with U. S. Navy 2- conductor 
neoprene jacketed headset extension cords 
5 feet long, equipped with PL55 plug and 
JK26 Jack. Fully moisture and fungu- 
proofed. In original overseas pack. 

YOUR C°OS 115 $ .69 

CRYSTAL HOLDER ADAPTER 
Adapts holders to existing crystal sockets. Polystyrene 
block with to -loss pins on bottom. Phosphor bronze 
contacts take W pin spaced crystals (ft 243) on 
top. Bottom hits standard 5 crystal sockets or 5 
prong tube socket. 
CAT NO. N -118 
YOUR COST $.34 

ANTENNA CHANGE -OVER RELAY 
Made by Automatic Elec. Mfg. 
Co. for the discriminating ham 
requiring a fine. mycalex insu- 
lated 115V. A.C. 60 cycle antenna 
relay. Will handle up to 1 kw. 
Contact rating .5 amp. @ 2000 
Volts. Measures 2 %x3'réx1 
high. Supplied with rubber mounts. 
CAT. NO. N -139 
YOUR COST $4.80 

20% DEPOSIT 

WITH ORDERS Ià5 ' Radio upply corp. 
UNLESS RATED 

160- Greenwich Street, New York 6, N. Y. 

Phone 
Dlgby 9- 1132 -3 -4 
All Prices F.O.B. 

N. Y. C. 
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BUY NOW! BUY NIAGARA! 
FAMOUS 

ESICO 

SOLDERING 

IRONS 

Esico's fine quality, dependable Irons. The best 
tool for soldering at "Lower than ever" prices. 
Selection of three types for every purse or purpose. 

GREEN LABEL 
Intermittent duty 

No. 
415 55 Watts 51.17 
416 60 " 1.27 
417 100 " 2.37 
418 130 " 2.97 

ORANGE LABEL 
Mechanic or professional 

No. 
62 60 Watts 52.37 
63 100 " 2.97 
64 130 " 3.57 
65 200 " 4.17 
67 300 4.77 
69 500 5.37 

RED LABEL 
Industrial 

No. 
48 

58 
78 
98 

100 Watts 
200 
300 " 
550 " 

53.57 
4.77 
5.37 
5.97 

B & W "CC -50" CO -AX CONNECTOR 
Efficient, waterproof coax cable con- 
nector and center insulator. Aluminum 
casting with steatite insulation. Weighs 
12 ounces assembled, will withstand 
500 lb. pull, complete with weather- 
proof cement, s /e" O.D. rubber tubing 
all necessary screws. CAT. 
NO. N -101. YOUR COST.. $5.00 

AMPHENOL FEMALE RECEPTACLE 
Female receptacle with removable mount- 
ing plate and spring retainer Ring. type 
61 -F1. CAT. NO. N -123 
SPECIAL each $ .19 

50 MMFD TUNING CONDENSER 
WITH MOUNTING BRACKET 

TVI got you licked? Don't give up O.M.! Operate, 
but co- operate by installing this 50 mmfd. ceramic 
mounted, tuning condenser as part of the plate 
circuit, series tuned trap. Drilled and tapped bracket 
provided for convenience in mounting. 
CAT. NO. N -119. 
YOUR COST EACH $ .39 

3 For $1.00 

BC 312 1ST. DETECTOR 

TRANSFORMER 

1st detector assembly for BC312 re- 
ceiver, mfgd. by RCA, contains 5 mica 
condensers, 3 1w. resistors. 3 tie 
strips, transformer coils on t/z coil 
form all fully encased in 2%xl %sx3%" high- aluminum shield can. 5 RMA color coded pig- 

tail leads. Makes perfect foundation unit for the 
receiver building enthusiast. Brand new in original 
cartons. CAT. NO. N -129. 
YOUR COST $1.98 

OVERLOAD RELAY 

Westinghouse overload relay. Adjustable 
from 250 ma. to 1 amp. D.C. Manual 
reset, heavy construction, coil and contacts fully 
enclosed in 1/4" glass shield. WORTH PLENTY. 
CAT. NO. N-122. $12.95 

4 P.D.T. LOCKING SLIDE SWITCH 

Just the thing for Xmitr band switch- 
ing. Four pole, double throw, locking 
slide switch. By releasing locking 
knob, all contacts are automatically 

opened thereby avoiding possible short circuit within 
switch. Retightening knob again makes contact and 
locks switch in either of two, four circuit positions. 
CAT. 
YOURNO. 

N-112. $1.49 

NIAGARA 
FIGHTS BACK 

WITH LOWER PRICES!! 

The tubes listed below are guaran- 
teed to be lower in price than any 
advertised listing of standard, 
branded, new tubes appearing 
within the last 30 days. We will 
meet or better any prices proven 
to be lower. (Proof of lower prices 

must be submitted.) 

Watch this space for new or ad- 
ditional listings each month. 

10% off on quantity of 100 or 
more. 

(may be mixed) 

29 Cents Each 
2C22 

3A4 

3B7 

3D6 

6C4 

6SH7 

7C4 

12A6 28D8 38 

12A6GT 30 

12H6 31 

12J5GT 33 

12SH7 34 

12SR7 36 

12SR7GT 37 

39/44 

89Y 

CK1005 

7193 

9002 

27 Cents Each 
23D4 

45 SPEC 

1625 

1626 

HYE1 1 48 

01A 
9006 

5AZ4 

6SD7GT 
9004 

55 Cents Each 
1H5GT 
5W4GT 
6AR5 

6C5 

6C5GT 
6D6 

6F5 

6F5GT 
6F6GT 

6K7 

6K7GT 
6SA7 

6SA7GT 
6517 

6SJ7GT 

6SK7 

6SK7GT 
6SS7 

12K7GT 
12SA7 

12SA7GT 
12SJ7 

12ST7GT 

12SK7 

12SK7GT 

25L6GT 

78 

35L6GT 

41 

42 

43 

45 

SOBS 

50L6GT 

75 

77 

FLASH! 
11 meter band has been changed 
from 27160 -27430 to 26960- 
27230 KC. 

6 HOT SPECIALS 

OSCILLOSCOPE 
Telemark No. 450A 

The Telemark No. 450A oscilloscope has been devel- 
oped to fill the requirements of a general purpose 
instrument. The vertical and horizontal amplifiers 
were made identical, of good sensitivity and wide 
band -width, in order to allow its use in television 
servicing, laboratory and production testing. It is 
capable of studying pulses and square waves as high 
as one megacycle. 
This scope is a lose priced portable unit utilizing a 
5 inch tube. It embodies features previously found 
only in high priced instruments. 

1- Decade type frequency compensated 
attenuators. 

2- Continuously variable low impedance 
gain controls. 

3 -Push -Pull deflection amplifiers. 
4- Maximum deflection amplitude is 11/2 

times the screen diameter. 
5- Internal sync. signals of either polarity 

available. 
6-Z -axis imput (intensity modulation) 

available on the front panel. 
7- Calibrated 60 cycle test voltage avail- 

able on the front panel. 
The scope is housed in a sturdy steel case, blue -grey 
hammertone finish, contrasted with a light grey 
aluminum panel having raised black characters. 
Chassis, brackets and braces are cadmium plated 
steel, complete wired and tested with all tubes and 
Full instructions. 
CAT. 
YOUR 

N-145 
OUR COST $99.50 

ALL BAND ANTENNA TUNER SWITCH 

Heavy duty tap switch from high 
powered, all -band antenna tuner. 
Six tap positions plus antenna dis- 
connect -dummy load switch. Heavy 
copper taps and phosphor bronze 
wiper contacts. Spring snap action 
permits arc -less band switching with antenna loaded. 
May also be used as primary tap switch for high 
powered finals. Mounted on cloth laminated, heat 
resistant, plastic board. Measures 31/2x5 ". 

CAT. 
YOURNCO T N-114 $2.49 

CERAMIC DPDT SWITCH 

A simple item made beautifully by its careful 
construction. Especially useful where high 
frequency, low loss is an important consideration 
such as in high to low frequency TV antenna change- 
over networks. A lucky buy. at a scoop of a price 
makes them available to you for the SPECIAL 
PRICE of -each: 
CAT. NO. N -137 
YOUR COST $ .45 

3 for 51.25 

A -27 PHANTOM 
ANTENNA 

Popularly used by thou- 
sands of hams on 75 -80 
meters. Unit consists of a 
sturdy steatite mounted - 

variable condenser and two high current plaque re- 
sistors. Framed calibration chart is mounted on en- 
closing case. Brand new and complete. 
CAT. NO. 195 $2.49 

NATIONAL 450 -550 KC 

I.F. TRANSFORMER 

Niagara does it again! Genuine National 
450 -550 KC I.F. transformers. Ideal for 
ham, experimenter or serviceman. Unit con- 
sists of air padder condensers isolated from 
each other by an internal aluminum shield. 
Litz wound coils on moisture proofed ceramic 
base. Fully enclosed in shield can 4t/Zx2i /sx?' 
Fungus proofed and anti -corrosion treated. 
CAT. N-130 
SPECIALLLY PRICED AT $1.49 

3 for $3.95 

KEYING RELAY 

DPDT high speed keying relay. 300 ohm 
coil, in grey vacuum sealed metal shield, 
mounted on octal base. Will follow 100 
words per minute. Made by BETT Sr BETT. 
Brand new in original boxes. 

CAT. NO. N -201 
YOUR COST $2.00 

20% DEPOSIT 

WITH ORDERS 
UNLESS RATED 

Phone 

gara á io lupp I y Orp.Dlgby9- 1132 -3 -4 
All Prices F.O.B. 

160 Greenwich Street, New, York 6, N. y. N. Y. C. 

September, 1949 91 

www.americanradiohistory.com

www.americanradiohistory.com


MID-AMERICA'S 
UNBEATABLE 
LOW PRICES 

WARD ALL- CHANNEL 

TV ANTENNA 
TVH-9 

Regular $26.50 

NOW ONLY 

$625 
Each 

MA-3130 

TVH -9 covers all channels; high and low bands sep- 
arately adjustable. Complete with mast, universal 
mounting base, hardware, instructions, etc. Order 
while they last! Compare our low price! 

MORE WARD TV BARGAINS 
MA -3131 TV -88 44 to 88 MC S2.95 
MA -3132 TVA -88 44 to 88 MC 2.49 
MA -3133 TVA -94 44 to 88 MC 2.49 
MA -3134 TV -28 174 to 216 MC 2.95 
Write for quantity prices on all WARD TV 

antennas above. 

Famous -Make Model 50 

ANTENNA CHIMNEY MOUNT 
Sturdy all -metal mount fits any average size chim- 
ney. No guy wires required. Complete with hardware 
and instructions. Save over 50% on this item! 

MA -3135 $1.75 
300 -OHM TWIN LEAD -IN 

Don't miss this great buy! Standard 300 -ohm lead -in 
for TV and FM. Buy in quantity and save! 

MA -3136 pper 

r 119090 9 fttt $ 1340 
per foot .02 

Write For 
BARGAIN BIG BULLETINS 

GENUINE RCA TV PARTS 

A. MA -2541. Type -204T2 Vertical Output 
Transformer $1.95 

B. MA -2552. Electro- Magnetic Ion Trap....: .69 
C. MA -2551. Type -202D1 Focus Coil L95 
D. MA -3332. Wired socket for 10BP4, 7JP4, 

12KP4 and similar tubes .31 
10% discount on any of the above items when or- 
dered 10 or more at one time. 

RCA & MAGNAVOX SPEAKERS 
MA -2713 12" Dynamic RCA; 100 -ohm field, PP 
6V6 output transf., $3.95 each; $3.55 each, lots of 4. 
MA -2733. 12" Dynamic RCA; 1500 -ohm field, PP 
6V6 output transi., $3.95 each $3.55 each, lots of 4. 
MA -2715 8" PM Magnavox; 21 oz. Alnico 3 magnet, 
$3.20 each; $3.00 each, lots of 8. 
MA -2720 12" PM Magnavox; 21 oz. Alnico 3 mag- 
net, $4.29 each; $4.00 each. lots of 4. 

BUYS IN CABINET HARDWARE 

A. MA -3400. Lid Lift 79c 
B. MA -3401. Piano Hinge; 18" long 29c 
C. MA -3402. Black Bakelite handle; 6" overall, 

8/32 threaded inserts on 5%" ctrs 
5c each, 10 for 450 

ORDER FROM THIS AD! 
All prices f.o.b. Chicago. 25% deposit required on 
C.O.D. orders, pay balance plus postage on delivery. 
Send orders to Desk E -99, Minimum order $2.50. 
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BOOKS 
veA BUSINESS OF MY OWN" by 
Arthur E. Morgan. Published by Com- 
munity Service, Inc., Yellow Springs, 
Ohio. Price $1.00. 185 pages. 

It is the opinion of the National Re- 
sources Planning Board that if Amer- 
ica is to maintain full employment, 
expansion of services must play a 
large part in the reconversion process. 
This statement, included in the sec- 
tion of the book devoted to service oc- 
cupations and the possibilities open 
to businessmen engaged primarily in 
these categories of activity, perhaps 
explains in part why the larger por- 
tion of this manual is devoted to in- 
formation on these pursuits. 

The personality characteristics, 
abilities, educational requirements, 
etc., necessary for the many different 
types of service occupations listed are 
interestingly presented. Included also 
are scores of suggestions as to what 
businesses are needed most, those in 
which future development is most 
probable, and where the ambitious 
will find the greatest scope. 

The first part of the book is devoted 
in general to small enterprise, with a 
discussion of business ethics, the ques- 
tion of competition, and suggestions 
on capital requirements. Helpful hints 
on finding the right business, taking 
into consideration personal interest, 
adaptability, and temperament, and 
problems of distribution and advertis- 
ing are set forth here. The latter part 
is given to small industries, agricul- 
ture, and a brief explanation of co- 
operative enterprise. 

Seven full pages, with complete bib- 
liography and listing of other sources 
of information are included, so that 
the beginner may continue his re- 
search on those portions of the text 
that apply to his particular case. 

* * * 

"THE CATHODE -RAY OSCILLO- 
SCOPE" by George Zwick. Gernsback 
Library No. 40, published by Radcraf t 
Publications, Inc., New York, 112 
pages. Price 75 cents. 

As is well known, the cathode -ray 
tube, the modern -day electronic mar- 
vel, is an exceedingly versatile instru- 
ment, with many applications beyond 
the field of radio. This handbook, 
however, is devoted to the use of the 
tube in the operation of the measur- 
ing instrument called the oscilloscope 
and is intended to be of assistance to 
the ham, service technician, or radio 
hobbyist. 

The first part of the text begins 
with the simple techniques of the 
measurement of a.c. current and con- 
tinues with a description and general 
study of the cathode -ray tube, the 
sweep systems for pattern tracing in 
the cathode -ray tube, and a prelimi- 
nary study of the complete oscillo- 
scope. 

The last two chapters are devoted 

to the practical aspects of the oscillo- 
scope in the alignment of intermedi- 
ate- frequency amplifiers, bandpass or 
flat -topping alignment in receivers, 
alignment of television i.f. channels, 
to list only a few of the many uses, 
and to the measurement techniques of 
the scope, together with the advan- 
tages it possesses in the tracing, loca- 
tion, and analysis of circuit hum. 

Readers who will benefit the most 
are those who have some knowledge 
of radio fundamentals, although the 
handbook does not contain compli- 
cated mathematical explanations and 
deals in clear, simple explanations. 

* * a 

"RADIO AND TELEVISION 
MATHEMATICS" by Bernhard 
Fischer, Ph. D. Published by The Mac- 
Millan Company, New York. 484 pages. 
Price, $6.00: 

Arranged in four separate sections, 
under electronic headings, such as 
circuit components, direct- current cir- 
cuits, amplifiers, transmitters, receiv- 
ers, power supplies, etc., this handbook 
gives the solutions to almost 400 prob- 
lems typical of those encountered in 
the construction, operation, and serv- 
icing of radios, television, and other 
electronic equipment. 

Section three devotes a considerable 
amount of space to the tools used in 
working radio and electronic mathe- 
matical problems, the j- operator, polar 
vectors, the slide rule, etc., and the 
fourth and last section contains many 
electronic formulas and tables. 

The system used in this book is con- 
ducive to quickly and thoroughly di- 
gesting the techniques of solving these 
problems, whether the reader is a stu- 
dent, or using the book for purposes 
of review. The problem is first stated, 
then the steps necessary to solve it are 
given, and finally the answer is shown. 
A working knowledge of algebra and 
trigonometry is a prerequisite to un- 
derstanding the material. 

For those engaged in the construc- 
tion, operation, and servicing of radios, 
television, and other equipment, for 
teachers, students, or amateurs, this 
handbook will be anextremely_useful 
reference and textbook. 

* a a 

"EMPLOYMENT OUTLOOK IN 
RADIO AND TELEVISION 
BROADCASTING OCCUPATIONS" 
by Bureau of Labor Statistics, U. S. 
Department of Labor. Bulletin No. 958, 
Occupational Outlook Series. 70 pages. 
Price 30 cents. 

The job outlook for all radio and 
television employees from program 
workers, professionals, and clerical 
employees to technical and commer- 
cial personnel is the subject of this 
book, compiled from individual reports 
from 40 states. These reports are 
given in detail for the states individ- 
ually, and maps also are included on 
nine sections of the country. 

Designed to help the thousands of 
young people attracted by the greatly 
expanding and dynamic industry, sta- 
tistics on the numbers of people at 
work in the industry, occupations 
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WALTER ASHE CRACKS 

Offers sensational sa 
Allowances on Used Test 
cation Equipment toward 

vings through 
and Communi- 
purchase of ... 

hallicrafters 
TELEVISION 

Plan Your Own TV Installation and Save Money! 

DOWN ON TV PRICES! 

his S ' e Trade -In 

MODEL T -69 
15" Custom TV Chassis 

COMPLETE WITH PICTURE TUBE 

Now you can have big picture television at a 
real saving in price plus the convenience of a 
custom installation to exactly suit your own re- 
quirements. 130 sq. in..picture on 15" direct view 
tube. All channel push button tunning. 8" PM 
speaker. Mounted on reinforced wood frame ready 
to be slipped in cabinet, wall installation, etc. 
Dimensions 191/2" high x 23" wide x 241/4" deep. 
Factory wired and tested. 
19 tubes plus picture tube 
and 3 rectifiers. Complete 
with 15AP4 picture tube. 
Shpg. wt. 80 lbs. 

MODEL T -64 
12" Custom TV Chassis 

COMPLETE WITH PICTURE TUBE 

Plan your own TV installation and 
pay no more for big picture 12" direct 
view custom chassis than you would 
for a regular 7" set. 84 sq. in. picture 
plus dual -focus giving a big 95 sq. in. 
round picture all at a flick of a switch. 
All channel push button tuning. Mounted 
on reinforced wood frame. Dimensions 13" 
wide x 173/4" high x 20" deep. Factory 
wired and tested. 19 tubes 

$19950 plus picture tube and 3 rec- 
tifiers. Complete with 12LP4 
picture tube. Shpg. wt. 66 lbs. 

Your Trade -In's Worth More 
at the Walter Ashe Store! 

5950 

Now thanks to "SURPRISE" Trade -In Allowances 
by Walter Ashe you can save real money by 
disposing of your used, factory -built Test and 
Communication equipment in exchange for gen- 
uine Hallicrafters TV. Maybe you have hesitated 
about buying a TV set because of price. If so, 
here's the sensational new way to get the TV 

receiver of your choice at a price you can af- 
ford. Or, if you're just shopping around for the 
"best deal," a Walter Ashe "Surprise" Trade -In 

offers the money- saving solution. Get YOUR 

trade -in deal working today. Wire, write, phone 
or use the handy coupon below. 

Model T -64 

THE HOUSE OF "SURPRISE" TRADE -INS 

CONVENIENT TIME 
PAYMENT PLAN 

AR Prices 
F.O.B. St. Louis 

Send for illustrated cata- 
log featuring Hallicrafters 
Television Receivers. 

Phone: 
CHestnut 1125 

MODEL 513 
10" Plastic Cabinet 

New 10" table model in modern plastic 
cabinet. 56 sq. in. picture with rounded 
sides utilizing full width of TV tube. 
19 tubes plus 3 rectifiers 
and picture tube. 
Shpg. Wt. 98 

FREE! Big new 
1950 Catalog of Radio, Elec- 
tronics and Television. The 
treasure chest of values. Or 
der your copy today! 

Walter Ashe Radio Co. 
Bill DuBord, W 0 QDF, Mgr., Amateur and TV Div. 
1125 Pine St., St. Louis 1, Missouri 

Rush bigger -than -ever "Surprise" trade -in allowance on my 

(describe used equipment) 

for Hallicrafters TV 
(show model of new equipment desired) 

Rush my FREE copy of your new 1950 Catalog. 
Mail me my copy of latest Hallicrafters TV Catalog. 

NAME 

ADDRESS 

CITY ZONE STATE 
-------- I 

1125 PINE ST. ST. LOUIS 1 , MO. 
September, 1949 93 
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I/euu 

Just completed Model PR -30 

tin,;;;ir* 

PD LIC JALARM * 

FM RADIO RECEIVER 
For MOBILE Communications 

TUNES 30 -44 MEGACYCLES 
6 Tube superheterodyne, 115 volts, 

AC or DC. Now you may enjoy .. . 

POLICE MARITIME 

FIRE FORESTRY 

HIGHWAY TELEPHONE 

I 
See your radio supplier FIRST, 

or write Dept. RN -1 

List Price 

Improved model PR -7 
POLICALARM FM ra- 
dio receiver tunes 152- 

162 megacycles; list 
price 

'3995 

RADIO APPARATUS CORP. 
303 FOUNTAIN SQUARE THEATER BLDG- 

INDIANAPOLIS 3, INDIANA 

THE EVIDENCE of YOUR EARS 

NRII4 POINTS TO NEWCOMB 

What you really buy in a phonograph amplifier is "listening quality" . . that 
elusive characteristic which, after all, is any amplifier's prime reason for being. 

That's why we insist that Newcomb amplifiers must not only measure up elec- 
trically but, in addition, must provide more real listening pleasure. 

IT IS POSSIBLE TO PRODUCE AMPLIFIERS THAT SHOW PERFECT LABORA- 
TORY MEASUREMENTS, YET FALL FAR SHORT OF PROVIDING THIS ALL 
IMPORTANT LISTENING QUALITY. 
Years of experience and a devotion to the ideal of fine reproduction have given us 
an insight into the factors that make for true listening quality. Careful design and 
engineering have enabled us to translate this insight into actual production. 

KXLP -30 30 WATTS 

Let your ear be the judge: insist on hearing a 
Newcomb. Compare the listening quality of 
Model KXLP -30 with that of any other ampli- 
fier. Note the pure, natural quality and true 
character of each deep bass note. You will find 
none of the undesirable, false, harmonic bass 
emphasis of the usual amplifier. Listen to the 
clear, undistorted, brilliant high tones and re- 
markable freedom from surface noise which 
the Magic Red Knob makes possible. Your ear 
will agree, Newcomb Sound is the closest you 
can get to "live music," 

Send for specifications on this and other 
Newcomb phonograph amplifiers priced from 
$59.50 retail. 

AllaKIAUDIO PRODUCTS CO. 
DEPT. F, 6824 LEXINGTON AVE. HOLLYWOOD 38, CALIFORNIA 

available, training needed, the avail- 
ability of jobs, job prospects years 
from now in this field, all of these 
and more questions are answered in 
the report. Charts, graphs, and maps 
in addition to the text provide over- 
all pictures of the industry prospects, 
and no one who is interested in work 
of this sort could fail to be properly 
directed and assisted by such informa- 
tion. 

"DIRECT CURRENT FUNDAMEN- 
TALS" Joseph J. De France. Pub- 
lished by Prentice -Hall, Inc., New 
York. 270 pages. Price $4.30. 

Anyone with a knowledge of physics 
will be able to understand this book, 
and more advanced students will profit 
from it as a review of fundamentals. 
Written for the purpose of training 
electronic technicians, the text bene- 
fits from the author's experience in 
teaching radio and electrical engineer- 
ing at the RCA Institute and New York 
City College, which enables him to as- 
sist the student in comprehending the 
material. 

Two special features especially use- 
ful to a clear understanding are the 
different types of arrows used to des- 
ignate current distribution among the 
branches of parallel and series- paral- 
lel circuits, even in the more complex 
problems, and specially designed 
graphs. Since it was impossible to 
duplicate fine subdivisions of graph 
paper in the text, spacing between 
coordinates was made an integral 
number of 1/16 of an inch, and a 
standard ruler can be used for inter- 
polations of units of 1/32 of an inch. 

In the rapidly advancing electronic 
industry, radio and TV technicians 
need not find themselves limited by 
inadequate knowledge of d.c., as with a 
book such as this, they may continue 
to study and apply their present knowl- 
edge to new developments. 

* * * 

eenOW TO SERVICE RADIOS 
WITH AN OSCILLOSCOPE" pub- 
lished by Sylvania Electric Products, 
Inc., New York 18, N. Y. 71 pages. 
Price $1.00. 

The compilers of this handbook did 
not intend to write an engineering 
manual but to explain in a practical 
manner the operation and applications 
of the cathode -ray oscilloscope for the 
benefit of radio and audio amplifier 
service technicians. 

In the chapter on voltage measure- 
ment, the workings of the oscilloscope 
are fully explained by means of the 
voltage measurement principle, ex- 
planations of d.c. voltage measure- 
ment, a.c. measurement, sensitivity of 
the oscilloscope as a voltmeter, cali- 
bration of the oscilloscope as a volt- 
meter, and calibration of direct input, 
to mention only a few of the sections 
in this chapter. 

Uses of the oscilloscope in receiver 
alignment, trouble -shooting, in ampli- 
fier testing, transmitter testing, and 
miscellaneous applications are given 
in detail. Uninvolved terms, drawings, 
schematics, and photographs explain 
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MONEYBACK 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 ail merchandise subject to a return for credit or refund. You, 
the customer, are the sole judge as to value of the item or items you have purchased. 

The 
Modele TV 

w 
-20 A COMBINATION 2U,000 OVOLTPER MULTI -METER 

and TELEVISION KILOVOLTMETER 

ADDED FEATURE 
Includes an Ultra High Frequency Volt- 

meter Probe with a frequency range up to 
1,000 MEGACYCLES. When plugged into the 

Model TV 20, the V. H. Probe converts the unit 
into a N ative Peak - Reading H. F. Voltmeter. 

7 hr .Model TV -20 perates on self- contained batteries. Comes 
homed in beautiful hand- rubbed eak cabinet 

complete with Aorta le cover, Built -fn High 

all operating instructions. V Voltage Probe, H. P. Probe, Test Leads and 4 
N ET 
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9 D. C. VOLTAGE 
RANGES: At 20.- 
000 ohms per Volt) 
0- 2.5/10/50/100/ 
250 / 500 / 1.000/ 5,000/50.000 Volts 
8 A. C. VOLTAGE 
RANGES: (At 1,000 
ohms per Volt) 
0- 2.5/10/50/100/ 
250 / 500 / 1,000/ 
5.000 Volts 
5 D. C. CURRENT 
RANGES 
0-50 Microamperes 
0- 5/50/500 Milli- 
amperes 
0 -5 Amperes 
4 RESISTANCE 
RANGES: 
0 -2. 000/20,000 
ohms 
0-2/20 Megohms 
7 D. B. RANGES: 
(All D. B. ranges 
basetl 

o 
ODb 

1 Mv. into a 600 
ohm line) 
- 4 to + lO db 
+ 8 to + 22 db 
+ 22 to + 36 db 
+ 28 to + 42 db 
+ 36 to + 50 db 
+ 42 to + 56 db 
.r 48 to + 62 db 
7 OUTPUT VOLT- 
AGE RANGES: 
O to 2.5/10/50/ 100/250/500/ 

1,000 Vous 

THE NEW MODEL TV -I0 

TUBE TESTER 

The Model TV -I0 operates on 105.130 Volt 60 
cycles A.C. Comes housed in a C 
beautiful hand -rubbed oak 3950 
cabinet complete with portable NET 
cover. 

SPECIFICATIONS: 

Tests all tubes including 4, 5. 
6. 7, Octal. Lock -in. Peanut, 
Bantam, Hearing -aid. Thyra- 
tron, Miniatures, Sub -Mini- 
atures, Novais. 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. 
Uses the . self -cleaning 
Lever Action Switches for in- 
dividual element testing. Be- 
cause all elements are num- 
bered acording to pin- number 
in the AMA base numbering 
vstem, the user can instantly 

identify which element is un- 
der test. Tubes having tapped 
filaments and tubes with fila- 
ments terminating in more 
than one pin are e truly tested 
With the Model TV -10 as any 
of the pins may be placed In 
the neutral position when nec- 
essary. 
The Model TV -10 does not use 
any combination type sockets. 
Instead individual sockets a 
used for each type of tube. 
Thus it i impossible to dam- 
age 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 vari- 
ation of any line voltage be- 
tween 105 Volts and 130 
Volts. 

The Model 88 -A COMBINATION 

SIGNAL GENERATOR 
AND 

SIGNAL TRACER 
Signal Generator Specifications: 
*Frequency Range: 150 Kilo- 
cycles to 50 Megacycles. *The 
R.F. Signal Frequency is kept 
completely constant at all out- 
put levels *Modulation is ac- 
complished by Grid -blocking ac- 
tion which is equally effective 
for alignment of amplitude and 
frequency modulation as well as 
for television receivers. *R.F. ob- 
tainable separately or modu- 
lated by the Audio Frequency. 
Signal Tracer Specifications: 
`Uses the new Sylvania 1N34 Ger- 
manium crystal Diode which com- 
bined with a resistance -capacity net- 
work provides a frequency range of 300 
cycles to 50 Megacycles. 
The Model 88 comes 
complete with all test 
leads and operating in- 8 NET 
stru ction s. ONLY 
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The New 
Model TV -30 TELEVISION SIGNAL GENERATOR 

SUPERIOR 

INSTRUMENTS C. 
TS: 

Model TV -50 comes com- 
plete with shielded co -axial 
lead and all operating in- 
structions. $2995 NET 

Enables alignment 
of television I. F. 

and FRONT ENDS 
without the use of 
an oscilloscope. 

SPECIFICATIONS 

Frequency Range: 
4 Bands -No 

switching 
18- 32 Mc. 
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 
fine adjustment. 

Tubes Used: 
6C4 as Cathode follower and modu- 

lated buffer. 
6C4 as R.F. Oscillator. 
6S/07 as Audio Oscillator and pow- 

er rectifier. 

THE NEW MODEL 670 SUPER 
METER 

A Combination VOLT- OHM- MILLI- 
AMMETER plus CAPACITY RE- 
ACTANCE, INDUCTANCE and 
DECIBEL MEASUREMENTS. 
D.C. VOLTS: 0 to 7.5/15/75/150/750 / 
1500/7500. A.C. VOLTS: 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 51íd.. .1 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 +38. 
+30 to +58. 

The model 670 comes housed in a rug- 
ged, crackle -finished steel 
cabinet complete with test 
leads and operating in- 
structions. Size 5yß" x 2 NET 
7l /e" x 3 ". 

20% DEPOSIT REQUIRED 

40 

THE NEW An Accurate Pocket Size 

MODEL 770VOILT-OHM MILLIAMMETER 

ON ALL C. 

(Sensitivity: 1000 ohms per volt) 
Features: 
Compact measures 33k" x 5%" x 214". 
Uses latest design 2% accurate 1. Mil. 
D'Arsonval type meter. Same zero ad- 
justment holds for both resistance ranges. 
It is not necessary to readjust when 
switching from one resistance range to 
another. This is an important timesav- 
ing feature never before included in a 
V.O.M. in this price range. Housed in 
round -cornered, molded case. Beautiful 
black etched panel. Depressed letters 
filled with permanent white, insures long 
life even with constant use. 
Specifications: 6 A.C. VOLTAGE RANGES: 
0- 11/30/150,300/1500i3000 volts. 
6 D.C. VOLTAGE RANGES: 0- 71/2/15/75/ 
150/750/1500 volts. 
4 D.C. CURRENT RANGES: 0- 11/2/15/156 
Ma. 0 -14¢ Amps. 
2 RESISTANCE RANGES: 0 -500 ohms. 0 -1 
klegohm. 
The Model 770 comae com- 
plete with self- contained oat- VjJ 
taries, test leads and all op- 
erating instructions, 

O. D. ORDERS 

GENERAL ELECTRONIC DISTRIBUTING CO. NEW YORK 7,$ 

PARK 

PNCY. 

Sepleinber, 19919 95 
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TUBES. ADVERTISED BRANDS TUBES' 
RCA - Kenrad - Sylvania - Tung -Sol - National Union - G. E. - Philco - Hytron 

All new tubes. 100% guaranteed. Individually boxed. 
TYPE PRICE TYPE PRICE iJ TYPE PRICE TYPE PRICE 
DA4G $0. 

ÓÏ4 '8Ó 

96 

A3 .80 
A4P 1.40 
A5GT .65 
A6 1.15 
A7GT ... .72 523 .65 
B4P 1.40 5Z4 .96 
B5/25S .. 1.15 6A3 .96 
C5GT .... .80 6A4/LA 1.15 
C6 1.15 6A6 .96 
C7 1.15 6A7 .72 
D5GP .... 1.40 6A8GT .. .72 
D7G 1.15 6A B7 ..... 1.15 DBGP 1.40 6AC7 .96 E5GP .... 1.40 6AD7G 1.15 FáGT "" 1.40 6AF6G .96 
F5G ,96 6A G5 1.25 
G4 .96 6AC7 1.15 
G6GT .... .96 6A K5 1.25 
H4G .80 6A L5 1.25 

ÑT 6G "" I.15 
6AL7 .96 

16G .96 
6AQ7 .80 

L4 .72 
6AT6 .54 

LA4 .98 664G .96 
LA6 .96- 687 LIS 

6 688G 1.15 
LC5 

.96 
6C4 .60 

LD5 96 6C6 . 

LG5 .96 6C8G 
.72 

1.15 
LE3 .96 6D6 .60 
LH 
LN5 

.96 
6 6F5GT ..... .60 

N5GT .72 6F6 .72 
P5GT .... .80 6F6G .60 
Q5 GT .... .96 6F7 1.1n 
R4 .96 6F8G 1.15 
R5 .72 6G6G .96 
S4 .85 6J5GT .54 
S5 .65 6J6 1.25 

-- --- T4 .72 617 . .72 6V6 1.15 
T5 GT .... .96 6K6GT .... .54 6V6GT .72 
V ... .80 6K8 .85 6V7G .96 

2A3 1.15 6L5G .96 6W7G .96 
2A4G 1.15 6L6 1.26 6X5GT 54 
2A5 .80 6L6GA .... 1.15 6Y6G ' .85 
2A6 .96 6L7 1.15 
267 .96 

6P5GT .... .80 2X2 1.15 
607 .72 3A4 .72 
6R7 ....... .96 387/1291 . .96 6S7 .96 3D6/1299 . .96 6S8GT : .85 

304 .80 6A7 .6 
3Q5GT .85 6SB7-- ... .85 
3S4 .72 6SC7 .72 
5R4GY .... 1.40 6SD7GT 1.15 

5T4 
504G 

$1.40 
5 

7L7 $0.80 

SPECIAL! SAVE! 774j :,2 5V4G .85 
5W4 .96 7V7 .96 

5Y3GT .... .45 26-27-76-77-78 7W7 .96 

5Y4G .54 - 

7X7 

6K7-6C5-6H6GT 7Y4 xFM). 72 

7Z4 .72 
0 1.40 

.65 49C EACH 2A5 
' 1.9s 

2A7 1.15 
2A8 .72 
2AH7GT 1.15 
2AT6 .60 
2BA6 .65 
2B E6 .65 
2C8 1.15 
2916 .65 
215GT .54 
217GT .72 
2K GT .60 
2K8. , .65 

6SF5 $0.72 6Y7G $1.15 
2Q7GT ... :65 

6SF7 .72 6Z7G 1.40 
2SA7GT . .65 
2SC7 

6SG7 .72 62 T5 .... .80 
.... .80 

6SH7 .80 7A4 .72 
2SF5 ... . .65 

6S17 .60 7A5 .72 
2SF7 .... .72 
25G7 .... .72 6SK7GT ... .60 7A6 .72 

6SL7GT ... .85 7A7 ,72 2SH7 .... .80 
6SN7GT ... .80 7A8 .72 2SJ7 £0 
6SQ7 .60 764 .72 2SK7GT .. .60 
6SR7 . .65 765 .72 2SL7GT .. .85 
6SS7 .65 7B6 - .72 2SN7GT .80 
6ST7 .96 7B7 .72 2SQ7GT .. .60 
6SV7 1.15 768 .72 2SR7 ... . .80 
6T7G 1.15 7C5 .72 2Z3 .96 
6U5 .72 7C6 .72 225(6251 . 1.15 

6U6 .65 7C7 .72 4A4 .96 
7E6 .72 4A7 .80 
7E7 .80 

4C7 88 7F7 .80 4F7 .80 7F8 

-H7 

.96 

.72 

4117 .80 
7G7 .96 417 .96 

7J7 .96 4Q7 - .80 
4R7 .80 
4W7 ... .96 
9 1.40 

22 I. la 
24A .80 
25L6GT .. .60 
25Z5 .54 
25Z6GT . .60 
28D7 1.15 
30 .72 

10 FOR $4.49 t 

EACH OR 

100 ASSORTED 939 ONLY 

TERMS: 25% with Order 
-Balance C.O.D. -F.O.B. 
Chicago. Prices Subject 
to Change Without Notice. 

Minimum Order $2.00. 

31- $0.96 
32 1.15 
32L7GT 1.15 
33 1.15 
34 1.15 
35 .72 
35A5 .72 
35 .72 
35L66GT .66 
35W4 .45 
35Y4' .65 
3524GT . .54 
35Z5GT .45 
36 .96 
37 

.88 
39/44 .96 
40 

.66 
42 .60 
43 .60 
45 
523 .65 

45Z5GT .65 
46 
47 .85 
48 1.40 
50 1.40 
50A5 . .80 
5085 .72 
50L6GT .66 
50X6 .80 
50Y6GT .65 
53 
6 .65 

57 .72 
70L7GT 1.40 
7I A .72 
75 .60 
79 .96 
80 .45 
81 - 1.40 
82 .96 
83 .96 

64/624 1.65 
85 .80 
89 .80 
I17L7GT 1.40 
I 1,N7GT 1.40 

I 17P7 1.40 
117Z3 .65 
117Z6GT .85 
VR-90 .96 
VR-105 .96 
VR-150 . .96 
9001 .80 
9006 .80 
FM-1000 1.15 
HY-117 1.15 

1 

1 We Randolph Street FRANKLIN -ELLIS CO. Dept. 
313 

RN -9 

st 
Chicago 7, Illinois 

LEARN RADIO! 
PREPARE FOR A GOOD JOBS 

BROADCAST ENGINEER 
COMMERCIAL OPERATOR (CODE) 

RADIO SERVICEMAN 

Television Servicing 
(Approved for Veterans) 

SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

1425 EUTAW PLACE, HALT. 1:. MD. 

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 

SAVE WITH SO VEREIGI!! 

COMPLETE WITH ALL TUBES 
10" KIT - - _ . - - - $139.50 
12" KIT $159.50 

o $189.50 16" KIT - - 

THE "ALL PURPOSE" 

TELEVISION KIT 
10" - 12'/2" - 16" 

MONEY BACK GUARANTEE 
FEATURING 

Latest Type of Circuits 
AGC- Automatic Gain Control 
Picture and Sound Automatically Locked 
Sound Cannot Drift 
Non -M icrophonic 
Stagger Tuned 1.F. for Max. Gain and Ease of Alignment 
12 Channel Tuner 
Electromagnetic Focus and Deflection 
Automatic Stabilized Synchro-Lcck Circuit Holds Picture 
Steady 
Voltage Regulated Circuit for Stability 

Large clarified stage -by -stage pictures and schematics to 
insure ease of construction. Guaranteed to work. 
Money -Back Guarantee -Buy it, inspect it, if you don't 
think it's the best buy on the market-return unused within 5 days and your money will be refunded. 

All prices F.O.B... New York. 20% deposit with order. 
IMMEDIATE DELIVERY 

SOVEREIGN TELEVISION CO. 5508 New Utrecht Ave. Bklyn 19, N. Y. 
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all of the steps to follow in using this 
instrument to service all types of AM 
and FM radios, audio amplifiers, and 
transmitters. 

* * * 

"TELEVISION ANTENNAS" 
- by 

Donald A. Nelson. Published by How- 
ard W. Sams & Co., Inc., Indianapolis, 
Indiana. 190 pages. Price $1.25. 

Actual field experience has been suc- 
cessfully incorporated into this book, 
which is called a design, construction, 
and trouble- shooting guide for the 
service technician in selecting and in- 
stalling television antennas. 

Containing over 120 drawings to il- 
lustrate the text, the five chapters 
cover the principles of receiving an- 
tennas, their construction, installation, 
and trouble -shooting. Problems of 
ghost signals and TVI from electrical 
units are fully covered, with hints on 
how to identify interference sources. 
Also included is a reference table of 
commercial antennas by manufac- 
turer, model, and description, and a 
discussion of the more representative 
types. 

Brief notes in the construction chap- 
ter are devoted to such things as tools, 
supplies, and construction materials 
needed by the installer; as well as in- 
formation on straight dipoles, folded 
dipoles, two- and -three -element para- 
sitics, etc. Tables for dimensions and 
spacings, together with the book's con - 
venient size, make it an extremely 
valuable reference work to have along 
on all such jobs. 30 

QUICK REPAIR OF TUBE 
SOCKETS I N REPAIRING mobile communica- 

tions receivers employing miniature 
tubes, the fault, in many cases, can be 
traced to a loose tube socket; due to 
vibration, the metal grips expand and 
cause poor contact. No doubt this trou- 
ble occurs occasionally in TV receivers. 

Rather than replace the socket, it is 
a very simple trick to repair it. A den- 
tist's pick is an excellent tool, being 
very slender but extremely rugged, al- 
though the enterprising could make 
one by grinding a piece of tough steel 
to shape. 

With the pick, it is possible to go be- 
hind the metal grip of the socket and 
bend it slightly toward the center. This 
operation is performed on all the metal 
grips of the offending socket. It is a 
simple correction but will be found 
effective D.R.R. 

"Since I reversed our electrical current, all 
we get is the backs of the performers!" 
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New 1949 TELEVISION 
Use this new giant hand- 

book of television servicing 
as your guide to quick fault 
finding and repair of any 
modern T -V set. Easy -to- 
understand description of 
circuits, pages of test pat- 
terns, r e s p on se curves, 
alignment facts, waveforms, 
voltage charts, service hints, 
hundreds of diagrams many 
in the form of giant double - 
spread blueprints. Here you 
have approved factory data 
on every popular T -V set. 
Large size : 81 /2x11,", 192 
pages -F 9 blueprints 11x15 ", 
manual style. Amazing Su- 
preme value for only $3. 

1948 T -V MANUAL 
In this mammoth vol- 

ume you have practical 
factory service data on all 
popular 1948 T -V sets of 
all makes. Let this man- 
ual show you how to make 
needed tests, guide you in 
carrying out adjustments, 
point to probable trouble 
spots, indicate location of 
all parts, trimmers, and 
controls. Includes hun- 
dreds of c hart s, wave- 
forms, photographs, and 
many large 11x16" blue- 
prints. Use coupon below 
to order; your special 
price only $3. 

1947 T -V ( F.M. 
Here is your manual of 

instructions for trouble- 
shooting, repairing, and 
alignment of all popular 
1947 F.M. and TELE- 
VISION sets. The F.M. 
data covers tuners, AM- 
FM combinations, and all 
other types of F.M. cir- 
cuits. Most complete in- 
formation on various meth- 
ods of F.M. alignment. A 
great deal of material on 
popular T -V sets including 
RCA 630 -TS. Data on 192 
large pages, 81/2x11 inch- 
es. Sturdy manual -style 
binding. Price only $2. 

Amazing SUPREME Values in 

New TELEVISION Manuals 
All three giant Television Manuals shown at the left 

are available to you for only $8, total cost, nothing else 
for you to pay, nothing else to buy, and we will even 
prepay the shipping charges. (Or you can buy these 
manuals separately at only $3, $3, and $2.) Take ad- 
vantage of this amazing Supreme offering to step into 
Television at a tremendous saving. For over 16 years, 
radio servicemen expected and received remarkable 
values in Supreme Publications service manuals. And 
now, the three- volume Television and F.M. series beats 
all previous bargains. Only a publisher who sold over 
one million of various radio manuals can offer such 
bargain prices based on stupendous volume -sales. 

FIND -FIX ALL TELEVISION FAULTS 
Use these timely television manuals as your guide to 

quick fault finding and repair of any television set. 
Eliminates guesswork -tells you just where to look 
and what to do. Cuts hour- wasting jobs to pleasant 
moments. Use test patterns for quick adjustment, or 
look up probable cause of trouble in the pages of hints 
after simply observing fault in video picture. No equip- 
ment needed with these tests. Or use your voltmeter 
and compare values with many voltage charts included. 
With an oscilloscope you can get waveforms similar 
to hundreds illustrated using test points suggested and 
in a flash locate what used -to -be a hard -to -find fault. 
These manuals will give you the know -how of a tele- 
vision expert and will repay for themselves with time 
saved on the first TV job. Order at our risk for a 10- 
day trial. Use coupon below. 

NEW 1949 DIAGRAM MANUAL 
Use this newest SUPREME radio manual to re- 

pair quickly all modern 1949 radio receivers. In 
this big single volume, you have clearly -printed, 
large schematic diagrams, needed alignment data, 
replacement parts lists, voltage values, and in- 
formation on stage gain, location of trimmers,and 
dial stringing for almost all recently released sets. 
A worthy companion to the 8 previous volumes 
used by over 128,000 shrewd radio servicemen. 
Like the previous volumes illustrated above, it 
sells at a give -away price and gives you a whole 
year of radio diagrams for a couple of dollars 
total cost -nothing else to buy the rest of the 
year, nothing else to pay. Giant size: 81/2x11 
inches. Includes index. Manual style binding. 
Available at your jobber, or send coupon, price 
only $2.50. 

Record Changers 
Post -War Manual 

Service expertly all ;modern 
(1945 -1948) record changers. 
Includes every popular make. 
Just follow simplified factory 
instructions to make needed 
adjustments and all repairs. 
Hundreds of photographs and 
exploded views. Large size : 

81/2 "x11 inches. 144 fact -filled 
pages. Available at your radio 
jobber, or sent post- $150 
paid, price only 1 

SENSATIONAL LOW PRICE 
Be money ahead with SUPREME Manuals. 

For the remarkable bargain price (only $2 for 
most volumes) you are assured of having in 
your shop and on the job, 
needed diagrams and other 
essential repair data on 4 
out of 5 sets you will ever 
service. These manuals pay 
for themselves with time 
saved on a couple of jobs, 
after that you use them 
FREE. Don't spend large 
sums for bulky, space -wast- 
ing manuals of other pub- 
lishers, don't buy additional 
drawings every few weeks, 
be wise, use SUPREME 
Manuals to get the most in 
diagrams for smallest cost. 

Radio Servicing Course -Book 
Here is your practical radio course of 22 
easy -to- follow lessons. Review fundamentals, 

learn new servicing tricks, 
all about signal tracing, 
oscilloscopes, recording, 
P.A., test equipment, and 
T -V. Just like a $100.00 
correspondence c our s e. 
Everything in radio serv- 
icing. With self- testing 
questions and index. 
Large size : 8%x11".$950 
Price postpaid, only L 50 New 1949 Edition 

Supreme Publications 
Sold by all Leading Radio Jobbers 

September, 1949 

Compiled by M. 
N. Beitman, radio 
engineer, teacher, 
author & service- 
man. 

AMAZING SUPREME BARGAIN IN 
DIAGRAMS AND SERVICE DATA 
Here is your low -priced, money- saving source of ra- 

dio diagrams and service data for all popular sets. 
Above is a photograph of these giant -size manuals - 
available to radio servicemen at only $2 for most vol- 
umes. Let these easy -to -use manuals guide you to 
quick fault finding and simplified repair of any radio. 
Eliminate guesswork, cut hour -wasting jobs to pleasant 
moments. These manuals cover every popular radio 
of all makes, from old timers to new 1949 sets. Clearly 
printed circuits, parts lists, alignment data, and help- 
ful service hints are the facts you need to be more 
expert in radio servicing. There are nine volumes in 
all as illustrated above. Each manual is 8%x11 inch- 
es, sturdy manual style binding, average manual has 
194 pages of diagrams and practical service data. Use 
coupon below to order on 10 -day no -risk trial or see 
these manuals at your jobber. 

NO RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 3727 W, 13th St., Chicago 23, ILL 
Ship the following manuals on 10 -day 

trial under your guarantee of satisfaction. 
New 1949 Television Manual... $3.00 
1948 Television Manual 3.00 
1947 F.M. and Television 2.00 
Post -War Record Changers 1.50 
Radio Servicing Course -Book. 2.50 

I am enclosing $...., send postpaid. 
Send C.O.D. I am enclosing $... deposit 

Name: 

Address: 
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Most- Often -Needed 
Radio Diagram Manuals 

New 1949 Manual, $2.50 

1948 PRICED 
1947 
1946 AT ONLY 
1942 
1941 
1940 
1939 
1926 -1938 -$2.50 

$2 
EACH 
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Surplus Prices Slashed! 
DYNA- 

MOTOR D -2 

110 V AC in ten 
minutes, diagram included, con- 

tain 
s 

inte- 
gral gear 

11.11 box having four trine s shafts 
turning simul- 
taneously t 

the following speeds: 
4000 RPM- Grinders, buffers, 

flexible shaft tools, etc. 
150 RPM -Wrapping fishing rods, slow speed 
tools. 
25 RPM -Dev. tray rocker for photo darkroom. 

$ 593 5 RPM- Turning barbecue spits. Adv. Di. i.ó 
Beams A Thousand Other Uses AroundN 

Dim, 
s 

Work Shop. 

DYNAMOTOR D -1 D ltennvetS 
IO 1 

diVVam 
included, has shaft with squirrel cage blower, 495 
also gear reducer With 2 shafts and pulleys 
at the other end. 1001 uses. Only 

RM -29 PORTABLE FIELD TELEPHONE 
An ideal portable field telephone. 

th Complete i a rugged 
Ringer 

steel case for 
years of wear. i ler circuit and 
TS-13 hte. Co. No leather Case so 
deteriorate. Compact 5"x6" x9"-also 
used as remote control on SCR-284. mile. 
Simple two wire operation- 15 roiles 
for 

and upwtalla Can used 
for tm, 

construction 
n i installation, ices oom 

system, 
work, etc. 

out- 
side t. inside work, tc. Light 
weight. 13 lbs. Excellent condition. 

PRICE ACH $9.95 2 for $18.95 
ANTENNA RELAY UNIT 

BC -442 010 RF Amp. Meter, change -over unit for 
use with Command Set Transmitter. Brand $1 ff ü L 
New. Each .V .7 

PLUGS and CONNECTORS 
YOUR CHOICE for only 49C 

each 
For the SCR -522 PLQ -167, PL -172 
For the BC-348 PLQ -103 
For the BC -733 .. .... .... PLQ -254 
For 269 -F Radio Compass Inverter, PL- 3108 -22 -45 
For the SCR -274 -N 

.PL -147, 148, 151, 152, 153, 154A, 156, 258 
For the BC -375 PL- 59- PL- 61 -PL -64 
For the ART -13 U -8G, U -10U, U -1617 
For the ARC -1 U -1517, U -16U 
MC -203A coupling Coax Fittings - 

PL-259A (83- 1SP)- ÚG- 21U- UG -22U 
PL -164 M -359 U -11 /U 
PL -63 SO -44 PL -62 
PL -56 SO -86 
AN- 3108- 28 -19P AN- 3108 -12S AN- 3100.123 -33 

BC -733 D 

A er yerec lateral landing 
guidance type certificate) TC -1045. Excellent 
condition 108 -110 MC. Tube complement: 1- 12ßQ7; 
2- 12SR7; 1 -12A6; 1- 12AH7GT; 2- 12SG7; 3 -717A 
-tubes alone worth more than this low price. @ /115 
SCHEMATIC FURNISHED Eaeh.D .7 

COMMAND SETS 
BC- 454 - Receiver 3 -6 M.C. Used. Good 

.7 
$5.fí5 

condition .D 

AN /CRW -2 V.H.F. RECEIVER 
6 tubes: 3 -6SL7, 1 -6SN7, 1 -6SG7, 1 -6J5. Dyna- 
motor, plug -in Coils and sensitive relays. This was 

of the Army's "Secret" V.H.F: remote control 
receivers. Operating at about 110 MC. A thousand 
and one uses. Like new In a metal case. $4.95 Each D .7 

COMPLETE BEAM ROTATOR ASSEMBLY 
LP -21A AND I -82A 

A large 5" indicator 1-82A, and an LP -21 loop (re- 
moved from aircraft). A complete perfect beam ro- 
tator system with indicator. Loop is low impedance - 
contains selsyn transmitter, $7 95 
Loop alone...._..$5.95 Indicator alone ,D $4.25 

TU 10B 
Tuning unit for BC -375 . a terrific parts value 
with a metal case. Brand New. See page 24 Nov. 
Radio Craft for conversion to 10 meter final $2 . .95 only L .7 

Without case $2.10 
FILAMENT TRANSFORMERS 

Fully shielded Pri. 100 V. Sec. (#1 winding 10.2 V 

Second Secondary 
T.: 

winding can be coonne connected in 
A. Cs to 

supply 25V. with a line Voltage of 115 Volts s$ff.A 
-60 Cys. New Each LL ..77 

6 VOLT MOTOR 
A real beauty, removed from aircraft. 
Type used for auto fan. 

BC -433G 
15 -tube superhet radio compass receiver 200 to 1750 
Ne; CW- tone -voice. Like new. Similar to R5/ 
Schematics furnished. Only $19.95 

TUBES 
1625....3 for $1.10 5BP1 Scope tubes @ $1.95 
6V6 @ .49 5ßP4 Scope tubes @ 2.50 
306 @ .49 35Z5 @ .59 

6" PM SPEAKER 
Beautiful new stock. Alnico magnet. $1. f1 

Each $1.95 
DM -53A DYNAMOTOR 

24V. in., 220V -80 M.A. out. USED $1.39 Good condition. a7 

Each $1.29 

MINIMUM ORDER $2.00. ALL PRICES. F.O.B. CHI- 
CAGO. 207/o Deposit requires on all C.O.D. orders. 

WRITE FOR FREE CATALOG 

NESCORP ELECTRONICS 
2635 W. Grand Ave., Dept. ß 

Chicago 12, Illinois 

98 

The 829 -B 
(Continued from page 49) 

conclusions during experimentation. 
At 300 volts, it is possible to easily 

load the r.f. section to 30 or 35 ma. 
This represents an input in the neigh- 
borhood of 10 watts, and all work has 
been done at this load figure. 

The first setup tried obtained the 
screen voltage from a series resist- 
ance without stabilization. Applica- 
tion of modulation resulted in a 
screen voltage drop due to the in- 
crease in current through R. This 
caused the final amplifier output to 
drop off sharply. After installing a 
VR -150 to hold the screen voltage at 
a steady value, the output remained 
fairly constant with modulation. A 
very definite modulation increase re- 
sulted with the insertion of the iron 
core choke CH, in the screen lead. 

No attempt has been made to run 
the audio side of the final at any rat- 
ing where the grid draws current. If 
the final is operated at higher volt- 
ages and increased input, it may be 
necessary to drive the audio grid into 
the grid current region. 

The inductance used at CH, has a 
d.c. resistance of 350 ohms. Quite like- 
ly this is considerably more resistance 
than is needed at this point, and vari- 
ations of this inductance should be 
made until the best operating value 
for a given set of conditions is deter- 

mined. At the stated input of 10 watts 
a grid drive of 5 ma. seemed to give 
the best results. It is not necessary 
to drop the drive to a low figure for 
successful modulation. Various sizes 
were tried for the grid leak R5, and 
15,000 to 20,000 ohms is apparently 
about the proper value. 

The cathodes of the speech section 
are not bypassed, because the gain is 
sufficient with the present setup. By- 
passing was tried at one point, but the 
resulting bass boost added nothing to 
the intelligibility. The gain control 
in the microphone circuit consists of a 
1000 -ohm variable resistor (poten- 
tiometer) in series with the micro- 
phone battery. If desired, a volume 
control may be inserted in the grid 
circuit of the second section of the 
6SN7 in the conventional manner. 

Thoroughly exploring the possibili- 
ties of this circuit should prove inter- 
esting to the experimentally inclined 
amateur. As mentioned before, what 
has been done here is only a scratch 
on the surface, and it is hoped that 
the future will see some interesting 
and practical applications of the idea, 
particularly for compact, lightweight, 
or mobile use. 

While all the tests mentioned were 
conducted using an 829 -B, the 832 -A 
would appear to offer the same possi- 
bilities for a lower powered rig suit- 
able for mobile work. The only 
changes necessary would be the ap- 
plication of proper voltages. 

BRILLIANCY DECREASE IN 7" TV RECEIVERS 
By MATTHEW MANDL 

Temple University 

TELEVISION receivers with 7 -inch 
1. tubes commonly employ an r.f. power 

supply to furnish the necessary high 
voltage for the second anode of the pic- 
ture tube. Fig. 1 illustrates a typical 
oscillator of this type, using the in- 
ductively coupled feedback principle, 
where a part of the tank circuit 
potential is fed back to the grid to 
sustain oscillation. Two secondary 
transformer windings are coupled to 
the tank circuit, one a step -down for 
filament voltage on the 1B3/8016 
rectifier tube, and the other winding 
a step -up for the high voltage. 

The oscillator circuit functions most 
efficiently at the resonant frequency for 
which it was designed. When it is oper- 
ating off resonance the r.f. potential 
across the plate tank circuit decreases. 
This means, of course, a resultant 
decrease in the rectified high volt- 
age to the picture tube. Picture bril- 
liancy, in consequence, will be down. 
This condition is further aggravated 
because of the correspondingly lower 
filament potential on the 1B3 tube. 

Manufacturers make provisions to 
permit the oscillator to be tuned in 
order to bring it back to proper operat- 
ing frequency. A small trimmer -type 
condenser in the high voltage compart- 
ment is tuned with a neutralizing stick 
until picture brilliancy returns to nor- 
mal. A small hole is provided in the top 
of the high voltage power supply hous- 
ing for ease of adjustment. The bright- 
ness control should be set at minimum 

when mating the tuning adjustment. 
Do not use a metallic screwdriver. 

Occasionally a 10 -inch tube receiver 
utilizes the same r.f. oscillator princi- 
ple for obtaining high voltage (Belmont 
Model 22AX22 with electrostatically 
deflected picture tube). Brilliancy de- 
crease again may be due to an off -res- 
onance condition of the oscillator. Re- 
ceivers using the inductive kick -back 
type of power supply cannot be tuned 
in this manner, and a decrease of pic- 
ture brilliancy usually means faulty 
circuit components or tubes. -El- 

Fig. 1. Conventional high -voltage 
television power supply for receiv- 
ers using 7 -inch picture tubes. A 
feedback type oscillator is employed. 

OSC 
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Curiosity Draws Crowd 
(Continued from page 41) 

may view the screens without dislo- 
cating their necks or otherwise suf- 
fering discomfort. Over these come 
the games as indicated by the black- 
board atop one of the cabinets, which 
announces, for example, "Today's 
Game - Brooklyn vs. Giants -2 :30 
p.m." - 

You've heard before how stopping 
pedestrians would help your business. 
Well, here is proof. "Since the be- 
ginning of the baseball season on 
April 18th, when the window was set 
up, sales have gone up, roughly one - 
third," says Mr. Leopold. 

And here's one for Ripley: The en- 
tire cost of the project was only $4.00. 
That's right, only $4.00; and besides 
the one -third increase in sales, the 
plan cleared the store of non -buying 
"telefans," filled it with purchase 
minded customers, and made the At- 
las store the talk of the town, giving 
it more publicity than can be imag- 
ined -much less described. Ad -wise, 
the whole idea is perfect. 

From early in the morning 'til late 
at night, everyone passing stops, with- 
out fail, to peer through a hole at his 
own particular level. It is much like 
the temptation to touch paint pro- 
claimed "wet" by a sign: a passerby 
cannot help but steal a glimpse. Ob- 
served from across the street, the dis- 
play taught an important lesson in 
psychology. Not one person out of 
approximately twenty -five observed 
at one period was able to walk by it. 

Even the mere presence of the 
crowd gets the best of their curiosity. 

In all their dealings, Mr. Silber- 
stein and Mr. Leopold show remark- 
able sales -sense. In one instance, Mr. 
Leopold was asked, "Why waste your 
time on those kids ?" while he was 
talking to and explaining the mer- 
chandise to some teen -age boys. 

"They're just as important as any 
adult customer," he replied. And the 
proof came when one of the boys came 
back a second time for more informa- 
tion, and then a third time, bringing 
his parents. The result was a $670 
sale of a TV set. Now is it "wasting 
time on those kids" ? Another inter- 
esting item to note is that, according 
to an NBC survey, teen -agers between 
13 and 19 have a potential buying 
power of more than eight billion dol- 
lars. 

As you know, television is the fast- 
est growing industry in the nation. 
A year ago there were 200,000 sets 
with an approximate audience of 1,- 
000,000 people. Now, there are 1,900,- 
000 sets and an audience of about 
7,000,000 people. In that same period 
of time, the number of TV stations 
jumped from 16 to 75. At present, 
there are 42 construction permits for 
stations and 342 applications pending 
before the FCd, and by the end of 
1953, a television set output of 5,000,- 
000 per year is expected. It's a wide 
open field, so sell, brother, sell! 30 

September. 1949 

YOU PAYS YOUR MONEY.,. 

Aau TAXES YOUR CHOICE! 

FLUOROSCOPIC 
EXAMINATION 

DROP 
TEST 
DEPT. 

:...'.i.,,,,. ..r,..r, 
--f li d üii"i _ J , 

-ia( 

-4> 

GRAHPM H"NTR 

TEL- ONMINE 

Exaggerated? Not by a jugful! So many 
claims are being made for the average 
capacitor these days, you'd almost need a 
test department like this to prove whether 
or not the manufacturers are telling the 
truth. 

For everyday testing of essential capacitor 
characteristics in your own service shop, 
we recommend the Sprague Tel - Ohmike 
Analyzer. Measures capacitances from 
.00001 to 2000 mfd., electrolytic power 
factor to 50 %, and electrolytic leakage 
under rated voltage from built -in power 
supply. Checks insulation resistance of 
ceramic, paper and mica capacitors. Meas- 
ures resistors from 2.5 ohms to 25 meg- 
ohms. Also is a 0 -15 -150 -750 volt and 
0- 1.5 -15 -75 ma. volt -milliammeter. 

Write for catalog M -414 today. 

Sprague Tel -Ohmike analyzer for fast, easy 
testing of all essential capacitor and resistor 
characteristics. 

Sprague Capacitors for dependable service 
in any application. 

SPRAGUE 
SPRAGUE PRODUCTS CO., North Adams, Mass. 

Distributors' Division of the Sprague Electric Co. 
Large reprints of this Cartoon, suitable for framing, available. Send l0c to cover mailing and handling cost. 
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The big 
book that 
shows 

you 
how! 

SERVICING 

PROFITS! 

Price only 

$4 
PRACTICAL 

TELEVISION SERVICING 
By J. R. Johnson and J. H. Newift 
37$ pages, 6 z 9, over 230 illustrations 

Get where the big servicing money is -in television! 
Now is the time to prepare for this fast -growing business -and here is the book that makes the training far easier 
and faster than you may have thought possible! PRAC- 
TICAL TELEVISION SERVICING is a complete, down - 
to -earth guide that tells you step by step just what to do, 
what mistakes to avoid, what tools, parts, and equip- 
ment to use-in short, how to handle every phase of tele- 
vision receiver servicing promptly and efficiently. 

COMPONENTS- CONSTRUCTION 
OPERATION -TROUBLESHOOTING 

SERVICING 
PRACTICAL TELEVISION SERVICING isn't a book 

of mere theory and mathematics. It is a practical, how - 
to-do-it handbook by two well-known engineer- authors 
who actually owned and operated a TV service shop. Be- 
sides outlining how television differs from radio, they ex- 

plain TV troubleshooting 
and service procedure from 
installations to synchroniz- 
ing units; from erecting and 
orientation of antennas to 
remedying image distortion. 
Case histories of actual TV 
service jobs plus descrip- 
tions of common TV trou- 
bles and their cures make 
the book doubly helpful and 
easy to understand. 

MAKES TV SERVICE 
EASY TO LEARN 

Here are the subjects 
covered: 

1. Television is Here 
2. Fundamentals of 

the Television Sys- 
tem 

3. Radio - frequency, 
Intermediate - fre- 
quency and Detec 
for Sections 

4. Video Amplifiers 
5. Cathode Ray Tubes 
6. Synchronizing and 

Sweep Circuits 
7. Power Supplies 
8. Antennas and Wave 

Propagation 
9. Television Receiver 

Installation 
10. Test Equipment and 

Alignment 
11. Wiring and Repair 

Techniques 
12. Common Troubles in 

Television Receivers 
13. Troubleshooting 
14. Servicing Hints and 

Case Histories 
15. Color Television 
A. Intermediate Fre- 

quencies of Stand- 
ard Receivers 

B. Receiver Layout 
Diagrams 

C. Glossary 

MONEY SAVING TIPS 
ON.,. 

-testing for intermittent 
peaking coils or transform- 
ers- improving picture line- 
arity- guying masts -get- 
ting a signal over a moun- 
tain- checking video re- 
sponse with a square wave 
-using mica capacitors to 
replace other types- choos- 
ing components -w i r i n g 
techniques . and scores 
of other practical problems. 

. an excellent text for 
both student and practicing 
television servicemen." 
JOURNAL OF TIHE 
FRANKLIN INSTITUTE. 

. the section on TV 
receiver installation alone 
is well worth the price of 
the book." RADIO ELEC- 
TRONICS. 

5 -DAY 
MONEY -BACK 
GUARANTEE 

Dept. RN -99, MURRAY HILL BOOKS, Inc., 
232 Madison Ave., New York 16, N. Y. 

Enclosed find $4 ($4.50 outside U.S.A.) for a espy 
of PRACTICAL TELEVISION SERVICING or send 
C.O.D. for this amount plus a new cents postage. 
(No foreign C.O.D.'s). In either event, if the book is 
unsatisfactory, it is understood I may return it in 5 
days and you will refund my $4. 

Name 

Address 

City & Zone State 
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Readers are asked to write directly to the manufacturer for the literature. 
By mentioning RADIO & TELEVISION NEWS, the issue and page, and 
enclosing the proper amount, when indicated. delay will be prevented. 

CONRAC CUSTOMER BOOKLET 
Conrac, Inc., Glendora, California, is 

making available to its dealers and dis- 
tributors a folder called "Television 
by Conrac," which describes the fea- 
tures of the custom installed or cabi- 
net enclosed receivers of the company, 
for the benefit of dealers' customers. 

Other features described in this 
folder, which has room for carrying 
the dealer's name and address, include 
the "conradial" selector. Photographs 
show the simplicity of the receiver cir- 
cuits, and the appearance of the com- 
ponents when mounted in cabinets, or 
in the wall. 

SIMPLI -FLEX CATALOGUE 
The Radiart Corporation, Cleveland 

2, Ohio, recently purchased by Cornell - 
Dubilier Electric Corporation, has 
made available a new 8 -page cata- 
logue in color describing the Simpli- 
Flex TV and FM antennas, as well as 
a line of accessories. 

Types covered in the booklet include 
the "81" series, folded dipole bi- direc- 
tional antennas and TV and FM reflec- 
tor kits; "82" series, folded dipoles 
with reflectors for TV and the "add -' 
on" 'kits; "83" series, FM turnstile 
folded dipole; "84" series of double 
stacked folded dipole and reflector ar- 
rays for long distance reception in 
fringe areas; and "85" series Hi -Lo an- 
tennas. 

ANTENNA PERFORMANCE DATA 
Among the useful bits of informa- 

tion on the performance of antennas 
contained in the Taco No. 30 cata- 
logue by Technical Appliance Corpora- 
tion, Sherburne, N. Y., are included 
performance curves and field patterns 
on the various antenna types. 

All of the technical data used is 
based on actual field tests, and any 
service technician may pick the an- 
tenna best suited for a particular in- 
stallation without the trial- and -error 
process. Performance curves indicate 
coverage, and field patterns indicate 
directivity for each type. The cata- 
logue is available through Taco job- 
bers and representatives. 

RECTIFIER BROCHURE 
Available without charge on request 

to the International Rectifier Corpora- 
tion, 6809 S. Victoria Ave., Los Angeles 
43, Calif., is a six -page brochure, C- 
349 -848, on the company's line of 
selenium rectifiers for converting a.c. 
to d.c. 

Besides diagrams, design data, 
prices, and operating characteristics of 
the standard line of full wave, single 
phase, bridge rectifiers, the brochure 
also describes the company's line of 

rectifier cells with operating ranges 
from 2 volts and 150 ma. to 5000 volts 
and 10,000 amperes. 

INSULATED WIRE CATALOGUE 
A 34 -page catalogue, No. 509, just 

issued by the National Electric Prod- 
ucts Corporation, Chamber of Com- 
merce Building, Pittsburgh 19, Pa., de- 
scribes and illustrates the "NEasbes- 
tus" line of cables, cord, and wire for 
projectors, arc lamps, lighting fix- 
tures, radio apparatus, and switch- 
board and control equipment. 

Complete specification charts are 
given for these and the many other 
applications of insulated wires - and 
cables used for electrical installations 
where extreme heat, corrosive fumes 
and fire hazards are present. 

INSERT ARRANGEMENTS CHART 
Cannon Electric Development Com- 

pany, 3209 Humboldt Street, Los An- 
geles 31, California, has put out a 1949 
edition of its insert arrangements 
chart on the type "K" series of electrie 
connectors, those used in aircraft, 
radio, instruments, radar, television, 
etc. 

Included in the new desk -size chart 
are 211 layouts, with wire, contact, 
and clearance data. Major shells, 
types, and styles are illustrated with 
one exploded view, in this half -scale 
"K" chart, which measures 19 by 24 
inches. 

RADIO TIMER CATALOGUE 
Four types of timers and how these 

devices can boost sales and profits for 
dealers and manufacturers are the 
subjects of the new bulletin issued by 
Telechron, Inc., Ashland, Mass. 

Descriptions, with diagrams, photo- 
graphs of the timers alone, and photo- 
graphs of the timers incorporated in 
various radio sets make the pamphlet 
a valuable one to have. It is written 
in a way that will give the dealer 
valuable tips on sales talks to interest 
his customers. 

TRANSFORMER CATALOGUE 
To provide a complete listing and 

catalogue for all of their customers 
and for anyone using their products, 
Thordarson Manufacturing Company, 
500 W. Huron St., Chicago 10, Ill., one 
of the leading transformer manufac- 
turing firms; has issued a new booklet. 

This publication is free of charge 
and when requested should be speci- 
fied as Transformer Catalogue No. 
400H, 1949. 

CONDENSER CATALOGUE 
In the form of a six -page folder, a 

supplement covering the most popu- 

HADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO HAM SHACK Inc. 
189 GREENWICH STREET . NEW YORK, N. Y. 

PERMALLOY SHIELDS 
for CATHODE RAY TUBES 

3' Shield 5I.47 
5' Shield 1.97 * SPECIALS OF THE MONTH 

TUBES!! BRAND NEW! STANDARD BRANDS! 
1B21 $ 2.87 
1B22 4.57 
1B23 4.89 
1B24 4.57 
1B26 4. 7 
1B27 4.89 
1B29 3.49 

1B38 37.50 
1D21 5.75 
1N21 .95 
1N21B.., 1.95 
1N23 1.75 
1N23B 2.25 
1N34 .85 
1P24 2.95 
1S21 3.95 
2AP1..,, 3.89 
2C21 .27 
2C22 .19 
2026 .27 
2C34 .27 

22C 9.97 
2C44 .67 
2046 6.87 
2051 8.25 
2D21 1.17 
2E22 1.29 
2E24 4.87 
2E26 3.49 
2J21A 8.95 
2222 8.96 
2226 7.95 2J7 5 
2230 32.50 

2J32 97.50 
2233 39.50 
2J34 39.50 
2J37 17.50 
2238 12 
2J39 34.50 

2J46 39 50 
2348 39.50 
2J49 24.95 
2350 42.50 
2J53 42.50 
2254B 97.50 
2261 39.50 
2262 3950 
2K25 23.95 
2K28 32.50 
3API 4.85 
3822 2.69 
3B23 4.85 
3B24 
3B25 4.87 

3B27 3.85 

3C21 5.95 
3022 39.50 

3024 2.36 
3C30 
3C31 1.75 3CP1.... 2.67 
3D21A... .98 3DP1.... 1.97 

3EP1 . .S 2.87 
3E29 8.97 
3FP7. 1.10 
3GP1 4.97 
4- 65A 14.49 
4- 125A 27.45 
4- 250A 37.45 
4AP10 5.95 
4B24 3.95 
4035 29.50 
4E2 125 

97.50 
5AP1 3.95 
5AP4 4.95 
5BP1 1.89 
5BP4. 2.85 
5CP1 1.85 
5CP1A 9.95 
5CP7. 7.95 
5C30 7.95 
5D21... 34.95 
5FP7 1.35 
5GP1 4.95 
5JP1 11.75 
5JP2 11.75 
5J29 17.50 
5230 49.50 
5LP1... 13.95 
5NP1 4.75 
6021 24.75 
6F4 5.59 
674 5.95 
7ßP7 4.65 
9GP7. 12.50 
9JP1 3.75 
9LP7 2.25 
10BP4 24.95 
10Y .49 
12DP7 13.50 
12GP7 13.95 
12HP7 13.95 
15E 1.95 
15R .79 
23D4 .29 
24G .47 
30 Spec .35 
45 Spec .29 
75TL. 2.95 
100R 1.85 
100TH 11.50 
100TS 2.35 

57.50 204A 
205B 
!211 .49 
215A .65 
217C 9.95 
218 47.50 
221A 1.95 
225 8.70 
227A 2.95 
231D 1.25 
249B 2.49 
249C 1.69 
25010 7.45 
250TH 18.95 
250TL 18.95 
274B 1.19 
282B 9.75 
294A 4.57 
304TH 3.45 
304TL .99 

305A 312.95 
307A 3.95 
316A .39 
327A 2.75 
338A 3.95 
350A 1.25 
350B 1.89 
353A 2.95 
353B 7.95 
362A 1.95 
368AS 3.95 
371B .85 
388A 2.95 
393A 3.85 
394A 3.85 
417A 14.50 
434A 3.50 
446A 1.25 
450TH. . 17.95 
450TL 52.50 
527 7.95 
559 .85 
575A 12.95 
700A/B/C/D 

34.50 
701A 3.60 
702A 3.25 
703A 3.95 
705A 1.10 
706CY. . 18.75 
707B 8.75 
708A 3.95 
713A .95 
714A 12.95 
714AY . . 3.95 

717A A 34.65 
721A 
723A/B. 24.95 
724A/B. 3.95 
725A 9.50 
726A 6.95 
730A 10.95 
750TL 45.00 
800 1.95 
801A .49 
802 4.25 
803 4.95 
804 6.95 
805 3.85 
807 1.10 
808 1.39 
809 2.45 
81 69 

1.69 
812 2.65 
812H 6.75 

814 2.75 
815 1.39 
816 1.05 

829B 7.45 
830B 3.49 
832A 4.25 
833A 32.50 
834 5.75 
836A 1.95 
837 

3.45 
841 .49 

OIL CONDENSERS 
NATIONALLY ADVERTISED BRANDS 

All Ratings D. C. 
2x.lmfd. 600v $0.37 lmfd. 2000v $0.97 

.25mfd. 600v .37 2mfd. 2000v 1.27 
.5mfd. 600v .37 4mfd. 2000v 3.77 
lmfd. 600v .37 8mfd. 2000v 3.47 
2mfd. 600v .37 15mfd. 2000v 4.97 
9mfd. 600v .57 4mfd. 2500v 3.97 
8mfd. 600v 1.07 2mfd. 2500v 2.37 

l0mfd. 600v 1.17 1mfd. 2500v 1.27 
3x.lmfd. 1000v 47 .25mfd. 2500v 1.47 

.25mfd. 1000v .47 .5mfd. 2500v 1.77 
lmfd. 1000v .57 .05mfd. 3000v 1.97 
2mfd. 1000v .87 .25mfd. 3000v 2.67 
9mfd. 1000v .87 lmfd. 3000v 2.87 
8mfd. 1000v 1.97 12mfd. 3000v 6.97 

10mfd. 1000v 2.07 2mfd. 4000v 4.87 
15mfd. 1000v 2.27 1mfd. 5000v 4.97 20mfd. 
29mfd. 

1000v 2.97 
lmfd. 7000v 2.97 

.lmfd. 
170v 
17510v 

5.87 
.87 3mfd. 4000v 5.37 

lmfd. 2000v .97 2mfd. 3000v 3.47 
.25mfd. 2000v 1.07 2x.lmfd. 7000v 3.27 
.5mfd. 2000v 1.17 .02mfd. 12300v 9.97 

HIGH CAPACITY CONDENSERS 
All Ratings D. C. 

2x3500mfd. 
2500mfd. 
3000mfd. 

2x1250mfd. 
1000mid. 

25v 53.47 200mfd. 
3v .37 100mfd. 

25v 2.47 4x1Omfd. 
10V 1.27 4000mfd. 
15v .97 4000mid. 

35v 5 .57 
50v .47 

400v .87 
18v 1.97 
30v 3.27 

843 $ .39 
845W 4.25 
851 15.95 
860 1.89 
861 10.95 
864 .49 

866A 1.05 
866J11 1.10 
ß69B 39.50 
872A 1.49 
874 .57 
876 .98 
878 1.98 
884 1.39 
885 .97 
902P1 3.85 
905 3.98 
908 4.95 

930 .85 
931A 2 
953B 29.50 
954 .15 
955 .17 
956 .32 
957 .24 
958A .35 
959 .37 
991 .27 
1603 2.95 
1611 .97 
1613 .59 
1614 1.45 
1616 .98 
1619 .19 
1624 

5 37 
1626 .37 
1629 .27 
1630 1.98 
1631 1.45 
1632 .98 
1633 .98 
1636 4.75 
1638 .79 
1641 .69 
1642 .27 
1665 1.10 
1851 .97 
1960 2.95 
2050 .65 
2051 .43 
7193 .19 
8005 4.75 
8011 .69 
8012 1.47 
8013A. 1.45 
8014A. 22.50 
8016 
8020 1.95 
8025 3.75 
9001 .37 
9002 .34 
9003 .37 
9004 .37 
9005 1.95 
9006 .24 
C5B 7.95 
C6A 8.45 
C6J 4.95 

C100D...$ 1.95 
CK507AX 1.95 
CK1005.. .19 
CK1006.. 1.95 
CK1090.. 2.95 
EF50.... .47 
F123A. . . 12.95 
F125A . . . 14.95 
F127A . . . 27.50 
F128A... 69.50 
F606 22.50 
F660 125.00 
F862A 450.00 
FG17 2.89 
FG27A. . 9.75 
FG81A 4.50 
FG95 12.95 
FG105 10.95 
FG172 12.95 
FT210 13.95 
GL146. 9.95 
GL451. 1.95 
GL562. 85.00 
GL697. . . 69.50 
HY115 .85 
HY615 .29 
HYE1148 .39 
KC4 87.50 
KU610 9.75 
ML100 49.50 
ML101 139.50 
ML501 69.50 
ML502 149.50 
REL21 4.95 
REL36 .79 
RK21 .79 
RK23 4.85 
RK25 3.65 
RK33 .27 
RK34 .27 
RK59 1.95 
RK63 18.95 
RK65 24.95 
RK72 .97 
RK73 .97 
RX21 3.45 

883620 
895 

TZ40 2.27 
V70D 6.95 
V R65A. 1.95 
VR75 .97 
VR78 .65 
VR90 .67 
VR105 .67 
VR150 .55 
VTI27. 2.25 
VUI11 .89 
WL468. 7.95 
WL530. . 49.50 
WL531. 7.95 
WL532. 3.50 
WL538 .69 
WL578. 1.95 
WL616. 87.50 
WL619 29.15 
WX3245 49.50 
0A2 1.57 
OA4G .95 
OB2 1.75 
OZ4 .57 

NOW AVAILABLE 
1000 KC Crystal $2.97 
Socket .07 

NO SECONDS! COMPARE! TUBES!! 
01A .39 
1A3 .47 
1A4 .97 
1A4P .97 
IA5GT .49 
1A6 .79 
1A7GT. .. .67 
1AB5 .49 
1B4 1.05 
1B5/25S .69 
1C5GT.. . .67 
106 .49 
1C7G .89 
1D5GP.. : .97 
1D7G .89 
1D8GT... .95 
1F4 .75 
1F5G .75 
1G4GT. . . .69 
1G6GT. . .69 
1H4G .69 
1 H5GT.. . .57 
IH6GT.. . .87 
1J6GT. . . .89 
1L4 .55 
1LA4 .79 
11.A6 .89 
1LB4 .89 
1LC5 .79 
1LC6 .57 
1LD5 .79 
1LE3 .89 
1LG5 .89 
1LH4 .65 
ILN5 .67 
1N5GT.. . .59 
IP5GT... .67 
1Q5GT... .67 
1R4 .49 
1R5 .69 14 59 
185 .59 
1T4 .57 
1T5GT .67 
IU4 .59 
1V .57 
2A3 
2A4G 1.25 
2A5 .69 
2A .69 
2A7 .69 
2V3G .89 
2X2 .29 
2X2A .69 

3AA5 .89 
3B7 .35 
3D6 

Q4 .59 
3Q5GT .67 
3S4 .67 
5R4GY 1.10 
5T4 

57 
5V4G .79 
5W4 .79 
5X4G .57 
5Y3GT... .39 
5Y4G .49 
5Z3 .49 
5Z4 .79 

TRANSFORMERS-115 V. 60 Cy. 
HI- VOLTAGE INSULATION 

6350v @ .025 arms 
. 

$12.95 
2500v @ 4 ma; 6.3v @ 1A; 235v @ 2A 4.97 
2500v @ 15 ma... 4.29 2100v @ 10 ma 3.97 
1700v @ 4 ma; 6.3v @ lA; 23,5v @ 2A 4.98 
1600v @ 4 ma; 700v CT @ 150 ma; 6.3v @ 9A 8.97 
525-0-525v @ 60 ma; 925v @ 10 ma; 2x5v @ 3A; 

6.3v @ 3.6A; 6.3v @ 2A; 6.3v @ IA 6.97 
500-0-500v @ 175ma 4.95 
500-0-500v @ 25 ma; 262-0-262v @ 55 ma; 6.3v 

@ lA; 2x5v @ 2A 4.45 
425-0-425v @ 7.5 ma; 5v @ 3A; 6.3v @ 1.5A 1.98 
400-315-0-100-315v @ 200 ma; 2.5v @ 2A; 5v @ 

3A; 2x6.3v @ 9A 5.95 
385-0-385-550v @ 200 ma; 2.5v @ 2A; 5v @ 3A; 

3x6.3v @ 6A-pri 110/220 6.27 
385-0-385v @ 70 ma; 2.5v @ 10A; 5v @ 6A; 5v 

3A 4.95 
375@-0-375v @ 240 ma; 255-0-255v @ 12 ma 4.98 
340-0-340v @ 300 ma; 1540v @ 5 ma 4.95 
300-0-300v @ 65 ma; 2x5v @ 2A; 6.3v @ 235A; 

6.3v@lA 3.47 
150-0-150v @ 80 ma; 150v @ 40 ma; 6.3v @ 

3.5A; 6.3v @ IA 1.97 
120-0-120v @ 50 ma .97 
80-0-80v @ 225 ira; 5v @ 2A; 5v @ 4A - 3.49 
36v @ 15A 9.95 2.5v @ 10A. 4.47 
18v @ 15A.. 8.95 13.5v CT @ 3.25A 2.47 
12.6v CT @ IOA; 11v CT @ 6.5A 6.95 
12v CT @ 10A; 2x9v CT @ 10A 7.49 
3x10.3v CT @ 7A 6.95 
8v CT @ IA .97 
6.3v @ 2135A; 6.3v @ 2A; 2 @ 2A 4.45 
6.3v @ 12A; 6.3v @ 2A; 115v @ .1 amps. 3.45 
6.3v @ 10A; 6.3v @ 6A 2.47 
6.3v CT @ 3.5A: 2x2.5v @ 3A... 2.97 
6.5v @ 8A; 6.5v @ 5A; 5v @ 3A; 2.5v @ 1.75A. 4.45 
6.3v @ IA; 2.5v @ 2A. 2.25 6.3v @ IA .77 
5v @ 20A; 10 KV ins.9.97 5v @ 20A dual pri 3.49 
5v @ 3A; 2.5v @ 2A.2.97 2.5v @ 20A dual pri 3.47 
2.5v D l0A oil filled 2.95 

6A6 $ .89 
6A7 .69 
6A8 .79 
6AB7 .79 
6AC7 .77 
6AF6G... .79 
6AG5 .79 
6AG7 1.10 
6AH6 1.29 
6AJ5 .79 
6AK5 .85 
6AK6 .69 

6AQ5 .69 
6AQ6 .59 
6AT6 .47 
6AU6 .79 
6AV6 .57 
6B4G .89 
6B6G .79 
6B7 .89 

6B 6 .55 
6BE6 .57 
6BF6 .57 
6BG6G. . 1.59 
6BH6 .57 
6BJ6 .59 
6C4 .25 
005 .47 
606 .57 
6C8G .69 
6D6 .47 
6D8G .87 
6E5 .69 
6F5 .47 
6F6 .65 
6F7 .85 
6F8G .79 
6G6G .69 
6116 .47 
625 .49 
626 .89 
6J7 .67 
6K6GT.. . .49 
6K7 .49 
6K8 .69 
6L5 .79 
6L6 1.17 
6L6GA... .97 
6L7 .79 
6N7 7 
6Q7 .69 
6R7 .89 
657 .89 
6SA7 .47 
6SC7 .59 
6SD7GT. .97 
6SF5 .49 
6SF7 .65 
6SG7 .65 
6SH7 .37 
6827 .57 
6SK7GT. .55 
6SL7GT. . .65 
6SN6GT.. .97 
6SN7GT.. .65 
6SQ7 .50 
6SR7GT.. .57 
6SS7 .59 
6T7G .89 

6U7G 
6V6 

6X4GT 
6X5GT.. . 

6Y6G 
6Z7G 
6ZY5G.. . 

7AA6/XXL 
7A7 
7AG7 
7B4 
7B6 
7B7 
7C4 

7C7 
7E5 
7E6 
7E7 
7F7 
7H7 
7L7 
7N7 
7Q7 
7R7 
7W7 
7X7 
7Y4 
7Z4 
12A 
12A6 
12A7 
12A8GT 
12AH7GT 
12AT6. . . 

12AU6. . . 
12AU7. . 
12BA6 
128E6 
1208 
12F5GT 
12116 
1225 
12K7 
12K8 
12Q7 
12SA7 
12807 
129E7 
12SG7 
12ßH7 
12827 
12SK7. 

12SN7. . 
12SQ7 
12SR7 
12Z3 
14A4 
14A7 
14B6 
14F7 
14F8 
12H7 
14N7 
12Q7 
14117 
15 

$ .55 
.97 
.65 
.59 
.49 
.67 

1.15 
.69 
.59 
.67 
.57 
.72 
57 

.59 

.62 

.37 

.57 

.67 

.59 
.79 
.69 

.69 

.59 

.69 

.89 

.89 

.67 

.57 
19 

.98 

.57 

.85 

.57 

.67 

.85 
57 

.57 

.49 

.67 

.35 

.37 

.57 

.79 

.57 

.57 

.57 

.57 

.57 

.35 

.57 

.57 

.67 

.67 

.57 

.57 

.79 

.87 

.69 

.67 

.69 

.65 

.89 

.57 

.67 

.89 

19 $ .98 
24A .67 
25L8 .57 
25Z5 .59 
25Z6 .55 
26 .57 
27 .47 
28D7 .37 
30 .57 
31 .89 
32 .97 

32L7GT .97 
33 .69 
34 .69 
35/51 .57 
35A5 .67 
35B5 .65 
3505 .65 
35L6 .57 
35W4 .42 
35Y4 .57 
3523 .57 
35Z4 .44 
35Z5 .42 
37 .47 
38 .37 
39/44 .27 
41 .52 
42 .57 
43 .57 
45 .57 
45Z3 .57 
4525 .49 
46 .69 
47 .69 
50A5 .75 
50B5 .59 
50L6 .57 
50Y6 .57 
.53 .87 
56 57........ .49 
58 .49 
59 .89 
70L7 1.17 
71A .67 
75 .57 
76 .47 
77 .47 
78 .47 
80 .39 
81 1.37 
82 .87 
83 .79 
83V .79 
84/6Z4 .67 
85 .59 
89Y ,57 
117L7/M7 1.17 
117N7 1.37 
117P7 1.27 
117Z3 .57 
117Z6 .79 

SELENIUM RECTIFIERS 
Full Wave Bridge Type 

1NPUT OUTPUT 
up to 18v AC up to 12v DC 3á Amp. $1.47 
up to 18v AC up to 12v DC 1 Amp. 1.97 
up to 18v AC up to 12v DC 5 Amp. 5.27 
up to 18v AC up to 12v DC 10 Amp. 8.97 
up to 18v AC up to 12v DC 15 Amp. 11.57 
up to 18v AC up to 12v DC 30 Amp. 22.57 
up to 36v AC up to 28v DC 1 Amp. 3.47 
up to 36v AC up to 28v DC 5 Amp. 8.57 
up to 36v AC up to 28v DC 10 Amp. 14.57 
up to 36v AC up to 28v DC 15 Amp. 22.27 
up to 115v AC up to 100v DC .25 Amp. 2.57 
up to 115v AC up to 100v DC .6 Amp. 5.27 
up to 115v AC up to 100v DC 5 Amp. 22.57 
up to 115v AC up to 100v DC 3 Amp. 17.97 

FILTER CHOKES 
HI- VOLTAGE INSULATION 

10 hy Q 400 ma. $5.97 
25 hy Q 160 ma.. 3.47 
12 hy (a} 150 ma.. 3.47 
25 by (a} 65 ma... 1.37 
.05 by Q 15 amps 7.97 
.Ihy(ai5amps...6.97 
4 by (a} 600 ma... 5.97 
400 hy (a} 10 ma.. 3.47 
500 by Q 3 ma... 3.47 
325 by (a} 3 ma... 3.47 

1 hy (a) 800 ma.. $14.97 
10 hy 4® 250 ma. 2.47 
10 by (a} 200 ma. 1.98 
10/20 ® 85 ma.. 1.57 
15 hy Q 125 ma. 1.47 
15 by ® 100 ma. 1.37 
3 by Q 50 ma... .27 
30 by Dual 20 

ma 1.47 
3/30 by (4 250 ma. 3.47 

PHONE DIGBY 9 -0347 

September, 1949 

PRICES SUBJECT TO 
CHANGE WITHOUT NOTICE 
All Merchandise Guaranteed 

F.O.B. New York City. Minimum 
Order $5.00 

20% Deposit Required 
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FL -8 FILTER 1200 CPS S1.75 I 

LAST CHANCE . . . Transmitter and Receiver 
MARK I1-15 Tube Set 2 -8 MC 240 MC and 
Intercom. -Ideal for Mobile and Stationary 
Use! 
Transmits and Receives 2 to 8 MC. Phone, C W and M C W 25 
Watt Master Oscillator Control. Transmits and receives 240 MC 
Phone. Also Intercommunicating Set. Complete with Tubes, 
Headset, Micro, Antennas, Control Box, 12/24 Volt Power Sup- 

ply, and instructions. Ready to operate. Set s'ae : 27" x 10" x 13W'. $39.5® Prices: New $59.50 Used (Tested) 
ALSO AVAILABLE -ALL PARTS AND 
ACCESSORIES FOR B19 MARK 11 SETS! DYNAMOTORS AND INVERTERS: 

Write today telling us your requirements -or send 
for list of stock available of the following numbers: 
DM- 20- 32- 33- 40 -42; PE- 73- 94 -98; BD -77 -86 -931 
PE- 206 -218 -115; MG- 149 -149F- 153 -153F; D-401- 
402-104, etc. 

SELSYN TRANSMITTER AND INDICATOR 
SYSTEM 

Ideal as radio beam position indicator for Ham, Tele. 
vision, or Commercial use. Complete with 5 inch I -82 
Indicator, Autosyn Trans., 12 Volt 60 cycle Trans- 
former, and wiring Instructions. 
Prices: NEW $9.95 $1.95 PL -118 PLUG USED 
f /I.82: 51.00 Autosyn Trans.: ...$2.95 

FT -237 MOUNTING BASE for BC -604 and 603's 
and for BC -684 and 683's. $1.00 
Prices: NEW $9.95 USED 
PI AIRCRAFT GENERATOR $30.00 200 amp. 28 Volt. NEW 

SELSYN No. C- 78248 -115 Volt AC 60 cycle. Size V 
31/2"x51/2". Can be used to turn small antennas or 
for position Indicator systems. Per Pair $5.95 
SELSYN 2.11G1-WITH CAPS: Can be used as position 
Indicator for antennas -110 Volt 60 cycle, with instruc- 
tions. Normally operates from 57.5 Volts 400 cycle. 
Price per Pair $3.00 
Price -Caps only 50e Ea. 

EXTRA SPECIAL. 
CABLE CO- 213 -Seven cond. d20 AWG., 2 cond. 
separately shielded, within a 

n 
outer shield for all 

conductors. Insulated, rubber covered. 
35 Ft. length $1.25 

Address DEPT. RN Minimum Order $2.00 

MP -22 MAST BASE 
Mounting with spring action and 
mounting bracket insulated at top to 
receive MS -53 Mast Section as listed 
below. Mast Base only $2.95 
M P -47 -with large Base Insulator, 
used with BC -610. Uses sections listed 
below. Price $5.95 
MAST SECTIONS: For above Mast 
Bases -tubular steel, copper coated, 
painted. In 3 ft. sections. Bottom 
Section MS -53 can be used to make 
any length. MS- 52- 51 -50 -49 for taper. 
Screw -in type. Price, any section. 
Each 50c 

TRANSFORMERS -110 Volt 60 Cycle Primaries: 
Sec. 12 V. 1 amp. $1.50 
Sec. 24 V. 1 amp. 1.95 
Sec. 24 V. .5 
Sec. 36 VAC 2.5 amp. ........ 2 95 Sec. 14 -14 or 28 Volt-71 /a or 15 amp. 4.95 
TRANSFORMER NH -109 for 274 N Comm. Rec. Input 115 VAC 60 cycle; Output 250 -0 -250 

VAC at 60 MA. 24 VAC at .6 amps.; 6.3 VAC at .6 amps. NEW $3.00 
TRANSFORMER NH -108 for Comm. Trans. Input 

115 VAC 60 cycle; Output 600 -0 -600 VAC at 250 MA. 12 VAC at 3 amps.; 12 VAC at 3 amps. and 5 VAC at 3 amps. NEW $6.90 

GN -45- GENERATOR only -Used $5.00 
LEG AND SEAT ASSEMBLY for Hand 

Generators 2.75 
CRANKS for Hand Generators Ea. .50 

Prit s F.O.B., Lima 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES I 
2 SOUTH MAIN ST. 

, 

Introducing the new 
SHORE DIAMOND 

ANTENNA 

* Stacked array offers high DB 
gain on both bands. 

* High signal to noise ratio. 
* Channels 2 to 13 plus FM. 
* For use with 72, 150 or 300 ohm 

transmission line. 
* U -Bolt clamp provided to facili- 

tate proper spacing and inde- 
pendent orientation of each bay. 

* No loose ends to become victims 
of adverse weather conditions. 

Fast assembly -easy to mount. 
Net weight -81/2 lbs. 
Shipping weight -91 lbs. 
No. RW102 (single diamond) 

$16.90 list 
No. RW104 (as illustrated with 1/4 

wave transformer) $33.80 list 
Write for Details 

SHORE ENGINEERING, Inc. 
Box 325 Long Branch. N. J. 
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Nothing Else to Buy 

SONOLINE RECORDER 

DIRECT FROM MFR.! 
TAPE RECORDER model #2R complete with reel of 
tape, take -up reel & mic -nigh quality full hr play- 
1 track, easy editing- Rewind 3 min, fast forward 5 
min for 1 hr tape -Jack for earphones or remote spkr -64/a" Alnico #5 spkr- Provision to attach Tone - arm- Automatic erasure -Tubes: 6SQ7, 6SL7, 6V6, 
6J5, 6X5- Monitoring -Recording level indicator - 
Freq resp 80 -5000 CPS-5 watts max -Tape trans- 
port; sturdy precision built, hvy duty motor, dynami- 
cally balanced hvy flywheel -115V 60 cyc A.C. 100 
watt -1 7 " x16" x 10' " -3 8 lbs. 

"PLEASE SEND MORE INFO" 

SONOLINE, 497 Union St., Brooklyn 31, N.Y. 
YES! RUSH UNIT -ENC: CHECK M.O. 
PLEASE SEND MORE INFORMATION 

NAME - 

ADDRESS 

CITY STATE 

25 t' deposit on all C.O.D. orders 

ular condensers used by service tech- 
nicians has been issued by Aerovox 
Corporation, New Bedford, Mass. 

Besides the company's regularly 
listed paper tubular condensers, elec- 
trolytics, oil -filled tubulars, mica con- 
densers, interference filters, and auto - 
radio suppressors, the new Aerovox 
catalogue announces additional data 
on its Type AF or twist -prong base 
metal -can electrolytics. Single -ele- 
ment units now number 37; dual ele- 
ment, 27; and triple -element, 69. 

Units for television replacements 
and for meeting the requirements spe- 
cified in original equipment have been 
separately designated in the catalogue 
and marked with an asterisk. In spe- 
cifying this new booklet, ask for Form 
SC -549. 

RCA 35 MM. TV BROCHURE 
An eight -page brochure on RCA's 

television 35 mm. projector was re- 
cently made available to broadcasters 
by the company's Engineering Prod- 
ucts Department. 

Full particulars on such features as 
the pulsed light source and optical 
system, single control switching from 
control racks, and equipment specifi- 
cations are given, along with sug- 
gested studio layouts. Photographs as 
well as drawings and diagrams amply 
illustrate the booklet which is obtain- 
able from any RCA district sales of- 
fice or Department 522, RCA En- 
gineering Products, Camden, N. J. 
Specify Form 2J -4685, "Television 
35 mm. Projector, Type TP -35B." 

CUSTOMER HANDBOOK 
"Your Money's Worth in Good Radio 

and Television Service," issued by 
Sprague Products Co., North Adams, 
Mass., marks an effort on the part of 
this manufacturer to up -grade the ra- 
dio- television service technician and 
his business. 

Designed as a business builder, the 
16 -page booklet may be handed out to 
customers, and there is room on the 
back for imprinting the dealer's name 
and address. The booklet emphasizes 
the extremely complicated design of 
modern sets, giving set owners a 
proper appreciation of modern service 
facilities. It shows why good service 
is worth good money and helps the 
technician attain more profitable busi- 
ness. 

EVER -LOK BULLETIN 
Russell & Stoll Company, Inc., 125 

Barclay St., New York 7, N. Y., manu- 
facturers of the Ever -Lok receptacles, 
plugs, and cord connectors, have issued 
a 12 -page bulletin on these products 
which can be a valuable reference. 

A 10- ampere, 250 volt -15 ampere, 
125 volt a.c. or d.c. unit workable in all 
types of electrical equipment, the 
Ever -Lok is fully described by means 
of photographs, specifications, and 
charts. 

Midget Ever -Lok plugs automatical- 
ly lock when inserted into an Ever - 
Lok receptacle or cord connector and 
can be unlocked by a twist of the 
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SYLVANIA Q64Z'LIKE 
COLONIAL IS NO ACCIDENT! 

p ' N - OP PA, 

"!`Pj SBN/ PLATTSBURG 

LAKE PLACID a 
spRANAC LAKE 

MONTREAL, 

ALBANY., 

apOIJGHKEEPSIE 

NEW,YO_R_K 

i BURLINGTON 

RUTLAND 

GLENS FALLS 

`4A/ASHINGTON D.C. 

COLONIAL AIRLINES is now in its 20th year with a 

record of over 250,000,000 passenger miles without 
a single passenger or crew fatality -a result of the 

finest personnel and equipment. 

Colonial uses Sylvania Tubes 

its communication system. 

There's not much that can be added to those two There's 
statements. On the one hand you have a wonderful 
safety record by one of America's outstanding air- 
lines. On the other you have this airline's entire 
communication system -a paramount factor in air 
safety - using Sylvania high quality tubes ... from 
the new miniatures to the famous Lock -Ins. 

Yes, like the safety of Colonial Airlines, Sylvania 
quality is no accident. We, too, insist on the best 
equipment - to make the finest small parts that go 

into Sylvania tubes. We, too, select our personnel with 
great care -for workmanship that is unsurpassed. 

If you wish full information on our complete tube 
lines, write Sylvania Electric Products Inc., Depart- 
ment R -1009, Emporium, Pa. 

September, 1949 

Sylvania miniature 
tubes play prominent 
part in Glide Path Re- 
ceiver that assists pilot 
in safe landing by in- 
struments alone. 

BERMUDA 

Colonial's pilot and 
nagivator are in con- 
stant communication 
with landing field over 
extensive radio equip- 
ment. 

SYLV NIA 
ELECI'RI C 
RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT 

LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS 
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eó1's`E 
JUMBO RADIO PARTS KIT 

BACK BY POPULAR DEMAND! For you Radio- 
men who want the most for your money . 
here's 17 full pounds of choicest new and dismantled 
Transformers, Wire; Hardware, Speaker Acces- 
sories, Resistors Condensers, Etc., Etc. All 

these (shpg. wt., 2i lbs.) and much more. 22.95 Only 7 
RADIO HARDWARE TREASURE. A full pound of nuts. 
screws, washers, lugs, etc. All In a Handy Self -Sealing 
Hinged Lid Metal Can. Shpg. wt. 2 Iba 
ALUMINUM PANELS (.051) -7 "x10 " --37e; 7 "x12 " -45e: 

7 "x14 " -49e; 7 "x18 " -59c. 
BROWN BAKELITE PANELS 

7 "x10" 7 "x14" 7 "x18" 9 "x15" 
1/16" (dark) 35c 45e 90.55 $0.59 
3/16" (light) 65e 850 1.05 1.15 
1/4" (lt.) 75c 98c 1.15 1.25 

INSULATED STAPLES -Copper plated. Box 100 29C; 
1000 for $2.49. 

EXPERIMENTAL TUBES -for the Stu- 
dent, Researcher, Servicer. 20 asstd. 
receiving types. Filament tested. 
Kit of 20 .................$1.00 
OSTER SERIES MOTOR; Brand New 
fract. HP 7000 RPM. 28V DC @ 
.5 amps. la /a" O.D. x 
3/16" double shaft $1.98 
AC -DC NEON TESTER - handy 
pocket size unit indicates AC or 
DC volts, continuity. You Can't 
Go Wrong at 15e ea. 
5OW -25 OHM "DIVIDOHM" ADJ. 
RESISTOR (Ohmite) ea 29c; 
4 for $1.00 

TUBE PRICES SLASHED! 
TREMENDOUS SAVINGS now on 90 DAY GUAR- 
ANTEED TUBES. Write for any type not listed. 
Unsealed cartons. 

OlA 
89 

35 
80 
85 
1A7 

10' 
24 
41 
42 
46 
50 
78 
84 

77 
6K7 

5Y3 6C5 
6A7 6E5 
6A8 6F5 
6B7 6G5 

6116 
35Z5 

6SA7 
6SD7 
6SF5 
6SG7 

25L6 
39 

6SJ7 
6SH7 
7Y4 
12SK7 

27 
6A4 

12SR7 
1291 
35Z3 

7G7 
7137 
7V7 
12SA7 
12SJ7 
35L6 
50B5 
SOLS 

29c 
ea. 

39c 
ea. 

49c 
ea. 

1LA6 
1LH4 
3Q5 
5T4 
5174 
5Y4 
5Z4 
6A3 

6AC7 
6D6 
6F6 
6J5 
6J7 
6K6 
6SK7 
7A4 

7A7 
7A8 
7B5 
7B6 
7B7 
7C5 
7C6 
7C7 

TUBE CARTONS: 
Miniature (1" sq. x 2%"), per 100 
GT size (1 " sq. x 31(1,. per 100 
Medium (114" sq. x 411 "), per 100 
Large (2" sq. x 5'), per 100 

98e 
51.25 
1.49 
1.79 

CABINET HARDWARE SPECIALS! 
LI D SUPPORTS (Stay Hinge) for safe holding of 
med. or heavy cabinet lids at angles up to 70 degrees. 
Antique bronze finish Shpg. wt., 1 lb. SPECIAL . . .79e 
CABINET DRAW SLIDES for Console Changers, 
Recorders, Drawers of every type. Sturdy steel - 
aluminum. Smooth ball- bearing action. Shpg. wt., 2 

lbs. pair. 
9" extension (13" overall) - 

91.89 pr. 
11" extension (15" overall) 1.98 pr. 
12%" extension (16M" overall) 2.19 pr. 
Heavy duty, all- steel; 123 "/16W 2.75 pr. 

W110B ARMY FIELD WIRE. 
Twisted pair, weather -proof. 
Avail. only in rolls 300 -450 ft. ea. 
Shpg. wt., 4 lbs. /100 ft. 
Perfect condition 

I /2C ft and only 

0 
FACTORY SPEAKER 

RADIO CO., 
REPAIRS SINCE 1927! NEW YORK 7. N. Y. 

oN 
65 -67 DEY 

PILOT BULBS. No. 1816. 
13V. Min. bay. Box of 10 39e 
3:1 AUDIO (Cardwell). 7000/ 
800 ohms DC. Hermetically 
sealed. 2" x 1%" x 1y" 59e 
32 MFD -450WV ELECTRO- 
LYTIC. Dry, can. 2' O.D. x 
4" 49c 

ST, MIN. ORDER $2.00; 20% 
deposit on all COD's. Plea := 
add sufficient postage -ex- 
cess refunded. 

SUPPRESS T V I 
(oakDtalee 7erte44" 

Drake 
TV- 300 -50HP 

High Pass 
TV RECEIVER 

FILTER 
Amat3 ! 

Net 
(rÌi 7 ' 

Add 25¢ for postage anywhere in U.S.A. 

Provides high attenuation at all low 
frequencies - more than 60 db down at 
the TV I.F. frequencies. This receiver 
filter will improve TV reception to a 
remarkable degree by rejecting low 
frequency interference (below 50 mc.) 
from amateur and short -wave broadcast, 
diathermy, QRN and other noise. This 
small filter with attached ground strap 
may be easily installed near the TV 
Tuner for best possible results. Will 
not reduce the strength of the TV signal. 

pi / 
Listen to your most cherished 

orchestral selection on the 

BROOK All- Triode High 
Quality Audio Amplifier 

Drake 
TV- 52 -4OLP 

Low Pass 
TRANSMITTER 

FILTER 
Amateur, Net 

$1295 
Add 400 for postage 
anywhere in U.S.A. 
Inserted in 52-ohm coax transmission 
line or coax link between transmitter 
and antenna coupler, this filter provides 
excellent attenuation of all antenna and 
feed system harmonic radiation above 
30 mc. with no reduction in signal 
strength in the ham bands, 10 meters 
or below. Handles 1 KW on reasonably 
flat lines. No adjustment required 
when you QSY or move from band to 
band. 

TERMS: Cana 

with order. in 

25% deposit, 

avene 844 
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I n,. 
STANDARD RADIO 8 ELECTRONIC PRODUCTS 

135 E. Second SI DAYTON 2. OHIO Tel Fulton 2174 

Model 12A3 -10 Watts 
(Model 10C3-30 watts also available) 

For REALISM in critical music reproduction. 
Hear this finest of amplifiers at your Brook 
Dealer's nowt 

Use of triodes in all stages- together with 
Brook -designed transformers, produces cleanest 
amplification. Distortion minimized to negli- 
gibility. 

Write TODAY For FREE Technical Bulletin 
and Detailed Distortion Analysis 

BROOK ELECTRONICS, Inc. 
Dept.RI -9 34 DeHart Place 
Elizabeth 2, New Jersey 

wrist. Other features include dust - 
proof construction, arc resisting com- 
position interiors, adjustable cord 
grips on plugs and connectors, and 
self- aligning contacts. 

MATERIAL CONSTRUCTION BULLETIN 
A tabulation of corrosion- resistant 

materials for use with over 300 indus- 
trial liquids and gases has been re- 
cently published by the Fischer el Por- 
ter Company, 97 County Line Road, 
Hatboro, Pa., a company with experi- 
ence in handling corrosive fluids. 

Based on previously published data, 
to which has been added the firm's 
extensive experience in the handling 
of such corrosive fluids, the bulletin 
was planned to be one of the most 
complete and up -to -date available for 
quick reference. 

INSULATION BOOKLET 
A new bulletin, No. 209, on insula- 

tion resistance measurement has just 
been issued by Associated Research, 
Inc., 3758 West Belmont Ave., Chicago 
18, Ill., for distribution without charge. 

The four -page bulletin describes and 
illustrates the company's "Vibrotest," 
listing capacities and specifications of 
all models from 100 to 50,000 meg- 
ohms. A chart on the models makes a 
handy base specification table for all 
insulation testing instruments. Also 
included is a discussion of the advan- 
tages of self- contained power units, 
eliminating hand cranking. 

CONNECTOR MANUAL 
A complete manual on electrical 

lugs and connectors has been issued by 
Ilsco Copper Tube and Products, Inc., 
and may be obtained free of charge by 
addressing the company on letterhead, 
at Mariemont, Cincinnati 27, Ohio. 

The 80 -page booklet includes techni- 
cal data and a compilation of dimen- 
sions, ampere ratings, wire sizes, 
weights, and descriptions, important 
for use in production and maintenance 
work. Actual photographs in color 
are used to illustrate the engineering 
information so necessary for designers, 
engineers, and production men. 

TECHNICAL, DATA BULLETIN 
The "Fastell" materials developed 

and manufactured by the Fansteel 
Metallurgical Corporation of North 
Chicago, Ill., combining high electrical 
conductivity and low contact surface 
resistance, are described in No. 7.101, 
a new bulletin issued by the company. 

Molded from a combination of ma- 
terials that include, in some cases, sil- 
ver, and in other applications, copper, 
these products are utilized in a wide ' 

range of heavy duty or light duty con- 
tacts. The catalogue divides the con- 
tacts into two groups for analysis, and 
diagrams and data charts are provided 
for both types. 

Silver Fastells are used in such ap- 
plications as circuit breakers, and 
heavy duty industrial controls, while 
the copper types are utilized in oil 
type circuit breakers, reclosers, and so 
forth. 
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WRITE or PHONE DI 9 -4124 
Att. Mr. Chas. Rosen 

RHEOSTATS 
5 ohms 250w $2.90 

50 ohms 25w .69 
25w .98 
50W 1.10 

4w .49 

250 ohms 
1000 ohms 

15000 ohms 

YOU'LL SAVE 

MANY DOLLARS 

WITH THIS 

FREE 
CATALOG 

AVAILABLE 
TODAY 

NEW!! 
ELECTROLYTICS 

Tubular. Prong Mtg. 
Lug Term DY or FP 

Type. 
MFD VOLT PRICE 
30 250 5 .18 10- 1.70 
40 400 .18 10- 1.70 
10 -10 150 .18 10- 1.70 
20 -20 25 .18 10- 1.70 
20-10 150 .18 10- 1.70 
30-30 25 .18 10- 1.70 
40 -40 150 .18 10- 1.70 
40-20 150 .18 10- 1.70 
40/20 150/25 .18 10- 1.70 
40/30 150 .18 
10/50/100 30- 1.70 

350/100/50 .18 
10-10/10 

150/25 .18 
16 450 .18 
20 350 .18 
15 250 .18 
20 450 .1 
10 300 .18 

8 450 .18 
20 /20 350/25 .29 
20 -30 250 .25 30/20 350/25 i .29 10/50/100 

450/100/5 
10-15/20 350/25 
15 450 

.29 

.49 

.29 
20 525 

.29 
50 450 .60 
60 500 .79 
1000 15 .5 
10-10 475 .49 

MANY 2-3-4 SECTIONS 
SEND FOR LI5T 

VARIABLE FREQ 
OSCILLATOR 
CONDENSER 

Proóls ion 
2 Sect. 
Isolan tite 
Ins. Worm 
drive high 

gear ratio, First Sect 17 
Pl. .0625 GAP 0 -150 
Mmfd, Second Sect 25 
Plates 06 GAP 0 -200 
Mmfd, Precision Trimmer 
Panel, 51 Adjustments. 

Price $4.25 
VARIABLE 7 GANG 

Cardwell, Two 20ÖMmf, 
One 75Mmf Sect's, Worm 
Drive Assy and 0 -30 
Calib Dial 5 /,e shaft, 1% 
Lg. 
Price $1.95 

VERNIER 3 GANG 
Precision Assy used for 
single dial Control 'up to 
75 watt. 2 single spaced 
250Mmfd Sect's & Heavy 
Double Spaced Sect's. 
50:1 Ratio. Spring loaded 
Ceramic Ins. 4" $á25 
Metal Dial .. s 

VARIABLE ARC 5 
6 -9.I Mc Condenser. 90:1 
Drive Gear Ratio. 3 Sec- 
tions. 
Price $2.25 
CERAMIC TRIMMER 

Stack of 6 Ceramic Trim- 
mers I10.460Mmf.Q Can 
be used singly or 69_ ganged V 

FUSES 
'/:, I, 10, 2 Amp. 250v 

7 For 25c 
2, 3, 4, 5, 6, Amp. 250v 

22c 10 For $2.00 
1/4, I. 5, %, l'/ Amp. 
1000v @ 15c.10 For $1.45 
5/4. 1/4, I.1, 11/2, I, Amp. 
2500v @ 18c.10 For $L75 
I, 1/4, 2, Amp 3000v @ 
20c 10 For $1.90 

Send For List 

CONDENSERS 

Mlnicaps Pigtail 
30 450 $ .49 
30 300 .45 
30 350 ' .48 
40 450 .50 
40 525 .70 
16 350 .35 
16 525 .45 
16 450 .40 
16 100 .24 
20 25 .20 
20 80 .25 
20 450 
24 350 30 

8 400 .30 
150 .15 
150 .20 
50 .15 

450 .30 
50 .10 

150 .14 
250 .20 
350 .25 
150 .25 
50 .30 

450 .60 
150 .50 
150 .55 

10 
10 
12 
4 
4 
4 
8 

10 -10 
25 -25 
20-20 
50 -30 
50 -50 

Tubulars Screw Mtg. 
Wire Leads D Type 
4 600 5 .35 
8 250 .25 

8 -8 450 .50 
16 450 .40 
20 450 .45 
30 450 .50 
24 250 .45 
12 250 .30 

8 600 .60 
8 450 .30 

16 600 .80 
30 450 .50 
20 150 .30 

240 250 .80 
30 -30 450 .75 

Audio EQUIP 

UTC OUNCER PL to 
MULTI grids, 10K to 2- 
125 K ohms Sec....91.49 
OUNCER PL TO LINE, 
Pri. 7K to 250 ohms Sec. 
Price 49c 
PL to V.C., 7500 to 31/2 
ohms Sec. 790 
OUNCER PL TO H.S or 
Line 10K to 41( ohms. 
Tapped at 250 ohms 69c 
PL to HS, 14,200 ohms 
to 8000 ohms 98c 
LINE TO GRID, 600 to 
50K ohms. Price....$1.10 
PL TO LINE, 81( to 250 
ohms. Price $1.10 
MIKE OR LINE TO 
GRID. 100 to 501( ohms. 
Tapped at 100 ohms. 
Price $1.39 
U.T.C. 1:1 RATIO 50K 
ohms, 3db ±Idb. 50 to 
3000 cy Ouncer 98c 

FILTERS 
LINE AND BAND PASS 
LINE FILTER, GE 100 
Amp Filter w /2x5Mfd 
50V oil cond. Operates on 

DCVAC $1.98 
1KW LINE FILTER, 
clean up Bel & TVI. 
Uses 4- .002Mfd Cond. 
Easy to $3.95 Mount... 

NOISE FILTER 
SPRAGUE II5Vac 10 

Amp. 
JX51E 98c 
BAND PASS FILT. 90 
cy. & 150 cy. sharp cut 

Hi Q $2.25 

aMMUNICATIaNS 
UIPMENT VWiRf4.4/ 

PA NY // 

COLLINS ART -13 
FREQ. MULT. UNIT 

2 -18 Mc for two 1625 
Tubes. Comp Assy less 
Tubes & Coils w /ckt 

Pr ice $849 
ARC 3 COMPLETE AUDIO 
MODULATION X F MR 
PKG. T103 Carbon Mike to 
Grid. Price 95c 

T102 615 to PP 6L6 GRIDS 
(Modulation) $1.15 
T104 MOD. XFMR PP 6L6 
to 832 or 829B Plates.$1.49 

COM LEE 
KIT $2.98 

HiGain Dyn Mike Xfmr 
UTC /SuperElee 3wdg 600 
CT &4000ohms tapped 250 
&l50 ohms. Fully Shield- 
ed Herm 
Sid 59c 
2 for 98e: 10 for $4.50 

UNIVERSAL VIBRA- 
TOR TRANSFORMER 6, 

12, 24, 115VDC & 115 & 

230vac/50 -60 cy 420vct/ 

85MA. 6.3/ 

3A. Price... $2.49 
TRANSFORMERS AND 

CHOKES 

115V 60 Cy. Input 
Equip. Conserv. Rated 

FILAMENT TRANSFORMERS 
5V/6A $2.25 
2.5 V CT/6.5A 3.25 
6.3VCT/.6A, 5V/2A 1.85 
6.3VCT/2A, 6.3VCT/2A 2.45 
F5087; 6.3VCT/IA, 6.3VCT/7A 2.75 
2x6.3V/IA 1.95 
8V/I.5A 2.75 
F5123: 6.3VCT/5A, 6.3V/ÌA 2.25 
F5127: B.3VCT/3.2A, 6.3VCT/IA 2.25 F-: 2.5V/I.75A, 6.5V/8A, 5V/3A, 6.5/.6A 3.95 
F 7414: 2x2.5 V CT/6.5A 3.25 
6V/2.5A 1.75 
6.3VCT¡7A, 6.3VCT/5A, 5VCT/6A, 3x6.3V/.6,.1.3 3.95 
F384A: 6.3V/2.5A, 2x2.5V/7A 3.25 
F112: 2x2.5VCT/6.5A, 2.5V/6.5A 4.25 

PLATE TRANSFORMERS 
P410: 800VCT/40Ma, 760VCT/500Ma $6.50 
690V/450Ma 4.95 
70V/IA 2.25 
P413: 510VCT/150Ma,.650VCT/I5Ma 100 
P842: 600VCT/.0166A, 250VCT/.077A 2.95 
P885: 1620VCT/400Ma HV Ins 11.95 
P894: 2x200V/350Ma, 2x20V/.01A 1.95 
2XI50V/940Ma 4.50 
246 V CT/830 M a 3.95 

COMBINATION TRANSFORMERS 
780V/600Ma, 6.3/2 $3.95 
825VCT /I9OMa, 5VCT /3 3.95 
CIII: 2x300V /42Ma, 55V/I25Ma, 45V/3.5Ma 3.95 
C608: 880VCT /150Ma, 5V /3A, 6.3V/6.25A 4.25 
C931: 585VCT /86Ma, 5V /3A, 6.3V /6A 3.95 
C055: 525 V CT /75Ma, 5V/2A, 6.3/ 1.8. 10V/2A 4.45 
T102: I080VCT /55Ma, 6.3/1.2, 6.3V/l.2A 5.95 
600VCT /155Ma, 6.3VCT /5A, 5VCT /3A 3.95 
C899: 2x1 IOVCT /.01A, 6.3V /IA, 2.5VCT /7A 4.50 
6.3VCT /IOA, 65V- 100V -40V- 18VCT- 18V -6V- 

6.3V/.IA 5 25 
5VCT /3A, 580VCT/.040A 2.95 
40V/.01A, 6.3/1.25A 1.95 
TI60: 1120VCT/770Ma, 590VCT /.082A HV Ins 12.50 
C579: 24V/900111a, 770V/.0021 2.5V/3A HV Ins 4.25 
T378: 2300V/.004A, 2.5/2A HV Ins 7.95 

FILTER CHOKES 
25Hy /65Ma $1.00; 6Hy /l50Ma $1.50 
Swing 15- 29Hy/I50 Ma $3.25; 8.5Hy /I25Ma 1.50 
Dual 7Hy /75Ma, IIHy /65Ma 1.65 
7Hy /l40Ma $1.60: Dual 2Hy /100Ma .75 
Dual 2.5Hy/130Ma $1.25; .116Hy /I50Ma 4.25 
01Hy/2.5A $1.45; .35Hy/350Ma 7.25 

Dual 5Hy /380Ma $1.00; 5Hy /40Ma .55 
2Hy /2Ó0Ma 75c; Dual 12OHy /I7Ma 2.45 
3OHy /20Ma 85c; 5Hy /200Ma 1.45 
2.I Hy /200Ma $1.20; 2x2.2Hy/.55A 9.95 
25Hy /75Ma $1.10; 20Hy /300Ma 7.95 

Write for Lists of Many Others. 

POWER EQUIPMENT 
Fil. Trans. 110v 60 cy. in., 5vet. /30A out $9.95 
In 
MA $4 

60 cy out 6.3vct/20A, 6.3v /I.8A. 6 3v/600 

In Iloe 60 cy out 2x5vct /6.75A, 5vct /13.5A, 3500 
Test $6.95 
In I10v 60 cy out I0vct /13A, 10vct /6.5A, 6 3vct/ 
2A $7.95 
In I15v 60 cy out 760vct /500MA, 800vet/4OMA $I0.95 
In 110v 60 cy out 690vct /400MA $6.95 
Tapped in. 107 to 127v out 160v- to 200v /700MA 
12 Taps $12.95 
In 1100 60 cy out 4v /I6A, 2.5v/1.75A $4.75 
In 110v 60 cy out 17000/144MA, w /choke 26 "x29 "x 
13' oil immersed $65.00 
In I 15 60 cy out 2x5v/5.5A 29kv ins $24.50 
In 115v 60 cy out Tapped to give 2758/2470/2240/@ 
750 MA 7000v ins $34.50 

T.V. Transformer, 7" or 9" scope, 3000v /5MA. 720vct/ 
200MA, 6.4/8.7A, 6.4/.6A, 5/3A, I.25/.3A. $6.95 
Price v 

RATED CONCERNS SEND P.O. 

XFMR TELEV PWR 
SUPPLY KITS 

BASIC 3" and 5" T.V. 
PWR SUPPLY 

Tr an s. 1080V /55Ma. 
6.3V /í.2A, 6.3/í.2A. 2 -.I 
Mfd 2500V 2X2 Tube, 
Socket, I- 100000 ohm 
Rosis. Price $7.95 
BASIC 5" AND 7" TV 

PWR SUPPLY 
Trans. 2300V/4Ma, 2.5/ 
2A. 2 -.I Mfd 7500V Pyr. 
2X2 Tube, Socket, 1 -100- 
000 ohm Rosis $9.95 

TV TRANSFORMER 
3000V /SMa, 720VCT /200 
Ma, 6.4V/8.7A, 6.4V /.6A, 
5V /3A, I.25/.3A Fil & 
Plate Voltage for 7" & 9" 
Tube $6.95 

TV TRANSFORMER 
I0,000V /5Ma f o r 12" 
Tube. Price $10.95 

BASIC 15 WATT 
AMPLIFIER 

Pwr. Supply contains 
Trans. 600 V CT/.155 M A, 
6.3V /5A. 5V /3A, 2 -7 
MFD 600V. Dual Choke, 
10HY 200MA, 5T4 Tube, 
Socket. Price $8.75 

BASIC 50 WATT - 

AMPLIFIER 
Pwr. Su p p I y contains 
Trans. 880 V CT /200 M A. 
Dual IOHY 200MA Choke, 
2 -7M FD 600V, 5T4 Tube. 
Socket. Price $10.75 

TIME DELAY RELAY 
VACUUM 30 Sec. 117v 
60 cy Metal Tube 4 
Prong. Edison 
Price $2.25 
GE Relay Herm. Sealed 
CR2791 5 prong 5 Amp. 

SPOT $ 1.25 

XMTR 
COILS 

AIR 
WOUND 

80 MTR Bar Prong %0O 

40 MTR. 5 Prong 50w 
plug in socket $1.19 
160 MTR 5 Prong 50w 
plug in socket $1.19 

100w 
MTR 3 Prong 

B $1.19 
# 154R 14.8 -I8MC. 500w 

$L19 
#154R 8.3 -10 MC. 500w 

$1.19 
#C538 2.3.5 MC 300w 
Fix. Link $1.79 
#I735 2 -3.5 MC. 300w 
Var. Link $1.49 
#C390 5 -7 MC. 300w 
Fix. Link $1.19 
160 MTR Bar Type 100w 

$1.19 

DIAL LIGHTS 
%" Green enclosed 
chrome -min bay base 59c 
I" Red bulb remove from 
front bay base 89c 
I" Red shutter. Remove 
from f r o n t cadalabra 
base 99c 

RECTIFIERS 
In 2.2V /I.SA out 6.5V 
for BC728A or 593..$1.49 
Full wave in 180V 60Cy. 
out 120VDC /.4A $3.49 
In 7.IVAC out 2.4V/3A 

$1.49 
CKT BKR 25A KLIXON 

PSM 98c 

TELEVISION 
COMPONENTS 

DEFLECTION YOKE for 
5" to 12" Scope Tube, 
fully cased $4.25 
DEFLECTION Y O K E. 
Same as above Philco... 

$4.25 
FOCUS COIL for above. 
W. E. 0164915.: 93.95 
BLOCKING OSCILLA- 
TOR. 15000 cy. Horiz. 
Ratio 2:1 Freed 85c 
BLOCKING OSCI LLA- 
TOR. 9318, I :1 : 1, Ratio. 

$1.50 
BLOCKING OSCILLA- 
TOR. Turns Ratio 2.1... 

$1.75 
PULSE TRANS. RAY. 
UX 8092 2:b1 $1.75 
SWEEP CHOKE. 3 Hy. 
35 Ma. 250 ohms, Price 
2 for 75c 

Write for Flyers of Other 
Equip. . 

C I j ROTARY 
BEAM 

COUPLER 
RF Coupler 
360° rotation I 

turn coupling 
link. Plastic 

case mount on 
side. Price... .$2 95 
For Your Mobile Rig! 

49 c 
Threaded 
Coax Termi- 
nal HiFreq 
I n s u I SiIv 

3 for $1.29 
PI Cont 12' 
/30cm. AT5/ 

ABRI w /waterpf gask, 
flange. For MOBILE mtg 

BRAND NEW! PL259 
for above 35c 

WHIP ANTENNA 
MS49 & MESO for. Mobile 

Dipole 74" 
Set 49c 

FLEXIBLE ANTENNA 
ANI30 33" Whip w /Flex- 
ible Neck in 2 sections. 

Price $1.75 
Audio Choke 10000 Hy 

Trans. IHP Match, 125 
ohms to 3500 ohms..49e 

SWITCHES 
SPDT C -H Metal Lum 
Tip Toggel 39c 
SPST C -H Metal Lum 
Tip Toggel 39c 
SPOT C -H Metal Lum 
Tip Toggel Spring Back 

39c 
SPST C -H Metal Lum 
Tip Tunnel Spring Back 

39c 
Many others. 

CERAMICONS 
100 For $7.50 

.1 M M F 15 57 150 
3.1 20 58 180 
3 24 60 200 
4 
5 27 

62 
240 

0 

6 30 70 250 
7 35 79 350 
8.5 50 115 
II 47 125 1000 

CONNECTORS 80% OFF LIST 
3102 14S 2P &S 3106 18 4S 
3102 16S 3P 3106 18 IIS 
3102 18 IS 3106 18 IS 
3102 18 3P 3106 22 IOS 
3102 18 4P 3106 24 7P 
3102 20 1P 3106. 28 IP 
3102 20 4P &S 3106 28 2P &S 
3102 22 17S 3106 28 4S 
3100 28 2S 3106 28 I2P 
3106 10SL 4S 3108 16S IP 
3106 12 5S 3108 165 4P 
3106 14S 2P &S 3108 20 78 
3106 14S SPAS 3108 20 IIS 
3106 18 5S 3108 20 I7P 
3106 14S 6S 3108 22 6P 
3106 12S 3P 3108 22 as 

1000 DIFFERENT TYPES IN STOCK 

O M M U NI C A Tli DIN 5 CAPSL+ONEDDIGBY 9M4 z4 
9 P M E N T 131 LIBERTY ST.DEP'T..I1j 

1YEïl?Y YORK Z, N.Y. 
O M PA N Y C.E.C. MONEY BACK GUARANTEE,$ 3 MIN.ORDER 

ftre SA 

Et 

September, 1949 

N.Y.C.SEND MONET OBER OR CNECK,ONLY SNIPPING CHARGES SENTC.O.D. 
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Trvly 
?rO,eCtQCs A- D. 

11 p"ce 
are tops in perform 

non resonant 
sturdy compact 

uniform response 
storm proof demountable 

featuring the new "ALNICO V- PLUS" 

super power 

driver units 
with Atlas -Super 

Efficient Alnico 
V -Plus 

Magnetic Circuit 

!l.ii, -i l,w same ! tiw j 
- 

. 

New "Alnico V-Plus" magnetic circuit 
completely shielded construction. 

Cross section illustration indicating the 
advantages of "Alnico V- Plus" super 
efficient magnetic assembly over the 
old type external ring magnets of con- 
ventional alloy, shaded portions of 
sketch indicate magnetic material "Al- 
nico V- Plus" offers an energy content 
per unit volume three times as great 
as any magnet used before! 

Traditional ATLAS Quality and Fidel- 
ity to Precision are incorporated in 
all these new developments. 
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ATLAS Sound Corporation 
1447 -39th St., Bkn. 18, N. Y. 

WRITE FOR NEW COMPLETE 

ATLAS CATALOG 

Shielding for TVI 
(Continued from page 60) 

components are mounted on metal 
chassis without front panels or are 
actually mounted on a wood base. This 
group of units may then be placed 
along the back of a table, under a 
bench, or on shelves. Sometimes they 
are housed in a plywood cabinet. A 
transmitter of this type is undoubtedly 
the hardest to shield. If the trans- 
mitter is small, it may be placed com- 
plete with its power supply in a 
screened box. Control shafts should 
be extended out through the screen- 
ing, and an access door should be 
placed so that tubes and coils may be 
changed. The dimensions of the box, 
of course, depend on the size of the 
transmitter. Another method is to 
place each r.f. unit in a separate 
screened box, link coupling the units 
together with coax line. In the case 
of a plywood cabinet, one method 
would be to cover the entire cabinet 
with copper screening, while another 
would be to shield each unit in the 
cabinet. 

Fig. 7 shows the construction of a 
frame made of wood which may be 
covered with copper screening. The 
dimensions will vary with each trans- 
mitter or r.f. unit. The general idea 
is to make the box large enough so 
that the entire r.f. unit may be slid in 
the back door with two or three inches 
of clearance all the way around. 

Shielded Room 
One method which should not be 

overlooked is that used by many elec- 
tronic manufacturers to keep un- 
wanted signals out of a given area, 
namely, a shielded room. A screened 
room, of course, also works the other 
way and will keep an unwanted sig- 
nal confined, provided all conducting 
elements such as pipes, 117 volt wires, 
etc., are filtered or excluded from 
the screened area. This idea is not as 
far -fetched as it seems and may in 
many attic or basement shacks be the 
easiest way. The shack should be 
measured up and sufficient screening 
purchased to completely cover the 
floor, ceiling, and four walls. The 
screening may be tacked directly to 
the studs and ceiling joists. Obtain 
as wide a screening as possible to cut 
down the number of joints. Overlap 
each joint about two inches and spot 
with solder so that all the strips of 
screening are well bonded. The screen- 
ing on the floor may be covered with 
Masonite, plywood, or linoleum to im- 
prove the appearance. The 117 volt 
a.c. line should enter at only one 
point and should be well filtered to 
prevent it from conducting any r.f. 
signals out of the room. The antenna 
feeders must also be well filtered, as 
far as harmonics go, by means of an 
effective low -pass filter. Design for- 
mulas for such a filter may be found 
in most radio -engineering text books. 
The room must also be fitted with a 

v (B) (C) 

Fig. 5. A good overlap on trap doors is 
important. An opening like that shown 
in (A) spoils the shielding. While (B) is 
much better than that shown in (A), (C) 
is preferred, providing better shielding. 

well bonded screen door. In particu- 
larly bad cases, it is often more effec- 
tive to double shield the room. This 
is done by nailing a light framework 
against the first screening and apply- 
ing a second layer of copper screen- 
ing on the inside of the room. There 
should be about 11 /z to 2 inch separa- 
tion between the two layers of screen- 
ing. Make sure you do not ground one 
layer to the other accidently by a nail 
or tack as there must be no connection 
between the inner and outer screen- 
ing except at one point where the two 
are grounded to a common ground. The 
screen door must be a double -sided one 
in this case with the . outer screen 
bonded to the outside of the room and 
the inner side bonded to the inside 
of the room. 

The room should be large enough to 
accommodate not only the transmitter 
but also the operating position. A 
room of this type should be very ef- 

Fig. 6. If shielding individual units is 
not sufficient, it will be necessary to 
completely enclose the rack as shown. 

COVER ENTIRE FRAMEWORK WITH WINDOW 
SCREENING ON THE OUTSIDE. 

. ,. REAR SCREEN sy- -" DOOR á 

ORIGINAL RELAY RACK 

SCREW CORNER ANGLES IN EACH CORNER FOR 
ADDED STRENGTH. 

WOOD RAME 

I Yc'X 
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SELEN/UIN 

RECTIFIERS 
and 

ELECTRON /C COMPONENTS 

THREE PHASE BRIDGE 
RECTIFIERS 

Input Output 
0 -126 VAC 0 -130* VDC 
Type p Current 
3B7-4 4 AMP. 
3B7 -6 6 AMP. 
3B7 -15 15 AMP. 

SINGLE PHASE BRIDGE RECTIFIERS 
Input Output 

0 -18VAC 0 -12 *VDC 
Type í Current Price 
B1- 250 250 MA. $0.98 
B1- 500 500 MA. 1.95 
BI -1 1 AMP. 2.49 
B1 -1X5 1.5 AMP. 2.95 
BI -3X5 3.5 AMP. 4.50 
BI -5 5 AMP. 5.95 
B1 -10 10 AMP. 9.95 
B1 -15 15 AMP. 13.95 
BI -20 20 AMP. 15.95 
B1 -30 30 AMP. 24.95 
BI-40 40 AMP. 27.95 
81 -50 50 AMP. 32.95 
B1-60 60 AMP. 36.95 
B1-80 80 AMP. 44.95 
Input Output 

0 -36VAC 0 -26 *VDC 
Type # Current Price 

Price 
B2 -150 150 MA. $0.98 

$32.95 
B2 -250 250 MA. 1.25 

48.90 
B2- 300 300 MA. 1.50 

70.00 
B2-450 450 MA. 1.95 
B2 -1 1 AMP. 3.95 
B2 -2 2 AMP. 4.95 
B2 -3X5 3.5 AMP. 6.95 
B2 -5 5 AMP. 9.95 

Price B2 -10 10 AMP. 15.95 
$56.00 B2 -15 15 AMP. 24.95 

81.50 B2 -20 20 AMP. 27.95 
120.00 B2 -30 30 AMP. 36.95 

B2 -40 40 AMP. 44.95 
Input Output 

0 -54VAC 0 -38 *VDC 
Type I Current Price 
B3 -150 150 MA. $1.25 
B3 -250 250 MA. 1.95 
B3- 600 600 MA. 3.25 
B3 -5 5 AMP. 13.95 
B3 -10 10 AMP. 24.95 

Input Output 
0-72VAC 0 -50 *VDC 
Type # Current Price 
B1- 600 600 MA. $3.95 
134 -3 3 AMP. 14.95 
B4 -5 5 AMP. 17.95 
B4 -10 10 AMP. 27.95 
Input Output 

0- 115VAC 0 -90 *VDC 
Type A Current Price 
B6 -150 150 MA. $1.95 
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 
136 -3X5 3.5 AMP. 18.95 
B6 -5 5 AMP. 24.95 
B6 -10 10 AMP. 36.95 
B6 -15 15 AMP. 54.95 

Input Output 
e- 234VAC 0 -190 *VDC 
Type # Current Price 
B13- 600 600 MA. $12.95 
1313 -1X5 1.5 AMP. 19.95 
B13 -3 3 AMP. 35.95 
1313 -5 5 AMP. 48.95 
B13 -10 10 AMP. 69.95 

Select proper Capacitor to Obtain Higher DCV Than Indicated. 

Input Output 
0- 234VAC 0- 250 *VDC 
Type Of Current 
3B13 -4 4 AMP. 
3B13 -6 6 AMP. 
3813 -I., ;5 AMP. 

CENTER TAPPED RECTIFIERS 

Input 
10-0-10VA(. 
Typer, 
C1-10 

C1-30 
C1-40 
C1-50 
C1-80 
C1-120 

Single Phase 

Current 
10 AMP. 
20 AMP. 
30 AMP. 
40 AMP. 
50 AMP. 
80 AMP. 

120 AMI'. 

Output 
0 -8 *VDC 

Price 
$6.95 
10.95 
14.95 
17.95 
20.95 
26.95 
34.95 

CUSTOM DC 
POWER 

SUPPLIES 
Built to your specifications. 

Fort 

INDUSTRY 
LABORATORIES 
UNIVERSI1IENT AGENCIES 
G OV ERN uote on 

We will be pleased to 9 

requirements. 

VACUUM CAPACITORS 
Standard Brands 

12 Mmfd. 20 Kv $4.95 

50 Mmfd. 20 Kv 4.95 

50 Mmfd. :12 Kv 5.95 

SILVER CERAMIC TRIMMERS 
820 -Z 5-20 Mmfd Zero Temp.. 24e 
822 -N 5-20 Mmfd Neg. 300 24e 
822 -AZ 4.5-25 Mmfd Zero Temp 24e 
823 -AN 20 -125 Mmfd Neg. 650 33c 

OIL CONDENSERS 
2 Mfd. 200VDC Bathtub $0.20 
.5 Mfd. 4COVDC. Telephone Type .20 
2 Mfd 400VDC Bathtub .30 
2X.1 Mfd 600VDC Bathtub .39 
6 Mfd. E00VDC w /mtg. clamp .79 
10 Mfd 440VAC/ 1500VDC w /brkts 1.55 
8 Mfd 660VAC /2000VDC w /brkts 3.50 
.15 -.15 Mfd 8000VDC Voltage Doubler 

Type 26F381 w /brkts 3.95 

ATTENTION I I I 

Bulletin No. 713, listing various government 
and commercial surplus items, is now available 
upon request. 

VOLTAGE REGULATORS 
These solenoid operated carbon pile re 
lators will stabilize the output of 12 -18 V 
power supplies, simply by connecting the coil 
leads across the output of the rectifier, and 
the carbon element leads in series 
with the load. Price each $2.49 

D -C POWER SUPPLY 
FTR 3377 -AS 

Rating 115 VAC to 115 VDC, .77 Amperes. 
Operates fans, motors, magnetic chucks, busi- 
ness machines, relays, etc. Descriptive litera- 
ture available. $16.50 Complete, ready to operate 

D -C PANEL METERS 
Attractive, rugged, and reasonably priced. 
Moving vane solenoid type with accuracy 
within 5 %. 
0- 6 Amperes D -C 
0 -12 Amperes D-C 
0 -15 Volts D-C 

Any range $2.49 each 

Minimum order $3.00. No C.O.D.'s 
under $25.00. 25% deposit on C.O.D. 
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. 
Orders Promptly Fined from Our Stocks 
All Prices F.O.B. our NYC Warehouse 

RECTIFIER CAPACITORS 
CF-13 6000 MFD 10VDC 
CF-14 3000 MFD 12VDC 
CF-15 6000 MFD 12VDC 
CF-1 1000 MFD I5VDC 
CF-2 2000 MFD 15VDC 
CF-20 2500 MFD 15VDC 
CF-3 1000 MFD 25VDC 
CF-4 2X3500 MFD 25VDC 
CF-5 1500 MFD 30VDC 
CF-6 4000 MFD 30VDC 
CF-7 3000 MFD 35VDC 
CF-8 100 MFD 50VDC 
CF-19 500 MFD 50VDC 
CF-16 2000 MFD 50VDC 
CF-21 1200 MFD 90VDC 
CF-9 200 MFD 150VDC 
CF-10 500 MFD 200VDC 
CF-12 125 MFD 350VDC 

$2.49 
1.69 
2.95 
.98 

1.69 
1.95 
1.25 
3.45 
2.49 
3.25 
3.25 - 

.98 
1.95 
3.25 
3.25 
1.69 
3.25 
2.49 

RECTIFIER TRANSFORMERS 
All Primaries 115VAC 50 60 Cycles 

Type I Volts Amps. Price 
X1''75 -12 15 12 $3.95 
TXF36 -2 36 2 3.95 
TXF36 -5 36 5 4.95 
TXF36 -10 36 10 7.95 
TXF36 -15 36 15 11.95 
TXF36 -20 36 20 17.95 
XFC18 -14 18VCT 14 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. 

Type t+ 

HY5 
HY8X5 
HY10 
HY12 
HY15 

RECTIFIER CHOKES 
Amps. Price 

.02 
.02 Hy Y 
.02 Hy 
.02 Hy 
.015 Hy 

5 
8.5 

10 
12 
15 

$3.25 
7.95 
9.95 

12.95 
13.95 

RECTIFIER MOUNTING BRACKETS 
For Types B1 through 136, and 

Type Cl $0 35 per set 
For Types B13 .70 per set 
For Types :tii 1.05 per set 

RECTIFIER KIT 
6 and 12 VDC at 10 Amps. 

This unit will deliver unfiltered direct current 
for operation of motors, dynamotors, sole- 
noids. electroplating, battery charging and 
similar equipment. 
The following components are supplied: 

I ea. Full Wave Bridge Rectifier 
1 pr. Rectifier Mounting Brackets 
1 ea. Transformer 115 VAC 50/60 CPS. 
3 ea. Silver- Plated Binding Posts 
1 ea. 4- Position Tap -Switch 
1 ea. Fuse and Fuse Holder 
1 ea. Line Cord and Plug 
1 ea. Pilot Light Assembly & Bulb 

The primary of the transformer is multi - 
tapped permitting adjustment of the DC 
output voltages. 
Complete with schematic dia- 
gram and instructions $15.95 

FILTER KITS FOR ABOVE 
1 section choke input, 10% ripple... $ 9.64 
2 section choke input, 2% ripple... 19.28 

SYNCHRO MOTORS 
Type 1F Special -KS -5949, L1 Western 
Electric. 115/90 VAC -400 Cycles. 
Brand new -Boxed. Price Each.. 11800 
WRITE FOR SELENIUM RECTIFIER CATALOG NO 
7l9 ON COMPANY LETTERHEAD. 

OPÁR -GREEN 
COMPANY --+ 

71 Warren St. 
New York 7, N. Y. 

Phone: BEekman 3- 7385 -6 
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THERE'S A 

CINAUDAGRAPH SPEAKER 
FOR EVERY PURPOSE 

CHOOSE FROM 139 
DIFFERENT MODELS 

Whatever your speaker problem, you'll find the answer in a Cinauda- 
graph Speaker. From two -inch midgets to 15 -inch giants, Cinaudagroph 
Speakers give better performance and longer life. 

CINAUDAGRAPH'S newest series includes heavy duty 12 -inch and 15- 
inch PM speakers, with two -inch voice coils and 25 -ounce Alnico 5 magnets. 
They are top performers, the result of Cinaudagraph's precision engineering, 
manufacture and inspection. To be sure you get the best of quality speakers, 
always specify CINAUDAGRAPH. 

World's Finest, Most 
Complete Line 

FREE 
Illustrated Cinauda- 
graph Catalog. WRITE 
TO: Dept. 149T, 
CINAUDAGRAPH 
SPEAKERS, 1401 Fair- 
fax Trafficway, Kan- 
sas City, Kansas 

DIVISION OF AIREON -MFG. CORP. 
'_SALES OFFICE and FACTORY 1401 FAIRFAX TRAFFICWAY KANSAS CITY, KANSAS 

CANADIAN OFFICE: Charles W.Potnton, 1926 Gerrard St. East, Toronto, Ont. 
EXPORT OFFICE: 18 E. 40th St., New York, N. Y. CABLE ARLAB 

EVERY SERVICEMAN 

CAN 

TEST EQUIPMENT 
TUBE TESTER THE NEW 

MODEL TV -10 

MFD. BY 

Tests all tubes including 4, 5, 6, 7, Octal, Lock- 
in, Peanut, Bantam, Hearing -aid, Thyratron, Min- 
iatures, Sub- Miniatures, Novais, etc. 
Uses the new self -cleaning Lever Action Switches 
for individual element testing. Because all ele- 

ents 
e 

numbered according to pin -number i 

the RMA base numbering system, the u can 
nstantly identify which element i underr test. 

Tubes having tapped filaments and tubes with 
filaments terminating in more than one pin are 
truly tested with the Model TV -1O 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 i 

s 
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 campen- 
sates for variation of any line voltage between 
105 Volts and 130 Volts. 

The Model TV-10 operates on 10es 

$3950 hou Volt a0 cycles A.C. Comes 
housed n 

complete 
hand-rubbed 

portable oak cabinet complete with portable Net 

We manufacture a complete line of radio test equipment. 
Write Dept. RN -9 for FREE catalog today! 

SUPERIOR INSTRUMENTS CO. 
227 Fulton St., New York 7, N. Y. 

at your regular jobber 
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Fig. 7. A wooden framework completely 
covered on six sides with copper screen- 
ing can be used to shield entire unit. 

fective and yet quite simple to build. 
It is strongly recommended that any 
amateur considering building a new 
home give this idea some serious 
thought. During the construction of 
the house, the shack, no matter where 
it is located, could be completely 
double screened and provide that 
added insurance against TVI, in addi- 
tion to preventing a lot of local QRN 
from feeding into the receiver. In the 
completed room of course the screen- 
ing would be completely hidden by the 
Walls and so would not detract from 
the appearance. 

Conclusion 
In conclusion, let me repeat that 

shielding a transmitter is not a cure 
for all TVI, but when coupled with 
other preventive measures, it often 
spells the difference between success 
or failure. Shielding will in no case 
help TVI if it is being caused by har- 
monics radiated by the antenna. In 
most cases it has been found that after 
harmonic generation has been reduced 
to a minimum and suitable filters in- 
stalled in the feeders, enough har- 
monic radiation still comes directly 
from the transmitter to ruin TV re- 
ception in near -by houses. This is espe- 
cially true in medium to weak TV 
areas, and it is in these areas that TVI 
is most difficult to cure. Also it is in 
these areas that adequate shielding is 
the biggest help. 30 

"Got a sale on resistors, Joe . . . 

3 ohms, 79,000 watts ?" 
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Sweep Generator 
(Continued from page 53) 

erators using an oscillator which is 
directly frequency modulated are 
usually better adapted to transmis- 
sion -line testing than those operating 
on a beat frequency principle, because 
of their greater freedom from spuri- 
ous frequency output. To determine 
whether or not the sweep generator is 
suitable for testing a transmission 
line, just disconnect the line and con- 
nect the detector directly to the out- 
put of the sweep generator. If the 
trace obtained is a straight line, the 
generator is suitable for performing 
transmission -line tests. (The sweep 
generator cable must, of course, itself 
be properly terminated both during 
this test and the transmission -line 
checks.) 

Second, the transmission line should 
be at least 50 feet long. Shorter lines 
will produce only a fraction of the 
wave pattern on the oscilloscope, and 
the pattern will be difficult to inter- 
pret. Aside from these precautions, 
the methods are easy to use, fast, and 
accurate. They can, with reasonable, 
common -sense precautions, be applied 
to many more transmission line meas- 
urements, such as adjustment of ro- 
tary beams, FM antennas, traps, line - 
balance converters. filters, and so on. 

; 30 

EARPHONES AS EMER- 
GENCY POWER PHONES 
DURING TV installations, the prob- 

lem of communication between the 
man at the reçeiver and the man on 
the roof can be solved in a way that is 
much superior to running up and down 
stairs. 

Since there aready is a line between 
the two, there remains only the utiliza- 
tion of this line for communication. 
Two sets of high- impedance head- 
phones, one c¢nnected by means of 
spring clips to the antenna termination 
of the lead -in and the other to the 
antenna posts at the set, will provide 
the means. 

If the antenna is a folded dipole, or 
contains a folded dipole in the array, 
one lead will have to be disconnected 
when the lead -in is used for speech. 
One lead will also have to be discon- 
nected at the set M.A. 

September, 1949 

Become an 

ELECTRICAL ENGINEER 

MAJOR IN 
ELECTRONICS 

B. S. Degree ... in 36 months 
Make one of the most important 
decisions of your life! Capitalize on 
your electronic interests -decide to 
become an Electrical Engineer. 
Choose, also, to save a valuable year 
by earning your Bachelor of Science 
Degree here in 36 months of inten- 
sive study. 

This 46- year -old, non -profit Techni- 
cal Institute offers a world- famous 
course in Electrical Engineering with 
a major in Electronics. You follow an 
industry -guided program which is 
constantly attuned to current devel- 
opments. It presents a solid back- 
ground in the basic sciences . . 

Chemistry, Physics, Mathematics, 
Economics and Electrical Engineer- 
ing subjects . . . plus 19 technical 
specialty courses in Engineering 
Electronics, including four courses in 
Electronic Design. 

Practical, military or academic train- 
ing will be evaluated for advanced 
credit. 

ELECTRONIC TECHNICIAN 
At the end of the first year of study 
of the Electrical Engineering course, 
the student is qualified as an Elec- 
tronic Technician. 

RADIO- TELEVISION TECHNICIAN 

To young men interested specifically 
in radio and television: Prepare here 
for a career in television -the field 
which business leaders predict will 
be among America's top ten indus- 
tries by 1951. In 18 months you be- 
come a Radio -Television Technician, 
ready for positions in receiver and 
transmitter testing, servicing, sales, 
supervision and production. Because 
of this school's concentric curriculum, 
the Bachelor of Science degree in 
Electrical Engineering (Electronics 
major) may be earned in 24 addi- 
tional months. 

* * * 

A SPECIAL PREPARATORY 
PROGRAM is offered for men lack- 
ing high school diplomas. 

TRAIN in modern, well- equipped 
laboratories, shops and classrooms. 
Faculty of 85 specialists -over 1500 
students and 30,000 graduates. 

-MILWAU4CEL- CEL- 
L of ENGINEERING 

FALL TERM OPENS OCT. 3 WI Founded 1903 by Oscar Werwath 

Electrical Engineering 36 months 
Electronics Major 

Electronic Technician 12 months 
Radio -Television Technician It months 

Send Coupon for free 
48 -page Pictorial 
Bulletin, "Your 
Career," and 

110 -page Catalog. 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RN -949. N. Broadway and E. State. Milwaukee. Wis. 
Without obligation send me the Bulletin, "Your Career," and your catalog. 

I am interested in course. 

9 

NAME 

ADDRESS 

CITY STATE ..... im me am im 

AGE 

Veteran of 
World War II 
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* * * * * * * * * * * * * * * * * * * * * * * * * ** 

METERS 
* 

4. All Brand New * 
* WESTINGHOUSE * 
* 3" Round & Square 0 -15 Mil DP. * 
* 3" Round 0 -150 Amp AC 

Each * 
* 3" Round 0 -15V AC $3 45 * 
i( 3" Round 0 -50 Amp AC a * 
-( 3" Round 0 -300 Amp AC * 
-K 

GENERAL ELECTRIC * * 2" Round 0 -2 Amp RF $2.25 i( 2" Round 0 -15C AC & DC 2.50 
-K 3" Round 0 -15 Mil DC 3.45 * 
i( 3" Round 0 -30 Mil DC 3.95 * * 3" Round 200 Mil DC 3.45 * * 3" Square 0 -500 Microamp 3.45 

* MISCELLANEOUS * 
-K 2" Round 0 -35 Mil DC Triplett $2.25 * * 3" Round 150V AC Triplett 3.45 

* 'Round 10il10- 
OCMito C W.E 

3,45 * 2" Round 0 -2 Amp RF Simpson 2.25 * i( 3" Round 75 Amp AC Burlington 3.45 * i( 3" Round 1000 Mil DC Beetle 1.95 * * 2" Round 5 -0 -5 Amp DC .59 * 
* * * 

* Roller Smith portable lab O -15V DC with han- * dle; 5%x6x3% 19.50 

* INCLINOMETER - Saeger E3 -2 -in 3 inch round * case. Has an adjustment knob for leveling pur- 
-1C poses. This is Govt. surplus, Brand New. It cost * the Govt. many times the low prim we ask $7.95 

RADIO TUBES 
Standard Brands -All Brand New 

* 
* * 

2C34 ....$0.39 6SH7 ...$0.29 807 $1.29 * 
3024 N. 30 Spec.. .19 815 2.49 * 

Amer... .39 531 9.95 922 .79 * 
3CEmic. 

.65 717A ... .79 1005 .19 * 
3C30 .... .79 724A/B.. 4.95 1626 .49 * 
5BPI ... 1.49 724E .... 1.50 2051 .95 * 
6A C7 ... 1.14 726A ....14.95 7193 .39 y. 
6A K5 ... .79 801A .... .39 8012 .95 

* * * * * * 
GOULD STORAGE BATTERIES -Completely coy- * 
ered black hard rubber case, with wing nut tern- * 
nals on side. 0x10x10" high; non spillable, 12V 
34 amp hours, 5 hour rate; wet. 40 lbs. when fully 
charged." Brand new, shipped in original sealed * 
carton. Each $9.95 * 
ELECTRIC STORAGE BATTERY -Same descrip- 
tion as above, 24V 11 amp. hours. Size 8x8x71" 
high. Wet. 34 lbs. In original sealed carton. * 
Each $12.95 * 
SELSYN MOTORS -50V 50/60 cycles. Can be used * 
to turn small beam antenna or as indicators. 31/2" * 
diameter x 5%" high. Two can be used in series 
on 110V AC. Brand New. Per Pair $4.95 

Ar 

WATTHOUR METERS -Westinghouse, metal * 
case, 115 -120 volt 60 cycle -5 amp, single * 
phase 

Sangamo -5 amp, same as above 
$4 
4..95 

95 * * 
Westinghouse or Sangamo, 10 amp 5.95 * 
SOLAR TRANSFORMER -Step down (or up) 
transformer, 200V center tapped to 110V, 60 cycle 
cap; V.A. 50; metal case, black wrinkle finish; * 
7 lbs.: also can be used as an isolation trans- * 
former. Only $2.95 * 
TBY Head and Phone Sets $1.49 
FOOT SWITCHES 149 4. 
Transtat voltage regulator, 115V 400 cycle, 

6 amp. $1.99 * 
TS -10 Sound Power handsets in original export * 
packing. Brand New. Each 

$27.95 $15.00 * 
2 for 

FRENCH TYPE PHONE- TS -13C Hand Set -but 
terily switch on handle, 6 ft. cord with PL55 plug 
for earphone and PL68 for microphone. Brand 

New. Only $3.95 

Sound Power FIELD PHONES -EE -108; Talking * 
-K range 9 to 12 miles without batteries or current. * Has crank and generator for signaling. In fine * * leather case. Weighs 91ís lbs. Brand New. A 

wonderful buy. Each $19.95 

GIBSON GIRL -The Emergency Radio Transmit- 
ter. Sends S O S signals automatically on 500EC. 
150 mile range. No batteries required. Has hand 
driven generator, tubes, wire, 70 sq. ft. parachute; 
all packed in heavy felt lined knapsack. Brand 
New in original sealed carton. It's only....$2.95 

* 
ÿ( 
{( * 
* * 

FLAGEL FORM ANTENNA made by G. E. all * 
steel -copper clad, comes in 22" sections, screw to- * 
gether making one solid pole. Sets in heavy insu- * 
lator with stake and guying equipment. Wonder- * 
ful for Marine, Home and farm use. 25 foot..$3.95 * 

* Prompt Delivery-25% deposit required on C.O.D. * 
* 
i( 

order. Shipped F.O.B. New York -Write Dept. RN9 * * 
* * 
-K * 

ir *New York 7, N. Y. WO 4 -2882 

k * * * * * * * * * * * * * * * * * * * * * * * * ** 
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MICHAEL STAHL, INC. 

39 VESEY ST. 

This Association is a patriotic non- 
profit organization, with chapters in most 
of the larger cities, dedicated to develop- 
ing and maintaining efficient personnel, 
commissioned, enlisted, civilian, for the 
supply (including design and develop- 
ment), installation, maintenance and op- 
eration of communications and electronic 
equipment for Army, Navy and Air Force 
and their supporting civilian activities. It 
publishes a magazine "SIGNALS" at its 
national headquarters in Washington. 
Every American interested in any way 
in communications is eligible and invited 
to join. Further details may be obtained 
by addressing the secretary at 1624 Eye 
St. N. W., Washington 6, D. C. 

* * * 

AFCA CHAPTER NOTES 

Augusta -Camp Gordon 
Mr. E. Wasson Hornsby of Atlanta, 

general commercial manager of the 
Southern Bell Telephone & Telegraph 
Co., was the principal speaker at the 
June 15th meeting held at the Camp 
Gordon Officers' Club. Mr. Wasson 
spoke on "Democracy" and made an 
excellent analysis of the strength and 
weakness of our form of government 
and the duties and responsibilities of 
United States citizens. 

Maj. Norman J. Kinley of Camp 
Gordon was elected secretary- treas- 
urer to succeed Maj. Nell Farnham 
who was transferred to Germany. Col. 
H. F. Osborne, chairman of the liaison 
committee, reported that steps were 

being taken to interest members of the 
various civilian components of the 
armed services in the local chapter. 
Maj. D. C. Benjamin, chairman of the 
arrangements committee, gave an ac- 
count of plans for speakers and dem- 
onstrations at future meetings. 

Chicago 
On June 22nd, Chicago Chapter 

members turned out en masse for a 
highly informative visit and tour of 
Chicago's new long distance center. 
This new installation, developed by Il- 
linois Bell Telephone engineers, is 
aptly called "an electrical brain" and 
"mechanical wizard." The new toll 
dialing equipment serves Chicago long 
distance operators by sending calls di- 
rect to dial telephones in some 300 
communities throughout the nation. 

Principal speaker on the program, 
introduced by Chapter President Oliver 
Read of RADIO & TELEVISION NEWS, was 
Brig. Gen. Frank C. Meade (Ret.), 
who spoke on "Electronics and Com- 
munications -First Line Defenders." 
Nearly 100 members attended the 
dinner, and the crowd was further 
augmented at the meeting that fol- 
lowed. 

The Chicago Chapter has gone on 
record that it is out to win the 1950 
"Chapter of the Year" contest. 

Cleveland 
The board of directors of the chap- 

ter met on June 27th to formulate 

Speakers at the AFCA Chicago Chapter Meeting were (left to right) Dwight L. Brown. 
general plant manager of Illinois Bell Telephone; RADIO & TELEVISION NEWS' 
Oliver Read, chapter president; Brig. Gen. Frank C. Meade (ret.), deputy chief of 
Gary Group Communications; and Ralph T. Brengle, program chairman of the chapter. 
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'Get out of 
the woods" 

with the Sangamo 

*The 5ericeíioved Molded Paper Tubular 

The Sangamo Path- 
finder. Type 30 
Molded Tubular. The 
better, trouble -free, 
thoroughly service - 
proved plastic paper 
tubular capacitor. 

Introduced by Sangamo in 1946 as the first tubular paper capacitor to be 
molded in a thermo- setting plastic, the Type 30 is thoroughly service -proved! 

Used extensively by television manufacturers- preferred by service men 
-the Type 30 offers these proven advantages ... Especially designed flexible 
leads that resist breakage and can't pull out! ... No wax to run when heat is 
applied ... Element is never damaged in fabrication (less heat and pressure 
is used in molding the thermo- setting plastic case) - this means greater 
dependability -no "hot spots." 

Try these stable, rugged, long -lived paper tubulars - you'll like them! 
See your Jobber. If he can't supply you, write us for folder No. 820. 

7e SANGAMO Titre 
Vefbest.cúúa eOwnance 

PAPERMICASILVERELECTROLYTIC 
CAPACITORS 

5NNGIImO ELECTRIC [0111PA11Y 
SPRINGFIELD, ILLINOIS 

IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO 
September, ',1949 

SC<99 
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176Viee4, 
CHICAGO 

FEATHERWEIGHT 
MULTI -TESTERS 

Highest Quality -Chicago "Featherweight" Multi -test- 
ers are made with the precision of a fine watch. Strict 
tolerances provide accuracies far above commercial 
standards -readings are absolutely dependable. 

Most Compact -Chicago "Featherweights" are the small- 
est multi- testers in the world. They are truly pocket -size 
instruments, weighing only a few ounces . . . a pleasure 
to use in or out of the shop. 

Lowest Cost -Chicago "Featherweights" guarantee more real usefulness 
and dependability at considerably lower cost. There is nothing like a 
"Featherweight" for standing up under hard daily use. They are built 
to "take it." 

I014 50V. 100V. 600V. 

Chicago "Featherweights" 
Model 450A 

Volt -Ohm Milliammeter for DC 
Volts 0- 5/10/50 /500/1000 Mils 0 -1 

Ohms Full Scale 5000/50,000/500,000 
Ohms Center Scale 30/300/3000 

Net price $10.90 

Model 451A 
Volt- Ohmmeter for AC and DC 

Volts DC 0- 10/50/100/500/1000 
Volts AC & Output 0- 10/50/100/500/1000 

Ohms Full Scale 500.000 
Ohms Center Scale 7200 

Net price $14.90 

Model 452A 
High Sensitivity DC Volt- Ohmmeter 

Volts 0 -10/50 /100 /500 /1000 10,000 Ohms per Volt 
Ohms Full Scale 2000/20,000/200,000 /2,000,000 

Ohms Center Scale 80/300/3000/30,000 
Net price $14.90 

There Is a Chicago Multi- Tester for every purpose 

Write for our complete catalog 

CHICAGO INDUSTRIAL INSTRUMENT CO., 536 W. ELM ST. CHICAGO 10, ILL. 

/atierareeta to a new kind of 

Reeeseopt 

Its here -the sensational new 
Craftsmen Television, with 
qualities of reception years 
ahead of its time ! Every feature 
is engineered with one thought 
. . . outstanding big picture 
performance. Watch unbeliev- 
able sensitivity in action way 
out on the fringes. See it -and 
you'll believe it! 

CHASSIS FOR 16" CRT -25 TUBES PLUS 4 RECTIFIERS 

The Craftsmen RC -100 Chassis is designed 
for any 16" kinescope. Ample sweep voltage 
for "giant circle- operation -even with short 
(60° deflection) tube. Over 13 KV for extra 
brilliance and definition. Flexible bracket 
permits mounting tube in any position. 
Remarkable new auto. gain control is keyed 
-completely eliminates disturbance by air- 
craft, windblown transmission lines. Perfect 
interlace with automatic phase control of 

both vertical and horizontal synchronization. 
500 -ohm cathode follower audio output 
connects with your audio system, preserves 
high fidelity of FM -and you don't pay for 
minimum -performance audio. Easily accom- 
modates UHF channels. Secondary controls 
in front, under nameplate, for convenience. 
See Craftsmen TV at your distributor's, or 
write for information, Dept. 13-1. 

THE RADIO I INCORPORATED ra r 5! 
1617 S, MICHIGAN AVE., CHICAGO 5, Ill. 
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plans for the coming year. Officers 
were elected as follows : L. J. Shaffer 
of the Ohio Bell Telephone Co. was re- 
elected president for a second term; 
L. K. Wildberg of the Radiart Cor- 
poration was elected 1st vice- presi- 
dent; C. H. Endress of Willard Storage 
Battery Co. -2nd vice -president; T. F. 
Peterson of American Steel & Wire 
Co.- secretary; and T. R. Beatty of 
National Carbon Co.- treasurer. Mem- 
bers of the executive committee are: 
W. S. Sparling, Ohio Bell Telephone 
Co.; L. A. King, The Rola Co.; G. F. 
Prideaux, General Electric Co.; and 
H. E. Schafer, Radiart Corp. 

European 
The Hanau Sub -Chapter's member- 

ship drive brought in 265 new mem- 
bers during the month of June. This 
gave the European Chapter a 100% 
increase in membership and put it 
currently in the lead as "Chapter of 
the Year." 

Fort Monmouth 
Officers of the Fort Monmouth Chap- 

ter participated in the ceremony at 
which AFCA's first annual ROTC Sum- 
mer Camp Award was made at Fort 
Monmouth on July 28th. Mr. Fred R. 
Lack, AFCA President, and Brig. Gen. 
S. H. Sherrill, executive director, were 
also present. 

Greater Detroit 
The organization meeting held in 

May was an outstanding success, as 
more than 100 representatives of all 
communications and photographic in- 
terests in Detroit appeared. 

On June 9th, another meeting was 
held in the Bell Auditorium for the 
purpose of taking the final steps in- 
cident to the establishment of the 
chapter. The petition for charter was 
signed and the name "Greater De- 
troit" was selected for the chapter. 

The following officers were elected 
to head the chapter: President -Rob- 
ert J. McElroy of Michigan Bell; 1st 
vice -president -Charles E. Quick of 
Detroit Edison Co.; 2nd vice -president 
-George H. Goldstone, attorney; sec- 
retary- Robert Derr, New York Cen- 
tral R. R.; treasurer -James Grann, 
Jam Handy Organization; asst. treas- 
urer-W. Clare Edwards, Michigan 
Bell. 

Kentucky 
The June meeting took place at the 

Officers' Club of the Lexington Signal 
Depot. After supper, President Mur- 
ray P. McQuown gave a detailed re- 
port of the events at the AFCA third 
annual convention which he had at- 
tended in Washington. This was fol- 
lowed by an exhibition of color slides 
made by Mr. John Krauss, a promi- 
nent Lexington amateur photographer. 
The program was concluded with a 
sports movie. 

Pittsburgh 
With its annual dinner -meeting on 

June 7th at the William Penn Hotel, 
the Pittsburgh Chapter closed a most 
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- CIRCULAR Slide Rule 
Equiv 12" - 21/s" Radius 
LAMINATED - PrintStaysOn! 
I1dfult Div Sqs, Cubes & Roots, 
I.og &DecSeeles 

980;6 
RCA UNIV OutputXfmr 
10 Watts-Up to 10,000cyc 
MatchesANY 

50 to A e ANY t 1 s Load& 

W data 
TubeImpbet & 10240 

3s 

Basic Photoflash Kit 
Complete Pwr Supply 
w /endrs, lamp, etc. & 
data 115VAC...529.95 
STUDIO KIT -Air Corps 
1169 set 115 VAC or 
BAT w/2 lamps. 553.95 1169 Air Corps P'Flash Pwr Pack 

Only. NEW incl. Data... .$19.95 
FLASH CONDENSERS-7mfd /2500 
vdc /21.9 W -Secs. $2.75.5/512.50 
15mf /330vac /1800vdcINT513.98 
25mf /330vac /I800vdcINT . 6.49 18mf /600vac /2800vdcINT. 6.95 16mmPAN5O81mGSAPcam- 

era 54 rolls 5.49 

Rheostat 20ohm / 50W w/ knob &D'plate 69e Rheostats 25W IRC &Ohmite 
5000ohms 35 for 40,15098& 

Xfal Hfr Oven 
Aluminum Cover 
& Case. for ANY 
FT- 243 ,Mtd Xtal. 
Oáer4to28 

98c CNDSR SPECIALS! 
OIL -1 mf500wvGE' ... 4 /.98 5mf /800wvBckts .... 98 2mf /330vac /1000vde 

VACUUM/15Ómmf /7 S00vots 
CÉE 9 
RAM ICON - 50mmfButton Cent'Lab ... .10/.98 MICA - .o1mf /600wv /robe 

(GTD) ELECTROLYTICS 
00f 

300v 
ar 

.98 /350v'FP' 9 /.98 30 -15.1 Omf /250wwvv 
MALLORY . .. J 5 /.98 40mf /250wv & 2Omf/ 

3 m /450wv& 2x2omf /25wvv 4 /.98 lOrnf /450wv& 2x2Ómf /25wv 'FP' 
TUBUL/1R5 -Paper 
.009mf /600wv ....20/.98 
.O5mf /150wv .....30/.98 .05mf /600wv ..... 15 /.98 .1mf /150wv . 25/.98 

2JI GI -GE 
SELSYNS 

PIUSDatafor24 V 
or 110V 60cyop- 
er. Used TEST- 
ED Sensational 
Buy.2for$1.49 

Blowers -Cool That 
Tube! 

40CFM /28vecdc ..$3.49 70CFM /11Sv400cy .. 4.49 100CFM 12 -vacde ... 4.95 100CFM /28vecdc . 4.95 XFMR StepUp 12or28v to115vac . .. 1.98 100CFM /115vecc ... 7.98 
250CFM /2 c 1 8vecdc . .8.95 250CFM /28vacdc Plus 
28to115vacXFM 11.95 
PRECISION RESISTORS 

"TAB" - PrecisiònResistor Specialists. WriteQtyPrices. 
Ohms Ea. 10 For To95000 30c $2.50 To950K 40c 3.50 1MegUp 75e' 6.50 

CLEARANCE SALE!!! Preci- sion Resistors Accy's Up To 0.1%. 
0.116 182 711 1913 0.42 182.4 733 1914 0.425 209.4 806 1916 0.607 216 854 1917 0.7 220.4 899 1918 1.03 245.4 917 1919 1.3 271 946 1922 1.75 286 978 1924 2.5 289 1056 1926 3.83 299 1067 2141 3.95 311.5 1162 2142 4.35 366.6 1322 2187 5.025 389 1488 2463 
6.25 414.3 1518 3163 6.5 418.8 1646 3259 426.9 1712 3384 

8 3509 
4314 

7.8 
7.9 

10.38 452 1892 11.25 478 1894 
13.52 487 1896 9902 14.2 518 1897 10430 14.25 588 1898 10936 

51.78 633 1901 179977 
58.7 641 1902 18380 
81.4 649 1903 20441 
89.8 657 1904 22990 

101 673 1906 23325 
105.7 681 1907 38140 
107 884 1908 48660 
121.2 689 1909 57065 
147.5 697 1911 58333 
179 699 1912 61430 
SlzesAbove,Ea.25e;10/$1.98 
116667 186600 333500 
166750 235500 353500 
180600 307500 761300 
SlzesAbove,Ea.35e;10/52.98 
MEGOHMS- 

1.57 2.853 3.673 
4.23 9.05 11.55 12.83 

SizesAbove, Ea.55c! 10/$4.98 

Hi Gain D ynamic 
Mike & Buy l CkX m Ua C DSUn 
perEleet 3wdg600 ohm CT & 4000 

hmsTapped250 & 150ohms. 
Full 
Fidelity Mike. 

Plus Pxe 
Fidelity Dyn M7ke, 
Both for $1.49 

I -F XFMRS 
456Kc Double 
Slug Tuned. 
Shielded. 

Ee.39e;3 /51.00 
Telev & FM I -F 
Xfmr 10to14 Mc Double Slug 
Tuned Adjustable 
Q Shielded. 

Ee.59e;2for98c 

SigC Dry Batteries 
B RAND NEW-Shelf 

Dtd BA34 
Dated- Tested /2 /6/ 41 /o /3 /11 /2NegVolts .. 39e 

BA35 11 /2V 39c 
BA37 11/2V , 29e 
BA38 1031/2V $1.49 
BA39 150/71/2V 1.69 
BA40 90/11/2V 1,19 
BA41 60/251/z/41Á V ... 89c 
BA43 90/45/11/2V ..98e 
BA51 6712VMInimax.. 

. 89e 
BA70 90 /60/41/07 $2.50 
BURGESS 3VF2BP 8 /$1 BattsTestdPrior5hpg 

Amplifier Kits 
10W at t s H i -Fi 
2A3 PPOO mmt pt 

OutputXfmr 
RCACha$1á 95 

SuperHiFiKit AboveW /Pre 
Amp &SeparateTOne 
Controls $24.95 

4 Year FLASHER 
IndispensableC a r 
orBoet. NeonBuib 
FlashesBrilliantl 
in Dark. Four Yr 
Life. NoServicing. 
Less Batt 98c; w/ 
Batt $1.96 

Weston Std Cell 
1.0194 Volts Aver- 
age. UnMtd SPE- 
CIAL $5.98 
STORAGE BATTYS 
2V /11AH Willard 
BB206U $1.89 
2V/27AH Wiilerd 
BB54 $1.89 
4Vw40AH 

Willard TBY. Not 
$5.95 

6V /6AH Willard NT6. 1.75 
6V 25AH.Willerd $398 
8 /40AH Willard 6.98 
8V /25AH Willard . 3.98 

$6.98 
/SBVmiimBBlBfBHb2 Ì2 j$10 

BC456 Modul 
As Is Less Tubes 
& Dyn ....98e 
BC457)(mtr As 
Is. Less Tubes 

$3.49 
BC455Revr 6.9.1 Mc Less 
Tubes &Dyn.AsIe $4.95 
H iPwrVarAntNetwk1001A I 
KW RF New 1.5to7Mr'sCon- 
ertibleHiFregs PiNet Ada{ 

U IN &OT Cad 15 x 15 x 23 
Rack Mtg Ribbon Coll 240 
mmf /7000Vendsr,RF mtr, 
sltrs & Manual. Matches Most 
Ants.4 "Po l i shedE tch edD i al s. 
BRAND N E W (CoilDmgd) 
Worth 10 times Price For 
Parts Alone! $8.95 

Collins 
ART13 

Speh Amplif 
D n / Carbon 
Mike or Line Inpt. Aud 
Driver PPG& 
MonitorTube. Less Tubes ... . $4.50 

Same w /CLIPER Kit, Tubes 
& Data $8.25 

Sound Powered Phones 
Headset PLUS CarbonThroat 
Mike Cabling&BattyContain- 
er. NEW Ready To Operate. Ea, 510.98; Per Pair $19.49 

Vacuum Precision 
HiVoltage Resistors 

Megohms- ,12,.25,.6,. 75,83 99,1,1,5,2,3,3.75- 1/.z %p ac- 
ey . . Ea.51;10for$7.50 HIGH VOLTAGE PRECISION RESISTORS JAN -R29 MFC1O5 1Meg /IKV /1 /2%accy....$1.98;6for$10 
SPRAGUE WW 20Meg /20KV /1/2%accyJAN..... .$15.95 Hiph Voltage High Frequency Resistors IRC" MVT 2Me2 /55W /7,5KVwkg.....51.08 IOfor$ 8.98 
"IRC" MVP SMebg /lOW /lOKV kg..... 1.49 18for 10 00 "IRC" MVP 7Megg/lOW /IOKVwkg 1.49 8for 10.00 ..IRC" MVP 10M //IOW /10KVwkg 1.49 8for 10.00 SPRAGUE 12Meg /OW /10KVwkg 1.49 8for 10.00 IRC" MVZ 30Meg /20W /25KVwkg 1.98 6for 10.00 "IRC" MVE SOMeg /25W /40KVwkg 1.98 6for 10.00 

3131 

"SUNFLASH" SPECIAL! 
100to3O0W-seclnpt NON- 
DARKENING. Shock Mtd 100,000 or MoreFlashes4- 
PrgBase Int'chgab1e5804X 

/data $10.98 
SYLVANIA R4330-100W- 
X-400 AirCorpsLamp 11.98 

KIT 866A's 
&Xfmr Outpt 2.5 
vet /10A / IOKV& 
sckte $5.95 
K I T 8728's & 
XFMR 12.5 KV 
inclSCkta .512.95 

TUBES... 
OZ4 

....$ 
1.87 

1A3 . .59 lÁ 1 5GT .70 lA8 . 1.26 
1B3G8016 .81 
1B21/471A 2.95 
1927 ... 4.65 
105 .... .86 
106 .... 1.26 
IC7G . 1.27 
11950P . 1.25 
1E5 .... 1.38 
1E7G : 1.17 
1F7GV. 1.55 
1G4GT . 1.05 
1060T . .98 
1H40 .87 
1H5G ... .65 
1J8G ... 1.27 
1L4 .69 
1LA4GT . 1.05 
1L94 ... 1.05 
1LÉ3GT . .96 
1LH4 . 1.05 
ILN5 ... .75 
1P5GT .: .69 

1RQ4G 294 .98 
.54 
.54 

1.05 
.69 

1..98 
87 

1.08 

1T5GT . 

1U4 .... 
1V 

2A40 
1.05 

2A7 .... 1.05 
2B22/GL559 .73 
2C21/1642 .81 
2C34/RK34 .55 
2C39 .. 19.00 
2C40 6.49 
2C43/464A 8.98 
2C44 .. 1.69 
2D21 .. .98 
2E5 . .. .86 
2E22 .. 1.34 
2E25 /11Y65 2.98 
2321/725. 11.98 
2J21A .. 11.98 
2525 .. 34.95 
2326 .. 8.89 
2331 . 9.95 
2J33 .. 23.98 
2734 . 23.98 
2J38 . 13.89 
2347 . 39.95 
2348 .. 45.00 
2350 .. 45.00 
2361 .. 39.95 
2362 . 39.95 
SKIS .. 24.89 
2K29 .. 24.95 
2V30 .. 1.05 
2X2 . .. .49 
3A4 . .. .38 
3A5 1.20 
397/1291 .95 
3B24 ... 1.85 

3/325 ...$ 4.95 
3B28 ... 3.89 
3C31/C1B 1 89 
3D6/1299 .85 
3D21A .. 1.37 
3Q42.... 7.54 
3S4 .79 
3V4 .69 
4B27%201 2.49 
4C33 ... 81.00 
4C35 ... 22.95 432 7.98 
43D42/700A 29.85 
4747 ... 45.00 
4T4/2 9.95 
5C30/CSB 9.95 
5D21 ... 24.95 
5329 ... 17.98 
5R4GY . 1.12 
574 . .80 
5U40 . .46 
5V4 . ,95 
5W4 
5X40 . .71 
573GT . .38 
5Z3 . . .81 5Z4.... .88 
6A3 .98 
6A4 .... 1.29 
6AB7/1853 1.84 
6AC7 ... .85 
6AF60 .. .87 
BAGS . .78 
6AG7 . 1.00 
6AH6 . .98 
ÉÁHb : .79 
6AK6 . .81 
6Á@5 

5 
.63 

6AS70 : 4.68 
6AT6 . .45 
6B4G . .96 
698G . 1.05 
6BA8 . .59 
613E6 . .59 
6BF8 . .59 
81306G . 1.49 
61396 . .79 
6936 . .59 
6C4 
6C5 : .47 
6C6 .. .55 6C80.: 1.05 
6C21 ... 24.75 
606 . .45 

1.05 
6F60 . .59 
6F8G . 1.04 
6G6G . 1.05 
sSSGT .45 
BJ8 .... .78 

.75 
6x5GT . .86 
6K607 . .45 
6K7G-.. .55 
6L5G... .98 
BLB .... .98 
BL7 ... .83 
6N7GT .. .90 
6P5G .81 

6Q70/884 
1.27 

887G 
... 1.05 9 9 

AND SAVE PLENTY $ $ 
"HBr" MERCURY a 

THERMO- REGULATOR 
DualCkt 105 °F &32 °F Ex- 
tremelySensitive &Accurate- forMost ExactingRequire- 
ments - RESEARCH,LAB,FIRE PREV FREEZE PT 

TEMP BRA 8NEW 

w//data &Ckt L st e $20. SPECIAL. 
"TAB" SPECIAL 98e 

"TAB" TESTED 
& GUARANTEED 

65807 . 

8SA7GT 
6SC7 
6SD7GT 
6SF5 . 

6SF7 . 
6SG7 . 

6SH7 
6SJ7GT 
BSK7GT 
6SL7GT 
8SN7GT 659707 
8SS7 .. 
677G .. 
6235 /fHib 
6U6GT . 
BU7G . 
6V6GT . 
6X4 
6X5GT . 
6Y6G .. 
6Z7G 
7A4/XXL 
7A8 . . 

7A8 . . 

7AG7 .. 
795 ... 
7BC4/1203A .38 
7C5 ... .70 
7E5/1201 .89 
7E6 . .69 
7E7 . .85 
7F7 . .85 
707 . 1.03 
7L7 . .86 
7N7 . .85 
7QV7 .... 1.04 
7Y4 . .69 
lOY ... .60 
12A6 ... .23 
12A8 . .78 
12AH7GT. .87 
12AT6 .. .45 
12AU7 . .69 
12AX7 . .89 
12BA6 . .70 
1213E6 . .45 
12C8 . .36 
12J5GT :36 
121(8 .. .85 
12S8GT . .79 
12SA7GT. .55. 
125C7 .. .70 
125G7 .. .69 
12SJ7GT. .46 
12SK7GT. .58 
12SL7GT. .63 
125N7GT. .54 
12SQ7GT. .54 
12SR7GT. .39 
12X3 .. .90 
12Z3 ... .86 
1496 ... .81 
14R7 ... .85 1.. 9T8 . .98 
24G/3C24 1.54 
25A6 ... 1.04 
2568 .. 1.49 
25L6GT . .55 
2575 . 1.08 
25Z5 . .46 
25Z6GT . .59 
25D7 ... .36 

$ 6.45 
.65 
.45 
.55 
.78 
.65 
.38 
.59 
.45 
.55 
.55 
.47 

1 19 
.98 
.72 
.58 
.65 
.49 
.55 
.87 

1.23 
.70 
.69 
.69 
.85 
.70 

30 
31 
32 
32L7GT 
35A5 . 

35C5 
35LBGT . 
35W4 , 
35Y4 
35Z5GT 
37 
38 
39/44 
41 
45S /VT52 
46 
48 
50 
50135 . 
50L6 
70L7GT 
73 
75 
76 
77 
78 
80 
81 
82 
83 
84 /6Z4 
117N7GT. 
117Z6GT. 
117Z7GT, 
205B /VT2 
211 /VT4C 
231 
250TH . 

250TL . 
304TH . 

304TL 
307A/RK75 3.95 
316A . . .59 
327A 

1.45 
3508 . 1.98 
371B .85 
380A .79 
393A . . 5.95 

446A/2C40 1.49 
450TH . 18.27 
450TL 39.95 
460/HF20011.98 
527 .. . 11.95 
530 .. . 4.90 
531 .. . 1.80 
534 . . 2.45 
55091 19.95 
575A /975 13.89 
601B .19 
63191/SN4 3.98 
702A/702B 3.49 
703A ... 2.79 7Ó5A /8021 1.65 
7078 7.98 
710A /8011 .75 
715B ... 7.29 717A... .65 
722A/287A 9.95 
723A . 6.95 
723AB .. 14.95 
724 4.90 
725A ... 7.29 
803 .... 7.95 

$ 0.36 
1.17 
1.08 

.69 
.69 
.63 
.45 
.70 
.46 
.36 
.39 
.39 
.58 
.63 
.30 
.81 

1.20 
1.49 
.54 
.63 

1.39 
1.67 
.56 
.47 
.45 
.35 
.45 

1.49 
.98 
.75 

1.05 
.65 

1.49 
.85 

1.49 
1.98. 
.95 

1.39 
19.44 
18.98 

5.95 
1.98 

804 ....511.98 
805 .... 4.50 
807 1.15 

809: ' 
1.50 

810 6.95 
811 2.20 
813 
812 2.85 

8.90 
814 2.61 
815 .. 
816 

. 245 .... .98 
828 .. .47 
828submlil 3.98 
829B ... 4.95 
23:A.::: 4.50 
836 

: 2.35 
838 279 
842 2.75 

851 . : 16.95 

861 
884 . .45 

866r . 10 
868% P323 1.90 
872A ... 2.45 
874 .... 1.49 

884/8Q50 3.27 
885 .... .95 
922 .... 1.19 
923 /CE25 1.26 7 
931A ... 3.95 

958 .... 27 

958 .25 
968su.bmiB 4.98 
1000UHF. 59.95 
1603 ... 3.98 169 6135.98 /6F6X .55 
1616 1.36 . 

1619 .25 
1620 
1622 111 
1624 .75 
1625 
626 .45 

1629 . .49 
1641/RK60 1.75 
2050 . .59 
2051 . .42 
8Ó12A . 1:49 

80 20A. 3.49 
9001 . . .39 
9002 . .37 
9003 . . .29 
9004 . . .27 
9006 . .25 
CBÁ .. . 12:95 
CIBi 1005 . 

4.95 
CRC40 . .54 
CRD72 . 1.85 
CRP72 . 1.37 
EF50 . . .72 
FG1 7A. . 

16.95 
2.98 

FG27A . 9.90 
FG104 . 14.95 
90105 . 11.95 
FG168 . 49.00 
FG190 . 12.98 

GL434 $ 3.90 
GI,534/1521 1.95 
01,546 .. 1.69 
HY114B .81 
HY115/145 .89 
KU627 .. 7.49 
NR74 ... .29 OlA.... .45 
PJ22/CE1C 1.49 
REL36/6J4 .81 
REOS ... 22.98 
RX21 ... 3.20 
RX215 . 9.95 
UX6653 . .69 
VR90 .. .74 
VR92 . .23 
VR105 . .60 
VR 3 50 . .54 
WE215A . .25 
WL468 8.98 
WL619 . 20.00 
WL632A 8.98 

C-RAY TUBES 
2AP1 . .5 4.98 

. 2.98 
3BPlA 7.98 
3CP1 . 2.79 
3EP1 

. 
3.49 

3FP1 . 1.49 
$FP9 .98 
3GP1 . 6.95 
3997 . 3.49 
4AP1O . 5.96 
59P1 . 1.95 
5994 . 
5CP1 . 
5CP7 . 
5FP5 . 
5FP7 . 
5HP1 . 
5.192 . 
5LP1 . 
5LP5 . 
7BP7 . 
7HP7 . 
9GP7 . 
9LP7 . 
12DP7 
12GP7 
12LP4 
16AP4 
902 . 

905 . 

3.95 
2.96 

. 12.95 
6.49 
1.26 
4.95 

10.95 
11.00 
14.00 
4.75 

. 5.95 

. 13.98 

. 2.98 

. 12.49 

. 12.80 

. 34.00 

. 55.00 

. 5.49 
4.89 

912 . 79.95 
BALAST 
1P1 . .. 50 49 
6 -11 . .. .49 9-3 

0-49 ... .49 
13 -4 . .. .49 
20 -4 . .49 
K49Á .36 
1(5513 .. .36 
KBOB .. .36 
L62A .. .49 
M55ß . .39 
W1.121A . 2.61 
TUNGAR BULBS 
20X672 $2.95 
1890480E 3.49 
199698 . 2.95 
289881 2.50 

NEON BULBS NE2..100/$3.98 
NE18 /991. .25 
NE45 /1 /e W. .24 
NE51 /NE20 .07 
TEL 51idelamps 
6, 12, 24, 48. 
55V. Each.50.18 
TubesG td . Exc OpenFil &B'kge 
C'R Tubes Gtd 
Only Via R'Exp 

XFMRS -115V 60 Cyc Inpt 
Plate & Filament Xfmrs 

1000VCT /200Ma, 6V /5A, 5V /6A. 
18V /.55A,90VbiasTapCSD . $6.95 
88OVCT /125Ma, 6.3VCT /3A,5VCT/ 
3A.6.3VCT /2A Csd Hvins Herm 
Sld DIvrs250mal/SN $3.98 
700VCT /120Ma, 115V/100Ma, 2X 
6.3V /1A,5V /2A;CsdllVins .52.96 
650VCT /175Ma, 6.3V /1.2A,5V /3A 
CsdHVins Jeff /Stancor . $3.29 
500VCT /60Ma, 6.3V/4A USN H'sld 
HVins . ...... ..... .$1.29 
420VCT /85Ma, 6.3V/1.9A also PM 
6- 12- 24- 115VDC &230VAC UnivVib 
XfmrCsd $2.39 ;2/$4.39;10/$19.98 

Plate Transformers 
10800VCTUr21000V'Dblr @ 95Ma 
Csd RAYTHEON ..$19.95 
75000r15000V'Dblr /35Ma $18.95 
5000V /10Ma(for2X2)Csd ... $7.95 3000V /10Ma CsdHVins....54.50 210V/10Ma STANCOR Csd Hvins 

$3.98 
1800V /4Ma USN Csd Altec /GE HVins $3.29 
1200VCT /300Ma & 19V /lA wndg 
Csd HVins ... $6.95 2X33OVCT / 1 OMa(or660VCT /10Mal 
Csd HVins 98e 

Filament Transformers 
2.5V/1.75A, 4V /16A 20KV Ins, 
Csd ....................$4.95 
2.5V /2AHVins2X2,69e; 10/ $5.98 
5VCT /60A Kenyon HVins. . .$6.95 
5V /115A Kenyon Hvins. . .$12.95 
6.3VCT /.7A USN CsdHVins.51.39 
6.3VCT /4A(gud6.5A)CSdUBN $1.69 
6.4V/12A, 6.4V/10.6A, 3x5V /3A, 
2.5V/1.75A Stancor Cad Wins 
UeableASAutoFormer $4.98 
12.6VCT /2AHVins §1.49; 2/ 52.79 

Television Pwr Supply Xfmr 
Ho Lrlply V t ALL Tubes&ALL Fis Supply 

/data for 5000 to 20000 
Volts w /QuedruplerCkt. WDGS:Full 
WaveDlvrg300VDC /275Ma, 6.4V/ 10.3A, 5.4V/8A, 2.5V/3A, 5V /3A 
WECO,SPECIAL 
HypersilCoreOilImpregUSN Spec 995 

$3 Min. 
Order, 

F.O.B. N.Y.C. 
Add Shoe. 
25a /e Dep. 

DEPT. 9RN SIX 

September, ;1949 

XTRA SPECIAL -New TV Parts 
UTAH9318H'BlkgOsc 89c 
UTC88662V'B1k Osc 89e 

Foc sCoil 
Special 

nscps . ..$3.79 
RCA HV De81 21171 Transf.$4.98 
ERIE Cndsr500mmf /IOKV.: 40c 
JEFFERS 500mmf /20KV 75c 
TWINEX3000hmTVeable 100 ft. 51.10; 1000 ft. .$10.00 
HELLER TWINEX TACKER. .$2.98 
5000HvyDtyStaples9oxed $2.98 

Write For RCA TV Parts List 
POWER PACK KITS 

250VDC /60Ma &Filter $2.98 
350VDC/ 125Ma &Filam's $4.49 
550VDC200Ma &Filam's . . 59.98 
1200VDC /300Ma &Filam's .$21.95 
15000V'Dblr /35Ma &Fltr . $39.95 

XFMRS -Modulation, Audio 
Modulation Stancor USN H'Sld 
PPpr11807's toPP807'sRF 2000ohm LOad240WettPk. $4.95 PP807's to 829RCA5500 to 2600 
Amertran USN 3600or900ta3Oor60 
ohms /500W $12,95 
UTAH 12W UnivOutpt 5999 to 
ANY Tube ANY VC $1.39 
WECo Output 300WattP9805to9 
ohmVC HiFi . .. .. ..$12.98 
UTC LVM -11 line autoformer 30 
Watt ..... $2,98 
UTC 0 -- 14 uncer" 50:1 Mike or $13 

"TAB" 
0ohms To 1 Meg 

$13 
XFMR Pri & 

Special 
SecWnd3gs9 

ImPed Ratio50- 1000ohms Electro- static Shield, Permalloy Core WECo Pri 4000V, 50017500V. -514.99 
TV Video RAYTH UX7307. .51.98 
STEPDOWN 220to110V, 750 Watts 
AMERTRAN . $6.98 
RAYTHEON Inpt 220.440V Outpt 3x2.5V/5A,2.5V/15A CSD. . $3.98 
G -E Autosyn /Selsyn ServoControl 
Xfmr Type20G12 Inpt115V /400cyc 
1ph, Sec9phase210te360V. .51.49 SPECIAL ClockMotor SYNC 1RPM 115V/60cy 52.49 ClockMotor SYNC 24RPM ót0 10 
VAC /60 cyc &Switch op110V/60cy 
w /resistor 98e; 12 for $10 

Motor- HoltzerCabot 
IHP /1 or3ph /115V 
60er 3450RPM Ball 
Rearing ContDuty 
Remvd from Gun 
Cont used 56.98 
Motor 1 /40HP /Ior 
3oh115V60cy /3450 
RPMGE /Delco /Diehl 
w /capacitor Cont Dtv 

SWITCHES 
shaft .$3.49 

Mi ero, Mu e 
JI 

LeaToggle t' 31/A' l 
bA 0 50 98 m Oft 
B. )7/ lungr 
CP e10Á .... ..$0.69 
C. MicroSwPlungerSPN /10A.. .69 
E. owH&H lunge A.. .69 
F. MirOW .39 
F. AH&H /6IOA .. .89 
G. .30 
H. Mu&MIe DTw/rNC .65 

Mo&MwroSwSPDTT /reset . .69 I. M icroSw .69 
J. witO /30N .98 K. &SDppuuhB ttonS . .25 
SQ'D Start&StopPushButton .98 
Just Recd -6 Volt Dynamotors 
CARTER "MAGMOTORS "- 51/2x3a /,,x 
21/4" Xmtg "MALMOTOR" Input 5.5VDC /19A; Output 400V /150Ma Int 6500rpm 571/2% efficient Perm 

Rcvg¢BMAbGMOTOR $ "MAGMOTOR" - Input 6VDC/ 
8A; Outpt 240V/100Ma Cont 4800 rpm 52% efficiency. PermMag 41/2lbs . $ 4.98 
Both Units Above, ONLY.... 12.98 
Ceramic RF or HV Meter Switch 
7Deck 5Peo HV Lo -Loss $1.49 
VOM Sw SP 21posSilvCont $0.36 

Amphenol Magic Eye Housing 
ASSY. incl Escutcheon 49e 
CARDWELL XMTG CONDSR-TK-300- 
US 53to312mmf. Can be made Split Stator .230/9KV Air Gap -BRAND 
NEW $12.95 
METER BUY! 21, " 98c 
TUBE CLAMPS, Butcher. 5 for 51.00 
COUNTER. Veeder Root 85e; 2/$1.49 

CHURCH ST. NEW YORK 6, N.Y.,U.S.A. e CORNER CHRUORCCH LIBERTY Sirs. 
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INVENTORY SALE 
ALL PRICES CUT TO BONE 

WESTINGHOUSE KUPROX RECTIFIER 
0.64 amps -28 volts, Reg. $11.00 ea., SPECIAL.$195 
25e TUBE SALE -4 tubes min. ií53- 2A7 -55- 

27-01A-85-31 $1.00 
12 BRAND NEW 10" PHONO RECORDS -Asst. 

Jazz -Pop- Hillbilly- Polkas 51.49 
WOOD MIDGET CAB. 81/2x57/gx41 /4" 69c 

POWER PACK KIT 
COMPLETE COMPONENT PARTS for Heavy Duty Power 
Pack. Made from Signal Corps Brand New Parts - 
Delivers approx. 350 volts-150 mils. 1 Plate Trans., 
I Filament Trans., 2 Chokes and Schematic Diagram. 
U. S. Gov't cost over $60. Shipping wt. 30 lbs. 
SPECIAL PRICE $3.00 

TUBE REACTIVATOR KIT 
New Electronic Welding Process instantly welds burnt 
out filaments of 25 -35 and 50 volt tubes, thereby 
saving money and time. Complete wiring diagrams 
and instructions. Also instructions for repairing 3525 
tubes. Component, diagram and iestraetions $2.95 
JONES 20 TERMINAL BARRIER TYPE STRIP....25e 

TRANSMITTING FILTER CHOKES 
63 Henries, .018 Amp., 930 Ohms 75c 

- CONDENSERS 
CCA 2MFD. 1000V (43/4"x31/2"x31 /2 ") $1.25 
CCA 8 MFD. 1000V (7 "x6 "x43/4 ") 1.75 
DUB i MFD. 3000V (5 "x73/4"x21/ ") 2.00 
FARADON .125 MFD. 15001, 2 Amps. e 39 

K.C. .(5 Vg "x51/2 "x4 ") 950 
.00005 MFD. 2500 W. V. D.C. Trans. Mica 35e 
Signal Corps Phones -2 M. Ohms (8 M. Ohms 

IMP.) ............ ....................$1.25 
2 Ft. Extension Cord (Female Plug). . 40e 

OIL FILLED FILTER CONDENSERS 
1.-MFD-2000 volts 75e ea. 
1. -MFD -1000 working volts. 6 for 99e 

FAMOUS BRAND 'RECORD CUTTING HEAD 
Size 1a/8 2C /g ready to fit your cutting arm or 

bracket. SPECIAL $2.95 

TOBE TUBULAR ELECTROLYTICS 
20 -20 MFD. 150 V..29e 40 -40 -20 MFD. 
40 -40 MFD. 150 V..370 150 V 385 
30 -30 MFD. 150 V. 32e 
LOTS OF 12 (1 Type) 3e Disc. per Cond. 
21/2 M.H. R.F. CHOKE COIL --27e ea. 5 for $1.00 
3 BAND OVAL DIAL- 71/2" L is 51/2" A 79c 
100 RESISTOR ASST. 1/2-1/2 -1 WATT 950 

Low-Lo Short ve 
Variable Condensers 

1/4" -Shaft Type 
5 Plate -20 MMFD . 20c 

14 Plate -55 -60 MMFD 270 
Lock Type Air Trimmer 

Variable Condensers 
3 Plate -12.15 MMFD 1 
5 Plate -20 MMFD 110 
8 Plate -30 -35 MMFD 130 

10 Plate -40 MMFD - 14e 
14 Plate -56 MMFD 20c 
20 Plate -80 -100 MMFD 25 
27 Plate-100-110-MMFD. 35c 

3 GANG 
VARIABLE TCON- 
D E N S E R S 
.000365 Con.7Se 
D.P.D.T. SLIDE 
TOGGLE 
SWITCH ....23c 
2 piece 5 -pole 
Male d Female 
Separable plu g. 
Roth with Flex. 
Cord. 4 prs. $1.00 
35c per pr. 

4 PR. WAFER SOCKETS -51.49 per C. each......5e 
PHILCO 4 MF -300 V -13/4 CAN CONDENSER -10e ea. 
W -L -10 W. 1.000 ohm Power Rheostat .........29e 
5 -6 PRONG WAFER SOCKETS $2.50 per C 
100 ASST. SOCKETS-4-5-6-7. $3.50 per C 
1,000 OHM WIRE WOUND POTENTIOMETER...15e 
30 HY- FILTER CHOKE SHIELDED 49e 
UNSHIELDED 39e 
10 WIRE WOUND RES. KIT -5 -50 W. ASST 49c 
2,000 ohm Wire Wound Rheostats......$1 per doz. 

WIRE WOUND C.T. VARIABLE 20 OHM CARTER 
R RESISTORS per doz. 

RCA 6 OHM POWER RHEOSTATS 39c 
PHILCO AUTO SUPPRESSORS -$5.00 per C....7e ea 
GEN. ELEC.. WESTINGHOUSE; etc., 60 CYCLE WATT 

HOUR METERS, slightly used, perfect condition. 
anse as used in your home. ' 110 -125 volts. 

5 Ampere $2.95 : 10 Amps $3.95 
Grind your own crystals -Pure Brazilian Quartz. ll 

sizes and thicknesses -1/2 lb. package $1.00 
340 - degree dial with 10 push button attachment - 

vi shaft-ideal for Xmitters -Sig. Gen. or Ose.39c 
RCA Band Switches - 
3 gang. 3 pos. 3 band.30c 6 gang. 5 pos. 4 -5 band.40e 
I. C. A. 30 MH RF Choke 25e 
Trimmer- Padder Asst. alI isolantite- singles. dual: 

triples -100 asst. pieces $2.25 
5 "-450 ohm AC -DC dynamic $1.35 
5 "'5M OHM RCA SPEAKER 1.00 
Philee rotary tap tone control 25e 

ATTENTION: Prospectors 
Explorers for Hidden Treasures: 

Construct U.S. Army Type of Metallic Mine Detec- 
tor from these U.S. Army Mine Detector Amplifiers. 
Amplifier unit only (less tubes and batteries) with 
cables headphone cord and jack. Army wiring diagram. 
Type AN/PRS -1 $1.95 
TUBES- OZ4 -79e; 117L7-89c; 1/15. some as 1/224 
-20e. 

P10 
DRY ELEC. FILTER COND. ASST. $1.30 

AM. WET ELECTROLYTIC CONDENSERS. ... 595 

RADIO EXPERIMENTER'S SURPRISE PACKAGE -CON- 
TAINS BYPASS S FILTER CONDENSERS, SHORT 
WAVE TUNING UNITS, POWER AND AUDIO TRANS- 
FORMERS. SOCKETS, RESISTORS, CHASSIS HARD- 
WARE, OVER 20 LBS. OF VALUABLE PARTS $4.95 

DRILLED CHASSIS FOR 5 -6 tubes 7 "x10 "x1e /8" 
-29c; 5 "xlO "x11/2" ....... ...25c 

RCA ADJUSTABLE CODE INTERFERENCE WAVE 
TRAP 456 -475 K.C. 25c 

PHONE JACKS -OPEN & CLOSED AUTO 18e 
NATIONAL 5- 15-450 VOLT CAN FILTER CON- 

DENSER 39e 
EBY SPEAKER VOL. CONTROL -60 OHMS 15e 
SALE -PHONO RECORD ALBUMS -SALE 

10 "-3 comp. -1SC; 4 comp. -20e; 12 comp. -49e 
12"-3 comp.-15c; 4 comp. -20e; 12 comp. -69c 

WE STERN ELEC. TRANSMITTING STEP -DOWN 
TRANSFORMER -AC. 190, 210, 230. 250 V. W.E. 
20 AMP RETARD CHOKE TO MATCH. Wt. 125 lbs. 
ea. Freight Shipments Only. SPECIAL..$5.00 ea. 

MINIMUM ORDER $2.00 -NO C.O.D. 
SHIPMENTS -PLEASE INCLUDE POSTAGE 

NEWARK 
SURPLUS MATERIALS CO. 

Dept. SE 

324 Plane Street NEWARK 1, N. J. 
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active year. Chapter president F. E. 
Leib, of Copperweld Steel Co., re- 
viewed the accomplishments for the 
year, after which a demonstration of 
modern television models was pre- 
sented by Hamburg Brothers, local 
distributors for RCA. 

There were two featured speakers. 
Mr. W. J. Mcllvane, executive vice - 
president of Copperweld Steel Co. and 
a life member of AFCA, gave an in- 
spiring talk on the need for coopera- 
tion between industry and the armed 
services. The other speaker was Mr. 
Leon Coller, chief engineer of the In- 
dustrial Mobilization Division of the 
U. S. Signal Corps, who came from 
Philadelphia for the meeting. He used 
a series of interesting slides and data 
to show the magnitude of the problem 
and the different things that are being 
accomplished. The program closed 
with two movie shorts supplied by the 
Army and Navy. 

Sacramento 
Mr. Walter C. Smith, Pacific Dis- 

trict engineering consultant for the 
General Electric Company, was the 
principal speaker at the June 9th 
meeting held at the Sacramento Sig- 
nal Depot. Mr. Smith had acquired 
first hand knowledge of his subject 
while on a recent tour of research 
laboratories. He dealt particularly 
with the development of new insulat- 
ing materials, magnetic alloys, plas- 
tics, and electro- coated materials. In 
the lighting field, he outlined the ap- 
plication of infrared lamps, "black - 
light," the germicidal lamp and the 
high pressure mercury -quartz lamps 
for television studios. He also reviewed 
the more recent progress made in the 
field of electronics, including the pho- 
toelectric cell, television, radar, x -ray 
and the electron microscope. 

At the close of the meeting, the 
group was taken on a jeep tour of the 
depot. 

Officers elected for the ensuing year 
are : President -M. G. Mauer, Pacific 
Telephone & Telegraph Co.; 1st vice - 
president-G. H. Brereton, Chief, State 
of Calif. Div. of Criminal Identification 
& Investigation; vice -presidents -H. H. 
Crow, Kyle Co.; W. E. Doyal, Science 
Dept., McClatchy Senior High School; 
H. M. Skidmore, Public Information 
Officer, Sacramento Signal Depot; ex- 
ecutive secretary- treasurer -C. A. 
House, Management Analyst, Sacra- 
mento Signal Depot. 

Seattle 
A tour of the Lake Union Naval 

Armory was the highlight of the June 
14th meeting of the Seattle Chapter. 
The group met at the American Le- 
gion Hall for dinner. The guest speaker 
was Lieutenant G. Sanner, USNR, who 
discussed the Naval Reserve communi- 
cations net and all volunteer and or- 
ganized reserve units, including plans, - 
facilities and drills. 

The tour, which was arranged by 
Capt. C. C. Phleger, USNR, consisted 
of an inspection of the submarine 
Tupper, destroyer escort Rombach, 

and the fixed communications instal- 
lations and other facilities of the Na- 
val Armory. 

Washington 
Mr. F. H. Engel of RCA Victor Di- 

vision has been elected president of 
the Washington Chapter to succeed 
Mr. A. K. Mitchell of Western Union 
who has been transferred to New 
York. Chapter officers met on July 
12th at the Raleigh Hotel to make 
plans for increased chapter activities 
in the fall. 30 

RAISING A PHONO 
PICKUP ARM 

By ARTHUR TRAUFFER 

LORD mounts, of the type used to 
cushion radios in planes and tanks 

to reduce vibration, are just the thing 
to remove one of the sources of vibra- 
tion entering phono pickups from the 
motor and mounting board. Another 
use for the mount is to raise the pickup 
to the correct height in the General In- 
dustries Model -DR dual -speed phono 
motors. These have a higher turntable 
than is customary, because of the 
speed -shift mechanism that is installed 
underneath. 

First cut away the metal sleeve mold- 
ed into the center of the rubber mount, 
as the hole will be too small for the 
pickup pivot -post. This is done by cut- 
ting all around it with a sharp pen- 
knife blade. 

When the sleeve is removed, the 
opening remaining in the center is just 
the right size to fit the pivot -post snug- 

REMOVE METAL SLEEVE BY CUT- 
TING ALL AROUND IT WITH SHARP 
PENKNIFE. 

METAL SLEEVE 

Cut -away view of the Lord mount. 

ly, and a washer on top of the rubber 
cushion will hold the arm level. 

If desired, the mount may be en- 
ameled to match the pickup arm and 
the motor mounting board. -M- 

A war surplus Lord mount cushions and raises 
a crystal pickup arm, which had to be raised 
for the General Industries Model -DR dual - 
speed motor. It has a higher turntable be- 
cause of the speed -shift mechanism beneath. 
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MODEL W 15RS TV KIT 

CHOICE OF BEAUTIFUL CABINETS best suited to your needs 

SERVICE-DEALERS - - - 

Be the TV Parts Jobber 
and Service Center in your community ! 

Beat competition at a profit. 
Stop being undersold -by anybody! 
Enjoy an Exclusive Franchise. 

Here's a real opportunity to MAKE MONEY in Television. If 

you can qualify, you can become the Transvision Television Center 
in your community -and BUY TV and RADIO PARTS AT JOB- 
BER PRICES. Practically no investment required. This offer is open 
only to service -dealers in territories where we do not have an 
authorized distributor. 

Contact Transvision Outlets listed below, or write to New 
Rochelle, for details on Transvision's "TV Center Plan ". DO 
IT TODAY! 

TELEVISION KITS 
AND INSTRUM NTS 

4BUild it in 1 Day! 

TRANSVISION, INC., Dept. RN, NEW ROCHELLE, 

For FREE 20 -page TV BOOKLET and 

CALIF: 

DEL: 
ILL: 
MD: 
MASS: 

8572 Santa Monica Blvd., Hollywood 
3471 California St., San Francisco 
4 East 15th St., Wilmington 
1002 So. Michigan Ave., Chicago 
1912 No. Charles St., Baltimore 
1306 Boylston St., Boston 

GIANT 160 Sq. In. PICTURE 
Has 16" PICTURE TUBE 
(All -Glass Picture Tube, giving bright, 

clear, steady picture.) 
KIT COMES SEMI -WIRED and ALIGNED 

Can be completed in one day! 
SAVE by installing the set yourself. 

NEW LOW PRICES! 
SAVE UP TO 1/2 on the cost of equivalent 
picture -size sets. For NEW LOW PRICES, 
see your Transvision Outlet listed below. 
Transvision Television Kifs were ordered by the United States 

Government for use in Naval Reserve Training Program 

ELIMINATE the VARIABLES in TELEVISION 

Installation with the TRANSVISION 

FIELD STRENGTH METER 
Improves Installations! Saves 1/2 the Work!! 

Has numerous features and 
advantages, including - 
(1) Measures actual pic- 
ture signal strength . 

(2) Permits actual picture 
signal measurements with- 
out the use of a complete 
television set ... (3) An- 
tenna orientation can be 
done exactly ... (4) Meas- 
ures losses or gain of vari- 
ous antenna and lead -in 
combinations ... (5) Useful 
for checking receiver re- 
radiation (local oscillator) 
... (6) 12 CHANNEL SE- 
LECTOR ... (7) Amplitudes of intenering signals can be checked 

(8) Weighs only 5 lbs.... (9) Individually calibrated ... (10) 
Housed in attractive metal carrying case . . (11) Initial cost of 
this unit is covered after only 3 or 4 installations ... (12) Operates 
on 110V, 60 Cycles, A.C. 
Model FSM -1, with tubes ... new low price.... Net 50 

Alt Transvision Prices are fair traded; subject to change 
without notice. Prices 5% higher west of the Mississippi. N. Y. 

CATALOG SHEETS, SEE YOUR TRANSVISION OUTLET! 

N. J.: 601 Broad St., Newark 
N. Y.: 1425 Boscobel Ave., The Bronx 

485 Coney Island Ave., Brooklyn 
167 -01 Hillside Ave., Jamaica 
75 Church St., New York City 
606 Central Park Ave., Yonkers 
622 No. Salina St., Syracuse 

OHIO: Fourth & Plum Sts., Cincinnati 
2001 Euclid Ave., Cleveland 
53 W. Norwich Ave., Columbus 

PENNA: 235 No. Broad St., Philadelphia 
620 Grant St., Pittsburgh 

TEXAS: 700 Commercé St., Dallas 
CANADA: Hamilton, Ontario 
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HAMS - SERVICE MEN 

JOBBERS - MANUFACTURERS 

25 
0/ TAKE ADVANTAGE OF THIS 

PRICE DEDUCTION 
Build your Small Parts Cabinet to Fit Your Space -Add units as needed. 
All steel construction- Compact, Easy to assemble -Units rigidly interlock. 

12 Small Multi Drawer Units 

Size Size 5" x 2' /e 2'/. NOW $3.5O 
deep; less than 12 -30c each were 40c each. 

12 Large Multi Drawer Units 

Size 1111 /6x315/16 "3" NOW $11.4 5 
deep; less than 12 -99c each were 51.29 each. 

If your local dealer cannot supply you send your order DIRECT with check 

or money order. 

JOBBER AND DEALER INQUIRIES INVITED 

THE CINCINNATI VENTILATING CO. 
INCORPORATED 

Dept. X COVINGTON, KENTUCKY 

MULTI 

TRADE -INS ARE MY BUSINESS! 
Tell Me What You Have and What You'd Like 

to Have. We Can Make a Deal! 

HOW ABOUT THIS NEW S -72 
HALLICRAFTERS ALL -WAVE PORTABLE 
Super powered. Maximum efficiency on AC, DC or battery. 
Covers standard broadcast band and 3 short -wave bands - 
540 KC to 30.5 Mc. B tubes plus rectifier. Handsome brown 
leatherette cabinet with brass plated hardware. Less bat- 
teries. Only $79.95. 

SX -42 HALLICRAFTERS GIVES 

FINEST 6 BAND PERFORMANCE 

Greatest continuous frequency coverage 
of any communications receiver -from 
540 Kc to 110 Mc. One superb unit with 
6 bands; AM, FM, CW. Finest perform- 
ance obtainable. $275. 

Nobody can beat Bob Henry on a trade -inl (I make the deals myself.) No- 
body can beat Bob Henry's world's lowest credit terms! (Because I handle it 
myself.) 
Bob Henry gives you immediate delivery on practically anything in the ama- 
teur or communications receiver line. (I carry the world's biggest stock.) 
Bob Henry gives YOU FREE ten -day trial and FREE 90 -day service! 
These are just some of the reasons why Bob Henry sells more receivers than 
anyone in the world! EVERYTHING has some trade -in value. Write me what 
you have and what you want. We can do business! 

BOB HENRY WOARA 
COMPLETE STOCK OF ALL HALLICRAFTERS RECEIVERS AND 

TRANSMITTERS 
Write for catalog prices. time sale information 

Olympic 
Burier2,Mssour HENRY RADIO STORES 'LOS 

ANGELES 

CALIF. 

"WORLD'S LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS" 
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Spot Radio News 
(Continued from page 18) 

Mass., and in New Brunswick and 
Trenton, N. J. In the early fall, sta- 
tions are expected to be in service at 
Hartford, Providence, New Haven, 
Worcester, Baltimore, and Norfolk. 
By the end of the year, it is expected 
that about 100 stations will be in op- 
eration. A frequency of 157.29 mc. is 
being used for mobile transmission, 
with 152.03 mc. applied for fixed sta- 
tion transmission, the same channels 
being available throughout the coun- 
try. so that all subscribers traveling 
within pick -up and transmit areas can 
employ the service. 

A monthly charge of $35.00 for 100 
calls has been set up for the New York 
area, with a fifteen -cent charge for all 
messages completed after the 100 base 
charge. 

Officers of the service are Norman 
W. Medlar, KEA274, Westchester Mo- 
bilfone System, Inc., White Plains, N. 
Y., president; Terence. McCarthy, 
KEA254, Telephone Exchange, New 
York City, vice president; J. F. Dono- 
van, W1XNB, Autofone, Inc., Spring- 
field, Mass., treasurer, and George di 
Matteo, W1XRK, Secretarial Ex- 
change, Inc., Newton, Mass., secretary. 
Others in the service include E. J. Hig- 
gins, W1XFF, Berkshire Radio Dis- 
patch, Pittsfield, Mass.; Peter J. Kroe- 
ger, KEA256, Mobile Radio Dispatch 
Service, New Brunswick, N. J.; Harold 
W. Graff, KEA255, Hempstead, N. Y.; 
W. G. Evans, W3XUQ, Rome, N. Y.; 
Curtis C. Young, Taunton, Mass.; Tom 
Smith, Telephone Answering Service, 
Washington, D. C.; Ward C. Rogers, 
W9XCM, Radio Dispatch Service, Chi- 
cago, Ill., and Newton Wolpert, 
W9XHM, Mobile Radio Message Serv- 
ice, Minneapolis, Minn. 

A streamlined operational program, 
providing non -conflicting arrange- 
ments of codes employed in selective 
calling, is being studied by a technical 
coordinating committee to assure 
rapid interference -free service in this 
new combined FM- land -wire mes- 
sage transmission -receiving system. 

THEATRE TV appears to have be- 
come a new towering element in mass 
entertainment. When in '45, during 
the allocation hearings, representa- 
tives of SMPE cited the possibilities 
of theatre television, most scoffed at 
the testimony, indicating that such 
large- screen plans were simply im- 
practical. Many called the idea a wild 
dream. But today the dubious atti- 
tudes are rapidly disappearing, and a 
growing group of enthusiasts are look- 
ing to the creation of regular theatre 
TV service, with two basic types being 
considered; receiver pick -up and relay 
or wire pick -up. 

Receiver pick -up service has become 
quite a feature at several of the larger 
motion picture houses. The recently 
televised Wolcott -Charles fight served 
as an added attraction at houses in 
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VETERANS, 
Act Now Before It Is Too Late 
Enroll in one of these courses Today 

Train now in our modern school of radio 

for this fascinating and profitable field. 

Train under the "G. I. Bill of Rights" 

Modern radio training requires a combination of facilities and a background of 

teaching experience that few institutions possess. The Tyler Commercial College Radio 

Department is proud of its well- equipped shops, classrooms and laboratories, operating 

under the supervision of skilled teaching personnel with years of radio experience 

behind them. The school of radio was established here more than thirty years ago, and 

has produced thousands of qualified graduates who have taken their places in the 

radio industry in this country and abroad. 

Our courses are constantly revised and kept up -to -date in order to incorporate 

the latest developments in radio, including television, frequency modulation, and elec- 

tronics. No effort is spared to produce the most effective courses for each job objective 

and to maintain a high standard of instruction in all branches of radio. 

f1IJi®aI. 
1 

L _= 
. MODERN RADIO SERVICING 
For the student interested in radio maintenance 
and repair work, we offer our course in 
MODERN RADIO SERVICING. In addition to a 
thorough foundation of essential electrical and 
radio theory, the course emphasizes mainte- 
nance and repair techniques, and includes much 
material on frequency modulation and 
television. 

Average time to complete course .. . 

10 months 

2. COMPLETE GENERAL 
RADIO COURSE 

To qualify for employment in the commercial 
fields of radio, we have developed the COM- 
PLETE GENERAL RADIO COURSE. This course 
provides all the necessary radio mathematics, 
radio. law, radio and electrical theory and 
other material essential for successful prepara- 
tion for both second and first class radiotele- 
phone licenses. Special attention is given to 
television and frequency modulation problems 
now encountered on the newly revised FCC 
license examinations. International Morse Code 
work is also provided and is of special interest 
to students preparing for second class radio- 
telegraph or amateur examinations. For 
students whose particular interest is broadcast 
control room work, we have recently modern- 
ized our control room facilities to provide 
practical experience with late -type console 
equipment. Graduates of the complete general 
radio course are now employed in hundreds of 
broadcasting stations throughout the country. 
Other graduates are radio operators aboard 
ship, or working for airlines, in coastal radio 
stations, and in government radio positions. 

Average time to complete course ... 
12 months 

3. ADVANCED BROADCAST 
TECHNICIAN COURSE 

A higher level of specialized instruction is avail- 
able for the licensed broadcast operator whose 
ambition is to qualify for a position of respon- 
sibility in his own field. This is the ADVANCED 
BROADCAST TECHNICIAN COURSE which re- 
quires at least a second class radiotelephone 
license as entrance qualification, and provides 
an intensified training in matters of particular 
interest to the future broadcast engineer. Sub- 
jects include basic engineering mathematics, 
fundamental design principles, details of various 
modulation systems, high efficiency linear ampli- 
fiers, directional antenna systems, broadcast 
speech input equipment, line equalizers, peak 
limiters and dynamic noise suppressors. 

Average time to complete course ... 
6 months 

sencito4g4ee, et.talortue. 

September, 1949 

APPROVED BY 

VETERANS ADMINISTRATION 

For full details and catalogue 

regarding this unique school, 

write to the Tyler Commercial 

College, Room 202, T. C. C. 

Building, Tyler, Texas. 

MAIL TODAY 

A STATE APPROVED 
INSTITUTION 
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FONDI 
the "MISSING LINK to 

GOOD TV ANTENNA 

INSTALLATIONS 

MAST CLAMP 
LEAD -IN SUPPORTS 

Made with POLYETHYLENE 
(the ultra -low loss insulation material) 

Now you can make any old or new TV 
installation last longer, look neater, per- 
form better with the unique JFD Mast - 
Clamp Lead -In Supports. These new 
Screw Eye Insulators are JFD- engineered 
to anchor lead -ins firmly in place and 
assure better TV /FM reception. 

TL100350 
I" Clamp with 31/2' Screw 
Eye for Twin Lead. 8! 

C 
List 

RG100.350 
I" Clamp with 31/2" Screw, 
Eye for Coaxial 

15rí Cable. 

List 

DTL100 -350 
I" Clamp with 31/2' Screw 
Eye for two Twin Leads. 

35c List 

DBR18TL3 
31/2" Screw Eye with wood - 
screw thread, for two Twin 
Leads. 28c List 

Mast Clamps are made in all sizes for all 
applications, individually designed to fit 
masts from 1/2" to 2" O.D. Screw Eyes 
range from 31/2" to 12" in length. 

MANUFACTURING O. (nc. 

5111 16th Ave. Brooklyn 4. N. Y. 

WRITE TODAY 
for Valuable 4 -page Bulletin # DBR 

© Copyright 1949 by JFD Mtg. Co. Inc. 

FIRST In Televisión Antennas and Accessories 

All rights reserved. No part of above work may be 
reproduced in any form except by written permission 

of the manufacturer. 
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Brooklyn and New York, with nearly 
6000 looking on. The pictures were 
projected onto the 15x20 foot screen 
and reproduction was very satisfac- 
tory. 

The FCC has found the theatre tele- 
vision idea, particularly via coax or 
microwaves, so replete with possibili- 
ties that they sent a six -point ques- 
tionnaire to Paramount, Twentieth - 
Century -Fox and SMPE, asking what 
the minimum frequency requirements 
would be for a nation -wide, competi -, 
t'ive theatre television service; what 
specific frequency bands should be al- 
located; the exact functions which 
would be performed in each assigned 
band; whether and to what extent 
such functions could be performed, in 
whole or in part by the use of coaxial 
cable, wire or other means of trans- 
mission not using radio frequencies; 
whether and to what extent existing 
common carriers have or propose to 
have facilities capable of performing 
such functions, in whole or in part by 
radio relay, coaxial cable or wire; and 
what plans or proposals there are for 
the establishment of a theatre televi- 
sion service. 

In '45 the FCC opened the door for 
relay experimentation, as a result of 
an SMPE request, and assigned on a 
shared basis channels in the 475 to 
920 mc. band, and channels in the 
1000 to 13,000, 16,000 to 18,000 and 
26,000 to 30,000 bands. Both Para- 
mount and Twentieth Century received 
temporary relay grants for the 2000 
and 7000 mc. channels and a bit of 
work was done. However, the FCC 
did not feel the activity was substan- 
tial, and when a request for a per- 
manent assignment was made de- 
clared that the requirements for 
theatre TV were not too clear to indi- 
cate the need for specific allocation. 
The FCC also reported, at that time, 
that it appears as though ... "a large 
part, if not all, the functions required 
by theatre television, should be 
handled by stations authorized to op- 
erate on frequencies allocated to the 
use of communications common car- 
riers." Accordingly, if the theatre in- 
terests cannot show in their answers 
to the 6 -point FCC query that they 
have a definite plan for the future and 
the means to carry out such a pro- 
gram, link -feed relays for theatres 
will become a service of other com- 
munication facilities. 

The query notice to the motion pic- 
ture companies did cite a point in 
favor of the film folks, the FCC dis- 
closing that the experimental authori- 
zations made it possible to develop 
two methods of projection in the 
theatre, one being the direct projec- 
tion and the other the intermediate 
method under which the television 
programs are converted to regular 
35 mm. film, which can then be shown 
on the screen via regular 35 mm. pro- 
jectors. 

Considering the pretentious TV 
plans of Twentieth Century, which 
were announced by Spyros P. Skouras, 
the film company head, at their recent 

annual stockholders meeting, and the 
accelerated interest of Paramount in 
television, it is entirely possible that 
an effective program will be submitted 
to the FCC and permanent assign- 
ments may result. But whether the 
film interests convince the government 
or not, there will be a definite film 
policy from the FCC, and Mr. and 
Mrs. Public will be viewing large - 
screen television in their favorite 
movie houses on quite a regular sched- 
ule very soon. 

SOME RATHER startling facts about 
firsts have been disclosed in a report 
on broadcasting by Jacques Souvairan, 
released by the International Broad- 
casting Union, Geneva. According to 
Souvairan, it was in Great Britain 
that broadcasting first reached . .. . 

"the practical stage and the country 
has led the way ever since both in re- 
search and study and in the manufac- 
ture and development of radio equip- 
ment." 

Souvairan states that television had 
its beginning in England and that a 
regular broadcasting service was in- 
troduced twenty -five years ago. De- 
scribing the British television service, 
Souvairan points out that the regular 
transmissions began in 1937, and in 
1939 there were "already 20,000 
owners." Today he says there are 
about 150,000 sets registered, and in 
three years about 500,000 are expected 
to become available. 

The Souvairan firsts and current 
production figures do not seem to jibe 
with the records we have seen of our 
activities on all radio fronts. Seems 
as if the boys and girls, too, over here 
have rung up quite an assortment of 
firsts for themselves in broadcasting, 
TV, receiver development and pro- 
duction, and allied fields, firsts which 
have given the American public an 
outstanding broadcast and telecast 
service that has set a pattern for most 
of the world. L W. 

ARRL CONVENTION 
AND SHOW 

AS PART of the 1949 ARRL Hudson 
Division Convention in New York 

City October 7, 8, and 9, an amateur 
radio show will be held at the 9th 
Regiment Armory, 125 West 14th St-, 
New York. 

Features of the show include radio 
equipment demonstrations for the full - 
fledged "amateur engineer" as well as 
the embryo ham, and a complete mo- 
bile -radio installation will be shown in 
operation. A radio -teletype communi- 
cation circuit will handle free messages 
to all parts of the country, and several 
transmitters will be on hand to relay 
messages to parts of the U.S.A. and to 
GI's in foreign countries. 

Among regular convention activities 
are planned lectures and a seminar on 
"How to Get Started in Ham Radio," 
plus a motion picture dealing with TVI 
elimination. The special lectures and 
seminar are designed for the younger 
generation. There will be door prizes, 
special activities, code contests, a 
Wouff Hong imitation, and other enter- 
tainment ideas. 30 
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TV EXTRA 
E D I T I O N WARD IflOTE man 

WARD PRODUCTS CORPORATION 1523 E. 45TH ST., CLEVELAND, OHIO SEPTEMBER 1949 

WARD SMASHES TV ANTENNA 
INSTALLATION COSTS! 

IT COSTS ONLY 6c IN LABOR 

(WP) CLEVELAND, OHIO 
The Chief Engineer of the Ward Products 
Corporation states that the new sensational 
Minute Man antennas are being made of 
FERMA -TUBE - a newly perfected non - 
corroding coated steel tubing, created espe- 
cially for Ward by the Jones and Laughlin 
Steel Corp., Pittsburgh, Pa. Independent 
laboratory tests on over 30 metals com- 
monly used for antennas have proved 
PERMA -TUBE the best for all weather in- 
stallations. Aluminum is too weak and other 
types of coated steel corrodes. Ward is the 
only manufacturer using PERMA -TUBE 
in constructing antennas. See your Ward 
Distributor today. 

TO ASSEMBLE WARD'S SENSATIONAL MINUTE MAN ANTENNA 

GREATER INCOMES AND PROFITS REALIZED 

BY INSTALLING WARD ANTENNAS. 

(WP) NEW YORK, N. Y. 

FLASH! 
WARD USES PERMA -TUBE IN CON- 

STRUCTING MINUTE MAN ANTENNAS. 

(WP) CLEVELAND, OHIO 

The Ward Products Corporation, a 
Division of the Gabriel Company, 
disclosed today their new Minute 
Man line of TV antennas. These 13 
antennas, ranging in list prices from 
$2.45 to $49.95 are completely pre - 
assembled. Where it formely took 
two installation men three -quarters 
of an hour (or approximately $7.50 in 
labor) to assemble the ordinary TV 
antenna, one man can assemble any 
Ward Minute Man antenna in a few 
minutes. This is the greatest techni- 
cal engineering improvement in the 
anténna field and the Ward engineers 
are to be congratulated on its 
achievement. They have spent many 
months in their laboratory perfecting 
the many ingenious construction fea- 
tures. See your Ward distributor 
today. 

Now you can make big money on a 
standard installation fee. It has been 
reported that servicemen and re- 
tailers are realizing greater profits 
by installing Ward Minute Man 
Antennas. The quick 3 minute in- 
stallation makes the big difference. 
It means more installations per day 
and at greater returns. No con- 
sumer complaints have been reg- 
istered by big labor bills. See your 
Ward distributor today. 

See Your 

Ward Distributor 

Today 

INTRODUCING WARD'S NEW "MINUTE MAN" TV ANTENNAS 

Dick Moss, television engineer, flicks up dipole 
in assembly operation of Ward Minute Man 
antennas. (Model TV -46). 

A few seconds later and Dick snaps the high 
frequency dipole into position. It costs only 6c 
in labor to assemble this Ward Minute Man 
antenna. 

September, 19-19 

Completely Pre -Assembled 

Constructed of Non -Corroding 
Permalube 

Profitable to Install 

There are Word Minute Mon Antennas for every purpose end use /rem ony dhronce from 
)he transmitter. See your distributor today. 
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To be sure your 
calculations are 

RIGHT, use 

1. Fischer's 

RADIO ,& 
TELEVISION 

MATHEMATICS 
Save time and trouble. In this new book you 
can quickly find the solution of any mathemat- 
ical calculation required in radio or television 
work, as, for instance, the factors in distortion, 
television focus control, antennas, etc. When- 
ever you are "stuck" on a problem, look in 
this book. Its complete index shows you imme- 
diately where to turn for the answer you want. 

Over 400 sample problems, completely worked 
out. All the calculations commonly required in 
the design, operation or servicing of radio, tel- 
evision and modern industrial electronics are 
included, arranged under electronic headings 
where they can be easily found. All formulas, 
mathematical tables, and a math review are in- 
cluded. A highly useful handbook for anyone 
working in radio or television and for all those 
preparing for FCC license exams. $6.00 

Have you got these useful books? 

2. Introduction to Practical Radio 
By Tucker. Says one of the thousands of radio 

men using it: "I have this book and it is money 
well spent." It explains all radio essentials in 
the clearest, most practical terms, with hun- 
dreds of problems showing specifically how 
theory is used in the construction and servicing 
of radio equipment. $3.00 

3. Principles of Radio for Operators 
By Atherton. Using wartime training meth- 

ods this book teaches radio essentials through 
hundreds of illustrations and graphic demon- 
strations, with very simple explanatory text. 

$4.00 

4. Introduction to Electronics 
By Hudson. Will help you understand the 

principles and key equipment of television and 
other modern electronic developments. $3.30 

5. Public Relations for Retailers 
By Mahoney & Hession. The first complete 

practical guide to modern business techniques 
that the retailer can profitably use to gain pub- 
lic approval and increase his trade, with exam- 
ples of successful public relations practices in 
over 200 stores throughout the country. $4.50 

SEE THEM FREE 
The Macmillan Co., 60 Fifth Ave., New York 11 

Please send me a copy of each of the books 
checked by number below. I agree to remit in 
full or to return the books within ten days 
without further obligation. 

1. 2. 3. 4. . 5. 

Signed 

Address 
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NEW TV 11E 1, IVERS 

on the Market 
GAROD "RALEIGH" 

Recently announced by the Garod 
Electronics Corporation, 70 Washing- 

ton Street, Brooklyn 1, N. Y., is a new 
16 -inch direct -view console TV re- 
ceiver with a 140 -square -inch screen. 

Known as the "Raleigh," the set is 
available in a mahogany cabinet, 24 
by 41 by 21 inches in size and features 
a continuous tuning unit and slide- 
rule dial. In a blonde mahogany ver- 
sion, this model, No. 1548, is called 
the "Granada." 

"MANHATTAN" TABLE RECEIVER 
An "opera glass" feature is incor- 

porated in the Model TC 10 H "Man- 
hattan" table receiver manufactured 
by Stromberg- Carlson, 100 Carlson 
Rd., Rochester 3, N. Y. 

This innovation permits the center 
interest of the picture to be enlarged 
at the push of a button to take in the 
entire face of the tube. The 10 -inch 
picture tube in the set does not have 
the conventional mask framing the 
image. Another push of the button 

will allow the 
to normal size. 

The enlargement increases the area 
from only 61 to 71 square inches, but 
company engineers state that the ac- 

image to be returned 

tual increase in size of the center in- 
terest is about one and one -half diam- 
eters, or more than double the area 
of the original. 

GIANT PICTURE TV KIT 
Transvision, Inc., 460 North Avenue, 

New Rochelle, N. Y., is producing a 
lower -priced console Model 12CL TV 
kit, featuring a 200 -square -inch pic- 
ture. 

A larger picture is attained by using 
a 121/2-inch picture tube with a spe- 
cially fitted, built -in, all -angle lens, a 
recent Transvision development. 

An electromagnetic kit, the model 
uses 22 tubes plus the picture tube, 
and it has a 6" by 9" Alnico speaker. 
Continuous tuning on all 12 TV chan- 
nels is permitted by the tuning unit. A 
choice of indoor or outdoor antenna, 
60 feet of lead -in wire, and a console 
cabinet in mahogany or walnut, com- 
plete with tubes, are included in the 
quoted price of the kit. 

G -E CONSOLETTE 
Model 815, a consolette ensemble 

combining a receiver and matching 

table is the first receiver made by 
General Electric, Syracuse, N. Y., to 
use a 16 -inch picture tube. Appearing 
to be one piece of furniture, the en- 
semble retains the convenience of sep- 
arate units. 

Other features of the set include 
dual dynapower loudspeakers that al- 
low a full, undistorted receiver output, 
and separate circuits for each of the 
12 channels for best reception. A 
Gruen circuit is incorporated, which 
automatically locks the picture in syn- 
chronization, and each set is provided 
with automatic gain control. 

CROSLEY PORTABLE TV 
Expansion of the Crosley Division, 

Avco Manufacturing Corporation, Cin- 
cinnati, Ohio, TV line was announced 
by the addition of a portable receiver 
weighing only 38 pounds. 

RADIO íßt TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


RADIOMEN'S HEADQUARTERS :;,: WORLD WIDE MAIL ORDER SERVICE!!! 
ELECTRONIC ALTIMETER 

Only $45.00 

Television 300 ohm twinhiue, per 500 ft. 
spool $9.95 
Miniature bayonet pilot light sockets -per 
hundred $2.50 

STROMBERG 
CARLSON- 
Power Switch- 
ing Belay Box. 
Neat 31/2 x 4 x 
51/2" Steel case 
with tight fit- 
ting cover fin- 
ished in Strom - 
berg's usual 
beautiful choc- 
olate color 
crackle finish - 
98c. 

Brand new APN -1 14 tube electronic alti- 
meter in original factory packing. This 
famous 18x9x7 unit, which weighs only 25 
lbs. without plugs or cables, cost the govt 
$2000 and includes a transmitter, a re- 
ceiver, all tubes, an altitude meter, an 
altitude limit switch, and two easily in- 
stalled 11' antennas Working on the 
radar principle, the ieceiver measures the 
absolute altitude fr'o1n 3 to 4000 feet, with 
precision enough for blind landings. In 
addition the altitude limit switch gives an 
alarm if the plane's height varies by more 
than 10 feet from a preadjusted value. 
Fills recent C.A.A. requirements effective 
Feb. 15, 1949, that all scheduled airlines 
must have terrain clearance indicators ca- 
pable of giving warnings at 500, 1000 and 
2000 ft. Another otitstanding feature is 
that connections are provided to control 
an electronic automatic pilot. Send for 
our aircraft radio equipment catalog. Ex- 
port inquiries invited. 
Model for 12 to 14 volts D.0 $75.00 
Model for 24 to 28 volts D.0 $45.00 

CERAMIC INSULATED VARIABLE 
AIR CONDENSERS 

350 mmfd, 5 gang -$1.95; 
4 gang -$1.49; 3 gang -$1.29 

10 mmf 5.35 -10 for $2.90 
100 for $23.00 

15 mmf $.35 -10 for $2.90 
100 for $23.00 

25 mmf $.35 -10 for $2.90 
100 for $23.00 

35 mmf 5.40 -10 for $3.40 
100 for $28.00 

50 mmf $.45 -10 for $3.70 
100 for $30.00 75100 5.50-10 $380 for $4.40 

100100 
for 5.55 -10 for $4.50 

$39.00 
140 mine $.80 -10 for $7.40 

100 for $64.00 
160 f $1.00 -10 for $8.50 1Óó for $70.00 2 Gang 140 mmf $1.60 -10 for $12.50 

300 for $100.00 
SUPER SPECIALS 

2 gang midget superhet tuning condensers with 1/e" shaft & trimmers. 9 for $2.50 
Butterfly condensers. rotor has double ball bearings : ml a " shaft. 
15 mmf. per $.50-10 tion f $4.50 

100 for $40.00 
30 mmf. per section 5.60 -10 for $5.50 

100 for $50.00 
50 mmf. per section $.70 -10 for $6.50 

100 for $60.00 
Manufacturers and distributors write 

for prices on Marger quantities. 
WE HAVE OVER 250,000 VARIABLE 

CONDENSERS IN STOCK. 
AUDIO AMPLIFIER -Brand new, dual triode amplifier having 2 of the valuable and 
scarce ncer type audio transformers that 
sell for over $10.00 apiece. Neat aluminum 
ose, fully enclosed (largest dimension 6 inches). Perfect for intercom systems, 

phono amplifiers, mike amplifiers, or signal 
tracer amplifier 

bargain 
for testing radio sets. A 

sensational a gain at only $3.40 each 

R E M O T E 
CONTROL 
U N I T - 
A 1 u 

r rum case 4x 
3x2 contain- 
ing 2 poten- 
t i o m e 
ters, triple 
pole switch, 
4 knobs. 
phone jack, 

gear mechanism and revo- 
lution counter -99c. With 
8 prong JAN connector to 
at box -51.39. 

HEAT GUN 
Streamlined pistol grip 
heat gun in vivid red 
housing, that delivers a 
powerful 20 Cubic Ft. per 
minute blast of hot air at 

160 Fahrenheit. Ordinary blowers have 
small fan motors, but this has a lifetime - 
lubricated AC -DC motor of the rugged 
vacuum cleaner type, that produces a hur- 
ricane of either hot or cold air. Perfect 
for blowing out dirt or dust from radie 
chassis, drying out ignition systems, warm- 
ing up carburetors, quick -drying paint, 
thawing out radiators or water pipes, etc. 
Warning: -Beep this away from your wife. 
or she will be using it to dry her hair be- 
cause it will do it in half the time of her 
ordinary hair dryer, to say nothing of her 
using it to dry stockings or clothing, or 
defrost the refrigerator instantly. Only 
$12.95. Satisfaction guaranteed or money 
refunded if returned prepaid within 5 days. 

NO ROOFTOP CLIMBING HERE! 
The BUFRAD Model 
SIP portable indoor 
antenna adjusts eas- 
ily to any channel 
and any station di- 
rection. Forty inch 
golden three section 

dipole, with ivory plastic 
base with felt pad to pre- 
vent scratching furniture. 
Can also be readily in- 
stalled, attached to ceil- 
ing base up. 300 ohm 

line furnished. Your cost $2.45. Lots of 
12 at $1.95 each. 

STUPENDOUS VALUE IN 3 SECTION 
PERMEABILITY TUNER 

The entire variable tun- 
ing section of a deluxe 
current model General 
Motors radio. Amaz- 
ingly tiny (4x3x21/2 "), 
though truly half of a 
radio. Shielded R.F. sections Litz wire 
wound. All 3 tuned circuits adjustable at 
both low and high ends of dial. Compact 
enough to be used to pep up any 2 or 3 
gang superhet or 2 gang TIIF. Will substi- 
tute for entire original tuning system in- 
cluding variable condenser or if desired the 
original tuning condenser can be connected 
to these coils, and the coils set to proper 
inductance (no instruments required), and 
the set tuned just as before, although much 
greater sensitivity and selectivity will re- 
sult. Can be used as a multiple section 
wavetrap that will cut out undesirable in- 
terference as with a knife. If only a little 
bit better than average results with a slug - 
tuned wavetrap are necessary, the unit can 
be split up In a couple of minutes into 3 
coils that can be used on 3 different jobs. 
These coils, super -compact and really hot, 
can also individually replace any broadcast 
band RF, oscillator, or lot detectar coil 
with improvement in results in any set. 
After seeing one of these units, you'll order 
a dozen just for general repair or replace- 
ment work. Cost the manufacturer several 
dollars. Your cost -$1.49. 

OUR PE -109 POWER PLANT 
Direct Current 

This power plant consists of a gasoline 
engine that is coupled to a 2000 watt 3.2 
volt DC generator. This unit is ideal for 
use in locations that are not serviced by 
commercial power or to run any of the sur- 
plus items that require 24 -32v DC for oper- 
ation. The price of this power plant tested 
and in good condition is only $79.95 F.O.B. 
Buffalo, or we can supply in strictly "as 
is" condition for $58.95 F.O.B. New York 
City. These latter are 
exactly as received, in 
heavy steel- strapped 
govt cases, and 
we are unable to 
determine if the 
individual units 
are new, or what 
the condition is 
if used, while the 
$79.95 are some 
some of the same that we have brought to 
Buffalo for testing and repair if necessary. 
We do not recommend gambling on the 
"as is" condition, except for quantity pur- 
chasers. We can also supply a converter 
that will supply 110v AC from the above 
unit or from any 32v DC source for $12.95. 

Terrific Value - 
PORTABLE ELECTRIC DRILL 

(Sold at less than established factory price 
so we cannot mention brand name) 

Only $19.95 equipped with 1 4" Jacobs 
Geared Chuck and Key. Not an intermit- 
tent duty drill, but a full size rugged tool. 
Most convenient type switch, natural grip 
handle, and balance like a six shooter. 
Precision cut gears- turbine type cooling 

blower -extra long brushes. 
No stalling under heaviest pressure because 

of powerful 110 Volt AC -DC motor and 
multiple ball thrust bearing. 

Other bearings self- aligning lifetime- lubri- 
cated Chrysler Oilite type. 

Made for toughest year -in and year -out 
service in plant or on construction jobs. 

Amazing perpetual factory guarantee as- 
sures.you of a lifetime of trouble -free use. 

25% deposit on C.O.D.'s. Full refund (you 
pay transportation) if not pleased with 
drill after trial. 

GENERAL ELECTRIC 150 WATT TRANSMITTER 
COST THE GOVERNMENT $1800.00 

COST TO YOU -BRAND NEW- EXPORT PACKED $100.00 
This is the famous transmitter used in U.S. Army bombers and ground stations, during the war. Its design nd construction have been proved in service, under all kinds of con- ditions, all over the world. The entire frequency range ie cr covered by means of plug- tuning its Which are included. Each tuning has its own 

is 
and power amplifier coils and and antenna tuning circuits-all designed to operate at top efficiency within its particular frequency range. Transmitter and accessories are finished in black crackle, and the milliammeter, voltmeter, and RP ammeter are mounted on the front o a 

p:,ncl Den, e the .sl f ,tlu v: FREQUENCY RANGE: 200 S and 15 to 
M 12,500 KCC (Will (Will operate on 

and 20 meter band with slight 
are 

for which diagrams 
e itfeud, furnished. td, Self- excited, 

calibrated. POWER AMPLI- 
FIER: Neutralized class "C" stage, using 211 tube and equipped with 
antenna coupling circuit which matches practically any length antenna. MODULATOR: Class B" -uses two 211 tubes. POWER 
SUPPLY: Supplied complete with 
dynamotor which furnishes 1000V 
at 350 MA, from either 12 or 24 
volts- Complete instructions are 
furnished to operate set from 
110V AC. SIZE: 211/ x23x91/ ". 
Total shipping wgt. 300 lbs., com- 
plete with all tubes including a 
full net of spares besides those 
necessary for operation, dynamotor 
power supply. seven tuning units. 
antenna tuning unit and the essen- 
tial plugs. 

ACRO 
TELEVISION 

CHASSIS 
CRADLE 

Pays for itself 
b 

in a week - 
Saves and elim- 
inates broken 
tubes, coils, 
dials, etc. Cad - 
Inium plated 
steel, finger -tip 
control. A ne- 
cessity for Tele- 
vision Service. 

SELENIUM RECTIFIERS 
All types are rated at 130 V.A.C. Do not 
assort to make quantity. 

Single 
Lots IO Lots 50 Lots 

75 MA $0.70 $ 6.50 $31.00 
100 MA .75 7.00. 32.50 
150 MA .80 7.50 35.00 
200 MA 1.05 10.00 47.50 
250 MA 1.25 12.00 57.50 

TWIN COAXIAL CABLE 
at a Sensational Price 

Two No. 12 stranded conductors within a 
capper shielded, vinyl jacketed, polyethy- 
lene core. Can handle over 5 KW. of R.F. 
power. The ideal TV leadin for the most 
exacting installations such as apartment 
house antenna systems. Perfect for any 
twinax use calling for cable within the 
range of 70 to 95 ohm nominal impedance. 
Regular price $.72 per ft. Your cost $15.00 
per hundred feet. Ask for RG -5711. 
11G -5915 72 Ohm Coax. The most popu- 
lar TV type. Regular price $.17 per ft. 
Your cost 5.05 .oer ft. or $4.60 per C. 

Super Special On 
ISOLATION TRANSFORMERS $1.95 
Many adjustments on radios and TV sets especially the AC -DC types, require that the chassis be grounded for stability and suc- cessful results. Using an isolation trans- former this can be done as a 

r 
utine procedure on every Set on the test bench, ndinn the hazard of shock and the usual 

but lcome fireworks. 
Connected as auto transformers these iso- lation transformers can also be used to 
change 110 v to 220 v or the reverse. 
We do not believe that 100 watt 110 v isolation transformers have ever before been offered at less than double our price 
of $1.95, 

SUPER SPECIAL 
FA I 

R Our quantity 
bombsight set 

limited 
UNITS. 

justify the space required by a photo, but 
each unit is brand a contains 9 tubes 
which alone have a total value of $15.00: 
8 electric motors or generators, 6 of which 

of the permanent magnet field type; are 
and 20 valuable precision resistors. 

BUFFALO RADIO SUPPLY 219 -221 Genesee St., Dept. 
September, 1949 

RN-8, 

SCR -274N COMMAND SET 
The Greatest Radio Equipment Value in 

History 
A mountain of valuable equipment that 
includes 3 receivers covering 190 to 550 
KC; 3 to 6 .11C; and 6 to 9.1 MC. These 
receivers use plug -in coils, and conse- 
quently can be changed to any frequen- 
cies desired without conversion. Also in- 
cluded are two Tuning Control Boxes; 
1 Antenna Coupling Box; four 28 V. Dy- 
namotors (easily converted to 110 V. op- 
eration); two 40 -Watt Transmitters in- 
cluding crystals and Preamplifier and 
Modulator. 29 tubes supplied in all. Only 
a limited quantity available, so get your 
order in fast. Removed from unused air- 
craft and in guaranteed electrical condi- 
tion. A super value at $59.95, including 
crank type timing knobs for receivers. 
Without these knobs the receivers can't 
be tuned, and are only useful for parts. 
Don't buy without knobs! 

Supreme 592 Multimeter -The finest that 
money can buy. Uses 40 microamp 25000 
ohms-per-volt meter. 14 push -buttons se- 
lect instantly any one of 44 ranges of 
AC -DC volts, current, resistance or utput. 
Truly a real precision meter 
YOUR COST ... ... ... ..... $55.95 

SPEAKERS -These PM speakers are the fin- 
est that are available. All have heavy 
oversize Alnico V magnets. 
31/2" $1.15.... 6 for $6.60 
4" $1.15.... 6 for $6.60 
5" $1.10....10 for $9.50 
6" 91.50.... 6 for $8.70 
6 "x4" Oval $2.10.... 6 for $10.80 
7" (Car Radio Side)$4.50.... 6 for $21.50 
8" ....10 oz $3.95.... 6 for $20.50 
8" .... °21 ou 94.95.... 6 for $26.50 
10" ...21 0 z. $5.50.... 6 for $30.00 
12" ...21 nu. . $7.95. ... 8for $42.00 
AUTO -TRANSFORMER- Steps up 110v, or 
FILSTRANSF2Ö6.3v,13 Amps. 9$1.35: Uni- 
versal Output Trans. 8 Watt -89c; 18 Watt -$1.29; 30 Watt-$1.69. AUDIO TRANS- 
FORMER: S. Plate to S. Grid. 3:1 -79e; 
S. Plate to P.P. Grids -79c; Heavy Duty 
Class AB or B, P.P. puts -$1.49; Midget 
Output for AC -DC sets-69c; MIKE TRANS- 
FORMER for T -17 Shure microphone, simi- 
lar 

to 
mike to n ce type- 

$2.00. Stancor SB 
or r grid- $1.95. 
Fully shielded GE single button mike trans- 
former in beautiful silver finish case...99e 
POWER TRANSFORMERS -Half -shell type. 
110V. 60 cy. Centertapped HV winding. 
Specify either 2.5 or 6.3V filament when 
ordering. 
For 4-5 tube is -650V, 40MA, 5V 

& 2.5 or 6.3V $1.49 
For 5 -6 tube sets -650V, 45MA, 5V 

& 2.5 or 6.3V $1.75 
For 6-7 tube is -675V, 50MA, 5V 

& 2.5 or 6.3V $1.90' 
For 7 -8 tube sets -700V, 70MA. 5V 

& 6.3 or two 2.5V $2.35 
For 7 -8 tube sets -700V, 70MA, 5V 

& 6.3 (25 Cycles) $3.60 
For 8 -9 tube sets-700V, 90MA, 5V- 

3A, 2.5V -3.5A, 2.5 -10.5A $2.85 
For 9 -11 tube sets -700V, 5V & 6.3V 

4A $2.85 
For 9 -15 tube sets -600V, 150MA, 5V 

& 6.3V 52.85 

1950 MODEL MUTUAL CONDUCT- 
ANCE TUBE TESTER $52.95 

No possibility of good 
tubes reading "Bad" or 
bad tubes ding 
"Good" as on dynamic 
conductance testers or 
other ordinary emis- 

n testers. Attractive 
d 

anRe 
l 
o n 

an hease rketl 
ppearance . 

ma 
Large 45/ " meter . Cali- 

brated ieeomho rate 
scale 

well as Bad-Good 
Front panel 

fuse . , Individual 
sockets for li tube base types- voltages 

and .75 volts to 117 vo is d complete 
Switching flexibility allow all present and 
future tubes to be tested regardless of loca- 
tion of elements on tube base . Indi- 
cates gas content and 

section 
shorts or 

1oct51, 
on 
ctal each miniature tubes n including nlg 

cold cathode, magic eye and voltage regula- 
tor tubes as well as all ballast resistors. 
Name of the nationally known manufacturer 
Withheld because of special price offer. 
Model "C "- Sloping front counter 

case $52.95 
Model "P "- Handsome hand -rubbed 

portable case .. $57.95 
Built -in roll chart with either of 

above $5.00 extra, 

BUFFALO 3, N. Ya 
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i?Or.e Vafitt 

about GOOD REPRODUCTION 
Written by an English music lover turned 
sound expert, this little book is so good it has 
been selling like hot cakes for months though 
we hardly ever before bothered to advertise it. 
In not -too- technical language, it is so chock- 
full of facts as to interest even sound engineers. 
You'll find it the handiest, dandiest thing ever 
written on the subject of sound reproduction. 

"LOUDSPEAKERS. The How and Why of 
Good Reproduction." Only $1.47 postpaid. 

Sus FM 7uaec with 
Automatic Frequency Control 
Just out -this highly compact, newly de- 
signed FM Tuner at only $57.50 boasts 
such high quality features as temperature 
compensation to prevent drift, AFC, IO 

miniature tubes including three IF stages. 
two cascade limiters, Foster -Seely dis- 
criminator. 2 microvolt sensitivity guaran- 
teed. IF band width 200 KC at 6DB down. 
Complete, ready to use, not a kit. 

Suad All- Triode Amplifier 
A worthy mate to our Tuner. 10 Watt, 7 tube 
high fidelity amplifier, from design published 
by Consumers' Research, Washington, N. J. 

Complete Kit $42.50. 
Laboratory wired and tested, 

ready to use. $69.50. 

"219" High Fidelity Package 
Ask us for folder describing the "219," our 
high fidelity package which includes tuner and 
amplifier described above plus 3 -speed record 
changer and Altec Lansing 600 -B speaker. All 
for $219.50. Unmatched for quality at 
many tines the price. 

Also write us for Sun's new Sound catalog, now 

on the presses. 

Order by Mail 
Send full amount with order or 25% on C.O.D's. 

SUII RADIO -` - 
.o ELECTRONICS COMPANY INC. 

122 -124 DUANE STREET 
New York 7, N. Y. BArclay 7 -1840 

2 BLOCKS NORTH OF CHAMBERS ST. 

122 

The set provides a 283i-square-inch 
picture on a 7 -inch direct -view tube. 
This model, 9-425, is provided with a 
special automatic control that holds 

picture contrast constant even when 
reception is being switched between 
strong and weak stations. 

Encased in a luggage -type cabinet, 
the receiver is styled in two -tone 
brown leatherette with a leather car- 
rying handle. An adjustable dipole 
antenna is carried inside the cover. 

SPELLMAN "IMPERIAL" 
A television receiver especially de- 

signed for large audiences is being 
manufactured by Spellman Television 
Co., Inc., 130 West 24th St., New York 
11, N. Y. 

Answering the needs of commercial 
establishments and institutions, the 

to 

"Imperial" was designed for theaters, 
hospitals, schools, churches, factories, 
large homes, etc. Among the features 
of the unit are a 3 by 4 foot picture, 
remote control operation, an exclusive 
regulated power supply, and an auto- 
matic cut -out relay for tube protec- 
tion. 

"HOME THEATER" TELEVISION 
A line known as "home theater" 

television receivers has been intro- 
duced by American Television, Inc., 
5050 N. Broadway, Chicago, and will 
include all popular direct -view sizes 
and models. 

For many years the company has 
been manufacturing cathode -ray tubes 
under the direction of its inventor- 

SHOOTS TROUBLE 

FASTER! 

PRICE 

$9.95 
at distributor 
or postpaid, 

direct. Sorry. 
no C.O.D.'s. 
Ohioans add 
3 /e State 
Sales Tar. 

MAKES MORE 
MONEY FOR YOU 
ON JOB OR AT 

SERVICE BENCH! 

&onaJeie 
MULTI -FREQUENCY GENERATOR 

In radio service work, time means money. Locate 
trouble 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. 
2560 cycles to 20 Megacycles. Also used for Checks 
on Sensitivity. Gain. Peaking. Shielding, Tube test- 
ing. Wt. IS oz. Fits pocket or tool kit. See at your 
distributor or order direct. 

Clsppard 
DEPT. N, 1125 BANK STREET 

CINCINNATI 14. OHIO 

QUALIFIED JOBBERS WRITE. WIRE 
FOR DETAILS. 

Instrument 
Laboratory, Inc. 

HIUlpY tomPpnY 
September Sales Sensations! 

TUBE OF THE MOTH -807 79c Brand new, not boxed 
ORDER .1 for 52.95 and WE PREPAY SHIII'I'.. 

CONDENSERS 
1 mid. 50 VDC bathtub condensers. 
Batch of 10 for only $ 1.00 
TS -12 /AP UNITS 1 and 2. Complete $275.00. 
Tons of radar parts and fittings. Write for pa/ t 
' a u need. 
TCS Remote Control Unit. New! $14.50 
CABLES for above: 20 ft 2.50 

6 in. 1.25 

METERS 
n -50 mils, DC. Westinghouse, 3" square 
New! $4.95 
0-15 mils, DC, C.E. 3" square. New! 4.95 
NOTE: Order any 2 or more of the following 
items and deduct 10 Oi. 

SCR -274N, ARC -5, ATA /ARA 
EQUIPMENT 

.19-55 Mcs. Receiver. New $14.75 
3 -6 Mcs. Receiver. Good cond. guar. 4.95 
6 -9 bics. Receiver. Good cond. guar. 5.95 
7 -9 Mcs. Arc -5 Trans. New but not 
factory packed 6.95 
3 -4 Mcs. Arc -5 Trans. Brand new.. 16.95 

(average wt. of above items 13 lbs.) 
ANTENNA SWITCHING RELAY: Current indicator 
is meter with 2 milliamp movement, not linear 
on D.C. lias best switching relay on the market. 
With 50 MMFD fixed. 5,000 V. vacuum con- 
denser. 
Near new condition $1.75 

2 -IN -1 SPECIAL!!!! 
BC -458, 4 -5.3 Mcs. Transmitter PLUS BC -457. 
5.3 -7 Men. Transmitter, Includes rack, mounting. 
and plugs. Good condition guaran- 
teed. Wt. 25 lbs. The whole deal.. $10.00 
The Hiway Policy: 25% DEPOSIT WITH ORDER. 
Remit in full -SAVE C.O.D. CHARGES. SATIS- 
FACTION GUARANTEED OR YOUR MONEY 
BACK! 

HIWAY COMPANY 
Electronic Division 

1304 S. HOOVER ST. 
(Just S. of Pico) ¡Fitzroy 0343) 

LOS ANGELES 6, CALIFORNIA 

Send for FREE Catalogue! 
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president, Ú. A. Sanabria, and Dr. Lee 
DeForest, director of research. Thou- 
sands of television technicians have 
been trained in the three Chicago 
schools maintained by the company. 
The "home theater" line will admit 
the company to the ranks of television 
receiver manufacturers for the first 
time. 

COIN OPERATED "SLAVE" TELEVISION 
Three minutes of television for a 

nickel is what the General Electric 
Company, Syracuse, N. Y., is offering 
in conjunction with a juke -box manu- 
facturer at a luncheonette in Hoboken, 
N. J. Results of the experiment will 
not be available for several months. 

Two booth sets are now operating 
experimentally, the sets being 
mounted in the wall above each table; 
the 10 -inch tube is mounted vertically, 
and the patrons see the picture on a 
slanted mirror at their eye level. Each 
set has its own coin mechanism, which 
will take up to a quarter. 

The master receiver, to which each 
booth set operates as a "slave," may 
be located anywhere in the room, de- 
livering the signal by cable to the 
individual set. The proprietor selects 
the programs, and regulates them; 
only the sound volume can be regu- 
lated in the booth sets. One master 
receiver powers about 20 "slave" units. 

TRANS -VUE HOME TELEVISION 
A 31 -tube combination TV -AM -FM 

receiver enclosed in a warm blonde 
bisque cabinet was shown recently by 
Trans -Vue Corporation, 1139 -41 S. 
Wabash Ave., Chicago 5, Ill. 

This Cine 145B home television con - 
solette incorporates a phonograph 

plug -in receptacle, and features a 15" 
expanded zlound DuMont picture tube, 
providing a direct -view picture of 145 
square inches. The set also has the 
advantages of the "instantuner," a 
graduated slide tuner for sharp and 
steady pictures. 

-Eh 
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/au 
Build i ern 

¿JEN% 
n 

N 

but 

THEYLASTA LIFETIME! 

INSTRUMENT 

"El KITS 
5''' 'SCOPE 

Model 400-K 

3995 

HIGH -PRECISION 
VACUUM TUBE 

VOLTMETER 

Model 221 -K 

$23s5 
Tops in work 
bench versatility. 
15 different 
ranges! AC and 
DC ranges: 0/5/10 
/100 / 500 / 1000 
volts. Electronic 
onmmeter ranges 
from .2 ohms to 1000 megohms in 
5 steps. New features include Zero 
Center for TV discriminator align- 
ment. DC input impedance is 26 
megohms. Exceptionally accurate. 
big 4% " meter cannot burn out. 
Double triode balanced bridge cir- 
cuit assures stable, guaranteed per- 
formance. Sturdy portable steel case 
with etched, rubproof panel 110- 
130 V. AC 50 -60 cycle. Size 9%" x6 "x5 ". 

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

Pocket VOLT -OHM 
MILLIAMMETER 

Quality throughout! Laboratory Precision scope, for FM, AM, & TV servicing. De- flection sensitivity: .65 volts per inch full gain. Linear sweep 
with 884 gas triode. 
circuit, sweep cycles. Frequency 

30,000 cycles. 
frequency - -:- 

from 5s to 50,000 
horizontal 

and vertical fr50 cycles. Provision amps !l 
synchronization, 

Complete with 
for 

intensity 
modulation. 

4. and SBpl C Re' and intensity 
884. and 5 R tube. 6SJTn. 

for meas- 
uring ea 
u 130 volts peak voltages screen for 

on 

to 

front of lts AC, 50 -60 
voltages. Operates 

110 handsome cycles. 
etched, controls of Panel. Size: Si /2" 3-color ethheh, 30 lbs. As with all 17 

kit high, Shpg. Pictorial and Schematic Ci kits, easy-to-follow Pfi. wt. 
Mode1FACTORe -BUILT OSCILLOSCOPEuded. 

assembled, but fully wiredh'qualitY, life-long and tested 
:. $69,95 

PENCIL -TYPE 
HIGH FREQUENCY RF PROBE KITS 

Model511 -K. A 
"must" for ser- 
vicemen! Per- 
fect kit for the 
beginner. 5 AC 
ranges to 1000 
V ; 5 DC ranges 
to 2500 V; 
Ohms, to 1 meg. 

3" precision meter. New 
.n, proved Geranium crystal rec- 

tier circuit $14.95 
Model 511 Factory- wired, tested $17.95 

NEW! MODEL 320 -K 
SIGNAL GENERATOR 

$19g5 
An excellent in- 
strument for ser- 
v i c e , lab. and 
school use. Can 
be used for li'M 
AM alignment 
and to provide 
TV marker fre- 
quencies. Highly 
Stable Hartley 

oscillator has range of 150 kc to 102 mc 
pith fundamentals to 34 mc. Colpitts au- 
dio oscillator supplies pure 400 cycle sine 
wave voltage for modulation. Audio oscil- 
lator voltage can be used for testing dis- 
tortion in audio equipment, bridge measure- 
ments, etc. Handsome etched panel with 
easy -to -read calibrations. Easily assembled 
and aligned. Complete with tubes. 
FACTORY WIRED AND ALIGNED 
Model 320. Ready to use $29.95 

FREE! Write today for colorful new 
catalogue, and name of your 

nearest Jobber. NOTE: Prices do not in- dude shipping charges 

Germanium crystal probes for visual RF 
signal tracing and measurements to over 
200 megacycles. 'A" O.D., 6%" long. 
Model P -75K. Can be used with EICO 
Models 221, 113A, or any VTVM I 

Model P-76K. For Models 400 & $3.75 145 
Models P75 or P76. Same as above but 
factory wìred and tested. Each...57.50 

NEW! 
MULTI -SIGNAL 

TRACER 
Model 145 -K. Ver 
satile, high gain - 
high frequency in 
strument. Self 
contained test 
speaker permits 
audihle signal 

tracing 01 RF, IF, FM, audio, and video 
circuits. Has provision for visual tracing 
with VTVM. Response is well over 200 mc. 
3 -color hammertone panel. 110 -125 V. AC 
Size 10" x 8" x 45/4 ". Comes complete with 
tubes and diode probe in $1895 kit form 
FACTORY -BUILT AND TESTED 
Model 145. Ready to oper- 
ate $28.95 

EASY -TO- FOLLOW SCHEMATIC 
& PICTORIAL DIAGRAMS 
come complete with 
every EICO In- 
strument Kit. 

Each kit fully guar V 

anteed to operate per- 
fectly when assembled 
according to our in- 
structions I 

ELECTRONIC INSTRUMENT CO., INC. 
276 Newport Street, Brooklyn 12, N. Y. 

JOBBERS: Write tuuay for 
complete literature and dis- 
counts. 
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FRESH STOCKS! 
NAME BRANDS! 

NEW! 
OVER 500.000 

" RESISTORS and CONDENSERS 
AT TREMENDOUS SAVINGS TO YOU!! 

IN KITS OF 100 ASSORTED VALUES: 

CARBON RESISTORS (Non -Insulated) 
1/4 to 2 Watt $ .65 

CARBOHM -200 Ohms to 6 Megs. 
1/2 and 1 Watt $ .98 

INSULATED 
Vs Watt $1.05 
% Watt 1.49 
1/2 Watt 1.59 
1 Watt 1.79 
2 Watt 1.95 

CONDENSERS -100 Assorted 
Paper Tubular 200 to 1000 V $1.95 
Mica 300 to 500 V- 1.89 
Tubular Ceramics 500 V- 1.95 
Button Ceramics. T.V. Type 1.95 

WIREWOUND RESISTORS 
Enamel, (E) ; Koolohm, (K): 

Candohm, (C) 
E. 5 Watts 7000 Ohms ..10 for $ 
K. 5 Watts 14000 Ohms ..10 for 
K.10 Watts 500 Ohms ..10 for 
K.10 Watts 3000 Ohms ..10 for 
E.10 Watts 3000 Ohms ..10 for 
E.10 Watts 3500 Ohms.. 10 for 
E.10 Watts 5000 Ohms ..10 for .95 
C.20 Watts 5000 Ohms ..10 for 1.59 
C.50 Watts 350 -400 Ohms 10 for 1.89 

TUBULAR ELECTROLYTICS 
25 Mfd. 25 W.V.D.C.....10 for $ .95 
10 Mfd. 150 W.V.D.C.....10 for 1.39 

ASSORTED CONDENSERS 
Round Metal Can 

.1 Mfd. 1250 V. Oil 7 for $1.00 
1 Mfd. 600 V. Oil 9 for 1.00 
2 Mfd. 600 V. Oil 6 for 1.00 

30 Mfd. 50 V. Lytic 7 for 1.00 
40 + 40 Mfd. 250 V. Lytle 3 for 1.00 
200 Mfd. 40 V. Lytic 2 for .89 
500 Mfd. 200 V. Lytic Each 1.05 

1000 Mfd. 8 V. Lytic 2 for .89 
3000 Mfd. 3 V. Lytic 3 for 1.00 

Round Paper 
60 + 30 + 10 Mfd. @ 300 -200- 

250 V.D.C. 2 for $ .95 
Square or Rectangular Can 

2 Mfd. 115 V.A.C. Oil 6 for $1.00 
1 Mfd. 1000 V.D.C. Oil 6 for 1.00 
2 Mfd. 600 V.D.C. Oil ... 5 for 1.05 
3 Mfd. 330 V.A.C. Oil 2 for .97 
4 Mfd. 1500 V.D.C. Oil Each .89 
4 Mfd. 800 V.D.C. Paper 6 for 1.00 

T.Y. H.V. FILTER CONDENSER 
(CRL) 500 MMF 10,000 V.D.C.W 

Each $ .69 
OUNCER TRANSFORMERS 
W- 226262 -4 

AF OUTPUT. Pri. Impedance: 10,000 
Ohms. Sec. Impedance: 4000 Ohms, tap- 
ped at 250 Ohms. Metal can: 1 7 /s" Lg. x 
1" O.D. Overall. 10% at 75 Mw. @ 400 
Cyc. 20% at 75 Mw. @ 250 Cyc. Re- 
sponse: 250 to 2500 Cyc. ± 3 DB. Glass 
sealed. New -Each $ .95 

No. 7254502 
Pri. Impedance: 5000 Ohms. Sec. Im- 
pendance: 250 Ohms. Size: 1 s/4" Lg. x 1" 
Overall. Diagram on case. Hermetically 
sealed. New -Each $ .89 

Write for prices on 1000 unit lots of any one 
size. Quantities are limited -Order now. Mini- 
mum order -$2.00. There will be a .25 pack- 
ing, charge for all orders under $2.00. All 
orders $25.00 or over will be shipped prepaid. 
25% deposit required, balance C.O.D. 

All orders shipped F.O.B. Chicago, Illinois. 
Any orders received without shipping instruc- 
tions will be shipped Railway Express. 

.49 

.59 

.95 

.95 

.95 

.95 

UNITED SURPLUS MATERIALS 
310 S. HALSTED ST., CHICAGO 6, ILL. 
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International Short -Wave 
(Continued from page 66) 

transmitter of the Northwest Terri- 
tories and Yukon Radio System, Ca- 
nadian Army, at Edmonton, Alberta, 
Canada: 

"The power output of the transmit- 
ter you heard is 5 kw. The transmitter 
employed is known as a TH41 and is 
manufactured by the Marconi Com- 
pany of Canada for the Army. It is 
a multi -channel transmitter capable 
of (a) 3 c.w. channels at 5 kw. each; 
(b) 1 c.w. and 1 phone at 5 kw. each, 
or (c) 3 c.w. frequency shift channels 
at 4.5 kw. each. Power input is 40 
kw. at 90 per -cent power factor. Fre- 
quency range is from 2 to 20 mega- 
cycles. We find your reception report 
extremely interesting in that the an- 
tenna employed is a rhombic whose 
direction is (theoretically) beamed on 
the Northwest Territories. The vari- 
ous programs you heard were pro- 
duced by the Canadian Broadcasting 
Corporation. This is the Government 
broadcasting agent and their pro- 
grams are `piped' to us from their 
local station, `CBX.' 

"This system re- transmits on 8.265 
for the benefit of isolated settlements 
in the Northwest Territories and Yu- 
kon where, under normal conditions, 
broadcast stations are seldom heard. 
Actually, this line of endeavor is a 
little outside the sphere of . the sys- 
tern, our normal function being wire- 
less telegraphy in the area indicated. 
However, we do maintain small, 
low- powered broadcast transmitters 
at some of our Northern stations. In- 
cluded among these are Aklavik, 
Dawson City, Whitehorse, Hay River, 
Normal Wells, and Brochet. It is 
considered extremely likely that the 
warrant officers in charge of any of 
the stations mentioned would be 
pleased to hear from you." Signed by 
F. J. McCauley, Yukon Radio System, 

Calder, Alberta, Canada. The station 
also verified promptly for Kary, Penn- 
sylvania. VED is operated by the 
Royal Corps of Signals, Canadian 
Army and appears scheduled around 
0900 -0200 on 8.265. 

* * * 

Club Notes 
England -In Worksop, England, Eric 

Good has formed a club called "The 
Sweden DX -Fan Club." He wants to 
have members from all over the world. 
In May the club started a log -book 
competition and prizes will be sent to 
the winners. Members in England 
should send their log -books on the 
16th of each month at the latest; other 
participants should send their log- 
books every second month, same date. 
As of April, the club had 13 British, 1 
German, and 75 Swedish members. 
Membership is. free, but Mr. Good is 
happy to receive one IRC for return 
postage. The club also has a sub -club 
in England, headed by Ken Gray; this 
group has 12 members. All club mem- 
bers receive a membership card, and 
in the autumn the club will print a 
magazine. Anyone who is interested 
may write to Eric Good, Chief, Sweden 
DX -Fan Club, 5 Aldred St., Worksop, 
Notts., England. The "DX -Fan News," 
house organ for this club, was first 
published in May; it was stated that 
winners of the log -book competition 
would receive prizes of log- books, pa- 
pers, souvenirs, and so on. It declared 
"The Sweden DX -Fan Club is Inter- 
national and all new members are 
welcome." Officers were listed -chief 
of the club, Eric Good; Swedish repre- 
sentative, Gengt Nilsson; German rep- 
resentative, Gerhard Kensy; Swedish 
correspondent, Nils Lekstrom; editor 
of DX -Fan News, Bertil Falk, Sweden. 
(This item was received direct from 
Mr. Falk.) 

U.S.A. -The Grand National Radio 
Society, Box 178, Stockton, New York, 
has chosen these new officers- Edward 
Shirley, president (re- elected) ; Robert 
McArthur, first vice -president; William 

Principal speaker at the ceremonies attending the opening of the short-wave station 
for Norwegians abroad in Fredrikstad was King Haakon VII of Norway. In his talk the 
king said he believed the station would bind still faster the ties always existing 
between Norwegians, no matter where they may be, whalers, fishermen, or those in 
foreign countries. The new station marks a milestone in Norwegian State Broadcasting. 
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Frothingham, second vice -president; 
Betty Pearl Elder, secretary; and 
George H. Jacobs, presidential aide. 

Secretary df the reorganized Short - 
Wave Listen rs Registry and Hobby 
Exchange Cl b is LeRoy Rasmussen, 
5828 Ohio St eet, Omaha 4, Nebraska. 
Glen Jensen is president of the club 
with headquarters at 6531 Binney 
Street, Omalila 4, Nebraska. The new 
BCB editor is Clarence Mustoe, Brady, 
Montana. The TV column in the first 
bulletin of the reorganized club was 
compiled by Russ Bearinger, Ottawa 
Lake, Michigan. 

G. Dudley Clarke, Verdun, Quebec, 
has been declared the elected Cana- 
dian vice -pr rident of the Newark 
News Radio Club. This group has 
amended the club by -laws to increase 
the number f (U.S.) vice -presidents 
from 8 to i . They now are Louis 
Hahn, Ruth rford, N.J.; Lester W. 
Kraemer, N wark, N.J.; Arnold E. 
Gerrard, Mi misburg, Ohio; Henry 
T. Tyndall, urlington, Vt.; Eugene 
S. Allen, V llejo, Calif.; Charles S. 
Sutton, Tole o, Ohio; Charles F. Ather- 
ton, Exeter, N.H.; Lloyd J. French, 
West Hartford, Conn.; Kenneth Al- 
brecht, Lake Charles, La.; John 
W. Reichert, Belleville, N.J.; Harold 
Robinson, L nsdale, Pa., and Le Roy 
Waite, Balls on Spa, N.Y. This group 
again held i s summer outing at the 
home of vic -president and Mrs. Har- 
old Robinson Mapine Farm, Lansdale, 
Pa. The arrangement committee, in 
addition to the Robinsons, included 
Howard SeLers, Vincent C. Stasen, 
and Richard Daneker. 

* * * 

This Month's Schedules 
Albania- AA, Radio Tirana, 7.852, 

lists schedule of 1300 Russian; 1315 
Rumanian; 1330 Italian; 1345 French; 
1400 Albanian; 1415 Greek; 1430 Bul- 
garian; 1445 Turkish; 1500 Serbo- 
Croat; 1515 nglish; 2030 -2100 (sign - 
off) Albania . (Gillett, Australia) 

Andorra- adio Andorra is now offi- 
cially listed 5.976V. Has been heard 
in New Yo k by Bellington around 
1820 -1900, al o by Beck, through ter- 
rific QRM; oth man and woman an- 
nouncer, in French and Spanish. Sched- 
ule is 0630 -0900, 1300 -1900. Pearce, 
England, says Radio Andorra is now 
sending out 

Anglo-Egy 
durman list 
5.940, 9.770. 
tion is officii 
Omdurman. 

The 9.747 
1400 -1430 AI 
as much noi. 
Measured 9.' 
bic) beam. 
Ontario, as 
cept Fridays 

a monster -size QSL card." 
ptian Sudan -Radio Om- 

channels as 572.5 kcs., 
(Alfred, Ontario) Loca- 

lly listed Khartoum, not 

outlet heard weak on the 
abic transmission, almost 
e as signal. (Fuller, R.I.) 
48 in the 2315 -2345 (Ara - 
schedule listed to Alfred, 
gaily 2315 -2345; daily ex- 
1130 -1300, 1400 -1430; Fri- 

days 1130 -1230, 1400 -1430, 0300 -0400, 
0900 -1000, for Arabic programs; Eng- 
lish on Fridays only 1230 -1300. 

Angola -In verifying for Simpson, 
Australia, CR6RG, 8.242, Dundo, said: 
"Our statioh is on the air every 
'night' at 1330 -1430 (EST) and on Sun- 
days at 0600 -0700 (EST)." QRA was 
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RADIO REPAIR 
RAY!HtAN 

RADIO AND 
TELEVISION TUBES 

Sales Stimulators Like These Are Pulling in Profits for 

RAYTHEON &Jaded ELECTRONIC TECHNICIANS 

I 
MANUFACTURING COMPANY 

Wherever Service Dealers are riding the Raytheon "Bond" Wagon, volume and profit are 
riding high, too. The bigger and better RAYTHEON Bonded ELECTRONIC TECH- 

NICIAN Program has a complete line of brand new displays, decals, mats, mailing pieces, 

shop and sales aids specially designed to create customer confidence and stimulate sales. 

Most of these hard -hitting sales tools are yours for the asking - if you can qualify as a 
RAYTHEON Bonded Technician. The Bond costs you nothing - but it pays big divi- 

dends. 
Better ask your RAYTHEON TUBE DISTRIBUTOR whether you can ride the 
"BOND" Wagon to bigger business. 

ASK YOUR RAYTHEON TUBE DISTRIB- 
UTOR for this presentation. It gives you the 

complete "Bonded" story and shows you why 

you can't afford to pass up this free Raytheon 
"dividend ". 

The Raytheon Bentat Tube simplifies your tube 
stock without loss of sales. Eight fast- moving Bontals 
replace sixteen equivalent GT and metal types. A new 
and better tube at no metro cost! Ask your Raytheon 
Distributor for Raytheon Banfal Tubes. 

RADIO RECEIVING TUBES 
CATHODE RAT TUSKS SPECIA 
PURPOSE TUBES SUBMINIATURP, 
TUNES MICROwAVE TURFS 

RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
Thorough 

to ighs all 
essa junior grad- 

uates. Old established school specializing do Radio 
training exclusively. Mode r n laboratories and 
courses. Enrollments limited, Approved veteran 
training. 

VALPARAISO TECHNICAL INSTITIITB 
Dept. ED Valparaiso, Ind. 

O R I G I N A L 

TWIN LEAD POLARIZED CONNECTOR FOR STANDARD 
300 OHM -FM and TV LINE 

LIST 
PRICE 
90c 
SET 

Strip /2 inch of each ribbon -insert in plugs - 
tighten screws -plug 'em together. Keep TV 
and FM antenna leads properly polarized no 
matter how often they are disconnected. Twin 
polystyrene blocks 3/4" x 3A" x W'. i 

PRODUCTS ENGINEERING COMPANY 
4753 North Broadway, Chicago 40,. Ilhnas 
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PRoOR45'61 1/E 
411' 

The best quality -the largest variety 
For Beginner, Technician or Engineer 

FREE GIFT WITH EACH KIT 
PLUS FREE MEMBERSHIP 

in PROGRESSIVE Radio & Television 
Club: Provides FREE Consultation 
Service. 

Absolutely No Knowledge of 
Radio Necessary 

You Need No Additional Parts 
Excellent for Background in Television . . 

Contains e erything you need. Instruction book. 
metal chassis,, tubes, condensers, resistors and all 
other necessary r dio parts. The Instruction Book writ- 
ten by expert radio instructors and engineers teaches 
you to build radios a professional manner. The cir- 
cuits a is e designed to provide to performance. 

Each of the 15 radios you will build operates on 
110 -120 wilts AC or DC. The PROGRESSIVE Radio Kit 
is excellent for learning the principles of Receiver, 
Transmitter 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. 

FREE: ELECTRICAL AND RADIO TESTER, plus FREE 
Membership in the Progressive Radio & Television 
Club. You will be entitled to FREE expert advice and 
consultation service with licensed radio technicians. 
ODER YOUR KIT NOW! 

7"10" TELEVISION KITS 
Factory -built and aligned 13 
channel Timer -18 Tube Kit - 
7" Kit $59.50 
Complete set of tubes, including 
Cathode Ray . 5 4 1 . 5 8 1 .58 
Factory -built and aligned 13 

channel Tuner, 10" Bit, less tubes $82.99 
Complete set of tubes, including Cathode Ray 
Tube $55.80 
Cabinet for 7" or 10" $24.50 

FREE: Television Servicing Notes. 

5" OSCILLOSCOPE KIT 
AM -FM TELEVISION -An absolute 
"must" for today's radioman. Input 
Impedance: 1 Meg. and 50 Mmfd. 
Tubes -2 -537, 2 -5Y3, 1 -884, 1 -5BP1. 
FREE: Book on Cathode Ray Oscil- 
loscope 539.95 

VACUUM TUBE 
VOLTMETER KIT 

A professional piece of test equipment 
you need for FM and TV. Attractive steel 
case. FREE: Book on Advanced Serv- 
icing Techniques $23.95 

SIGNAL TRACER KIT 

An invaluable aid in trouble- shoot- 
ing. FREE: Book on Radio Test 
Instruments 521.95 

SWEEP GENERATOR 
KIT 

A necessity for television 
work. 5 -Tube circuit. 2MC 
to 226MC. Sweep width 
0 to 10MC. Variable phas- 
ing control . 110V 
60C. operation. 
FREE: Television & FM 
Servicing Notes 522.95 

SIGNAL GENERATOR KIT 41= 
AM & FM alignment and trou- 
ble- shooting marker for sweep 
generator. 150kc to 34 MC 
on fundamentals. Over 100 MC 
on strong harmonics. 400 cy- 
cle audio. 110V 60C. opera- 
tion. 
FREE: Test Instruments book 
on Radio S 1 8.95 

TOOL KIT 
Consists of Diagonal cutters, com- 
bination long -nose pliers and cut- 
ters. amber -handle screwdriver, 75 
watt soldering iron, and supply of 
solder $5.75 
FREE: 35 Watt, Midget soldering 
iron and supply of hook -up wire. 

OTHER KITS 
7 -Tube FM Receiver, Battery portable receiver, 3 -way 

e Portable Receiver, 5 -Tube Broadcast Band Superhet 
Receiver, 6 -tube 2 -band superhet receiver, multi - 
tester, amplifier, signal tracer probe. 

FURTHER INFORMATION ON REQUEST. 
Deduct 2% if full payment accompanies order. 
C. O. D. orders accepted in U.S.A. 

PROGRESSIVE ELECTRONICS CO. 

Dept. RN -24 497 Union Avenue 
Phone: Evergreen 8 -0054 

Brooklyn Il, New York 
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given as Companhia de Diamantes de 
Angola, Dundo, Angola. (Radio Aus- 
tralia) 

CR6RB, 9.165, Radio Clube de Ben- 
guela, heard from around 1330 but has 
almost continuous CWQRM; at 1358 
gives call, preceded by chimes, and 
after closing announcements station 
signs off with Portuguese National 
Anthem; CR6RL, 9.470, Luanda, heard 
from around 1430; cannot hear any- 
thing of CR6RN, 7.142; Radio Di- 
amang, CR6RG, 8.242, Dundo, still 
heard well except for some CWQRM, 
heard around 1345, man and woman 
announcers, off at 1430 with Portu- 
guese National Anthem. (Pearce, 
England) 

Argentina -Radio El Mundo in veri- 
fying for Weisberg, N. Y., stated: 
"This station is owned and operated 
by Editorial Haynes, Ltd., publishers 
of El Mundo (illustrated daily), El 
Hogar and Mundo Argentina (week- 
lies), and Selecta (monthly fashions) ; 

our broadcasting plant is the largest 
in South America. Hours generally 
are 0530 -2235; transmitters are LRI, 
50 kw., 1,070 kcs.; LRX, 7 kw., 9.660; 
and LRX -1, 6 kw., 6.120. There are 
seven studios with individual controls, 
hi- fidelity equipment, acoustic treat- 
ment and air conditioning." Did not 
list LRU, 15.29, which is now used 
widely for international services. 

Radio Splendide definitely has moved 
its transmitter LRS -2 from 11.84; the 
frequency is now 11.88, formerly used 
by Radio Ovidio Lagos, LRR, and with 
call modified to LRS to harmonize 
with the two others (LRU, LRY) ; call 
LRS -2 is now used by Radio Splendide 
on 9.32 which does not take part in the 
S.R.I. (international programs), but is 
still paralled with m.w. LR -4. LRU 
and LRS are used exclusively by S.R.I. 
while LRY is used by the international 
service only at certain times of the 
day, at other hours being parallel with 
m.w. LR -3. Radio Belgrano seems to 
have dropped its 9.545 frequency en- 
tirely, having returned to the old 
9.455 channel. Recently, Buenos Aires 
has used telephone stations LQV -4, 
15.715; LSD -9, 18.115, and LSD -4, 
22.52, in addition to transmitters of 
Radio del Estado, B.A., for relaying 
special events; these telephone sta- 
tions are owned by Compania Inter - 
nacional de Radio, and are normally 
used only for telephone contacts with 
Europe and South America. (Leven, 
Brazil) 

LRY has been measured 9.451. 
(Huse, Washington) 

Australia -The morning east coast 
beam from Radio Australia has been 
extended by 15 minutes for the sum- 
mer, now heard 0700 -0900 on VLB, 
9.54, VLC7, 11.81; news is now 0715, 
0830; Sunday DX session 0843. The 
British Isles, Europe, Asia beam now 
runs 0900 -1000 on VLA6, 15.200, VLG3, 
11.710; 0915 -0945 on VLB3, 11.76, 
VLC11, 15.210; Sunday DX session 
0902. 

VLB5, 21.540, heard recently 2210 
ending news and announcing program 
in Spanish on Fridays 0730 (2230 Aus- 

tralian Time) ; continued with orches- 
tra. (Ferguson, N.C.) 

VLI2, 6.090, Sydney, N.S.W., heard 
in Washington State 0330 -0400, fair 
signal with light CWQRM; VLI3, 
9.500, good signal around 0150 -0315 
sign -off. (Huse) 

Full schedules for the new VLX 
transmitter at Perth, Western Aus- 
tralia, are VLX2, 6.130, Sunday to Fri- 
day 1700 -0515; Saturday 1745 -2115; 
Monday to Friday 0515 -1030; Satur- 
days 0515 -1100; Sundays 0545 -1030. 
VLX3, 9.610, Monday to Saturday 
2130 -0500; Sundays 2130 -0530. All re- 
ports should be sent direct to the Aus- 
tralian Broadcasting Commission, 
Perth, Western Australia. (Radio 
Australia) 

Austria -Official frequency of 
KZCA, Salsburg, formerly on 7.220, is 
9.582; this is the U.S. Forces Station 
(Blue Danube Network). No change 
in schedule reported. 

Radio Wien, Vienna, heard well in 
England around 0045 on 7.24, 9.664, 
11.785 in relay; news in German 0100. 
(Pearce) 

Azores -Ponta Delgada's 4.845 out- 
let is heard in Australia 1600 with 
Portuguese news, music. (Sanderson.) 
CUM -4, approx. 6.924, Ponda Delgada, 
works Lisbon 1645. (Peddle, New- 
foundland) 

Belgium -ORG, approx. 19.230, 
Brussels, heard to Buenos Aires 1300; 
ORY -7, approx. 21.435, Brussels, heard 
to LQB -5 at 1230, irregularly. (Ped- 
dle, Newfoundland) 

Belgian Congo -The 2315 -000 new 
transmission from Leopoldville, 9.767, 
is beamed to Belgian missionaries all 
over the world. (Gaynor, Calif.) 

0TH, 9.210, Congo Belge, heard sign- 
ing on (Sundays) at 1230 with march; 
call in French and native dialect; pro- 
gram of music and songs in native, but 
announced in French; at 1330 has 
march and closing call in French and 
native; signs off with band selection, 
not with the usual Belgian National 
Anthem. Radio Congo Belge, OTM -2, 
9.380, has news in French 1345, signs 
off 1500; bad QRM in England from 
around 1420 to closedown (from 
spread of attempts to jam Russian 
language broadcasts from Madrid's 
9.369 outlet). (Pearce) 

Brazil- ZYN -6, 6.105, Fortaleza, 
heard 2145 -2215 in Portuguese; ZYC- 
9, 15.370, Rio de Janeiro, heard 2100- 
2130 in Spanish (this one is officially 
listed on 15.365, "Radio Tupi," with 
50 kw.). (Peddle, Newfoundland) 

PRL -8, 11.72, Rio de Janeiro, heard 
0430 in Australia with excellent sig- 
nal. (Sanderson) 

Radio Jornal do Comercio, Recife, 
gives this schedule for English periods 
-Sundays 1530 -1600, ZYK -3, 9.565, 
"Brazil Calling" (to European listen- 
ers) ; daily 2030 -2045, ZYK -2, 6.085, 
ZYK -3, 9.565, "About Brazil" (to 
American listeners). (Leven, Brazil.) 
ZYK -3 sent verification via registered 
airmail, gave new schedule 0600 -1100, 
1300 -2100. (Ferguson, N.C.) 

PRA -8, 6.015, Recife, "Radio Clube 
Pernambuco," 5 kw., heard in England 
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THE FAMOUS No. 19 
MK II ARMY RADIO 
For communicafions on 2 fo 8 Mcs and 230 fo 240 Mcs. 

SOLD COMPLETE. BRAND NEW with Supply Unit, Transmitter 
(807) Receiver, Aerial Variometer, Tubes, Antenna and base, Headset, 
Microphone, Key, Junction boxes, all interconnecting cables and com- 
plete Instruction Book. For operation on 12 v. battery (Supply Unit 
No. 1- Dynamotor). Net price $54.50 
These sets are complete in all points but do not include spare parts. 
Domestic packing. 

SPARE PARTS available as we have large stock. Ask for prices. 
Tubes EP5O and E1148 at $0.60 each, new surplus; other tubes regular 
make at regular prices. 

INSTRUCTION BOOK on MK II, giving installation and work- 
ing data, diagrams and specifications at $1.00, mail free. 

TERMS. 25% deposit on C.O.D. orders. Prices net, F.O.B. Ship- 
ments will be made from warehouses Plattsburg, N. Y., or Montreal, 
Canada. 

NORTH AMERICAN ELECTRONICS COMPANY 
P.O. BOX 178, PLATTSBURG, N. Y. 

NEW Awland High -Fidelity 
1825 Phono. Amplifier 

TOPS FOR CUSTOM INSTALLATIONS 

U/L 

LISTED 

EXCLUSIVE! 
Detachable 
Remote 
Preamplifier 

Preamplifier is de- 
tachable; mounts in 
any position to meet 
mechanical require- 
ments of any custom 
installation. Com- 
pact; only 23 /ex23 /sx 
11"' Unlimited 

flexi- 
bility for custom - 

5 is built installations. 
os!ti 

raon 
f re4ue, Cot-Off 

1 DB, 40 TO 20,000 CPS 
25 WATTS OUTPUT (5% harmonic distortion) 

AVAILABLE AT YOUR REGULAR SUPPLIER, OR WRITE FOR DETAILS 

SOUND 

EQUIPMENT 

Eleclroneering is our business 

INTER- 

COMMUNICATION 

RAULAND -BORG CORPORATION 3523 -0 ADDISON ST., CHICAGO 18, ILL. 

September, 1949 
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600 Boxes 
Above 
Asst. 
40.00 

LINOIS CONDENSERS 

FOR 

leeetrtiein 
Why does the Heath Co., manufacturers of 

the popular, high quality Heathkits prefer 
Illinois Condensers? (That's easy! (They 

know Illinois condensers can be depended 
upon to deliver peak performance -'give 

long, trouble -free service. ((They know Illi- 
nois condensers will help guard the Heath 

Company's reputation for offering a high 
quality product. They know there are . 

none finer than Illinois condensers, yet 
they are modest in price. (Once you've 

tried Illinois condensers, you, too, will dis- 
cover why they are preferred by so- many 

for every electronic applica- 
tion - for AM, FM, TV and 

others. 

Write for new, 
expanded catalog - 

TODAY ! 
ILLINOIS CONDENSER CO. 
1616 NORTH THROOP STREET CHICAGO 22, ILL. 

SNAP! 
YOUR ANTENNA IS 

ASSEMBLED 
THE OAK RIDGE 6 

FM and TV ANTENNAS 

FEATURING THE AMAZING 

SNAP -LOCK. 
*Pat. Pending 

Revolutionary four- second assembly. 
Just snap it out and it's fully assembled. 
Extremely rugged -V2 inch aluminum 
elements. 
Completely; pre- assembled - No loose 
hardware. 
We manufacture a full line of quality 
FM and TV antennas, including Hi -La's, 
Conicols, In- lines, Vee's, Stacked Arrays. 
Ask your local jobber for a demonstra- 
tion. Inquiries invited. 

OAK RIDGE ANTENNAS 
239 East 127th Street, New York 35, N. Y. 
Manufacturing Division of Video Television, Inc. 

WRITE FOR CATALOG N -1 
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For Every Serviceman, 
Every Experimenter, 
Every Amateur 

Transparent Plastic 

UTILITY BOXES 
Handy for holding radio and electronic parts, hard- 
ware, nuts, bolts, etc., plus 1001 other uses. Moisture - 
proof, dustproof, strong, rigid, lightweight, tight 
fitting covers. Every radio man should keep a supply 
on hand. 
#1 -( 3/a" deep x t s/6 "x15 /6")22 for 1.00 100 for 4.40 

#2 -( 34" deep xis /6 "xl 7/a 015 for 1.00 100 for 5.50 

#3-( 3 /a" deep x 1 V /a "xl 7/s )12 for 1.00 100 for 6.50 

#4- (17/s" deep t 2 3/4 "x3 %") 5for 1.00 100 for 17.50 

#5-( 34" deep x 7/s "x6' /s" 
has two partitions) 8 for 1.00 100 for 9.00 

#6 -(Same as #5 without parti- 
tions) 8 for 1.00 

Above 
Full Asst. 
70 Boxes 
for 5.50 

100 for 9.00 

Prepaid when you remit with order -shipped open 
account to rated firms, F.O.B., Chicago. Special 
discount on 5,000 or more lmay be assorted). 

Ask your Jobber or Distributor -If he can't supply you, write to us. 

ORDER FROM THIS AD 

BRADLEY INDUSTRIES, Dept. R. 

1652 N. Damen, Chicago 47, III. 

around 1900; PRC -5, 4,865, Belem, 
Para, "Radio Clube de Para," 250 w., 
heard there at 1830. (Patrick) 

British Guinea -ZFY, 5.983, George- 
town, is scheduled 0545 -0745, 1045- 
1145, 1445 -2045 (or 10 p.m. Guinea 
time). (Osterman, N.Y.) 

British New Guinea -VLT7, 9.52, 
Port Moresby, Papua, heard signing 
off 0300, good signal in New York from 
0225; uses bagpipes. Re -opens 0315 
on VLT5, 7.280, also good level. (Bell - 
ington) 

Bulgaria -Radio Sofia, 7.671, weak 
lately around 2330. (Bellington, N.Y.) 
Heard in Newfoundland 1645 -1700 in 
English. (Peddle) 

Canada- Peddle, Newfoundland, 
furnishes us this data on radio in that 
Province: "The Broadcasting Corpora- 
tion of Newfoundland is now the New- 
foundland Division of the Canadian 
Broadcasting Corporation. Four sta- 
tions are operated -CBN (old VONF), 
640 kcs., 10 kw., and CBNX (old 
VONH), 5.970, 300 watts, St. Johns; 
CBG (old VORG), 1450 kcs., 300 watts, 
Gander; and CBY (old VOWN), 790 
kcs., 1 kw., Corner Brook. Scheduled 
0600 -2230. A new station (presum- 
ably m.w.) is under construction at 
Grand Falls, call to be CBT. Other 
stations for the time being retain their 
former calls -VOWR, 700 kcs., 500 
watts, Wesley United Church Radio; 
VOAR, 1230 kcs., 100 watts, Seventh 
Day Adventist Radio; VOCM, 1,005 
kcs., 250 watts, Colonial Broadcasting 
System, and VOUS, Fort Pepperwell 
(1 /2 mile from St. Johns), A.F.R.S., 
1480 kcs., 500 watts. Amateurs also 
retain calls VO -1, 2, 3, 4, and 6." Ped- 
dle recently visited the transmitters 
of CBN -CBNX at Mount Pearl, near 
St. Johns; says the m.w. outlet is a 
Marconi transmitter of 40 kw., using 
CAT -9 tubes, among others, but run- 
ning only 10 kw.; the s.w. 300 w., rig, 
"is a beautiful job," approximately 4 
ft. high, 2 ft. wide, and 11/2 ft. deep. 
The large rig is distilled water -cooled. 
The s.w. rig also is a Marconi. Both 
antennas are verticals because of 
heavy sleet. Some new studio equip- 
ment has recently been installed and 
studio space enlarged quite a bit. 

Lyttle, Ontario, says although he 
has been unable to log the station, an 
official has informed him that CFVP, 
6.030 Calgary, Alberta, is on the air 
with 100 watts. Does anyone have 
schedule? 

CBRX, 6.160, Vancouver, British 
Columbia, heard in Oregon 2330. 
(Slattery) 

Ceylon -Radio Ceylon, 15.120, heard 
0730 with announcement from BBC; 
stated had carried programs in Japa- 
nese, French, English for past 11 /2 

hours. (Ferguson, N.C.) Has BBC 
news 0600; good level at that time in 
West Virginia. Has program preview 
1200 just before 1205 closedown. 

Chile- CE1174, 11.742, "Radio Nuevo 
Mundo," Santiago, heard 2330 -0000 
sign -off, much improved signal; signs 
on 0630. (McPheeters, La.) 

China -At press time we learned 
that T. Y. Woo, director of the Nan - 
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king Radio (Central Broadcasting Ad- 
ministration) left Nanking for Canton 
before the Communists entered the 
Nationalist capital, but no informa- 
tion has come as to what disposition 
was made of radio equipment in Nan- 
king. However, it appears that former 
XGOA, 9.730, fell into the hands of 
the Chinese Communists and is now 
being operatd in relay with other 
Communist -controlled outlets. Dilg, 
Calif., informs me that these Com- 
munist- controlled stations announce 
channels of 9.730 (Nanking), 7.500, 
6.096, 9.040, and 10.260 (Peiping), plus 
1 m.w. outlét. The 7.500 channel, 
however, was no longer being heard 
by Dilg at the time this was compiled. 
After 0900 they appear to give press 
news at dictation speed with each sen- 
tence repeated; leave air around 1015 
or later; marl and woman take turns 
at reading, usually play a musical 
number while changing places. Eng- 
lish is 0830 -0900 now. 

Peiping, 10.260, is heard in New 
York from 0500 to around 0615 or 
later. At 0500'woman- reads news in 
Chinese at dictation speed. (Belling - 
ton.) Also heard early mornings here 
in West Virginia, but fades out before 
0830 -0900 English session time. 

Canton, 9.685, was still on when this 
was compiled but had only a fair sig- 
nal, mornings. (Dilg. Calif.) This is 
officially listed as BEE4, "Kwang -chow 
Broadcasting Station," with 1 kw. 

Hankow, approximately 11.500, 
heard 0515 with Western music, then 
Chinese newts. (Sanderson, Australia.) 
Heard on West Coast around 0900- 
1010 sign -off with much improved sig- 
nal; identifies as BEL2 and BELT. 
(Rosenauer, Calif.) Is officially listed 
11.492. 

At the time this was compiled, 
Chungking appeared to have gone on 
Summer Time; at least I had heard for 
several days the English news session 
at 0600 instead of former 0700 on 
15.172. It is presumed that all trans- 
missions have moved up one hour for 
the summer. 

Columbia -HJFA, 4.865, "La Voz 
de Pereira," can be heard 2145. (Mc- 
Pheeters, La.) 

Czechoslovakia -The daily North 
America beam during summer is 
heard over OLR4A, 11.840, Prague, 
1900 -2000; news at start; good signal 
in New York. (Worris) 

Prague gives power as 35 kw., al- 
though is officially listed at only 30 
kw. (Lyttle, Ontario) 

Broadcasts in English for Europe 
are now 1245, 11.840; 1445, 1645, 9 55. 
(Pearce, England.) The 11.84 outlet 
is good level in New York 1600 -1700. 
(Beck) Evidently this is the Home 
Service. 

Dominican Republic -HI4T, 5.970, 
Ciudad Trujillo, heard signing off 
0000; parallels HI2T, 9.735, and HI3T, 
1,170 kcs. (Mueller, Ohio) Beck, 
N.Y., reports a new station operating 
from this country on approximately 
6.140 around 1900 -2000; could this be 
listed HIG, 6.138, Ciudad Trujillo, 
"Radio Nacional g" 
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PHILMORE 16" Television Kit 
With Voltage Doubler Pack! 

Model KP -30 -D 

4 MC BAND WIDTH 
Automatic Gain Control 

(Less Picture Tube. Brackets, Plastic Sleeve 
and Ring) 

The only kit with TUNER, VIDEO and SOUND IF CHANNELS 
completely wired and precisely PRE- ALIGNED. Circuits similar to 
Famous 630TS and 830TS. 

i79 95 

Completely Wired ... Ready to Use 

Philmore 16" Television Chassis 
Completely assembled chassis with voltage 
doubler pack built in for 15" & 16" tubes. 
Model CP3OD. (Price less picture tube, 
brackets, plastic sleeve and 

$ 1 9/.50 ring.) .7 / 
ACCESSORIES 

Brackets for 121/2" Tube.$ 1.50 
Brackets for 15" Tube. 3.00 
Brackets for 16" Tube. 3.00 
Plastic sleeve and ring 

for 16" Tube, both for. 4.15 
DP Voltage Doubler as- 

sembly for conversion 
changeover on 630 kit. 21.00 

Philmore IO" Television Kit 
10" kit with front end, video, and sound IF 
stages wired and aligned. Model KP30. 

(Price less picture tube.) .... `r 169.95 
Completely Wired 10" T.V. Chassis 
Order Model CP30. (Price less $ 8 8 
picture tube.) 7 vv 

FOR T. V. KITS 
10" Wal. or Mah. Fin 

Cabinet $42.50 
16" Mah. Fin. Cabinet 54.50 
RCA Krk2 Tuner 38.40 
RCA 201114 Width Coil .54 
RCA 201115 Linearity Coil .65 
RCA 202D2 Focus Coil 6.60 
RCA 211T5 HV Trans- 

former 7.50 

PICTURE TUBES 
Type Price Type Price 

5TP4 CR 12JP4 ..$41.25 
Tube .$59.40 12KP4 .. 41.90 

7JP4 ... 16:88 12LP4 .. 39.80 
8AP4 ... 16.50 15AP4 ., 66.75 
10 B P 4 .. 27.50 16 AP 4 .. 35.80 
101114 .. 29.56 20BP4 ..222.75 

New, with Replaceable Stylus! 
G.E. Variable Reluctance Cartridge 

Fits Most Standard Arms 
RPX- 040 -For 78 RPM Records. 
RPX- 041 -For Micro- 

Groove $5 97 Records 
Stylus Replacements Available. 

Stylus Radius Cat. No. Stylus in inches 
RPJ -001 Sapphire .003 $2.10 
RPJ -005 Sapphire .001 2.10 

Frequency Response -50 to 
13,000 Cycles 

G.E. HIGH FIDELITY 
1201 P.M. SPEAKER 

For Custom Installation. 
%Deluxe 

ohm VClImp. 25 Watts. .70 
Famous WEBSTER -CHICAGO 

Model 356 RECORD CHANGER 
PLAYS ALL 3 SPEEDS 

AUTOMATICALLY 
45 -33 V3 -78 

R.P.M. 

$33.59 
Fully automatic 
record changer plays 
up to a 1" stack of 7 ", 
10" or 12" records at speeds of 331/3 -45 or 78 
RPM. Quiet operating and jam -proof. Dimen- 
sions -base plate 14 "x14 ". Height above main 
plate 5%" below main plate 31/s ". 

GE PHONO 
PREAMPLIFIER 

$957 

WRITE TODAY 
FOR OUR FREE 

MONTHLY 
"FYI" BULLETIN 

Phone 
MUlberry 2134 

No. UPX -003 
With Power Supply 

(for 117 v. 60 
cycles) 

For Use with G.E. 
Variable Reluc- 
tance Cartridge. 

GET TOP TV -FM RECEPTION WITH 
SNYDER TX -I LAZY X 

T.V. ANTENNA 
Quick to Install. Un 
fold -Tighten- Erect. Com- 
pletely assembled. 
Extremely Hi- gain.; Recommended 
for fringe areas. Eas;ly stacked 
conical lazy X type. All channels 
plus FM. Overall height, 7 feel 
erected. Complete with 2 mating 
mast sections, guy wire anchor, 
stand -off pole insulators and adjustable mount- 
ing base. Snyder TX -2 Lazy XX stacked Coni- 
cal Array $19.88 

ANTENNA ACCESSORIES 
Lightning Arresters, RCA Strap -on style. For 

300 Ohm lead .66 
Steel Extension Poles. 3' Ft. long, 114" dia 

crimped to connect inside of Ant. mast .75 
Guywire. 6 stranded No. 20, per 50 ft .29 
72 OHM Coaxial Cable RG5911 (4c per ft.) 

100 ft. 175 
300 OHM Twin Lead ($1.95 per 100 ft.) 1000 ft 11.75 
Chimney Mount Brackets (complete with strap) 1.98 
III -BAND ADAPTER -clamps on existing pole 2.00 
3'/a" -300 OHM STAND -OFF INSULATORS 
Wood Screw -In type. 3c ea. Per hundred 
Sams TV Antenna Manual 

Model 
TX -1 

11.15 

2.75 
1.25 

TRIPLETT 
TV -FM SWEEP 

GENERATOR - 
MARKER 
$149.50 

Model 3434 -*. 
Covers all LV. Picture, 
Sound, IF, and FM 
Ranges. Two built -in 
markers e a n be used 
simultaneously g i v in g 
facilities for f a s t e r 
identification of band 
pass and curves with- 
out constant tuning of 
markers. 

Model 3435 TV & FM 
Sweep Generator .... $99.50 

Model 1236 TV & FM 
Crystal Starker 19.50 

Model 1235 Absorption 
TV & FM Marker 24.50 

Model 666 -It Volt -Ohm 
Mil- Ammeter 24.50 

OHM TOOL ABC 300 

$2.50 
CUTS & STRIPS 

300 OHM TWIN LEAD 

WHOLESALE 
WV RADIO PARTS CO., Inc. 

311 W. Baltimore SP. 

BALTIMORE 1, MD. 

KINDLY 

ADDRESS ALL 

ORDERS TO 

DEPT. QR -85 
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o wer 

(Weighs 

leid than 75c ... . 

(/l/eighs ledi than 2 Lb3... 

per .toot 

SELL THE BULK! Low 
price sells lower and mid- 
dle income groups. 

SELL THE CREAM! 
Improved reception sells 
upper income brackets. 

Right along, tripod -type tow- 
ers of sectional construction 
have been the choice of the 
"cream" of television's mar- 
ket. Through elevating an- 
tennae, such towers extend 
fringe area and improve re- 
ception. Now - Penn offers 
a tripod tower priced within 
reach of the ever -expanding 
"bulk" market. Be among 
the first to profit - write 
today for details about the 
still -available Penn dealer 
propositions. 

Prices to Retailers 
THRIFTOWER "30" - Com- 
posed of 20' of tower welded as 
a single unit with 10' 1" O.D. 
adjustable pole, total approxi- 
mately 30' overall $24.75 

THRIFTOWER "40" - .Corn. 
posed of 20' of tower, same as 
Thriftower 30, with 20' 1" O.D. 
doubly reinforced adjustable 
pole giving a total overall ex- 
tended height of approximately 
40' $29.75 

PENN ,JJetotver 
Penn Boiler & Burner 

Mfg. Corp. 
Makers of Penn 

Packaged 
/ Jd'eat 

ESTABLISHED SINCE 1932 
LANCASTER, PA. 
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Ecuador -HCJB, 17.890, Quito, good 
level afternoons in Texas. (Stark) 
Is beamed to Europe. 

El Salvador -In verifying for Weis- 
berg, N.Y., YSUA, Radio Mil Cincu- 
enta, listed YSUA on 6.250, 1 kw., and 
YSU on 1,050 kcs.; uses a half -wave 
Hertz antenna at an angle of 15 de- 
grees; programs generally run 1300- 
1600, 2000 -0000. Is officially listed 
6.255. 

England -BBC heard on (measured) 
25.750 at 0725 to Far East; closed 
down 0730 and stated was continuing 
in 13- and 19 -m. bands. (Ferguson, 
N.C.) This is _ officially listed GSQ, 
15 -50 kw. 

Finland -01X4, 15.19, Helsinki, 
noted recently in clear 0700 -0730; 
news 0715. (Ferguson, N.C.) Same 
noted in West Virginia. Huse says 
this channel is heard well in Washing- 
ton State in the 2200 -0000 broadcast. 

Helsinki relay noted on 9.55 around 
2300 -0000, church bells 2320 and 
choral singing; signs off with chimes 
at 0000. (Fargo, Ga.) This one is 
now officially listed 01X2, Lahti, 9.556, 
20 kw. 

France -The daily North American 
transmission from Paris for the sum- 
mer has been shifted to 1845 -1900 on 
9.55, 11.70. (Worris, N.Y.) The 
21.740 Paris channel heard in New- 
foundland 1045 -1100 in French. (Ped- 
dle.) The 15.350 outlet has been noted 
in French around 1130 to after 1200. 

French Equatorial Africa -Radio 
Brazzaville, 17.840, runs until after 
1600, probably as late as 1700. Muel- 
ler, Ohio) 

French Indo- China -English periods 
from Radio Saigon are listed 1830- 
1845, 1930 -2000, 0415 -0530, 0830 -0930; 
frequencies given 11.78, 6.165, 1,050 
kcs. (Ogilvie, Washington.) Some 
days the 1830 newscast is still audible 
in West Virginia, but usually is buried 
in CWQRM. 

French West Africa -Radio Dakar, 
11.897, heard from tuning 1710 to sign - 
off 1800 with French and music. (Fer- 
guson, N.C.) Heard with news in 
French 1745. (Bishop, Ohio) 

Germany -Ray Simpson, Australia, 
has logged Radio Stuttgart on 6.030 at 
good strength from 1400; both male 
and female announcers; interval tune 
on the hour; at 1515 the day logged 
had dance music. (Radio Australia.) 
Summer schedules are believed to be 
Monday, Wednesday, Friday, 0430- 
0745, 0855 -1700; Tuesday and Thurs- 
day 0430 -0730, 0855 -1700; Saturdays 
0430 -1700; Sundays 2300 -1700. In a 
letter -verie it was explained that pro- 
grams are relayed by permission of the 
American Military Government; 
power listed 10 kw. (Pearce, Eng- 
land.) Patrick England, says an- 
nounces in both German and English. 

Leipzig, 9.728.5 (measured), good 
level in German, 2300 -0105. (Huse, 
Washington) 

RIAS, 6.080, Berlin, has German 
news 0930; heard signing off 1012, 
prior to sign -on of "Voice of America" 
on this channel; RIAS also heard 
opening 1704 another day. (Pearce, 
Er' land.) 

Greece -JJOY, 8.000V, Athens, 
"Station of the U.S. Corp of En- 

From behind a glass panel, a color television camera is set up and focused on the 
roaring, white -hot combustion within a ram jet engine. The Wright Aeronautical 
Corp., Engine Building Division of the Curtiss -Wright Corp., inaugurated the use 
of color television during a test of a supersonic engine last June. Once set up, 
the television camera can continue to operate alone while engineers study the engine 
operation from a remote position without exposing themselves to the intense heat and 
noise and the possible physical dangers which are always present during such a test. 

RADIO & TELEVISION NEWS 
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GREY OCK OFFERS YOU TERRIFIC TUBE VALUES! 
CRYSTAL CARTRIDGE 

Webster N -7, replace- 
ment for Astatic L-26, 
L-40, M -22, M -23, etc. 
Very specially priced at 

1 .09 Y 

CRYSTAL PICKUP 

Special pickups with high gain 
Webster N -7 crystal 
cartridge. A real buy 411.J7 .59 

PHONO MOTOR 
Here's a terrific value! Special 
LINDSTROM Motor, with 9" 
turntable, fully guaran- 
teed, only..... $ .95 

CONDENSER BUYS! 
Upright Can 

Single Hole Mount 
Brand New, Fresh Stock 

Mfd. \V.V.DC Your Cost 
8 475 39c 
8-8 475 54c 
8 6(10 69c 

TUBULAR ELECTROLYTICS 
Top quality 
standard brand, 
All brand new. 
fully guaranteed 

Look At These Prices 
8 mfd 450 V 29c 

16 mfd 150 V 19e 
40 mfd 150 V . 29c 

L. 
r FiG" 

CHECK THIS LIST AND SAVE! Here is your 
opportunity to stock up on these popular tube 
types, NOW, while we're offering them at 
MONEY -SAVING PRICES! Avoid disappoint- 
ment, order NOW, our stocka are large but not 
unlimited! All tubes shown below are individual- 
ly boxed in handsome Greylock cartons, and 
carry standard RMA 90-day guarantee. 

SEPTEMBER SPECIAL: This offer expires Ocsoher 15th 1949. 

1L4 6AU6 6SK7GT 12AU7 25Z6GT 
1R5 6BA7 6SL7GT 12AX7 32L7GT 
1S5 6BE6 6SN7GT 12BA6 35B5 
1T4 6BF6 6SQ7GT 12BA7 35C5 
1U4 6BH6 6SU7GT 12BE6 35W4 
1U5 6B16 678 12BF6 50B5 
3A4 6C4 6V6GT 12J5GT RCA 53 
3Q4 6C5GT 6W4GT 12SA7GT 11723 
3S4 6C6 6X4 12S17GT 9001 
3V4 616 6X5GT 12SK7GT 9002 
6AG5 6P5GT 12A6 RCA 12SN7GT 9003 
6AK5 6S8GT 12A8GT 12SQ7GT 954 
6AL5 6SA7GT 12AT6 12S8GT 955 
6AQ5 6SD7GT 12AT7 1918 956 
6AT6 6S17GT 12AU6 25L6GT 

Any Above 39e Type, Each Assorted '°° $33.95 
At these sensationally low pines, we cannot accept orders 
under $10. All merchandise shipped F.O.B. New York City, 
net C.O.D. Please include 10% deposit with all C.O.D. Orders. 

GREYLOCK ELECTRONICS SUPPLY CO. 
30 CHURCH STREET NEW YORK 7, N. Y. 

"A Trusted Name in Radio!" 

TELEVISION 
CATHODE RAY TUBES 

First quality -fully guaranteed. 
Your Cost 

Type Size Each 
7JP4 7" $18.95 
10BP4 10" 22.95 
12LP4 123.Ç 34.95 
All -Glass 15" or 16" 54.95 

SPEAKER SPECIALS 
3 ", 4 ", or 5" PM. less 
output, Alnico No. 5. 
each 97c 

In cartons of 30. 
each 87c 

6 "x9" Oval PM, Alnico 
No. 5, 3.16 oz magnet, 

each $2.59 
In cartons of 24, each $2 39 

3" Dynamic, 3000 -ohm field, 
each 59c 
734" PM Replacement Auto 
Speaker, less output, each.. $2.25 

INDOOR ANTENNA 

for Television Sets 

Provides excellent 
reception on chan- 
nels 2 to 13. Hand- 
some, solidly con- 
structed. Smashing 

ELow ach 
price. $1.49 
6 for $7.95 

ADC Adds a New Low -Priced Line 
of Quality Transformers 

The unvarying high quality of ADC transformers has been 
recognized through the years. This excellent record for 
quality results from (1) experience and training in trans- 
former design, (2) modern production methods, (3) the 
use of only quality materials, and (4) a careful system of 
production testing in the ADC plant. 

NOW! ADC has designed the new Yeoman to bring 
you high transformer quality at lower prices. Yeoman 

Series 

Quality Plus 
Series 

Industrial 
Series 

eNttad6 
FEATURES OF BOTH THE FAMOUS ADC QUALITY PLUS 

AND INDUSTRIAL LINES. 

OPEN FRAME CONSTRUCTION, FLEXIBLE LEADS. 

TRANSFORMERS FOR SPECIFIC APPLICATIONS. 

Series Incorporates: 

'7a¢ 'ccie Tajetmotatiose about ADC's Yeoman, Quality 
Plus and Industrial transformer series, write for your 
new ADC catalog today. 

etadixtaecteeog,,,, a, 76tat 
Ga& DEVELOPMENT CO. 

2845 13th Avenue South, Minneapolis 7, Minn. 
September, 1949 131 
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Rack To Give -Away Prices On C -R Tubes! 

All Brand New in Original Packing 
5GP1 /5BP1 XXX (Standard test cope)..... $1.19 
5BP4 (Same but white screen. Use for remote 

TV r) .... ...... $1.89 
5CP1 (High tensity test scope, extra amel- 

erating anode) $1.89 

THE HOTTEST 10 -METER SPECIALS! 
BC -923 RECR. 4 chan. auto or manual tuning, 27- 
38.9 MC, AM or FM. Self cont. spkr. Double s per - 
ckt. Contains tal. cal. het -type freq. meter, check 
points every 100 and 1000 kcs. Instructions for 
rewinding 3 of 4 Chans., for full coverage 27 -150MC 
and AC power. Exlnt used. checked and guar. OK 
before shipping. WITH 12V DYNAMOTOR $27.50. 
LESS DYNAMOTOR 524.50. 
BC -924 XMTR. Mates with BC -923. 30w FM. 4 
chan. With Schematic Exlnt used. 
SPECIAL" WESS DYNAMOTOR $19.91 
RA -34 Rectifier for BC- 375 -E, BC-191; input 115 or 
230 v. 60 cy. Filtered outputs 1000 v. 350 MA and 
12 v. 3.2A, plus 12 v. 14.5A AC. 
FIXED OUTPUTS, NO METERS $59.50 
VARIABLE OUTPUTS, WITH . METERS $85.00 
TUNING UNITS for BC -375. Saint used....51.95 
BC -306 Antenna Loading Units' 98e 
RG -7 /U 95 ohm cable. New Ft 5 / c 

FLASH! 
COMPLETE ADF INSTALLATION, SCR -269 -G or 
AN /ARN -7 with MG -149. Exist used..569.50 

Attention Exporters! Lumber and Mining 
Camps! Factories! Motels! Sound Men! 

BD -71 ARMY TELEPHONE SWITCHBOARD 

Magneto oord, the simplest type, 6 trunks 
(loops). Each loop has cord, jack, drop, and 2 way 
lever key. Built in ringer and head and chest set 
for operator. Ringing from distant end of a loop 
operates the drop. Op's phone is connected to loop 
by snapping key switch in one direction. Snapping 
key in other direction connects hand genr. to loop. 
Establish connection between 2 loops by connecting 
cord of one to jack of other. Exlnt used $9.95 
Brand new, export packed $12.95 
W1108 2 cond. field wire. New, mile $22.50 

EXPERIMENTERS! 
Here's a receiver you can do wonders with! High -Q 
90_cy. d 150 cy. pass filters. Make audio amplifier 

termodulation analyzer by putting 60 and 90 cy. 
(buzzer hash thru 90 cy. filter) to input, measure 
output thru 150 cy. filter. Also contains dual bridge 
instrument rectifiers. Also best AVC system yet de- 
vised, flat from 5 to 100,000 mv., uses 100 v. DC 
power supply for AVC bias. lift out intact to wire 
into your . 6.9 MC IF, good for FM. RF is 
108.3 -110.3 mc. 3 717A tubes, direct replacement 
for your 6SK7 with much more gain. Also 2- 125F7. 
1- 125Q7. 1 -12A6. 1- 12AH7, 2- 12SR7. With sche- 
matic. Exlnt used $3.95 

CITIZEN'S BAND IS LEGAL! 
BC -645 Xmtr -Recr. 15 tube interrogator- receiver 
designed for airborne use, 435 to 500MC. With 
some modification set can be used for 2 -way com- 
munication, voice or code, on following bands: 420- 
450 mc. Ham; 450 -460 mc. fixed and mobile; 460- 
470 mc. Citizens; 470 -500 mc. TV experimental. 
Complete 

l 
with all tubes, inc. WE Doorknob tube. 

BRAND NEW 
/4 " wt- 25 lbs. $14.50 

PE -101 -C Dynamotor for above, 12 or 24 v $3.25 
Extra Doorknob tubes, each 39c 

DIRECTION FINDER SPECIAL! 
DU -1 LOOP, 12 or 24 v., easily changed to 6 v. 
2 stage pre -amp., put ahead of any r to make 
manual DF. Obtains power from rem. Tunes 195- 
1600 . kc easily extended Mr:: 2800 kc. Correct 
bearing 

th 
immediately, no 180° ambiguity. With sche- 

matic, operating and freq. extension instructions. 
BRAND NEW $27.50 
BC- 223 -AX TRANSMITTER. 15 watts, brand new. 
With used 12 v. dynamotor PE -55, connecting cable, 
4 crystals, and microphone. SPECIAL $79.50 
SPECIAL! HI -FI 15 w. triode output tube 910 --21c 

SPEAKER SPECIALS! 
6" Hvy. Duty PM, General Electric $1.89 
Outdoor Waterproof Navy Bulkhead Spkr. phenolic 
cone, very heavy PM for Hi -Fi and efficiency. With 
univ. matching ormer in gasketed case. Handles 
25 w. ExInt used $9.95 
6 V. DYNAMOTOR. Output 190 v. at 70 MA, 9 amp. 
drain; cond winding gives 350 to 250 at 50 to 
100 MA, 10 to 15 amp. drain. Complete instruc- 
tions NEW $3.25 
WHIP ANTENNA. Make 16' tapered whip for 10 and 
20 meters or any other length. Mast sections each 
381/4". MS -53's screw together, then taper off with 
saw 

5 
off for Oemale49. c 

No base. tBim 
improvise 

MS-53. 
e pious 

SPECIAL each section Ce 290 

COMMAND XMTR SUPER SPECIAL! 
BC -457 (4 -5.3 me.) or BC -458 (5.3 -7 me.) 
Used as ,s condition each $2.95 

r 

METALLIC MINE DETECTOR SCR -625 with BA -38 
battery. For non-ferrous or ferrous metals. Also operates under water. Brand new, export 
packed $39.50 

Servicemen's Specials! Fresh Stock! 
Set Manufacturer's Distress! 

FP CDENSER 
cludesf (4 20 @ 450vSO 40, E30. 20 @ 

good 
50v)it(30. 

200. 

20 @ 450v., 20 @ 25V.) (30 @ 350v.) (2x20 300v.) 
(20 @ 450v., 25 @ 25v.) (100 @ 50v.) (20 @ 25v) 

25 assorted $14.95 
TUBULARS. 100 asst- .01 & .05 @ 600v. $5.95 

Wanted! Your Spare Surplus Equipment! 
Dynamo tors, reers., mtrs, test quipment. Send list. 
etat,sg condition and your rack bottom price. 

Remit with order. Calif. buyers add sales tax. 

G. L. ELECTRONICS 
1260 S. Alvarado St., Los Angeles 6, Cal. 
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gineers," is heard Fridays 1330 -1430, 
good signal in New Zealand but with 
some QRM from JJY, Japan. (Cushen) 

Radio Athens, The National Broad- 
casting Institute, No. 4 Rigillis Street, 
Athens, Greece, is sending out a mime- 
ographed reply to reception reports; 
in part, it says : "We thank you for 
your letter reporting reception of our 
short -wave broadcasts. Reports from 
listeners are so numerous and the vol- 
ume of work so great that it is quite 
impossible for us to reply to each one 
of you separately, much as we would 
like to. We have pleasure in inform- 
ing you that as a result of various 
views and opinions received, which 
have been most valuable, our short- 
wave program has been arranged as 
follows . - . Gave schedule as daily 
on 15.345, rhombic antenna, beamed 
to N.W. Europe and U.S.A.; 7.5 kw., 
1015 -1045 news in Greek; 1045 -1100 
news in English; 1100 -1115 news in 
French; 1730 -1830 special program for 
US.A. (news in English, a half -hour 
musical program, news in Greek) ; 

9.607, horizontal dipole, 7.5 kw., 0030- 
0235 and 0500 -0800 relay of Greek pro- 
gram on maw.; 7.300, horizontal dipole, 
7.5 kw., 1200 -1330, 15 minutes of news 
in Turkish, Russian, Rumanian, Ser- 
bian, Bulgarian, and Albanian; 1330- 
1335, advice to shipping from the Hy- 
drographic Service of the Ministry of 
the Royal Navy. Identification in 
Greek is "Radiofonikos Stathmos 
Athinon, I foni tis Ellados "; in Eng- 
lish, "This is Radio Athens, the Voice 
of Greece "; and in French, "Ici Radio 
Athens, La Voix de la Grece." Inter- 
val signal is the first few bars of the 
Greek song, "Kato ston Valto "; letter 
signed by D. C. Svolopoulo, Directing 
Counsellor. (McPheeters, La.) The 
15.345 channel is heard in Georgia 
with news 1045, good signal strength 
but deep fading. (Fargo.) Is poor 
level here in West Virginia at that 
time. 

Guatemala -T G2, 6.621, "Radio 
Morse," heard 2300 -0015; QRA is TG2, 
Radio Morse, Direction -General de 
Communicaciones Electrica, Guate- 
mala City, Guatemala. (Dallemier, 
N.Y.) Heard in Newfoundland 1830- 
2130 and later in Spanish. (Peddle.) 
TGDA, 7.462, Quezaltenago, heard 
1900 with good level. (URDXC) 

Hawaii- KRO -2, 15.67, Honolulu, 
heard point -to -point carrying "Hawaii 
Calls" at 1900 (Saturdays only). (Slat- 
tery, Oregon) 

Honduras -HRN, 5.880, Teguci- 
galpa, heard in Newfoundland 1900- 
2230 and later in Spanish. (Peddle) 

Hong Kong- ZBW -3, 9.525, heard 
0545. (Sanderson, Australia) 

Hungary- Swedes report Radio Bu- 
dapest on 6.250 and 9.700 relaying 
Home Service 1400 -1730 or later; an- 
other Swedish report, however, gave 
higher frequency as 6.205 and not 
6.250, and stated that has interference 
from Bucharest (6.210) until latter 
closes 1630; Budapest appears to run 
to 1745 at least on some occasions; 
English at 1720 and French at 1730; 
seems to parallel maw. 540 kcs. (Swe- 

NEED A LOT OF 
POWER IN 

SMALL SPACE? 
We made this special transformer for a 
major aircraft company. It delivers 480 
V.A. in a I/z hour duty cycle with tem- 
perature rise. 

UNDER 40 °C.! 
Meets Pro Jan -T -27 Grade 1, Class A specs 

SPEC 
5657 

43/4" high, width 4- 3/16 ", depth 21/4" 
Volume: 44.7 cubic inches 

Weight: 51/4 lbs. 
3 phase primary, 3 phase secondary 

Y -A connection 
700 volt test 

Frequency: 400 -800 cycles 
Primary voltage -208, secondary 25 

Let Peerless figure on YOUR 
transformer requirements 

PEERLESS 
E L E C T R I C A L 
P R O D U C T S 
D I V I S I O N 

ALTEC 
1161 N. Vine Street, Hollywood 38, CaL 
161 Sixth Avenue, New York 13, N. Y 

FRAZAR & HANSEN LTD. 
301 Clay Street, San Francisco 11, Cal. 

Exclusive Export Agent 

vou ciao? 2eeeiue af(!t 

\ \ 
BARGAIN 

BULLETINS 

.eue ?e &&g, maute« f 
A RADIONIC SPECIAL! 

Stacked, All Band Conical 
TV Array . . . At Lowest Cost 
It's here! Scientifically de- 
signed, precision made, all - 
band conical TV array -giving 
tremendous gain and absolute l 
minimum interference at a cost 
no greater than the usual. di- 
pole. Permits direct coupling 
to 72, 150 or 300 ohm line with 
minimum loss. All durai construction. 10 foot 
mast included. Amazingly low price of 

$ 1.95 only 
In lots of 3, S I 1.45 each 

Best quality, 300 ohm twin -lead, 100 feet, 3I .30. 
1000 feet, 

% Commit 
2.25. 20%, .ed.r, balance C.O.D. 

RADIONIC rT 

Tribune Theater Entrance 
170v Nassau Street New York 7, N. Y. 
WOrth 2 -0421 :: Open daily 9 to 5 -- Saturday 9 -5 
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dish DX broadcasts.) Was heard by 
Pearce, England, on 6,250 and 9.700 
with French news 1710, English news 
1720; said operating "3 to 12" (pre- 
sumably Hungarian time) and asked 
for reports to Radio Budapest, Hun- 
gary; Pearce has heard it sign off 
1745; has been noted by him early as 
1030, also around 1200. 

India -Ray Simpson, Australia, re- 
ports AIR, Delhi, now using 11.890, 
with English program beginning 2030; 
news 2130 but difficult to follow due 
QRM from a Soviet transmitter on 
same channel. (Radio Australia) 

In verifying for Stein, Calif., AIR, 
Delhi, stated that the outlet in the 
25 -m. band in European beam (after- 
noons) which has been listed as 
VUD11, 11.76, is actually VUD5, 11.79. 

AIR, 11.79, Delhi, still pounds in 
daily 1845 -1900. (Fuller, R.I.) This 
is an experimental transmission 
beamed to Indonesia. 

Delhi has inaugurated a new chan- 
nel, 17.84, heard coming on 0630 with 
news; announces 21.520, 17.840 in par- 
allel. (Radio Australia.) (I believe 
VUD11, 21 :510 is meant instead of 
21.520.-KRB.) 

The 9.620 channel (VUD3) heard in 
Newfoundland 1400 -1500 in English. 
(Peddle.) Is beamed to Europe. 

Indonesia -Dilg, Calif., recently 
heard Makassar's 5.030 channel, morn- 
ings, in dual with 9.550, but weak. 

YCN -3, 8.090, 150 w., Pontianak, 
Dutch Borneo, verified by card; heard 
around 0630; chimes strike eight at 
0700, then has news in Dutch. (Cushen, 
N.Z.) 

Iran -Radio Teheran, 15.100, now 
has news 1400. (Fuller, R.I.) Sign - 
off varies; one day left air 1405, an- 
other still on at 1450. (Fargo, Ga.) 

Israel -Kol Yisrael, 6.820, heard 
1500 with 15 minutes of news; then an- 
nounced that news is on 8.170 (pre- 
sumably Haifa) and 6.820 plus a m.w. 
outlet, latter two Tel Aviv. (Simpson, 
Australia, via Radio Australia.) Kol- 
Yisrael, 8.170, Haifi, heard in English 
1500 through bad CWQRM with the 
"10 o'clock news" relayed from Tel 
Aviv (6.820). (Pearce) 

Japan -JBD4, 15.225, Tokyo, weak 
signal 0125 -0130. (Huse, Washington.) 
JJY, 4.000, Kemigawa, has continuous 
tone signal; JJY on 8.000 heard 1354- 
1435, each two hours thereafter. 
(Cushen, N.Z.) JBD, 9.505, still corn- 
ing through around 0600 in Texas. 
(Stark) 

Kashmir -Radio Srinagar, 4.856, 
heard 0700 with native program of 
news, music. (Sanderson, Australia.) 
Sampat, India, informs that this sta- 
tion is on approximately 4.866 daily 
2130 -2300, 0100 -0230, 0630 -1130, with 
news 2130, 0730, 1030. 

Kenya- VQ7LO, 4.855, Nairobi, 
good in New Zealand to 1400 weekdays 
and to 1500 Sundays. (Cushen.) Should 
have BBC news relay 1300. 

Libya- Pearce, England, has re- 
ceived a letter -verie from Forces 
Broadcasting Service, MELF -6, Ben- 
ghazi, stating that broadcasts heard 
by him were test transmissions on 

September, 1949 

For Dependable Trouble -Free TV Servicing 

REPLACE SiA WITH COR 
EXACT DUPLICATE 

TELEVISION TRANSFORMERS 

Eliminate callbacks and dissatisfied customers -get a bigger share of the 
profitable television service business with Stancor Exact Duplicate Replace- 
ment Transformers. These units are exact physical and electrical duplicates 
of original equipment used in popular receivers- they're precisely what is 
needed for "new set" performance! 

Don't take a chance with replacements that are "almost exact "; use Stancor 
Exact Duplicate Replacement Transformers. Representative types listed below. 

HORIZONTAL DEFLECTION 

OUTPUT AND HV TRANSFORMER 

Stancor Part No. A -81 17. Exact 
duplicate of RCA type 21 111. 
For use with direct viewing 
kinescopes such as RCA types 
7DP4 and 10BP4. 

PLATE AND FILAMENT 

TRANSFORMER 

Stancor Part No. P- 8157.Exact 
duplicate of Motorola part No. 
25C484095 used in models 
VK106, VT105 and VT107. 

VERTICAL DEFLECTION 

OUTPUT TRANSFORMER 

Stancor Part No. A -8115. Exact 
duplicate of RCA type 20472. 
Used with kinescopes such as 
types 10BP4,7DP4 and 5TP4. 

FILTER CHOKE 

Stancor Part No. C -2326. Exact 
duplicate of filter choke used ito 

RCA models 630TS, 630TCS and 
8TS30 receivers. 

HORIZONTAL BLOCKING - 

OSCILLATOR TRANSFORMER 

Stancor Part No. A -8120. Exact 
duplicate of RCA type 208T1. 
Generates 15,750 cps. pulse re- 
quired to drive grids of horizontal 
discharge tubes. 

DEFLECTION YOKE 

Stancor Part No. DY -1. Exact 
duplicate of RCA type 201D1. 
Performance checked to close 
linearity limits. 

JUST PUBLISHED! See your Stancor distributor or write direct for 
the new Stancor catalog, listing over 400 transformers, reactors and 
related components for radio and television replacement. 

STANDARD TRANSFORMER CORPORATION 
ELSTON, KEDZIE & ADDISON CHICAGO 18, ILLINOIS 

ELECTRICAL TRAINING 
TnTensive 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 September 6. March 6. Write for catalog. 

ELECTRICAL SCHOOL 
7546 Takoma Avenue, 
Washington 12, D. C. BLISS 

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. 

GOVERNMENT SURPLUS! 
WORLD'S LOWEST PRIC 

PHOTO FLASH 
Eau /pMENT 

COMES COMPLETE WITH 

4 
EDGERTON 
FLASH TUBES 
& REFLECTORS 

EASY TO 
CONVERT INTO 
A 2 -WAY PHOTO 
FLASH UNIT 
OPERATES ON 110V. AC & 12V. BATTERY 
Brand new at a fraction of original cost. Contains 
finest component parts available. All necessary 
parts and complete instructions included. After 
conversion, works on 110V AC or 
12V battery by a flick of a switch. 
IMMEDIATE DELIVERY ON ALL MAIL ORDERS 

$68. 
COMPLETE 

CINEX. INC.. 165 W. 46th St., N. Y. 19, F. Y., Dept. RN-9 
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NEW -IMPROVED 

JERROLD 

The Only TV -FM 

Booster With The 

AMAZING NEW 
BUILT -IN 

ORO t CH Mp 

MORE TV SALES 
You can now step up TV sales in a big 
way. The new improved Jerrold TV -FM 
Booster with Match -A -Tran improves re -. 
ception in critical areas. Helps give 
sharper, clearer pictures with no loss of 
definition for longer distances. 

THE SECRET OF LONG - 
DISTANCE RECEPTION 

Jerrold TV -FM Booster with Match -A- 
Tran is the secret of good distance re- 
ception. This high gain, tuned -grid, 
tuned -plate RF amplifier boosts the en- 
tire TV 6 megacycle bandwidth from 20 
to 30 times and provides complete cov- 
erage of FM band. 

The Match -A -Tran is a variable step - 
impedance transformer that provides a 

perfect match between booster output 
and TV receiver -any receiver. It makes 
certain that the entire gain of the 
booster is delivered into the receiver. 
Match -A -Tran is an exclusive feature of 
the Jerrold TV -FM Booster. 

See the improved Jerrold TV -FM 
Booster at your 
parts - jobber or 
radio wholesaler. 
Or, write us for fur- 
ther information. 

JERROLD ELECTRONICS CORP. 
121 N. BROAD ST. PHILA. 7, PA. 
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4.782; it was explained, "Normally, we 
operate on 833 kcs. in the m.w. band 
and were testing on this frequency 
(4.782) to provide a s.w. hook -up with 
other stations; they were not, how- 
ever, successful, and we had to dis- 
continue them, although there is the 
possibility of our originating a fur- 
ther series -either from here or from 
Malta." 

Luxembourg -Radio Luxembourg, 
15.352, heard in French 0630 -0715. 
(Peddle, Newfoundland.) Patrick, 
England, has received word from 
Frank Lee, manager of the English 
programs, 36, Davies St., London, W -1, 
giving schedules as on 15.350, 5 kw., 
0600 -0930, and on 6.090, 5 kw., 1130- 
1700; all programs relayed from l.w. 
232 kcs.; reception reports are wel- 
comed and may be sent either direct 
to Luxembourg or to Mr. Lee. 

Madagascar -R a di o Tananarive, 
9.694, is believed to open 2230 with 
"La Marseillaise"; weak signal. 
(Stark, Texas.) The 9.694 outlet is 
fair level in Hawaii. (Fellers.) The 
7.380 outlet is reported heard in Swe- 
den 1100 -1330. (DX- Radio, Sweden) 

Malaya- Station heard by Stark, 
Texas, on 6.025 with English 0630 is 
most likely Radio Kuala Lumpur. Re- 
ported by Sanderson, Australia, at 
that time with news, weather reports, 
stock exchange news, and music. 

Mauritius -Cushen, N. Z., received 
an airmail verification letter recently 
from Mauritius Broadcasting Service, 
Forest Side, Mauritius, from Noel 
Rambert, Chief Engineer. It was 
stated that due to heavy sideband in- 
terference the station would soon 
move from (officially listed) 7.340 to 
the 19 -m. band, just as soon as confir- 
mation was received from London. 
(This may mean the use of a BBC fre- 
quency in the 19 -m. band. -KRB) 
Schedule was given Fridays 1045 -1230 
but said that when moves to 19 -m. 
will be on the air daily for several 
hours. Transmitter is SABC, 1:5 kw., 
located 2,300 feet above sea level at 
highest point on the island; also op- 
erating a 5 kw. Marconi transmitter 
on m.w. 1,364 kcs. for "Home Pro- 
grams." 

Monaco -Radio Monte Carlo, ap- 
proximately 9.790, heard 0115 with 
French news and music, good signal to 
0345 when fades. (Sanderson, Austra- 
lia) Excellent signal on this channel 
(possibly low as 9.785), opening 0100 
in French. (Bellington, N. Y.) Has 
been noted by Ferguson, N. C., on 
(measured) 7.353 at 1720 to sign -off 
1739; another day heard to sign -off 
1811; all- French program. Apparent- 
ly the 41 -m. channel has replaced 
6.035 for the summer. Radio Australia 
reports the new 7.353 channel has 
been heard from 0100 and again 
around 1600 in parallel with 9.790 at 
least during the transmission which 
begins 0100. The 31 -m channel also is 
heard in Louisiana by McPheeters; 
and in Newfoundland by Peddle around 
1430 -1500 sign -off. Pearce, England, 
reports this outlet from 0600, also as 
late as 1045, and on a Sunday after 

1300 and says it may run as late as 
1715. 

Mozambique- CR7BU, 4.92, excellent 
with music 1530; CR7AB, 3.49, heard 
1545 in parallel CR7BU. (Sanderson, 
Australia) CR7BE, 9.763V, Lourenco 
Marques, is still heard well in U.S. 
with English 0000 -0100; at times is 
heard by Stark, Texas, as early as 
0700 fade -in, mornings runs to 1100. 

Panama -HORT, 6.060, heard 2130- 
2230 in Spanish. (Peddle, Newfound- 
land) HOB, 6.200, Panama City, heard 
from tuning 2200 to 2300 sign -off; an- 
nounced as "Radio Panamericana, 
HOB and HOA." (Flynn, Mich.) 
HOLA, "Radio Atlantico," 9.505, Colon, 
verified in 2 weeks from date airmail 
report was sent; transmitter is 1 kw. 
RCA job; complete schedule listed as 
English 0900 -1100, 1500 -1800, 1900- 
1930, 2100 -2300; Spanish 0700 -0900, 
1100 -1500, 1800 -1900, 1930 -2100. (Bach- 
man, Pa.) 

Paraguay- ZPA -5, 11.945, Encarna- 
cion, heard with poor signal 2000, bad 
CWQRM. (NNRC) 

Philippines -DZH4, 6.000, Manila, 
heard 0500 with news; also 1600 with 
news, music, weather reports; DUH5, 
11.84, good musical program and news 
0430. (Sanderson, Australia) DZH5- 
DZAB, "Station of the Stars" (may 
mean "Station of the Skies," as offi- 
cially listed ?), Town House, Dewey 
Blvd., Manila, sent veri- letter from 
Bob Stewart, Station Manager; runs 
20 hours daily -1600 - 1200 -but on 
week -ends is on continuously from 
sign -on 1600 Friday to sign -off 1200 
Sunday. "Radio Manila," DZH4- 
DZMB, 6.000, has much improved sig- 
nal now after 0530 when Radio Nou- 
mea, New Caledonia, leaves this chan- 
nel. (Cushen, N. Z.) DZH5 (former 
KZOK) is officially listed 9.685. 

DUH4, 9.620, and DUH5, 11.840, r a- 
mila, heard in California 0845 -1000. 
(Gaynor) 

Portugal- Lisbon, 15.160, heard in 
Newfoundland at 1600; CS2WI, 12.865, 
Parede, heard there 1900 -2000 in Por- 
tuguese. (Peddle) The 15.160 Lisbon 
channel is now officially listed as CS- 
with 10 kw. 

Portuguese Guinea- CQM -7, 6.998, 
Bissau, heard 1630 -1800 in Portuguese. 
(Peddle, Newfoundland) Officially 
listed 6.993. 

Roumania -In verifying for Pearce, 
England, Romana Libera listed fre- 
quencies as Radio Bucharesti I, 823 
kcs., 5.990, 6.205, 9.250, 11.900; Radio 
Bucharesti II, 1,051 kcs.; Radio Ro- 
mania, 160 kcs. While the 50 -m. out- 
let is listed 5.990 by station, Swedes 
say it is actually being heard on 5.930 
with German 1500, French 1530, and 
English 1600. Is officially listed 5.965 
for European Service. 

Siam -Bangkok channels in the 
25 -m. band are now officially listed 
11.64, 11.715 with 1 kw. According to 
Cushen, N. Z., and Sanderson, Aus- 
tralia, the daily 0500 -0630 overseas 
beam is now on 6.010 and 11.650, news 
0615. Stark, Texas, has heard the 
6.010 channel leaving air 0635. 

(Continued on page 145) 
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i 
More leading engineers and 

technicians have built 

Tech- Master for their own use than 

any other Television Kit 

best 
you want the best! 

theyk.theb 

TECH- MA S TER 
deluxe 630 -TK TELEVISION KIT 
with the original RCA 630TS Circuit 

Supplied complete with genuine RCA parts 
98% assembled. Ultra- simple wiring dia- 
grams make it a simple matter to finish the 
final wiring in a week -end. For all picture 
tubes from IO to 20 inches. 

There is only one Tech -Master 
. . . accept no substitute! 

At all leading distributors. Write for 
name of your nearest distributor. 

Few choice jobber territories still available, 

TECH - MASTER PRODUCTS CO. 
43 Broadway, Dept. RN -9, New York 13, N. Y. 

THE ONLY 

TWIN -TRAX 
RECORDER 

Before you buy any tape recorder, we invite you to send 
for our literature and study the specifications and per- 
formance ratings of the Twin -Trax Recorder. You will 
find it hard to believe that so much value can be sold 
at so low a price. But you will learn why "Twin- Trax" 
has become the "buy- word" among broadcast stations, 
recording studios, schools, and all critical music lovers 

ho have finally found in Twin -Trax the perfect recorder 
at the price they can afford to pay. 

t The 10 -tube amplifier -with individual bass and treble 
equalization, separate record and playback amplifiers, 
distortion -free supersonic bias oscillator and erase ampli- 
fier- represents the finest electronic circuits ever designed 
for magnetic recording. The ultra- modern precision -built 
chassis is a genuine, exclusive "Twin- Trax" mechanism, 
product of the originator and leader in two -channel re- 
cording-not to be confused with inferior "look-alike" 
chassis offered by imitators. 

Our free literature tells the complete story, furnishing 
technical information no other tape recorder manufac- 
turer dares to offer. Write today. 

*Registered 
TWIN -TRAX DIVISION Trade Mark 

AMPLIFIER CORP. OF AMERICA 
398 -2 BROADWAY, NEW YORK 13, NEW YORK 

1060 -2 N. ALLEN AVENUE 

TEST EQUIPMENT 
Standard Signal Generator -Model 84, 

Measurements Corp., 300 to 1000 mega- 
cycles, Excellent Condition with Instruc- 
tion Book $750.00 

I -193A Test Set for adjusting polarized re- 
lays, Western Electric. NEW 125.00 

I -200 Calibrator, 115V, 60 cycles, 345 
and 621 cps., Western Electric. NEW 39.50 

Supreme Model 563 -Audio Oscillator 19.50 
Test Set, Type 89 19.50 
Model 1055 Microwave Signal Generator 

375 -725 M.C. 39.50 
Thermister Bridge, Western Electric 29.50 
TS -34 /AP Portable Oscilloscope in case, 

complete in like new condition with 
manual, made by Western Electric 150.00 

BC -221 Frequency Meter, LIKE NEW, cal 
book 69.50 

LM -14 Frequency Meter, Excellent Condi- 
tion, cal. book 69.50 

Synchroscope, Designed by Radiation Lab , 
mfd. by Galvin. Excellent Condition 79.50 

MINE DETECTOR -SCR -625A Used for lo- 
cating metal, underground pipes, gold, 
etc. 

NEW with manuals 69.50 
USED- excellent condition 45.00 

SCR -522 EQUIPMENT 
SCR -522 Transmitter- Receiver, Good used 

with tubes $ 
SCR -522 Transmitter -Receiver, NEW with 

tubes 
PLUGS -Set for SCR -522. NEW 
PE- 94C -24 volt Dynamotor. NEW 

USED 
PE -98 -12 volt Dynamotor. NEW 
BC -602 Control Box. NEW 
BC -631 Jack Box. NEW 
AN -104A Antenna. NEW. Steel 

Copper 
L -139A Test Set for SCR -522 
Radio Set SCR -624C (SCR -522 complete 

new ground statibn, packed in six boxes, 
operates from 110V, AC) 

PHOTOCON SALES 
SYCAMORE 4 -7156 

SEPTEMBER SPECIALS 
HS -23 HEADSET -BRAND NEW 8,000 ohm with ear pads 52.45 
HS -33 HEADSET -with ear pads 1.29 
HS -30 HEADSET -Complete with matching 

transformer, 6' cord & PL -55 Plug. NEW. 1.95 
HS -80 HEADSET, NEW .95 
DYNAMIC HEADSET AND MIKE -P. 0. Mark 

11. NEW 1.95 
P -16 HEADSET. NEW 1.50 
HEADSET EXTENSION CORD- CD -307A with 

PL -55 and JE -26 .49 
Headset Adapter MC -385D -High to low im- pedance. NEW .35 
T -17 Hand Mike. NEW 1.50 
T -32 Desk Mike. NEW 3.00 

USED 1.95 

Bassett. Aircraft Radios and Accessories-Two - 
way radio Communication -Transmitter freq. 
3105 K.C. -All new equipment. 

MC6A -11/2 watt trans. -recr., tubes, 
crystal, battery case, antenna $31.50 

MC6B -8 watt trans. -recr., tubes, 
crystal, vibrapack, antenna, 12 volt 49.50 

MESA Receiver -Range, weather and 
tower freq. 13.50 

MCU1 Aircraft Microphone 4,95 
Headset and plug 2.95 
Model -TR15 Trailing antenna wire set 6.95 

CD -501 Cable for PE- 103- BC654. NEW. ..$1.95 34.50 RM -29 Remote control unit, ringer. NEW... 7.95 
SPEAKER -6" P.M. Compartment, 25 watts, 

50 -6,000 ohms, waterproof, excellent used 8.95 49.50 
3.75 
4.50 
2.50 

19.50 
.95 
.79 

1.95 
2.95 
5.00 

395.00 

I -82 Selsyn compass indicator 5" 360 
degree dial $2.45 

Plug to fit either I -82 or I -81 .65 
I -81 Selsyn compass indicator. NEW 3.25 

Weston Electrical TACHOMETER METER, 
Model 545 for use with Model 724 
magneto. Speed 0 -2,000 R.P.M. Ra- 
tio 2:1. BRAND NEW $17.50 

Weston TACHOMETER GENERATOR, 
Model 724, Type C. Good Used 16.75 

.F. Transformer -1st, 2nd, or 3rd, from 
SCR -522, 12,000 R.C. Iron core tuning, 
can be tuned to television I.F. frequency 
by removing padder cond. 35c each, 3 for. $ 1.00 

APN -1 ALTIMETER. NEW- COMPLETE... 34.50 
APN -1 Altimeter Indicator -Basic movement 

0 -1 ma; -5 ma. shunt, 270° dial. An excellent basic movement for selecting 
your own meters. NEW 1.95 

Meter Rectifier, full wave midget Selenium, 
10 volts. 30 ma. NEW .29 

PASADENA 7, CALIF. 

BC -348 Mounting Base, Postpaid $2.50 
BC -348 Outlet plug, Postpaid .80 
BC -348 Mounting Base and Outlet Plug, 

Postpaid 3.00 

BC- 357J- Beacon Receiver, 75 me tubes, 
NEW $ 3.45 

MN- 26C- Bendix Radio Compass 150 -1,500 
K.C. tubes 17.50 

BC- 464- TARGET RECEIVER -5 channel 
remote, battery case, antenna, 68 -73 MC 
NEW 14.95 

INTERPHONE AMPLIFIER -BC -709 Ideal 
for aircraft, booster for telephone system, 
etc. NEW 4.50 

IDEAL MOBILE POWER SUPPLY 
PE -237 Heavy duty vibrator power supply, 

6. 12, or 24V. input, 525V., 95 ma.; 
105V., 42 ma.; 6.5V., 2 amp; 6V., 500 
ma.; 1.3V., 450 ma.; small supply 
100V., 17 ma.; 1.35 -450 ma. th tubes, 
shock mounted BRAND NEW $27.50 

NTERPHONE AMPLIFIER - CMX50128A, 
12V. 6 watts P.O. T.C.S. equipment - 
tubes and dynamotor NEW $8.50 

ANTENNA RELAY UNIT - RE -2 /ARC -5 
Weston Ant. Current Indicator Meter, Re- 
lay, Vacuum Condenser, Excellent Con- 
dition 2.95 

HANDY -TALKIE Crystal and Coil Sets - 
3885 E.C. to 5,500 K.C. Specify fre- 
quency-2 crystals and 2 coils per 
set NEW 2.25 

400 Cycle INVERTER -G.E. 5D21NH3A In- put 27V., 35 amps. Output 115V. -485 
V.A. single phase NEW $12.50 

400 Cycle Inverter -G.E. PE -218 Input 
27V., 100 amps. Output 115V., 1,500 
V.A. single phase NEW 29.50 

USED 17.50 
800 Cycle Inverter -PE -206. NEW 5.95 
800 Cycle Blower and Motor -1 ph.-6,700 

R.P.M.-120V. CAY -21773 1.50 
24 V.D.C. Blower and Motor -4700 R.P.M 

1.35 amps -A. G. Redmond Co - 1.95 

SOUND POWERED HEAD & CHEST SET, made 
by Automatic Electric Co.. EACH -NEW $ 5.95 

PAIR -NEW 11.00 
REACTOR -5 Henries 284 ohms -.05 amp West- 

inghouse Type L .59 
SELENIUM RECTIFIER -24 v. @ 350 ma. I.T 

& T. 4B3CMI. 1.95 
TERMS: PRICES f.o.b. PASADENA, unless postpaid. 25 ;o n ell C.O.D. orders. Californians add 2i/2% 
sales tax. 
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A Complete line of 
SELECTIVE 

ANTENNAS 
are available 

for use with the 

SELECT- O-VISION 

SYSTEM 

ANTENNA SWITCHING SYSTEM 

Selects individually oriented antennas on all 
channels. 
Capacity for 12 antennas, permitting use of 
FM and UHF TV antennas. 
Instantaneous antenna selection. 
No exposed moving parts on roof. 
Ideal installation for fringe areas. 
Field and life tested. Assures trouble -free 
performance. 

Write to -day for complete 
illustrated, descriptive literature. 

COMMUNICATION MEASUREMENTS LABORATORY, INC. 
120 GREENWICH ST. NEW YORK 6, N. Y. 

Chi ACCBAiE HOLES 
tM [ <O10 CM118815 

lr& evolutionary control 
actually "tunes out acoustic 

feedback in the sound distribution 
system. One of nine important 

features of the new Bogen HX50 - 
fifty watt amplifier. Write for FREE 

complete literature. 

663 

136 

Yid Jogen 
co f INC. 

N. Y. 

BROADWAY 
NEW YORK 12, 

O A 
WITH A GREENLEE 

RADIO CHASSIS PUNCH 

Make smooth, true holes quickly 
this easy way. Just turn GREENLEE 

punch with an ordinary wrench and have 
an accurately -sized opening for plugs, 
sockets, and other receptacles. No 
reaming or filing. A GREENLEE Punch 
for each of these sizes: I / "; % "; % ";' /s' 

";15 ";134 " ;1 
1/2" 

;1 
1/2r 

;1 
1/2,; 

214". Also GREENLEE Knockout Punches 
and Cutters for conduit and meter holes 
up to 311/2". Get facts now. Write 
Greenlee Tool Co., 1889 Columbia 
Avenue, Rockford, Illinois. 

GREE,NLEE 

Profit on Sales 
(Continued from page 36) 

Of course, this is an extreme case 
which we outline just to emphasize an 
important phase of business analysis 
that should be watched from year to 
year. The current ratio, the differ- 
ence between the current assets and 
the current liabilities, which gives the 
working capital, and the ratio of net 
profit to net worth are the two most 
important yardsticks of operating ef- 
ficiency. Both are pretty much ig- 
nored by radio and television dealers. 
When times are good and sales come 
easy, it doesn't take much business 
wit to earn a profit. Since the war, 
any established business could show a 
profit. In this new buyer's market, 
dealers must pay marked attention to 
business analysis if they expect to 
earn satisfactory profits. 

Because of what has happened dur- 
ing the past ten years, the return on 
capital investment is one yardstick of 
business analysis that should be 
watched carefully. If this return has 
decreased since prewar days, you are 
not making your invested dollars 
work hard enough today. If our ex- 
perience is any criterion, we believe 
that many dealers are earning less 
profit on their capital than they 
earned before the war. This means 
that their business has slipped some- 
where. That "somewhere" depends 
upon circumstances. It may be over- 
expansion, high credit losses, or "in- 
visible losses" of one kind or another. 

Sales $50,000 
Cost of goods sold 32,500 

Margin on sales $17,500 
Overhead expense 15,000 

Net profit on sales $ 2,500 

Table 4. Profit and Loss statement. 

Bad managerial methods depress 
the turn on net worth, otherwise, the 
return on invested capital. By im- 
proving managerial practises, keeping 
adequate and accurate books and 
analyzing business figures regularly, 
many dealers can boost the return on 
net worth quite substantially. 

Stock has turnover, so has labor, so 
has net worth. The average business- 
man is familiar with the first two 
turns, but the last is Greek to him; 
yet, it is one of the most important 
turns in his business. Tables 4 and 5 

Table 5. Balance sheet. 

Current assets $10,000 
Fixed assets 20,000 

Total $30,000 

Current liabilities $ 5,000 
Net worth 25,000 

Total $30,000 
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show how to figure the turn on net 
worth. 

These statements show two turns a 
year on net worth, the net worth di- 
vided into the s Les, $25,000 into $50,- 
000, and 10% eturn on capital in- 
vested, $2,500 ales to $25,000 net 
worth. 

Before the wa , surveys in this field 
showed that the average turn on net 
worth was 3.5 allld the return on capi- 
tal investment, tibout 15%. However, 
the turn on net worth depends upon 
sales, profits, ar0 the dollars invested 
in the business, i.nd there are as many 
different combinations of these three 
factors as there are hands in poker. 

Over -capitalization is at the root of 
much of the trouble when the turn on 
net worth is low. That is one reason 
why the dealer should watch this turn. 
It flashes the red light when he is 
sinking too much money in his busi- 
ness for the rethlrn it yields. It tells 
him when to pu promotional pressure 
behind his sale to get enough busi- 
ness to justify t e investment. 

Before the w r, spot- checks of deal- 
ers in this field with high capital in- 
vestments showed that many had a 
low turn on net worth, sometimes less 
than 3 %, whereas, those with smaller 
business invest ents earned as high 
as 24% on their invested dollars. This 
would indicate at some of the larger 
dealers earn leis than they should on 
their invested ollars, which may be 
due to the fact hat they pay too little 
attention to the yield on their invested 
capital, or th y have invested too 
much in expan ion without due con- 
sideration for 11 influencing factors, 
or they are not promoting their sales 
with top -flight effectiveness. 

Because there are so many variables 
in the picture, we cannot give specific 
recommendations. It can be said, 
however, that the dealer who gets a 
big return on h s invested dollars is a 
top -flight oper or and that all deal- 
ers should keep their eyes on this re- 
turn and comp re the yield with that 
of safe outside investments. 

If you are pproximating outside 
yields on safe nvestments, then you 
are not gettin enough return from 
your own busi ess for the risk and 
overhead -aches and when sales re- 
cede, the retur may drop to less than 
the yield on sa e outside investments. 
Business may t ke the low road some 
day, and then t won't be so healthy 
for the dealer ho has been making a 
low return on capital invested while 
business has b °en on the high road. 
Even if we go long full speed ahead, 
it is wise busi ess to be prepared for 
the worst. 

Check this eturn against prewar 
figures. If yo are doing a sound 
managerial jo , this return should 
have increased, not decreased. Watch 
it periodically. Try to keep as far 
above the retu n on safe outside in- 
vestments as p t ssible to pay you well 
for your burin s efforts and risk, and 
to "cushion" .; decrease to outside 
yields or less i i business tapers down- 
ward. When ou contemplate expan- 

September, 949 

CONVERT DIRECT - VIEW TELEVISION TO 
LARGE 

EN 
PROJECTION TELEVISION! SCRE 

Any electro- magnetic deflection TV set can be converted! All you need are 
3 basic components: lens, tube and power supply. 

30 KY RF POWER SUPPLY 
Dimensions- Length 

141/4", Width 11W. 
Height 12W 

The above unit is com- 
plete including low 
voltage DC supply. 
The voltage is vari- 
able from 15KV to 
30KV through a con- 
trol on the front panel. 
The high voltage unit 
includes a focus con- 
trol and voltage tap 
variable from 4KV to 
6KV for use with 5TP4 Projection Kinescope Tube. The 
high voltage 30KV -6KV cables are 3 ft. 11 inches in 
length and are of the safety type. Utilizes 6 tubes. 
Net Price Complete $99.50 

SPELLMAN 

F1.9 

PROJECTION 

TV LENS 

Cimens: ens: Length 7', Diameter 41A' 
FI.9 EF.S in. (127.0 mm.) This lens incorporates in bar- 
rel a corrective lens for use with a 5TP4 projection 
tube. It is easily removable for use with flat type tubes. 
Lens can be utilized to project picture sizes from several 
inches to 7 x 9 feet. 
Complete with mounting ring. Ma- Only $90 chined slotted Mounting Ring avail- 
able for hand focusing adjustment. Has 4 holes for 
easy mounting on plate. $8.00 extra. 

HIGH VOLTAGE COILS 
5 KV $ 3.25 

10 KV 7.75 
15 KV 7.75 

- FILAMENT TRANSFORMER FOR 1B3 
RECTIFIER TUBE IN RF SUPPLY..90c 

25 KV 35.00 
30 KV 35.00 

NOW AVAILABLE! 
Due to popular demand we are now making 
available the component parts used in our 
custom deluxe Projection TV sets. 

SCHMIDT OPTICAL SYSTEMS 
Model A -62- Adjustable from 2 x 3 feet to 
41/2 x 6 feet. 

CORRECTING LENSES FOR SCHMIDT 
OPTICAL SYSTEMS 

3 x 4 ft. and 6 x 9 ft. correcting lenses avail- 
able. Optically corrected first surface mirrors 
for TV use. Please specify mirror sizes with 
inquiry. 

REAR PROJECTION PLASTIC TELEVISION 

SCREENS $3.00 per square foot 

5TP4 PROJECTION KINESCOPE TUBES 

I B3 RECTIFIER TUBES 

Send for our low prices 

HIGH VOLTAGE TELEVISION CAPACITORS 
Specifications: Jeffers Type SKC Capacitors 

Operating 
Type Capacity Voltage Net Price 

SKC 10-10 
10-20 
10-30 

SKC 20-10 
20-20 
20-30 

SKC 30-10 
30-20 
30-30 

1000 mm[d 10,000 .45 ea. 
500 20,000 .84 ea. 
300 ' 30,000 2.10 ea. 

1600 mmfd 10,000 2.52 ea. 
1200 20,000 3.36 es. 

600 30,000 4.17 ea. 
3200 mmtd 10,000 4.17 ea. 
2500 20,000 5.01 ea. 
1200 30,000 5.85 ea. 

Include 25% Deposit With Order, Balance Con 

SPELLMAN TELEVISION CO., INC. 
DEPT. A, 130 WEST 24th STREET, NEW YORK 11, N. Y. AL 5.3 6 8 0 

WARNING! 
The Universal Mounting Bracket furnished 
with Quam Adjust -a -Cone Speakers was orig- 
inated, designed and produced by the Quam- 
Nichols Company. 

Its use by other manufacturers has not been 
authorized. 

QUAM -NICHOLS COMPANY 
522 East 33rd Place, Chicago 16, Illinois 

MAKERS OF FINE SPEAKERS SINCE 1923 

137 

www.americanradiohistory.com

www.americanradiohistory.com


of lic 
super high -gain antennas have p 
good TV reception into thousands of 

homes where it was thought im- 
practical because of distance. Our 
own research, and several hundred 
unsolicited letters from enthusiastic 
users, provides convincing proof that 
VEE -D -X means video distance - and 
delivers it. For further information, 
write or mail coupon below. 

LaPointe- Plascomold Corp., Unionville, Conn. 

Send complete details on Vee -D -X antennas to 

Name 

Company 

Street 

City Zone State 
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lion, try to appraise the effect on this 
return. 

Finally, the higher your return on 
capital investment, the more your 
business is worth on the market. This 
return is the most important factor 
when appraising the value of a busi- 
ness. A buyer considers the excess of 
the earnings on net worth over the 
earnings on safe outside investments 
when he dickers for possession of an 
established business. 30 

Atomic Energy Program 
(Continued from page 33) 

of protection against exposure to the 
radioactivity released in atomic energy 
experimentation, they may also find 
the key to long life among human 
beings and animals. It may give man 
a life span so long that he will be 
more likely to die from accidents than 
from old age. 

More recent claims that man can 
safely withstand a certain amount of 
milliroentgen units per hour, day, 
week, or lifetime have had to be modi- 
fied and the speculated amounts re- 
duced. Medical men are reluctant now 
to say with certainty what this can be. 
Where such statements have been 
made in public gatherings, the speaker 
often changes his figures or qualifies 
his statements when the technical au- 
dience has questioned him in detail. 
The author feels that man's life is 
shortened by exposure to any amount 
of radioactivity and that, furthermore, 
this radioactivity may be attributable 
to other than naturally or artificially 
fissionable uranium used in the atomic 
energy program. There is no disput- 
ing the fact that high radioactivity 
exposure produces premature death in 
man. Cells are destroyed by exposure 
or damaged, and, thereafter, cannot 
maintain ideal health life. 

Although the nuclear physicist likes 
to call it "particles" or "rays," radio- 
activity may be associated with wave- 
length and frequency as electromag- 
netic radiations. Certainly, if the 
wavelength is sufficiently short or the 
frequency sufficiently high, we have 
radioactive radiations. It is conceiva- 
ble that harmonics of longer wave- 
lengths or lower frequencies used in 
x -ray and even radio applications can 
fall into that region. It is already 
known, for example, that cathode -ray 
television viewing tubes, such as are 
used for screen projection by the ap- 
plication of high anode voltages in 
excess of 20,000 volts, can produce x- 
ray effects. This is but one step re- 
moved from gamma radiations en- 
countered in radioactivity situations. 

The electromagnetic spectrum in 
kilomegacycles (millions of kilocycles) 
is roughly as follows : Radio band - 
.00001 to 1000; infrared region -1000 
to 375,000; visible light region (all 
colors)- 375,000 to 750,000; ultraviolet 
region- 750,000 to 22,500,000. X -rays 
change into radioactivity as frequency 
keeps increasing from 22,500,000 to be- 
yond 50,000,000 kilomegacycles. 

Adding considerable impetus to the 
atomic energy program is a Federal 
regulation promulgated last year, 
whereby anyone finding a deposit con- 
taining twenty or more tons of uran- 
ium ore is eligible to a reward or bonus 
of $10,000. Aside from, or in addition 
to, this incentive, the government has 
obligated itself for a period of ten 
years to pay $3.50 per pound for 
uranium ore. It will also buy lower 
grade ores at a corresponding reduc- 
tion in price. Since the establishment 
of this regulation, the New York office 
of the Atomic Energy Commission has 
received 1900 samples for analysis. 
These have been of no important 
value, however, because they evidently 
had not been checked for radioactivity. 

Uranium is still the only satisfac- 
tory source of fissionable material in 
nature which makes possible the re- 
lease of large amounts of energy in 
accordance with Einstein's great dis- 
covery of the formula E equals mc2, 
where energy E equals mass m, multi- 
plied by velocity -the velocity of light, 
c, squared. Mass and energy are in- 
terchangeable. Today we hear of the 
term "critical mass," which must be 
exceeded to produce the required re- 
lease of energy for useful applications, 
and which is assurance to us that the 
earth will not disintegrate and destroy 
us. 

The growth of nucleonics depends on 
a more active and extensive participa- 
tion by men now engaged in the fields 
of radio and electronics. It is neces- 
sarily progressing at a slower pace 
than would otherwise be true, despite 
heavy Federal expenditure, because of 
a dependence on the too limited supply 
of physicists, augmented in part by 
chemists and medical doctors. These 
men have had to take time out for re- 
search, development, and production 
of the radio- electronic apparatus nec- 
essary to facilitate their work, even 
though these activities are only inci- 
dental to their principal efforts and 
interests. Those engaged in radio - 
electronics can be of invaluable help 
in relieving these scientists of such 
tasks, and also by performing the work 
better and cheaper because of their 
greater familiarity and experience 
with electronic circuits, equipment, 
and gadgetry. - No work is available 
to radio -electronic men which can do 
more, or as much, to benefit mankind 
and bring about a better and safer 
world to live in, and their participation 
will insure the use of atomic energy in 
the more important non -military ap- 
plications, rather than as an instru- 
ment of war and destruction. 

One of the greatest causes of war is 
the fact that nations poor in natural 
resources must fight to survive against 
nations rich in natural resources. The 
field of nucleonics offers the greatest 
hope in making available to all nations 
natural resources necessary in this 
modern age. If necessary materials 
are not indigenous in the resources of 
some particular nation, then nucleon- 
ics in its ultimate development can 
make possible their artificial creation 
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or production, by utilizing materials 
at hand by nuclear processes. It is 
exactly comp rable with radio -elec- 
tronics where he basic items such as 
inductors, resistors, and condensers 
can, by their umber, size, and man- 
ner of arrange rent or connection, be- 
come either television receiver, a 
mobile radio tation, a broadcasting 
station, a diat ermy apparatus, or an 
electronic control device. 

Nucleonics ork is not complicated, 
though there is much yet to be dis- 
covered about 4. Radio -electronic men 
at all levels, from operator to engineer, 
have as much reason to be in that 
field as has any physicist or doctor; 
they are definitely going to be there, 
quite soon, to and in such numbers 
as dwarf the t tal now working in the 
over -all fields f radio and electronics. 

Although such technicians may know 
a good deal le s about nucleonics and 
related fields han the comparatively 
few scientists who are now close to 
the problem, -t remains a fact that 
these same cientists have only a 
limited knowledge themselves of the 
field, and much still remains to be de- 
veloped. Consequently, they are not so 
far ahead that radio and electronic 
personnel will be handicapped by en- 
tering into the work at this late date. 

Several out tanding participants in 
the atomic enrgy program today are 
radio -radar t chnical personnel who 
came from tit M.I.T. Radiation Lab- 
oratory after it closed down at the 
war's end. It is such men, imple- 
mented by still more radio -electronic 
technicians, who are in a position to 
make heavy c ntributions toward fur- 
thering the w rk of the nucleonic pro- 
gram. 

Although th se men were still in the 
minority who the author visited Oak 
Ridge, Los A mos, and Sandia, time 
is on their sid , and their ideas on what 
needs to be done and obtained will 
expedite progress when their skills 
are fully recognized and utilized. 

30 

"It's a three -way job ... a.c., d.c., and B.C.! "' 

September, 1949 

The New Model KT-40 

VACUUM TUBE VOLTMETER 
FEATURES: Uses 4y2" -2 %a accurate D'Arsonval type Meter with high 
torque movement and Alnico V slug. Meter guaranteed against burn -out on 
ALL electronic ranges. Meter will not be damaged even when improperly 
switched to higher range. Stabilized degenerative circuit results in linear 
D.C. scale. Isolating test -prod for all D.C. Voltage ranges. II Megohm 
input resistance on all D.C. ranges. Ohmmeter accurately measures from 
1 /10th ohm to I billion ohms. 
SPECIFICATIONS: D.C. VOLTS: (At II megohms input resistance) 0 

to 3/30/150/750/1,500 Volts A.C. VOLTS: (At 1,000 ohms per Volt) 0 to 
3/30/150/750/1,500 Volts. RESISTANCE: 0 to 1,000 /10,000 /100,000 ohms. 
0 to 10 megohms /1,000 megohms. D.B. 
Based on 0Db equals .006 watts (6 milliwatts) 
into a 500 ohm line. 

-24 db to + 4 db +I0 db to +38 db - 4 db to +24 db +30 db to +58 dh 
Model KT 40 Kit comes complete with all parts 
including test leads, V.T.V.M. prod, circuit, 
operating instructions, etc., net only 

The New Model 247 

TUBE TESTER 
Check octals, loctals, bantam Jr. peanuts, television 
miniatures, magic eye, hearing aids, thyrarons, the 
new type H.F. miniatures, etc. 

FEATURES: Newly designed element selector switch 
reduces the possibility of obsolescence to an absolute 
minimum. When checking Diode, Triode and Pentode 
sections of multipurpose tubes, sections can be tested 
individually. A special isolating circuit allows each 
section to be tested as if it were in a separate en- 
velope. The Model 247 provides a supersensitive 
method of checking for shorts and leakages up to 5 
Megohms between any and all of the terminals. . One 
of the most important improvements, we believe, is 
the fact that the 4- position fast action 
snap switches are all numbered in exact 
accordance with t h e standard R.M.A. 
numbering system. Thus, if the element 
terminating in pin No. 7 of a tube is un- 
der test, button No. 7 is used for that 
test. 

Model 247 Kit comes with 
¿¿ 

it 
parts, new speed -read chart, hand- 
some hand -rubbed oak cabinet 
sloped for bench use. A sllp -on 
hinged cover is indicated for out - 
side use. 

NOTHING ELSE TO BUY: ONLY 

FOR FM -AM AND TELEVISION 
THE MODEL CA -12 

SIGNAL TRACER 
Increasing production of F.M. and Television Receivers 
means more complex Receivers. Now more than ever 
this time -saving method of quickly and easily localizing 
the exact cause of trouble becomes the "must" method. 

The only Signal Tracer in the 
Low Price Range Including 
Both Meter and Speaker!! 

FEATURES: Comparative intensity of the signal is read directly on the meter - 
quality of the signal is heard in the speaker. Simple to operate -only one connect- 
ing cable -no tuning controls. Highly sensitive -uses an improved vacuum -tube 
voltmeter circuit. Tube and resistor Capacity network are built into the detector 
probe. Built -in high gain amplifier- Alnico V sneaker. Completely portable - 
weighs 8 pounds- measures 5yz "x6 /o "x9 ". MODEL CA -12 Kit includes ALL PARTS, 
circuit diagram and detailed operating data for the completed instrument. 

NOTHING ELSE TO BUY: ONLY 

The New General 

V. H. F. PROBE 
Uses a Silicon V.H.F. Diode which together with a resistance capacity network pro- 
vides a frequency range up to: 

1000 MEGACYCLES 
This probe 's designed to operate in conjunction with any standard V.O.M. (with a 
sensitivity of 5,000 ohms per volt or better) any Electronic V.O.M. or V.T.V.M. 
Probe Kit includes ALL parts, instructions, etc. 

NOTHING ELSE TO BUY: ONLY 

20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 

GENERAL ELECTRONIC DISTRIBUTING CO., INC. 
98 Park Place. Dept. RN -9 New York 7, N. Y. 
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INIMETERS! 
Boston's bargain -loving RADIO SHACK 
slashes dealer -net prices IN HALF with 
a special purchase of genuine SUPREME 
Minimeters, new (not surplus) and in 
original cartons! Save $$$- and -¢¢¢ on 
voltmeters, mllltameters, mlcroammelers and 
ohmmeters! Servicemen, hams, experi- 
mental, school and industrial users like 
their small size - 21/4 x 33/e x 11/2" - 
only slightly larger than ordinary meter 
movements alone! These precision -built test 
instruments have solid alnico sintered pole 
pieces and the same rugged SUPREME 
movement featured in all SUPREME testing 
equipment! Shipping wt. 1 lb. Order 
NOW. No more at THESE prices when 
our supply is gone! 

Model 402, DC volts: 0 -5 -50 -500 45.95 
Model 403, DC volts: 0-10-100-1000 6.95 
Model 404, DC volts: 0- 2.5 -25 -250 4.95 
Model 410, DC mils: 0 -25- 250 -2500 4.95 
Model 411, DC mils: 0 -50 -500 -5000 4.95 
Model 430, DC microamps: 50 -0 -50, 

500 -0 -500, 5000 -0 -5000, designed 
esp. for alignment of FM receivers 7.95 

Model 440, DC ohms: 0- 2000 -20000- 
200000, center scale low range 25 
ohms, complete with battery 6.95 

SAVE $80.50 NOW on STEPHENS TRU -SONIC 

HIGH FREQUENCY SPEAKER with electro- 

dynamic driver! 

List Price 

Modernize PM or dynamic speakers into 800 cycle 
rut -of (- sp.to 15,000 cps) dual tweeter- woofer 
systems ef incomparable fidelity! True -Sonic born 
a824H has S cells, each 4 x 4 x 11 ". True - 
Sonic 20 -watt electra- dynamic driver unit EIS 
has 11 -ohm aluminum voice coil; 3 lb. 150 -ohm 
copper field coil; field dissipation 15 watts. Ship- 
ping wt. 26 lbs. Perfect for hi -fi enthusiasts, small 
theatres, schools, "labs, sound studios. WRITE, 
PHONE or WIRE your order today, because 
bargain- hunters will immediately recognize this 
as the most unusual audio "buy since the war! 
New (not surplus) ! Limited quantity! 

FREE 108 -PAGE CATALOG 
and SURPLUS BULLETIN! 
Write today for your copies 
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77,2 RADIO 
SHACK 
161N WASHINGTON ST., BOSTON, MASS. 

Household Interference 
(Continued from page 35) 

levels will well bear recalculation. 
Filtering of multiple dwellings is a 

matter of source suppression of noise 
producing devices at the point of in- 
stallation and of line suppression at 
point of entry into the building. 
Ground reference points will be pro- 
vided by many such buildings through 
their use of conduits. 

It is the understanding of this 
writer that dialing noise produced by 
automatic telephone installations can 
be reduced through a request to the 
telephone company to install a filter 
on the noise producing stepping relay. 

In summation, the problem of 
household filtering is, to repeat, find- 
ing the true earth ground or a satis- 
factory reference point. For houses 
that are wired with steel conduit or 
with BX, the problem is partially 
solved, because such conduiting can 
be used as the filter grounding point. 
But for houses built and wired with 
Romex, the only solution is the arti- 
ficial reference point or the additional 
true earth ground for r.f. In estab- 
lishing too many true earth grounds 
in the same house, another danger 
may be encountered, that of various 
r.f. currents developing an actual r.f. 
potential between the different ground 
points. It is but another expression 
of the technique used in high -fre- 
quency receiver design of consolidat- 
ing stage or set grounding to asingle 
point. 

One more word, when considering 
building a new house or embellishing 
an old one : To insure that the house 
does not pick up interference from the 
power line, an interference filter 
should be installed in each line, ade- 
quately grounded and placed as close 
to the power meter as possible. 

With all these installations effected, 
noise - appearing in the loudspeaker 
other than direct antenna pickup 
may be charged to set noise (What! 
no grounded grid r.f. amplifiers, crys- 
tal, or triode mixers ?) , or antenna and 
lead -in difficulties. 

In conclusion, the writer wishes to 
extend his appreciation to Mr. R. O. 
Lewis, of the Lewis Company, for in- 
valuable counsel and advice in the 
preparation of this article. 30 

"I saw her on a 16" screen last 
night ... WOW!" 

PROP PITCH MOTORS 

For your beam antenna, 4 amp. 3/4 RPM. Gear 
Reduction 9000 to one. Converted and tested, 
Approx. Weight 35 lb. $14.95 

TOBE LINE FILTERS 
3') Amp 250 VAC /DC 0.15 to 1000 
MC's Cont. duty. .... $2.50 Ea. or 

2 for $4.00 
RESISTANCE WIRE 

1, 3, 7, 11, 12, 20, 24, 25, 28, 
30, 45, 50, 160, 170, 490 Ohms 
Per Foot, (many other sizes). App. 
1/a lb. Spool $1.50 

RESISTOR ASSORTMENT 
150 Resistors all color Coded $1.00 

CERAMICON CONDENSERS 
.0001, 0005, .002 MFD. 600V 20/$1.00 

MIDGET POWER TRANSFORMERS 
300 VCT 6.3V 2 Amp 40 Mil 5.95 Ea. 

PLASTIC RADIO CABINET 
8x51/2x41 /z- ..$.25 Dial to Match...$.25 
Minimum order $2.00. Ohio buyers add 3% Sales tax 

WESTERN SALES CO. 
1218 Prospect Ave., Cleveland, Ohlo 

Ph. Main 1052 

Assembled for your convenience 

Facts, standards 
practices, data 
for the whole field 

of radio engineering 

Radio Engineering 
Library 

RADIO specialists of the McGraw -Hill publications 
for this library as those selected the books 

giving the most complete 
dependable - coverage of 
facts needed by engineers 
whose special fields are 
grounded on radio fun- 
damentals. They cover 
circuit phenomena, tube 
theory, networks, meas- 
urements, and other sub- 
jects . . give specialized 
treatment of all fields of 
practical design and appli- 
cation. * Special Low Price * Bought singly, the five 

volumes would cost 
$30. Under this offer 
you save $2.50 * Pay in easy install- 
ments 

FREE I0 Day Trial! 

Library includes: 
I. Fundamentals of 

Vacuum Tubes - 
Eastman 

2. Radio Engineering 
Terman 

3. Communication 
Engineering - 
Everitt 

4. High- Frequency 
Measurements - 
Hund 

5. Radio Engineering 
Handbook- 
Henney 

3559 pages! 
2558 illustrations! 

McGraw -Hill Book Co., 330 W. 42nd St., N.Y.C. 18 

Send nie Radio Engineering Library, 5 vols., for 10 days' 
examination on approval. In 10 days I will send $2.50, 
plus few cents postage, and $5.00 monthly till $27.50 is 
paid, or return books postpaid. 

Name 

Address 

City Zone.... State 

Company 

Position RN -9 -49 
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Television Receivers 
(Continued from page 63) 

image tube. Note that the two cou- 
piing condensers between V_ and the 
deflection plates must be able to with- 
stand the high voltage which is pres- 
ent on the deflection plates. Since the 
7JP4 uses an accelerating voltage of 
5000 volts, these condensers have a 
nominal rating of 6000 volts. If the 
leakage current through C3 and C, 
should become appreciable, one of sev- 
eral things may happen. The vertical 
amplifier tube may burn out, the high 
voltage will decrease to a fairly low 
value, or the image may be shifted far 
to the top or bottom of the screen. The 
last effect will occur if only one cou- 
pling condenser develops a partial or 
total short. 

Vertical and horizontal centering of 
the beam is accomplished as shown in 
Fig. 9. A high fixed voltage is placed 
on one vertical and one horizontal de- 
flecting plate from a tap between two 
3.3- megohm resistors. In parallel with 
these two resistors are two 5- megohm 
potentiometers, the center arm of 
each going to the other vertical and 
horizontal deflection plates. When the 
arms of the potentiometers are in the 
center position, there is no d.c. poten- 
tial difference between the plates of 
the horizontal and vertical sets. A 
balance exists. Any change in the po- 
sition of these potentiometer arms, 
however, will make one plate more 
positive than the other of its set and 
bend the beam toward the more posi- 
tive plate. The deflecting voltages for 
the image are applied separately as 
shown, with large -value resistors 
placed in the centering leads to act as 
connecting elements to couple the de- 
flecting voltages to the plates them- 
selves. 

The preceding vertical deflection 
system feeds saw -tooth voltages to an 
electrostatic deflection tube, the 7JP4. 
In other television receivers, the sys- 
tem might be required to drive a set 
of deflection coils and now some slight 
modifications become necessary. In 
order to determine what these are and 
why they are required, let us see what 
the vertical deflection system would 
look like if used in a set employing 
electromagnetic deflection. The dia- 
gram is shown in Fig. 8. The first 
change we note concerns the con- 
denser C2. Instead of using only a 
condenser, as in Fig. 2, we now have 

Fig. 12. A common method for gen- 
erating deflecting voltages suitable 
for application to deflecting coils. 

SYNC O5C. 

C2 

OUTPUT / 
-4- e RI *I e i3 

O 4 + 
LI 

L2 ILj WIDTH OR 
HEIGHT 

CONT. 
R4 

B+ 

Seplember, 1949 

A ready -to -use TV set -NOT A KIT! 

PLUG IT IN...AND IT WORKS! 
COMPLETELY WIRED DIRECT VIEW 

19 TUBE CHASSIS FOR16" TV TUBE 
affording giant 145 sq. in. picture television 

operating at approx. 14,000 volts 
FACTORY ENGINEERED, ALIGNED AND TESTED 

STANDARD 

RMA 

GUARANTEE 950 LESS CRT 

plus $1.40 Fed. Tax 

PERFECT FOR 
CUSTOM -BUILT INSTALLATIONS 
This compact TV chassis, with licensed 
RCA circuits, incorporates new improve- 
ments that provide excellent reception 
even in fringe areas ... the same receiver 
is used in combination sets that sell as 
high as $795 at retail. It represents unex- 
celled value' 
13 channel tuning, long range reception, 
19 tubes (2 rectifiers), high gain audio 
amplifier, automatic frequency control, 
new improved daylight viewing, and many 
other high calibre features found only in 

high priced sets. 
No technical knowledge required to oper- 
ate ... just plug it in to get those sharp, 
clear images you've always wanted. 

BRAND NEW TV TUBES 

in Sealed Cartons 
AT LOWEST PRICES 

12" CRT $32.95 
15" CRT 48.75 
16" CRT 49.95 

Also at low factory prices: high fidelity 
AM and FM tuners and amplifiers 
speakers, record changers and deco 
rotor -finish TV or combination cabinets. 

For supreme all- around TV performance 

CUSTOM -WIRED 'for 
12" operation (29 tubes)... $174.75 less CRT 

plus $2.25 Fed. Tax 

630 CHASSIS .for 15" or 16" operation $1 84.75 less CRT 

(30 tubes- approx 14,000 volts) plus $2.25 Fed Tax 

Each with highly sensitive no -drift AM and FM TUNERS.. .$31.50 additional 
plus $1.80 Fed. Tax 

WHY PAY MORE? 
BUY DIRECT FROM THE FACTORY AND SAVE! 

Send for our 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 factory showroom 

LEHIGH TELEVISION COMPANY 
601 West 26th Street, New York 1, N.Y., Dept. J 

Telephone: Algonquin 5 -2046 
Prices subject to change without notice. 
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HAS THE 

BARGAINS 

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 today. 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 
ALSO NEW -MT15X for 75 meters $87.50 

(Same features for 20 and 75 as for 10 -11.) 
Speech Input. Any of the MT15X can be ordered 
with high -gain speech input for either xtal or 
dynamic mikes at an additional -cost of..$9.95 

AISUBRACO 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. WI. 30 lbs. 
Harvey Special Price $49.50 

S E E 
19 

MID KS YOU ] 
US 

AMATEUR RADIO 

AT 
THE SHOW 

,1 OOTó ORER 

AR 1O0B 1Ó DIVISION 

cON1ER110N 

All 
in stock 

for 
immediate 
delivery. 
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notice. 
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6SN7GT 
VERT. BLOCK. O5C.- DISCH. 

6K6GT 
VERT. AMP 

01 

Cl 
4,7 

MEG 
8+ 

4.7K 

.005 

FO VE RT. 
. COILS 

OK 

- - 5+ 

22K; T SK 
VERT. 

SYNC. INPUT LIN. 

ALL CONDENSERS SHOWN IN pfd. UNLESS OTHERWISE SPECIFIED. 

270 

10 + 

Fig. 13. A vertical sweep system using a blocking oscillator. 

a condenser and resistor in series. It 
is here that our deflection wave is 
produced and as may be guessed, the 
shape will no longer be saw- tooth, but 
instead possess the form shown in Fig. 
10. Why this form is necessary can be 
seen from the following explanation. 

Saw -Tooth Current Waves. We have 
seen that a saw -tooth wave is neces- 
sary at the deflecting plates in order 
to swing the electron beam properly 
across the screen. The simple charg- 
ing and discharging of a condenser is 
sufficient to produce the desired wave - 
shape. If the same saw -tooth voltage 
is applied across the coils of an elec- 
tromagnetic deflecting system, it will 
be found that the beam no longer 
moves across the screen in the desired 
manner. The reason is this : In order 
to cause the electron beam to move 
slowly across the screen from top to 
bottom and then rapidly back to the 
top of the screen again, the beam 
must be subjected to a field of force 
that is varying in a saw -tooth man- 
ner. In the electrostatic case, a saw - 
tooth voltage at the plates will do 
this. In electromagnetic deflection, 
applying a saw -tooth voltage to the 
coils will not result in a saw -tooth 
current wave through the coils. And, 
since the magnetic flux varies directly 
with the current through the coil and 
not with the voltage across it, the flux 
variation will likewise differ from the 
necessary saw -tooth shape. If the 
charging and discharging of a con- 
denser is to be utilized at all, then 
some modification becomes necessary 
in order that the voltage applied to 
the deflecting coils will cause a saw - 
tooth current wave to flow through 
the coils. 

The final form of the voltage wave 
applied to the deflecting coils is de- 
rived by analyzing the components of 
the coils and their action when sub- 
jected to voltages of various shapes. 
Each coil contains inductance plus a 
certain amount of resistance. For the 
resistance in this circuit, a saw -tooth 
voltage will result in a saw -tooth cur- 
rent. For the inductance, considering 
a pure inductance, a voltage having 
the form shown in Fig. 11B is re- 
quired to produce a saw -tooth current 
flow. Combining both voltage waves, 
we obtain a resultant that varies in 
the manner shown in Fig. 11C. A 
voltage of this type, when applied to 

EG o 

CUT -OFF 

Fig. 14. The grid voltage wave- 
form of a blocking oscillator. 

the deflecting coils will give rise to a 
saw -tooth current, and the magnetic 
flux, varying in like manner, will force 
the electron beam to sweep across the 
screen properly. Note carefully that 
the resultant wave is not obtained by 
combining the two voltage waves in 
equal measure. If the deflection cir- 
cuit contains more inductance than 
resistance, the resultant wave will be 
closer in form to Fig. 11B. On the 
other hand, if the resistance predomi- 
nates, then the resultant wave will re- 
semble Fig. 11A more. 

With the correct shape of the volt- 
age that must be placed across the 
deflecting coils known, the next prob- 
lem is to generate the voltage. It was 
found that this could be accomplished 
readily by obtaining the output from 
the charging condenser and a series 
resistor in place of the condenser 
alone. The circuit is shown in Fig. 12. 
To understand how the desired de- 
flection voltage shape is achieved, con- 
sider first that the condenser is un- 
charged, that the discharge tube has 
just been cut off. The condenser C2 
will then act as if it were shorted, and 
the voltage between the plate of the 
discharge tube and ground will be the 
voltage developed across resistor Ri. 
This voltage, e,, would be the fraction 

R, 
R,+R2 +R3+R, 

of the applied "B +" voltage. Con- 
denser C2 then starts to charge, and 
the voltage at the plate of the dis- 
charge tube increases. It rises until, 
at the time t2, the positive pulse from 
the sweep oscillator acts on the grid 
of the discharge tube and causes it to 
conduct sharply. The discharge tube 
then offers a very low resistance path 
to ground. This i- nmediately drops 
the voltage at the plate to the value 
e2. The condenser also discharges dur - 
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BREAD CAREFULLY 
H.V. -H. CURRENT PLATE TRANS. 

1500 -0 -1500 volts at L5 amps. Tapped at 1350 and 
1250. Pri. 110/220 volts 50/60 cycles in 2 Separate 
windings. Built to rigid Navy specs by Amertran. 
Suitable for broadcast transmitters, induction heat- 
ing, etc. Continuous duty 10 x 10 x 7, s.w.t. 125 lbs. 
Now only $39.50 

-THE PRICES 
BARGAIN OF 4 7 

Ila THE "MONTH 
o 

As Illustrated - on left. 

WILL SELL 
FILAMENT TRANSFORMERS 

Ii0V 60 Cy Pri. Fully Cased, 
5 Volt 15 Amp $2.75 
2.5 Volt 10 Amp 3.49 
2.5 Volt CT 21 Amp 4.75 
6.3 Volt 10 Amp 1.89 

MULTIPLE SECONDARIES 
V 1/4 CT 21 A, 7755 6A, 7 7.5V 6A $4.95 q 56.35 

5 Volt 
21 

4A, &3V, 
1 Amp. 6.3V 

V 
2A, 27 .5 2A 3.95 

2.45 
2.5V CT 20A, 2.5V CT 20A 6.95 
2.55 CT IOA, I0V 3A, 5V 3A, SV 3A 3.95 

1500 -8 -1500 volts at 600 

rMI ma. Fri. 110/220 v. 50/60 
cycles. 8 x 81/2 x 7 s.w.t. 

7/ 
. 78 lbs. Made by Amer- 

tran. Only $19.95 
HIGH CURRENT TRANSF. 820 Volts CT at 775 
Ma. Pri. 110/220 Volts 60 cycles. Fully cased. $5.95 

MALLORY VIBROPACK 
6.3 Volt input output 300 Volt @ 100 ma. Coin- 
pleje only I Each $8.95 

PANEL METERS -BRAND NEW 
2" 0 -5 ma Basic..$1.95 3" 0 -50 amps AC $4.95 
2" 150 -0 -150 3" 0 -100 ma ... 3.50 

microamp 3.49 3" 0 -80 ma 2.95 
2" 0 -30 amp DC.. 2.45 3" 0 -75 amp AC 3.95 
2" 0 -1 ma Basic.. 2.95 3" 0 -2 ma DC 3.95 
2" 0 -20 ma Basic. 1.75 3" 0 -200 ma DC " 3.95 
2" 0 -500 ma ... 1.95 3" 0 -1 ma DC 3.95 
2" 0 -10V. AC ... 2.50 3 "0 -20 ma DC 3.50 
2" 0 -30 V. DC .. 2.50 3" 0 -15 ma DC 3.95 
2' 0 -1 amp ß.F:. 2.45 3" 0 -150 V. AC 3.95 

CHOKE BARGAINS 
6 Henry 50 ma 30G ohms 3 for $0.99 
6 Henry 80 ma 220 ohms 2 for .99 
8 Henry 160 ma 140 ohms .99 
1.5 Henry 250 ma 72 ohms .59 
6 Henry 300 ma 65 ohms 3.75 
4.3 Henry 620 ma 42 ohms 6.95 
Swing Choke 1.6/12 I Amp /100 ma 15 ohm 19.95 

MALLORY TRANSFORMER & 534C Vibrator as 
used in above. Brand New Both for $5.95 
UTC type PA 5000 ohm plate to 500 ohm line and 
6 ohm voice coil. ID watts, 60 to 10.000 cps ±1 
DB. GREAT VALUE Each $2.75 
THORDARSON PLATE TRANSE- 2370 volts CT at 
250 MA tapped 'at 300 -0 -300 volts, plus 215 volts 55 
MA bias winding. 110 volt 60 cy. pri. Fully 
shielded Each $11.95 

2" GE 0 -200 MICROAMP METER 
Model DW5I $4.50 ea. 

WESTINGHOUSE 
Type MN Overcurrent 
Relay, Adjustable from 
250 ma. to 1 amp. Ex- 
ternal Push Button Re- 

set. Enclosed in glass 

case. Hand calibrated 
adjustments, only $5.75 

H- hh. 
i# 

!I! I,' aJ 
11 

® ,1 ®1 

GENERAL PURPOSE TRANSFORMERS 
Ideal for Bias, Filament, Isolation, Stepdown, etc. 
2 isolated IIta pr. sec. 110v at 900 ma plus 6.3 @ 
2 amps. Fully cased Now $1.29 ea. 

, F E D E R A L ANTI -CAPACITY - SWITCH. Double Pole, Double 
Throw 85c each; 10 for $7.50 

HS 30 HEADPHONES 
250 ohms imp. Can be used for 
sound power Telephones, etc. 

Brand new 59 ea, 

LARGE QUANTITY AVAILABLE 

SCOPE TRANSFORMERS 
Pri I10V 60 Cy- Hermetically Sealed 

2500V @ 12 Mu $3.95 
2300 @ 4 Ma. 2.5 Volts @ 2 Amp 4.95 
1050V @ 20 Má. 20V 4.5A, 2.5V 5A 4.75 
PLATE AND FIL. TRANSF. PRI 110v 60 cy sec. 
1120 volts CT @ 600 ma. 6.3v CT # 3A, 2x5VCT 
@ 6A Hermetically sealed $9.95 ea. 

ODDS AND ENDS BARGAINS 
.004 1000 VDC Micas 10 for $0.99 
.01 600 VDC Micas 10 for .99 
1000 mfd 25 VDC Electrolyt es 3 for .99 
2 Meg. 1% Meter Multip. IRC 1.95 
25 Ma. Littelfuses 15 for .99 
ERIE .0005 Ceramicons 15 for .99 
C -D 1 Mfd 400 VDC Oil Tubulars . 10 for .99 
.0015 5% Silver Micas 10 for .99 
JAN 6C4 Tubes. New. Boxed 4 for .99 
Heineman 5 Amp. 110VAC CKT BRKR .... .99 
Heineman 25 Amp 110VAC CKT BRKR .. 1.29 

2 Mfd 250 VAC Condensers 6 for .99 
TRIMM 

Meg. 
"Commercial" 

mmt Resistor Head 
Phones 3.755 

.02-400 VDC Tubulars I5 for .99 
Allied DPDT 24 VDC Relays .39 
MD Switch with Roller SPST 15A 110VAC .39 
C -H Toggle DPST 20 Amp 250VAC .85 

ADJUSTABLE RESISTORS 
20 Watt: I. 5, 50 Ohms $0.25 
50 Watt: I, 100, 500 Ohms .30 
75 Watt: 40, 80, 

100, 
5 0 200 Ohms .35 

750 Watt: , , 1 0, 
150, 

0 Ohms 40 
150 Watts: 

20. 
0. Ohms .45 

OIL CONDENSERS 
20 mfd 330 vdc. $1.85 15 mfd 1000 vdc. $2.95 
1 mfd 600 vdc. .29 2 mfd 1500 vdc. 1.25 
2 mfd 600 vdc. .39 ' 6 mfd 1500 vdc. 2.95 
4 mfd 600 vdc. .59 1 mfd 2000 vdc. 1.45 
6 mfd 600 vdc. .79 2 mfd 2000 vdc, 2.25 

3/3 mfd 600 vdc. .79 4 mfd 2000 vdc. 3.65 
10 mfd 600 vdc. .95 6 mfd 2000 vdc. 3.95 
2 mfd 1000 vdc. .79 2 mfd 4000 vdc. 5.50 
4 mfd 1000 vdc. .95 1 mfd 5000 -vdc. 3.95 

ßf.*iD ADVANCE 
1- D. P. D.T. 

1 <a3.. 
6, v, ANTENNA RELAY 

po ftis *_ ,! 110 V. 60 cycle coil Steatite 
insulation. Only $1.89 each. 

WIRE WOUND RESISTORS 
5 Watt type AA, 20.25 -50 -200- 470.2500- 

4000 ohms $0.09 ea. 
10 watt type AB, 25.40 -84. 400.470 -1325 

1900- 2000 -4000 ohms .15 ea. 
20 watt type DG, 50- 70- 100 -150 -300 -750- 

1000. 1500 -2500 -2700.5000 -7500 
10000- 16000- 20000 -30000 ohms .20 ea. 

DUNCO RELAY 6 volt 60 cycle coil DPST ..$1.39 30 WATT WIRE WOUND RESISTORS 
Ohms: 100- 150 - 1500. 2500- 3k -4k- 4500 -5k- 5300 -10k- 

15k- 18k -40k .15 ea. 8 for .99 CIZMOZ- 
If you're sucrer enuf to send an extra buck 
along with your order we'll send you much 

more than your money's worth. 

PHONE CO- 7-6443 PEAK ELECTRONICS CO. DEPARTMENT MR 
188 Washington St., New York 7, N. Y. SEND FOR BULLETIN 

For GREATER Earnings:".» LEARN RADIO- ELECTRONICS 

This fast -growing science of RADIO, TELEVISION, RADAR 
and ELECTRONICS, offers tremendous opportunities, and in no industry is 
RADIO -ELECTRONICS more important than in aviation. A skilled technician / 
who knows the modern application of electronic devices, as used in the aircraft / 

industry, is always in demand ... not only in aviation, but in many other 
industries. Many large organizations call on Spartan regularly for graduates. 
Often, students are hired months before graduation. 

Don't confuse the RADIO -ELECTRONICS course offered by 
SPARTAN with other courses, offered anywhere! As a graduate from this / 
famous school you will know the application to industrial control devices; / 
to the search for petroleum; and the important uses of radar, television / 
and other electronic equipment. 

SPARTAN offers two complete and thorough courses. 
You will work on the most modern and complete equipment. You will 
build equipment. You may join the SPARTAN "Ham" Club. Either 
course prepares you for Federal Communication Commission 
tests - first class radio telephone, second 
"B" radio amateur. 

license 
class radio telegraph, or class / 

BIG CATALOG -Pzee 
NAME AGE 

ADDRESS 

CITY STATE 
Dept. RN -99 

G. I. APPROVED -Write TODAY for Complete Information 

September, 1949 

/ 
/ 

/ 

SPARTAN'S 21 years of teaching civilian and 
army personnel is your assurance of receiving the 

best possible training in the least' possible time. 
You'll not need MORE than Spartan training-you 

cannot afford to take LESS. 

SPARTAN 
SCHOOL OF RADIO AND ELECTRONICS 

SCHOOL of AERONAUTICS COLLEGE of ENGINEERING 
MAXWELL W. BALFOUR, DIRECTOR`" ADDRESS DEPT. RN -99 

TULSA, OKLAHOMA 
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Jobbers: Write for Confidential 

Price Information 

NEW 
TELEKITS 

10-B $82.99 
7 -B $59.50 

Sparkling new Telekit 10 -B has 52 -inch screen. Brand 
new compact lay -out has video tube mounted on 
chassis. Big illustrated easy -to- follow instruction book 
guides you step by step through easy assembly. No 
special knowledge of television is required. All you 
need is a soldering iron, pliers, and screw driver. 
10 -B kit can be used with 121/2, 15, 16 inch tubes. 
Telekit 10 -B, $82.99. Tube kit, including 10BP4 and 
all other tubes, $55.80. 10 -B Telekit cabinet $15.95 
to $24.50. Telekit Guarantee includes free factory 
service. 

Write for catalog listing 10 -B and 7 -B Telekits. 
New 7 -B Telekit for 7 -inch tube, $59.50. Tube kit, 
including 711.4, $39.58. 7 -B cabinet, $15.95 to 
$24.50. 

Note simple clean lay -out for easy assembly of 
rew Telekit 10 -B. Features 2 sound I. F. stages, a 

new pre -built, pre -aligned tuner that includes a stage 
of R. F. for distance reception. Easy -to- adjust hori- 
zontal lock circuits. Beautiful new model cabinets for 
7 -B and 10 -8 are heavily constructed of hand 
rubbed walnut. 

13 

CHANNEL 
TUNER 
$19.95 

ing this brief interval, decreasing the 
voltage across C2 and R, to e, at the 
lagging edge of the oscillator pulse. 
With the pulse removed, the discharge 
tube becomes non -conductive again, 
and the voltage across the combina- 
tion of C2 and R, immediately rises to 
the value of e, again. Thereafter, C2 

starts to charge again. 
To permit adjustment of the output 

voltage in order that the proper size 
image may be attained, Ri is made 
variable. 

The only difference, it is noted, be- 
tween the methods for generating 
suitable deflecting voltages for elec- 
trostatic and electromagnetic systems 
lies in the components connected 
across the output of the sweep oscilla- 
tor. For electrostatic deflection, the 
output is taken from a condenser 
alone, whereas, for the electromag- 
netic deflection, a series resistor is in- 
cluded. Either combination may be 
used with a blocking oscillator or a 
multivibrator. 

Blocking Oscillators in Vertical 
Systems 

Besides multivibrators, the only oth- 
er type of circuit employed as the ver- 
tical sweep oscillator is the blocking 
oscillator shown in Fig. 13. The wave- 
form of the voltage at the grid of the 
blocking oscillator is a small positive 
surge (due to the applied positive sync 
pulse), followed by a large negative 
drop which returns to above grid cut- 

off at a rate determined by the values 
of the blocking grid condenser and re- 
sistors. (See Fig. 14.) During the time 
that the grid is cut off, condenser C 
charges. When the tube is driven 
sharply into conduction by the sync 
pulse discharges, initiating beam 
retrace. The form of the deflection 
wave will depend upon the method 
employed at the cathode -ray tube in 
deflecting the beam. For electrostatic 
deflection, we would use a condenser 
only and develop a saw -tooth voltage 
wave. For electromagnetic deflection, 
we would connect a condenser and re- 
sistor across the oscillator tube and 
obtain the peaked wave shown in Fig. 
12. Thereafter, the wave would be 
amplified and applied to the cathode - 
ray tube. 

Coming in next month's article of 
this series: "Horizontal Sweep Sys- 
tems for Electromagnetic Deflection 
Tubes." The author will cover a com- 
plete discussion of their operation and 
how they differ from those used with 
electrostatic tubes. 

(To be continued) 

REFERENCES 

1. "Television Simplified " -by Milton S. 
Kiver. Revised edition, 19,48. D. Van 
Nostrand Company, Inc., New York City. 

2. "Television & FM Receiver Servicing" - 
by ill. S. River, 1948, D. Van. Nostrand 
Company, Inc. 

3. "Radar Electronic Fundamentals " -U. S. 
Government Printing Office, -Washing- 
ton 25, D. C. 

The "settling room" of the RCA Tube Department's Lancaster, Pa., plant. In this room 
the glowing fluorescent screen of the tube on which the television picture appears is 
applied to the face of the tube. The process consists of pouring a quantity of a solu- 
tion containing the powders to settle smoothly and evenly on the face of the tube 
to form a flawless viewing surface. After this, the aqueous part of the solution is 
poured off. In the foreground is seen the old process in which the tables were 
tilted by hand to pour off the remainder of the solution after the settling of the face 
had taken place. In the background is one of three giant "settling belts," containing 
RCA's new 16 -inch metal television picture tube, on which the process is now auto- 
matically accomplished. On these unique new machines, the bulbs, untouched by hu- 
man hands, have the screen face applied, are automatically washed in a variety of 
solutions, dried, and readied for the trip via conveyor belt to the next robot machine. 

NEW 13 CHANNEL TUNER is o small compact unit 
with stage of R.F. Tunes all TV and 2FM channels. 
Made to conform with Telekit or any other TV set 
loving video I.F. of 25.75 Mc. Complete with tubes, 
pre -wired, pre -aligned; only three connections to 
make. See your jobber, or write to us for information. 
Your cost, $19.95. 

Write for catalog of Telekit antennas, boosters, 
television kits tuners, television parts and tubes. 

TELEXT 
ELECTRO -TECHNICAL INDUSTRIES 
1432 NORTH BROAD STREET PHILADELPHIA 7, PA. 
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International Short -Wave 
(Contins ed from page 134) 

South Africa -Cape Town, 5.88, 
good level 1530; Johannesburg, 4.37 
and 4.80 hear around 1545. (Sander- 
son, Australia) 

Laubscher, South Africa, confirms 
location of ZUD, 17.748, is near Pre- 
toria; ZUD to ted in April but has not 
been reported since. 

ZRB, 9.11, retoria, South African 
Air Force S ation, good volume in 
Hawaii signing on daily except Sun- 
days 2345. (Fellers) 

ZSB -36, ap ox. 22.775, heard work- 
ing London 1 30 in English. (Peddle, 
Newfoundlan ) 

Spain -ED -10, 7.170V, Madrid, 
heard aroun 1745 to 1900 sign -off; 
good signal i N. C.; gives a number 
of calls, such as "La Voz de Juven- 
tud," "EDV -1 and "S.E.U. "; drifts 
around. (Fer uson) Officially listed 
7.149v. 

Peddle, Ne foundland, reports Ma- 
drid on 15.610 at 1130 -1200 in Spanish; 
has been hea d 1130 by Beck, N. Y. 
"Radio Naci nal," Madrid, is listed 
officially on 1 .625 with 40 kw. 

Spanish Gu nea- Short -wave News, 
London, state : "'La Sociedad de Ra- 
diofusion Inte continental' has started 
to construct a 200 kw. s.w. transmitter 
which will be the most powerful com- 
mercial broa casting station in the 
world. 'Radi Atlantica,' Fernando 
Po, will posse s a record library num- 
bering 55,000 and its programs will 
be in six la guages- English, Span- 
ish, French, Portuguese, German, 
Italian. Prob ble schedules are 0600- 
0800 for Euro e; 0900 -1200 for Africa; 
1200 -1300 for North America; 1300- 
1400 for South America; 1400 -1900 for 
Europe; 1900 -2200 for North America; 
and 2200 -0100 for South America. In- 
auguration d to is not known but re- 
liable sources Isay it will be early 1949; 
frequencies, 1.600, 11.600, 8.800." Lat- 
est official litings give location as 
Mosula, Fern ndo Po. 

Sweden -S B -2, 10.78, Stockholm, 
heard signin off 2030 in English. 
(Smith, Ala.) SBT, 15.155, now carries 
all short -way sessions of Radio Swe- 
den. 

Switzerland! -- Leven, Brazil, says 
Berne's European Service being re- 
layed on 15.305 to South Africa is good 
level from around 1300 to sign -off 
1700; frequencies used to Europe - 
1700 sign -off. 

SBC is now announcing call- signs. 
(Worris, N. Y.) 

Red Cross Radio, 6.345, Geneva, 
states the sta ion was "withdrawn due 
to lack of fu ds "; will resume broad- 
casts soon bu only over m.w. outlets 
in several E ropean cities. (Cushen, 
N. Z.) 

Syria -Rad o Damascus, 12.00, heard 
in England to 1630 sign -off; uses quite 
a -few Wester recordings interspersed 
with Arabic broadcasts. (Pearce) 

Turkey-TAP, 9.465, Ankara, an- 
nounces that Sunday Mailbag feature 
September, 1949 

BEST BUYS -- KITS -PARTS -ACCESSORIES PR CEES 

150,000 NEW SURPLUS TUBES 
JUST ARRIVED! ALL BRAND NEW! 

Lots of rare types, previously unobtainable! VHF, 
UHF, SPECIAL PURPOSE TUBES OUR SPECIALTY: 

UHF AND VHF TRIODES 
HY -114B UHF Triode. Ideal for battery port. xmtr. 
2 watts output at uhf. 98c ea. or 4 for $3.00. 
708A W.E. Grounded Grid Triode. Unsurpassed for 
superb high signal to noise ratio at VHF. Tube 
mounts by bolting silver plated grid ring directly 
to chassis. ONLY $1.95 ea. or 4 for $6.00. 
HY -615 UHF Triode. 4.5 w. output. 6.3 v. fil. 
98c ea. or 4 for $3.00. 
388A W.E. Transmitting Door Knob. Lots of output 
at VHF. Carbon Anode for max. plate diss. Small 
physical size. A steal at $3.95 ea. or 4 for $13.95. 
826 UHF Triode. Full ratings (86 watts output) up 
to 250 mc! Get real power on 2 meters with a pair 
of these tubes. BRAND NEW! Get yours NOW 75c 
ea. or 4 for $2.40. 

RCA 8012 VHF Triode. TANTALUM 
plate and Tantalum grid! 35 watts 
output. 40 watts Plate Dissipation. 
Used as ose. or amp. at full ratings 
up to 500 MEG! C.T. 6.3v. Filament 
reduces filament lead. inductance. All 
Brand NEW! Reg. price. $14.50. A 
large quantity purchase allows us to 
reduce the price of this tube to only 
$1.50 ea. or 4 for $5.00. 
2C21/1642 Twin triode. Used in 
RU -16/17 Receivers. Get your 
spares now at ONLY 95c ea. or 4 
for $3.00. 

2C22/7193 Triode. A swell tube for experimental 
use! Output 4 w. at UHF. Grid and Plate leads out 
top of envelope. 6.3 v. fil. A real buy at 4 for 
$1.00. 
2C34/RK34 Twin triode. Full ratings (16 w. out- 
put) to 250 mc! 6.3 v. fil. Isol. base. 75c ea. or 
4 for $2.40. 
807 Most versatile ham tube, $1.12 ea 4 for $3.95. 815 Twin Beam Tetrode. Full ratings (56 watts ut 

c 
put) up to 125 ! Requires only .18 watt grid driv- ing power for full output. Brand new. Only $2.50 ea. 
or 4 for $9.20. 
829 Twin Beam Tetrode. Ideal for UHF. Brand new in orig. cartons. $2.80 ea. or 4 for $10.80. 8290 Twin Beam Tetrode. This well known tube is ideal for application at VHF. Full output (87 watts) up to 200 MEG! BRAND NEW! $3.95 ea. or 4 for $13.50. 832 Twin Beam Tetrode. NEW. $2.50 ea or 4 for $8.80. 
832A Twin Beam Tetrode. 26 watts output up to 200 
MEG! BRAND NEW! ONLY $3.95 ea. 

SPECIAL PURPOSE TUBES 
WL532 Transmit- Receive Tube. This is a honey! Used for electronic switching of antennas. Throw away your relays now. Every ham should own at least one of these tubes at the low price of only $1.25 ea.. or 4 for $4.00. 
1636 VHF Converter Tube. Specially designed to op- ate with maximum efficiency at VHF. Low Loss throughout. ONLY 51.95 ea., or 4 for $6.95. 

TRIODES 
211 Power Triode. High power audio (280w.) from pair. $1.00 . 
805 Power Tr ode. 150w. plate diss. Full ratings to 30 me. 215w. output HF: 370w. audio. class B. $4.25 ea. 810 Power Triode. This tube i s a real powerhouse! 575 watts output up to 30 me! Carbon anode. Grid outside of envelope for max. h.f. efficiency. BRAND NEW! Only $5.95 ea, or 4 for $21.95. 838 Power Triode. 100w. plate diss. Full ratings to 30mc. 130w. output RF: 260w. audio Class B. $3.50 ea. 

RECTIFIERS 
2X2 H.V. Rectifier $ .79 ea. 5U4 and 5Z3 Rectifiers .39 ea. C6A Heavy Duty Rectifier. Used in Teletype equip. 7.95 ea. 72 High Voltage Rectifier 1.25 ea. 704 WE Diode. .75 ea. 836 H.V. High Vacuum Rectifier .. 2 for 1.10 872 H.V. Rect. Mere. $1.75 ea. or 2 for 3.25 
CK -1005 Easily made into Z4 3 for 1.00 

CATHODE RAY TUBES 
3CP1 3" C.R. Tube. Green Med. Persist Screen $2.95 ea. 3DP1A 3" C.R. Tube. Green Med. Persist Screen. 14 pin base. For Oscilloscope e. A Real Buy at ONLY...:..... .. 2.50 ea. 3FP1 3" C.R. Tube. Green Med. Persi. 

Screen st2.95 
ea. SMPI 5" C.R. Tube. Green Med. Persist 

2.50 ea. 5NP1 5" C.R. Tube. Green Med. Persist. 
Screen 2.50 ea. 

CONTROL AND V.R. TUBES 
VRI05 /OC3 V.R. Tube $ .98 ea. VR150 /0D3 V.R. Tube .90 ea. 991 V.R. Tube, mg. 55 -60v, .39 ea. 884 Gas Triode 1.25 ea. 2050 Gas Tetrode .98 ea. 

SENSITIVE, 6500 OHM SPST RELAY 
9 Made by Automatic Electric Co. Nor- mally -open wiping contacts, relay is midget size and very light weight. Closes on 2 ma. Ideal for models and control. 

Only $1.25 each. 10 for $10.00 

R- 1 /ARR -1 Homing 
Receiver 

Read excellent article in 
Jan. RADIO NEWS how to 
convert this receiver to high 
freq. converter to use with 
your present receiver. Beau- 
tifully built, compact, easy 
to convert. Like new cond. 
with 4 acorn tubes and plug. 
ONLY $9.95 ea. 

RM -29A TELEPHONE 
These famous 

_ ,1 telephones n /t available in to w 

r) 
ited quantity, f Contains magneto 

l ringer system for RIRIJ,I) calling. Uses 
standard batteries available any- ..-) 
where. Only two 

í`° wire nee needed 
to connect. Units 
may be paralleled r on same line. (` Lines up to sev- 
eral miles can be 
used. Ideal for 
Communication, 
Orientation of TV 

Fact 
Farms, 
etc. One 

RM -29A Telephone with battery and 
Price $12.95 ea. 

one TS -13 Handset. 
all BRAND NEW. 

HANDSET HANGER 
Accommodates all makes and models 
(W. E. Kellogg, American, etc.) hand- 
sets such as TS -9, 11, 13, etc. Fastens 
to side of desk or on telephone or radio 
equipment. Felt facing protects handset. 
Black crackle finish only. $1.95 ea. 

TS -10 SOUND 
-.. POWERED HANDSETS 

These are what you have been waiting 
for! All BRAND NEW. Made by WE. 
RCA and Automatic Elect. Requires no 
batteries or transformers, of course! 

for TV antenna installations, in- 
ter-comms. line communication, tc. 
'No battery" feature makes it possible hrvsiemciale peweeexplovhemcs ar usd. 

Clip a TS -10 on each end of a line and 
you have communication in a jiffy. Air- 
mail or wire your rders now as quan- tity is limited. Price $16.95 per pair. 
Replacement WE Remiser Units for TS -10 Handsets 
ONLY $4.95 ea. 

EE -89A TELEPHONE 
REPEATER 

ONLY $9.95 ea. 

ere' 
REAL BUY. Improves 
transmission and extends 
talking range 
of EE -8 and 
RM29 -A tele- 
phones. Only 
2 're lines 
used. Sim - 
aph and tele- 

graph 
ringing 

possible over lines equipped 
with one or more 
of these repeat- 

ers. Hybrid coil al- 
lows transmission in directions. Sup - lied with low -drain 3Q5 tube. r 

Sup- plied 
used: 1Vsv. and 90v. (Featherweight phone 

supplied, simplifies gain set- ting. BRAND NEW. Com- 
Limitedlegt 4 instruction manual, 

CONDENSER 
TESTER 

One of our best sellers! Use- 
ful, versatile laboratory item, in 
kit form. Simple, and easy to 
build in less than an hour. 
Checks condenser leakage and 
continuity up to 8 -megs. Will test any paper, electrolytic, 
mica or oil condenser from 50- 
Ind. to 50 -mfd. Self- contained power supply and neon bulb indicator with socket and bezel. Drilled 
Metal Cabinet. Complete instructions and diagrams included with each kit. ONLY $5.85 

KURMAN #1901 SPDT 
SENSITIVE RELAY 

1700 ohm fast acting coil closes 
on 2 ma. 2 amp. 5/32" silo. 
cont. Mtd. on thick Mycalex 
base 2a /4 "x3/s " BRAND NEW. 
$1.50 ea. or 10 for $12.50. 

POWER SUPPLY FOR 
ANY 274 -N RECEIVER 

Here it is -at last I Just plug it into 
the rear of your 274 -N RECEIVER 

any model! Complete kit, and 
black metal case, with ALL parts and 
diagrams. Simple and easy to build 
in a Dffy. Delivers 24 volts plus 13 
voltage. No wiring changes to be 

made. Designed especially for the 274 -N receiver. All 
necessary parts for conversion of rest of receiver also 
included. ONLY $7.95. TUNING KNOB for 274 -N 
Receiver, 59c ea. 

* 4 -HOUR MAIL -ORDER SERVICE. WE SHIP ANYWHERE. 
20% DEPOSIT MUST ACCOMPANY ALL ORDERS, BALANCE C.O.D. 

OFFENBACH & REIMUS CO. 
372 ELLIS ST. SAN FRANCISCO, CALIF. 'PHONE-ORdway 3-8551 i 
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IN THE PROFESSION, AN HONORED NAME 

LTEC 
LANSING CORPORATION 

Right -The Altec Lansing 
A -323C Amplifier 

Left -The Altec Lansing 
ALC -101 FM -A:11 Tuner 

ENGINEERED FOR THE HIGHEST POSSIBLE 
PERFORMANCE REGARDLESS OF COST 
This superb two -unit 
Altec Lansing combina- 
tion was designed in ac- 
cordance with a single di- 
rective: "They are to be 
the finest. No component, 
no circuit, is to be chosen 
with price in mind. They 
must be able to realize 
the full resources of the 
finest AM and FM pro- 
grams; they must be 
capable of receiving and 
delivering these resources 
undisturbed to the finest 
loudspeaker in the world, 

the Altec Lansing 604B 
Duplex." The AM section 
is an improved tuned radio 
frequency circuit recog- 
nized as the best for high 
quality reception. The 
distortion -free circuits of 
the FM section re- create 
all of the life -like repro- 
duction possible with 
FM. The A -323C Ampli- 
fier transmits to the loud- 
speaker the signal deliv- 
ered by the tuner, 
changed only in power 
level. This two -unit com- 

bination is available with 
special accessories to per- 
mit rack mounting for 
professional monitoring. 
Phonograph and televi- 
sion inputs and required 
switching are provided. 

Technical folder describing 
ALC -101 Tuner and A -323C 
Amplifier sent on request. Write 
Altec Lansing Corporation, 1161 
North Vine Street, Hollywood 
38, Calif., 161 Sixth Avenue, 
New York 13, N. Y. 

SAVE MONEY GUARANTEED 

GENERAL ELECTRIC SELSYN 
Type 211 G1 

Will operate from 
110 volts, 60 cycle 
by using a resistor 
or a condenser in 
series. Size is VA" 
in diameter x 4%" 
long. Ideal for 
beam antenna po- 
sition indicator. 

Price $275 
per pair - re -. 

moved from 
new equipment 

HAYDEN TIMING 
MOTORS 

Type 45629R 
110 volts, 60 cycle, 
2.2 watts, 1/240 
R.P.M. 

Price $3.00 
ea. net, new 

Type 36938 -2 
110 volts, 60 cycle, 2.2 
watts, % R.P.M. Price $300 

ea. net, new 

Type 33669-2 
110 volts, 60 cycle, 
2 watt, %o R.P.M. Price $3.00 

ea. net, new 

4 R.P.M. with break 
110 volts, 60 cycles s 
3.2 watts. Price ea. net, new 

INSTRUMENT ASSOCIATES 
147 -57 41st Ave., Flushing, N. Y. 

INdependence 3 -1919 

.146 

SURPLUS EQUIPMENT AND PARTS 
S. C. OSCILLOSCOPE BC 412 -B new corn - 

plete $50.00 
BENDIX TA -12 XMTR with tubes excell 

condit. 35.00 
NAVY AIRCRAFT XMTR. 2.1 -3 MC. com- 

plete with Tubes, Xtal, brand new orig, 
packing, black wrinkle finish 15.00 

SPEECH RECORDER MC -502 (DICTA- 
PHONE) 115 VAC 60 cy. 2 recording 
& playing heads. Acetate sleeve re- 
corder. Cables, remote switch, instruc- 
tions, Good Condition 100.00 

CODE TRAINER SET MODEL OAH complete 
oscillator amplifier (115 V -60 cy.) with 
spare parts. Includes 7 keys, W.E. 
phones, all cables; junction boxes, in- 
struction pamphlets. Brand New, in O.D. 
chest. Ideal school, club &c. Ready to 
plug in and use. Ship wgt. abt. 70 lbs. 
Complete 39.95 

NAVY VHF TEST XMTR -CPR -60AAK 
NAVY VHF TEST RECVR -CPR -60AAJ 

Brand New orig. carton complete 
with all batteries -tubes -antennas, 
carry sack, schematics, 16x8x8. 
Ship. wgt. 53 lbs. New Navy re- 
lease. Limited quantity offer. For 
the pair, only $19.95 

TELEPHONE HANDSET -TS -13 -w /PL55 
& PL68. Exec. condition. Each $ 3.45 

NAVY PHANTOM ANTENNA CBY66003- 
3"x3"x2' res. 20 ohms; cap. 100mmfd, 
20W. New. 3 for 1.00 

TRANSMITTER SIDETONE- INTERPHONE 
BOX- xformer, pot, jacks, 4x4x2r /2 .95 

NAVY LANDING INDICATOR CAY- 22316. 
Part of Model ZA Equip. New. Ind 
boxed with plug for back 4.95 

BAND PASS FILTER, 60 cycles, navy type. 
Cat. 53069, New. Boxed 3.00 

SCOPE XFORMER hermetic seal, shielded, 
cased. P.O. Dumont Scope Pri 115v -60 
cy. HiVolt 1200VDC -low volt 400-0 - 
400-125MA. Filaments 2.5V -2A; 5.0V- 
3A; 6.3V -0.6A; 6.3V -1.A; 6.3V -6.A; 
porc tennis. Dim- 6x5x4. Use for 3" or 
5" scope. Beautiful job. Special 6.95 

MATCHING CHOKE for above -19 Henry, 
150MA Herrn. sealed 1.95 

ATTENTION P.A. JAN condensers. CP. 
numbers, t'blar, rect. B'tubs in stock. 

GREENWICH SALES CO. 
59 Cortland St. New York 7, N. Y. 

is now 1530 over TAQ, 15.195; TAP is 
heard in Brazil 1430 with German 
transmission and to 1500. (Leven) 
English news is now at 1345 over TAP. 
(Pearce) Summer schedule for the 
Monday and Thursday (English) peri- 
ods to the United Kingdom is 1530; 
when reported was over TAP but by, 
this time will have changed to TAQ. 
(Swedish DX program) 

Uruguay -Veri from CXA -19 gives 
this information -CX18, "Libertad- 
Sport," 890 kcs., 5 kw., 1300 -0200; 
CX14, "El Espectador," 810 kcs., 15 
kw., 1100 -0300; CXA19 (s.w. outlet of 
CX14 and announces the same), 
11.835, 5 kw., 1100 -0300. Under "Radio 
Network of Uruguay" listed CW1, 
Colonia; CW19, Rocha; CW23, Salto; 
CW33, Florida; CW35, Paysandu; 
CW43, Minas; CW45, Trienta y Tres; 
CW46A, Tacuarembp; CW47A, San 
Jose (presumably all MW). (Weis- 
berg, N. Y.) 

U.S.S.R.- Swedes report several new 
Russian stations on the air, among 
these are 11.802, 11.920. (Swedish DX 
program) 

Kiev, 11.720, noted opening 1330 
with English. (Ferguson, N. C.) Noted 
also late as 1700 in English. (Stark, 
Texas) Has news 1530 and 1630. (Beck, 
N. Y.) 

Moscow, 15.140 (measured), heard 
with news 0710. (Ferguson, N. C.) I 
find this one lately to be parallel 15.34 
with program (English) to the Far 
East and Asia around 0700 -0800. 

Dilg, Calif., has noted a Soviet 
transmitter on 6.115 to Far East, open- 
ing 0845 in oriental languages. 

Venezuela -New callsign of Mara- 
caibo, 4.800, is YVMG, and on m.w., 
YVMN; signs off 2330 and returns 
0615; YVOA is believed to be new call 
for 4.830 outlet of San Cristobal, "La 
Voz del Tachira," heard 2100 -2130 
sign -off. (McPheeters, La.) 

* * * 

Last Minute Tips 
By this time the new 100 kw. short- 

wave transmitter of Radio Indonesia, 
Batavia, Java, should be in operation. 
Look for this one on 15.150 during the 
English period 0600 -0700. (Gaynor, 
Calif. ) 

Radio Eireann has been given the 
green light to complete construction 
of its high- powered short -wave trans- 
mitter. Work was suspended about a 
year ago. Arrangements are being 
made to provide experimental short- 
wave transmissions to the U.S.- Canada 
within a few months.. If the first 
broadcasts prove successful, the trans- 
missions will no doubt be extended 
later to include listeners in other parts 
of the world. (Patrick, England.) 
Watch for this one on 17.84O and /or 
9.595! 

At the time this was compiled, I 
had no information that the long - 
projected Fernando Po (Spanish) sta- 
tion (off African West Coast) had 
started to test. Any information on 
this one will be welcomed! 

Radio Monte Carlo, Monaco, advises 
that the 7.350 channel was an experi- 
mental one and was discontinued on 

RADIO & TELEVISION NEWS 
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May 15; over -all schedules on both 
9.785 and 6.035 are 0100 -0300, 0600- 
0800, 1300 -1715; m.w. outlet is 959 
kc. (Kary, Pa.) 

British listeners report that pro- 
grams in English from Warsaw, Po- 
land, are transmitted on 9.530 daily 
except Thursdays and Sundays at 1830- 
1850; 9.215 is used on Thursdays, Sat- 
urdays, Sundays. (Swedish DX broad- 
cast) Can anyone confirm use of 
9.530? 

Bangkok, Thailand, is now using 
11.650 in parallel with 6.010 for two 
d a i l y transmissions-0500-0630 an d 
0700 to around 1030. The first period 
carries news 0515, 0615. The second 
broadcast actually opens 0659 with 
chimes, followed by announcement in 
Thai, which language is used for this 
entire second transmission. Bangkok 
has been testing more recently on 
7.105 in parallel with 11.650, 6.010. 
( DeSouza, Singapore) A UP dispatch 
from Bangkok states that Siam again 
has become Thailand ( "The Land of 
the Free "). (Hankins, Pa.) 

DeSouza, Singapore, informs me via 
airmail that the "unknown" Chinese 
outlet on 7.025, first reported some 
time ago by Gillett, South Australia, 
announces as BYA; identification is 
given every 15 minutes after chimes 
of the two notes. Schedule is around 
0700 -1130. Programs include Chinese 
0700 -0915; Indian languages 0915 -0930; 
Chinese 0930 -1015; French 1015 -1030; 
popular Western music 1030 -1115, and 
Chinese 1115 -1130. Closing announce- 
ments are in Chinese and French. Lo- 
cation is not yet known. 

Radio Pakistan, Dacca, has been 
heard testing on 17.835, apparently 
is using this channel around 2230 -0430. 
(Radio Australia) 

CR7BJ, 9.65, Lourenco Marques, 
Mozambique, noted back on the air 
0000 -0100 in Portuguese, improved sig- 
nal. (Balbi, Calif.) 

Former XGOY, 11.913, Chungking, 
at the time this was compiled was still 
being heard with poor to fair signals, 
through bad QRM, to 1145. (Balbi, 
Calif.) Has news 0800 now, in parallel 
with 7.100. (Fellers, Japan) 

Latest North American Service list- 
ing of BBC is GSI, 15.26, 0600 -0800; 
GSG, 17.79, 0800 -0900, 0915 -1115, 1200- 
1545; GSF, 15.14, 1445 -2015; GWH, 
11.80, 1615 -2200; GRH, 9.825, 2000- 
2215; GSF, 15.14, 1615 -1845, and GSB, 
9.51, 1845 -2215, especially for West 
Coast. 

Radio Pontianak, 8.090.5 (meas- 
ured), Indonesia, noted 0818 -0838 sign - 
off; fair signal; Radio Indonesia, 
10.367.5 (measured), Batavia, fair 
signal 0845 -1008 sign -off; YDQ -3, 11.- 
085.5 (measured), Radio Makassar, 
Celebes, fair signal through CWQRM, 
0831 -0850. (Huse, Wn.) 

Swedes report ZNB, 5.900, Mafe- 
king, Bechuanaland, is being heard 
frequently now in Sweden around 1300 
although it operates before and after 
that hour; station says it appreciates 
reports and will reply via airmail. 
(Swedish DX broadcast) 

YI5KG, 7.092, Baghdad, Iraq, is re- 
September, 1919 

DEPEND ON I R C 

FOR TELEVISION SERVICING 

Television servicing requires replacements 
of absolute dependability. Otherwise, you 
risk expensive call- backs. Be positive of 
that dependability in resistors and con- 
trols ... always buy "IRC "! Produced 
by the largest resistor manufacturer in 
the world, IRC parts are standard equip- 
ment in the finest television sets. 
New, Advanced Type BT Resistors are 
IRC engineered to meet the rigorous 
requirements of television. They surpass 
Army -Navy Specification Jan -R -11. Small, 
fully irA,Aiated e,x erating, 
Advance 
2 wa..i., 
Every ®!.ur4tnt 
has bei +bn, 
new, compact 
oluti o 1nar 
feat 
. . . r e 
turn, your c 

`voluxil 
xxgeáb e ` . a aPt 

vicmg 
cusa a ns he 
the ence. 

New IRC PRECISTORS are I as low 
cost replacements for wire wound preci- 
sions and strings of insulated resistors. 
These deposited carbon units combine 
accuracy, stability and economy. Guar- 
anteed accuracy 1%, in 2 sizes and a wide 
range of values. 
For vertical or horizontal centering, IRC 
Type W Wire Wound Controls are fur- 
nished with a center tap. Tight, uniform 
windings insure accurate focusing. 
International Resistance Co., 401 N. 
Broad St., Phila. 8, Pa. In Canada: Inter- 
national Resistance Co., Ltd., Toronto, 
Licensee. 

INTERNATIONAL RESISTANCE CO. 

U1itiv"-0,0, Gnc.ud 
Saéa 

-vw- 

ADVANCED TYPE BT's 

BT means Better Television! 
Tiny Ys, 1 and 2 watt re- 
sistors are JAN approved. 

NEW INTERCHANGEABLE 

FIXED SHAFT CONTROLS 

quiet operating, compact 
1sÁ6 ' design. 

CLOSE TOLERANCE PRECISTORS 

guaranteed accuracy 1%. 

CENTERING CONTROLS 

for accurate horizontal or 
vertical focusing IRC Type 

W Control 

NEVER AGAIN 
BRAND NEW -Genuine 

WESTERN ELECTRIC 
DRIVER UNIT with REFLEX PROJECTOR 

WILL HANDLE UP TO 
50 WATT WITH NO 

DISTORTION 

MANUEL KLEIN 

95 
F.O. B. 

N.Y.C. 

4 
For 

$75.00 

25% 

Way Below Manufacturer's Cost 
A Blast- Proof, Blare -Proof Reflex Speaker 
with a Projector especially designed for 
use with the famous WESTERN ELECTRIC 
DRIVER UNIT. 
Heavy gauge metal construction through- 
out, including the main trumpet section, 
gives you peak performance without blar- 
ing or blasting. 
Excellent for Industrial Purposes, Call 
Systems, Concessions - Ball Parks - 
Schools - and P. A. Work. 

DEPOSIT WITH ORDER, BALANCE C.O.D. 

74 CORTLANDT ST. 
NEW YORK 7, NEW YORK 

PHONE BEekman 3 -9530 or REctor 2 -6668 II 

a 
1 =17 
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THE BEST FRIENDS 
A HAM EVER HAD! 

TRANSMITTERS -ARC -5 & ATA 
Command set. 4 -5.3 and 5.3 -7 Mcs. 
Complete with tubes & crystal. Ex- 
cellent condition ! Less top covers. 
Each $2.50 

WE'RE STACKED WITH RACKS! 
Single and double receiver racks for 
ARC -5. Used, good condition. They're 
hot ! 

Single Ea. $1.00 
Double Ea. 1.49 
Triple rack for 274 -N. NEW!.... 1.79 

LOTS OF POTS! 
5,000 ohm, 20,000 ohm, 250,000 ohm, 
all wire wound. POTS -itively the best 
value ! .50 

BC -1068 RECEIVER 

110V, 60 cycle power, two RF stages, 
converter and oscillator separately 
tuned, 5 stages of IF and 2 stages of 
audio amplifier. Frequency range: 150- 
210 Mcs. Easily converted to higher 
or lower band. 
Excellent condition... Ea. 24.50 

GOT A YEN FER CONDENSERS? 

.1 MFD, 3000 V, Aerovox Oil Filled 
Condenser Ea. 49c 
Box of ten (10) assorted 600 V Oil 
Filled Bathtub and Mica Condens- 
ers $2.25 
DE JUR METER, 0 -800, 3" square 
Ea.. ' $2.95 
T -24J MIKE with F1 unit. NEW! 
Each $1.49 

FOR MORE DOPE ON FOLLOWING 

ITEMS SEE OUR AD P. 100 IN 

AUGUST '49 RADIO NEWS 

ARB Receiver 195 to 9,050 Kcs. $19.95 
APN -4 Receiver & Scope Power Sup- 

ply. $5.95 
ASB -6 Transmitter 500 Mcs 3.95 
Approx. 16 lbs. of radio parts, xmtr, 

pots, condenser, crytals, xformer, 
etc 3.50 

PORT. BC -659 Transceiver .... 17.50 
Set of 4 Marine Crystals in FT -171 

Holders. guar. tolerance 19.95 
TBY Vibrator Power Supply 8.95 
2 V. Willard Wet Cell Battery 1.49 

Order 2 for only 2.75 
ARB Dual Control Box 2.49 
Tubes from 29c up to 10.95 
Send for FREE CATALOGUE put out by 
one of the GIANT SURPLUS ELECTRON- 
ICS companies in the country. Write 
today to 

COLUMBIA ELECTRONICS SALES 
522 -524 South San Pedro Street 

LOS ANGELES 13, CALIFORNIA 
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ported heard in Sweden with music 
1330. (GDX -aren, Sweden) 

Paris has been in the process of 
revising its schedules and is expected 
soon to resume its second daily broad- 
cast to North America (probably 
around 2100 -2130 on 9.55, 11.700) ; at 
last report, the only daily program 
for North America was on these chan- 
nels around 1845 -1900. Reports may 
be sent to the French Broadcasting 
System in North America, 934 Fifth 
Avenue, New York 21, New York, and 
will be forwarded promptly to Paris 
for verification. (Leinbach, N.Y.) 

Huse, Wn., has noted a Chinese sta- 
tion on measured 11.795.5 at 0830 
carrying the English news from Com- 
munist- controlled outlets. 

One of the best Indonesians on the 
West Coast this summer is the 11.770 
Batavia channel; has a "real sock" 
with oriental music around 0915, 
French 1000. (Dilg, Calif. 

QRA of Radio Moscow now is given 
as Radio Moscow, Listeners Letters 
Department, Box 787, Moscow, USSR. 
Asks for further reports. (Dallemier, 
N.Y.) 

The 17.84 channel of Post National 
Francais, Radio Brazzaville, signs off 
the European transmission 1700; does 
not return with the NA transmission 
1705 which beam is carried over 11.792, 
9.440, and possibly others. 

Dallmeier, N.Y., has received sum- 
mer schedules from Leipzig, 9.730; 
opens daily 2300 except Friday when 
opens 2200; closes 1800 on Sundays, 
Wednesdays; 1700 on Mondays, Tues- 
days, Thursdays, Fridays, and runs to 
2000 on Saturdays. 

OZH -2, 15.165, Copenhagen, Den- 
mark, " beams a program to Latin 
America 2000 -2100 on Mondays, 
Wednesdays, Fridays. The tuning sig- 
nal used by Copenhagen is a theme 
taken from "The Mothers" by Carl 
Nielsen; the piece played at closedown 
is not the Danish National Anthem. 
The North American transmission 
daily from OZF, 9.52, is now at 2100- 
2230. (Worris, N.Y.) 

Radio Nederland, Hilversum, Hol- 
land, has again changed the instrument 
used in playing its tuning signal 
"Merck togh hoe sterck" (Old Dutch 
for "See How Strong ") ; at present it 
is using a carillon which sounds just 
like the famous one at the Rainbow 
Bridge in Niagara Falls, Ontario, 
Canada. (Worris, N.Y.) 

Radio Andorra; 5.980, heard 1300 in 
England and elsewhere. Announces in 
both French and Spanish. (Staples.) 

Lisbon noted on 15.16 at 1523 when 
had news in Portuguese, read by man. 
Damascus, 12.00, Syria, heard 1345- 
1400 with news. (Staples, England.) 

Radio Australia is now using VLA8, 
11.76 (replacing VLA5, 15.23) in the 
daily "evening" East Coast beam 1643- 
1800 (to only 1755 Saturdays). 

Acknowledgement 
Many thanks for the FB reports; 

sorry that during the summer, due to 
space limitation, all reports could not 
be used in full K R B 

SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

BC -375 -E original schematic, tuning units, 
complete parts list, values, characteristics, 
circuit functions. Plate currents $2.00 
BC- 224 -F, K, BC- 348 -H, K, L, R original 
schematic, parts list, AC conversion. .$2.00 
BC- 348 -J, N, Q original schematic with parts 
values, plus AC conversion $1.00 
BC- 224 -F, K, BC- 348 -J, N, Q, H, K, L. R 
(specify which) complete illustrated reprints 
of all pages from manuals an trouble- shooting 
and complete alignment, voltages, etc. $2.00 
ARC -4 schematic, parts, cabling $1.00 
Another $2.00 for 2 -meter AC conversion 
with all specs, tune -up, color -coded wiring. 
ARB (CRV- 46151) complete and simplified 
schematics and alignment chart $1.00 
Another $1.00 for AC conversion with added 
AF, and broad -sharp, ave -mec, cw -mew, rf 
gain, of gain with on -off, phone jack. all on 
front panel. 
ASB schematics, parts values, voltages; spec- 
ify: Indicators CJP55AAZ, 55AER; nvr. 
CPR46ACJ; xmtr CAY52ACU. Ea. $1.00 
BC -645 original and conversion $1.00 
ARC -5 schematics, all units $2.00 
ART -13 ham -band calibration charts. $2.00 
PE -117 conversion, mobile power for surplus 
revrs. 6v in. 12vac and B+ out $1.00 
SCR -522 -A, AM, and C schematics, parts 
lists with circuit functions, explanation of 
differences, chart for xtal selection 52.00 
BC-659& PE-117 schematics, voltages $1.00 
SCR -518 all schematics with circuit opera- 
tion, values, reprint of manual $2.00 
APT -5 schematic, AC power, complete set -up 
and tuning instructions $1.00 
SCR -274N rms. BC -453, etc., all schemat- 
ics, AC conversion, local control adapter, 
alignment, parts locations, voltages $2.00 
BC -9468 best AC home -rcvr. conversion $2.00 
PE -103 schematic, circuit explanation $1.00 

The following schematics are $1.00 each: 
APN -1; APN -9; APT -2; ARN -7; ART -13A; 
System hookup for BC -603, 604, 683, 684, 
923, 924 (specify which); BC- 1206-C; GO -9; 
GP -6, GP -7, NE-2; MN -26; No. 19 Mark 
IS; R- 89 /ARN -5A; RA -10; BC -733D; BC- 
433-G; 906 -625. 

The following schematics are $2.00 each: 
BC -654; BC -603, 604, 683, 684; BC -923, 
924; ID -6A, ID -6B, R -9A, R -9B /APN -4 
(specify which); RU- 16 /GF -11; RU- 17 /0E- 
12; SCR -( ) -183, 283; SCR -625. 
Please remit with arder. We pay postage. 
Send 25e and stamped addressed envelope for 
comprehensive list, cross- indexed for BC and 
SCR. Includes chart explaining code used in 
Army -Navy nomenclature. 

R. E. 

GOODHEART 

i 

3451/2 N. -PALM DRIVE 

BEVERLY HILLS, CALIF. 
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What's New in Radio 
(Continued from page 82) 

areas, concentrating the signal from 
the transmitter and discriminating 
against signals, interference and re- 
ception from all directions except the 
one desired. 

AUTO RADIO TOOL 
Still another of the contest winner 

gadgets for radio service technicians 
being manufactured by Hytron Radio 
& Electronics Corp., of Salem, Mass., 
is the auto radio tool, which will fit 
over 90% of universal sets. 

Much better thán a screwdriver to 
tune the radio after disconnecting the 

control cables, the Hytron aid slips 
easily into control fittings and can 
turn the set on or off, tune, adjust 
volume and tone, and realign to the 
dial. The square tip fits splines, and 
the slotted tip at the other end is V- 
shaped for different thicknesses of 
spade and similar key fittings. 

The tool is in one piece, of bright, 
zinc, plated steel, with a hexagon 
handle to prevent its rolling off the 
bench. 

TV -FM SWEEP GENERATOR 
A TV -FM sweep generator, Model 

3434, is being manufactured by The 
Triplett Electrical Instrument Co., 
Bluffton, Ohio, with a large marker 
dial mirrored for easy reading. 

Continuous tuning is provided over 
all TV and FM bands and continuous 
ranges to 240 mc. cover all TV carrier 
and i.f. frequencies. Sweep width is 
0 -12 mc. (continuously variable). 

Two built -in markers in the unit can 
be used simultaneously: 19.5 -40 mc. 
for i.f., 57 -240 mc. for r.f. and oscilla- 

MooE- 

NE W! 
CUSTOM BUILT 

AM -FM Zol CHASSIS 
Here is exquisite high fidelity in chassis 

form that will grace the finest cabinet. 
The 513 De Luxe Tuner is easy to install in any 

console cabinet, old or new and embodies the latest 
engineering refinements for lasting high quality at a price 

that defies competition. 
The Espey 513 Tuner employs 10 tubes plus tuning indicator in a 

super hetrodyne circuit and features a drift compensated circuit for 
high frequency stability, tuned RF on AM and FM plus phono input 

provision, and separate AM and FM antennas. 

Model 514 De Luxe Power Supply -Audio 
Amplifier is designed specifically to work in conjunction 
with Model 513 Tuner, and is also used wherever a 
high quality audio amplifier is required. 

With an output of 25 watts, Model 514 features a parallel push 
pull output circuit, self balance phase inverter system, extended 
range high fidelity response, and inverse feedback circuit. 

Write Dept. KD for your free catalog. 

Makers of fine radios 
since 1928, 

MANUFACTURING COMPANY INC. 
528 EAST 72nd STREET, NEW YORK 21, N. Y. TEL. BUtterfield 8 -2300 

-3-=- °1 
tor. Stability is increased by use of 
ceramic trimmers, zero temperature 
coefficient condensers, silver plated 
coils and critical r.f. conductors, and 
copper plated steel construction. 

SMALL DISC CERAMIC CONDENSERS 
Newest products of the Sprague 

Electric Company, North Adams, 
Mass., are tiny, wafer -thin disc cera- 
mic condensers which not only save 
chassis space but reduce assembly 

September, 1949 

RAMO 
COURSES 

Preparatory Mathematics, 
Broadcast, Marine Operat- 
ing, Servicing, Aeronautical, 
Television, Frequency Modu- 
lation, Radar. 

Classes forming for Fall term Oct. I. Entrance examination Sept. 19 
Veteran Training. Literature 

COMMERCIAL RADIO INSTITUTE 
(Founded 1920 

38 W. Biddle St. Baltimore 1, Md. 

EASY TO LEARN CODE 
It is easy to learn or increase speed with an instructograph Code Teacher. 
Affords the quickest and most prac- tical method yet developed. For be- ginners or advanced students. Availa- 
ble tapes from beginner's alphabet 
to typical messages o ll subjects. 
Speed -non g 5 

to 40 WPM. Always 

ENDORSED BY THOUSANDS! 

The Instructogra ph Code Teacher lit - rally takes the place a operator - i e 
nstructor ana enables a e anyone to 

learn and master code without fur- 
ther assistance. Thousands of successful operators have ''acquired the code" with the Instructograph System. Write today for convenient rental and purchase plans. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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meet changing 

pickup needs! 
NOW a full line of Titone's amazing 
ceramic pick ups -made by famous 
Sonotone! All with these great basic 

from 50 to 10,000 cycles )Bell like 
supertone makes new or old players 
thrilling. Climate -proof, moisture 
proof, fungus- proof! Lightest pressure 
saves needle wear, revives worn records. 
NO needle talk! NO crystals, magnets, 
filaments to fail. NO pre -amplifiers. 
Performs perfectly for years! 

NOm:\ 

T1 TO °E 

Call your Jobber or write to 
SONOTONE, Box 5, Elmsford, N. Y. 

I 50 

time and improve receiver perform- 
ance. 

Consisting of a half -dime or dime- 

sized ceramic plate of extremely high 
dielectric constant with silvered elec- 
trodes fired on both disc faces, the 
condensers are coated with a tough, 
moisture -resistant insulating resin. 

They are available in ratings up to 
.01 or 2X.004 ifd., 500 volts d.c. work- 
ing. 

MULTI- SIGNAL TRACER 
A versatile test instrument is the 

new EICO Model 145 multi -signal 
tracer, designed for audible tracing of 
r.f., i.f., FM, audio, and video circuits. 
It has a self- contained test speaker 
that may be used for either amplifier 
or speaker testing. The high -gain 
signal tracer may also be used as an 
emergency or substitute amplifier. 

Model 145 follows the signal from 

the antenna through the speaker of 
the receiver. Frequency response is 
well over 200 mc., and the unit oper- 
ates on 110 -125 volts, 60 cycle a.c. 

Manufactured by Electronic Instru- 
ment Co., Inc., 276 Newport Street, 
Brooklyn 12, N. Y., the Model 145 
comes supplied with EICO P76 high - 
frequency probe, isolation trans- 
former, and all necessary tubes and 
parts. 

MOBILE RADIOTELEPHONE 
A new unit, called the FT- 145 -10, 

complying fully with new rules and 
regulations of the FCC that specify a 
higher degree of performance for mo- 
bile equipment, has been manufactured 
by Federal Telephone and Radio Cor- 
poration, 100 Kingsland Road, Clifton, 
N. J. It has a power output of 10 
watts at any frequency in the 152 -162 
mc. band. 

Although it is not required under 
the new regulations until July 1, 1950, 
modulation limiting has been built 
into the Federal unit as an integral 
part of the circuit and prevents inter- 
ference due to over -deviation that 

causes "spill- over" from the operating 
channel to adjacent channels. 

The small size of the unit, with its 
low cost, will probably make it widely 
used not only in the mobile communi- 
cations field, but in many new indus- 
tries where mobile facilities were im- 
practicable, although desirable. 

CALIBRATED MEGA -SWEEP 
Kay Electric Company, Pine Brook 

New Jersey, has produced a new 
Mega -Sweep which makes it possible 
to tune with a single knob over the 

entire frequency range, approximately 
50 kc. to 100 mc. 

That feature has been added to the 
company's sweep oscillator providing 
it with greater speed and simplicity of 
operation. It is possible to tune with- 
out re- peaking the klystron beat fre- 
quency oscillators. An indicating dial 
also is included which shows the center 
frequency of the sweep to within the 
accuracy of the sweep width. 

ADC TYPE 71 AMPLIFIERS 
Audio Development Company, 2833 

13th Avenue, South, Minneapolis, 
Minn., has introduced a new series of 
four high fidelity, 8 -watt amplifiers 
designed for use in radio and television 
broadcasting studios, wired music ap- 
plications, recording studios, and simi- 
lar installations. 

These amplifiers may be used in 
either a console or rack, and plug -in 
connections permit rapid exchange of 
units for servicing or terminal imped- 
ance change. All in this series have a 
power output of 8 watts with nominal 
distortion of not more than 2 per -cent 
at any frequency between 50 and 

12,000 cycles. Response is flat within 
1/2 decibel over the same range. 

Over -all dimensions are 33/4 by 16 by 
67/s inches, and the net weight is 111/2 

pounds. 
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Within the Industry 
(Contin ed from page 26) 

ticing in Flor'da and in North Caro- 
lina. He is . member of Phi Beta 
Kappa and K : ppa Alpha. 

* * * 

JOHN REINA Z has recently been 
added to the stkff of Eitel -McCullough, 
Inc.'s field engineering department to 
assist in dire ting the application of 
Eimac tubes f r amateur use. 

Formerly a ting as technical expert 
with RCA, h numbers among his 
accomplishme ts, the design of the 
"Reinartz Tuner," a published work 
on "Reflection Theory of Short - 
Waves," com unications work with 
the Byrd Arc is Expedition in 1925, 
and the estab ishment of over twenty 
patents cover g new circuitry. 

Mr. Reinart , a captain in the USNR, 
served seven ears with the Navy be- 
fore returning to inactive duty. Mem- 
berships include the Explorers Club of 
N. Y., the Naval Institute, IRE Senior 
Membership, and the ARRL. 

* * * 

WILLIAM J. MORELAND, JR. is the re- 
cently appointed vice -president in 
charge of manufac- 
turing at the Glen- 
dora, Calif., rm of 
Conrac, Inc., anu- 
facturer of re- 
ceivers. 

Possessing n ex- 
tensive back round 
in the electronic 
field, Mr. Moreland 
was until recently the head of devel- 
opment engineering for the Altec Lan- 
sing Corp. 

* * * 

P. R. MALLORY & CO., INC., of Indian- 
apolis, Indiana, has opened a new 
branch office in Los Angeles, at 1338 
South Lorena Street, which will be 
under the direction of Mr. J. E. Tem- 
pleton. The branch will serve Mallory 
customers in Southern California and 
Arizona, an a ea previously covered by 
the Henger -S ltzer Company. 

Mr. Ray F. Sparrow, vice -president 
in charge of allory sales, explained 
that in view of the highly technical 
nature of the company's business, it 
was only logical that it would desire 
to establish i s own office from which 
to supply th necessary engineering 
arid applicati n services needed. 

* * * 

JENSEN MANUFACTURING COMPANY, 
a subsidiary Ilof The Muter Company, 
has purchased Radio Speakers, Inc., 
formerly ow ed by Emerson Radio & 
Phonograph orporation. A new trade 
name will be selected for the products 
manufacture by Radio Speakers. 

According o a spokesman for Jen- 
sen, the acquisition was made for the 
purpose of e 

operation to 
of loudspeak 
in radio rece 
than those p 
the Jensen n 

September, 

xpanding the company's 
an increased production 
ors more commonly used 
ivers and television sets 
reviously identified with 
ame. 30 
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WAR SURPLUS -SPECIAL SALE! 
Paper Tubular Condensers 

MFD WVDC EACH 
4 
8 150 17e 

10 - 310 12e 
16 350 17c 
20 350 17e 
25 10 12e 
25 - 90 12c 
40 150 
40 350 170 
8 -8 350 17c 

Many other values of lesser quantity are 
stock . 

other 
Assortment of 10 

ln $1.29 

Paper Tubular Condensers 
MFD WVDC EACH 
200/25 -25 10/200 29c 
125/25 -25 10 /150 
80 -40/20 150/50 
60 -20 -20 150 
50 -50/20 150/25 
50 -40 200 -250 
50/20 -10.5 125/450- 
40-40 350 
40-40 150 
40 -30 -20 150 
40 -20 -20 150 
40 -20 400 -450 
40 -20 150 
35 -30 150 
30 -30 150 
30 -20 150 29c 
30 -20/5 150/25 29c 
20-20-20-20 360.275. 245 -22 39c 
20.16.16 350 390 
20/12-10 0 0 400 

240 16-8 15 0 
15.15 -15 300 29c 
15 -15 140 

@ 

24c 

Marty other values . . . Assortment of 10 . . .. $1.95 

29c 
29e 
290 
29e 
29c 
39c 
290 
29e 
29c 
39c 
29c 
29c 
290 

"FP" Standard Brand Plate- Mounting 
Electrolytic Condensers -Aluminum Can 

MFD WVDC EACH 
3000 3 12c 
1250.1250 10 140 
200/40-40-20 10 /150 39e 
200/40 -40 12/150 29e 
200 -40 10 -150 29e 
150/70.30 25/150 29c 100/80 -40 -30 25/150 29c 
100/50 -30 25/150 29c 
100/40 -20 10/15 29c 
80 -40/20 150/25 29e 
80-40 150 39c 
80 300 290 
50 -50 150 29c 
50.30 150 29c 
50 450 39e 
40.40 150 29e 
40 -20.20 150 29c 
40-20-10 150 29e 
40/10 -10 450/350 39e 
40 450 34c 
40 150 29e 
30 -30 -20 350 -300.25 39e 
30 -15 150 29c 
30 29 
20 -20 -20 400- 300 -25 39e 
20 -20 -15 300-25-400 29c 
20/20-10 25/400 

29c 
15.15 -10 450 29c 
15 -15 450 -350 29c 
15 -10 400 29e 
8.4 -4 4'75 29c 

Many other values . . . Assortment of 10.... $1.95 
C -1 AUTO PILOT AMPLIFIER 

The complete amplifier includes one ect. 7Y4, 3 -7F7's for amplification antl ntrol, 3 -7N7's for signal dis- crimination, 1 power transformer, 6 relays, 4 control pots, chokes, condensers, etc. Convert for use on radio 
controlled models, doors, etc. Operates from 24VDC. 
Size: 91/4x61/4x7 5/7 ". Complete. Used.. $2.95 ONLY 

AM -61 
Indicator Amplifier; complete with 15 tubes- 3/VR105; 
one 5Y3, 3/6SL7; 7/6SN7; 1 /8016 -Blower, $12.95 motor, etc. Brand New, original .7 L ,7 

COMMAND EQUIPMENT 
BC-442 '$U1.95 5 $ 2 95 
BC-450 1.25 
BC-453 12.95 . 

BC-454 4.95 6.95 
BC-455 6.95 
BC-456 2.95 
BC-457 5.95 
BC-458 5.95 7.95 
BC-459 )(or T 22) 9.95 
BC-698 (or T 19) 14.95 24.95 

SURPRISE PACKAGE 
20 pounds asst'd. radio parts. $1.95 A $25.00 value for only 

GEARED TUNING DIAL 
band, n Freq. range from 3.2 to 

BRAND NEW.'eIdeal for many applications. An 95c excellent buy 

CONDENSERS 
2 MFD, 4000V, Pyranol 

4 for 
2 MFD, 5000v, C- 

Dótype 
25 MFD, 15,000V 

ea § 2.95 
10.00 

ea 3.95 
20.00 

ea 5.95 

BRAND NEW TUBES 
304TL 90c 5BPI a. $1.95 

4 for 
e 

53.00 5BP4 ea 2.95 
4APIO ea. 1.95 

1 -70D Tuning Meter 
Can be used as 'S" meter in any cony :Ionice- 896 tion receiver v,7 

BC223 TUNING UNIT 

MU a7 cos e 2P Or above 
$2.95 ea. 

ea. 

ID57 /APQ7 
Radar indicator unit as used in AN /APQ7 high ltitude 
bombing and navigation radar set. 5 inch scope $9.95 
tube, used, but complete with all tubes 

AN /APN -4 
Indicator: Uses 5 CP1. Loran. convert to test scope. 
panadapter. etc. Contains extremely accurate 100 kc xtal 
to time sweeps and marker pips at 2, 20, and 100 kc. 
Two parallel horizontal sweeps, obtain time differences between signals, between half power points on pass - 
band curves and numerous e s other scope uses. Experi- menters' delight! Use the counter circuits to try the new system of FM demodulation (July Proc. IRE) or to 
time camera shutters, 25 tubes. Condition: 
used, excellent. With schematic $29.50 

ANTENNA 
8 foot, 3 section, telescopic, 

700 9a0 NEW 

G. E. METERS 
0 -300 lte, AC, 60 cps., o uare framed 3" 
0 -500 MADC, square framed 53.50 

3.50 

NEW CATALOG 
listing many surplus values, write for your FREE 
copy TODAY! 

TERMS: All shipments FOB Chicago or Los Angeles, unless specified. 20 % Deposit required on all orders. 
Minimum order accepted -$6.00. California and Illinois residents, please add regular sales tax to your 
remittance. 

ARROW SALES, Inc., Dept. N 
Main Office: 1712 -14 S. Michigan Ave. 

Chicago 5, III. 
West Coast Branch: 1260 S. Alvarado 

Los Angeles, Calif. 
No. Side Branch: 1802 N. Humboldt Blvd., Chicago 47, Illinois 

'_:I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I111111111111111111111111111111111 t I I I1111I1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 _ 

NEW "TANDEM NEEDLE" CARTRIDGE 
FOR 2 SPEED CHANGERS 
Lear announces the Model MP107 "Tandem needle" 
variable reluctance cartridge for high fidelity in 

Webster 246 and 256 changers, and other arms. 

1 Response t 2db 50 to 10,000 cycles. 

2 Tracks with lowest recommended stylus force. 
3 One mil and 3 mil retractable sapphire sfylii. 
4 Standard Lear "knee action" stylus suspension. 
5 Easily installed without special tools. 

OUTSTANDING FEATURES 

LEAR, INCORPORATED 
11916 West Pico Blvd., Los Angeles 34, California 

euuuunllnuuuuumllluuuuwuuuuuuullluuuununmmuuuuuuuunuunumuuuumnunnnnnnunuuuuumnunumuuuuuunnuunumununul 
::. 
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R. S. E. 3 inch 
TELEVISION SCOPE 

Features: 
WIDE BAND VER- 

TICAL RESPONSE 

FLAT TO 750kc 

DOWN 3db 

AT lmc 
VOLTAGE GAIN 

OF 20 AT 5mc 

The R.S.E., AR -3 Scope has been built by 
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" opal- 
escent blue enamel. Operates on 
standard 110 volts - 60 cycles 
-40 watts. Tubes, 3BPI -6AC7 
-6SJ7- 6X5 -5Y3 -884. In- 
structions 

4995 
included. Complete 

specifications upon request. Satis- F.O.B. 
faction or your money back. DETROIT 

PRICE 

PUSHBACK 

WIRE 
BELOW MILL PRICES! 
2,000,000 feet- tinned copper -all 
1st. class, double cotton serve, waxed 
finish. Available 1,000 foot rolls. 

22 gauge (6 colors) $3.98 roll 
20 gauge (6 colors) 4.98 roll 
18 gauge (brown only) 6.49 roll 

OZ 4's 
(No Limit) 

Fresh RK and RCA. 
Standard commercial 
grade, not JAN's. 

BUY 12 58c 
get 1 free 

E A C H 

EGG CRATE OF 100 $4900 

Demand This 
Seal of Quality 

ORDER INSTRUCTIONS 

Minimum order -$2.00. 25% de- 
posit with order required for all 
C.O.D. shipments. Be sure to include 
sufficient postage -excess will be 
refunded. Orders received withour 

postage will be shipped 
express collect. All prices 
F.O.B. Detroit. 

KHVIV SUPPLY & 
ENGINEERING CO., Inc. 
89 SEMEN AVE. DETROIT 1, MICH. 
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Television Servicing 
(Continued from page 47) 

ed lead grounded at both oscilloscope 
and generator ends. It is often recom- 
mended that a steel plate be used as a 
bench top for TV service to aid in 
properly grounding the instrument. In 
this case, the rubber feet should be re- 
moved from the generator and oscillo- 
scope. 

A check of proper grounding can be 
done after the set -up is made, by 
touching each instrument. If the trace 
jumps, additional grounds between in- 
struments are desirable. 

The next important step is to stop 
the television receiver's own oscillator 
from operating, either by removal of 
the oscillator tube or by disconnection 
of the "B +" to this stage. This step 
is necessary as, otherwise, the genera- 
tor will beat with the oscillator and 
create many confusing traces. 

An oscilloscope (which for align- 
ment purposes need not have a re- 
sponse beyond 20,000 cycles and gain 
of more than i/g volt -per -inch) is con- 
nected with the picture detector out- 
put to the vertical input, and the hori- 
zontal sweep output of the sweep gen- 
erator is connected to the horizontal 
input terminal, with the horizontal 
switch set to horizontal input. 

Output of the sweep generator is 
fed into the input of the first i.f. stage. 
If d.c. voltage is present, the connec- 
tion should be made through an .001 
;dd. mica or ceramic condenser. 

Sweep width should be advanced to 
10 mc. and the oscilloscope gain con- 
trols advanced to give an adequate 
trace. 

Sweep generator center frequency 
control can be adjusted until the trace 
is properly centered on the oscillo- 
scope screen. 

Marker amplitude control is advan- 
ced until a "V" shaped pip appears in 
the trace. By turning the marker fre- 
quency control, this pip can be moved 
directly through the trace to locate 
any desired frequency point. As the 
marker is absorbing the signal output, 
it will give indication only in the por- 
tion of the trace increased by the am- 
plifier under alignment and will not 
appear in the base line. Too high a 
marker amplitude setting will attenu- 
ate the entire trace. Trace on the os- 
cilloscope will appear as a pair until 
the phase control is properly adjusted 
to obtain one trace. 

The over -all bandwidth of the am- 
plifier can be measured by noting the 
frequency at each end of the amplified 
trace and subtracting one frequency 
from the other. Sweep width can be 
reduced until the trace covers only the 
amplified portion and the oscilloscope 
controls are adjusted for largest trace 
to give maximum clarity. As there is 
an interaction between the sweep 
width and the phasing, the phase con- 
trol should be readjusted for single 
trace each time a different setting of 
sweep width is made, and a trace simi- 

NEWRCETCRI 
SIGNAL TRACERS 

Write for literature and 
name of your nearest Jobber 

\12tC \S \ON F`FCAQON.W.S\.,. 
64 \-b41 w \ LW AVENUE 

CN \CHGO 11. %-\NO \S 

4 

Special $295 Net 
12" Speaker 

Baffle 

Very heavily con. 
structed walnut finish, 
wood throughout. Not 
surplus, we manufac- 
ture this item and ship 
from stock. 

ACE RADIO 
214 E. Gay Street 

COLUMBUS 15. OHIO 
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lar to the e shown should be ob 
tained. 

In all inst$nces, the manufacturer's 
instructions for the television receiver 
in question should be consulted as, at 
the present time, no standardized 
procedure has been adopted. 

Unless the service technician has 
good reason o suspect maladjustment, 
r.f. and oscil ator sections should not 
be adjusted. Response of each channel 
can be chec ed, however, by feeding 
the frequen y modulated signal into 
the antenna terminal. On some re- 
ceivers, imp ved results are obtained 
if the output, terminals of the genera- 
tor are shu ted with a 100 -ohm re- 
sistor. 

Sound trai 
by turning t 
zero and swi 
tion. A sign 
picture deter 
fy the audio 

s can be adjusted audibly 
le sweep width control to 
ching on the AM modula- 
11 tracer connected to the 
for can be used to ampli- 
note. 30 

WASII[I1gTGTON CALLING 

OPERATO S of emergency repair 
streetcar of the Capital Transit Company's s 5$rviccin Washington, D.C., 

will no longe be candidates for padded 
cells, an ore pational hazard for the past four ye s. 

The thirty ars comprising the service are operated at the beck and call of a chief dispat her through a two -way radio circuit which, prior to the sum- mer of 1949, was on a wavelength of 
31.46 megacy les. Operators, rolling the trolleys alon , would suddenly get di- rections to highball to non- existent 
streets. 

After four years of such bewildering 
instructions, Capital Transit officials 
discovered t at the same wavelength 
served powe companies on the West 
Coast, amon them the California Ed- ison Compan and the San Diego Light and Power C mpany. Instructions giv- en trolley s rvice operators on lines 
owned by su h companies were being received in e nation's capital! San 
Diego signal , ordinarily efficient only 
over a 25 -mi e radius from a 250 -watt 
broadcasting station, bounced off a California hi I into the stratosphere to be carried t the ears of the dazed 
Washington perators. Even San An- tonio, Texas, came into the picture! 

Brotherho d in emergency was ex- emplified ear y in 1948 when a Capital Transit troll yman received the call of 
a radio car the San Antonio Power 
Company wh ch was trying desperately 
to reach its badquarters to order dis- 
connection o high -tension lines at the 
scene of a lar_e fire. 

So urgent as the. San Antonio mes- 
sage that th Washington operator re- 
layed it to hi dispatcher who, in turn, immediately called the San Antonio 
Power Comp ny authorities with the message, th reby preventing further untold fire lo. s. 

But for fo r years, other than this incident, the r rders being received were just plain se ewy, until recently when the Capital avelength was changed to 
31.14 me. No the Washington trolley - 
men talk on y to the chief dispatcher 
and to each i ther instead of muttering 
dazedly to t emselves as when they 
careened alo g Pennsylvania Avenue 
searching fo cars stranded on canyon 
rims that e isted only in California. 

J. L. H. 

September, 1949 

ETTER 

UARÒAINS 

Standard & Surplus 
Radios- Parts! See 

R&M's 
Bi- Monthly 
Bulletin ... 

0.42,ferfrtrinfrectrzésooir/ 
TYPICAL VALUES 
in the current bulletin 

1 

1 

1 

1 

1 

1- 

I 

I 

I 

1 

1 

I 
I 

I 

I 

I 

1 

CONICAL STACKED ALL -BAND 
TV -FM ANTENNA 

$13.29 
less mast 

For 72 or 300 ohms; good 
up to 125 miles. 

13/a " -1O' Aluminum 
Mast, $2.95 

HEAD PHONES 

69c 
$3.50 

used 

new 

1 

1 

1 

1 

I 

1 

I 

I 

I 

I 

I 

I 

LAZY Q FIVER , 
(BC 1206) 
$7.95 

Setchell Carlson receiver; I 
4x4x6% "; 3 Ib. 14 oz. 
Draws .75 amps at 24v I 
D.C. IF freq. 135 kc; 
super -het. I 

CATALOGUES get out of date 
too fast; this way we give 
you the latest competitive 

prices on most desirable surplus 
gear; plus special buys in nation- 
ally known standard AM FM TV 
and electronic parts. Just drop us 
a card and we'll send you our 
Bulletin regularly. 

IMMEDIATE SHIPMENT from one 
of the largest surplus stocks* in the U. S. A. 

MONEY -BACK GUARANTEE 
on everything! You save at R & M -We protect you by passing on the 
benefit of all price reductions. We guarantee to fill your order at lowest market prices. 

Direct Factory Representative 
for over 75 standard manufacturers. 
* Exclusive Sales Agent for the dis- mantling of electronic equipment of 
more than 17,000 airplanes. 

TERMS: F.O.B. Arlington, Va. Under 
$10 - cash with order. Over $10 - 
25% deposit; balance C.O.D. 

& M COMPANY 
2701 WILSON BLVD, DEPT. RN9 ARLINGTON, VIRGINIA 

QUAD'S Monthly Special! 
FL -8 AUDIO FILTER, Brand New $1.95. 
Cords to fit above, terminated in PL -55 
and JK -26, Used about 3', 45c. Combina- 
tion FL-6 & cords $2.25. 
Prices NET, F.O.B. our warehouse. All items subject to prior sale. Illinois 'ders dd 2% sales tax. Write for FREE CIRCULAR. 

QUAD ELECTRICAL SUPPLY, INC. nept. A, 1650 N. Damen, Chicago 47, III. 

AUDIO ENGINEERING SCHOOL 
A practical AUDIO engineering course in Sound fundamentals; DISC, FILM, and MAGNETIC re- cording; Monitoring and Mixing; AUDIO Frequency measurements. Studios assimilating Broadcast, Mo- tion Picture, Television and Commercial Recording. 

Correspondence courses available 
Approved for Veterans 

HOLLYWOOD SOUND INSTITUTE, Inc. 
1040 -N North Kenmore, Hollywood 27, Calif. 

RADIO Surplus Buys 
COMMAND RECEIVER 

USED, GOOD 

BC 453 -1.9 -550 KC. $ 1 2.95 
BC 454 -3 -6 MC..... 5.85 
BC 455 -6 -9.1 MC... 6.95 
61,4' CONTROL 

CABLE for above 
command sets.... I .00 

LIKE NEW 
R- 5 /ARN -7 COMPASS RECEIVER...$ 1 4.95 
BC -433G COMPASS RECEIVER 14.95 

SEND 10e TODAY for complete 
SURPLUS catalog! 

Enclose money with order ' All Equipment FOB 

C & H SALES CO. 
1850 -119 East Colorado St., Pasadena 8, Calif. 
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TV TUNER ...$5.95 

Here is a precision front -end made by well - 
known mfr. Covers all 13 TV channels 
with 8 permeability -tuned coils; coarse -& 
fine tuning; IF freq. 21.25 Mc; uses 6AG5 
RF, 6AG5 mixer & 6C4 oscillator; com- 
pletely wired but not tested; with diagram, 
less tubes & IF coil. Some RF coils may 
need minor repairs, but satisfaction guar- 
anteed. An outstanding value- compares 
with any $20. tuner. Hurry for this bar- 
gain. 3 s/4 x2 % x7; shipping wt. 4 lbs. 
ONLY $5.95 
In lots of 10, $5.25; In lots of 100 4.00 
Same as above but with perfect coils 7.95 
A few damaged but good for parts 1.95 
WIRE RECORDER MECHANISM, St. 
George, with recording & playback head & 
'78 RPM turntable; same as used in most 
wire recorders; records up to 1 hr. radio 
program, voice or direct from own phono 
turntable; has place to mount standard 
phono pickup. Furnished with osc. coil & 
diag. to wire 2 -tube osc. to adapt unit to 
any radio or amplifier. 9x13x31,4, 15 lb. 
List $75 $22.95 
COLLINS VFO DIAL 5 
calibrated "ham" bands 
from 3.2 Mc to 32 Mc; 
complete with pointer, 
gears, logging dial & fly- 
wheel; scale 6" dia. A 
bargain at only . . $1.00 
Ten for - 8.50 
NATIONAL VELVET VERNIER DIAL, type 

N, 4" dia. with decimal vernier; planetary 
drive 5:1; scale 100 to 0. 
Regular $4.50. 2 lb. $2.50 
20 to 28 MC FM RECEIVER BC -603 for 11 
meters; can be tuned to 10 meters or con- 
verted to receive up to 45 
Mc; superhet, BFO, 
squelch; 10 push buttons 
& manual tuning; makes 
10 -meter converter or IF 
strip for 88 -108 Mc wide - 
band FM; with all tubes, 
speaker, case, diagram. 
UNUSED $19.95 
USED, Excellent 17.95 
Used, Good 14.95 
CONVERSION INSTRUC- 
TIONS FREE WITH IN- 
STRUMENT. If purchased 
separately $1.00 
DYNAMOTOR DM -34, 12 
V input, when purchased 
ceiver 

with re- 
$3.00 

20 to 28 MC FM 
TRANSMITTER 
BC -604 for 11 & 
15 meters; can be 
operated on 10 
meters by use of 
proper crystal; 10 
channel; with all 
tubes, meter, dia- 
gram, case and 
covers; less xtals 
and drawer. 

$19.95 
15.95 
12.95 

USED, Excellent w /dyn 
USED, Good, w /dyn 
USED, Good, w/o dyn 
BC -684 TRANSMITTER 27 to 38.9 MC; 30 
watt 10 channel (as above); with covers, tubes, 
meter, diagram; less crystals and drawer. 
U -1 with dynamotor $34.95 Without dyn.$32.95 
U -2 with dynamotor 29.95 Without dyn. 27.95 
PLUG, Cannon female fits into any of above FM 
sets. Does away with Mounting FT- 237... $2.45 
HANDSETS: TS -13 hi- imped. for BC -659, BC -620, 
etc. W /switch & plugs PL -55 & PL -68. 
N -1 $5.95 U -1 $3.95 
TS -10 sound -powered; no batteries req. Just con- 
nect 2 or more & start talking. 
N -1, $19.95 /pair; each $10.95 
U -1, $16.95 /pair; each 8.95 

FREE SCREWDRIVER 
WITH $10.00 ORDER OR MORE 

N -1: unused, excellent; U -1: used, excellent. 
Postage extra. Minimum order $2.00. 

TERMS: Net Cash. 25% deposit on C.O.D.'s 

ELECTRONIC SUPPLIES 
219 -R East Ist St. Tulsa 3, Oklahoma 
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Station 
of the Month 

THE Air Force laurels for "The 
MARS Station of the Month" go 
to W1LUU aerial mobile and 

Captain Charles C. Mouckerezi (pro- 
nounced McKersey, and the handle is 
Charley), who operates his ham shack 
high in the sky; TVI is just something 
he reads about in radio magazines. 

Charley has been a v.h.f. enthusiast 
since 1937, when he first installed 112 
megacycle gear in his automobile, and 
he carried on consistently until De- 
cember 7, 1941. He started post -war 
operation right after VJ day, again on 
2 -meter mobile, until one day when 
the surplus SCR522's hit the market. 
He latched on to one of them, modify- 
ing the BC624 receiver portion to tune 
continuously over the 144 -148 mega- 
cycle amateur bands, and he was in 
like Flynn. 

Since Charley is an airplane driver 
with 2000 hours under his belt, and is 
stationed at Mitchell Air Force Base 
where he is assistant director of MARS 
for the Continental Air Command, he 
gets in many hours of aerial mobile 
operation every month. 

As soon as he clears the traffic pat- 
ter, he turns on his ARC -3 and puts 
out a shout with the call William One 
Love Uncle Uncle aerial mobile; the 
session is on and doesn't end until he 
asks for landing instructions at his 
destination. If the flight is. in the 
morning or early afternoon, it results 
in a rag chew that may go on for over 
an hour; but if it is at night or late 
evening, then it turns into a rat race 
with layer after layer of 2 -meter men 

Captain Charles C. Mouckerezi, assistant di- 
rector of MARS for the Continental Air Com- 
mand preflights his BC -624 receiver before tak- 
ing off. He has modified the BC -624 to tune con- 
tinuously through the amateur 2 -meter band. 

lined up for their first QSO with an 
aerial mobile. 

About the longest QSO that Charley 
remembers is one he had with W2JTP 
whose QTH is Mitchell Gardens, Long 
Island. Charley left Mitchell Field in 
an F -51 and was. in contact with 
W2JTP less than two minutes after he 
was airborne and kept it solid until 
he was over Blackstone, Virginia, at 
30,000 feet, an hour and 45 minutes 
later. Receiver trouble prevented 
what might have been a record rag 
chew if not DX. 

The best DX Charley recalls was 
with a W4 in Smyrna, Tennessee, when 
he was just entering the traffic pattern 
at Mitchell, which is a little better 
than 400 air line miles. 

Most contacts per minute were 
rolled up one evening when Charley 
was flying in the New York area and 
logged 23 brief QSO's in 30 minutes. 
DX under these conditions is out of the 
question, since signals are six layers 
deep in every portion of the band. He 
works the loudest first and then down 
through, but he never gets to the 
weak DX man before some local zeros 
on the present QSO frequency. 

Charley makes scrupulous observ- 
ance of AF Regs and FCC rules which 
is no small amount of trouble. FCC 
Rule 12 -94 forbids the use of installed 
equipment in ship or airplane for 
operation in the amateur spectrum. 
Charley has his control cables and 
coax cut and coiled so that his per- 
sonal ARC -3 and BC624 receiver can 
be installed in any of Uncle Sugar's 

Charley slips in his pet crystal for spot fre- 
quency aerial mobile operation with his per- 
sonal crystal controlled ARC -3. Captain Char- 
ley has logged more than 1000 aerial mobile 
QSO's on two meters. New call is W2BRJ. 
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HANDY 
A 

/1 

hEW 

VACO *50tf 
Screw Driver Kit 
Gives you all the blades you 
normally need in one conven- 
ient package that fits easily into 
the back pocket. ys ", 34" and 
%a" regular and No. 1 and No 2 

Phillips blades are interchange- 
able in break -proof, shock- 
proof Amberyl handle. Tool 
roll of beautiful, durable leath- 
erette. Cat. No. ZB 50. 
Price, $2.95. 

VACO *54tí 
Nut Driver Kit 

One of the most useful kits 
ever offered in the radio field. 5 

hex. wrenches . / ", 
A' and t/,s' .. all snap 

in and out of comfortable, 
sure -grip Amberyl' handle. 
Sockets are super -hard for 
longer life. Duratle leatherette 
tool roll has compartment for 
handle and çach wrench. 
Cat. No. ZS 60. Price, $3.50. 

Trademarks Registered 

317 EAST ONTARIO ST. 

CHICAGO 11, ILLINOIS 

TV ANTENNAS 

Famous GE tele- 
vision folded dipoles 
have forward) a n d 
backward broadside 
directivity, essential- 
ly flat response over 
high and low TV C o m p l e t e 
bands plus FM. In- 
cluded are : five foot aluminum mast, 
folded dipole and terminal block, 3 spacers, 
hardware and instructions. 
SUPPLY LIMITED ORDER TODAY 

Special 

$195 

10% 

CASH 

WITH 
ORDERS Covers 

Phone 
LO 

3-9255 

509 Arch Street. Philadelphia 6, Penna. 
Sixth & Orange Sts.. Wilmington. Del. 

6205 Market St., West Phila.. Pa. 

September, 1949 

flying machines in a moment. His 2- 
meter gear is just as adaptable to an 
F -51 as it is in a Charley 45 or Charley 
47, and it is kept in readiness for in- 
stallation in any available aircraft for 
airborne operation to cover any emer- 
gency, flood, or disaster where coordi- 
nation of ground parties is essential. 

While it is not required that the 
pilot monitor the Airways v.h.f. chan- 
nels after clearing the flight pattern 
on VFR flight, Charley uses a split 
headset with one ear cocked for 2- 
meter CQ's and the other bent toward 
Channel C of the installed ARC -3. 

Charley got his first ticket in 1933 
as W1LUU and has held it continuous- 
ly until July 14, 1949, when he received 
his modified call, W2BRJ. He has 
done a lot of brass pounding on 40- 
and 80 -meter c.w., and he fills a regu- 
lar trick on the c.w. nets at K2AIR at 
Headquarters Continental Air Com- 
mand. He has been checked out in 
F -38's, F -39's, F -40's, F -47's, F -51's, 
F -84's, B -26's, B -25's, C -45's, and C -47's 
and has 33 combat hours to his credit. 

So, now, when you hear a new call, 
W2BRJ on 2 -meter aerial mobile, you 
can't mistake that old familiar voice 
or forget that the handle is Charley 
of ex- W1LUU. -El- 

TYPEWRITER CUSHION 
HARRY C. AICHNER, JR. 

IF YOU are a ham and copy much 
of your c.w. "on the mill," the 

clackety -clack sound of a typewriter 
going full blast can be most annoying. 
Most fellows usually resign themselves 
to the idea that it's a necessary evil 
and let it go at that. But YOU CAN 
do something about it! 

Most department stores carry an 
item called a "sponge rubber kneeling 
pad," which sells for no more than 
49 cents. And that's the secret! Just 
slip the pad under the feet of your 
typewriter, and type away in compara- 
tive silence (see Fig.1). 

Although the rubber pad is a good 
investment in any situation, it's most 
effective if you're using your machine 
on a regular metal typewriter stand - 
for some reason these stands seem to 
double the actual noise made by the 
typewriter. 

Be sure the pad you buy is large 
enough to support all four typewriter 
feet; the minimum size varies with 
different makes and models of type- 
writers. And if the price is bothering 
you, just remember that most nerve 
tonics cost every bit as much, or more! 

30 

Fig. 1. 

Spark Plugs are minia- 
ture broadcasting sta- 
tions, send signals that 
interfere with radio 
reception, distort tele- 
vision. The New Auto - 
Lite "Resistor" Spark 
Plug reduces this in- 
terference.* 

Nfli' 

AUTOLITE 

SPARK PLUG 
Here's How It 
Works to End 

Interference 
The "Resistor" acts 
to dampen the spark 
plug radio signal to 
an acceptable level* 
while still delivering 
the full high voltage 
discharge required to 
ignite the fuel. 

Auto -Lite Ignition Engineers, working 
with leading automotive manufacturers, 
have developed the new Auto-Lite "Re- 
sistor" Spark Plug with this built -in 
resistor that reduces spark plug inter- 
ference.* Remember, the "Resistor" also 
helps deliver smoother idling, improved 
economy, longer electrode life. Dealers 
are being supplied as rapidly as pos- 
sible. Write for Booklet M -1186 
for full information. 

THE ELECTRIC AUTO -LITE COMPANY 
Toronto, Ontario Toledo 1, Ohio 

'Under 35mv /m from 540 k.c. to 150 m.c. at 50 ft. 

Tune in "Suspense," Thursdays, 9:00 P. M., E. T., CBS 
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ACORN 
STANWICK * FM IF TRANSFORMER 

10.7 Meg. 59c ea. 
Radio Detector to match 69 C 

* CATHODE RAY TUBE 
5CP1 CB Tube. Boxed. 
Brand New! $ 1 .79 ea. 

3 for $4.75 
* ANTENNA 

25 ft. Telescopic Antenna. White metal. 
Individually boxed. Perfect f o r TV 
Masts $4.95 
* TWIN LEAD TRANSMISSION LINE 
100' lengths. For TV 
installation $ 1.79 

* ANTENNA BEAM ROTATOR 
Drastically Reduced 

WHILE THEY LAST.... `F 
Perfect for TV Antennas 
A proven success with users through- 
out the country. Operates on 12-27v 
DC. 300 degrees rotation, self- revers- 
ing motor, built -in potentiometer to 
operate 0.1 milliammeter to indicate 
position. Motors enclosed, water -proof 
housing. Used by U.S. Navy on de- 
stroyers for radar scanning. Wt. 19 
lbs. 

* PRE -AMPLIFIER -Model K 1 

Designed to raise the output level of magnette mikes to that of crystal. Made 
by Packard -Bell. Comes complete ith PL55. PL68, cordage 1198, less tubes. 
Wt. 5 lbs. With operating instruction 
book. Uses 2 tubes. 
Very Special Price each 99 o 

SPEEDY SERVICE -GREATER BUYS 

HEADQUARTERS FOR TOP VALUES 
IN BRAND NEW MERCHANDISE 

* TUNING CONDENSERS 
4 Gang FM. 3 -30 MMFD per sect. Steatite insula- 
tion $ I .79 ea. 

3 for $4.75 
3 Gang FM. 5 -40 MMFD $ 1.10 ea. 

3 for $3.00 
* WESTERN 

ELECTRIC 
HANDSET 

Latest type 
w t h push- 
button. W.E. 
No. F3AW3. 

$8.95 each 

* COAXIAL CABLE 
Very Special RG8U 50 ft. reels. 

$1.50 per reel 

* CONNECTORS FOR RG -8U 
PL -259, PL -259a ea. 35c 
SO 239 ea. 39 C 

* FILTER CHOKES 
Hy Mils Ohms DC Each 

Thord. Channel Mt 10 55 350 50.69 
Stancor Herm. Sealed 15 70 420 .79 
Thord. Channel Mt 10 85 250 .89 
Stancor Upr. Mt 10 150 70 1.49 
Channel Mt 2% 235 60 1.59 
Stancor Upr. Mt 10 300 55 2.79 
Cased 5 400 300 3.25 

* TRANSFORMERS 
Stancor 800 v. ct. @ 200 mils, 80 volt Bias 

Tap 6.3 @ 7 amps., 5v @ 6 amps. Very 
special: $3.99 

Stancor Output Transformer. 6L6 p.p. parallel 
30 watts output. Voice coil tapped @ 4 -8- 
15 -500 ohms imp. Upr. mount 2.69 

Stancor -6L6 p.p. Output Transformer. 25 
watt output. V.C. tapped @ 4- 8- 15 -250- 
500 ohms imp. Upright mount 2.59 

Stancor Inter -Stage Transformer, p.p. plate to 
P.P. grids. Upright mount 1.39 

Thordarson. Pri. 115v 60 cy. Sec. 750 v. et. @ 145 mils, 
6.3 v @ 4.5 amps. 5v @ 3 amps. Upright mount. Wt. 
7 lbs. Each only 3.29 

Thordarson, Pri. 115v 60 y. Sec. 600v et. @ 100 ils. 
6.3v @ 3 amps. 5v @ 2 amps. 1/2 shell mtg. Mt g. cen- 
ters 2- 5/16" x 2 -3 /s ". Dimensions: H -31 ". W -3% " 
D -2- 3/16 ". Wt. 5 lbs. A Real Bargain 2.69 

Isolation Transformer: 115v 60 cy input. Sec. 125v 60 
mils, 135v 60 mils, 6.3v @ 1.2 amps. Upright mount 1.47 

PHONE WORTH 4 3270 

ACORN ELECTRONICS CORP. TERMS: 200/ cash with order. Balance C.O.D. 
All prices F.O.B. our warehouse in New York 

76 Vesey St., Dept. N -9, New York 7, N. Y. City. No orders under $2.50. 

AMERICA'S 
FOREMOST 

TV 
ANTENNA IkCL 

ALL CHANNEL 

RECEPTION 

PROVIDES CLEARER, 

SHARPER PICTURE 

EXTREMELY HIGH SIGNAL 
STRENGTH 

ELIMINATES GHOSTS 

QUICKLY ASSEMBLED AND 
INSTALLED 

The Welin Circle "X" has extremely 
high signal strength, gives clearer, 
sharper pictures on all channels, (no 
high frequency head needed), elimi- 
nates the necessity of having a rotor, 
only one lead -in required, eliminates 
reflectors, and is perfectly matched to 
72, 150 and 300 ohm receiver input 
circuits. The Circle "X" is structurally 
sound which eliminates vibration and 
weighs only 11/2 pounds. It provides 
a satisfied customer on first installation. 

AN ANTENNA OF PROVEN QUALITY 

WI 
CONTINENTAL COPPER & 

500 MARKET STREET 

DIVISION 
STEEL INDUSTRIES, INC. 

PERTH AMBOY, N. J. 
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Mac's Service Shop 
(Continued from page 48) 

"Well, their filter condensers do not 
last very long, it seems to me." 

"That's true in a lot of cases," Mac 
agreed, "but you can usually spot the 
reason. Quite often it is poor design. 
The filter condenser will be jammed 
up against a hot resistor, rectifier, or 
output tube, and the moisture will be 
literally baked out of it because the 
temperature rating of the condenser 
manufacturer is greatly exceeded. An- 
other common fault is to mount a fil- 
ter condenser in a spring clip with 
too -tight jaws. As the wax of the 
condenser container is softened by 
heat, these spring jaws sometimes 
pinch the condenser nearly in half, 
causing various kinds of damage to 
the foil, oxide coating, and connecting 
tabs." 

"What's the cure ?" 
"Always mount a replacement con- 

denser in as cool a spot as you can 
find. This usually means at the bot- 
tom of the receiver chassis and as far 
away from the heat -radiating ele- 
ments as possible. Make sure the con- 
denser is mounted securely in place, 
but also make sure that it is not 
gripped by any clamp that will distort 
its form. See that the set has all of 
the ventilation you can give it with- 
out actually baring any portions of 
the `hot' chassis to possible contact 
with the owner's hands." 

"Well," Barney thoughtfully con- 
ceded, "when everything is taken into 
account, perhaps the a.c. -d.c. set does 
a pretty good job after all. Such sets 
are comparatively cheap to purchase, 
and most of them see lots of action 
without receiving too gentle usage. I 
suppose, though, that they are on 
their way out now that television is 
here." 

"Never think it!" Mac said as he 
picked up a service sheet he had been 
reading. "Here is some dope on a new 
TV receiver using an improved volt- 
age- doubling, transformerless type of 
power supply with the receiver tube 
filaments connected in series strings. 
The voltage -doubling circuit yields all 
of the "B" voltage needed, and a new 
type of resistor, called the "Globar," 
is used in series with each string of 
filaments to remove the curse of the 
high initial surge of current. 

"A globar resistor has a negative 
resistance characteristic that is just 
the opposite of that of a tube fila- 
ment. Its resistance is highest when 
it is cold. As it warms up, its resist- 
ance will decrease to less than one - 
fifth of its cold value.- That means 
that the current through the filaments 
of a string of tubes in series with such 
a resistor will remain practically con- 
stant during the complete warm -up 
cycle. Such a system is actually easier 
on the filaments than heating them 
with a transformer." 

After a little pause, Mac summed 
up what he had been thinking: 

"I think the root of the whole mat- 
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ter is that the a.c. -d.c. circuit was first 
employed in an attempt to make a 
cheap receiver, and gradually the 
term 'a.c. -d.c.' came to be used as a 
synonym for cheap construction and 
pinch -penny engineering. This really 
does an injustice to the transformer - 
less type of circiut, because with mod- 
ern tubes, selenium rectifiers, Globar 
resistors, etc., you can do just about 
anything with this type of circuit that 
you can do with one employing a 
transformer, and you can usually do 
it on a smaller chassis, with less 
weight, and at a lower cost. Communi- 
cation receiver engineers have proved 
that. Furthermore -" 

"Say no more!" Barney interrupted 
with an upraised hand. "Let the de- 
fense rest. Its case is won. From now 
on, I would no more think of saying 
anything against an a.c. -d.c. set than 
I would of criticizing Margie's appear- 
ance in a sun suit; and that is just as 
near perfection as you will find any- 
where!" 

Antenna Switching 
(Continued from page 43) 

channel. The inside view of the con- 
trol box shows the two r.f. chokes 
which isolate the secondary of the 
power transformer from the incoming 
signal. The blocking condensers which 
prevent the flow of 60 -cycle a.c. into 
the receiver input terminals are also 
visible in the photograph. 

Where single -channel antennas are 
used, properly cut quarter -wave stubs 
can be connected to the transmission 
line terminals. These stubs cut down 
off- channel response to a remarkable 
degree, thus reducing all types of off - 
channel interference. 

Other photographs show the anten- 
na switch with the cover removed and 
a bottom view of the switch showing 
the terminal arrangement. The two 
terminals fitted with lugs connect to 
the transmission line, and the two 
wires from each antenna connect to 
one terminal in the inside ring of con- 
tacts, and one terminal in the outside 
ring of contacts that lie along the 
same radius. 

The design of the antenna switch 
presented many problems. One, of 
course, is mechanical reliability, and 
the second is hresistance to corrosion. 
In order to avoid trouble from conden- 
sation inside the switch box, it is nec- 
essary to provide "breather holes" in 
the bakelite contact plate. If this is 
not done, the switch box can collect a 
surprising amount of water in humid 
weather. 

The admission of air with various 
amounts of water and vapor content 
makes corrosion -proof construction 
mandatory. For this reason the relay 
coil must be impregnated, and all me- 
tallic surfaces must be plated. In or- 
der to maintain maximum electrical 
efficiency, the switch contacts, switch 
arms, and collector rings are silver 
plated 
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Smart Servicemen Say: 

CASH IN 
on . SENCO'S 

LOW -LOW PRICES 

NOW! 

To Make Big Profits in' 
the Busy Service Season 

TUBULAR 

ELECTROLYTICS 

Famous Brands! 
Fresh Stock! 

10 MM. p 150 V. 
30 Mfd. fa) 25V...5 34 

20x20 Mfd. Q 150V 39 
40540 Mfd. a 150V 40 
50x50 Mfd. 150V 41 
e0x30 Mfd. a 150V 40 
80x40 Mfd. @ 150V 42 
5083()x20 Mfd. Q 

150V 46 
8x8 Mrd. P- 450V.. 40 
1658 Mfd. la 4507. 42 
16x16 Mfd. a 4507 42 
20520 Mfd. a 4507 47 
10 Mfd. @ 150V... 29 
20 Mrd. 4i 150V.. 32 
40 Mfd. * 150V . 34 34 

4 Mfd. 450V-. .. 35 
10 Mfd. a 450V... 39 
16 Mfd. Q 450V... 40 
40 Mfd. a 450V... 47 
32516 Mfd. a 4507 49 
10 x 10 x 10 Mfd. P 
450V. 100 Mrd ca 
50V 49 

VOLUME CONTROLS 
WITH SWITCH AND 3" 

SHAFT 
10.000 Ohm. 
25.000 ohms 44c 50.000 ohms 

100.000 ohms 
250.000 ohms each -Tapped 

500.000 ohms -Tapped 
1 meg. ohms -Tapped 
2 meg. ohms-Tapped 

ANY ASST. OF 10 $4.20 

POWER 

TRANSFORMERS 

Premium Qualify! 

STOCK UI' 

NOW 

AT THESE 

VERY LOW 

PRICES! 

I.F. TRANSFORMERS 

AT ROCK BOTTOM PRICES 

Sled 
oirumn3 e r 

S-n 
pu. & 

E 
pF u tT.r.z.n.+- 

32c 

Medium Size 456 KC 1F 
Transformer with AVC 39c Tap .7..77 

Midget Sloe 456 KC IF Trans- 
former-Input & 
Output . Y.. 

4r177 B 

TUBES 
Brand new! Guaranteed! 
Immediate delivery! 
Individually cartoned! 

SPECIAL DISCOUNT: Deduct Sc. 
from each tubs when ordering 2S or 

More assorted-tubes. 

6T8 
6VOGT 
6X5GT 
I2AH7GT 
12AU8 
12 ./5 
12.170T 
12K7GT 
12Q7GT 
12SA7GT 
12SF5 
12SH7 
12SK7GT 
12S1.7GT 
12SN7GT 
12SQ7GT 

24A8 
25Z6GT 
27 
32 
35 /51 
351.6GT 
351'4 
3525 
3u /.6C 
41 
47 

57 

788 
80 
85 
G84 

GSN7GT 

8757GT 
6Y60 
7A4 /XXL 
7A5 
7136 
7E5/1201 
7K7 
12AT8 
128A8 
1213F.6 
1 2S.17GT 
127.3 
25A6G 
251.6GT 
:322L7GT 

35Z4GT 
43 
45Z5 
46 
:701.60T 50760 
53 56 

Z3 

6L50 
6SV7 
6T7G 
7A7 
7C5 
7F7 
7Q7 
120136 
12C8 
1486 
25AC5 
5006 
2050 
2051 

19c Ea. 
57AS 
1644 
799 
X99 

29c Ea. 
2A7 
2X2 
6C4 
nCgG 
68117GT 
6SR7GT 
6U7G 

12A6 
12ASGT 
I2F.SGT 
12H6 
26 
36 

59e Ea. 
OZ4 
11.A4 
1LC6 
11.05 
11.03 
I I.H4 
I I.N5 
INfiG 
1T4 
4A6 
BA050 
6008 
Nime 
8888 
83 

6W6 
673 
12A 
14ÁT7 
14Q7 
22 
701.7 
701.7GT 483 

39e Ea. 
1A3 
11.14 
U5 

2A6 
504G 
5W4 5W4 
5X40 
5Y3G 
5Y3GT 
5Y40 
8A116G 
6ÁT6 
6A06 
6BA6 
60E6 
6C5GT 
603 
8F60 
6H6GT 

6K6GT 
6K7G 
6K7GT 84 
6SA7GT 
6SD7GT 
6SF5GT 
6537 
65K7GT 
BSQ7GT 

SOC . 
IA5GT 
IA7GT 
1C80 
1C7G 
11370 
1D80 
íE70 4 
1F5G 
104G 
1GGGT 
1HOG 
1115GT 
11160 
1.160 
INSGT 
104 
3Q4 
3 4 
503 
504 
8A6 
6AQ5 
6060 
688 
606 
6F8G 

4íc Ea. 

185/255 
114 
IRS 
1S4 
1S5 
1T5GT 
2A5 
206 
3QSGT 
6A1.5 
80./6 
60 
6F57 G7 
6060 
8P5GT 
6R7GT 
6S7GT 
6SL7GT 

69c Ea. 
6AC7/1852 
6ÁK5 
117ZBGT 

89e Ea. 
1BS0T/ 

8018 
51140 
13L6G 

Hard to get tubes: Our tube stock Is constantly 
being expanded. If yours is not listed, write us! 

TREMENDOUS 
SAVINGS ON 

SPEAKERS! 

Compare SENCO 
Quality! 

waded savings for 
quantity buyers. 

ALL ALNICO V 
lots r5 

En. Ea. 
3" P.M. -.68 oz.5.99 5.95 
3" P.M.- 

1.47 0 ..1.15 1.05 
4" P.M. .... .99 .95 
4" P.M.- 

1.47 os. ... 1.15 1.05 

5" P.M. - 1 1 1 os.. .99 .95 
5" P.M.- 

1.47 oz. ...1.15 1.09 
6"x9" P.M. ...2.39 2.2S 
8" P.M.- 

2.15 os. ... 2.75 2.59 
an P.M.- 

4.64 os. ... 2.95 2.74 
8" P.M. -6.8 os.3.69 3.39 
10" P.M.- 

6.8 oz. .... 3.75 3.43 

MAGNAVOX 
SPEAKERS 

BUY 4 AND SAVE MORE 
Lots 
°r4 Ea. Ea. 

8" 6eld 6 
ohms 

6V6 P.P. 
output. cord 
and plug ...53.89 53.29 

12" P.M. -21 
magnet. 678 P.P. 

output. cord 
lu 5.95 oh d 

1 1p.0g00 
... 

oh ms field, 
6713 P.P 
and coca 

12" 680 ohms 
5.95 5.50 

field. 676 
P.P. output cord and 
plug . 5.95 5.50 

RCA SPEAKERS 
2_53" P.M. 

Alnico 5 79 
12" P.M. Alnico V V. 3.95 
12" P.M. -6.8 os. 

Alnico V . 4.75 

5.50 

OUTPUT 

TRANSFORMERS 

3Q5 39e 
50L6 Push Pull 39e 
6V6 Push Pull. 490 

FULLY SHIELDED. 110 V.. 60 Cycle. 

60 mil -6.3V @ 21/2 amps 5V 120 mil -8.3V @ 3 amps 6V 
@ 3 amps 600V CT. (Up- @ 2 amps 700V CT. $2.95 

right) .. ...$1.89 150 mil -6.3V @ 4 amps 5V 
FLUSH MOUNT @ 3 amps 760V CT. .. 3.19 

100 mil -6.3V @ 3 amps 5V 200 mil -6.3V @ 3.3 amps 0V 
a 2 amps 750V CT. $2.79 @ 3 amps 815V CT. 4.2S 

SAVE 20c ON EACH POWER TRANSFORMER BY ORDERING ANY 5!!! 

MINIMUM ORDER $2.50: When ordering, send 26 % deposit for all C.O.D. shipments. Include sufficient 
postage -excess will be refunded. Orders without postage will be shipped express collect. All prices F.O.B. 
New York City. 

Radio Men Who Know SENCO S A V E A T 
Write for FREE 

"SPECIALS OF THE 
MONTH BULLETIN" 

SENCO RADIO, INC., Dept. M, 71 West Broadway, New York 7, N. Y. Tel. Walkman 2-6498 

TBY8 
TRANSCEIVER 

VHF Transmitter- 
Receiver 20.00 MC 

In 4 Bands 
Voice sr MCW 

XTAL Callibrated 
on 130 Channels. 
Uses 2.30 Tubes. 

I1E7. 6 1.959. 

Comes with Carrying Trunk. Vibropack. 
Headset and His. Ant. Spare Tubes. 
Instruction Bask Canvas Carrying Case. 
Like New. Oriq. 1150.00 139. 

ARC -5 /HF SET 
1176 RCVS. Suprh.r otarraiknp en .loi 
channels. 100,122 Mc. romp. cc 

4717/2. 1. 11Á6 112M17 c 6 
nI 

;1',`: S{SAUn $14,95 
MD7 MODULATOR: Cronins all 
cocoa. 6 coma .s la m4 a1 T 13 . erne °srhia uppbs . 

Usedslag.+ ta sled. ° 

O..emally 510.00 $9.75 
rll MISTER. MOW 5 phone on 4 channel.. 

14. 

mn.ng Ianh 
d,;.a. tin:. :,lA. 
ónvman, s>a.o. 

All ,1aP. Reck.. Co,,,., Sexes. ..is. kw ARC.> 

07474 Cai men. a.a.Iable al .la+ protes. 

100.11> MG. a 

ARB- 
RECEIVER 

6 Tube. 4 Band 
Super Het. Fre- 
quency Range. 
196 Et to 9 Me. 

- Covering Range Broadcast. Baal and 
Amateur Frequen 

C1 

es. The Unit also 
has facilities for Loop Input. with 
Tubes. Dynamotor. 

Used. Excellent. 
Originally $150.00 19.95 

APS -13 WARNING RADAR 
17 Tubes as follows: 9.6ABS. 5.616. 2.2021. 
and VR -105. 410 to 420 Mc. and 30 Mc. 
IF. Brand New 
With Instruction Book. 
Originally over 1100.00 ,S14.5o 

tCOMMAND RECEIVERS9S 
sic tivei 

4,.1 MC U..d. On.- 515. Ne. .50 
4,.1 MC Now. CrM. SoO. New .50 
4s MC Used. O.M. $30. Ne. 3.95 
li MC Ne.. One S3S. New 5.S0 

310.I300 MC Used. One 5.S. so. 22.50 

RADIO. & ELECTRONICS 
SUPPLY DEPT. 14-1. 2033.7 W. VENICE BLVD. 

LOS ANGELES 6. CALIFORNIA 

COMMAND XMITTERS 
aw. Sí0. n,.$ 6.95 

Tas AROS TS. I Ne.. Ong. Ssa. Now 10.50 
14 MC U.N. On.. SM. Ne. 12.95 
S.1 e Mc Cod. Ode. S30. No. 3.95 
T.11 ARCS 5.3.7 New O. 340. - New 5.50 
4.5.1 MC need. One. 510. New 2.95 
TAO ARCS Ne.. Orff. 540 New 5.50 
Its MC Used. 071. MO New 750 

Send 30% with order or lull price. Save C. 0. D. 
charge. Shipments made via Railway Express unless 
other instructions given. Prices ubieet to change 
without notice. Merchandise subject le prior sale. 
Quantity Prices on Request. WRITE FOR CATALOG. 
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-NEWS FLASH! 
PLATT HAS 'EM ALL AT LESS!! 

TUBE RIOT! 
5BP4 
872A 1.47 12SJ7 $0.66 
10Y .39 SENO ,39 
5FP7 1.37 12S1í7 ,39 
4AP10 4.95 VR150 .75 
955 .75 9004 .49 

* * * * * * * * * * * * * * * * * * * * * * ** 
OIL FILLED CONDENSERS 
Terrific buys! Stock up now before they're all gone. 
GENERAL ELECTRIC .25 Mu -f 6000 V. DC.$1.95 
GENERAL ELECTRIC 30 Mu -f, 90 volts, 3 

phase, 60 cycles 1.19 
CORNELL DUBILIER 2 MFD 600 V. DC .29 

* * * * * * * * * * * * * * * * * * * * * * ** 
TRANSMITTER-RECEIVER 

Standard Brands 
$2.45 All New Tubes 

Navy Model ABA -I 
(CG- 43AAG) 

Army Model SCR - 
515A known as 
the BC -645 

ORDER 
TODAY! 

450 MC -15 Tubes 
BRAND NEW -ORIGINAL CARTON. Can be 
easily converted for phone or CW 2 -way communi- 
cation. Covering for the following bands: 420 -450 
MC ham band, 450 -460 MC for fixed or mobile, 
460 -470 MC for citizens, 470 -500 MC television ex- 
perimental. Size 10% x 13% x 4%. Contains 15 
tubes: 4 -7F7, 4 -7H7, 2 -7E6, 2 -6F6, 2 -955. 1- 
WE-316A door knob. 
Complete as shown above only $17.95 

* * * * * * * * * * * * * * * * * * * * * * ** 
BC- 645 -Brand New -Original Packing....$12.95 

* * * * * * * * * * * * * * * * * * * * * * ** 
SENSATIONAL SAVING! 
BC -348 RECEIVER -Brand New -Original 

Packing now $165.00 
BC- 348 -Excellent Condition- Used only 125.00 

* * * * * * * * * * * * * * * * * * * * * * ** 
BARGAINS GALORE! 
BC -1306 Small Compact Transmitter, 5800- 

6500 KC, used on 694C special $19.95 
PE -94C Dynamotor for . SCR -522 -Brand 

New now 5.95 
BC-602 Control Box for 522 -Brand New 

special .98 
Plugs -Set for 522 -Brand New only 4.95 
PL55 Plug only .25 
PLO8 Plug only .12 

* * * * * * * * * * * * * * * *** * * * * ** 
HEADSETS -Reduced Prices! 
HS -23 Headset -Brand New with ear pads..$2.95 
IIS -33 Headset -Brand New with ear pads, 

cord and PL54 plug 2.95 
Extension Cord CD -307A with PL55 and 

2K26 .59 

* * * * * * * *** * * * * * * * * * * * * ** 
EVERYTHING GOES! 
FL -5 Lazy R Radio Filter Unit, High Im- 

pedance, Brand New $0.75 
SPST Switch, 5 amp, Bat Handle, Luminous 

Tip 
Allen- Bradley Relay -24 Volts, DC 
Reel Control Box, #BC -461 -A 
Bendix Radio Control Box, *BC-434 -A 

15 
.79 
89 

2.95 
Microphone Adaptor, M -299 1.29 
T -24 -G Microphone with PL -106, JIí 38, 

Brand New, Original Packing 1.95 

í- * * * * * * * * * * * * * * * * * * * * * ** 
DY -12 DYNAMOTOR for ART -13 with filter. 
Plate supply: output 400V DC, 0.750 amp.; 
750V DC, 0.350 amp.; input 27V DC, 32 amp. 
6200 rani only $19.95 

* * * * * * * * * * * * * * * * * * * * * * ** 
REAL VALUES! 
Mazda 623, 24 -28 Volts, Pilot Light, Box 

of 10 Special 69c 
BD -72 12 Position Switch Board, Brand 

New $22.95 
BD -72 12 Position Switch Board, Used, Like 

New 14.95 

* * * * * * * * * * * * * * * * * * * * * ** 
MINIMUM ORDER $2.00 

Immediate Delivery-Send 20% deposit on C.O.D. 
orders. All shipments F.O.B., N.Y.C. (N.Y.C. 
residents add sales tax to your remittance.) 

PLATT ELECTRONICS CORP. 
Dept. A, 489 BROOME STREET 

NEW YORK 13, NEW YORK 
PHONES -RE 2 -8177 and WO 4 -2915 

The photograph shows the blocking 
condensers which prevent a short on 
the line from a 60 -cycle standpoint as 
well as the r.f. chokes which keep the 
signal out of the stepper relay wind- 
ing. The blocking condensers are con- 
nected to the two concentric slip rings. 
Contact between these two rings and 
the two sets of concentric contacts is 
made by the two silver plated berylli- 
um copper switch arms. These arms 
are mounted on a bakelite strip which 
is rotated step by step as the relay 
actuates the ratchet. 

It is not absolutely necessary to use 
individual antennas on each channel, 
although this is the ideal situation 
from a technical standpoint. For ex- 
ample: Channels 2 and 4, or 4 and 5, 
can be received well on a broadband 
type antenna in many locations. This, 
of course, cuts down the number of 
antennas on the roof which reduces 
costs and improves the appearance of 
the installation. However, there are 
many locations that will require three 
or four antennas for the proper recep- 
tion of seven v.h.f. channels. Looking 
ahead to u.h.f. television, it is obvious 
that several specialized antennas will 
be required for the reception of these 
new stations. The Select -O- Vision 
switching system anticipates this need 
with its ability to switch in a total of 
twelve different antennas. 

Another application of this system 
is in the radio amateur field. The 
Select -O- Vision switch will handle an 
output power of 250 watts without dif- 
ficulty. The radio amateur can put 
up a large number of transmitting or 
receiving antennas on the 28, 50, 144, 
and 235 mc. bands and obtain the same 
freedom from a bundle of transmis- 
sion lines that the system provides for 
television reception. 

NEAT AND PERMANENT 
LABELING 

By 
LEON G. WILDE 

RADIO equipment panels may be let- 
tered neatly and permanently by 

means of india ink and a commerical 
lettering guide. 

First sand the panel smooth with fine 
sandpaper and spray it with a lacquer 
of the desired color. An insecticide gun 
will do nicely, provided the lacquer is 
thinned slightly. When the lacquer is 
dry, apply the letters in india ink, using 
the lettering guide. After the ink, in 
turn, has dried thoroughly, the let- 
tering is protected by a coat of clear 
lacquer. 

It has been found that lettering done 
with a 324 -1C template, a 3237 -1 scriber, 
and 3233 pen is very satisfactory, the 
Keuffel & Esser Leroy guide being the 
one chosen in this instance. (See Fig. 1) 

Fig. 1. 

NEAT LETTERING ON RADIO 
PANELS -USE INDIA INK 
PROTECT WITH CLEAR - 

LACQUER. 

s70OAfMFA/ 
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. 

?afire An FREE '74/de 
D. W. ONAN & SONS INC. 
4802 Royalston Avenue 

Minneapolis 5, Minnesota 

CREI Prepares Young Men 
for Professional Careers 

with Industry- Recognized training 
in a minimum of time 

RADIO- ELECTRONICS 

TELEVISION ENGINEERING 
GRADUATES of the Capitol Radio 

Engineering Institute .residence school 
are preferred by industry because of their 
training and ability. This recognition is the 
reason that CREI men quickly find good 
jobs in radio -electronics- television engineer- 
ing and technical fields. 

With 22 years of practical teaching 
experience in these highly technical fields, 
CREI offers an outstanding faculty, modern 
and complete laboratories, shops and 
equipment. 

New students are accepted twice monthly 
and each may advance as rapidly as he is 
capable. The basic course with one special- 
ized course requires an average of 20 months 
to complete, depending on the ability of 
the individual student. 

CREI is recognized as one of the country's 
leading technical institutes. Its work is of 
college level. It prepares the young man for 
a good job in industry in a minimum of time. 

Approved for 
Veterans' 
Training 

C 
APITOL RADIO ENGINEERING INSTITUTE 

An Accredited Technical Institute Founded in 1927 N--- MI IMN M - - - -III= 
MAIL COUPON FOR FREE CATALOG 

ICapitol Radio Engineering Institute, Dept. 139 -A, 
16th and Park Rd., N. W., Washington 10, D. C. I 

I Please send me your residence school catalog and 
details. (If interested in Home Study check below.) 

IName Age 

I Street 
Il 

I City Zone State 
I am entitled to train- Send information on 

L- ing under G.I. Bill. . I ...... Home Study Courses. e = ow 
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The TV Antenna 
(Continued from page 70) 

be a contour in which the signal 
strength is 200 microvolts -per- meter, 
or higher. This contour depends upon 
a number of factors which include the 
power of the transmitter, the height of 
the transmittin,g antenna, the topog- 
raphy of the land, the effect of shield- 
ing by building and other structures, 
and the heigh of the receiving an- 
tenna. 

Television reception at points be- 
yond the radio horizon (see Fig. 3) is 
not reliable, and for this reason many 
of the television manufacturers have 
restricted the sale of television re- 
ceivers to area in which reliable per- 
formance can be anticipated. How- 
ever, the competitive nature of the 
radio business, as well as the intense 
public interest in television, is result- 
ing in the sale f receivers in localities 
beyond the d fined service area of 
transmitters. he Federal Communi- 
cations Commision has granted high- 
er power licenses to "rural stations" 
for service areas larger than metro- 
politan coverage. Long distance re- 
ception is being attempted with these 
stations. 

The radio s rvice technician should 
realize that o eration in these fringe 
areas cannot be guaranteed and is 
subject to the agaries of transmission 
due to weath r conditions and other 
effects, not ompletely understood. 
Extensive ex erimentation is being 
conducted in f irige areas and thé fol- 
lowing suggestions are offered for the 
experimentally minded technician who 
wishes to obtain the best possible re- 
ception in suc a fringe area : 

1. Highly fficient antenna struc- 
tures, such a four and five element 
arrays (see F g. 20), will assist in in- 
creasing the -ignal pick -up. Such ar- 
rays are use primarily for a single 
channel rece. ion as they are essen- 

tially narrow -i. and devices. 
2. As show in the nomograph of 

Fig. 3, Part 1 the radio horizon is in- 
creased by a. ditional height at the 
receiving loc,, tion. Towers for this 
purpose are ommercially available. 
Representativ types are shown in 
Fig. 21. 

3. Television boosters can provide 
additional r.f gain. There are many 
commercial t pes available. 

Care shoul 
a sufficiently 
of the chann 
selectivity of 
the multi -el- 
the quality 
The bandwid 
such an exte 
nel suffers f 
picture quali 

be exercised to insure 
ide band for reception 

1. The addition of the 
a "booster" to that of 
ent array may harm 

f the received picture. 
h may be restricted to 
t that the sound chan- 
om attenuation or that 
y is impaired. 

(EDITOR'S OTE: Material contained 
in this artic e has been taken from 
Chapter 12 of the Howard W. Sams & 
Co., Inc., book, "PHOTOFACT Tele- 
vision Course. ") 

September, 1949 

filt 
LIST PRICE $47.50 

One look at the Turner Model 87 and you sense immediately here's a micro- 
phone masterpiece. Every detail of its attractive gunmetal case and polished 
chrome screen reflects the precision and care behind its manufacture. The 
Turner Model 87 is a single ribbon velocity type microphone with the 
Figure 8 Polar Pickup pattern so desirable in highest quality .recording, 
public address and studio broadcast work. Write for bulletin giving com- 
plete details. 

TURNER 
The shorter way of saying "Sound Microphone Performance" 

THE TURNER COMPANY 
900 17th Street N. E., Cedar Rapids, Iowa 
IN CANADA: 

Canadian Marconi Co., Ltd., Montreal, P. Q., and Branches 

EXPORT: 
Ad. Auriema, Inc., 89 Broad Street, New York 4, N. Y. 

Licenesd under U. S. patents of the American Telephone and Telegraph Company, and Western 
Electric Company, Incorporated. Crystals licensed under patents of the Brush Development Company. 

RECEIVERS FOR 2 METERS AND 420 BAND MFG. W.E. 
115 VAC 60 cycle 15 tube 2 RF & 4 IF stages o 

n 
chassis 25 "x11 "x8" in a metal case with the following tubes 

and main parts PWR. trans. Thor. 70R62 chokes4 Thor. 13C30 filter cond. 4 Aerovox 8-8 oil filled, RF & IF coils 
and tubes shielded, 2 plate tuning cond. has following tubes 1 -955 B ose. 1 -954 B ose. amp. 1 -954 mixer 2 -954 
1st RF 1 -954 2nd RF 4 -6SK7 one for each stage of IF 1 -6SJ7 2nd Det. 1 -6SJ7 V. Amp. l -6N7 SW Osc. 1 -6N7 
SW amp. l -5W4 rect. this is super Het circuit each unit cost the Govt. $292.95 orig. tunes 202 to 208 megs we 
have converted one to 2 meters & plenty hot, orig. print with ea. unit we furnish you with a print of our changes for 
2 meters, all minor changes. 

WE GUARANTEE TO SATISFY YOU WITH THIS RECEIVER 
will refund your money, we have a good quantity, but at our price they won't last long, we will hold one on or 

our order, send check or ney order for the receiver but do not send the shipping charges we will ship FOB com 
plete W /all tubes either new or perfect. 

MADE BY WESTERN ELECTRIC $292.95 UNIT $12.95 

SPEECH AMPLIFIER RADIO MOD. BC423 AUDIO UNIT 
115 VAC 60 cycle Mod. remove the RF section and you have a 2 stage speech amplifier with the following main parts 
& tubes PWR. trans. Thor. 701261 Thor. choke 43C92 Amertran audio universal output trans. Silcor #J871 Prl 
20,000 16,000 5000 4000 Sec. 500 15 7.5 3.25 1.25 ohms 30 DB fiat 17,000 n'. 955 RF o c. 6J7 Audio Os, 6J7 
Audio Amp. 6F6 2nd Audio Amp. 5W4 Rect. National Vernier Dial in a shielded metal case 15 "x9 "x8" print W/ ea. 
unit being Sold for less than the cost of the Audio trans. Govt. cost $115. MFG. W.E. $8.95 

A FEW $$$ SAVING SPECIALS 
Xtals 500 KC lab. stdrds. 2 pin mount....$ 1.50 

MeCONNELL'S 0 4 
Germantown 

Phila., Pe Penna. 

Eimac 100 TH tube $7.95 ea. pair $15.50 
Meters RF Weston or Simp. 2" R new O -1 A 1.95 
Choke Thor. 13030 8 H. 150 Mil a buy 1.25 
490 VCT trans. 50 Mil 5.2A 6.3 -2A new 1.50 
Precision 844 multitester new orig. box 

check July '48 Issue for info. on this uniti 22.75 
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PARTS 
CARNIVAL 

TELEVISION 

F. M. 

ANTENNAS 
All metal -rust proof 

construction. Packed corn- 
11/11411 b+ plete -very little assem- 

bly required -detailed in- 
structions for quick instal- 
lation. Universal mount- 
ing base, adjustable to 
any angle. 

WARD Straight Di -pole Antenna, type 
TVA-88, less lead each 52.49 

Lots of 3 6.75 
WARD Folded Di -pole Antenna, type 

TVA -94, less lead each 2.95 
Lots of 3. 8.00 

WARD TVH -9 All Channel TV Antenna each 6.25 
Lots of 3. 18.00 

155.94 

AUTO RADIO REPLACEMENT VIBRATORS 
Replaces 

Type Mallory Radlait Each 
V1 294 5300 51.19 
V43 854 5331 .69 

505P 5320P .69 
V71 249 5406 .89 
V51 273C 5425 .89 
V54 716 5426 .89 
V6 296 5306 .69 

LIMITED QUANTITIES -ACT NOW 

P. M. Speakers P. M. 
ALL BRAND NEW -NO SECONDS 

3' P.M. 1 oz. Alnico V. Mag 50.89 
4' P.M. 1 oz. Alnico V. Mag .99 
5' P.M. 1 oz. Alnico V. Mag 1.10 
51/2' P.M. 11/z oz. Alnico V. Mag 1.49 
6' P.M. Ph oz. Alnico V. Mag. 1.69 
8' P.M. 2.15 oz. Alnico V. Mag 2.45 
8 P.M. 21 oz. Alnico 3 Mag 3.65 
6'x9' P.M. 2.15 oz. Alnico V. Mag. 2.45 

10' P.M. 4.7 oz. Alnico V. Mag....... 3.65 
12' P.M. 21 oz. Alnico 3 Mag. 4.95 

SEEBURG Model L Record Changer 
Finest 2 -post record changer on market. Will play 12' 

land 10' or 10' and 12' records. Base size 14' square. 
Automatic shut -off after last record. Best Astatic 
Cartridge and Permanent Needle. " 95 A big bargain for only 9 

SEEBURG DS1O1 Record Changer on Base 
Handles 10- or 12 -inch records. Smooth, quiet action. 
Lightweight pickup arm with astatic Q -type cart- 
ridge and permanent needle -the right combination 
for high -fidelity reproduction. Handsome formed 
walnut -finish wood base 121/2'x141/4'. Complete with 
shielded cable and plug for connection to radio or 
amplifier, and line cord and plug for 110 -\. 60- cycle 
operation. Regular 544.25. $17.95 Now only 

STANDARD BRANDS 
CONDENSERS 

Bi -Pass 600V Tubular Pigtail Types 
.001 6e each .02 6e each 
.005. 6c each .05 7e each 
.006 6e each .1. 8c each 

(Deduct 10% in lots of 100 -may be assorted) 

ORDER FROM THIS AD! 
Select what you need from the big values listed here 
-and send your order now! Quantities are limited. 
Send 25% deposit with order. We ship C.O.D. for 
balance, all advertised items F.O.B. Chicago. When 
remitting in full, Include sufficient postage -over- 
ages refunded. GET YOUR NAME ON OUR MAIL- 
ING LIST. We carry complete stock PA equipment 
-BOGAN, MASCO Amplifiers- Shure. Turner 
Mikes -University Speakers, etc. 
%%'rite for complete list TODAY! 

NATION WIDE RADIO 
(The Serviceman's Supply House) 

572 W. Randolph Street 
CHICAGO 6, ILLINOIS 
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A FOLLOW -UP 
ee ITH reference to the reprint 

of my original letter in the 
April issue of RADIO & TELEVISION 
NEWS, I feel you will be interested in 
the requests I have received for my 
"scaled down version" of Taylor's 
Super -Modulation. I wrote to him, 
and have modified my original ver- 
sion according to his suggestions, pass- 
ing the ideas along to those who have 
written me. The requests have come 
from Wyoming, Texas, Indiana, Mich- 
igan, and Canada. 

"In his letter to me, Mr. Taylor 
mentioned the preparation of an 
article on a low- powered Super -Modu- 
lated Transmitter. It can't be pub- 
lished too soon judging from the 
interest which his original article de- 
veloped. I assume RADIO & TELEVISION 
NEWS will run it. 

"The following amateur stations 
are using or building Taylor Super - 
Modulation rigs to my knowledge: 
W1QIU, W1DRL, W3BOL, W4MIP, 
W6CBU. This does not include the 
fellows who have written to me. 

"I have been running 70 watts to 
my 807's in T.S.M., and contacts with 
W5, W7, W4, Wo, while not phenom- 
enal, show definite promise, especially 
as they have been made during week- 
end daylight hours. And ten meters 
can sure be busy when it wants to. 
Quality reports have been excellent. 

"I'm definitely sold on Mr. Taylor's 
system. The ability to operate your 
modulated final stage at c.w. rating, 
and the ridiculous amount of audio 
power required, is very satisfying 
as well as economical. It means that 
a smaller tube may be used to provide 
a modulated carrier level usually as- 
sociated with a larger power tube. 
And this with 100% amplitude modu- 
lation. 

"Thank you again for your help 
and encouragement." 

John K. McCord, W1BIJ 
48 Franklin St. 
Medford, Mass. 

You won't mind our publishing 
your letter again, will you, John F 

Maybe other readers would be inter- 
ested in seeing how things turned out. 

* * * 

SIGNAL TRACING SPEEDED UP 
CeFVERY time I read an article on t 4 signal tracing, I am burned up, 
for, invariably, the writer hasn't the 
slightest idea how to use the equip- 
ment. 

"Your article in the April issue is 
a good example. Having written that 
one should go tediously and painstak- 
ingly from the loudspeaker to the an- 
tenna, step by step, they write an- 
other reversing the direction; but 
with no more sense. 

"My business card says 'Service 
While You Wait.' It means precisely 
that; repairs done in the presence of 
the customer, and done fast. How do 
I work ? By a combination of test 
equipment, finger tests, observation 
and judicious tapping. Some jobs re- 
quire no signal tracing. Others are 
made a matter of minutes with the 
aid of a tracer. 

"Good sense will tell anyone that 
the way to locate an unknown point of 
defect is not to go plodding from front 
to back (or back to front) but to use 
simple arithmetic. Divide your radio 
in half, then again by half, and so on 
to the exact trouble. 

"The half -way point is the second 
detector. Test for the presence of r.f. 
voltage (at i.f. frequency) ; how much 
signal is present. Test for the audio. 
The most convenient point for all this 
is the top of the volume control -and 
at the same point, a finger test will 
tell you whether, and approximately 
how well, the audio amplifier and 
loudspeaker are working. 

"Very often a serviceman has to 
repair more than one defect in the 
same set. By signal tracing (backed 
up by his volt- ohmmeter and his eyes 
and ears), he can locate and repair 
several troubles at the same time. 
The tube tester, for the most part, is 
not used. Alignment becomes a snap 
with the tracer. I practically never 
turn on my signal generator; local 
stations provide far better signal, and 
weak stations serve for peaking trim- 
mers. 

"FM can also be serviced by an 
adaptation of the above methods. In 
television, signal tracing becomes 
automatic by the simple procedures 
everyone uses, observing the kine- 
scope to determine the general nature 
of the defect, or defects. 

"If you feel I have criticized too 
severely, let me say that my annoy- 
ance on this subject started during 
the war. If we had used the method 
prescribed by the Army manual, the 
Nazis would have won, while we serv- 
icemen in uniform strove to keep our 
equipment in operation." 

John D. Burke 
Jack's Radio Service, 
168 -08 90th Ave. 
Jamaica, N. Y. 

These are the types of letters we 
like. No, we don't mind your sugges- 
tions, nor do the authors, as long as 
they are helpful. 

* s * 

THE CASE FOR HIGHER SPEED 
eeTHE views of C. D. Flynn ap- 

pearing on Page 124 of the June 
issue of RADIO & TELEVISION NEWS, 
regarding the reduction of the code 
speed are not unfamiliar. There is no 

Itf,nll/ . TELEVISION NEWS 
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line of human endeavor in which the 
requirements do not become constant- 
ly more severe. Lifting the bars is 
invariably a sign of decadence. Be- 
lieving that ham radio is not decadent, 
I welcome a stiffening of the regula- 
tions and higher grades of licenses. I, 
for one, am always looking for more 
fields to conquer. 

"At one time the code speed was ten 
w.p.m., but when it was raised to thir- 
teen, probably ten times as many hams 
passed the higher speed test. 

"As a believer in the vigor of Am- 
erica, I welcome stiffer requirements 
as it will result in more competent and 
versatile members, and I, personally, 
will qualify myself for the new regu- 
lations." 

Bill Case, W5FNA 
122 West White Ave. 
San Antonio 4, Texas 

ABOUT TVI 
eesTOUR June, 1949, Editorial, 'Pub- is lie Entitled to TVI Control,' 
hit the nail on the head. As both an 
amateur and TV set owner, I am fully 
acquainted with the problem of TV 
interference. Due to the general pub- 
lic's lack of knowledge about the 
workings of television, the ham is 
in many cases unjustly blamed for 
much interference. 

"It would be a wise and beneficial 
move for the ;television industry to 
educate the p blic on this subject. 
But why stop at auto ignition interfer- 
ence? Household articles of every de- 
scription are !responsible for much 
TVI, and they are at times even more 
objectionable due to their closer prox- 
imity to the TV set. 

"A filter placed at the source of the 
interference is ¡usually quite effective. 
If any action is taken, however, it 
should not be directed against one 
source, but rather against all sources 
of interference." 

B. Kasmir, W2VBX 
2013 Bryant Avenue 
Bronx 60, N. Y. 

i 

CQ MANILA 
ee ITH regard to your ham 

contest, American would -be 
amateurs sure are lucky. I wish we 
in the Philippines who are radio -bug 
bitten were given the same oppor- 
tunities. Maybe if our country weren't 
given independence so soon, your ham 
contest would include us here. As it 
is now, in my case, I am left to my own 
devices with no interested ham clubs 
to turn to. 

" 'My own devices' means trying to 
learn the code by myself. Result : I 
can send at thirty w.p.m. but cannot 
receive or decipher what comes dot - 
dashing occasionally in the short -wave 
bands. A very expensive dilemma I 
must say, 'cause I may have to learn 
via the automatic -code -teacher way. 

"Before the war I had some pen pals 
in the States, but now have lost track 
of them. When the GI's were here in 
the Islands, Tacloban and Guivan irr 
particular, I struck up acquaintances 
with them, but never was I lucky 

September, 1919 

oús NNC v,f«FS. 

NAVY TRANSMITTERS - 
RECEIVERS 

TDD -2 Transmitter freq. 200 - 
.550KC crystal controlled-I5 
watts voice-power 1 1 5 It 60 

cv 8115.00 
MO -1 Transceiver freq. 3 -8 MCS 
A2, A3 emftsion 25 watts 8.12 volt supply $45.95 
RDF Receiver fixed tuned 200 - 
550KC 533.95 

40 mfd 
50 mfd 
3X.1 mfd 
2 mfd 
.05 mfd .25mfd 

fd .5 
mfd .1 

mfd 
2 mfd 

CAPACITORS 
BATH TUB 

EA. TEN 
25 VDC $0.30 $0.25 
50 VDC .40 .35 

400 VDC .25 .20 
400 VDC .45 .40 
600 VDC .20 .15 
600 VDC .25 .20 
600 VDC .30 .25 
600 VDC .30 .25 
600 VDC .35 .30 
600 VDC .45 .40 

OIL- FILLED AND GE PYRANOL 
1 mfd 

1 mfd 
2 mfd 
4 mfd 

mfd 5 
mrd 

8 mfd 
1.8 mrd 
10 mfd 
4 mfd 
2 mfd 
.5 mfd 
.25 mfd 

400 VDC .35 .30 
600 VDC .35 .30 
600 VDC .35 .30 
600 

0 VDC .60 .55 
600 VDC .60 .60 
600 VDC 1.00 .90 
600 VDC 1.20 1.10 
600 VDC 1.10 1.00 
700 VDC .65 .60 

206060 
IC 

1:150 
.50 

3000 VDC 1.95 1.65 
' mfd 3000 VDC 2.00 1.70 

.1 mfd 7500 VDC 2.60 2.30 
.1 mfd 12,000 VDC 9.50 9.00 .008 mfd 15.000 VDC 6.95 6.50 
.2 mfd 15.000 VDC 12.95 11.50 
.045 mfd 16.000 VDC 4.15 3.25 

8-8 mfd 800 VDC 
to be filtermi[e... $1.00 $0.90 3x8 mfd 600 VDC 1.45 1.25 8-8-4 mfd 650 VDC 1.45 1.25 

ELECTROLYTIC 
2500 mfd 3 VDC $0.15 $0.10 25 mfd 25 VDC .20 .15 150 mfd 50 VDC .25 .20 500 mrd 200 VDC 1.00 .90 

' DE -ION LINE STARTER 
DPST 115V Obey Westinghouse 

type DN sise O class I5.825 NEW $3.25 

SPECIALS 
80, 86 KC Crystal in llolder..$1,50 
200 KC Crystal in Holder.... 1.35 
CD -501A Cord Connects BC- 654 Transceiver to GN -45.. 1.59 
CD -604 Cord with PL -540 Plug and X- Former f o r HS -30 

Headset 
PL -750 P l u g for Dynamotor Socket on X- Mitter RC -22:,. .39 
JE -26 Jack .18 
50 Watt Tube Socket 872, 211 .19 
Time Delay L i n e-400 cycle Pulse Rate O Ohm Internal 

Resistance 15.000 Peak Volt 
age 4.95 

.39 

SPECIALS 
BC.896A Transmitter frequene, 

3.0 -4.0 MC part of SCR - 
374-N ......N $12.95 

BC -733 -D Receiver with tubes 
and crystals ..NEW 510.95 

BC -357 Beacon Receiver 75 MCS. 
NEW $3.40 

BC -709 Interphone amplifiel.. 
Ideal for aircraft. booster for 
telephone systems . NEW $3.95 

MN-26Y Radio compass receiver 
150 325KC. 325- 695KC. 3.. -7.0 MCS 28VDC Bendix Mfg. 
Co. NEW $34.50 

TUBES 
2C44 ...$ 0.85 9001 .8 0.35 
2X2A .55 9002 . .35 2X2/879. .33 9003 . .35 
3C24/24G .50 9006 . .25 
3C30 ... .35 3BP1 . 1.35 3E29 ... 7.50 5CP1 . 1.95 
15R ... .75 56P4 . 2.90 39/44 . .40 5FP7 . .85 
45 SPEC. .35 RK -72 . .65 
211 .45 RK -73 . .90 450TH .. 18.25 FG -17 2.80 
531 . .. 4.95 11Y-69 . 2.10 750TI. .. 43.50 HY -615 . .35 
803 4.50 VT-127A.. 2.35 804TH .. 10.00 IA5GT .45 805 . .. 3.85 1 .180 1.10 807 . .. 1.00 2A3 .. 

. ' 
1.00 815 .. 1.45 3Q4 .53 

' 
.43 

OO .. 3826 2A .. 1.40 H .... 5 1816 .. .85 6507 .65 1629 .. .25 65117 . .45 2051 .. .45 BYBGT . .80 
8011 .. .95 251.6GT . .55 8012 .. 1.30 2525 .45 

MICROPHONES -HEADSETS 
TS -1I handset used $2.50 
Handset holder 1.00 
HS -33 headset 600 ohm 1.95 Navy headset 600 ohm 1.95 MC.385A adapter high to low Imp. 
T -17 Microphone 1.25 T -30 Throat microphone . .25 T -48 desk mike single carbon button 3.00 

RELAYS 
6VDC DPST Contacts 6A Coll 33 Ohms $0.45 I2VDC DPST Allied Box 32 .85 12VDC DPST 84 Ohms .60 24VDC DPDT Allied 0260 36 .60 24VDC 3PDT 8 Amp... . .95 24VDC Solenoid Operates Mlcrnswitches 1.25 110VAC DPST 1 Amp Contacts Str'th's -D'NN CXA 1970. 2.45 115VAC DPST Str'th's -D'NN 

CXA 2997 2,45 

Cat No. 
Wire Wound 
089 
.03684 
.09381 
094 

.03983 
005810 

N2017 
OHMITE 
.15581 
.105 
OHMITE 
024 

IRC 
OHMITE 
HELIPOT 
CARBON 
.101 
.084 
.13481 
.12061 
.12581 
086 
15182 

ROUND PANEL METERS 
0 -4 RF Amps GE 2' 14.00 
0 -5 RF Amps Weston we 4.50 
0 -15 RF Amps GE 21!/ 3.75 
0 -300 MA DC Simpson 2% 3.75 
0 -300 MA DC Simpson 3t /i 4.25 
5 -0 -5 MA DC Westin 31/g" 

With 50 MA Shunt 4.25 
0 -8 Amps DC McClin 214' 1.95 
0 -50 Amps DC Weston 31/1' 4.75 
0.100 Amps DC Hoyt 3' 5.95 
0 -3 Volts DC Gruen 21 í 1.95 
0 -15 Volts AC GE 3/ 4.95 
0.5 Kilovolts DC 

0 -10 MADC 31/2' 5.75 
10 -0 +6 DB Weston 2yß 430 

PORTABLE METERS 
0 -10 Amps DC Weston 489 7.50 
0.25 Amps AC Weston 433 23.95 
0- 3 -6 -30 Volts DC Weston 280 17.50 
0 -300 Volts AC Weston 433 24.95 
0 -1.5 -3 Amps AC -DC GE Type /P3 64.95 

POWER EQUIPMENT 
PE -15 112DC Put 110VAC 150W 
60 Cy. NEW $10.95. 
Voltage Regulator 95/130 V. 1.25 
Amps 60 Cy. output 11S V 60 
Watts. NEW $9.50. 
Vibsapack VPG 369 12 VDC. 250 V. 

70 . MA3S 
Synchronous ouput. New 

Vibrator ATR 92410 24 VDC Out- 
ut 100 

OHand Generator. 
$2.45 

handles. $9.95. Inverter ATR 12 VDC, 110 VAC 
50 /60 cy. Completely filtered also 

with voltage Regulator. New $16.75 
Dynamotor 12 VDC oa 3.5 Output 
480 V. 0 042A. $2.75. Dynamotor BD -77C 14 VDC Output 
1000 V. 4s 350 MA. $9.00. 
Dynamotor PE 100 6 VDC @ 7.5A 

MA Output 230 V. 
Rotary Converter 230 S'DC' 

534.95 
1.55 

Output 110 5 P 1.835 60 cy 
WITH SPAR F.S. 532.95. 

TIME DELAY SWITCHES 
3 sec. and 90 sec. ea. SPOT 120V 
10A Contacts Motor 115VAC Cramer. 
each . $2.95 
1 minute 115VAC 60 Cy. Enc. in 
water proof Metal Case $2.95 
3 micro switches make contact at 

sec. ec. time delay one 
intervals 110VAC 60 cy motor.$4.25 
Thermo Switch 0° F to 300 °F 115 
VAC W 6A, 230VAC P 5A breaks 
contact with increase in temperature 
adi. 40° F per full turn f di. 
screw 95n 

ROTARY SWITCHES 
2 Pole 2 Circuit. 6 Cont.. W /Knob 33e 
2 Pole 8 Position 2 Section :30 Am 
BEVA Flash Over $1.45 
4 Pole 10 Pos. 4 See. 1' Shaft. 35e 
2 Pole 8 Position 2 Section 2t," Shaft . 30e 

POTENTIOMETERS 
Ohms Watts Taper Bushing Shaft Mf'r 

100 2 Linear t/1' s//as Chic. Tel. 
1,000 2 Linear y" 11/e' Treh 

10,000 2 Linear 1, s/s Chic. Tel. 
200 3 Linear y' sit' Chic. Tel. 

5,000 3 Linear Va' 21'/ Treh 
25,000 3 Linear 1/1" 5/é Wirt 

100 25 Linear 1/ rt. IRC .55 .50 
500 25 Linear 1/+ t /1" Ohmite .55 .50 

15,000 25 Linear Ir' I' Dejur .70 .65 
20,000 25 Linear r/1 1" Dejur .85 .70 

800 50 Linear a/' yo Ohmite 1.10 .95 
10,000 50 Linear i/a PA" Dejur 1.50 1.25 

15 75 Linear yon %1' IRC 1.50 1.25 
750 150 Linear /Knob 1/4" IA" Ohmite 2.45 2.10 

20,000 05% 5 Linear 1y4 t/= Gibbs 4.50 4.00 

PRICE 
Each Ten 

.25 .20 

.25 .20 

.30 .25 

.25 .20 

.25 .20 
30 .25 

500 
10,000 
20,000 
25,000 
50,000 

100,000 
200,000/- 
200,000 

2 

2 
2 
2 
2 
2 

2 

Linear 
Linear 
Linear 
Linear 
Linear 
Linear 

Linear 

/z" AB 
1/e'SD AB 
,A3-SD AB ' /a SD AB 
IA' AB 

1/2" 1/4-SD AB 

Va. 1' AB 

.25 .20 

.25 .20 

.25 .20 

.25 .20 

.25 .20 

.25 .20 

.35 .30 

TERMS: Mail orders promptly filled -all prices F.O.B. Boston, Mass. Send M.O. or check. Ship- ping charges sent C.O.D. Minimum order $5.00. 25% deposit required with all orders. 
SEND FOR OUR 

CATALOGUE NOW! 
Inquiries from Dealers, Schools 

and Industrial Firms Invited 

COMET ELECTRONIC 
SALES CO. 

22 Washington St. Brighton 35, Mass. 
BEacon 2 -7863 

LEARN 

TELEVISION 
ELECTRONICS RADIO 
Modern Completely Equipped 

Laboratories 
DAY AND EVENING CLASSES 

G.I. Approved- Veterans Receive 
Subsistence 

ENROLL NOW! 

ELECTRONICS INSTITUTE, INC. 
21 Henry, Detroit 1, Mich. 

AUTOMATIC M -90 AUTO RADIO 

en Sex 
Tube Superheterodyne Three Gang Con - 

All Cars. Easy Instal 
Long-Distance Reception (¡t(1 Foils 

Mounting Brackets Included Net á29.9T 
6 Tube model M90 529.97 
5 Tube model X50 $24.36 

MAIL US YOUR ORDERS All rders filled within 24 hours- Illustrated parts list 
on request. Sylvains and Cunningham tubes 50 % of list 

Wholesale 
Electronics 

Fifth at Commerce Fort Worth. Texas 
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NEW 
DYNAURAL CONVERTER 
with Dynamic Noise Suppression 

NEW WIDE RANGE 
20 - 14,000 CYCLES 
PER SECOND 

NEW LOW PRICE 
ONLY $29.50 NET 

Now, Extended -range dynamic noise suppres- 
sion* is within purse -reach of every music lover. 
Not conventional high- and low -frequency filter- 
ing but a brand new dynamic noise suppressor` 
with two gate circuits that actually cut out 
record and motor noise. 

How clearly you hear the highs and lows . 

treble and bass notes instruments and 
tones that were formerly lost in the scratch. 
rumble, and hiss of background noise! 

Until you've heard DYNAURAL reproduction 
you've never known such incredible perform- 
ance. 

FEATURES 
Complete remote control Independent 

high- and low- frequency gate circuits for noise 
suppression Mutual- inductance type high - 
frequency gate circuit Two independent con- 
trol rectifiers Compact chassis; control 
mounting bracket and dial plate furnished. 

ASK YOUR DISTRIBUTOR FOR THE NEW 
MODEL III -A DYNAURAL CONVERTER 

NEW DYNAURAL PREAMPLIFIER 
For Magnetic Pickups 

Makes the best of the fine reproduction 
offered by magnetic pickups - and more! 

Gives preamplification for any magnetic 
pickup, plus H. H. Scott DYNAURAL noise 
suppression . . . has all features of the Model 
111 -A above - 

AND IN ADDITION 
Adjustable turnover frequency 300, 500, 800 

cycles Wide range - 20- 20,000 c.p.s. (flat 30- 
16,000) Range switch and distortion filter - 
6,000, 9,000, and 16,000 c.p.s. AM whistle 
filter at 6.000 C.P.S. Tubes: ! -65C7, 2 -65G7, 
I -6597 

Model 112 -A DYNAURAL PRE -AMP at 
your distributor's $47.50 NET 

*Licensed under U. S. and foreign patents 
pending and issued. 

INCORPORATED 

385 PUTNAM AVE. CAMBRIDGE 39. MASS. 

162 

enough to meet the radio fellows. 
They operated station WVTK, first in 
Tacloban, then later in Guivan, 
Samar. That was a long time ago. 
Perhaps those boys are home now, 
and with their own stations, no doubt. 
Some day when I will be able to call 
CQ, I hope to work some of them, 
wherever they may be. In the mean- 
time, it would be mighty interesting if 
correspondence could start between us. 
I enjoy writing and am an avid radio 
enthusiast. Maybe those fellows could 
help me with a few pointers. I will 
be very glad indeed to have pen pals 
again Stateside." 

Orlando A. Badillo 
San Fernando 
Masbate, Philippines 

a * * 

"DISTURBANCE TESTING" 
AFTER reading the July issue 

of your magazine, I would 
like to comment on an article written 
by Mr. Cyrus Glickstein, called 'Dis- 
turbance Testing.' 

"I think that this is one of the best 
that I have read so far. It will do 
more for the general run of service 
technicians than all the oscilloscopes 
in the country. 

"The way that it is written makes 
it seem very simple, and it is; for corn - 
mon sense has located the trouble fast- 
er than the time taken to set up a 
signal generator, pip marker, and 
scope. I would not doubt for a mo- 
ment that Mr. Glickstein will have a 
hoard of letters poured his way con- 
demning him for the old standby of 
the screwdriver tinkerer. 

"Well, I have said my piece and will 
stick by it, and state that I got my 
three -year subscription fee back, and 
more, after I read 'Disturbance Test - 
ing. " 

Jack P. Golden 
Golden's Radio Service 
28 S. Main St. 
Portville, N. Y. 

* * 

IRELAND SPEAKS "i HAVE been a reader of your 
very valuable periodical. I can 

find no words to praise the simple 
methods of approach your many 
writers use in dealing with difficult 
phenomena. Such people are a great 
credit to the U. S. A. The point that 
amazes me most of all is that your 
writers never seem to put long strings 
of letters after their names (I am sure 
many of your writers must have sev- 
eral degrees). 

"It has always been my wish to go 
to America, and I would like to receive 
some information concerning the pos- 
sibility of employment with some 
manufacturer in the U. S. A. I am a 
fully trained radioman, and there is 
very limited scope for such people 
here. Any endeavors you may put 
forth for me would be considered a 
great favor, never to be forgotten." 

James Levens 
Newtown, Queensboro 
Drogheda, County Louth, Ireland 

RUNNING TIME 
METERS 

Cramer timer with Veeder coun- 
ter in hours and I/10 hours to 
9999.9. 110v. 60 cycles 
a.c 

, $2.95!! 
G. E. TRANSFORMERS 

110 V. 60 Cy. AC 
850 V Te, 6.3 V @ 5A, 6.3 V @ 3A, 5 V @ 3A. 
Conservatively rated @ 148 Mil, tested @ 250 
mil and will handle more. $2.95 
A steal at 

G. E. 12 HENRY CHOKE 
Made as companion to above, only $1.95 

Many other items. 25% cash with order. 
Bal. C.O.D. 

SIGNAL GENERATOR 
I- 198 -A. Frequency 
range 7 to 15 Mc. Mul- 
tiplies into 20 a n d 10 
meter bands. Modulated 
and Attenuated II5v. 
power supply. Easily con- 
verted to other ranges. 
Can he used as frequency 
meter. 

LIKE NEW $9.95 
Many other items. 25% cash with order. Bal. C.O.D. 

EMMONS RADIO SUPPLY 
405 - 10th ST. OAKLAND, CALIF. 

Phone TWinoaks 3 -9103 

RAD10 
TELEVISION N EWS 

Another 
Walter Ashe 

Exclusive! 

A brand new way to preserve 
every treasured issue of Radio 
and Television NewsMagazine. 

An ingenious, custom -built stor- 
age file made of high quality 
Kraft fibre board printed and 
constructed to look like a Buck- 
ram bound book. Measures 
12 "x81 /2 "x23/16 ". 

RADIO CO. 
1125 PINE ST.- ST. LOUIS 1, MO. 

per set Of 2 
Set of 2 holds 

12 complete issues 
(Plus 150 per set for pkg. 
& pstg. anywhere in U.S.) 

SPECIAL OFFER: 
New low prices on OST & 
CQ Magazine Libraries. 

Formerly 3Sc 
Now Only 250 each 

Hold 12 issues 
(Plus 60 ea. to cover pkg. 
& pstg. anywhere in U.S.) 
ORDER YOURS TODAY! 

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. 

COMPLETE Radio Engineering 
Course. B.S. degree. Courses also 
in Civil, Elec., Mech., Chem., Aero- 
nautical Engineering, Bus. Admin., Ace., Sec., Science. 
Visitors w elcome. See beautiful campus, well equipped 
laboratories. Graduates successful. 66th year. Enter 
Sept., Jan., March., June. Write for catalog. 

TRI -STATE COLLEGE qó9óá, Indiana 

ROYAL TV PICTURE TUBES 
GUARANTEED FOR ONE YEAR 

10 BP4 $22.75 
12 LP4 34.75 
lit GP4 48.75 

TERMS -NET F.O.B. 
IRVINGTON 

25 To DEP. ON C.O.D. 

FLAT FACE 
BLACK AND WHITE 
ALL GLASS 
LIFE OF MORE 
THAN 4000 HOURS 

MICHAEL ELECTRONIC CO. 
766 SPRINGFIELD AVE. IRVINGTON, N. J. 

RADIO a n d TELEVISION 
Thorough Training In All 

Technical Phases 
APPROVED FOR VETERANS 

WEEKLY RATES DAYS- EVENINGS 
RCA GRADUATES ARE IN DEMAND 

For Free Catalog write Dent. RN -49 
RCA INSTITUTES, Inc. 

A Service of Radio Corporation of America 
350 West 4th St., New York 14, N. Te 
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Siiraal Tracer 
(Continued from page 51) 

box. In this way, the meter is con- 
nected only when the button is de- 
pressed, so t at if care is taken, no 
damage will result even if the meter 
should throw off- scale. The variable 
resistance can be an ordinary volume 
control of 50,000 ohms or less. What- 
ever the arrangement, the meter box 
should have a short piece of cable at- 
tached to it with a phone jack plug 
such as a PL55 or the equivalent at 
the other end. If it is desired to listen 
and look, a second open- circuit jack 
can be placed in the meter box in 
parallel with the meter for the phones. 
It is generally considered good prac- 
tice to put a small condenser across 
the meter, but the writer has used 
this circuit successfully without such 
a capacity. 

At r.f. and i.f. frequencies, the in- 
strument acts as a crystal radio. At 
a.f. frequencies it acts simply as a 
pickup for t e audio. This instrument 
will not per orm miracles, but it will 
pick up sign Is as described. It may 
detune the c rcuits somewhat but not 
to an extent ufficient to upset the sig- 
nal in most receivers, although it is 
best to tune the receiver under test 
to the same frequency as that of the 
tracer. 

This instrument has been used suc- 
cessfully on ; one of those extremely 
temperamental intermittent fade -out 
cases -the kind that all service tech- 
nicians hate to see come into the shop. 
While the set was playing normally, 
the instrument with a meter attached 
was connected to the second i.f. and 
the reading noted. The instrument 
was left in contact while the radio 
played and t e service technician went 
about other business. As soon as a 
fade -out oc urred, a reading was 
taken. In t is case it showed an ex- 
treme drop hich indicated that the 
trouble was ahead of the second i.f. 
Thus, the tr uble was finally cornered 
and discover d to be a loss of the grid 
leak in the input of the r.f. tube. Each 
time a reading was taken, the instru- 
ment was moved one stage closer to 
the antenna and in each instance the 
service tech ician made use of the 
waiting time at other duties. 

The proce s outlined above Is the 
reverse of that usually prescribed for 
signal tract I , but in the case of an 
intermittent fader the writer believes 
it is the bet method to use. As a 
matter of fact, it is not necessary in 
most cases to follow the signal from 
each point. Should the user decide 
that he wan s to follow every point, 
the procedure is as follows. Start at 
the antenna remembering that the 
tracer may 'teed an outdoor type so 
that if you clan skip to the second i.f., 
you won't n ed to bother with anten- 
na load. If the receiver has an out- 
door antenna attached to it, however, 
or if one is I handy, this obviously is 
no problem. 

Check the signal at the grid input 
September, 1949 

SEE LEO FIRST... 
for HALLICRAFTERS! 

AMMO, AWN, . ...111 

DOWN PAYMENT L $35.90 

T -64 
TV CHASSIS 

Big picture television at a small set 
price. Complete with 10 inch picture 
tube. Dual focus switch gives 56 or 64 
sq. inch picture. Factory wired, 
aligned, and tested- backed by RMA 
90 day warranty. Price includes CR 
tube, 19 tubes, 3 rectifiers, speaker. 
Push button tuning. 
NOTE: Model T -64 equipped with 12 
inch tube $199.50. 

$179.50 READY TO 
COMPLETE WITH TUBE OPERATE! 1 

S -40A 
RECEIVER 

Frequency Range 540 
KC to 43 MC. Temper- 
ature compensated os- 

cillator. 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 switch- 
es. The finest set on the market at this low price. 

$79.95 DOWN PAYMENT 
$15.99 

SENSATIONAL NEW LOW PRICES! 
5141V -7 Inch Portable (antenna included)..$129.50 
SX -42 $275.00 
SX -43 Less Speaker $159.50 
S -53 $ 69.95 
S -38 $ 39.95 

BEST E -Z PAYMENT PLAN IN THE COUNTRY - 
No Red Tape -We finance our own paper. Only 20% DOWN 
PAYMENT and the best trade -in deal on your present equip- 
ment. You can't go wrong when you deal with WRL. -The 
World's Most Personalized Radio Supply House" -The World's 
Largest Distributor of Amateur Radio Transmitting Equipment. 

NEW GUARANTEED CRYSTALS 
n FT -243 holders. You name the frequency -we'll 
hit it or come darn close! 

80 & 40 meter bands 79c each 
160 meter bands 98c each 

WRITE-WIRE PHONE 7795 

r- 
WORLD RADIO LABORATORIES 

I 744 West Broadway 
Council Bluffs, Iowa 

I Please send me: 
New Catalog 

O Radio Map 
List of Used 

Equipment 
Name..._ 

LEO I. MEYERSON 
WOGFO 

GIANT RADIO 
REFERENCE MAP 

Just right for your control room 
wall. Approximately 28 "x42 ". 
Contains time zones, amateur 
zones, leading short -wave sta- 
tions, monitoring stations. Mail 
Coupon Today and 25c 

The most com- 
plete HAM olRL PFRs 

CATALOG oM 

ever assem- 
bled. Every- 
thing in radio ty 

from soup to 
nuts. Send for 
your copy 
today! 

FREE! _ °t°°.: 

Ii'VW t 6iNS IN °1 

LABOPATOAIES INCORPORATED 

COUNCIL BLUFFS. IOWA 

ss.1.1. s,1 
R-9 

T -64 TV Info 
S -40A Info 
COMPLETE TV. 

PRICE SHEET 

Address_ 
City State - - -- ,- DISTRIBUTORS and DEALERS WANTED t 

for TELEVISION TOWERS 
It will pay you to write us for details- because this is one of the best 
engineered lines of T.V. Towers developed ... and priced right for 
competition too! 

10 to 220 feet height 
Mobile or Stationary 
Electric Welded Steel Tubes 
Light Weight 
Immerse Treated or Galvanized 

Get in on the ground floor for good profits! 
Representatives -Several exclusive terri- 
tories available, write or wire now. 

AERO TOWERS 
1016 -24 Linden St., Allentown, Pa. 
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,iACTORY TO YOU 

THE NEW 

Ce,t 
TELEVISION KIT 

KIT... X49 
LES TUBES -$8450 

WITH TUBES . 

This kit can be used with 10° electrostatic 
tube without any changes 

Money Back Guarantee -Buy it, Inspect it, if 
you don't think it's the best buy on the market - 
re:urn unused within five days and your money 
will be refunded. 

All prices F.O.B. New York. 20% deposit with order 
IMMEDIATE DELIVERY 

TELEVISION 
LABORATORIES 

5507 13tH AVE. BKLYN. 19, N. Y. 

HOW TO GET THE 

MOST FROM 

YOUR RADIO 

"KNOW -HOW If 
Learn all about a new, 
simplified war of fixing 
-radios. Nothing complex 
to learn, no calculating. 
Used by beginners and 
experts. Send for FREE 
manual, "THE INSIDE 
STORY," today. 28 pages- illus- 
trated -easy to read! Shows how obsolete methods 
prevent full use of your real ability. Explains use of 
NEW techniques. 
You owe it to yourself and your future to "get out 
in front" in your work. 

STETHOSCOPE 
SERVICING 

SEND COUPON OR 

PENNY POSTCARD FOR 

FREE MANUAL. TODAY! 

FEILER ENGINEERING CO., Dept. 9H9 
945 George St., Chicago 14. Illinois 
Please RUSH my FREE copy of "The Inside Story" 

Name 

Address 

City Zone.... Stau 
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and plate output of each tube, keep- 
ing in mind that if it is an a.c. -d.c. set, 
the check can be made only after all 
the tubes have been tested for con- 
tinuity of filament. If there is a sig- 
nal at the last output but not in the 
speaker, it is undoubtedly the output 
transformer or the speaker itself that 
is to blame. A good idea would be to 
rig up tube adapters with leads on 
each pin (these may be purchased 
from the Amphenol Co.) then the 
whole set can be checked without re- 
moving the chassis. 

If the unit is a transformer set, the 
method just described will also test 
each tube. As previously stated, the 
routine is to start at the antenna, but 
the author prefers to start at the 
second detector, working both ways. 
Don't let anyone fool you about tak- 
ing readings when the set is working 
okay and then taking more readings 
after it has faded or cut out. Usually 
such cases are more temperamental 
than a princess on a request tour. You 
can't touch them with a probe without 
bringing them back to life. If you 
leave the probe in contact, however, 
they will fade by themselves unless 
you just happen to put it on an open 
condenser. 30 

TV RECEPTION TIP 
BY ROBERT L. DONALDSON 

MANY times, in very bag locations, 
after everything feasible has been 

done to the antenna, television recep- 
tion is still spoiled by excessive auto- 
mobile ignition interference. The exact 
defect referred to is where the ignition 
pips tear out horizontal sections of the 
picture, or cause vertical roll -over. An 
improvement in signal -to -noise ratio, 
and in over -all results, can be obtained 
in this case by shifting the video i. f. 
alignment so that the video carrier is 
brought further up the slope than is 
normally recommended. 

Usually the carrier should be at 50 
per -cent, but by shifting the point to 
perhaps 80 per -cent or even close to 
100 per -cent response, the strength of 
the sync pulses can be improved to the 
point where tearing and roll -over will 
not be experienced. Of course, doing 
this inevitably decreases the high fre- 
quency response slightly, and causes 
an increase in the smear seen after 
lettering, etc.; but many times a suit- 
able compromise can be worked out 
that will definitely give a better over -all 
picture. Better to have a somewhat 
lower definition picture than one that 
rolls over every time a car or bus passes 
the door. 

Then, too, the writer has found that 
a number of factory aligned sets that 
had the video carrier placed at 25 per- 
cent or less, gave very poor signal -to- 
noise ratio but otherwise a good -look- 
ing picture. A quick way to check this 
is to detune the h.f. oscillator by means 
of the "fine tuning" control in the di- 
rection of stronger carrier. If sync ac- 
tion is improved, then the shift in i.f. 
alignment is indicated. Needless to say, 
it is very inadvisable for anyone to do 
any vide- o i.f. tuning without having 
the full complement of test equipment 
at hand so as to make sure that no 
harm is done that would be worse than 
the original fault. 

New... 
Pioneer 

HAM-R..PRESS 
This is it. Now 
chassis punching 
in almost any 
shape may be 
done in your 
own workshop 
with the unique 
new Pioneer Broach Com- 
pany's "HAM -R- 
PRESS". Some 
of its features 

Simple oper- 
ation . Preci- 
sion alignment 
. . . Deep throat 

LOW COST. 
The following 
models are im- 
mediately avail- 
able: 

Model Throat Depth Price 
50 5" $ 9.95 
75 7524" 16.95 

120 12" 24.95 
240 24" 39.95 

Punches and Dies additional. Prices 
FOB Los Angeles. 

Write .. Phone .. Wire .. or Drop In 

KIERULFF'S HAM SHACK 
828 W. Olympic Blvd., Los Angeles 15, Calif. 

Phone Richmond 7 -0271 

FOR BARGAINS IN 
Receivers, Transmitters, Amplifiers, Television 
Sets, Batteries, Instruction, Surplus Parts, Phono- 
graph Records, and many more items. 

Read 
RADIO & TELEVISION NEWS 
Classified Columns Every Month 

--TUSEs 
Factory sealed cartons, any assortment -25 for 
$9.95; 60 for $18.0J; 100 for $35.00. 
1A7GT 6AG5 
SH5GT 6AK5 12AX7 35B5 

1S5 6AU6 
12A6 35L6 
12BE6 35W4 

1T4 6BG6G I2SA7GT 35Z5GT 
1U4 6F8G 12SJ7GT SOBS 
3A4 6SN7GT 12SK7GT50L6GT 
3Q4 6T8 EACH 12SQ7GT 117Z3 

S4 12AT6 
3V4 12AT7 25L6 
Include sufficient posta le; excess refunded with 
order. C.O.D. with 23% deposit. 
Many other tube types available. Send for free 
list. 
Complete stock available of TV replacement 
parts. 
Send for our parts bargain list. 
HALLMARK ELECTRONIC CORPORATION 

592 Communipaw Ave. 
Jersey City 4, New Jersey gEren 4 6087 

HIGH SPEED 

WITHOUT NERVOUS TENSION I REVEALING BOOK shows how crack" operators de. 
lop high speed and proficiency. Learn code for I a 

Amateur or 
speed 
Commercial Radiotelegraph License, or 

improve your sending and receiving with the Candler 

bystem which develops radiotelegraph experts and 
Icode champions. 60.92a, De ót2 -K CANDLER SYSTEM pen.ar. ca raa I 1-1 y,.y ,.y F..1 l..l 
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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. 

TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 
.2 6rtpa414 ,4' Bids 

Come to the Great Shops of COYNE in Chicago dur- ing our 50th 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 abetter job, a fine future. 
FREE BOOKS Clip coupon for 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! 

B. W. COOKE, Pres. 
COYNE Electrical & Radio School, Dept. 69 -85 H 
500 S. Paulina Street, Chicago 12, Illinois 

Send FREE BOOK and full details on: 
El RADIO-TELEVISION ID ELECTRICITY 
NAME 

ADDRESS 
CITY STATE 

September, 1949 

V.F.O. -Exciter Unit 
(Continued from page 40) 

slug tuning, but once they're set the 
slugs can be locked with a nut run 
down on the threaded rod next to 
them, and forgotten. 

The 807 plate condenser is also set 
for the middle of the band in use, and 
from then on all tuning is done with 
the v.f.o. dial. The output drops slightly 
at the extreme band edges, and may 
require a bit of retuning to resonance, 
but for all practical purposes it is 
"single dial control." 

Total current consumption of the 
6AG7's is about 50 to 60 ma., depend- 
ing upon how many are in use at the 
time and receiving excitation. The 
807 can be loaded to an antenna, in 
which case the maximum rating of 
100 ma. or so can be used. When driv- 
ing a high power amplifier the 807 cur- 
rent is around 75 ma. at resonance. 

The power supplies are standard 
items, and require only a little pa- 
tience in fitting the parts into the lim- 
ited chassis space available. The in- 
put condenser for the 550 volt supply 
is mounted under the chassis. The 
voltage dropping resistors and the 807 
screen dropping resistor are mounted 
upright on top of the chassis for bet- 
ter ventilation. 

An input of about 40 watts is aver- 
age for all bands. The unit has been 
used to feed an antenna direct with 
excellent results, even on 20 meter 
c.w. where the going is really tough! 
To go from c.w. to NBFM, simply turn 
on the FM filaments, adjust the gain 
control for the proper deviation on the 
band chosen, and you're all set. 

30 

BURNED OUT RES><STORS 
ANY voltage- divider resistors of 
the wirewound type are needlessly 

thrown away after they develop "opens" 
through burnout or mishandling. It is 
a simple matter to bridge the open sec- 
tion by a jumper wire to two adjacent 
slider taps. The exact location of the 
break is easily determined by running 
an ohmmeter prod lightly over the 
wire, with the other lead connected to 
either end of the resistor. The slight 
reduction in the over -all resistance 
value brought about by the use of the 
slider taps doesn't affect the operation 
of the voltage divider, which originally 
is usually of rather high resistance. 

One resistor used in an experimental 
transmitter has been patched this way 
three times and is still good for a lot 
snore service H.H. 

FOR SALE AT YOUR JOBBER 

NEW! 
TRANSMISSION LINE 

ACCESSORIES 
MOSLEY TAP -SOCKET 

TAP SOCKETS can be installed 
along a 300 ohm transmission line 
where it is desired to connect a TV 
or FM receiver. With several TAP 
SOCKETS on a line, any one of 
several receivers can be selected 
and quickly plugged to a single antenna lead -in. 
TAP SOCKETS permit a receiver to be moved to 
different positions in a room. Line is not cut or 
damaged and no solder needed. Designed for 
MOSLEY CAT. 300P PLUG. 

CAT. 300-TS--List Price 58c Ea. 

MOSLEY CAT. 300-1P 
A special PLUG 
designed for use 
with Federal in- 
telin K -111 Cable. 
Has clamp to hold 

cable securely to remove strain from small con- 
ductors. A solder lug is provided with which to 
ground shield. PLUG has 1/2" Pin Spacing for use 
with MOSLEY CAT. 300SB BASE SOCKET. 

List Pice $1.25 Ea. 

MOSLEY CAT. 300 -2P 

A special Polarized PLUG and SOCKET designed 
for 4 wire transmission line and used on low volt- 
age installations such as the one used on Alliance 
Tenna -Rotor and others. PLUG and SOCKET sold 
as a unit. 

List Price $2.00 Set 

MOSLEY TRANSMISSION 
LINE PLUG 

For terminating 300 ohm line so 
that antenna lead -in can be con- 
nected or disconnected easily. NO 
SOLDER needed for connections. 

CAT.300 -P -List Price.....48c Ea. 

MOSLEY TRANSMISSION 
LINE SOCKET 

For 300 ohm line. Will receive 
CAT. 300 -P Plug. NO SOLDER 
needed to connect. Just the thing 
for extending a lead -in. 

CAT. 300F -List Price 48c Ea 

MOSLEY 
BASE -SOCKET 

For use with TV and FM 12` 
receivers so that the re- 
ceiver can be discon- 
nected and moved for dusting. NO SOLDER need- 
ed. Lead -in can be shorter. SOCKET can be 
fastened to window frame or base -board. 

CAT. 300 -SB -List Price 84c Ea. 

MOSLEY ELECTRONIC SPECIALTIES 
(WOFQY) 2/25 LACKLAND ROAD 

OVERLAND (14) M /550ÚR1.. 
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Look at These Great 

FEDERATED VALUES! 
TUBULAR CONDENSER BARGAINS 

Here they are -standard, famous make tubular con- 
densers for every replacement use. They're all the 
most popular capacitance and voltages too, so stock 
up now at these terrific low prices. 
Working - Price Price 
Voltage Cap. . Per 10 Per 100 
200 Volts 2 56e $5.10 
200 Volts 5 90e 8.10 
400 Volts 0008 45c 3.95 
400 Volts 005 55c 4.95 
400 Volts 01 65c 5.95 
400 Volts 02 65c 5.95 
400 Volts 025 65c 5.95 
400 Volts 1 75c 6.85 
600 Volts 02 69c 6.25 
600 Volts 05 75c 6.85 
600 Volts 25 90e 8.10 
700 Volts 02 69c 6.25 
800 Volts 0015 45c 3.95 

FREE OFFER: With every purchase of 100 con- 
densers, we will give you free a handy metal stock box 
with hinged cover. Measures 2114," x VA" x 3r4". Can 
be stacked. Order now! 

GET TELEMATCH 
FOR BETTER TV aN 

Made by Stancor, Tele 
match eliminates antenna 4 "' 
impedance mismatch. Im- 
mediately minimize- 6, v " 
ghosts. reduces interfer- 
ence. Startling results 
with indoor antenna. 
Your 

$3 . 51 Cost 

FEDERATED WAVE TRAP 

Ij /1,,ty Reduces interference from FM stations. 
ád Stabilizes picture. Connects to antenna 

rye '\ terminals on TV set. Use with a8C c( any set. Terrific value. Order now. 7v 

Power Transformer Bargains 
200 MA. 800 V c.t. @ 200 

m3 
' 6.3 V 

e.t. @ 4 amps: 5 V c.t. @ amps. ._ / ' 
Flush Electrostatically @q 75 \ shielded. Bargain D a7 

150 MA. Electrostatically shielded. i 
700YV c.t. @ 1500 ma e5 V @c3 amps: /e'' lid 
6.3 V @ 3.2 amps. Color coded leads. 
Height, 4x/2 "; Mtg. Ctrs., 0,2 39, 
2s /8"x3 ". Special low price. 6, J7 
115 MA. Famous make. Fully shielded. 115 V 60 
cycle primary. Secondary: 700 V c.t. @ 115 a: 5 
V @ 3 amps; 6.3 V @ 3.2 amps c.t. Tinned 
color -coded leads. Mtg. etrs., 3 3/16" a @rf (f5 
2 9/16 ". Very low price...... . . ....... pL .7 
AC -DC choke, excellent replacement 19e 
Willard 2 V. storage battery, plastic case 98c 

IGNITRON POWER TUBE SPECIAL 
A really outstanding buy. WI, 655/658 ignitron. 
brand new, identical to RCA #5553. $75.00 Special each 

Please include 25% deposit with order. 
Balance C.O.D. Minimum order $5.00. 

Dept. 28 -1 

CARLE FEDERPURCH 

ed erated urchaser 
INCORPORATED 

NEW YORK CITY ALLENTOWN, PA. 
80 PARK PLACE 

Dlgby 9 -3050 
1115 HAMILTON ST. 

Allentown 3 -7441 

TELEVISION ELECTRONICS 
Learn Radio the Northwestern Way 

BASIC RADIO 
RADIO SERVICE 
COMMUNICATIONS 
INDUSTRIAL ELECTRONICS 
TELEVISION 

Highly Trained Instructors Modern Equip- 
ment Spacious Building and Grounds 

NORTHWESTERN VOCATIONAL INST. 

745 Grand Ave. 

ST. PAUL 5 

MINN. 
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Rate 20c per word. Minimum 10 words 

RADIO ENGINEERING 
RADIO Engineering Broadcasting, Aviation and 
Police Radio, Servicing, Marine Operating and 
Electronics taught thoroughly. Expenses low. 
Write for catalog. Valparaiso Technical institute, 
Dept. N., Valparaiso, Ind. 
PANELS, Dials, made to order. Send rough 
"sketch for estimate. Gilpin Instrument Works, Box 
517114, Mt. Clemens, Mich. 

SALE 
FREQUENCY Shift receiving rack for teletype op- 
eration. Two receivers, converter, teletype driver, 
$400. George Nagrodsky, 107 Jefferson Ave., 
Mineola, New York. 
WESTINGHOUSE 0 -10 D.C. Milliamperes meters. 
31/2" face, brand new. $2.50 postpaid. Eastern 
Supply, 600 W. 4th St., Wilmington, Delaware. 
2 HANDY- TALKIES (Sperti), 2- meter, like new. 
Each, $22 or both for $40. Joseph Rapien, 5907 E. 
Woodmont Ave., Cincinnati 13, Ohio. 

GFI1 -RU16 BRAND new, complete as from manu- 
facturer, receiver partially converted, power sup- 
ply for receiver. Complete $60, receiver $35, trans- 
mitter, $35. Hollis Button, Valley City, N. D. 

NEW tubes. 1625, 6C4, 7C4, 10Y, 12M, 19e each. 
304TL, 89c, 811, $1.71, 815, $1.72, 5FP7, 57c. 
Request free bargain bulletin. Lectronic Research, 
1022 Cailowhill St., Philadelphia, Pa. 
BC -412 OSCILLOSCOPE, partially converted (see 
RN August, '47). All original parts and more. 
$35. Jay Koogle, 617 North Ave., Dayton, Ohio. 

BC- 348 -R. RECEIVER AC. powered and speaker. 
New condition. $75.00. John Kirby Jr., Box 299 
R. 17, Indianapolis, Ind. 
HEARING Aids. Zeniths, Western Electrics. Re- 
conditioned. Make miniature transmitters or re- 
ceivers. Complete with ear piece and cords. $16 
each. Gloria Davis, 2135 Caton Ave., Brooklyn, 
N. Y. 

PHOTOFLASH Ignition Transformer 15KV peak, 
reg., $4.50 ; special $1.95. Modelectric Products, 
Asbury Park, N. J. 
BARGAINS: New and reconditioned Hallicrafters, 
National, Collins, Hammarlund, RME, Meissner, 
other receivers, tuner, 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. 
BA I! GAIN Hunting? Radio Servicemen writs. 
Sen . Donal catalog. Henshaw Radio Supply, 3619 
Troost. Kansas City 3, Mo. 

RADIO Diagrams under seven tubes 30e, over six 
tubes 60c. Television Diagrams $1.00, with service 
data, $2.00. State manufacturer and model num- 
ber. Kramer's Radio Service, 36' Columbus Ave., 
New York 23, N. Y. 

BATTERY Tester ; 11/2 -3V. Dry -cells and 2V. wet - 
cells. Reg. $14.95 ; closeout $4.95. Money -back 
guarantee. Modelectric Products, Asbury Pk., 
N. J. 

RADIOS, record players, tubes, parts ; send for 
free list. Mr. Morillo, Mike's Radio Service, 173 
E. 101st St., New York 29, N. Y. 

LOWEST Prices Radio Tubes, parts. Bargain 
lists, 3c. Potter, 1314 McGee, Kansas City 6, Mo. 

COAXIAL Cable. 100 feet $3.00 ; sample 10e. 
Harry H. Van Dick, Box 236, Little Falls, N. J. 

HOTTEST surplus list in the country. Elec- 
tronics- Hydraulics, Aircraft -Gadgets. Dick Rose, 
Everett, Wash. 
SPECIAL parts made to your spec. Very reason- 
able. Leo J. Vince, W8FYA, 2805 E. 117th St., 
Cleveland 20, Ohio. 
RADIO Parts 9c up ! Tubes low as 29e. Speakers 
89c up. Condensers 9c to 99c. Vibrators 99c. 
Loop Ants., 19e 500m Vol. Cont. w.sw. 29c. No 
junk. No surplus. Free list. Paramount Co., 4406 
York Blvd., Los Angeles 41, Calif. 
400 EXACT duplicate replacement coils for radios 
dating back to 1931. Joe Holt, 219 N. Summit St., 
Little Rock, Ark. 

TOGGLE Switches, new H &H arrow 3 amp DPDT, . 

ball handle, stem length 1/2 ", 4 for $1.00, 9 for 
$2.00, 100 for $22.00, 1000 for $210.00. All switches 
postpaid in U.S. Kissel Electric Products, 431 -N 
Sherman, Galion, Ohio. 

CODE Tapes. Radiotelegraph Practice Tapes for 
school and individual use. Wide selection for Be- 
ginners, Advanced and FCC code preparation. Fits 
most phototube keyers. $2.50 each, postpaid. For 
Tape list, write, Ultradyne Electronics, Oswego, 
Oregon. 

ALUMINUM tubing, etc. Complete Beams for 
Amateurs, TV, FM. Lists Free. Willard Radcliff, 
Fostoria, Ohio. 

SURPLUS B -29 Gunsights, Servos, Computers, Mo- 
tors, Automatic Pilots. Get list. Smead, 5608 
Commercial, Everett, Wash. 

TAPE Recorder. Brush sound mirror microphone, 
35 rolls tape. $150 or best offer. AP152, 125 West 
16th St., New York, N. Y. 

POWER Supply input 105 -125V 60 output 1000 
VDC 350 Ma 12VDC 2.5A 12 VAC 15A -BC375 
Transmitter -tuning units and dynamotor. Cheap 
or trade. 536 Ryerson Ave., Wood Ridge, N. J. 

WIRE Recorder, famous Webster 81, brand new, 
complete and in original carton, $59.95. Ninety - 
day guarantee. Electronic, 1310 S. Staples, Corpus 
Christi, Texas. 
PLATE Transformer 6100V -7900V or 8600 V.C.T. 
Primary 117V 3.22 KVA Two 5MFD A.T. 3600 
WVDC-750MA Swinging choke. Modulation Trans- 
former for IKW RIG, $100.00 for all. William 
Clay, 98 Newark Ave., Bloomfield, N. J. Bloom- 
field 2- 0114 -R. 

WANTED 

WANTED. SN- 8 /APQ -5B Synchronizers. State 
price, condition, and quantity in first letter. Box 
486, % Radio & Television News, 185 N. Wabash 
Ave., Chicago 1, IIl. 

MAGAZINES. Modern Electrics and Popular Elec- 
tricity 1909. J. Landa, 157 Leverett, Boston 14, 
Mass. 

URGENTLY need RCA 1P25 viewing tube. Will 
pay top price. J. R. Roush, 2922 N. 44th St., 
Milwaukee 10, Wis. 

SITUATIONS WANTED 

RADIO school man available soon. 14 years all- 
around teaching, supervising, management expe- 
rience. Text book author, good salesman. Box 
218, Roxbury, Vt. 

HELP WANTED 

INSTRUCTORS in Electronics and Radio. Prefer 
former Navy Radio Technician instructors willing 
price, condition, and quantity in first letter. Box 
486, % Radio & Television News, 185 N. Wabash 
Ave., Chicago 1, Ill. 
EXPERIENCED Salesman for radio and telephone 
supplies Ham license desirable. Enclose recent 
photograph with full qualifications, three refer- 
ences, starting salary desired. Excellent oppor- 
tunity for right man. Electronic Supplies, 219 E. 
First, Tulsa, Okla. 

PATENT ATTORNEYS 

LANCASTER, Allwine & Rommel. Registered 
Patent Attorneys. Patent practice before U.S. 
Patent office. Validity and Infringement investi- 
gations and opinions. Booklet and form "Evi- 
dence of Conception" forwarded upon request. 
Suite 414, 815 15th St., N.W. Washington 5, D.C. 

HERMAN Lewis .Gordon, Registered Patent Attor- 
ney. Patent Investigations and Opinions. Warner 
Building, Washington, D. C. 

CORRESPONDENCE COURSE 

AMATEUR radio licenses. Complete code and the- 
ory preparation for passing amateur radio exam - 
nations. Home study courses. American Radio 
Institute, 101 West 63rd St., New York 23, N. Y. 

USED Correspondence courses and books bought, 
sold, rented and exchanged. Catalog free. Lee 
Mountain, Pisgah, Alabama. 

MISCELLANEOUS 

TECHNICAL Report No. 101. Practical Trans- 
former Design, Construction and Repairing. How 
to do it yourself. $2.00 postpaid. Conrad Roeschke, 
Buckhorn, New Mexico. 

BUSINESSMEN! Be sure of collecting your charge 
accts. Free information. Drysen, 1147 Sunkist, 
Waukesha,. Wis. 

W1HJI PRINTS fine QSL- SWL's. Samples. Box 
32, Manchester, N. H. 

TELEVISION and radio service charts simplifies 
locating troubles. $.50 each. Satisfaction guaran- 
teed. Louis Harper, P.O. Box 8, Castleton Corners, 
Staten Island 14, New York. 

GEIGER Counter Kits. Complete parts list and 
schematic free. Write today. Woodwid, 5217 -F 
Hollywood Blvd., Hollywood 27, Calif. 

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. 

RADIO & TELEVISION NEWS 
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BEGINNERS. Valuable experimental data free. 
Catalog. Laboratories, 578 -H, San Carlos, Calif. 
RADIO Technician Training. Instruction in code, 
training for F.C.C. examinations. Complete Radio 
Technician training. Excellent low cost housing 
available for married and single students. Ap- 
proved for VA training. Farragut College and 
Technical Institute, Farragut, Idaho. 
EMBOSSED Business Cards 1,000, $3.45 postpaid. 
Spada Enterprises, 10D Lexington, Wethersfield 9, 
Conn. 
27 YEARS of experience Radio Repairing. Sim- 
plified system. No calculations. No formulas. 
Total price $2.00 postpaid or C.O.D. Moneyback 
guarantee. Ross Radio, 14615 Grandriver, Detroit 
27, Mich. 
ANSWERS to FCC Supplement Four Radio -tele- 
graph questions; and Element One complete, $1. 
A. A. McKenzie, 245 Poplar Ave., Fairmount, 
Hackensack, N. J. 

GCARA TO HOLD 
HAMFEST 

THE GCARA (Greater Cincinnati 
Amateur Radio Association) will 

hold its annual hamfest on Sunday, 
September 11, at Ash Grove on Win- 
ton Road, just north of Cincinnati. 

Everyone is cordially invited to attend 
and help break last year's record of 
487 hams. 

CONSTRUCTION 
REFERENCES 

AFIER constructing a piece of 
equipment from a magazine arti- 

cle, it is a good idea to glue a small 
label onto the chassis with the follow- 
ing information: The magazine from 
which the gear was built, the month 
and year of the magazine, and the page 
on which the article appeared. The 
date the equipment was built can also 
be added. 

Then later, when a bit of trouble- 
shooting is necessary, or the construc- 
tor wants to refer to the original article 
again, the material may be found very 
easily by referring to the label. In that 
way, a good deal of time can he saved, 
and there is no annoying necessity to 
thumb through several magazines look- 
ing for an article M K 

ERRATA 
Pin No. 3 on the 6C4 speech amplifier tube 

(July issue, Fig. 2, Page 33) should run to 
ground, instead of to the cathode resistor, Rt. 

The photograph appearing in the Turner 
Company's "New Products" item (Page 100, 
August issue), is not of Model 25D as indi- 
cated. The photograph shown is, instead, of 
Model 77, a new cardioid type microphone 
produced by the Turner Company. 

PHOTO CREDITS 
Page Credit 
31 (block). University of Chicago 
31 (color), 32 (F g. 1), 33 (Figs. 3 & 4) 

.U. S. Atomic Energy Commission 
32 (Figs. 1 & 2), 33 (Figs. 4 & 5)....... U. S. Army 
32 (Fig. 2) Wesicott, Oak Ridge, Tenn. 
42, 43 Conñnunicatlon Measurements Lab., Inc. 
46, 47 

F The Heath Co. 
61 . Robert Vondran 
67 (Fig. 10D), 6 (Fig. 15C).. L. S. Brach Mfg. Corp. 
67 (Fig. 10E) The Workshop Associates, Inc. 
e8 (Fig. 11). 60 (1611), 70 (Fig. 101. 

.American Phenolic Corp. 
88 (Fig. 13) . Andrew Corp. 
68 trig. 14B) . 1 Technical Appliance Corp. 
60 (Fig. 15A) ` Dielectric Products Co. 
60 IFlgo. 15B & 16E) Tricrart Products Co. 
69 )Fig. 16A) . Ward Products Corp. 
60 (Fig. l6C) . Tearex, Inc. 
00 (Fig. 180) Cole Werner Corp. 
60 (Fig. 16F I Esso Radio Co. 
60 (Fig. 17) 1 King's Electronics 
70 (Fig. 20) Mr. Elmer TaMinger 
70 (Fig. 21A) A -1 Radio Tower Co. 
70 (Fig. 21B) f Wind Turbine Co. 
130. Acme 
144 RCA 
154 U S. Army Air Force 

Septenaber, 1919 

Our 27th Year 
ISOLATION TRANSFORMERS 

All 117 Volts to 117 Volts 60 Cy. 

7 sP -96, 40 watts $3.60 P -98, 100 woos $9.30 

1.P -97, 80 watts $5.10 P -99, 250 wnm. 017 70 

FILAMENT TRANSFORMERS 
Type 940 2.SVCT Ct 10 Amps. 7500V Ins $2.79 Type 040 5. VCT f 3 Amps. 2500V Ins $2.06 

! Type 941 5 VCT 0ì 6 Amps. 2500V Ins $3.38 Type 943 5 VCT o 20 Amps. 2500V Ins $3.29 lt ¡ Type 946 6.3VCT (, 3 Amps. 2500V Ins $1.91 
. Type 947 6.3VCT S 6 Amps. 2500V Ins $2.79 t Type 948 6.3VCT 6ìr 10 Amps. 2500V Ins $3.67 

- Type 960 7.SVCT (a 4 Amps. 2500V Ins vamp chassis yet de- 

;,. Type 961 Dual 6.3VCT G 3 Amps 2500V Ins $3.38: 

S--- ' ' d. Three basic F.: Type 143 7.SVCT R. 8 Amps. 2500V Ins 54.12- ,y, ' :Tvpe 146 10 VCT (J 10 Amps. 7000V Ins $4.99 Ie °u its - Pew., supply 
:chassis, RF chasm and `j Type 041 5VCT CO 3 Amps. 2500V Ins $3.38'de0eaion yoke ssem- '; 6 3VCT !.. 3 6 Ames. bly - may be Placed 

( - --- --- - ' 'deb side, one above y 
SUPERIOR POWERSTATS ('the other, etc., to <on- 

Smaoth, elf dent voltage control. O le 13SV.(iferm to any cabinet. 

f') output 'from' AC line. 'Simply plug in the sable 
t.s 41160 

Type 20 (illustrated 3 amps. -- . 
$12.SOSconnedors. Each unit is 

' Ms' TyP 
116 for table mfg 7.5 amps .... 23.00 'Mound' en d and 

116U for penal mug 7.5 amps.. 19.00'. built to famous Nation - 
112615 amps ... 46.00,.e1 standards of per- 

QUALITY -PR 
DEPENDABILITY 

TV -1OC Chassis leu picture tube S 

cabinet -. $149" 
TV -10W Same Chassis with 10" tube 8 e 
handsome genuine mahogany cabinet. ....................$26950 

The most versatile tele- 

1156 45 amps 118.00 fp e /1 Also available for 230 volt input Wr re, s -` 
for descrip,,ve literature. 

ATIOÑAL 
BOOSTER 

ALUMINUM CHASSIS -Live in- n fringe 
2 

Heavy Duty area? Want clear ' 4 r 
7 x 7 x 2 _. 94c E bright pi<fures? 
7 x 9 x 2 11.06 Want noises educed? The I 

51.00 'new National TV Booster solves your 5 x 10 x 3 
7 x 11 x 2 51.15 problem. Covers all 12 channels. It's Idea 

i 7 x 13 x 2 51.23 for apartments or other 
placesed.heel 2 .10 x 17 x 3 $1.88:.- outdoor ant Self 

contained Power supply 115V AC, 60 2 

1. Operates 10" or 12" picture tub 
2. Tunes all 12 channels. 3. Wired, -' 

pre -tuned and tested -not a kit. 
4. RF stage employs tuned grid and ;; 
plate for maximum gain and optimum 
band width. 5. Unique 36 m< IF mini -' 

ses interference. 6. Fine tuning con- 
'teal covers range of 2 -3 mc. for mar 
mum. tuning accuracy. 7. Improved 
intercartier sound. 8. Magnetic defies - 
lion and "flyback" high voltage sup- 
ply. 9. 72 -ohm unbalanced and 300 - 
ohm balanced inputs. 10. Supplied 
with two six-inch PM speakers. 

SCOPE & TELEVISION 
TRANSFORMERS & CHOKES 500V. RMS úr 5 Mo D.C.-6.3V. 3 amps'; 

- coped at 2.5V. 3 amps; 2.5V. 2 amps; Type P -3171 
$6.76 700V. RMS (î 2 Me D.C. -6.3V. 9 amps upped at 2.5V. C 2 amps; 2.5V. 2 amps; Type P -3170 ....._.. 
$5.14 

Hys () 250 Ma D.C. 50 ohms 
type C -2991 
Hy. (.1 200 Ma D.C. 50 ohms $1.62: 

cycles, l OW. Special $39.95 type C-2974 
51.92':!. ! BIAS TRANSFpg 

- -' -- "'` "' "' VERTICAL BLOCKING OSC. turns ratio pr F 

m o/iletelr shield ER TYPE K58779 WIRE WOUND le sec. 1:4.2 
Pr ed I alai POTENTIOMETER '' Unshielded type A-3000 
Momorp. 113 Volts Tc 1 i ! Shielded type A -400 51 

, 5 tendaries s 6U erde: v) mode ohm, precision - H TAL BLOCKING OSC. turns rah. .. X80 V (ì 20 
ade G.R. type, 2S ( :(pn. to sod. 2:1 Op VMo. wart, 6" diemeler. ii Unshielded s ii6J V 20 Mo 'I / Brand New "! YPe A -3002 

S i V 
....g., l.? amps e95 i:i type A -4002 

$1 76 E 7 aps, C 
7 

Sogidol 300 hm twin lead ' " "' -:FiPi i VERTICAL OUTPUT s raten pri r 

- 9eSC 
72 hm 

Co-A ;Gabler 100 ft SI 95 
1 

etnshielded type A.30 Per 100 ft $6 75 - 35 53 09 

:0' ORS fiRID DIP a SELSYN MOT 
115 V.A.C. 60 cycle _C-78246. LYSCO Con be ' "DIPMASTER" CONVERTERS 
tonnas o, gicla 1 °. 

indicators. 
small on- 0 3 Mc to .l Mebile or Fixed. RF Gain control. Sim - 

P 
e x < ' 

dreoro 5 e tense, ca)ibareá ái nqun,5y Model 210 
avion. Sise 2 x x S ". 

J 

6 
Per ,r $6 95 'o 300 "Me `orar, 3,4 i7 27 te 30 Mo-10 __$25.50 monitor, 

F.S. 
mere e hob- - M lK re 2148 Mt -2 meters _.... 25.50 RAYTHEON VOLTAGE STABILIZERS 

- - Vlore w °vomee r. C°m : Positive Stabilirotion -V2!, b 
power so l 3 Wbu for cenvettec ................. 3.19 

Input 95.130 volts, 60 cycles single phase; eut good buyllyug 
d 

Put 115 volts stabilised to =I/2 %. 'Output 6.0 or 1 
$dV.vS lÿ 7.5 volts stabilised .. _ 

Output Net 
Catalog Cap. w t. Net 

No. Watts lbs. Price _...Gi 
VR -6110 15 4 515.00 
VR -6101 30 5. 517.00 
VR -6111 30 5 $17.00 
VR -6112 60 8' 524.00 
VR -6113 120 14 $31.00 
VR -6114 250 25 548.00 
V0.6115 500 45 575.00 

-- "- " -" 1000 92 5125 00 

SMOOTHING 
CHOKES 

TYPE O SWINGING PRICE EACH Hy lYPE 

C_80 C -87 4.16 MA Price 

C -82 10 C-88 4 -16 200 $3.82 C -82 10 C -89 4 -16 250 $5.29 8 C 3 -14 300 $5.59 All above 3000 Volts Insulation 

TRANSMITTERS 
Mobile or Emergency, 8 watt output 
crystal control, push to talk. Power e 

quuements 6.3V. 01 2 Amp; 350V. at 
110 Ma. without dynamotor. 

¡STEEL CHASSIS 16 GAU ; 
Model 122- 

27 l0 29.7 Mc (10 meters).....$23.95 I? 

1 x 17 z 3 Black Cra<k1e.51.OS Ìl Model 175- 

.4 z 17 z 3 Codmrsrm ... 1.17 
+{ 

3750 to 4000 Ku VS meten) _.. 23.95 t. 

10 z 14 x 3 Black Crackle.. 1.46 3 tubes for eModel mu m... . 3.98 

I1 x 17 x 3 Black Crackle.. 1.94 Noise limiter -Model NXL- adjustable 

S: 13 z 17 
a 

3 Black Crackle.. 2.35 threshold control. Power 6.3V -150 Ma. :. 

13 
a 

17 x 4 Black Crackle_ 2.70 100V. 6Ma. D.C. 54.50 

sowP slo<k eF stud B alumi- 6415 rube 1 

nom chassis 8 pfa I on hand_` - 

SOUND POWERED TELEPHONES 
Manufacturers Closeout! / Two complete units I. sided. r dy far 

S -/ 95 2-so late u its i Best . rosil ma- 
tcrirall. 

c 
Supply limited! 

Send Leh 
o, CMtesi 

goat nhney ,nler P ¡Ice. 
postpaid 

NORTH EAST SALES CO. two units 
366 Madison Ave. ins 

NEW YORK 17, N. Y., Dept. RN -1 

RADIO COURSES 
RADIO OPERATING CODE 
RADIO SERVICING ELECTRONICS 

F.M. TELEVISION 

REFRIGERATION SERVICING 
Write for Catalog T.S. and Picture Brochure 

Y.M.C.A. TRADE & TECHNICAL SCHOOLS 
229 W. 66th St. (N'r B'way) New York City 

i 

If not rated 25% with order. balance C.O.D. All prices 
F.O. B. our warehouse New York. No order under $2.00 

We ship to any part of the globe. 

LEEDS RADIO CO. 
75 Vasty Street Dept. RN9 
COrtlancit 7 -2612 New York City 7 

BARGAINS 
PHONOGRAPH MOTORS (Genf. Indies.) 

A(' -llt' dual speed, 33 -78 rpm with plate - 
used, good cond. $ 9.95 

TRANSMITTER BC -375E incl. 7 tuning units, 
dynamotors. antenna tuner. used. excellent 
condition. (Sling. wgt. 266 11x4.) 29.75 

KEY Code practice TAC 338 New (prepaid) .69 
CATHODE RAY TUBE -5CP7 2.49 
TRANSFORMER -Kenyon Trans. Co. primary 

110e 86ey; seedy. 5e 60 amp C.T 4.49 
METER 1Vestghse. 0.150v AC-2" panel mount 2.95 
RADAR TRANSMITTER (Mickey Mouse) La- 

tta high lien teney. BC 947 :L. 5011 lbs 45.00 
RADAR JAMMING TRANSMITTER - AN 

AI'T2, Range 500 -700 Ines. 10 tubes. New 9.49 
All C.O.D. orders must be accompanied by 25% de- 
posit. Orders without postage will be shipped express 
collect. F.O.B. Berwyn, Md. Cannot accept orders 
for export. 

R. ds T. ELECTRONICS COMPANY, INC.. 
9715 Baltimore Blvd., 

Berwyn, Md. Phone: TOwer 5384 
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Assemble Your Own 

Magnetic 

TAPE RECORDER 

with the 

DUO TAPE 
PARTS KIT 
Screwdriver, Pliers, 

Soldering Iron are the 

ONLY tools you need 

Enjoy crystal -clear tape recordings 
of radio music, conversation - any 
sound, at a fraction of the usual cost. 
DUOTAPE aids speakers, improves 
musical talent, provides party fun. 

Kit includes everything you need 
to build a precision tape mechanism. 
Sound is recorded on one -half of tape 
width, allowing double use of eco- 

nomical tape. 

It's compact, it's easy to assemble, 
and fidelity is high. Get your DUO - 
TAPE kit today! If your dealer cannot 
supply you, write us direct. 

$44.95 
Duo TAPE Co. 
360 N. Michigan Ave. 

Chicago, HI. 

i1c.ittio'vDRÓRÉEÉT27II0NIIIS 
Intensive, specialized course, including strong basis 
in mathematics and electrical engineering, advanced 
Radio Theory and Design. Modern laboratory. Low 
tuition. Self -help opportunities. Also 27 -month 
courses in Aeronautical, Chemical, Civil,. Electrical 
and Mechanical Engineering. Gov't approved for 
G.I.'a. Enter Sept., Dec., March, June. Catalogue. 
INDIANA TECHNICAL COLLEGE 
999 E. Washington Blvd., Fort Wayne 2, Indiana 

INDEX eZdeÌeezeeeeèe/z6t 
OF 

SEPT. I 

1949 

SCHEMATIC DIAGRAM 
Complete with Parts 

List for BC -474 
Transmitter -Receiver 50e 

WOODLAND SUPPLY 
COMPANY 

Box 311, Rutherford, N. J. 
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While 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. 

ADVERTISERS PAGE ADVERTISERS 

Ace Radio 152 
Acorn Electronics Corp. 156 
Aero Towers 163 
Alliance Manufacturing Company .2nd Cover 
Allied Radio Corp -. 9 
Almo . 155 
Altec Lansing Corporation 146 
American Phenolic Corporation 127 
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SWINDLE SHEET 
THE HOTTEST LIST IN THE LAND 

DICK ROSE 2912 Hewitt Ave., Everett 31, Wash. 

304TH 9LP7 2X2 $0.25 
5CP I 3DP1 559 .40 
5API 8013 800 .65 
5AP4 878 8013A 1.50 

4API0 1630 371A .75 
371B .70 

$1.95 95c 864 .09 

Gould Green 252 Greenwich St., N.Y.C. 7 

September, 1949 

DEALERS' CHOIC 
THREE DUOTONE NEEDLES PUT PEP IN ACCESSORY SALES 

THE DURPOINT -The Duotone Durpoint 
answers the steady demand for a good, 
permanent needle at low cost. Plays 
thousands of records without changing. 
Takes additional polish from record 
groove, reducing surface noise and record 
wear. Twelve needles on an eye- catching 
display, each packed on individual card. 
List price each needle, $1.00. 

ax arfirs 

1Y 
EN j 
E. FD L E 

THE "STAR " -A top -quality sapphire - 
tipped needle, the Duotone "Star" has 
rolled up sales records in stores across 
the country. Entirely hand made, long - 
wearing, individually tested and inspec- 
ted. Packed in individual transparent 
lucite containers. Free display cards and 
national advertising boost sales. List 
price $5.00. 

THE SHOCKPROOF NYLON -The 
Duotone Shockproof Nylon needle is 

really shockproof, will absorb shock when 
whole tone arm is bounced on record. 
Twelve needles in individual transparent 
plastic containers on three -dimensional 
self- demonstrating display. Free demon- 
stration needle and two counter signs 
with each card. List price each needle, 
$2.50. 

THE o MPANY,.INC. 

799 Broadway New York 3, N. Y. 

.. with 
your order 
of any 35 
G. E. Tubes. 

GENERAL ELECTRIC'S 

TELEVISION 
SERVICE COURSE 

Complete Correspondence Course of 1 Lessons 
You'll learn basic theory, receiver operation, tubes and com- ponents, installation and repair of various sets. You get real experience by working problems. Your answers are to be mailed to us, where they are graded and returned to you. Upon com- pletion of the course you will receive G.E.'s certificate of qualification for expert T.V. service. Display this certificate prominently. To your customers it Is a sign of expert, depend- able servicing. This is the T.V. course that means a more profitable future for you. 
And its all yours FREE with your order of 35 G.E. tubes ...at our regular "IiiGIi DISCOUNT" prices. You may order 35 
G.E. Tubes at once or 5 G.E. tubes with each lesson . but order TODAY. Start yourself on a more profitable T.V. Career. 

WHOLESALE RADIO PARTS CO., Inc. Dept. GE -1 
311 West 

Baltimore, 
Baltimore 

169 

www.americanradiohistory.com

www.americanradiohistory.com


 INDUSTRIAL 

SPECIAL PURPOSE 

IMMEDIATE DELIVERY 
AT LOWEST PRICES IN 

OUR HISTORY 
OlA $0.45 
1B22 4.35 
1N21 Xtal Diode .65 
1N21B Xtal Diode .80 
1N23 Xtal Diode .80 
1N23A Xtal Diode .85 
1N27 Xtal Diode .85 
1R4/1294 .65 
1R5 .95 
1S5 .95 
1S21 1.10 
1T4 .95 
2C26 .35 
2C26A .45 
2C34 .55 
2J21A 11.45 
2J22 9.85 
2J26 8.45 
2J27 14.45 
2J31 9.95 
2J32 14.85 
2J33 19.95 
2J37 13.85 
2J38 12.95 
2J48 14.95 
2X2/879 .65 
3A4 .35 
3A5 1.05 
3AP1 CRT 3.85 
3B22 2.95 
3B24 1.75 
3BP1 CRT 3.75 
3CP1 -S1 1.95 
3C24/24G .47 
3D6/1299 .65 
3FP7 CRT 2.95 
3HP7 CRT 2.95 
3GP1 CRT 3.75 
3Q5 .90 
REL -5 17.95 
5AP1 CRT 3.95 
5BP1 CRT 2.95 
5CP1 CRT 3.85 
5GP1 CRT 6.55 
5J23 14.25 
5J29 14.25 
5Y3G .40 
6A6 .90 
6AB7 .95 
6AC7 .90 
6AK6 .80 
6B7 .95 
6BE6 .65 
6C4 .45 
6C6 .75 
6C21 19.75 
6D6 .60 
6E5 .70 
6H6 .50 
6J5 /GT .50 
6J6 .90 
6N7 /GT .80 
6R7G .80 

6SF5 
6SG7 
6SH7 
6SJ7 /GT 
6SK7 /GT 
6SL7 /GT 
6SN7 /GT 
6SQ7 /GT 
7A4 
7A7 
7C4/1203 
7C7 
7E6 
7F7 
7H7 
7N7 
7Q7 
10 /VT -25A 
10Y /VT -25 
12A6 
12K8 
12SF7 
12SH7 
12SK7 
12SL7 /GT 
12SR7 
12x825 2 amp 

Tungar 2.25 
13 -4 Ballast .35 
15R 1.40 
FG -17 2.85 
REL -21 3.25 
23D4 Ballast .45 
25Z6 /GT .55 
28D7 .40 
30/VT -67 (For 

Walkie Talkies) .75 
33/VT -33 (For 

Walkie Talkies) .75 
RK -34 .45 
34 .35 
39/44 .35 
45 Spec. .55 
46 .80 
EF50/ V T250 .45 
CEQ 72 1.50 
72/3B24 1.75 
VR -75 .90 
76 .55 
VR -78 .65 
80 .45 
FG -81 -A 3.95 
83 .85 
83V .95 
89Y .40 
VR -90 .70 
VR -92 .65 
100R 3.25 
FG -105 9.95 
VR -105 .85 
VU -111 .65 
117Z3 .55 
VT -127 English .25 

Check this list for exceptional values in magnetrons, 
cathode ray tubes, voltage regulators, transmitting tubes -also neon, pilot 

and flashlight bulbs. These are brand new, standard make tubes. Order enough for future needs 

directly from this ad or through your local parts jobber. 

.65 

.70 

.40 

.65 

.65 

.65 

.80 

.60 

.65 

.65 

.40 

.65 
.65 
.75 
.75 
.75 
.65 
.40 
.45 
.25 
.65 
.70 
.40 
.60 
.70 
.40 

VT -127A 2.95 714AY 9.95 878 2.15 
VR -150 .55 RK715B 7.95 930 2.20 
VT -158 9.85 717A .90 954 .50 
FG -172 29.50 721A 3.95 955 .55 
205B 1.95 724A 4.65 956 .55 
211 (VT -4 -C) .65 724B 4.25 957 .55 
215A 1.95 725A 19.95 991 (NE -16) .30 
231D 1.30 726A 19.95 1005 .35 
282B 4.25 730A 11.95 1148 .40 
304TH 5.95 801 .60 1201 .75 
304TL 1.75 801A .75 1616 1.25 
307A 4.25 803 6.95 1619 .55 
316A .75 804 9.95 1624 1.25 
350B 2.55 805 5.45 1625 .45 
371B .85 808 1.75 1626 .45 
388A 4.95 809 2.75 1629. .45 
417A 19.95 810 7.95 1635 .95 
434A 7.45 811 2.35 2051 .95 
446A 1.55 813 7.85 7193 .35 
450TH 19.95 814 3.75 8011 2.55 
GL -471A 2.75 815. . . . . . . 2 85 8012 4.25 
527 11.25 826 .49 8020 3.35 
WL -530 17.50 829 3.25 8025 7.50 
WL -531 17.50 830B 3.95 9001 .70 
532A/1B32 3.55 837 1.75 9002 .45 
GL -559 3.75 838 3.25 9003 .65 
KU -610 7.45 841 .55 9004 .45 
HY -615 1.20 843 .55 9006 .45 
700B 9.95 851 39.50 

NEON BULBS FOR 
700C 
700D 

9.95 
9.95 

WL -860 
861 

2.55 
32.50 RADIO USE 

702A 2.95 864 .55 NE -2 $0.06 
703A 4.85 865 2.55 NE -15 .06 
705A 2.65 866A 1.30 NE -16 .24 
707A 19.50 869 26.50 NE -20 .06 
707B 23.25 869B 28.95 NE -21 .24 
710A 2.15 872A 2.45 NE -48 .24 
713A 1.55 874 2.15 NE -51 .06 

Stock No. 
350-40 
350-31 
350-42 
350-20 
350-14 
350-15 
348-22 
350-19 
LB-17 C 
LB-58A 
LB-57A 
LB-100A 
LB-101 
LB-101A 
LB-102 
LB-IO2A 
LB-102B 
LB-102C 
LB-104 
LB-105 
LB-106 
LB-107 
LB-108 
LB-109 
350-18 

WELLS 
SALES, 

PILOT AND FLASHLIGHT BULBS 
Mazda No. 
64 
57 
Spec. 
1446 
49 
3S6 
PR -10 
Proj. Bulb 

53 
Airplane Headlight 

323 
LM -60 
1195 
CC -13 
1491 
3D2 
313 
1816 
12A 
24 -A2 WE 

Volts 
6-8 
12-16 
12 
12 
z 
120 
6 

120 
24 
110 
12-16V 
24V 
3 
115V 
12-16 
110V 
2.4 
28 
28 
13V 
12 
24 

Watts 
3CP 
1.5CP 
6 
.2 amp. 
.06 
3 

.5 amp. 
500W 
.035 A 
7W 
1 CP 
239W 
(Aircraft) 
250W 
.50 CP 
100W 
.8 amp. 

( Airplane type) 
.17 amp. 
.33A 
.09 -.11 
.75 .105 

S -14 Argon 105 2). Watt 
S Telephone Type Neon 
1477 24 17 

10% DISCOUNT ON ORDERS OF 

Bulb 
G-6 
G-4% 
S-6 
G-3% 
T-3% 
S-6 
B-3% 
T-20 
T-2 
C-7 

A-I9 
T-1% 
T-20 
RP-11 
T-8 

T-3% 

T-2 
T-2 

T-2 

Base 
DC Bay 
Min. Bay 
Cand. Ser. 
Min. Ser. 
Min. Bay 
Can. Bay 
Min. Flang 
Med. Pf 
Tel. Base 
Cand. Ser. 
Min. Bay 
Med. Pf 
953 

Med. Pf 
DC Bay 
DC Pf 
DC Bay 
DC Bay 
Min. Bay 
Min. Bay 
Tel. Base 
Tel. Base 
Med. Ser. 

T -3 Min. Ser. 

$100.00 OR OVER 

Price 
30.07 

.08 

.13 
.07 
.06 
.11 
.05 

1.45 
.18 
.17 
.07 
.38 
.22 
.40 
.14 
.33 
.14 
.14 
.11 
.12 
.18 
.18 
.22 
.17 
.16 

Manufacturers: We carry thousands of electronic parts in stock. 

Send us your requests for quotation. 

Distributors: Our standard jobber arrangement applies. Order directly 
from this ad. 

320 N. LA SALLE ST., DEPT.R -9, CHICAGO 10, ILL. 
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Now ... help toward streamlining your ser- 
vice calls! The brand -new POCKET OFFICE (a 
General Electric "first" for more sales and 
profits) organizes your cards, prices, order 
blanks, job records in a handy 5" by 8" wallet. 

0 ..1/4 l-, aï 
lasts but sixty minutes. How can you make your time 

more productive? 
One answer is the new G -E Pocket Office. All the 

papers you need on the job, are tucked away neatly in this 
flat binder that slips conveniently into your coat pocket. 
When you want a business card, a tube price, a job ticket, 
it's there ... no searching for a form left back at your 
headquarters, no calling on your memory to record data 
best jotted down in pencil. 

Handsome in rich brown simulated leather 
lettering ... strongly made, durable ... the 
Office is an accessory you'll be proud to ow 

ur business cards. 
, cleverly designed out cards 

e price list, beneath a clear acetate 
ver. 

Resistor -condenser color code card. 
Job tickets, repair stickers, tube -test stick 
Large memo pad. 

Ask your General Electric tube distributor to'i -. "v you 
the Pocket Office, and give you the details on how to 
secure this up -to -date aid to efficiency. Then use it to 
convert every minute of your working time into p1 ofits! 
Electronics Department, General Electric Corr, pany, 
Schenectady 5, New York. 

ßlG C'Q'/L ,Óuipf,lIL 

GENERAL 
GGZÉ :?.Ce 

ELECTRIC 
161-MÁ6 
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High Temperature is Tough 
On Long Life . . . 

IMallory Capaçitor, 
Atitskinagirm. Asti -7111.1 

It's one thing for a capacitor to have long life. 

But it takes a MALLORY CAPACITOR to sustain 
its long life at high temperatures. Tests prove that 
the characteristics of Mallory FP Capacitors are 

practically unchanged after 2000 hours at a 

temperature of 185° F. 

Rigid manufacturing controls guard MALLORY 

CAPACITORS against contamination -the enemy 

of long life. Mallory Capacitors are untouched by 
human hands; production workers wear rubber 
gloves. And Mallory specifications on chloride 
content of the gauze are even more rigid than on 

hospital gauze, for gauze is the base on which 

aluminum is sprayed to create the anode plate. 

You can depend on Mallory Capacitors for longer 

shelf life -longer life in an inactive set -lower 

Buy Mallory Assured Quality At Regular 

RF impedance- ability to withstand higher 
ripple current. 

Mallory Capacitors cost no more than ordinary 
capacitors. They're easy to install, and when they're 
installed they're dependable ... and that means 
the kind of service that satisfies customers. Order 
from your Mallory distributor. 

NEW IMPROVEMENTS IN MALLORY 
FP CAPACITORS ... Feature stronger 
anode tabs -withstand higher dis- 
charge currents -improved high surge 
separators -still greater beat resistance 
-extra heavy rubber seal -heav 
cathode tab -special etched cathod 

y 
e. 

Price Levels 

CÀPÁ : CONTROLS ...VIBRATORS 
SWITCHES . . RESISTORS . RECTIFIERS ... 
VIBRAPACK* POWER SUPPLIES... FILTERS 

*Reg. U. S. Pat. Off. 

APPROVED PRECISION Pk.Ct®UCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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