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ffnier, 
for extra profit 

EVERY successful service call automatically 
results in extra profit ... in dollars and cents ... and in increased "customer confidence." 
You can insure both kinds of profit by cou- 
pling your good name in partnership with 
another ... RCA. 

Wherever you go, the familiar RCA emblem 
serves as your silent partner, helping you to 
sell your service and build repeat business. 
And the superior quality of RCA Receiving 
Tubes and Kinescopes protects your profit 
by cutting those costly call -backs caused by 
premature tube failures. 

Helping you to safeguard your reputation 
is a vital, everyday service of RCA Tubes. And 
that protection is yours at no extra cost. 

"Sign up" for Success 
Identify yourself with RCA! Ask 
your RCA Tube Distributor today 
how you can qualify for a Dealer 
Identification Plaque displaying 
your name. He'll give you full 
details on the big RCA Sales 
Promotion Program. 

RADIO CORPORAT /ON of AMER /CA 
NARR /SON. R. J. ELECTRON TUBES 

MEIN 
1 
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YOU PRACTICE COMMUNICATIONS 
with Kits I Send You 

Build This Transmitter 
As part of my Communications 
Course I send you parts to build 
the low power Broadcasting 
Transmitter shown at the right. 
Use it to get practical experi- 
ence putting a station "on the 
air." perform procedures re- 
quired of Broadcast Station 
operators. You build many other 
pieces of equipment with kits I 
send. I train you for your FCC 
Commercial Operator's License. 
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he EMi,.TY 
Asa say other Ras 

YOU PRACTICE SERVICING 
with Kits I Send You 

r 
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Train ou at o me b e 

Ö.TELEVION n 

Build This Tester 
l'ou build this llultitester from 
parts I send, use it to earn 
extra money in your spare 
time fixing neighbors' Radios. 
I also send you speaker, tubes, 
chassis, transformer, loop an- 
tenna, everything you need to 
build a modern Radio and 
other equipment. You get prac- 
tical experience working with 
circuits common to both Radio 
and Television. All equipment 
is yours to keep. See and read 
about it in my FREE 63-page 
book. Just cut out and mail 
coupon below! 

TELEVISION 
Today's Good Job Maker 

TV now reaches from coast -to- coast. Over 15 million TV sets are now 
in use; 108 TV stations are operating and 1800 new TV stations have 
been authorized. This means more jobs, good pay jobs with bright fu- 
tures. Now is the time to get ready for success in TV. Find out what 
Radio- Television offers you. Mail coupon now for my 2 Books FREE! 

I TRAINED 
THESE MEN 

Has Growing Business 
-I am becoming an espe 
Teletririan as well as 
I:adiotrician. Without your 
practical course I feel this 
would have hoes impossi. 
iness continues to grow." 

G. Brogan. Inuir:illc, Ky. 

Good Job with Station 
"1 am Broadcast F]. cilicer 
at WLPM. Another tech- 
nician and I have opened 
a Radio -TV service shop 
in our spare time. Big TV 
sales lime. As a result we have more 
work than we can handle. " -J. H. 
Bangley, Jr., Suffolk, Va. 

Praises NM as Best Course 
"I was a high school atu. 
dent when I enrolled. My 
friends began to bring 
their Radius to ate. I real - 
ized a profit of $31111 by the 

time I colllpleted the course. "-John 
Hopper, Nitro, West Va. 

AVAILABLE 
to all qualified 

VETERANS 
UNDER G.I. BILLS 

NRI Training Leads to 
Good Jobs Like These 

Kg Broadcasting: Chief .R__ _- akTechnician,Chief 
Operator, Power 
Monitor, Recording 
Operator, Remote 
Control Operator. 
Servicing: Home 
and Auto Radios, 
P.A. Systems, Tele- 

vision Receivers, Electronic Controls, 
FM Radios. In Radio Plants: Design 
Assistant, Transmitter Design Techni- 
cian, Tester, Serviceman, Service Man- 
ager. Ship and Harbor Radio: Chief 
Operator, Assistant Operator, Radio- 
telephone Operator. G yernment Radio: 
Operator in Army, N11, Marine Corps, 
Coast Guard; Forestry Service Dis- 
patcher, Airways Radio Operator. Avia- 
tion Radio: Transmitter Technician. Re- 
ceiver Technician, Airport Transmitter 
Operator. Televi- 
sion: Pick -up Oper- 
ator, Voice Trans- 
mitter Operator, 
Television Tech- 
nician, Remote Con- 
trol Operator, Ser- 
vice and Mainte- 
nance Technician. 

America's Fast Growing Industry 
Offers You Good Pay, Success 
Do you want a good pay job, a bright future, security? Then get 
into the fast growing RADIO- TELEVISION industry. Hundreds I've 
trained are successful RADIO- TELEVISION TECHNICIANS. Most 
had no previous experience, many no more than grammar school 
education. Keep your job while training at home. Learn RADIO - 
TELEVISION principles from easy -to-understand lessons. Get prac- 
tical experience on actual equipment you build with parts I send you. 

Make Extra Money in Spare Time While Training 
The day you enroll I start sending you SPECIAL BOOKLETS that 
show you how to service neighbors' Radios in spare time while train- 
ing. Use MULTITESTER you build to help service sets, get practical 
experience working on circuits common to both Radio and Television. 
Find out how you can realize your ambition to be successful in the 
prosperous RADIO -TELEVISION industry. Even without Television, 
the industry is bigger than ever before. 105 million home and auto 
Radios, over 2900 Radio Stations, expanding Aviation and Police Radio. 
Micro -Wave Relay, FM and Television are making opportunities for 
Servicing and Communications Technicians. 

Mail Coupon - Find Out What Radio -TV Offers You 
Send for my FREE DOUBLE OFFER. Cut out and mail coupon below. 
Send in envelope or paste on postal. You will get actual Servicing 
Lesson to prove it's practical to learn at home. You'll also receive my 
64 -page Book, "How to Be a Success in Radio -Television." Read what 
my graduates are doing, earning, see photos of equipment you pracz:ce 
with at home. J. E. Smith, President. Dept. 3GE 

National Radio Institute, Washington 9, D. C. 

MR. J. F. SMITH, President, Dept. 3GE 
National Radio Institute, Washington 9, D. C. 

Mail me Sample Lesson and 64-page Book, 
FREE. (No salesmen will call. Please 
write plainly.) 
Name 

Address 

City Zone.. ..State 
V ETC write in date `B a7 of discharge 

Age 

sal es 
RADIO i TELEVISION NEWS is published 1110111thl, by the ZIn -Davis Publishing Company at 84 It Lake St., Chicago 1, 111. Entered as second.cia4s Jul, 21. I04S. he I ",.t price. (hi Ill.. under the act of hla,ri, 3. 1879. Authorised by Post Office Department. Ottawa. Canada. as second -class 

nter 
SUBSCRIPTION RATES: Radio & Televisiol, Nes -one year. V. 8. and Possessions. Pan -American tries. d Canada $4.00: all other I:. elan countries 

matter. 
85.00: 

Radio- Electronic Engineering Edition -one year. U. S. and Possessions. PanAmeriean countries. and Canada 80.00: II other foreign untries 87.04. Postmaster- Please return undelivered copies under form 3589 to 04 E. Lake St.. Chicago 1, Ill. 
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NOW...from D.T.L's MILLION DOLLAR TRAINING CENTER 

Learn to master 

TELEVISION 
RADIO - ELECTRONICS 

by getting EVERYTHING YOU NEED! 

ome to 

.T.I:S 
great CHICAGO 
LABORATORIES 
...one of the Nation's FINEST! 

America's amazing multi -billion dollar Television field now offers you o chance of a 

lifetime to get started toward a grand job or your own business. With TV station limit 

now raised from over 100 to 2053, Television is headed for almost every community. 

Mail coupon today. See how you may prepare to cash in on the coming TV BOOM. 

Get ALL of your training 
AT HOME ! ...including setting 

up your own HOME LABORATORY 

Now, in the heart of the nation's TV Center, yo 
can get all of your preparation in D.T.I.'s big, 
modern, wonderfully equipped training labora- 
tories. Loads of commercial equipment and 
ample, well qualified instructors help you 
get a thorough, practical preparation in the 
SHORTEST POSSIBLE TIME. Part time student 
Employment assistance can help you pay your 
way while in training. 

EMPLOYMENT SERVICE 
As soon as you complete either the Chicago 
Laboratory or Home Training, you'll find D.T.I.'s 
grand Employment Service ready to help you 
start earning real money. Get full facts. Mail 
coupon today. 

MILITARY SERVICE: If subject to mil- 
itary service, the training informa- 
tion we have for you should prove 
very helpful. Mail coupon today. 

ABOVE: You build and 
keep this big 5 INCH 
commercial -type oscil- 
loscope - one of the 
most useful test units 
used in TV today. 

ACT NOW! MAIL COUPON TODAY 
Get this publication FREE! 

DeFOREST'S TRAINING INC. RN -7 -J 
2533 N. ASHLAND AVE., CHICAGO 14, ILL. 
I would like your Opportunity News Bulletin showing "89 
Ways to Earn Money In Television- Radio -Electronics "; also, 
complete facts about the training opportunity made possible 
by your organization. 

Name Age-.--. - 
Address Apt 

s City zone State 

July, 1953 

See how you may now get one of today's most corn - 
plate, effective combinations of major home training 
aids -including (1) well illustrated lessons, (2) the 
wonderful aid of HOME TRAINING MOVIES and (3) 
21 big shipments of electronic parts for setting up your 
own HOME LABORATORY. You work over 400 con- 
struction and test procedures to get the practical expe- 
rience you need. This includes building and keeping a 

5 INCH "SCOPE ", jewel bearing MULTI -METER and a 

big 21 INCH TV SET. (D.T.I. offers another home 
training in Television -Radio -Electronics, but without the 
TV set.) Mail coupon today for exciting facts. 

a1 

MOVIES 

luNcH 
You build and keep this u anding 
21 INCH -sharp ;mogo -D.T 1. quality. 
engineered TV set. Can be readily con. 
verted to receive U.H.F. 

Use 16 mm. Only D.T.1, provides you with 
the loan of visual training 
movies at home to help you 
master important basic points 
faster ... easier ... better! 

"ONE OF AMERICA'S FOREMOST 
TELEVISION TRAINING CENTERS" - Established 1931 - 

i, 

ftrr 
111 

rrrrrr -11 ;;, 
-'17 RRt9. 

DEFOREST'S TRAINING, INC. 
AFFILIATED WITH 

DEVRY %c`tif ca INSTITUTE 
0 14, ILLINOIS 
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Birthplace 

of the 

Transistor 

The Transistor, that revolutionary new electronics device, 

is a product of telephone research. It was conceived, in- 

vented and developed at Bell Telephone Laboratories by 

men in search of ways to improve telephone service. It 
was announced just five years ago. 

The Transistor can do most of the things that vacuum 

tubes can do -and others, too -but it is not a vacuum 

tube. It works on entirely new physical principles. Rugged, 

simple and tiny, the Transistor uses incredibly small 

amounts of power -and then only when actually operating. 

Transistors promise smaller and cheaper electronic 

equipment and the spread of electronics where other equip- 

ment has not been able to do the job as economically. They 

are already at work in the Bell System, generating the sig- 

nals that carry dialed numbers between cities, and selecting 

the best route for calls through complex switching systems. 

Engineers see many other possibilities: for example, as 

voice amplifiers in telephone sets to aid the hard of hearing, 

and as switches. 

Bell Telephone Laboratories at Murray Hill, N. J. Other labora- 

tories are in New York City and at Whippany and Holmdel, N. J. 

Recognizing the tremendous possibilities of the 
Transistor in every phase of the electronics industry, the 

Bell System has made the invention available to 40 other 

companies. Thus, again, basic research to improve telephony 

contributes importantly to many other fields of technology 

as well. 
TRANSISTOR SUMMARY 

Basically, a Transistor is a tiny wafer of germanium with three 
electrodes, over -all about the size of a coffee bean. 

It can amplify signals roo,000 times on much less power than 
a pocket flashlight requires. This opens the door to its use in 

smaller telephone exchanges where vacuum tube equipment would 

be too costly to operate. 
Unlike a vacuum tube, the Transistor has no vacuum and no 

filament to keep hot. It operates instantly, without "warm -up" 

delay. The Transistor can also be used as an electric eye and to 

count electrical pulses. 

BELL TELEPHONE 
LABORATORIES 

"a °4.0. Improving telephone service for America 

provides careers for creative men in scientific and technical fields. 

RADIO & TELEVISION NEWS 
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Unmatched Selectivity 
Even at Twice the Money! 

Hallicrafters 
Model S-76 

-t1- Dual Conversion - no images! 

* Automatic Noise Limiter! 

* Giant "S" Meter -4- Scale! 

* Temperature Compensation! 

The medium priced receiver that made the industry 
adjust its sights! Unmatched selectivity, even from 
receivers that cost twice as much. Just check the 
selectivity curves against other sets -see what 
Hallicrafters unmatched design experience can mean 
to you. 

Model S -76 is a 4 -band, dual conversion superhet- 
erodyne circuit, covering 538 kc to 32.0 mc. Bands: 
538 to 1580 kc, 1720 kc to 4.9 mc, 4.6 mc to 13.0 mc, 
12 mc to 32.0 mc. Two 3 gang tuning condensers are 
used, the first for main tuning and the second gang 
for fine tuning and electrical band spread. 1. r -f, 2 
conversion, 2 i -f stages. 5 position selectivity. Phono 
input jack. 3 watts audio output. Only $17950 

The Finest Buy in SW! -The S -38C 
-Best performance per dollar, you'll 
find, the S -38C is the outstanding 
low priced set on the market. 540 kc 
to 32 mc in 4 bands. Maximum sen- 
sitivity per tube - far out -performs 
ordinary broadcast sets. Built-in 
speaker. 115 V AC or DC. 4 tubes 
plus rectifier. $49.50 

July, 1953 

TVI Suppressed 100 Watter- 
Model HT -20- Continuous coverage 
from 1.7 mc to 31 mc. Full band 
switching. Choice of 10 crystals. 
Shielded, filtered r -f compartment 
plus built -in, low -pass 52 (ohm) 
coaxial line output filter reduces to 
more than 90 d.b. all responses over 
40 mc. Only $449.50 

SELECTIVITY CURVES 
S -76 
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KC FROM RESONANCE. 

hallicrafters 
Chicago 24, Illinois 

Hallicrafters, Ltd., 51 Camden St., Toronto, Canada 

World's Leading Exclusive Manufacturer of 
Communications Equipment, High Fidelity, 

Radio and Television 
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E -V ADDS THE MAGIC TOUCH 
TO TV RECEPTION 

all n e I UHF 
TV CONVERTER 

MODEL 3300 

Truly the ultimate In a 

UHF TV Converter. 
Engineered and built by 

ElectroVoice, the E -V 

3300 combines the finest 
in design, construction 
and performance. It is 

thoroughly field proved. 

Adds all UHF Channels to VHF Sets 

Non -slip micrometer type tuning 
system' provides smooth, accurate, 
continuous tuning of all UHF 
channels 14-83. No band switches, 
strips or coils. New high -efficiency 
low -loss circuit. Operates with 
either separate UHF and VHF 
antennas or on all- channel (2-83) 
antenna. Adequate shielding. One 
control turns Converter and TV 
set "on" or "off" and switches 
to correct antenna. Utilizes channels 
S or 6 of VHF TV set as Inter- 
mediate Frequency. Does not affect 
VHF reception. 
Installation if simple -connect to 
antenna input of VHF TV set and 
just plug in. For 105.125 volts, 
50-60 cycles AC. Housed in small, 
attractive dark brown cabinet, 
734' x 5t/4' x 61/4e. 
Completely self-contained, ready 
for installation. 
MODEL 3300. List Price, $39.50 

'Patent Applitd For 

Send for Bulletin 
No. 188 

ELECTRO- VOICE, INC. 
410 CARROLL STREET BUCHANAN, MICH. 
Export: 13 E. 40th Si., New York 16, U.S. A. Cable,: Ariab 
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B Y T H E E D I T O R . 

SUMMERTIME REVENUE 

THE hot weather that lies ahead of 
us and the extra daylight hours will 

keep many TV viewers out -of -doors 
and away from their sets to enjoy the 
nice weather. The aggressive service 
technician will take advantage of the 
summer months to survey his cus- 
tomers for antenna replacements. 

It is a fact -not fancy, that a great 
proportion of TV antenna installa- 
tions in fringe areas, especially those 
made two to four years ago are out- 
moded and inferior compared with late 
designs. 

We observed, during a recent trip, 
that many antenna systems in fringe 
areas and in damp climates are still 
using flat twin -lead. 

Many of these leads are lying flat 
on the roofing with an accumulated 
film of soot (carbon) and the leads 
draped over the metal gutter, en route 
to the receiver. It is commonplace 
to find pipe masts improperly guyed 
with uneven stress at the point of 
connection. Many guy wires are stag- 
gered on the pipe and easy prey to 
á high wind. 

Stand -off insulators are rusted and 
are discoloring the dwelling and many 
installations are still without the es- 
sential lightning arrester. 

It is amazing that these conditions 
do exist. It is even more amazing 
that dealers and technicians are so 
completely blind to the opportunities 
that are theirs in tapping the replace- 
ment market for newer and more ef- 
ficient antennas and accessories. 

Every home owner fs familiar with 
the effects of corrosion on his lawn 
mower, power tools, the kids' bicycles, 
and on his plumbing. It is not diffi- 
cult to explain the necessity for re- 
placing his outside antenna and hard- 
ware with new and more efficient ar- 
rays. 

We have talked with many techni- 
cians and have found many to be 
timid and hesitant about approaching 
a customer on the subject of antenna 
replacement. An auto service man- 
ager never hesitates to recommend a 
new spark plug or new tires to a cus- 
tomer if he feels he can justify a sale. 

In many instances, he will be doing 
a customer a real favor and will help 
to prevent accidents caused by the 
toppling of poorly guyed masts and 
towers. He will replace all stand -offs 
with new parts which he will protect 
with one of the several sprays now on 
the market. He will replace all the 
old flat twin lead with the more ef- 
ficient tubular types and he will in- 
stall an approved lightning arrester, 

properly grounded and correctly 
located. 

The summertime is ideal for an in- 
tensive campaign to check on all the 
antenna installations that have been 
in service over two years -especially 
near salt water. If the installation is 
one of your own, your approach should 
be one which implies that you wish to 
make your customary "periodic" in- 
spection because of the damage such 
installations can incur due to weather. 
You should have no difficulty in ob- 
taining permission to make such an 
inspection. Your report to the home- 
owner should be complete and care- 
fully worked out. His confidence in 
your judgement and television "know - 
how" will probably mean a green light 
for any work that you may recom- 
mend. In some instances only guys, 
certain hardware accessories, or ar- 
resters will need replacing -in other 
cases the entire installation will have 
to be renewed. 

On "cold" calls on customers for 
whom you have not done work pre- 
viously take time to sell yourself and 
your service before requesting permis- 
sion to make an inspection of their 
antenna systems. Most home owners 
are "damage" conscious and will ac- 
cept suggestions that will make their 
property less hazardous if they are 
approached correctly. 

There is no reason why you can't 
glean many leads from your older 
service record cards or those that 
have been in the inactive file for some 
time. The damage a falling antenna 
can cause is no small matter and may 
even endanger life -so the average 
householder will welcome your sug- 
gestion to "take a look before it is 
too late." 

Don't forget to take a look at "John 
Doe's" antenna too while you are in 
his neighborhood. Even though he's 
a new customer and even though his 
antenna was erected recently and is in 
good condition, he will long remem- 
ber your thoughtfulness for two min- 
utes of your time spent in re- checking 
the recently installed array. 

There is still plenty of room in the 
service field to employ more common 
sense to the erection of antennas. 

Multi- element antennas are still be- 
ing strapped to old chimneys that have 
weakened through the years. Many 
are incapable of supporting the addi- 
tional weight and stress of an antenna 
and represent a real hazard to the 
dwelling and its occupants. 

These hazards should be eliminated 
and there is no better time than 
now. O.R. 

RADIO & TELEVISION NEWS 
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big values 
new releases 

in ALLIED'S latest 
Catalog & Supplement! 

FREE: SEND FOR BOTH 

r 
KNIGHT PORTABLE RADIO KIT 

Build this powerful 3 -way super - 
bet portable for AC, DC or battery 
operation. Tunes 535 -1650 kc 
broadcast band; has built -in an- 
tenna, PM speaker, printed audio 
circuit, handsome carrying case. 
Easy to assemble from illustrated 
manual. High- quality kit includes 
all parts, tubes and case (less bat- 
teries). Shpg. wt., 6 lbs. 
83 -730. Only $18.75 
Battery Kit $3.64 

TV BOOSTER BARGAIN 

Famous Standard Coil printed 
circuit TV booster at less than 
half original price. Provides uni- 
form gain on all 12 VHF channels. 
Easy to tune; use with indoor an- 
tenna in primary areas, with out- 
door antenna in near -fringe areas. 
Improves reception markedly. 
For 110 -120 v., 60 cy. AC. Shpg. 
wt., 4 lbs. 
97 -233. While they last, 
Only $9.95 

TRAV- ELECTRIC 

SENIOR 

CONVERTER 

Ultra- compact 
60 cycle converter for changing 6 
volts DC to 110 volts AC. Capac- 
ity: 30 watts continuous, 40 -45 
watts intermittent. Simply plugs 
into auto cigarette lighter. Per - 
mita mobile use of broadcast and 
SW radios, recorders, dictating 
machines, fluorescent lamps, etc. 
Fully filtered. Only 2 35x2 3¢x34'. 
3M lbs. 
$0 -272. Only $10.63 

PHILMORE RADIO CONTROL KIT 

Build your own remote- control 
transmitter and receiver. Operates 
model airplanes, boats, autos, etc. 
Crystal- controlled transmitter for 
27.255 mc (requires easily ob- 
tained FCC operating permit). 
High -gain super -regenerative 
receiver. Easy to build. Complete 
with all parts, telescoping anten- 
na, crystal and cabinet (less bat- 
teries). 44 lbs. 
83-034. Only $41.47 
Complete Set of Batteries.... $7.15 

ELECTRO -VOICE UHF CONVERTER 

New! Micrometer tuning for 
smooth, continuous reception of 
all UHF channels. Just connect 
to antenna input of any VHF TV 
set and plug in. Operates with all - 
channel antenna or separate VHF 
and UHF types. Single -knob, easy 
control. Uses VHF channels 5 or 
6 as IF. 300 ohms input and out - 
put imp. Complete with tubes. 
For 110 -120 v., 60 cy. AC. 5 lbs. 
98-097. Only $33.96 

TV CASTER BASE 

Easy to install 
under any TV con- 
sole- permits quick 
and easy rolling to 
any desired location. 
Rolls smoothly in 
any direction. Steel 
frame is adjustable 

to 30' wide, 27' deep to fit prac- 
tically any console. No tools re- 

quire for 
installation. Shpg. wt., 

98 -989. Only $5.95 

KNIGHT VT VOLT -011M- MILLIAMMETER KIT 
Terrific Value! Response to 2.5 mc. Bridge -type cir- 
cuit; 1% resistors. Input res.: DC, 20 mega; AC, 1.5 
mega. .1¡' meter. Ranges: AC p -to -p volts, 0 -8 -28- 
84- 280 -840 -2800; AC rms & DC volta, 0- 3- 10- 30 -100- 
300 -1000; DC ma.0- 3- 10 -30- 100 -300 -1000; res. 0 -1000- 
10K-100K ohms & 0 -1 -10 -1000 mega; cap., .005 -.5, 
.05 -5, .5 -50, 5 -500, 50 -5000 mfd. With tubes, leads, 
case, instructions. For 110 -120 v. DC or 60 cy. AC. 
83 -120. Only $24.95 
83.121. Hi -V Probe; extends DC range to 30 KV $6.95 
$3-1 22. Hi- FrequencyProbe forAC range to 200mc $ 5.95 

KNIGHT SELF -CHARGING PORTABLE 

Deluxe superhet portable for AC, 
DC or battery operation. With 
battery "Rejuvenator" circuit 
which extends normal "B" bat- 
tery life 2 to 4 times! Covers full 
broadcast band; has tuned RF 
amp, loop antenna, AVC, 5' PM 
speaker. Attractive carrying case, 
10 x 12% x 4M': Complete with 
tubes, less batteries. 9 lbs. 
6K -718. Only $35.75 
$0-652. Battery Kit $4.36 

JFD UHF -VHF 

ANTENNA 

Wonderfully efficient; uses con- 
ical element and reflector for VHF 
and "bow -tie" for UHF. Equipped 
with printed circuit antenna cou- 
pler for excellent signal transfer 
Into single transmission line. Easy 
to install. (Less mast and 300 - 
ohm twin line.) Shpg. wt., 6 lbs. 
98 -368. Only $11.20 

FINNEY 400A 
UHF -VHF 

ANTENNA 

New! Dou- ble co- lateral 
UHF -VHF 
antenna 
featuring 
32 driven 

elements for high gain and direc- 
tivity, with superior signal -to- 
noise ratio. Superb for fringe -area 
reception -good for VHF up to 
150 miles or more. Rugged; corro- 
sion- proof; pre- assembled, light- 
weight. Requires 10 -ft. mast and 
300 -ohm twinline. 14 lbs. 
97 -104. Only $32.34 

WELLER SOLDERING GUNS 

Squeeze the trigger -you're ready 
to solder in 5 seconds. Latest 
heavy -duty, instant -heat gun; 
with 2 spotlights that light up 
working area. Air- cooled trans- 
former. 3 lbs. 
46.642. Single -heat, only ... $9.75 
46641. Dual -heat, only... $11.71 

PET 'Is DRILL VALUE 

Precision gear -type chuck drill 
with pistol grip. Instant- release 
lock -type trigger switch built into 
grip. Forced ventilation; runs cool. 
Speed: no -load, 1600 rpm; full- 

load, 900 rpm. Capacity: M' in 
steel, 4' in hardwood. 6 -ft. cord. 
For 110 -120 v. AC or DC. 4 lbs. 
46-280. Only $17.21 

EQUIPTO "LITTLE GEM" CABINET 
New! Drawer cabinet for small 
parts. Contains 4 drawers, with 
dividers for 48 compartments 
(dividers adjustable on 14' cen- 
ters). Each drawer 134' h, 11' w, 
11'd. Cabinet overall, 64 x 11 z 
11'. Olive green baked enamel 
finish. Shpg. wt., 20 lbs. 
$6-066. Only $17.80 

TAP -A -LINE 

New type electrical line outlet, 
powering as many as 8 separate 
appliances from any wall outlet. 
Plastic cased; 12' long, 1" square. 
With 6 -ft. cord and plug. Rated 
1000 watts. 1% lbs. 
52 -636. Only $1.47 

ALLIED RADIO CORP., Dept. I -G -3 
833 W. Jackson Blvd., Chicago 7, III. 

Send FREE ALLIED Catalog and Supplement 

Enter order for 

$ enclosed. 

Name 

Address 

City Zone State 
-J 
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TY_ BD1Q ERVICE 

YO V All -New Service Aids from 
CAN 
GET 

Westinghouse Tube Distributors 

Create confidence in 

your shop with bright 
new signs like these: 

TELEVISION 
...RADIO 

2 

Indoor Lighted Sign 

Giant Outdoor Illuminated Sign Personalized Window Dis- 
Your store nome in big letters) play. It never stops moving. 

Modern Clock Sign 4.foot Wall Banner 

V S RADIO SERVICii 

Attract new customers, build 
repeat business with lasting re- 

minders like these: 

5-Foot Lighted Window Sign Brilliant Counter or Window Sign 

Plastic Phone Dial Reminder Service Stickers 

3 
Be business -like, save 
time with tested serv- 
ice aids like these: 

Lizard Billfold Give -Away Hard -Hitting Postale - stamped and imprinted. 

De Luxe Tube Caddy Pilfer -Proof Tube Cabinet 

Reversible Service Jacket Swiss Calendar Watch TV Tool Set 

SERVICE DEALERS: You can now get these sales builders 
- and many more - from your nearest Westinghouse 
RELIATRON Tube Distributor. Call or visit him soon. If 
you don't know where to find him, write Dept. G -207 at 
the address below. We will send you his name and address 
and a catalog of the complete new Westinghouse line of sales 
aids and business builders. 

RELIATRON TUBES 
T M 

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y. 

10 RADIO & TELEVISION NEWS 
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,Y WALSCO 
HAS THE ONLY UHF 

ANTENNAS WITH 

AMAZING 

x-11 

Hollow, unbreakable X -77 
Insulator used exclusively on 

Walsco Corner Reflector and 
Reflecto -Fan. 

INSULATOR 

X -11 insulator makes Walsco the most efficient, 
all -band UHF antennas in America. Nothing 
compares with it! 
X-77 is hollow, allowing lead -in wire to pass 
through the center. Wire is kept completely 
out of field pattern. It eliminates broken 
wires caused by strain of wire on antenna terminals. 

X-77 can't break ... ever! It's 5 times stronger 
than polystyrene. Silicone treated to shed 
dust and moisture ... not affected by extreme heat, 
cold or wind. 

X -77 is non -hygroscopic. Outstanding insulating 
qualities will last indefinitely. 

Largest in demand 
everywhere 

Catalog No. Description 

Avg. 
Gain 
Mt) 

list 
Price 

Reflecto -Fan 4400 Single Bay 7.0 $ 6.75 
'4402 Dual Stack 11.0 14.25 
'4404 4 Bay Stack 14.5 35.00 

Corner Reflector 4450 Single Bay 11.2 14.50 
'4452 Dual Stack 16.4 32.00 

'Supplied with complete stocking kit 
Mast not included in prices. 

ulALSCO 

Walter 1. Schott Co. 

Los Angeles 18, Calif. 
Chicago 6, Ill. 

Overseas Representative. Ad Auriema, Inc., 89 Brood St., New York 4, N.Y. 
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The most 

Powerf u I 
Ti/ROTOR 
on the market 

Power When and Where You 

Need It ...To Turn ANY TV 

Antenna Array Under All 
Weather Conditions- 

Complete rotor with "COMPASS 
CONTROL" cabinet having illu- 
minated "perfect pattern" dial 
(uses 8 wire cable) .... $49.95 

THE RADZART CORPORATION 
CLEVELAND 13, OHIO 

CORNELL-DUBILIER 
SOUTH PLAINFIELD, NEW JERSEY 
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Sweeping the Country! / TUNERS 
and 

'PRE -FAB' RECEIVERS 

Collins Audio Products Co. is in no way 
affiliated with Collins Rodio Co. 

AUDIO PRODUCTS CO. 

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

oscillator, 6BA6 1st IF, (2) 6AU6 2nd and 3rd 
IF, (2) 6AU6 limiters, 6AL5 discriminator, 
6AL7 -GT double tuning eye, 5Y3 -GT rectifier. 
Sensitivity 6 to 10 microvolts, less than !2 of 

.1 °o distortion, 20 to 20,000 cycle response 

with 2DB variation. Chassis dimensions: 12'2" 
wide, 8" deep, 7" high. Illustrated manual 
supplied. Shipping weight 14 lbs. 

Two ALL NEW Complete Kits for 

Every High -Fidelity Need 

Selected Basic 

411411 

. 

$1525 
FMF3 Tuning Unit 

The best for FM. The most sensitive and most 
selective type of "front end" on the market. 
6 to 10 microvolts sensitivity. Image ratio 500 
to 1. 616 tuned RF stage, 6AG5 converter, 
6C4 oscillator. Permeability tuned, stable and 
drift -free. Chassis plate measures 61/2 "54'/2 ". 
In combination with the IF -6 amplifier, the 
highest order of sensitivity on FM can be at- 
tained. Tubes included as well as schematic 
and instructions. Draws 30 ma. Shipping 
weight FMF3: 2'/2 lbs. Dial available 53.85 

Each Collins Tuner Kit is complete 
with punched chassis, tubes, power 
transformer, power supply compo- 
nents, hardware, dial assembly. 
tuning eye, knobs, wire, etc., as 

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

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

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

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

producing system up to date with 
a new Collins Tuner. 

Components For Special 

231 Rill% ,á., !es 3 OM _i t> Al <r. in 

po!r!e!lRid .,-. .. 

$19'S IF -6 Amplifier 

A remarkable value! 6 tubes are used in the 
IF amplifier: 6BA6 1st IF, (2) 6AU6 2nd and 
3rd IF's, (2) 6AU6 limiters and 6A1.5 discrimi- 
nator. High gain, wide -band response (200 
KC) for highest fidelity. 20 to 20,000 cycles. 
Distortion less than 1/2 of 1 %. Draws 40 ma 
6.` 220 volts. Chassis plate dimensions: 
11.5 16 "x2'/2" Shipping weight: 3 lbs. 

RD -1C Tuner & Dial 
$2850 

The COLLINS RD -IC FM tuner chassis is unique in the field. 
A whole, compact FM tuner and dial that fits in the palm 
of your hand. Convert AM sets to FM /AM receivers for only 
a few dollars! Unlimited applications where space is at a 
premium. Use in conjunction with your phonograph amplifier. 
Full frequency response to 20,000 cycles. Sensitivity 20 micro- 
volts, permeability tuned. Tuning unit and IF amplifier on 
the same chassis plate. Draws 40 ma u' 100 volts. Tubes: 
6AG5 converter, 6C4 oscillator, (2) 6AU6 IF amplifiers, 6A15 
in new ratio detector circuit Shipping weight tune, and 
dial 5 lbs 

II 

FM /AM Tuner Kit 
$7750 

The original 15 tube deluxe FM /AM 
pre fab kit redesigned on a smaller 

chassis. The tuner now measures 14" 

wide by 12" deep by 7'2" high. This 

attractive new front and dial assembly 

opens up new applications where space 

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

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

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

tuning unit, magic eye assembly and 

complete instructions. All tubes includ- 

ed. Shipping weight 19 lbs. 

Applications 

AM -4 Tuning Unit $2450 
Tops in AM superhet performance! A 3 -gang 
tuning condenser gives 3 tuned stages with 
high sensitivity and selectivity. Assembly is 
completely wired, tested and aligned ready 
for immediate use. Frequency coverage 540 
KC to 1650 KC at a sensitivity of 5 micro- 
volts. Tubes 68A6 RF amplifier; 6BE6 con- 
verter; 6BA6 IF amplifier and 6AT6 detector. 
Draws 30 ma ç 220 volts. Mounts on a chas- 
sis plate measuring 4 "x7/6 ". Ship- 
ping weight 21/2 lbs. Dial avail- 
able at S3- 85. 

To: Collins Audio Products Co. Inc. 
P.O. Box 368, Westfield, N. J. 
Tel. WEstfield 2 -4390 

FM Tuner Kit FM /AM Tuner Kit Slide Rule Dial Assembly 
FMF -3 Tuning Unit IF -6 Amplifier RDIC Tuner and Dial 
AM -4 Tuning Unit 

MAIL 
COUPON 

TODA Y 

NAME...._...._.._ 

ADDRESS... 

CITY STATE ._...__-..._........._ - 
Amount for Kit S See weights, add shipping cost á......._ 

Total amount enclosed S Check Money Order [] 

WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS 
July, 1953 13 
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RIJGGEI) 
f At HELPS MAKE 

VEE -D -X ANTENNAS 
THE WORLD'S STRONGEST 

The sensationally strong Fiberglas boom used 
in the construction of VEE -D -X UHF antennas 
has the highest strength ratio to weight of 
any material known, and its bright red color 
makes it easy to identify as a genuine VEE - 
D-X antenna. 

TV SERVICE MEN EVERYWHERE VOTE VEE -D -X 
UHF ANTENNAS FIRST FOR CONSTRUCTION - 
PERFORMANCE - EASE OF INSTALLATION. 

Besides the rugged Fiberglas boom, VEE -D -X 
UHF antennas are designed with strong, yet 
light weight solid aluminum elements (to 
prevent ice loading) and (a VEE -D -X exclu- 
sive) Flex -Clamp on the Bow -Tie and Corner 
Reflector, for positive vise -like grip and ease 
of installation. 

And every VEE -D -X UHF antenna is engin- 
eered for powerful performance in all areas! 
No wonder TV service men are saying, "These 
VEE -D -X UHF antennas are Power -FULL in 
both performance and construction." 

THE WORLD'S FINEST UHF ANTENNAS 

ELECTRONICS INC. 
R O C K V I L L E , C O N N E C T I C U T 

ROTATOR 
Finest in design, construction and per. 
formance. Produced in collaboration 
with three world famous manufacturers. 
Designed to perform with pin -point ac- 

curacy. Beautifully styled control console 
operates with convenient downward 
pressure. Choice of two colors. 

14 

LONG LONG JOHN 
This 12- element yogi is engineered for grand slam power 
in fringe areas. It is the highest gain single channel an- 
tenna ever developed. Rugged Fiberglas boom construction. 
Strong, light in weight and factory pre -assembled construc- 
tion for ease of installation. Model LU -U. 

CORNER REFLECTOR 
This is the power -full all- channel VEE - 

D-X antenna that minimizes probing. 
Also the answer for UHF fringe and 
areas where noise or reflection prob- 
lems exist. Rugged Fiberglas boom con- 
struction. Ready for installation in leu 
than 30 seconds. Model COR -U. 

RADIO & TELEVISICN NEWS 
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AMAZING NEW TRAINING PLAN 

NOW ... YOU CAN BECOME A 

LICENSED TV TECHNICIAN 
Leonard C. Lane, 
President of Radio- Television Training Association, Exec. Dir. of Pierce School of Radio and Television 

LICENSED TV MEN MAKE MORE MONEY 

AT NO EXTRA COST ! 

YOU GET A ROUND TRIP TO 

NEW YORK CITY 
y 

FROM ANYWHERE 114 THE U.S. OR CANADA -FIpay 
your way to New York and return. PLUS 2 

weeks, 50 hours 01 advanced instruction and shop 

training at the PIERCE SCHOOL OF RADIO 
& TELEVISION., You 

student-operated n 
modern electronics equip- 

ment. in ctudl gR 
-Tu 

centers. 
behind the 

study 
of New And I 

big Radio-TV V to study lies W 

give you all this AT NO EXTRA COST! (APP 

complete Radio -TV course only.l 
gee. 

Only RITA makes this amazing o 

EXTRA FEATURES THAT MEAN MORE MONEY FOR YOU! 
Thousands of new job opportunities will be available for you right in your own state, now that the govern- 
ment has lifted restrictions on new TV stations. My 
simple, successful methods can PREPARE YOU NOW to take your place in America's booming TELEVISION 
and Electronics industries ... help you get the success 
and happiness that you always wanted out of life. 
You learn the practical, easy way by using actual 
parts and equipment in the 15 big Radio -TV kits I 

send you, including a COMPLETE TV RECEIVER ... 
yours to build and keep. 
My Advanced Training Prepares You For Better Jobs 
Then, after you finish your training for a position os 
a full- fledged TV Technician -where you can write 
your own ticket and choose from dozens of fascinat- 
ing careers -1 don't stop there! I continue to train 
you -AT NO EXTRA COST -to qualify for even better 
pay in the BETTER JOBS that demand FCC licenses. 
with my . , , 

FCC COURSE 

Gien to 
FREE 

eR EPAR ESrYOV AT NOE FOR YOUR 

FCC LICENSE 

REQIRE AN OFCC ILICENSEND 
RAD10 

TVv Theory and Practice 

COST after 
is c mple ed. 

SET -UP YOUR OWN HOME LABORATORY 
WITH THE 1,5 BIG TELEVISION -RADIO 
KITS WE SEND YOU (At No Extra Cost) 

YOU BUILD 
AND KEEP 

ALL THESE 

UNITS rors 
-INCLUDING BIG SCREEN TV RECEIVER, 

plus Super -Het Radio 
Receiver. R.F. Signal 
Generator. Combina- 
tion Voltmeter - 
AmmeterOhmmeter 
C -W Telephone 
Receiver. AC -DC 

Power Supply. 
Everything 
Furnished 
Including 
All Tubes, and 
Big TV Tube 

TAKES UP TO 

21 .n 
PICTURE TUBE 

i 

Advanced FM -TV Training 
For Men Who Know Radio 

Prepares You For Higher Pay Jobs In A Few Months 
COMPLETE theory and practical train- ing course . . . complete with klta Including large screen TV receiver. 

FCC License Coaching Course Included FREE. 

ATTENTION! VETERANS! 
MY SCHOOLS FULLY APPROVED TO TRAIN VETERANS UNDER NEW G.I. BILL! If discharged 
after June 27, 1950 -CHECK COUPON BELOW! Also approved for RESIDENT TRAINING 
in New York City i .. qualifies you for full subsistence allowance up to $160 per month 

I GET MY GRADUATES GOOD PAYING JOBS 

1pAs Merchant Ship Radio 
Officer. I receive 5807. for 40 day trip. Your training helped me get this fine ponitlon" - Stanley Nawrotki I ' 'Your excellent instruc- 
tion helped me get my present Job as an ir- 
port radio mechanic fnr 

American Airlines.- 
-Eugene E. aako 

A I now hold fine 
Unes hold t 

air- 
lines pos it 
Guardia Field. New fork 
City. thanks to your ex- cellent training." 

berg 
"Thanks to your train- 
ing. I qualified for 
good 

l oas l e Tester at ede a Tele- phone and Radin." -Paul Frank Seier 
Many others working at NC, RCA. CS, Dumont, hilco, Emerson, Admiral and other leading firms. 

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

Approved as a Correspondence School 
under the laws of the State of New York 

July. 1953 

BOTH 
FREE 
New 
Illustrate 
Book plus 
Sample 
lesson 

NO SALESMAN WILL CALL! 
Mr. Leonard ( I .1 ,, President 
RADIO -TELEVISION TRAINING ASSN. 
1629 Broadway. Radio City Station 
New York 19, N. Y. 
Dear Mr. Lane: 

Mail me your NEW FREE BOOK and SAMPLE 
LESSON that will show me how I can make BIG 
MONEY in TELEVISION. I understand I am un- 
der no obligation and no salesman will call. 
Name Age 

Dept. T -7 

Address 

City Zone State 
I am interested in: Û Radio -TV Li Advanced FM -TV u 
VETERANS: If qualified under new G.I. hill, check 
here T Resident Study 

1S 
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We rest our case 

on evidence 

you can hear 

Words can't prove 

the performance 
of this superb High 

Fidelity Tuner. 
Neither can witness- 

- es. When it's time for 

a decision, your lodgement of 

the CRAFTSMEN 10 is based on one 

thing: evidence you hear with your own 

ears. Listen -and the conclusive evi- 

dence of incomparable sensitivity and 

flexibility will turn your trial into a 

lifetime of d.stinclly better listening. 

the 

raItsmeñ io 

high fidelity 

FM -AM tuner 
Two cathode followers furnish both audio 

output and detector output for remote instal 

lotions. 

Built -in pre amplifier, compensated for vori 
able reluctance pick -ups. 

Automatic Frequency Control entirely elimi- 

nates drift. simplifies tuning. 

5 microvolts sensitivity on both FM and AM. 

IO kc filter on AM eliminates inter -station 

squeal. 

Bass and treble tone controls for boost, cut, 

or 20- 20,000 cycle fiat response. 

JUDGE 
THE C -500 TOO! 

Williamson all - 

triode circuit - 
99.99% distor- 
tion -free! 

high fidelity by craftsmen 
means distinctly better listening 

For information, write to 

The radio CRAFTSMEN, Inc. 

Dept. R -7, 4401 N. Ravenswood Ave., 

Chicago 40, 111. 

16 

LOUIS L ACKERMAN has been ap- 
pointed director of purchasing for 
Warwick Manufac- 
turing Corporation, 
Chicago radio and 
television firm. 

He was formerly .I 

assistant director of 
purchasing for 
Capehart- Farns- 
worth Corporation 
of Ft. Wayne, In- 
diana and director of purchasing for 
Arvin Industries, Inc. 

In his new position Mr. Ackerman 
will have charge of purchasing for 
the company's Chicago plant and its 
recently -acquired plant in Zion, Illi- 
nois. 

s * 

JERRY KIRSCHBAUM, vice -president of 
Precision Appu,wfus Corp., has been 
named president of the Sales Man- 
agers Club, Eastern Group. 

Serving with Mr. Kirschbaum are 
Bob Ferree, distributor sales manager 
of International Resistance Corp. as 
vice -president; and Walter Jablon, 
vice -president of Bogen Sound Systems 
as secretary- treasurer. 

B. L. Cahn, vice -president of In- 
suline Corporation of America, was 
elected director to the executive board 
of the Show Corporation for a two year 
term while Vin Uhlrich, renewal tube 
sales manager for National Union Ra- 
dio Corp., continues his directorship 
for another year. 

The Sales Managers Club is one of 
the sponsors of the annual Parts Show 
held in Chicago. 

* * s 
ROBERT B. BEETHAM is the new works 
manager of the Hicksville plant of 
Amperex Electronic 
Corporation. 

For the past five 
years, Mr. Beetham 
was associated with 
the Airborne Instru- 
ment Laboratory, 
where he held the 
position of execu- 
tive assistant to the 
vice -president in charge 
and engineering. 

Prior to this period, he was affiliated 
with the Collins Radio Company for a 
period of fourteen years in an engi- 
neering capacity and later as assistant 
to the president. 

* * * 

OXFORD ELECTRIC CORPORATION of 
Chicago has acquired two new firms, 
RADIONIC CONTROLS, INC. and WILDER 
MFG. CO. both located near Carbon- 
dale, Ill. They will be operated as sub- 
sidiaries of the parent firm . , . GEN- 

k'.. 

of research 

ERAL ELECROSONICS, INC. of New York 
City and New Rochelle has merged 
with SEGAL LOCK AND HARDWARE CO., 
INC. of New York ... COMMERCIAL 
PRODUCTS has been recently estab- 
lished in Toledo, Ohio to manufacture 
antenna mounting equipment and 
parts. Principals of the new firm in- 
clude Glenn W. Braun and associates 

AEROVOX CORPORATION of New 
Bedford, Mass. has acquired the CINE- 
MA ENGINEERING CO. of Burbank, 
California and will operate the new 
subsidiary as a division of the cor- 
poration ... BARTH MANUFACTURING 
CO. of Milldale, Conn. has been sold 
and reorganized under the name of 
BARTH ENGINEERING AND MANUFAC- 
TURING CO. The new concern is 
headed by Charles Russell of West 
Hartford. Supplementing present man- 
ufacturing operations, the new concern 
plans to emphasize engineering devel- 
opment and production of electronic, 
electromechanical, and electrohydrau- 
lic control equipment . HYTRON 
RADIO & ELECRONICS CO. has officially 
changed its frame to CBS -HYTRON. The 
firm is the radio and television tube 
manufacturing division of CBS, as well 
as producers -of the corporation's line 
of germanium diodes and transistors. 

s s 

H. WARD ZIMMER has been elected 
president of Sylvania. Electric Prod- 
ucts Inc. while Don 
G. Mitchell, former 
president, has been 
elevated to the post 
of chairman of the 
board. 

Mr. Mitchell, who 
has been president 
of the firm since 
1946, succeeds as 
chairman, Max. F. Balcom, a member 
of the Sylvania organization and pred- 
ecessor companies for 35 years. Al- 
though Mr. Balcom is retiring from 
the chairmanship, he will continue to 
serve the company as a director and 
in a consultative and advisory ca- 
pacity. 

The new president has been execu- 
tive vice -president since 1950 and for 
three years prior to that time was 
vice -president in charge of operations. 

s s 

QUAM -NICHOLS COMPANY is currently 
moving into its new block -long factory 
and executive offices at the intersec- 
tion of Marquette Road and Prairie 
Avenue on Chicago's South Side. The 
new plant will give the speaker manu- 
facturer an estimated 75,000 square feet 
of production space ... WESTCHESTER 
ELECTRONIC SUPPLY CO., INC. has 
leased an entire building at 600 -610 
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a big, new replacement market for 
Mallory Vibrators ...ELECTRONIC HEADLIGHT DIMMERS 

THE MARKET Already, over a hundred thousand new automobiles are equipped with auto- 
matic, electronic headlight dimmers. By the end of the year this figure will be multiplied 
several times ... and the first of them are beginning to need service. 

THE OPPORTUNITY This can be big business for you ... business that may grow even larger 
than automobile radio service. But, if you are to get full benefit of this new market, auto- 
motive shops must be told that these are electronic devices ... devices that should be serviced 
by qualified radio service men. Explain it, now, to every car dealer and shop for which you 
do service work. 

THE PRECISION PARTS Automatic headlight dimmers depend on a vibrator power supply 
unit. When it is time for vibrator replacement, you can be sure the job is right if you use 
Mallory. As in the case of automobile radios, Mallory worked closely with the manufacturer 
and played an important part in this new development by supplying the first original equip- 
ment vibrators. With just three Mallory Vibrators you can service any unit now on the market. 

MALLORY ' m" 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 
RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

ILA P O D CISIOI RODLIMN 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

Depend on Mallory 
for 4 

Approved Precision Quality j44 
AZ 
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Facts listed are published 
through the courtesy of 
Mr. Anthony Todaro, part 
owner of a thriving radio 
and TV shop in Monessen, 
Pa.... Monessen Radio and 
Television. Mr. Todarti s 

growing business is based 
upon a policy of "the best" 
in material and service. 

When teöeiétions ne/y coon 

9o4 PERMA -TUBE 
stands toe tese! 

HERE'S THE PERMA -TUBE RECORD AT 
*MONESSEN RADIO AND TELEVISION 
1 

1800 installations without a single antenna 
mast failure. 

2 Not a single claim for rusted, bent, twisted, 
or broken masts since PERMA -TUBE was 
adopted in 1949. 

3 

4 

5 

PERMA -TUBE installations show no wear after 
41 months (average antenna life 27 months). 

Storm that flattened 100 antennas failed to 
buckle PERMA -TUBE masts. 

PERMA -TUBE supports shop's fine reputation 
for high -quality work. 

Here's why PERMA -TUBE hacks up quality service 

PERMA -TUBE IS STURDY ... it's made of special, high - strength, J&L steel. 

2 PERMA -TUBE IS CORROSION -PROOF ... it's treated with vinsynite ---then coated inside and outside with a metallic vinyl resin base. 

3 PERMA -TUBE IS EASILY INSTALLED ... it's the only mast with both ends of the joint machine fitted. 

flene.'s prod of how Peora-tube nesisEs corrosion 

--> 
Section of ordinary conduit 

tubing used for TV masts after 

96 hours in a salt spray 

test (A.S.T.M. Designation 
B- 117 -49T) to accelerate cor- 

rosion. Extensive rust inside 

the mast hos reduced strength 

-caused rusty water to drain 

onto the owner's home. 

Section of PERMA -TUBE after 

500 hours salt spray test shows 

no evidence of corrosion. 

Strength has been retained 

and the chance of rust streaks 

on owner's home is eliminated. 

Note sturdier wall thickness of 

PERMA -TUBE sample. 

PERMA -TUBE IS AVAILABLE IN STANDARD LENGTHS ... DIAMETERS .. . 
WALL THICKNESSES. FOR COMPLETE INFORMATION MAIL THIS COUPON 

Jones 8 Laughlin Steel Corporation 
495 Gateway Center, Pittsburgh 30, Pa. I 

Without charge, Name of nearest distributor 
please send me: 

Name 

Complete information on PERMA-TUBE 

I 

Company 

Address I 

J 

J8L 
STEEL 

18 

i 

Mamaroneck Ave. in White Plains, 
N. Y. The two -story brick structure 
provides over 12,000 square feet of 
space for conducting the company's 
distributor business . . . FEDERAL 
ELECTRIC PRODUCTS COMPANY of 
Newark, N. J. is now completing a new 
factory in Los Angeles. The plant has 
45,000 square feet of floor space and 
80,000 additional square feet for park- 
ing and future expansion ... ARROW 
ELECTRONICS has opened a new store 
at 215 Front Street in Hempstead, L. I. 
The new outlet, the company's fourth, 
will stock a complete line of parts and 
equipment for service technicians, 
hams, high -fidelity fans, experiment- 
ers, hobbyists, engineers, and indus- 
trial purchasers ... JERSEY SPECIALTY 
COMPANY has recently completed a 
new plant on Burgess Place. Mountain 
View, N. J... . SENTINEL RADIO CORP. 
has opened a factory -owned branch to 
handle distribution of the company's 
radio and TV sets in the Greater Chi- 
cago area. The branch is located at 
1234 W. Washington Blvd. in Chicago 

Production is underway at the new 
INTERNATIONAL RESISTANCE COM- 
PANY plant in Asheville, N. C. The 
newly- built, $200,000 plant will em- 
ploy approximately 500 persons when 
operating at full strength . SUN 
RADIO AND ELECTRONICS CO., INC. 
opened its new "electronic supermar- 
ket" at 650 Avenue of the Americas in 
New York with an elaborate open 
house attended by civic and industry 
leaders. The headquarters provides 
20,000 square feet of sales space all 
on one floor. 

* * * 

STEVE VAN ROEKEL has been appointed 
general sales manager of the Stephens 
Manufacturing Cor- 
poration of Culver 
City, California. 

He comes to his 
new post from Oma- 
ha, Nebraska where 
he owned and oper- 
ated the Midwest 
Sound Company, 
sound equipment 
distributors. The new executive is an 
expert in electronics, having had 25 
years of experience in the field. 

Mr. Van Roekel studied electrical 
engineering at the University of Colo- 
rado and served for three years with 
the Army Signal Corps during World 
War II as a specialist in airborne 
radar. 

* * 

RAYMOND C. COSGROVE. formerly ex- 
ecutive vice -president of Avco Manu- 
facturing Corp., has been named man- 
agement consultant of National Com- 
pany, Malden, Mass.... D. W. GUNN 
has been appointed to the newly -cre- 
ated post of assistant -general sales 
manager of radio tube and TV picture 
tubes sales for Sylvania Electric Prod- 
ucts Inc.... NARDA has appointed 
CARL F. GUINEY to the post of insur- 
ance director for the trade association. 
He will be in charge of the organiza- 

(Continued on page 76) 
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INSTRUMENT AMPLIFIER 

3 

A MULTIRANGE SENSITIVE CONTROL 
6 

PULSE DURATION MODULATION 
8 

PHASE ANGLE MEASUREMENTS AT A.F. 
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of RADIO TELEVISION NEWS, by the Z1ö -Dade Publish- 
ing Company, 386 Madison Aeoue, New York 17. N. Y. 

Edited by H. S. RENNE 
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Modern cathode-coating, grid winding spot -welding, 
and sealing -exhausting equipment is operated chiefly 
by women at the new Bath. N. Y., rube manulacturinq 
plant of Westinghouse Electric Corp. Similar functions 
are performed at the nearby Elmira. N. Y.. factory. 
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ages of exrienn the design and production of specialized 
filters have resulted in UTC being a first source for difficult filters. 
Fifteen years ago UTC was already the largest user of permalloy 
dust toroids in the world (exclusive of the telephone system). Present 
designs include a wide variety of core materials, structures, and 
winding methods to provide maximum performance in electrical 
requirements and stability. Illustrated below are a few of the thou- 
sands of special filter designs in present production. 

These low frequency band pass filters are held to 1 DB tolerance 
at the 3 DB crossover... 600 ohm ... 4 fil ers per 7'2" rack panel. 

II I 

w 

This 600 ohm miniaturized 1 KC band pass filter is housed in a 
case only 1" x 13" x 21/2". 

1sp rft ME e Y s ssY 

This power line filter provides correct ou put voltages from 
sources of 50 to 400 cycles ... noise att nuation is from 14 KC 
to 400 MC... 29 cubic incheS. 

This ultra low frequency filter has a band pass range of one cycle 
to 10 cycles ... 50,000 ohms ... 700 cubic inches. 

This 600 ohm miniaturized low pass filter is housed in a case 
only 1" x Pis" x 214". 

a 
so 

T w 
!t 

Y 

Y 

im1111111114 
This band pass filter is designed for sharp cut -off at both ends of 
the range...10,000 ohms...case dimensions Tss" x 2'z" x 3's ". 

PlL 
150 VARICK STREET v NEW YORK 13. N. Y. 

EXPORT DIVISION -. 13 EAST 40th STREET, NEW YORK 16, N Y., CABLES 'ARLAB'- 
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DIRECT - COUPLED 
By 

GEOFFREY H. GREY 

ADIRECT -COUPLED amplifier with 
a voltage gain of 200 and a fre- 
quency response to 500 kc. has a 

number of possible uses. It may serve as 
the voltage amplifier (as distinct from 
the output or deflection amplifier) in 
oscilloscopes, in both a.c. and d.c. vac- 
uum -tube voltmeters, and as an ordinary 
audio amplifier. More specialized appli- 
cations of this type of circuit are to 
be found in analog computers and in 
the field of dynamic measurements on 
mechanical structures. 

A successful device of this type, in- 
tended primarily for the oscilloscope 
application, is pictured in Figs. 3 and 
4. This amplifier is believed to be typ- 
ical of many commercial circuits in 
current use, and there is nothing bi- 
zarre about it. As to its use in oscil- 
loscopes, the desirability -in a general 
purpose laboratory instrument-of hav- 
ing response to d.c. is hardly controver- 
sial. Any good commercial oscilloscope 
now has this feature whenever the pro- 
posed uses in any way justify its in- 
clusion. 

Less common is the use of identical 
horizontal and vertical amplifiers. It 
is highly desirable to have the X and Y 

axis performances as alike as possible, 
for if the X and Y amplifiers are care- 
fully aligned and are stabilized by sub- 
stantial amounts of inverse feedback, 
it is possible to place some faith in 
methods of measurement involving 
Lissajous and similar figures. It is 
then possible to make accurate meas- 
urements of relative phase shifts at 
comparatively high frequencies, border- 
ing on the high frequency limits of the 
oscilloscope amplifiers themselves. This 
is important when one is attempting 
to design and construct stable feedback 
amplifiers. 

In a general -purpose oscilloscope of 
the author's design, the plans called for 
a sensitivity in both X and Y axis chan- 
nels of about 28 millivolts per inch for 
d.c. signals, and the equivalent 10 milli- 
volts r.m.s. per inch for a.c., to be 
obtained by feedback amplifiers as alike 
as possible. The first amplifier in each 
channel was to supply most of the re- 
quired voltage gain of 200, while the sec - 
ond-or deflection amplifier -was to 

Fig. 1. The d.c. amplifier 
in use as an oscilloscope pream- 
plifier. Deflection amplifier is at the left. 

A stable amplifier with a gain of 200 and a frequency 

response tha, is essentially flat from d.c. to 500 kc. 

have a fairly low voltage gain (15) and 
the necessary high output voltage capa- 
bility for driving the plates of the 
cathode -ray tube. The preamplifier sec- 
tion of both vertical and horizontal am- 
plifiers is the subject of this article. 

In arriving at the proper configura- 
tion for the preamplifier, the following 
factors were considered: 
1. Drift, due to random changes in 

emission and to line voltage fluctu- 
ations 

2. The simplicity and flexibility of the 
type of feedback divider whereby 
the adding of the input and feed- 
back voltages occurs at the input 
grid rather than at a cathode 

3. The provision of about 40 db of 
feedback in the midband, and the 
maintenance of as much of the orig- 
inal feedback to as high a frequency 
as possible consistent with good 
transient response and absolute sta- 
bility against oscillations 

4. Minimization of the number of 
stages and components 

5. Availability of a "spare" grid at 
the input stage, so that there would 
be a place to insert a correcting 
voltage if a servo -type stabilizer to 
correct for d.c. errors were to be 
added later (This is an expensive 
and troublesome modification, but it 
is capable of virtually removing 
drift as a problem.) 

G. Operation on + and -300 volt regu- 
lated power supplies, without in- 
termediate supplies (These ± 300 
volt supplies appear to be standard 
in a great deal of instrument work, 
notably in large installations such 
as computers, and the author con- 
fines himself to their use wherever 
possible. In this particular amplifier, 
any intermediate voltages for the 
screens of pentodes, which in a d.c. 
amplifier have to be regulated, were 
to be obtained from local regulators 
of the simplest type. If one has a 
number of screens at the same po- 
tential, for example, it pays to put 
in a common supply to regulate all 
of them.) 

7. Avoidance of d.c. heater supplies 
(Regulation of the heater of the 
input tube by some simple means 
such as a current -regulator tube 
was not ruled out, however.) 

8. Input impedance to be 2 megohms 
shunted by a small capacitance, and 
output impedance to be of the order 
of a few hundred ohms 

The drift requirement led immedi- 
ately to the use of some form of cathode 
compensation, and the desire for a 
spare grid indicated that the cathode - 
coupled or differential amplifier would 
be the most suitable of the many cir- 
cuits available. This type of amplifier 
stage is most useful in that one may 
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Fig. 2. Complete circuit diagram and parts values for the d.c. amplifier. 
The heater system for the amplifier is shown at the bottom of the diagram. 

use either of the control grids (see Fig. 
2) as the input grid, the other grid 
being grounded or used for inserting 
feedback voltages. There is a choice of 
either positive or negative voltage gain, 
so that negative feedback may be used 
around the whole amplifier regardless 
of whether the total number of stages 
is even or odd. Use of an extra stage 
of gain just to make the over -all gain 
come out with the desired sign is there- 
fore unnecessary, and the remainder 
of the amplifier may be designed with- 
out such restrictions. In this case, the 
first stage was set for positive gain 
( +200) and the second and last stage 
had -as usual -a negative gain, so that 
the over -all gain was negative. 

There was something of a conflict 
regarding the choice of a tube for the 
input stage. It was desirable to use 
pentodes in this particular design, for 
the gain was to be obtained with as 
few stages as possible, while at the 
same time it was important to use a 
dual tube, preferably with a cathode 
sleeve common to both sections in the 
manner of the 6J6. The new triode - 
pentode 63E8 has such a symmetrical 
structure, with a pentode on one side 
of the cathode and a triode on the other. 
Use of this tube offers both high gain 
and a chance for drift reduction. Since 
it is not built for low -level service, it 
cannot be expected to give good results 
so far as hum and microphonics are 
concerned, although with reasonably 
low space currents it would seem to 
be as good as most tubes in matters of 
grid content. Selection of tubes is al- 
ways possible, of course, if one has a 
large stock at one's disposal, but in this 
case shock -mounting was resorted to 
and the grid current was minimized to 
a reasonable degree by choice of opera- 

ting conditions. Hum was not trouble- 
some. 

Having chosen the tube and the con- 
figuration, it was necessary to allow the 
bandwidth, gain, grid current, and 
noise considerations to determine the 
circuit constants. Past experience in 
the design of d.c. amplifiers indicated 
that about a milliampere of plate cur- 
rent and grid biases of about -1.6 volts 
were most suitable for circuits of 
this general nature. When the 6 3E8 

has about 75 volts on the triode plate 
and pentode screen, it will draw rough- 
ly 900 microamperes per side for a 
grid bias (the same on both sides) of 
the required value. With both triode 
plate and pentode screen at the same 
potential of +75 volts above the cath- 
ode, and with both sides drawing about 
equal cathode currents, it was hoped 
that drift would be minimized. (The 
triode plate and pentode screen influ- 
ence their respective cathode currents 
to about the same degree, for equal 
grid biases, due to the well -known 
pentode property of disregarding plate 
potential once it is above a certain min- 
imum.) About all that can be said at 
this time, since the more elaborate tests 
have not yet been performed, is that 
after a five -minute warmup the drift 
is very noticeably less than that which 
has previously been experienced with 
twin- triode input stages. The drift is 
not excessive for oscilloscope uses un- 
less a really accurate d.c. measurement 
must be made. 

The triode plate and pentode screen 
were run from a divider at about +75 
volts. Using a similar potential for the 
pentode plate, the plate load turned out 
to be about 260K. This proved to be 
adequately high from the gain stand- 
point and low enough to get the band- 

width desired without having to use 
too much or too many stages later on. 

The voltage divider for the triode 
plate and pentode screen was made to 
draw 3.5 ma., the screen taking about 
0.2 ma. under quiescent conditions. This 
point was then bypassed with a 1 -pfd. 
capacitor, chiefly because past work 
had shown that noise and hum might 
be reduced if this were done. The di- 
vider is regenerative in action, and 
there is no loss in gain due to its reg- 
ulation. In some cases, the gain was 
observed to go up when this junction 
was bypassed. (Any change in triode 
plate potential constitutes an equal 
change in pentode screen potential, and 
decreases in gain due to losses in the 
triode half are made up by increased 
gain in the pentode half.) 

Remaining gain requirements were 
met by use of another triode- pentode- 
a 6U8, the pentode section supplying a 
voltage gain of about 100 and the triode 
serving as a simple regulator of the 
cathode -follower variety for the screen 
of the pentode. Power supply economy 
held the pentode plate current to about 
4.5 ma., which was also felt to be the 
maximum for a reasonably long life. 
The 39K load resistor allows a good 
bandwidth, and the comparatively high 
plate current and low screen voltage 
gives a transconductance sufficient to 
yield the desired gain. With the grid 
bias again around -1.6 volts, the 
screen voltage was found to be +110 
volts. It was convenient to run the first 
stage screen divider from the same 
cathode follower that supplied the 
screen of the second tube. Duplication 
of screen divider currents is wasteful, 
and the slight amount of regeneration 
which might exist as a result of the 
common divider is not enough to be a 
problem. It may be beneficial in rais- 
ing the effective over -all negative feed- 
back. 

Coupling between stages is accom- 
plished by the method most commonly 
followed in d.c. amplifiers -a resistive 
divider is returned to a source of -300 
volts, with the upper resistor being 
bypassed for a.c. above a few cycles 
a second. Some designers prefer to use 
very small values of capacitance for 
this bypassing, thus putting a slight 
rise in the high frequency response of 
the amplifier to compensate for falling 
off elsewhere. This seems to be of du- 
bious merit, in most cases, since it does 
not increase the internal gain of the 
amplifier except insofar as one loses 
gain in the midband in order to realize 
an apparent slight increase at the high 
end, and it complicates the matter of 
controlling the response at the high 
end so that often one does not know 
what particular value should be used 
for bypassing. 

The output tube is a 6C4 cathode fol- 
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lower, operated across the whole 600 
volts of the supply, with about 5 ma. 
of plate current. Following it is a re- 
sistive divider (22K and 1K) to atten- 
uate the feedback voltage before it 
goes to the main feedback divider (20M 

- and 2.2M). This double division means 
that when the input proper is connected 
to a source with output impedance low 
compared to 2.2M, the effective feedback 
voltage at the input grid is approxi- 
mately 1/23 x 2.2/20, or about 1/200 of 
the output voltage of the amplifier. 
Thus the over -all gain is the inverse of 
this, or 200. The double division is an 
expedient made necessary by the fact 
that if one attempted to attain a volt- 
age gain of 200 over -all with only a 
single division of the feedback voltage, 
using a 2.2M -input resistor, then the 
feedback resistor would become 440M 
in place of the present 20M. The high- 
est value considered by the author to be 
practical for such purposes is 100M, 
and this was also the highest value 
within reach at the time of design. It 
is, furthermore, rather optimistic to 
expect to get 500 kc. response when one 
is using resistors of values greater than 
100M without extraordinary precau- 
tions. 

Capacitance across the 20M resistor, 
inevitable even though small, makes it 
necessary to shunt the 2.2M input re- 
sistor with a trimming capacitor (3- 
12 1µfd.). It may also, in some cases, 
be necessary to compensate the 22K and 
1K divider in similar fashion. This is 
accomplished by putting a suitable pot, 
say 10K, and perhaps a 500 -gµfd. ca- 
pacitor in series across the 1K resistor, 
then adjusting the pot (and -if neces- 
sary for best results-changing to an- 
other value of capacitance) for best 
transient response. A 10 -kc. square 
wave is about right. This compensating 
circuit is shown dotted in Fig. 2. 

As the geometry of the actual ampli- 

fier makes such a great difference, it 
is difficult to predict every part value 
in advance, and the photographs of a 
model that works have been provided 
with the idea of showing one geomet- 
rical arrangement which has been care- 
fully worked out. 

In matters of construction, as the 
photographs show, the author strongly 
believes in liberal use of bakelite boards 
and in the use of turrets. This type of 
construction is usually only found in 
fairly expensive instruments, although 
it is becoming more common in the mid- 
dle brackets, so to speak. There is a 
considerable advantage to the use of 
this technique in that replacement of 
the small parts is very easy, and -if 
the hollow -top type of turret (or termi- 
nal lug, as it is often called) is used 
-there is no twisting of resistor leads. 
By putting holes in the boards for 
tube sockets, using hole -saws rather 
than fly -cutters, and putting the hol- 
low end or main body of the turret on 
the same side of the board as the tube 
pins, one is able to indulge in just about 
as much point -to -point technique as 
could be desired. At the same time, 
one has a very handsome and sturdily - 
built subassembly, with parts that can 
all be easily replaced. Contrary to past 
tradition, incidentally, the ends of the re- 
sistor leads which go to the tube sockets 
are not twisted around the pins. Pro- 
vided that a good solder joint is made, 
using 60 -40 solder, it is not necessary 
to go in for much twisting and man- 
gling of the leads. After all, the very 
stout AN series of connectors, which 
are about as rugged as most people 
would normally need, merely use solder 
cups, without twisting or wrapping of 
leads; and in the far less onerous serv- 
ice which tube socket pins undergo, it 
would seem that merely pushing the 
leads into the holes and getting a good 
solder joint would suffice. 

Fig. 3. Bottom view of the instrument amplifier. 

The partial bypassing of the first 
pentode plate to ground, whereby the 
plate load is tapped at about the 10% 
point and a 270 -µ1td. capacitor hung 
from there to ground, is done for rea- 
sons of high frequency stability. If both 
stages are allowed to roll off at once 
at the high end, they will- together 
with the cathode follower stage -reach 
the 180° point well before the amplifier 
has run out of feedback, and oscilla- 
tions will occur. The network at the 
first plate merely insures that the 
plate -to- ground capacitance will appear 
across the 22K resistor, rather than 
across the whole 242K, in the region 
where the other parts of the amplifier 
are letting down. The 270 -µµEd. effec- 
tively bypasses the main part of the 
242K resistance in this region. 

With no slope in the useful band 
greater than 6 db per octave, there is 
no chance of oscillation; and since the 
slope is so conservative, the high fre- 
quency response is very clean and free 
from peaks and dips, peculiar phase 
shifts, and so on. One cannot expect 
good transient response unless one con- 
trols the internal gain out to well be- 
yond the useful band. The parts values 
are felt to be quite conservative, and 
the amplifier will not oscillate even for 
large departures from normal in gain 
of the individual stages, heater voltage, 
and component values. Power dissi- 
pated in tubes and components was in all 
cases held to low levels, well below rat- 
ings, and the life of each part should 
be long. No portion of the amplifier is 
working very hard. 

The power supply is rather import- 
ant. Two good electronic regulators 
are required, one for +300 volts at 15 
ma. and the other for -300 volts at 5 
ma. For the less critical d.c. applica- 
tions, a VR tube system would suffice; 
and for uses involving a.c. amplifies- 

(Continued on page 25) 

Fig. 4. Top view, showing the heater wiring. 
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A MULTIRANGE 

SENSITIVE CONTROL 

The control being given a vibration shake -down test by the authors. 

By 

WINSTON ALDERSON and DOUGLAS ERICKSON 
Development Laboratories, Ryan Aeronautical Company 

A sensitive photocell- actuated control for use 

with instruments utilizing a low torque shaft. 

IN THE Development Laboratories of 
the Ryan Aeronautical Company, a 
new multirange sensitive control has 

been designed which is expected to 
have wide usefulness in industrial and 
commercial fields. Invented by the 
authors, this device is completely posi- 
tive in operation, is practically un- 
affected by vibration and temperature 
change and, most important, will 
respond to the smallest measurable 
changes in conditions without detract- 
ing from the sensitivity or accuracy of 
monitoring instruments. 

Basically, the device is a sensitive 
control actuated by a low torque in- 
strument that controls the light source 
for a photoelectric cell. The cell is con- 
nected to a vacuum tube amplifier and 
a sensitive relay which can transmit a 
signal to various electrical or electronic 
apparatus. 

The principal objective of the devel- 
opment was to produce a multirange 
sensitive control of this class which 
could be operated by various instru- 
ments such as sensitive altimeters, air 
speed indicators, tachometers, pressure 
gauges and other similar instruments 
utilizing a low torque shaft. Because 
of the inherent characteristics of such 

6 

instruments, one of the prime requisites 
of the control was that it should not 
impair the accuracy or sensitivity of 
the instrument to which it would be 
coupled by inducing inertia into the 
system. Another important considera- 
tion, influencing its application to air- 
craft installations, was that the control 
be capable of withstanding vibration 
and temperature change without loss 
of accuracy or function as well as be- 
ing suitable for use over a wide range 
of measurement and with a variety of 
instruments. 

Typical aviation uses for such a sen- 
sitive control would be the automatic 
control of speed, altitude and direction 
of aircraft in flight. Coupled with a 

Fig. 1. Sketch of the control unit. 

LOW TORQUE 
NSTRUMENT LIGHT EMITTING 
SHAFT OPENINGS 

SMALL ELECTRIC METAL 'PHOTOELECTRIC 
FLAG CELLS LAMPS 

standard air speed indicator, this con- 
trol is capable of maintaining the speed 
of an aircraft within five miles per 
hour without supervision. Because it is 
compact, lightweight, and can be at- 
tached directly to standard instruments, 
it is very well adapted for use with 
light planes, uninhabited or pilotless 
aircraft and missiles. Used with stand- 
ard altimeters or tachometers, the de- 
vice will automatically control plane 
altitude or engine speed within narrow 
limits and with positive action. 

In addition to the basic functions 
which the control can perform, it may 
be harnessed to many other electrical 
devices to accomplish almost any task 
which should be performed under con- 
ditions that are measured by low torque 
instruments. For instance, it can auto- 
matically raise or lower aircraft land- 
ing gear and open and close engine cowl 
flaps at specified temperatures and 
speeds. 

Because there is no mechanical link- 
age between the control and the instru- 
ment, this device is especially adaptable 
for use with instruments designed to 
indicate very slight changes in condi- 
tions, such as pressure gauges. It will 
respond to a pressure change of only 
one -tenth of an inch of water, or about 
the pressure of a normal exhalation of 
breath, without affecting the accuracy 
of the measuring instrument. 

The unit consists of two tiny electric 
lamps, placed adjacent to each other, 
two photoelectric cells, a vacuum tube 
amplifier and two sensitive relays. The 
entire control apparatus is contained 
within a compact, cylindrical metal 
case measuring 4" in length and 3" 
in diameter. 

Within the control body, the elements 
are separated by a metal partition in 
which two small, circular openings have 
been cut. These openings are light - 
emitting windows for the purpose of 
allowing light from the electric lamps 
to impinge upon the photoelectric cells. 
The small electric lamps are located 
on one side of the partition and the 
photoelectric cells are situated on the 
other side in such a way that the lamps, 
light windows and cells are in direct 
lines of sight. 

When the control is attached to an 
instrument, a single modification is 
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made in the instrument: the rotating 
pointer is removed and a small, counter- 
balanced metal flag is substituted. This 
flag is designed so that it can pass 
between the light sources and the light - 
emitting windows to obscure the light 
which is directed to the photoelectric 
cells. (See Fig. 1.) 

To illustrate the operation of the 
control, a hypothetical case will be 
assumed in which the speed of a pilot- 
less missile is to be automatically 
maintained within a range of 400 to 
425 miles per hour. (It might be in- 
teresting to note that the control is 
capable of maintaining this velocity 
between much closer limits.) The con- 
trol body is attached to an air speed 
indicator and the flag is located between 
stops set at 400 and 425 mph. The con- 
trol's relays are connected to throttle 
regulators which will influence the 
plane's velocity. 

To engage the control, the lamps are 
switched on. If the speed of the missile 
is below 400 mph, the light from one of 
the lamps will pass through the window 
and impinge upon one of the photo- 
cells. This cell reacts by generating a 
small current which is amplified by 
the vacuum tube, and the resultant 
signal actuates a relay to increase 
the speed of the missile. This condition 
(shown in Fig. 2A) obtains as long 
as the speed of the missile is below 
405 mph. When the velocity goes above 
this speed, the pointer flag rotates and 
obscures the light from both lamps so 
that neither cell is activated (Fig. 2B). 
If the missile speed increases to 425 
mph, the pointer flag rotates further, al- 
lowing the light from the other lamp to 
strike the other cell, thereby causing 
this cell to transmit a signal which 
operates to reduce the plane's speed 
(Fig. 2C). When the speed falls to 
420 mph, the flag again covers both 
light- emitting windows and no signals 
are sent to the missile's speed -governing 
apparatus (Fig. 2D). Consequently, 
there is a null area of 20 mph in which 
the control does not operate. Once the 
flag enters this null area, the missile 
speed must either rise to 425 mph or 
drop to 400 mph before a signal is 
generated. In either case, the signal 
continues over a 5 -mph margin before 
ceasing. This relieves the control of 
constant performance and gives better 
stability to the missile's flight. By 
simply varying the size of the flag, it 
is possible to alter the differential of 
the device. To change the range, it is 
necessary merely to rotate the control 
with respect to the instrument. 

It is also possible to use the control 
to cause a single event to occur with 

` positive reliability and without inter- 
mittent response from oscillating instru- 
ments. In this application, the control 
is used with two lamps, one photocell 
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and a single light- emitting window 
(Fig. 3B). 

One of the two lamps is switched 
on and the instrument is set in opera- 
tion (position 1, Fig. 3A). The light 
from this lamp passes through the 
window and strikes the cell, causing 
it to transmit the required signal. This 
condition obtains until the instrument's 
pointer flag rotates to a position in 
front of both lamps and directly in 
front of the window. At this point 
(position 2), the light is cut off from 
the lamp and the cell reacts. The 
relay then signals the servomechanism, 
switches on the adjacent lamp and ex- 
tinguishes the original lamp. As the 
pointer flag rotates in the opposite 
direction, it uncovers the window and 
allows the light from the burning 
lamp to strike the photocell (position 
3). Immediately, the original sequence 
is again set up in which the cell reacts 
to transmit the original signal and the 
relay extinguishes the second lamp and 
switches on the original lamp. 

In this application, the control will 
operate within a predetermined dif- 
ferential with positive action. Oscilla- 
tion of the instrument's flag will not 
cause intermittency of response from 
the control. By varying the distance 
between the lamps and the size of the 
flag, extremely sensitive perception of 
this differential can be realized. 

With the control utilizing two photo- 
cells, it is possible to achieve amazingly 
accurate altitude control of flying air- 
craft by means of a simple modification. 
Tests have shown that a fast -flying 
aircraft can be held to within ten feet 
of a specified altitude under normal 

PHOTOELECTRIC CELLS 

O Q OO7"uo 0D_ 
s1L lir _AG 11 
} LAMPS } 

(A) (e) (C) (0) 

Fig. 2. Operational sequence of the 
control when dual photocells are used. 

POSITION 1 POSITION 2 POSITON 3 POSITON 

(A) 

PHOTOELECTRIC CELL -.O 

/ 
LIGHT OPENING 

STOP METAL FLAG 

LAMP 2 1 O 
MORNING)/ G)/ LAMP I 

(e) 

Fig. 3. Operational sequence of the 
control used with a single photocell. 

atmospheric conditions by means of 
this arrangement. 

The Ryan Development Laboratories 
have tested the control for reliability 
under conditions of vibration and tem- 
perature change. Over a temperature of 
189°F., the accuracy of the device was 
affected less than 1 %. In vibration 
tests, with 55 cycles at .030" amplitude, 
the control was accurate within a 
margin of 2 %. 

Other advantages of the control are 
its ruggedness, simplicity and low cost 
of fabrication. It does not require a 
high voltage power source but will 
operate on standard 24 -volt d.c. current. 

The control as applied to an aircraft tachometer (left) and an air speed indicator. 

ir 
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Front view of experimental PDM unit arranged for rack mounting. 

PULSE 

DURATION 

MODULATION 
llllllllllllllllllllllllllllllllllllllll 

.:... ` By HENRY T. PERETKO 
Princeton University' 

PDM characteristics are discussed, and details are 
given on an experimental modulator and demodulator. 

THERE ARE many methods of mod- 
ulation which come under the general 
heading of pulse modulation, some 

of which have shown great promise - 
and thus have been used extensively 
-and others which are in the develop- 
mental stage. It is generally accepted 
that the three major types of pulse 
sampling are: 
1. Pulse amplitude modulation, or 

PAM, where the amplitude of the 
pulse is varied 

2. Pulse code modulation, or PCM, 
where the signal amplitude range 
is divided into discrete levels and a 
group of pulses represents each sig- 
nal level (The number of omissions 
and the particular pulses omitted in 
each group contain the information 
concerning the amplitude of the sig- 
nal for that single group sample.) 

3. Pulse time modulation, or PTM, 
where the time of the occurrence of 
some particular characteristic of the 
sampling pulse is varied 
Under the heading of PTM there is: 

(a) Pulse position modulation, or 
PPM, where the time position 
of the pulse is varied 

(b) Pulse frequency modulation, 
or PFM, where the recurrence 
frequency of the pulse is va- 
ried (Note that PFM is not 
suitable for time- division mul- 
tiplexing.) 

(c) Pulse duration modulation, or 
PDM, where the time of the 
pulse is varied 

The last type is also referred to as 
pulse width modulation, or PWM, and 
pulse length modulation, or PLM. 
Moreover, it is evident that either edge 
or both edges of the sampling pulse 

may be varied, giving three other sub- 
divisions under PDM. 

The character of the pulse modula- 
tion to be treated in detail here is such 
that the leading edges of the sampling 
pulses are equally spaced, having a 
time displacement equal to the repeti- 
tion or recurrence time. The trailing 
edges, on the other hand, have a time 
displacement from their respective 
leading edges which is proportional to 
the amplitude of the modulating signal 
at the exact instant of the trailing edge. 
See Fig. 4. 

Experimental System 
Simple RC differentiation of the sta- 

bilized symmetrical plate -coupled multi - 
vibrator output and positive clipping 
with an efficient germanium diode yield 
negative triggers of relatively short 
time duration which have a fixed time 
displacement of 100 microseconds. These 
triggers are used to drive the linear- 
ized cathode -coupled gate, which is the 
heart of the pulse width modulator used 
in the experimental system under dis- 
cussion. A block diagram of the system 
is shown in Fig. 1. 

By merely using RC coupling, since 
the grid is never driven positive, the 

Fig. 1. Block diagram of experimental 
system suitable for pulse code modulation. 

SYNC 
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LINEAR DELAY 
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audio signal from the audio preampli- 
fier is injected into the biased grid of 
the gate, yielding output plate pulses 
with fixed leading edges and modulated 
trailing edges. A cathode follower stage 
is used as a buffer and then the final 
inverted output is obtained from the 
shaper amplifier. 

Most of the quantitative testing of 
the experimental unit was done by 
means of a General Radio wave ana- 
lyzer, which acted as a highly tuned 
filter demodulator and yielded informa- 
tion on frequency content. Figure 3, 
however, shows the system which was 
used to monitor the demodulated out- 
put, for both phonograph and micro- 
phone, thus noting the quality of re- 
production the system offered. The low - 
pass filter demodulator is shown in 
Fig. 2. It is this simplicity of demodula- 
tion that is inherent in PDM but lack- 
ing in PPM because of the extremely 
small amplitude of the audio compon- 
ent in the PPM frequency spectrum. 

The 10 -kc. rejection indicated in Fig. 
2 is quite necessary since the repetition 
rate is 10 kc., making the 10 -kc. term 
much larger in amplitude than the sig- 
nal term itself. For example, if the ratio 
of the operating pulse width ra to the 
repetition period T is .159, and the 
depth of modulation m is 10 %, then the 
ratio of the amplitudes of the 10 -kc. 
carrier term f, to the modulating signal 
term f.. is 20:1. If ra /T is .159 and in is 
100 %, the ratio is 2:1. 

As will be shown later, the audio 
component may readily be recovered by 
using the low -pass filter demodulator, 
since there is no inherent harmonic 
distortion. However, the lower primary 
sideband terms result in distortion 
which limits the usable bandwidth, 
generally, to slightly less than one - 
third the recurrence frequency. If, then, 

*This article is based on the author's Master's 
thesis, submitted to Princeton University on Peb- rvary 6, 1963. 
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these lower sidebands could be removed 
separately at the receiver prior to low - 
pass filter demodulation, the bandwidth 
of the signal might be raised to its 
theoretically maximum value of f, 12 

and be completely free of any inherent 
distortion. To achieve this, it would be 
necessary to convert the PWM wave 
train at the receiver to a PAM wave 
train (whose only sidebands are a pair 
of primary sidebands, as with AM) 
prior to low -pass filter demodulation. 
Though some slight tube distortion 
might occur due to the conversion, this 
technique would result in a communica- 
tion system with no inherent distor- 
tion but with the noise -cleaning charac- 
teristics of an ordinary PDM system - 
which would usually include a slicer 
for this purpose. 

Spectral Analysis 
One perfectly general approach to 

the problem of spectral analysis of a 
pulse- duration modulated wave train is 
to express the pulse train as a continu- 
ous function of frequency by means of 
the Laplace transform or the Fourier 
integral, but the final result is a com- 
plicated expression which is difficult to 
expand -since the actual system yields 
a line spectrum solution. Another meth- 
od of attack is to generalize the expres- 
sion as a function of time obtained by 
making a Fourier series analysis of a 
pulse train that is periodic after a few 
pulses; but this, too, becomes quite in- 
volved as it is very difficult to extract 
the separate frequency components that 
will exist. Moreover, the expression is 
too unwieldly to handle cases where the 
pulse train is almost periodic due to 
f, /f. not being integrally related. 

Since the solution is known to be a 
line spectrum or a discontinuous func- 
tion of frequency, it seems logical to 
use the trigonometric form of the Fou- 
rier series. The method of analysis to be 
employed, then, is simply to express the 
f(t) of one pulse by means of the 
Fourier series and then, in the limits 
of integration for A. and B., to insert 
for r its value as a function of time, 
assuming a simple sinusoidal modula- 
tion of : 

r(t) = r(1 + m sin Eo.t) µsec. 

where: r, = operating width or un- 
modulated pulse width in 
microseconds 

T = 1 /f, the repetition period 
in microseconds 

A = amplitude of the pulse in 
volts 

m. = the modulating angular 
frequency 

m = % modulation of the op- 
erating width, To 

Completion of this analysis leads to the 
frequency spectrum of Fig. 5. The pre- 
dominant components are: 
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1. D.C. term d.c. Ed., 
2. Modulating fre- f., Em 

quency term 
3. Repetition fre- f, E, 

quency term 
4. Lower primary f, - kf. E, ,. 

sidebands 
5. Upper primary f, + kf. E. 

sidebands 
6. Harmonics of repe- nf, ± kf. 

tition frequency 
term and its side - 
band terms 

where: n =order of harmonics of f, 
k = order of harmonics of f 
n and k = 1,2,3, 

Of course, for the mathematical analy- 
sis, linear modulation and rectangular 
pulses of constant amplitude are as- 
sumed. Any discrepancies that arise 
due to these assumptions will be dis- 
cussed later. The amplitudes of the 
components are: 

Ed.°. = ATr °° d.c. volts 

E.- A 

V2 T 
r.m.s. volts 

E = A 

'v257 n 
r.m.s. volts 

A ¡2 rmnr, \ 
E...... - 

1.127T 
J4 ` T r.m.s. volts 

and for n = 1, where S = 2 Tmr, 

- E. i 5/2 
I 

See Fig. 6 for a plot of S. vs. S. 

It is interesting to note that the spec- 
tral analysis of a PDM wave train with 
variable leading edges results in ex- 
actly the same expression as that which 
was obtained when the trailing edges 
were considered variable. The proof of 
this is very simple and perhaps intui- 
tive. The only difference is that the 

01914. 

244mó, 204 

K 

39011 II 
BBmnY. 

07,Iá 17 Pfd. .íP14. 0028914 

Fig. 2. The low -pass PDM filter 
demodulator with 10.kc. rejection. 
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Fig. 3. Block diagram of monitor. 

nl 

Fig. 4. Typical PDM wave train with 
various characteristics identified. 

IE Ñ 

j 

FREQUENCY 

Fig. 5. A few of many spectral 
lines which may appear with PDM. 

limits of integration go from ( T-r) to 
T rather than 0 to r; and since T is 
fixed, C. is still the same. 

Spectral analysis of a PDM wave 
train with both edges variable yields a 

Top view of the experimental chassis with various components identified. 

COMPRESSOR 
(NOT USED) 
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GND 
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POT ADJ. POT 

Bottom view of the experimental chassis with various components identified. 

separate spectrum for each side of the 
pulse; if the same modulating signal 
is fed out of phase, resulting in the 
pulse spreading out from the center at 
the same time, two times the single 
spectrum will be obtained. 

Step Curves 
The theoretical sideband distortion 

step curves (Fig. 7) represent the in- 
herent total distortion the system will 
have as the upper cutoff frequency of 
the modulating amplifier is increased. 
The steps up to 2 kc. are not shown, 
since the magnitude of S, is quite neg- 
ligible under 50% modulation. At 2.5 
kc., S, suddenly enters the signal 
band and a jump in total distortion 

(Sr = V(S,)' + (S.) + ) 

appears, whose magnitude varies with 
the value of m. At 31, kc., another in- 
tegral submultiple of the repetition 
frequency, S_, is included and another 

s 

Fig. 6. Plot of the primary lower 
sideband amplitudes relative to the 
modulating signal for pulse dura- 
tion modulation or t = 1000 cps. 
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jump appears. In order to avoid the 
inclusion of S,, then, a frequency of 3.2 
kc. was selected as the maximum sig- 
nal frequency to enter the linear delay 
multivibrator. 

Figure 10 shows the cathode -coupled 
linear delay multivibrator circuit. For 
a typical medium -mu triode like the 
12AU7, the time duration r of the out- 
put plate pulse is: 

r= R,.CIn { 
Eee- En +In,RL,µsec. 

111 Eee -F Gal - Ie, R, 
where the only variable is: 

Ebb lE I = 
(µ +1)R, +RL, +r, ma. 

or r = A + BE,,, ',sec., indicating a 
linear relation between r and E,,. The 
resulting d.c. linearity curves are shown 
in Fig. 8. The experimental d.c. line- 
arity curve exhibits a saturation effect 
at low widths since the trigger width 
is not negligible and limits the mini- 
mum modulated pulse width. In Fig. 
9, the effect of varying E,,, on the vari- 
ous multivibrator waveforms can be 
seen. 

Limited Bandwidth Distortion 
The theoretical spectral analysis was 

based upon a pure PDM wave train 
having perfectly rectangular pulses. 
The fact that the output pulses were 
rounded did not pose a particularly 
serious distortion problem, for this 
modulator has a bandwidth- repetition 
frequency ratio of 

BWIf. - 70 kc 
10 kc - 

which is an adequate high- frequency 
response and results in negligible dis- 
tortion'. 

Generally, a slicer would be used in 
the receiver, and thus the bandwidth 
would be effectively increased again due 

to the resquaring of the pulses. This 
would almost completely suppress lim- 
ited bandwidth distortion and at the 
same time suppress the major portion 
of noise picked up between the trans- 
mitter and receiver. 

The limitation of the band with re- 
gard to low frequency response' pro- 
duces phase shift in the signal fre- 
quency term, but this phase shift is 
negligible for PDM. 

Bandwidth distortion would not be a 
problem in PPM since the amplitude 
of the signal term is quite small (and 
not constant)', and recovery of the sig- 
nal is not attempted solely by means 
of a low -pass filter but rather with a 
bandpass filter tuned to the carrier 
frequency, and with a discriminator, 
as in FM. Another method of demodu- 
lating a PPM wave train, however, 
does involve conversion to PWM, and 
then low -pass filter demodulation. 

Design Features of System 
In this experimental system, the au- 

dio cutoff frequencies of the input audio 
amplifier were selected to reduce the 
amount of lower sideband distortion 
entering the signal band. The upper 
cutoff frequency f, was adjusted to 
3200 cps by shunting a capacitor from 
plate to ground. This was done to avoid 
the inclusion of S,, the second lower 
primary sideband term, into the signal 
band. As shown in the step curves of 
Fig. 7, this keeps the distortion down 
very low. The lower cutoff frequency 
f, was adjusted to 142 cps, which 
does not disturb the articulation much 
but helps greatly in reducing over - 
modulation caused by strong bass tones 
of short duration. 

Only 10% or 20% modulation is ad- 
vised in order to satisfy a maximum 
allowable total distortion of less than 
1 %. This is on the safe side, but it al- 
lows for possible intermodulation dis- 
tortion which might bring the total 

Fig. 7. Step curves of % distortion 
within signal band vs. upper cutoff 
frequency of modulating amplifier. 
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Fig. 8. D.C. linearity characteristic of 
the cathode -coupled delay multivibrator. 

distortion up to 5 %- considered as be- 
ing still satisfactory for general broad- 
casting. 

A repetition frequency of 10 kc. was 
selected to give an adequate signal 
bandwidth. In telephone work, 8 kc. is 
generally used; but this would force 
13 down to about 2700 cps. Actual f, 
is adjusted according to the fidelity 
desired. 

The operating pulse width To was 
selected for best linearity since a small 
percentage of modulation is used. Ta is 
made about 15 or 20 microseconds to 
allow for three other channels for fur- 
ther multiplexing. 

The shaper cutoff frequency f, was 
adjusted for 70 kc. so that f,Ifr = 7, 
which is high enough to result in neg- 
ligible limited bandwidth distortion and 
yet requires a smaller bandwidth in 
transmission. 

Trigger pulse width is generally 
made very small, but to avoid a com- 
plicated circuit, the width was made 
smaller than the minimum excursion 
of the modulated pulse for m = 30 %, 
thus preventing saturation and the oc- 
currence of amplitude modulation. 

The symmetrical plate- coupled mul- 
tivibrator was designed to yield a stable 
trigger source of rapid switchover and 
rise time. 

The delay multivibrator was linear- 
ized by experimentally determining 
suitable values for RL, and R.. Theoret- 
ically, RL, = .855 R. for minimum 
harmonic distortion. To avoid stray 
pickup, leads were kept short and off 
the chassis, and shielded leads were 
used for the input jacks. To avoid 
ground loops, a solid copper ground 
bus was used which was only grounded 
once to the chassis at the earliest stage 
of the modulator -the mike prFampii- 
fier stage. 

Since the d.c. load current is essen- 
tially constant at about half full load, 
it was not necessary to use 'i regulated 
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supply. Adequate filtering (a ripple 
voltage of approximately 15 mv.) and 
customary precautions were used to 
minimize the introduction of hum into 
the modulated output. 

Separate phonograph and microphone 
inputs permit isolated mixing with suffi- 
cient gain (32.3 -db phono gain and 
67 -db mike gain at maximum output) on 
either input to give 100% modulation. 

Advantages and Disadvantages 
The main advantages of PDM may 

be summarized as follows: 
1. It is the easiest to demodulate in 

comparison to all other systems. 
2. Time -division multiplexing is avail- 

able for multiple -channel telephone 
and telemetering applications, to 
mention but a few. This is true also 
for other pulse systems (except 
PFM) but not for AM and FM, 
which must resort to frequency -allo- 
cation multiplexing. 

3. Noise cleaning is achieved by using 
a slicer prior to demodulation. 

4. Theoretically distortionless recep- 
tion may be had if sliced PDM is 
converted to PAM, and then demod- 
ulated, thus eliminating lower side - 
band distortion. 

5. PDM utilizes transmitter energy 
more effectively due to the sampling 
process than continuous -duty AM 
and FM systems. 

6. There exists simplicity of circuitry 
and components compared to PCM 
and PPM as opposite extremes of 
complexity. 

7. There are no quantizing noise con- 
siderations as in PCM. 

8. PDM can be sliced and reamplified 
at each repeater station to keep the 
SIN ratio above a given minimum 
threshold level more readily than 

(Continued on page 27) 
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Circuit diagram and parts values for the experimental PDM system 
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By ROBERT C. MOSES 

RECENT advances in the field of 
servomechanisms and the increas- 
ing application of specialized com- 

munications techniques have brought 
about renewed interest in the problem 
of how to determine accurately the 
phase angle between two a.c. voltages 
in the audio and ultrasonic frequency 
ranges. While many excellent phase - 
meters are obtainable commercially, the 
need frequently arises for a simple and 
precise method of phase difference 
measurement where such equipment is 
not readily available. This article de- 
scribes one such technique capable of 
satisfying the above requirements and 
well adapted to routine laboratory ap- 
plication. 

Phase angle measurements which 
require visual analysis of circular or 
elliptical oscilloscope patterns are at 
best only approximate, because of the 
difficulty of accurately evaluating the 
respective ordinate dimensions at phase 
angles differing appreciably from 0° to 
180 °. Errors resulting from parallax, 
astigmatism, and screen curvature fre- 
quently render measurement to better 
than ± 10° very difficult. It is, how- 
ever, relatively simple to determine pre- 
cise 0° or 180° phase relationships, 
since the corresponding patterns con- 
verge to straight lines which become 
superimposed when the exact in -phase 
or out-of -phase condition obtains. This 
forms the basis of a simple phase 
measurement technique in which the 
accuracy obtained may be substantially 
better than 2° over a frequency range of 
20 cps to 100 kc. The essential elements 
of this measurement are shown in block 
diagram form in Fig. 1. 

Figure 1 resembles the conventional 
oscilloscope phase -comparison method, 
except for the incorporation of a pre- 
cision phase -shifting element between 
the signal source and the device under 
test. The function of the precision 
phase shifter is to provide a constant - 
amplitude output voltage, the phase 
angle of which -with respect to its 
input -is accurately determinable and 
capable of continuous variation over a 
range of 0° to 175 °. This is accom- 
plished by means of calibrated variable 
resistance and capacitance elements of 
known accuracy. By introducing an 
appropriate compensating phase shift 
between the signal source and the de- 
vice under test, such that the over -all 
phase angle is returned to zero, the 

12 

Accuracies of 2% at frequencies of 20 cps to 100 kc. 

are realized with this simple measurement technique. 

equivalent phase shift through the lat- 
ter may be evaluated to a degree of 
accuracy dependent only upon the cali- 
bration accuracy of the phase- shifting 
network. Using standard components 
of known value, measurements to better 
than 2% up to 100 kc. may be readily 
obtained. 

Because the precision variable phase 
shifter constitutes the "heart" of the 
measurement technique, a brief de- 
scription and analysis of this element 
may be in order. 

Referring to Fig. 2A, if a series 
resistance -capacitance network is fed 
from a constant voltage source EA and 
an output E. taken across the resist- 
ance element of the network, the phase 
angle between input and output volt- 
ages may be expressed by: 

1 - -tan SCB- 

and their relative amplitudes by: 

E. wCR 
EA - (63.C.RS+1),,h 

(1) 

(2) 

The corresponding vector diagram is 
shown in Fig. 2B. 

The maximum theoretical phase 
shift which such a simple network can 
produce is 90 °, and under these condi- 
tions, the attenuation through it is 
infinite. Practical phase shifters of this 
type are therefore limited to values of 
0 of less than 80 °, and have insertion 
losses of as much as 15 to 20 db at 
phase angles approaching the theo- 

Fig. 1. Block diagram of method 
used for measuring phase shift. 

SIGNAL RECISION 
VENERATOR + ARIABLE 
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retical maximum. Because the attenua- 
tion increases with the phase shift, E. 
does not remain constant with varia- 
tions in the network values. This, 
together with the restricted range of 
phase shift obtainable, imposes serious 
limitations upon the use of a series 
RC network of this type for the appli- 
cation at hand. 

If the source EA is split into two 180' 
components of equal amplitude, and the 
output voltage E. taken between the 
electrical center of the source and the 
junction of R and C as in Fig. 2C, it 
can be shown that the resulting phase 
angle a between E. and one component 
of EA will be exactly twice the angle 
0 as defined above, while that between 
E. and the other component of E. will 
be 180° - 20. It can be shown further 
that the output voltage E. will remain 
constant regardless of the discreet 
values assigned to co, R, and C, provided 
only that the components of EA remain 
equal and in 180° phase relationship. 
This will be made clear by reference to 
the vector representation of Fig. 2D. 
The locus of the intersection of the 
quadrature vectors ER and Ec describes 
a semicircle about the midpoint of the 
vector EA as the impedances R and C 
are varied. It follows, therefore, that 
a vector E. connecting the midpoint of 
EA with any point along this locus 
will be of constant magnitude EA /2, 
and will make a varying angle with 
the vector EA. The corresponding phase 
and amplitude relations may be ex- 
pressed by: 

a =20 =2[ -tan' SCR]. . (3) 

E. = 0.5E4 (4) 

E. being constant for zero source and 
infinite load impedances. 

In practice, Eqt. 4 holds to a close 
approximation if the source impedance 
is very much lower than the equivalent 
impedance of the RC network and the 
load impedance exceeds about five 
times the latter. 

A practical phase shifter based upon 

R A D I O - E L E C T R O N I C N I C E N G I N E E R I N G JULY, 1953 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


the above principles may be made to 
provide up to 175° of phase shift with 
less than 10% change in output voltage 
over a frequency range of 20 cps to 100 
kc. However, in order for Eqt. 3 to be 
completely valid, it is essential that the 
two components of EA maintain an 
exact 180° phase relationship and equal 
amplitude over the entire band of in- 
terest. Furthermore, it is important that 

e the source impedance remain constant 
with frequency and be low with respect 
to the minimum impedance of the RC 
network, and also that any loading on 
the latter be minimized. 

A schematic diagram of the variable 
phase shifter is shown in Fig. 3. The 
two components of the source EA are 
derived from a balanced phase -splitting 
triode, one section of a type 12AY7. 
The effective over -all impedance of the 
source is of the order of 2000 ohms. The 
electrical center of the source is at a.c. 
ground potential by virtue of a con- 
stant- voltage plate supply having an 
equivalent impedance of about 3 ohms. 
Such a supply may consist of batter- 
ies or an electronic regulator, and is 
absolutely essential in order to maintain 
accurate balance and correct phase re- 
lationship between the two components 
of EA. For the same reason, the plate 
and cathode load resistors of the phase 
splitter are matched to 1 %, and the 
former is shunted by a small trimmer 
capacitor to equalize the interelectrode 
and stray circuit capacitances. The 
exact value of this trimmer may be 
determined by adjusting for equal plate 
and cathode output voltages at the high- 
est frequency of interest; values of the 
order of 4 -5 µµfd. are typical for the 
average tube and circuit configuration. 
The phase- shifting network operates 
into a cathode follower comprising the 
other half of the 12AY7. The cathode 
follower presents an effective load im- 
pedance of over 5 megohms to the phase - 
shifting network, and simultaneously 
isolates the latter from the device under 
measurement. 

The phase- shifting elements R and 
C are calibrated to 1% and together 
provide an effective variation in RC 
product of over 10,000 to 1. If available, 
capacitor decades and nonreactive re- 
sistor decades of appropriate accuracy 
will be found extremely convenient. 
Table 1 gives a number of RC product 
values together with the corresponding 
phase angle in degrees for several com- 
monly used frequencies. These figures 
were derived from Eqt. 3, and will be 
found sufficiently accurate for most 
practical purposes. In selecting specific 
RC combinations for a given frequency, 
it is recommended that the resistance 
R be kept between the limits of 5000 
ohms and 1 megohm where possible. 

It is important that the oscilloscope 
used for determination of the 0° "null" 
point have X and Y deflection amplifiers 

which themselves contribute a minimum 
amount of phase shift over the fre- 
quency range of interest. A scope of the 
wide -band variety is recommended. 
Alternatively, corrective measures may 
be incorporated whereby the reference 
phase is returned to zero at each fre- 
quency prior to making a measurement. 
These measures are provided by means 
of a variable resistor R, in series with 
the Y -axis input (Fig. 1). (In some 
scopes, R, may have to be placed in the 
X signal channel.) A switching system 
facilitates phase correction of the scope 
by impressing the same signal on both 
sets of deflection plates simultaneously. 
In operation, the switch is first set to 
"check" and the scope adjusted for zero 
phase shift if necessary by variation of 
R, and the gain controls. The switch is 
then set to "read ", and the phase - 
shifter variables R and C are adjusted 
to return the phase angle pattern to 
zero. The net phase shift through the 
device under measurement may then 
be evaluated from Eqt. 3 or Table 1 for 
specific values of m, C, and R. This pro- 
cedure is repeated for as many fre- 
quencies as may be desired. For best 
measurement accuracy, the input to the 
phase shifter should not exceed 1 volt 
r.m.s, and overloading anywhere in the 
system as evidenced by curvature of the 
straight line pattern should be avoided. 
Interpolation between adjacent values 
of R or C can be effected by small 
changes in CO; however, it should be 
ascertained that any phase shift in the 
indicating instrument remains constant 
between the frequencies involved. 

In a few cases, ambiguity as to 
whether an unknown phase shift is in 
the leading or lagging direction with 

(Continued on page 21) 

Fig. 2. (A) Conventional phase shifter 
and (B) vector diagram. (C) Basic prin- 
ciples of the new phase shifter, and (D) 

vector diagram showing relationships. 
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Fig. 3. Circuit diagram and parts list 
of the precision variable phase shifter. 

Table 1. Tabulation of RC product values. Values above heavy line are 
expressed in ldlohms- microfarads, below heavy line in ohms- microfarads. 
Values of R should be kept between 5000 ohms and 1 megohm where possible. 

Frequency 
cps 

Phase Angle; degrees lag 
300 450 600 900 1200 1500 

30 19.82 12.81 9.18 5.31 3.08 1.42 

50 11.88 7.69 5.52 3.18 1.83 854.0 

100 5.95 3.84 2.76 1.59 919.9 427.0 

200 2.97 1.92 1.38 795.6 459.8 213.5 

400 1.48 962.5 690.0 897.8 229.9 116.8 

700 849.5 550.0 394.1 227.4 131.2 60.95 

1K 594.7 384.5 275.9 159.2 91.99 42.70 

2K 297.2 192.3 137.9 79.56 45.98 21.35 

5K 118.8 76.88 55.18 31.83 18.34 8.54 

10K 59.47 38.45 27.59 15.92 9.20 4.27 

15K 39.59 25.61 18.38 10.61 6.12 2.84 

20K 29.72 19.23 13.79 7.96 4.60 2.14 

50K 11.88 7.69 5.52 3.18 1.84 0.85 

100K 5.95 3.84 2.76 1.59 0.92 0.42 

JULY, 1953 RADIO-ELECTRONIC E N G I N E E R I N G 13 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


ELECTRONIC FLOWMETER 

By 

HENRY P. KALMUS 
National Bureau of Standards 

The mechanical switching 
system used in the electronic flow - 
meter developed at NBS. Switching rate Is 10 cps. 

A wide range of velocities of both gas and liquid 
flow can be accurately measured with this meter. 

ANEW type of electronic flowmeter, 
capable of measuring the air currents 
in a still room or the rapid flow of 

fluids in pipes, has recently been devel- 
oped at the National Bureau of Stand- 
ards. This device utilizes the change in 
velocity of sound waves as a measure of 
fluid flow. It has a very fast response 
and does not obstruct the fluid currents 
in making a measurement. In addition, 
the signal -to -noise ratio is sufficiently 
high to permit the measurement of ex- 
tremely small velocities. 

Most of the present methods for 
measuring the velocity of flowing liquids 
depend on mechanical devices that 
usually introduce discontinuities in the 

fluid and have inherent inertia which 
prevents faithful reproduction of fast 
velocity changes. One type of flowmeter 
utilizes the principle of the homopolar 
machine; but this method cannot be 
used for gases, and the instrument is- 
at present -restricted to the measure- 
ment of conductive fluids. Another 
method makes use of the resistance 
change in hot wires placed in the path 
of fluid flow; however, besides present- 
ing an obstruction to the flow, the hot 
wire is not generally applicable to fluids 
that would change chemically or physi- 
cally as a result of the heat from the 
wires. 

In the newly developed flowmeter, a 

Typical crystal arrangement of the flowmeter (top) and circuit diagram (bottom). 
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sound wave is transmitted over a fixed 
distance through the flowing fluids, and 
the phase of the received wave is corn- 
pared with that of the transmitted 
wave. The sound energy is imparted to 
and taken from the fluid through the 
walls of the containing vessel. No part 
of the measuring system need come in 
direct contact with the medium under 
study. This characteristic of the system 
makes the unit applicable to the meas- 
urement of blood flow in the aorta and 
to the detection of the flow of chemicals 
in a closed system, e.g., the coolant in a 
chain reactor. Minor modifications will 
permit the measurement of the flow of 
such fluids as gas or oil in a metal pipe, 
or a determination of the relative 
velocity of a ship to that of the water 
through which it is moving. 

In instances other than those involv- 
ing extremely high velocities, e.g., in 
wind tunnels, a simple system utilizing 
merely a stationary device to transmit 
energy into the medium and another 
stationary unit to receive it would be 
impractical because changes in distance 
or propagation velocity would produce 
errors far greater than the variations 
due to flow. For this reason, the trans- 
mitter and receiver of the flowmeter are 
exchanged periodically without varying 
their locations. This is accomplished by 
using identical magnetostrictive or 
piezoelectric exciters -such as barium 
titanate crystals -as transmitter and 
receiver, and by switching their connec- 
tions alternately to the receiving and 
transmitting channel. Thus, the phase - 
meter displays two phase shifts alter- 
nately, one a function of the sound 
velocity plus the fluid flow and the 
other a function of the sound velocity 
minus the fluid flow. The difference 
between the two phase shifts is a mea- 
sure of the velocity of the fluid. The 
switching can be made to operate faster 
than the inherent variations occurring 
in either the transmitter or the receiver, 
or even the medium. Hence, the varia- 
tions will occur at a minimum of one 
complete transmitter- receiver switching 
cycle, and the phase difference will re- 
main unaffected. 

In the first experimental model of the 
NBS flowmeter, a mechanical switch - 

(Continued on page 27) 
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OSCILLOSCOPE 

VOLTAGE 

CALIBRATOR 
iiiitá1WaevIle íe.4ltafitafirie4W1n.!?SVF.a3111W., 

WITH the advent of oscilloscope volt- 
age calibrators, the measurement of 
the voltage amplitude of observed 

oscillograph patterns has been vastly 
simplified. However, in the opinion of 
the author, the commercial units which 
are available on the market are not 
completely satisfactory either in price 
or in performance. For this reason, a 
simplified calibrator has been designed 
which has certain desirable circuitry 
not available in any of the commercial 
units and yet is inexpensive in design 
components. 

A prerequisite in the design of an 
oscilloscope voltage calibrator, not met 
by all manufacturers, is that its refer- 
enced output should remain accurate 
over a wide range of a.c. line voltage 
variation. The circuitry described here 
meets this requirement. With this cali- 
brator, the line voltage may vary from 
90 to 135 volts without any visible shift 
of the calibrating pattern on the oscil- 
loscope. The calibrator's over -all ac- 
curacy is ± 4 %; this accuracy may be 
increased to ± 1% by a minor math- 
ematical or engraving process which 
will be discussed in greater detail fur- 
ther on in this article. 

All commercial calibrators are de- 
signed to produce a square wave at 
line frequency. Thus, ignoring any tilt 
of the pattern due to poor low fre- 
quency response in the oscilloscope, the 
peak -to -peak value of the pattern -at 
60 cps -is used to determine the signal 
level. Where the frequency of the sig- 
nal to be calibrated is considerably 
above the line frequency, the oscillo- 
scope gain may have fallen off, and the 
low frequency calibration may not be 
accurate unless a scope- frequency cor- 
rection factor is employed. Further- 

' more, there is always the nuisance of 
juggling sweep frequency dials down 
from the test frequency to line fre- 
quency in order to secure a locked 
pattern. 

This simplified calibrator has pro- 
visions for the injection of a signal fre- 
quency voltage, between 1 cps and 20 

SCOPE VOLTAGE CAUßRATOR 

UUTPO 

Front view of the oscilloscope 
voltage calibrator. Note the "calibrating 
frequency" switch which makes this instrument unique. 

By ALVIN B. KAUFMAN 
Research Engineer. Northrop Aircraft Co. 

This unit can provide a square -wave calibrating 

voltage at frequencies of from 1 to 20,000 cps. 

kc., which sets the output frequency 
of the calibrator. A frequency calibrat- 
ing signal voltage level between ap- 
proximately 6 and 120 volts r.m.s. is 
required. The load on the signal source 
is 1 megohm and may in general be 
secured from some section of the cir- 
cuit under test, with negligible shunt- 
ing or loading effect. At low levels of 
external calibrating frequency signal 
voltage, the zero center (or average 
reference line) may shift, but the peak - 
to -peak amplitude will remain a con- 
stant over the whole range of calibrat- 
ing voltage input noted. 

The circuitry as shown in Fig. 2 is 
relatively straightforward, and relies 
in part on the constant -current charac- 
teristics of a pentode with fixed screen 
excitation. There are, however, a few 

Fig. 1. Average plate characteristics 
for a typical pentode--type 6036. 
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points of more than casual interest con- 
cerning the design of the calibrator. 
Basically, the circuit consists of a pen- 
tode which is driven alternately be- 
tween cutoff and plate current satura- 
tion. It is apparent from Fig. 1, a 
family of plate current curves, that for 
a fixed bias the plate current of the 
tube is substantially independent of 
plate voltage variation (if over 60 -100 
volts), and that a plate load resistor 
would develop an output voltage inde- 
pendent of everything except screen 
voltage. Heater voltage variation does 
not have an appreciable effect on peak - 
to -peak amplitude as such variation 
causes only minor changes in the plate 
current saturation and cutoff points. 

In practice, several changes had to 
be made in the original paper work 
design. The plate current curves are 
almost -but not quite -flat, and this 
caused the output to vary about 5% 
with change of plate voltage over the 
specified a.c. line voltage range. Thus, 
it was necessary to regulate both the 
plate and screen voltage. Almost all 
voltage regulation systems employ a 
gaseous regulator tube either for direct 
control or as reference control for a 
vacuum tube system. As the current 
drawn by the pentode clipper is only 
a few milliamperes, there was no need 
for a complicated voltage regulator, a 
VR tube being directly applicable. It is 
the use of this VR tube, however, which 
limits the high frequency output of the 
calibrator. The VR tube must regulate 
and hold the voltage across itself by 
changing the current it draws. It is 
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Rear view of the oscilloscope calibrator. 

subject to especially difficult regulation 
because of the fluctuating plate current 
of the pentode as it is driven between 
cutoff and saturation. As the calibrat- 
ing frequency is raised, the voltage 
regulator cannot follow the plate cur- 
rent variation exactly; somewhat above 
1 kc., the output becomes almost sinus- 
oidal although holding its peak -to -peak 
value. At 20,000 cycles and above, the 
voltage regulator loses control, and the 
output voltage -due to paralysis of the 
VR tube -falls to a low value. The 
scope calibrator may be made useful 
up to much higher frequencies by the 
substitution of a battery power supply 
of adequate size and power -handling 

capacity to insure good regulation. 
Selection of the VR tube to be used 

is important, as the many types avail- 
able vary radically in their ability to 
regulate voltage. The OB2 has an op- 
erating voltage of 105; its regulation 
is 1 volt, or slightly better than 1%. 
The next best regulator tube has about 
2% regulation variation. Use of the 
105 -volt regulator tube in this cali- 
brator meant that it would be impos- 
sible to secure 100 peak -to -peak output 
volts. A VR -150 or two OB2's in series 
could be used at a reduction in regula- 
tion accuracy, but the power supply 
would become much more expensive and 
complicated. Therefore, it was decided 
to settle on 50 peak -to -peak output volts, 
which would allow a simple multiplier 
and peak -to -peak output scale. Output 
ranges are 100 mv., 1 volt, 10 volts, and 
50 volts peak -to -peak, full scale. 

The peak -to -peak linear taper output 
potentiometer may look peculiar, con- 
nected as it is from plate to ground. 
It would seem like much better design 
to use it as the plate load resistor. 
But if it were used as the plate load 
resistor, the wiper would move to the 
B + lead for zero square -wave output 
signal, resulting in the B supply ripple 
coming out as a "calibrating" signal. 
Excessive filtering would be required to 
eliminate this ripple. With the config- 
uration used, the wiper moves towards 
ground for low -level output calibrating 
signals, producing a much better sig- 
nal -to -noise ratio. The pentode tube 
effectively acts as a switch which shorts 
out the d.c. voltage across this output 
load every half -cycle of calibrating 

Fig. 2. Circuit diagram and parts values for the calibrator. 
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frequency. Direct coupling is used to 
insure constant calibrating level 
throughout the calibrating frequency 
range down to 1 cps or less. A coupling 
condenser between the pentode plate 
and load- output potentiometer does not 
give any desirable increase of perform- 
ance, but limits the usable frequency 
range as noted. 

Accuracy, so far, has been shown to 
be slightly better than 1 %. Potentiom- 
eter loading error', however, causes the 
output potentiometer to be nonlinear 
(Fig. 3) by approximately 3%. This 
causes a possible over -all error of 4 %. 
Potentiometer loading error occurs be- 
cause the load resistor (in this case, 
the output multiplier) shunts the out- 
put resistance of the potentiometer so 
that a given rotation no longer repre- 
sents a proportional resistance and 
voltage output. The error is always 
towards reduced output. Figure 3 shows 
the equation to use in calculating the 
loading error. When the output dial is 
engraved, the output level points may 
be angularly moved to compensate for 
this error, or a simple mathematical 
correction may be made in the dial 
reading when utmost accuracy is re- 
quired. 

The engraving used on this instru- 
ment may be purchased commercially 
by the letter. It is well worth the ex- 
pense, making the difference between 
a professional and hand -hewn appear- 
ance. Alternately, it is also possible to 
use decals or name plates to advantage. 
For the potentiometer output dial, a 
0 -100 in 270 ° -rotation Mallory 369 dial 
plate may be used. 

For engraving the panel, 30° angular 
rotation is employed between switch 
markings to correspond with the Mal- 
lory switches specified. Note that for 

(Continued on page 31) 

Fig. 3. Potentiometer error for various 
ratios of load resistance to potentiometer 
resistance. Error equation is given below. 

40 60 
% ROTATION 

CIRCUITRYY- 
o 

E P 

% ERROR -9 
RPI1 OO -el RPII 00 -el 

Rv + OR, 
+I 

WHERE BIS ROTATION 0 -100 %(0-1.00) 
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El MODERN RETIREMENT PLAN? 
COMPANY -PAID LIFE INSURANCE? 
COMPANY -PAID LIBERAL 

HOSPITAL, SURGICAL AND DISABILITY PLAN (FAMILY BENEFITS)? 
El LIBERAL VACATION PLAN? 
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MEASURING ATTENUATION 

WITH THE SLOTTED LINE 

Test setup for measuring attenuation with the slotted line. 

By 

A. V. DONNELLY 
College of Engineering, State U. of Iowa 

The VSWR of a test section with the far end shorted 

is used to determine the attenuation of the section. 

THE determination of attenuation is 
probably one of the most often re- 
quired measurements in the micro- 

wave region. Calibration of attenuators, 
determination of directional coupler 
characteristics, and standardization of 
power- measuring equipment are only a 
few of the techniques that directly or in- 
directly require attenuation determina- 
tions. Certain standard procedures are 
usually followed, most of them being 
based upon two general methods: (1) 
the power differential method and (2) 
the substitution method. 

One of the most direct procedures 
is that of measuring the power input 
to a test section and determining the 
power output. The attenuation loss in 
decibels will then be equal to 10 log 
P.., /P,.. In the substitution method, a 
calibrated variable attenuator is sub- 
stituted for the test section and varied 
until the same loss in power is noted. 
The insertion loss of the variable at- 
tenuator is then equal to the attenua- 
tion of the test section. Both of these 
methods have the disadvantage of re- 
quiring either two identical power me- 

Table 1. Attenuation loss in db for various standing -wave ratios. 

VSWR db VSWR db VSWR db VSWR db VSWR db VSWR db 
1.001 
1.002 
1.003 

'1.034 
1.005 
1.006 
1.007 
1.008 
1.009 
1.010 

1.015 
1.020 
1.025 
1.030 
1.035 
1.040 
1.045 
1.050 
1.055 
1.060 
1.065 
1.070 
1.075 
1.080 

33.01 
30.01 
28.25 
27.00 
26.03 
25 24 
24.58 
24.00 
23.48 
23 03 

21.27 
20.02 
19.08 
18.30 
17.64 
17.07 
16.56 
16.13 
15.73 
15.36 
15.02 
14.70 
14.42 
14.15 

1.085 
1.090 
1.095 
1.10 

1.11 
1.12 
1.13 
1.14 
1.15 
1.16 
1.17 
1.18 
1.19 
1.20 
1.21 
1.22 
1.23 
1.24 
1.25 
1.26 
1.27 
1.28 
1.29 
1.30 

13.89 
13.65 
13.43 
13.22 

12.83 
12.47 
12.14 
11.84 
11.56 
11.30 
11.06 
10.83 
10.62 
10.41 
10.21 
10.04 
9.86 
9.70 
9.54 
9.39 
9.24 
9.10 
8.97 
8.84 

1.31 
1.32 
1.33 
1.34 
1.35 
1.36 
1.37 
1.38 
1.39 
1.40 
1.41 
1.42 
1.43 
1.44 
1.45 
1.46 
1.47 
1.48 
1.49 
1.50 
1.51 
1.52 
1.53 
1.54 
1.55 

8.72 
8.60 
8.49 
8.37 
8.27 
8.17 
8.07 
7.97 
7.87 
7.78 
7.68 
7.60 
7.52 
7.44 
7.35 
7.28 
7.21 
7.13 
7.06 
6.99 
6.92 
6.86 
6.80 
6.72 
6.66 

1.56 
1.57 
1.58 
1.59 
1.60 
1.61 
1.62 
1.63 
1.64 
1.65 
1.66 
1.67 
1.68 
1.69 
1.70 
1.71 
1.72 
1.73 
1.74 
1.75 
1.76 
1.77 
1.78 
1.79 
1.80 

6.60 
6.54 
6.48 
6.42 
6.36 
6.315 
6.26 
6.20 
6.16 
6.105 
6.055 
6.005 
5.95 
5.905 
5.86 
5.82 
5.775 
5.725 
5.68 
5.64 
5.60 
5.56 
5.52 
5.475 
5.44 

1.81 
1.82 
1.83 
1.84 
1.85 
1.86 
1.87 
1.88 
1.89 
1.90 
1.91 
1.92 
1.93 
1.94 
1.95 
1.96 
1.97 
1.98 
1.99 
2.00 

2.1 
2.2 
2.3 
2.4 

5.40 
5.36 
5.325 
5.285 
5.255 
5.22 
5.18 
5.145 
5.12 
5.085 
5.05 
5.015 
4.98 
4.955 
4.92 
4.89 
4.855 
4.825 
4.80 
4.77 

4.50 
4.255 
4.045 
3.855 

2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 
4.0 

5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
15.0 
20.0 

3.68 
3.52 
3.375 
3.24 
3.125 
3.01 
2.90 
2.805 
2.715 
2.635 
2.55 
2.48 
2.40 
2.34 
2.28 
2.215 

1.76 
1.46 
1.25 
1.09 
0.965 
0.87 
0.58 
0.43 
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ters or one single meter with extremely 
good stability. 

A method of determining attenuation 
is hereby proposed which not only 
eliminates the need for a power meter 
or a standard variable attenuator but 
also results in an experimental pro- 
cedure quickly performed with a mini- 
mum of equipment. The only equipment 
required is a microwave signal source, 
a standing -wave indicator, and a means 
of shorting the test section at its re- 
ceiving end. 

The experimental procedure required 
to obtain the necessary data is extreme- 
ly simple and is identical to that en- 
countered in standing -wave and im- 
pedance determinations. Figure 1 shows 
the block diagram of the equipment 
layout. 

After the frequency of the oscillator 
has been adjusted to the desired 
value, the voltage standing -wave ratio 
(VSWR) is measured by means of the 
slotted line and standing -wave in- 
dicator. This value is then inserted in 
the equation: 

attenuation = 10 log 
VSWR } 1 

loss (db) VSWR -1 
from which the required attenuation 
in db is directly obtained. 

The above expression is based upon 
the relationship that exists between 
the reflection coefficient (K) and the 
voltage standing -wave ratio (VSWR) 
as: 

1 -K 

where: 

VSWR = 

K- 

1 +K 

ZR-Zo 
ZR +Z. 

In this latter equation, Z. is the load 
impedance and Z. the characteristic 
impedance of the line. 

Table 1 (at the left) shows the at- 
tenuation loss directly in db for a given 
VSWR. Casual observation might in- 
dicate that the method has its limi- 
tations with respect to the range of 
attenuation that can be determined. 
However, a more thorough examination 
will indicate that the useful range in 
which the VSWR can be determined 
satisfactorily is very close to the use- 
ful range of attenuation encountered 
in actual practice. 

If there is some doubt as to the 
quality of the short that is being used, 
the exact attenuation involved in this 
unit alone can be determined by placing 
it directly on the end of the slotted 
line. This value can then be subtracted 
from the value determined with the test 
section in place. The shorting plugs 
that are commercially available general- 
ly do not have much more than 0.1 db 
loss, which can often be neglected un- 
less precision work is being performed. 

(Continued on page 21) 
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RAYTHEON MICROWAVE EQUIPMENT 

2000 MC 
AUDIO -VIDEO 

MTR-50 

Specifically designed for multi -hop intercity television pro- 
gram relaying, studio- transmitter link or long distance re- 
mote pick -up service. A high power CW magnetron pro- 
vides 7 to 10 times more power for extended range and 
maximum fade protection. Audio channel subcarrier 
equipment available for simultaneous audio relaying. 

SYSTEM 
Range up to 100 miles 
Carrier Frequency: 1990-2110 me 
Video Frequency Response: ±2 db to 6 me 

TRANSMITTER 
Type: QK -174C FM Magnetron 
RF Power Output (to antenna cable): 50 watts 
Frequency Deviation: ± 2.5 me 
RF Output Impedance: 51.5 ohms 
Center Frequency Stability: .05 percent 
Video Input (peak to peak) .3 volt minimum, 

1 v nominal 

Video Input Impedance: 75 ohms nominal. 
Adjustable from 50 to 110 ohms 

Primary Power Requirements: 117 volts 
±5 percent, 50 -60 cycles, 1100 watts 

Panel Space: (Standard 19" rack) 49" 
Weight (crated less antenna) 475 lbs. 

RECEIVER 
Type: Single Superheterodyne 
RF Input Impedance 51.5 ohms 
RF Signal Input (minimum) 73 micro -micro watts 
Local Oscillator: Type 2K -28 reflex klystron 
IF center frequency: 130 me 

IF Bandwidth 17 me 
Video Output (2 channels): 2 volts peak to peak 

(adj.) 
Video Output Impedance: 75 ohms 
Primary Power Requirements: 117 volts 

±5 percent, 50 -60 cycles, 400 watts 

ANTENNA DATA 
Reflector Dia. Gain (DB) Beamwidth (3DB) 

4' 26 8.75° 
6' 29.4 5.8° 

8' 31.5 4.4° 

10' 33.9 3.5° 

7000 MC 
AUDIO -VIDEO 

KTR -100 
Provides in unbelievably light and compact form com- 
plete equipment for multiplex wide band video and high 
quality audio transmission and reception. Highly portable 
yet ideally adapted for permanent installation with in- 
stallation, control and servicing features never before 
available. 

Range up to 25 miles 
Carrier Frequency Range 6875 -7125 
IF Frequency 130 me 
Transmitter Power Output 0.1 W min. 

ANTENNA DATA 
Reflector Dia. Gain (DB) Beamwidth (3DB) 

2' 28 5.0° 
4' 34 2.5° 
6' 38 1.7° 

MAXIMUM FREQUENCY DEVIATION 
7.6 me peak to peak video plus 2.4 me peak to 

peak subcarrier or 10 me peak to peak video 
Y 

VIDEO CHANNEL 
Overall frequency response 6 cycles to 6 me 

±2 db 
Video input impedance 40-170 ohms 
Video input level for 10 me peak to peak 

deviation is .4V peak to peak input 
Video output impedance 75 ohms 

(2 independently controlled outputs) 

Circuit design and 
packaging by specialists 

JULY, 1953 

Video output level q to 2.5 V peak to peak for 
both outputs with video gain control 

TRANSMITTER RF MONITOR 
Frequency response 6 cycles to 1 me 
Level: .5 V p to p for 12 me deviation 
Polarity: Normally black negative 
Impedance: 50 ohms 
Outputs: One output at RF head, one output at 

Transmitter control 

AUDIO CHANNEL 
Overall Frequency response 20 cycles to 8000 

cycles ± 1 db 
Input impedance 500 /600,333,200/500,125,50 

ohms balanced or unbalanced 
Input level -10 dbm 
Output impedance 500 /600 balanced or 

unbalanced 
Output level maximum +10 dbm 
Distortion 1.5 percent (approx.) 
Signal to total noise 50 db below swing ±50 kc 

Write for Complete Information 

RAYTHEON 

POWER SUPPLY 
95-140 V 50-60 cycles single phase 
Transmitter 190 W continuous plus 130 W 

intermittent 
Receiver 180 W continuous plus 100 W 

intermittent 
One special voltage stabilizer transformer 

required for frequency other than 60 cycles 

PHYSICAL DIMENSIONS 
RF head - Receiver and Transmitter 14" x 23" 

x 11" 
Weight: approx. 38 lbs. 
Control unit - Receiver and Transmitter 21" 

x 16" x 

approx. 43 lbs. 
Tripod weight 24 lbs. 
Tilt head 30 lbs. 
4' dish 22 lbs. 
RF Feed 3 lbs. 
Reflector Bracket Assembly 11 lbs. 
Hi Hat 21 lbs. 

MANUFACTURING COMPANY 
Equipment Sales Division 

Dept. 6270 RE, Waltham 54, Massachusetts 

EXCELLENCE IN ELECTRONICS 

RADIO -ELECTRONIC ENGINEERING 

Light and convenient 
units with standard- 
ized connections 
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TELEVISING MICROSCOPE 

Scientists and others who tire of 
squinting with one eye into the tiny 
eyepiece of a microscope should be in- 
terested in this new British instrument 

NEMA -TELEVISION L1 

which throws a clear, highly magnified 
image onto a television screen. Called 
the "Cintel" Flying -Spot microscope, it 
was developed by Professor J. Z. Young, 
of University College, London. 

PRINTED CIRCUITS 

At a meeting of the ASME in April, 
Mr. Norman A. Skow, director of re- 
search and development of the Synthane 
Corporation, Oaks, Pa., discussed the 
advantages of printed circuits, the ma- 
terials used in their fabrication, and 
methods of assembly. Serving as a con- 
ducting medium in electronic assem- 
blies, such circuits replace to a large 
extent the internal maze of wires nor- 
mally found in conventionally assem- 
bled equipment. 

Practical because of their simplicity 
and uniformity, printed circuits are 
particularly adaptable to complex com- 
mutators and switching networks where 
subminiaturization is required. Elim- 
ination of manual wiring speeds as- 
sembly, Mr. Skow pointed out, and 
as mechanical reproduction reduces the 
probability of error, inspection time is 
automatically shortened while assem- 
blies become more uniform and reliable. 

HEATER REGULATIONS 

After June 30, the operation of any 
industrial heating equipment which 
does not comply with all of the require- 
ments of Part 18 of the Federal Com- 
munications Commission's Rules and 
Regulations Governing the Industrial, 
Scientific and Medical Services will con- 
stitute a violation of law. Part 18 may 
be purchased from the Superintendent 
of Documents, Government Printing 

20 
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Office, Washington 25, D. C., for five 
cents a copy. 

Among other things, the require- 
ments specify that industrial heating 
equipment must be operated with suffi- 
cient shielding and filtering to prevent 
interference to authorized radio com- 
munication services, and that radiation 
outside of the I.S.M. bands from such 
heaters shall not exceed 10 microvolts 
per meter at a distance of one mile or 
more from the equipment. 

IRE APPOINTMENT 

The Institute of Radio Engineers 
named Dr. William L. Everitt to serve 
on the committee of scientists formed 
at the request of Secretary of Com- 
merce Sinclair Weeks to evaluate the 
present functions and operations of the 
National Bureau of Standards in rela- 
tion to the present national needs. Dr. 
Everitt, a renowned radio authority 
and dean of the College of Engineering 
at the University of Illinois, is a fellow, 
director and former president of the 
IRE. 

VIBRATION CALIBRATOR 

A resonance -type vibration calibrator 
has been constructed at the National 
Bureau of Standards which combines 
unusual simplicity and economy of con- 
struction with pure waveform and high 
sensitivity. The calibrator consists es- 
sentially of a system of mechanically 
resonant beams (two parallel metal 
plates separated by a combination 

clamping block and calibration table) 
excited by an ordinary 8" loudspeaker; 
the transducer being calibrated is fas- 
tened rigidly to the mechanical system, 

and the amplitude of vibration is ob- 
served optically with reference to a 
fixed point in space. 

This device has been used to calibrate 
moving -coil type velocity gages over a 
frequency range of 10 -250 cps, at dis- 
placement amplitudes of as little as 50 
microinches. It can calibrate sensitive 
transducers at low levels of accelera- 
tion, of the order of 0.05 to 5 gravities. 

ELECTRONIC TUBE PLANTS 

Production of electronic tubes is well 
under way in the two new manufactur- 
ing plants of the newly formed West- 
inghouse Electronic Tube Division. 
Large cathode -ray television picture 
tubes and many types of power tubes 
are now being manufactured at the 
Elmira, N. Y., plant, headquarters for 
the division, while small receiving tubes 

are being produced at the Bath, N. Y., 
plant. 

Shown in the photograph is one stage 
in the production of metal -cone cathode - 
ray tubes at Elmira. As each tube ro- 
tates from position to position in the 
large rotary sealing machine, the metal 
and glass parts are preheated, joined 
and annealed. 

PERKIN MOVES 

The Perkin Engineering Corporation 
has moved into a 10,000 square foot 
plant at 345 Kansas Street, El Segundo, 
Calif. The new plant is fully equipped 
with modern machinery and facilities 
for the company's production of stand- 
ard and military lines of laboratory 
and airborne d.c. power supplies and 
associated electronic equipment. 

LOW -LEVEL SOUNDING SYSTEM 

Atmospheric temperature and humid- 
ity gradients can be measured with in- 
creased accuracy, at heights up to 2000 
feet, by means of a low -level sounding 
system developed by the National Bu- 
reau of Standards for the Navy Bureau 
of Ships. 

The NBS system is an improved form 
of "wiredsonde "; airborne instruments 
are carried aloft by a balloon or kite 
and are connected to a lightweight 
3- conductor electrical cable that is 
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reeled out from the ground. The air- 
borne unit consists of a gravity motor 
(left), an electromechanical altimeter 
(center, removed from housing), and 
the elements for sensing humidity and 

temperature (right, on rectangular 
mounting) . 

A detailed description of the system 
may be found in "National Bureau of 
Standards Mobile Low -Level Sounding 
System," which appeared in the NBS 
Journal of Research, January, 1953 
(RP 2381). 

MOLDITE EXPANDS 

Through the acquisition of Ferricore, 
Inc., of Yonkers, N. Y., the National 
Moldite Company has added ferrite 
cores to its regular line of magnetic 
iron cores and molded coil forms. The 
purchase was made by the National 
Moldite Company, which is located at 
Hillside, N. J., as part of an expansion 
program to round out the Moldite line 
of precision electronic components. 

Measuring Attenuation 
(Continued from page 18) 

The accuracy of this method of 
measuring attenuation does not depend 
upon the stability or calibration of a 
power meter. In addition, the method 
provides a means of determining the 
loss in a system for which it might 
be extremely difficult or inconvenient 

Fig. 1. Block diagram of the test setup for 
measuring attenuation. The loss may be de- 
termined from Table 1 after the standing -wave 
ratio of the test section with far end shorted 
has been measured at the desired frequency 
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to use either the power differential or 
the substitution method. 

One example of the latter advantage 
is in the determination of the attenua- 
tion of an antenna feeder system where 
the output and input are separated 
by more than 100 feet of plumbing. 
Obviously, the conventional methods 
would prove to be extremely awkward 
in such a case. With the slotted -line 
method, all that is required is to short 
the receiving end of the system, de- 
termine the VSWR from the sending 
end, and look on the chart for the 
required loss. The results may be easily, 
quickly and accurately determined in 
this manner. ßp4 

Phase Angle Measurements 
(Continued from page 13) 

respect to the input voltage may occur. 
The variable phase shifter produces a 
leading phase angle at all settings. 
Hence, if the phase pattern approaches 
and goes through zero without reversing 
slope as the RC product is varied, the 
unknown angle represents a phase lag. 
If, however, a decrease in RC product 
produces an apparent increase in phase 
angle, accompanied by an abrupt re- 
versal in pattern slope, it is an indica- 
tion that the over -all phase has gone 
through 180° in the leading direction. 

In this case, the unknown phase angle 
is calculated by subtracting the result 
as obtained from Eqt. 3 from 180 °. A 
small leading unknown phase angle will, 
under these conditions, require a cor- 
respondingly small RC product (large 
introduced phase angle) for a null 
pattern of opposite slope, and the re- 
versal in slope will occur somewhere 
within the range of the RC network 
variables. In the majority of instances, 
the direction of an unknown phase 
shift will be apparent from inspection 
of the characteristics of the device under 
test or from data already taken. 

Operationally, this technique of phase 
measurement may not be entirely suit- 
able for production applications or the 
like, since a calculation is required for 
each frequency, and compensation of the 
indicating instrument is generally 
necessary. Such refinements as the sub- 
stitution of a phase discriminator and 
differential amplifier for the oscillo- 
scope, and direct calibration of the R 
and C elements with appropriate phase 
angle and frequency scales, would 
facilitate operation at the expense of 
added complexity. It is felt, however, 
that for occasional measurements of this 
type, the method as outlined combines 
extreme simplicity with excellent stabil- 
ity and accuracy. 

any shape ... length .. . 

ID or OD. .. to meet 
your specific requirements 

SEND FOR ARBOR LIST 

Free to you upon request ... list. 
over 1500 sizes ... all promptly 
available. A free sample is also 
yours for the asking ... just send 

your specifications. 
Precision Paper Tubes are spiral- 
wound of finest dielectric kraft or 
fish paper, phenol impregnated, 
cellulose acetate or combinations. 

Write US TODAY! 

2069 W. Charleston St., Chicago 47, III. Plant No. 2: 79 Chapel St. It:,rtford, Conn. 
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DECIMAL SCALER 

The Berkeley Scientific Division of 
Beckman Instruments, Inc., 2200 Wright 
Avenue, Richmond, Calif., has an- 
nounced the Model 2105 decimal scaler 
for use in radioactivity measurement. 
A wide selection of preset counts is pro- 

vided for convenient automatic opera- 
tion, and there is a wide selection of 
scaling factors for the operation of an 
external register, a printing device, or 
a counting rate computer. New design 
features in the r.f. high voltage supply 
lead to increased reliability and im- 
proved regulation. 

Model 2105 is a direct -reading instru- 
ment which utilizes two plug -in decimal 
counting units and a four -digit mechan- 
ical register. High voltage is variable 
from 300 to 2500 volts, and standard 
U -volt input sensitivity is provided. 

LEAKAGE TESTER 

Whether components or complete as- 
semblies will exhibit satisfactory leak- 
age performance at voltages at or in 
excess of normal operating potential 
can be determined with the Cinetech 
high -potential leakage tester. It is being 
made available to the industrial field by 

Cinetech Company, Inc., 106 West End 
Ave., New York 23, N. Y. 

This device will indicate satisfactory 
performance when connected to an 
equivalent resistance of 100,000 to 
110,000 ohms at one of three available 
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voltage ranges, namely, 300, 1000 and 
1500 volts, a.c. It will reject instantly, 
without destructive effects to the equip- 
ment under test, when the equivalent 
resistance of the tested material is less 
than 100,000 ohms with high voltage 
applied. 

RESINITE TUBING 

Resinite tubing, developed by the Pre- 
cision Paper Tube Company, is said to 
provide greatly increased wall strength, 
improved dielectric and other electrical 
properties, and high chemical and mois- 
ture resistance. Tubes are available in 
all shapes, widths and lengths. Inner 
diameters range from .125" to 3 ", with 
wall thicknesses from .006" to .100 ". 

These tubes can be supplied threaded 
inside or outside, slotted, punched, or 

embossed. Threaded coil forms incorpo- 
rate a special three -row design to afford 
axial pressure in excess of 25 lb. Torque 
can be controlled to i- 1 inch -ounce. 

For further information, write to Pre- 
cision Paper Tube Co., Dept. H., 2035 
W. Charleston Street, Chicago 47, Ill. 

SENSITIVE INVERTER 

In combination with a suitable 60- 
cps voltage- sensitive device, the Bal- 
lantine sensitive inverter Model 700 
makes possible: (1) accurate measure- 
ment of d.c. potentials as low as 10 
microvolts, and (2) detection of d.c. 
potentials as low as 1 microvolt, while 
presenting to the source a resistance 
of not less than 10 megohms. 

Announced by Ballantine Laborato- 
ries, Inc., Boonton, N. J., this unit 
inverts d.c. potentials to a.c. voltages 
directly proportional in magnitude to 
the d.c. input voltages and phase - 
sensitive to the d.c. polarity. It features 
a built -in calibrator which minimizes 

the errors caused by a companion 
instrument or by the departure of line 
frequency and voltage from nominal 
values. 

ANALOG COMPUTER 

The Research & Control Instruments 
Division of North American Philips 
Company, Inc., 750 South Fulton Ave., 
Mount Vernon, N. Y., has announced a 
computer for recording random count- 

ing rates on a linear chart with a con- 
stant computed statistical accuracy. 

This instrument makes use of Ohm's 
law (IR = E) as the analog to the 
basic counting equation (nT - N; 
n = counting rate, T = time interval, 
N = total number of counts) . A slide - 
wire resistor is driven by a synchronous 
motor so that resistance (R) in the cir- 
cuit is proportional to time (T). With 
fixed battery voltage (E), the current 
recorded is proportional to n. 

The Norelco computer must be used 
with a scaling circuit adjusted for fixed 
count operation. The range of the in- 
strument is controlled by the choice of 
scale factor (N = scale factor X 100) 
and the speed with which the slidewire 
is driven. 

CHAIN AMPLIFIER 

Designed specifically for television 
distribution system requirements, the 
SKI. Model 212A -TV chain amplifier 
has a bandwidth of 40 to 225 mc.; up to 
12 v.h.f. television channels can be am- 

plified simultaneously with high fidelity. 
The unit has a gain of 21 db, and a new 
manual gain control is provided -with 
a range of 5.5 db-to permit the adjust- 
ment of signal levels in the system. 

Use of a parallel tube circuit gives 
the Model 212A -TV chain amplifier high 
operating reliability. Tube failure re- 
sults in a loss of 1.6 db gain, not in a 
loss of the entire picture. Untuned cir- 
cuit design eliminates loss of picture 
resolution due to inadequate bandwidth 
and frequency drift. 
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For further information, write to 
Spencer -Kennedy Laboratories, Inc., 186 
Massachusetts Ave., Cambridge 39, 
Mass. 

PRECISION "MAGIC TEE" 

The availability of a new precision 
X-band hybrid junction has been an- 
nounced by the General Precision Lab- 
oratory, 63 Bedford Road, Pleasantville, 
N. Y. Using a new type of construction, 
the unit assures isolation of -50 db or 
better as well as low VSWR over a 
broad frequency range. In addition to 
its function as a "magic tee," it can be 
employed as a highly accurate power 
divider in the configuration of a shunt 
or series tee by blocking the appro- 
priate arms. 

This component is of precision -ma- 
chined rather than brazed wave guide 
fabrication, permitting the holding of 
close mechanical tolerances with im- 
proved performance factors. 

SCALING UNIT 

To speed counting procedures in 
radioisotope laboratories, the Nuclear 
Instrument & Chemical Corporation, 
229 West Erie Street, Chicago 10, Ill., 
has developed a scaling unit which fea- 
tures an electrically reset timer and 
register. It is available with either a 
500 -5000 volt or 500 -2500 volt variable 
power supply. 

Slope- mounted in its cabinet, the 
Model 182 is designed for precision 

counting with new simplified controls. 
It has a wide sensitivity range and 
linear amplification from 1 millivolt to 
1 volt. Resolution time is 2 micro- 
seconds, and the amplifier circuit has a 
rise time of less than 0.2 microsecond. 

MICROWAVE TV LINKS 

Two television microwave links have 
been announced by the Raytheon Manu- 
facturing Company, Waltham 54, Mass. 
Respectively the most portable and the 
most powerful TV microwave equip- 
ment, they are the first such devices to 
handle pictures and sound simultane- 
ously on the same wave band. 

The KTR -100 "Microlink" is a com- 
pact, lightweight relay which operates 
in the frequency range of 6875 to 7125 
mc., with a power output of 0.1 watt. 

It includes a completely new a.f.c. and 
limiter, a special cable compensating 
switch, accurately controlled trans- 

mitter frequency, built -in voltage regu- 
lator, and provisions for frequency and 
modulation monitoring. The transmit- 
ting unit is shown in the photograph. 

The MTR -50 "Magnalink" is a much 
larger link, capable of transmitting 
wideband intelligence over distances of 
100 miles. It operates in the 2000 -mc. 
frequency range and is powered by a 
50 -watt magnetron. By virtue of nor- 
mal gain factors through a 10 -ft. pa- 
rabola, the 50 -watt tube output is multi- 
plied, resulting in an ERP of 50,000 
watts. 

BALUN 

Accurate measurements of balanced 
impedances in the 50 -1000 mc. frequen- 
cy range can be made with the help of 
the Type 874 -UB balun. Announced by 
the General Radio Company, 275 Massa- 
chusetts Avenue, Cambridge 39, Mass., 
the balun is a tunable semi- artificial 
half -wave line. It acts as a transformer 
and makes it possible to connect a bal- 
anced impedance to an unbalanced co- 
axial system, such as is used on high 
frequency measuring instruments. The 
balun has two advantages over a con- 
ventional transformer for this purpose 
-it can be tuned over a wide frequency 
range and has very low losses. 

ELECTRONIC RESISTANCE ANALYZER 

Precision measurements of resistors 
may be made with the electronic resist- 
ance analyzer now being produced by 
The Kuljian Corporation. It can be used 
by resistor manufacturers in selecting 
resistors to within specified limits. Hav- 
ing high accuracy and a wide range, it 
is particularly adapted to the selection 
and measurement of resistances used in 
analog computers. 

Available in either a rack or bench 
model, this instrument is designed for 
115 -volt a.c. operation. A precision of 
balance of 0.02% can be realized over 
almost the entire range. Range and 
accuracy tolerances, as well as addi- 

(Continued on page 28) 

"ELEMENTS OF THE THEORY OF 
FUNCTIONS" by Konrad Knopp. Trans- 
lated by Frederick Bagemihl. Published 
by Dover Publications, Inc., 1780 Broad- 
way, New York 19, N. Y. 140 pages. 
Paper Edition, $1.25; Cloth Edition, 
$2.25. 

In the "Elements of the Theory of 
Functions," only those topics are treat- 
ed which are simplest yet most impor- 
tant for the further development of the 
theory. The foundations of real analysis 
and the elements of analytic geometry, 
knowledge of which is necessary for a 
proper understanding of the book, are 
covered in Chapter 1. 

After an introduction to the system 
of complex numbers and operations per- 
formed on them, the concept of sets of 
numbers, the limit concept, and close- 
ly related matters -in particular, the 
theory of infinite series -are extended 
to complex quantities. Then, the notion 
of function and its most important 
properties is carried over to the case in 
which independent and dependent vari- 
ables are complex; when combined with 
the limit concept, this yields the foun- 
dations of a differential calculus for 
functions of a complex variable. Finally, 
the elementary functions are dealt with 
in greater detail. 

"THE THEORY OF ELECTRONS and 
Its Applications to the Phenomena of 
Light and Radiant Heat" by H. A. 
Lorentz. Second Edition. Published by 
Dover Publications, Inc., 1780 Broad- 
way, New York 19, N. Y. 343 pages. 
Paper Edition, $1.70; Cloth, $3.50. 

This book is composed largely of a 
series of lectures which was delivered 
at Columbia University in 1906 on the 
theory of electrons and its more impor- 
tant applications in the domain of light 
and radiant heat. For many years the 
original edition has been out of print 
and almost impossible to obtain. In the 
new edition, the text has been left 
nearly unchanged except for a small 
number of alterations and additions in 
the footnotes and the appendix. 

Emphasis is on the general ideas and 
hypotheses of a physical nature in- 
volved, with such mathematical calcu- 
lations as are used being given in the 
hundred -odd page appendix. The follow- 
ing topics are covered in detail: general 
principles applying to the theory of 
free electrons; emission and absorption 
of heat; theory of the Zeeman -effect: 
propagation of light in a body composed 
of molecules -and the inverse Zeeman - 
effect; and optical phenomena in mov- 
ing bodies. 
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By WILFRID B. WHALLEY 
Adjunct Professor of Electrical Engineering 

Brooklyn Polytechnic Institute 

Reproducing tubes for monochrome television. 

THE VAST growth of television, for 
entertainment and industrial pur- 
poses, has required the design and 

manufacture of millions of picture. 
reproducing tubes. All picture tubes - 
or kinescopes, as they are often called 
-represent one large section of the 
general group known as cathode -ray 
tubes. 

Cathode -Ray Tube Development 
"Cathode ray" was the name given 

at the end of the last century to the 
phenomenon which occurred when a 
heated metallic or semiconductor sur- 
face was placed in a high voltage 
positive electric field, and light was 
produced from a glass surface at the 
positive potential. 

First use of this phenomenon was 
made at the beginning of the century 
when a small filament was sealed in 
the small end of a chemical flask, the 
gas pressure reduced to a moderate 
vacuum, and a high positive voltage 
applied to the large end. Electrons 
emitted by the filament were acceler- 
ated toward the large end or face, and 
produced an illuminated spot due to 
bombardment of the crystal structure 
of the glass. It was found that the di- 
ameter of the spot depended upon the 
gas pressure, a suitable pressure pro- 
ducing a minimum -size or "best fo- 
cused" spot. These earliest devices 
made use of "gas focusing" of the elec- 
trons, and produced a beam of moderate 
diameter. 

Next, it was found that the presence 
of an electric or magnetic field perpen- 
dicular to the axis of the tube would 
move the spot over the face. For the 
electric field, the movement was toward 
the positive potential, similar to the 
acceleration of electrons toward a posi- 
tive terminal. In a magnetic field, the 
spot was found to move at right angles 
to the field, in the same way that a 
conductor carrying electricity will move 
in a magnetic field. 

By applying a.c. voltages between 
pairs of electrodes or "plates" in or 
near the neck of the tube, it was pos- 
sible to produce patterns correspond- 
ing to the waveform of the a.c. voltage. 
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From these experiments have come the 
cathode -ray tubes used for oscilloscopes 
and for television kinescopes. 

Picture Tubes 
Since the first experimental devices 

were developed, major improvements 
have been made in focusing the elec- 
trons, providing good vacua, using suit- 
able coatings on the glass for higher 
light output, and reducing the adverse 
effects of ion bombardment. Present 
focusing is by means of suitable struc- 
tures known as electron guns, where 
the focusing is always dependent - 
in whole or in part -upon electric 
fields; a magnetic lens may also be em- 
ployed. As electrons move above a cer- 
tain critical velocity through a gas, 
any collision with an atom or a mole- 
cule can produce gas ions. The nega- 
tively ionized particles will move to- 
ward the screen and the positively 
charged particles toward the cathode, 
since the cathode (or the control grid) 
is the most negative point in the tube. 
The ion bombardment decreases the 
light output of the screen by affecting 
the crystal structure. It also damages 
the cathode, in severe cases removing 
the coating and making a hole in the 
surface of the cathode. Hence, much 
emphasis has been placed upon remov- 
ing as many of the gas molecules as 
possible. 

As even the best vacuum pumps, in 
high speed production, leave sufficient 
gas to produce ion spots on the phos- 
phor, either an ion trap is used with the 
gun, or an aluminum film is placed over 
the surface of the phosphor. 

Ion Traps 
The ion trap uses the principle of 

separation of particles of different 
masses -the same principle that is 
used in the mass spectrometer. When a 
charged particle is accelerated in an 
electric field, and passes through a 
magnetic field, it moves in a circular 
path. The radius of curvature depends 
upon three quantities: the mass, the 
velocity (due to the electric field), and 
the strength of the magnetic field. Since 
electrons have an effective mass very 

much below that of gas atoms and mol- 
ecules, a suitably shaped electron gun 
placed in a magnetic field of the cor- 
rect strength will remove the ions from 
the electron stream. 

Aluminum Film 

It has been found that thin films of 
certain metals will pass electrons, but 
will absorb ions. The most useful metal 
for this purpose is aluminum. Since 
aluminum is a low -cost metal which can 
be evaporated in a vacuum at a moder- 
ate temperature, it is increasingly used 
in coating the back or inner surface of 
the fluorescent screen. Many tubes 
operate without ion "burn" with a 
straight electron gun, due to the pro- 
tection by the aluminum film. Of course, 
the aluminum film provides other ad- 
vantages: increased light output is ob- 
tained since light is reflected forward 
which would otherwise be directed back 
into the tube and be lost inside the 
envelope; and the fluorescent screen is 
maintained at the applied potential. 
The aluminum film also increases the 
small area contrast of the picture. 

Present Kinescopes 
Present -day tubes can be divided in- 

to two groups -those which are electri- 
cally focused, and those which use mag- 
netic focus. Both types have certain 
advantages. With electrostatic focus 
guns of the correct aperture and cyl- 
inder design, good focus is obtained 
without an extra magnetic field. Also, 
the tube will stay in focus with changes 
in high voltage, such as those due to 
a.c. line voltage changes. 

The magnetically focused tubes will 
maintain good spot size at the center 
of the picture for higher beam cur- 
rents and correspondingly higher peak 
brightness, due to the more stable and 
generally larger magnetic -type lens. 

"Sticking" Potential 
All fluorescent screens in nonalumin- 

ized tubes tend to operate at a potential 
where the secondary electron emission 
is unity. This is due to the low conduc- 
tivity of typical phosphors and the cor- 
respondingly high resistance to the 
positive voltage source. As the elec- 
trons in the beam penetrate the crystal 
structure, secondary electrons are re- 
leased; if the secondary emission ratio 
were more than unity, the potential of 
the phosphor would tend to shift to an 
equilibrium point for the correct one - 
to-one ratio. 

As the phosphor becomes older, the 
potential tends to shift downwards, 
reducing the light output from the tube. 
With an aluminum film in contact with 
the phosphor, the crystals are held at 
the applied high voltage, giving a light 
output corresponding to the electron 
velocity. 
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Direct -Coupled Amplifier 
(Continued from page 5) 

tion only, with a coupling capacitor at 
the output, regulation may not be nec- 
essary at all. In multichannel work, 
of course, the power supplies must be 
regulated, if only to minimize cross - 
channel interference. 

If stability against line voltage 
changes is required in the heater sup- 
ply, the 6X8 may be run from a 12 -volt 
transformer in series with an Amperite 
type 5T4 current regulator (not to be 
confused with the rectifier of the same 
designation). In view of the generation 
of odd harmonics by the nonlinear bal- 
last tube, it is wise -if use of the 5T4 
is desired -to connect the potentiom- 
eter for hum balancing on the 6X8 side 
of the 5T4, as shown in Fig. 2, using a 
completely isolated winding for the 12 
volts. In this way, the grounded center 
arm will move between the two termi- 
nals of the heaters themselves, and a 
balance adjustment for the harmonics 
as well as for the 60 -cps fundamental 
will occur. 

By use of the above techniques, the 
hum may be made as low as 2 mv. at 
the output (10 microvolts referred to 
the input), which is just about twice 
the noise figure. With film resistors in 
place of the carbon ones now used, it 
might be possible to reduce the noise. 
However, an amplifier of this band- 
width and input resistance is liable to 
have somewhat more noise than a per- 
son who habitually deals with audio 
amplifiers or similar equipment might 
expect. 

After the amplifier was adjusted for 
best response to a 10 -kc. square wave, 
its response was noted to be down 1 db 
at 240 kc. and 3 db at 520 kc., there 
being a rise of about 0.2 db in the vi- 
cinity of 400 kc. The 10 -kc. square 
wave, after passing through the ampli- 
fier, has about 5% overshoot and a rise 
time of a little under a microsecond. 

Maximum output was over 1- 10 volts 
d.c., and the equivalent at a.c., up to 
at least 200 kc. In order to get a larger 
swing than this, especially at the 
higher frequencies, it would have been 
necessary to raise the power consump- 
tion substantially, which was not allow- 
able. This is, after all, a fairly low - 
level device, being intended to amplify 
a signal of perhaps 50 mv. up to the 
10 -volt level (full scale). 

A.C. applications of this circuit are 
plentiful. With or without an input 
transformer, it would serve as an ex- 

e cellent audio amplifier, although as it 
stands its main use would be in medium 
level work. If it were to be used as a 
preamplifier, the 6X8 could be removed 
and two 5879's substituted since drift 
would no longer be a factor. The input 
resistor could be reduced to perhaps 
100K, leaving the 20M the same and 

removing the 22K and 1 K divider, with 
the 20M resistor hung directly between 
output cathode and input grid. The 
low -hum, low -microphonic features of 
the 5879's would prove beneficial while 
the gain of the pentode would be re- 
tained (although the 5879 has only 
about half the gain of the "hotter" 
pentodes, gain being sacrificed for wide 
spacing and reliability, rigidity, etc). 
This change should be possible without 
affecting parts values very much; al- 
though the cathode resistor will be 
different, changing the "Zero" pot will 
suffice. An amplifier using 5879's in 
this way was the ancestor of this de- 
sign, and has worked well for over a 
year as an experimental oscillograph 
galvanometer driver. 

For any application involving ac- 
curate measurement of a d.c. signal, 
however, the drift of this amplifier 
would be excessive. Some stabilizer 
would be necessary, such as the RCA 
drift compensator which is used in al- 
most all modern d.c. amplifiers of good 
quality. For less critical applications, 
as in the oscilloscope described, and for 
all a.c. applications where the d.c. type 
of amplifier is used merely to avoid 
trouble in stabilizing the amplifier un- 
der feedback, such a stabilizer would 
not be needed. 

In the amplification of a.c. signals, 
a d.c. amplifier has considerable merit: 
there is no problem of stabilizing the 
amplifier against "motorboating" at the 
low end, when feedback is used; and 
after one has put coupling capacitors 
at the input and output, the low -fre- 
quency response is solely determined 
by the input and output time constants, 
which may in nearly all cases be ac- 
curately known and allowed for and 
which are usually very stable. Tran- 
sient performance at the low end is far 
superior to that of the conventional 
multistage a.c. feedback amplifier. 

Other uses of this circuit might be 
found in vacuum -tube voltmeters. It 
could be made into a combination a.c. 
and d.c. meter (provided that rectifi- 
cation was added) if the drift were ac- 
ceptable, since it has a fairly good 
bandwidth and response down to d.c. 
It might prove useful as an integrating 
amplifier; its simplicity allows net- 
works to be connected from input to 
output without much instability, while 
its gain of 20,000 before feedback is 
good enough for many purposes. As 
the nucleus for a carrier amplifier, 
either for a relatively high (5 -10 kc.) 
carrier frequency or for larger amounts 
of feedback at a lower carrier fre- 
quency, it would seen to offer some pos- 
sibilities also. 

BIBLIOGRAPHY: 
Goldberg, E. A., "Stabilization of Wide Band 

D. C. Amplifiers," RCA Review, June, 1950. 
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TUBE CHARACTERISTIC CURVES 

Here is a conductance curve design 
book which provides both static and 
dynamic data on the operating charac- 
teristics of 17 popular receiving tubes. 
Inclusion of dynamic data in addition 
to static permits the direct determina- 
tion of both small and large signal op- 
erating characteristics of a circuit being 
designed. 

Brief application notes and the basic 
equations for the most commonly used 
circuits are included in this book, which 
is available for $1 per copy from Kann - 
Ellert Electronics, Inc., 9 S. Howard 
Street, Baltimore 1, Md. 

ELECTRICAL INSULATION MATERIAL 

Helpful information on the features 
and uses of fibre and plastic for electri- 
cal insulation is incorporated in two 
catalogs which may be obtained by 
writing to the Publications Department, 
Insulation Manufacturers Corporation, 
565 West Washington Boulevard, Chi- 
cago 6, Ill. 

Imcor reinforced plastics are de- 
scribed in an 8 -page catalog while 
Phenolite laminated plastics, National 
vulcanized fibre, and Peerless fishpaper 
products are covered in a 32 -page cata- 
log. Both contain complete descriptions, 
tabular data, and other information on 
grades, properties, and fabricating 
techniques for sheets, rods, tubes, and 
fabricated or molded parts. 

DICTIONARY OF CARRIER TERMS 

Definitions of 150 terms commonly 
found in telephone and telegraph car- 
rier equipment literature are given in 
the new Lenkurt Bulletin EB -101, en- 
titled "A Dictionary of Carrier Terms." 
The 16 -page booklet also includes a 
general discussion of carrier equipment 
theory. 

Copies of this publication are avail- 
able from Lenkurt Electric Co., 1115 
County Road, San Carlos, Calif. 

HERMETICALLY SEALED RELAYS 

General -purpose hermetically sealed 
relays for electronic applications are 
described in a four -page bulletin avail- 
able from the General Electric Com- 
pany, Schenectady 5, N. Y. 

Designated as GEA- 5729A, the two - 
color publication uses photographs, 
specification charts, and dimensional 
diagrams in discussing the application, 
performance, and features of these re- 
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lays -which are designed to meet or 
better military specifications. 

PRINTED CIRCUITRY 

The first complete description of the 
Technograph process of printed circuits 
is now available in a new book which 
covers the processes and uses of printed 
circuits. The entire subject is treated 
at sufficient length to indoctrinate any- 
one interested in the future development 
of many electronic products through 
printed circuitry. 

This hard -covered, 48 -page book may 
be obtained at $1 a copy from Dept. T, 
Technograph Printed Electronics, 191 
Main Street, Tarrytown, N. Y. 

LIQUID -LEVEL CONTROL 

A single- thyratron electronic liquid - 
level control operating without radio 
frequency from a single capacitive -type 
probe is described in Form LL -4 -453. 
This four -page folder, published by 
Thermo Instruments Co., 1166 El Ca- 
mino Real, Belmont, Calif., illustrates 
the control and the probe, and contains 
alternative schematic arrangements for 
installation. Specifications are included. 

MAGNETIC IRON POWDERS 

Complete technical data on various 
magnetic iron powders, including 
photomicrographs, frequency vs. Q 
charts, and permeability rating graphs, 
are available from Magnetic Powders, 
Inc. These data are contained in an 
eight -page illustrated catalog, No. 354, 
which covers annealed carbonyl iron 
powders, hydrogen reduced iron pow- 
ders, and magnatites. Write to Mr. 
C. C. Neighbors, Magnetic Powders, 
Inc., 1047 Fairview Avenue, Johnson - 
burg, Pa., for your copy. 

MAGNETIC AMPLIFIER CIRCUITS 

Three Government research reports 
describe new magnetic amplifier cir- 
cuits which make possible better com- 
puters and automatic control systems. 
These reports are available in mimeo- 
graphed form from the Office of Tech- 
nical Services, U. S. Department of 
Commerce, Washington 25, D. C., at 
50 cents each. Orders should be ac- 
companied by check or money order 
payable to the Treasurer of the United 
States. 

The amplifier control circuits and 
their characteristics are described in 

PB 105747, entitled "On the Control 
of Magnetic Amplifiers." PB 111033, 
"The Single -Core Magnetic Amplifier 
as a Computer Element," shows how 
the new circuits can provide more 
dependable elements in basic functional 
components of computers. How the 
circuits can be used to provide antici- 
patory correction mechanisms is cov- 
ered in PB 111022, "Lead Networks 
Utilizing a Saturable Core Memory." 

NBS REPORT 

The National Bureau of Standards 
has published a ten -page report en- 
titled "Machining of Powdered Iron 
Materials and Ferromagnetic Ferrites." 
It contains special techniques for the 
following materials: polyirons, ferrites 
and ground ferrites suspended in bind- 
ers. Altogether, 28 individual mate- 
rials are discussed. 

This report (PB 108118) is available 
from the Library of Congress Publica- 
tion Board Project, Washington 25, 
D. C., in microfilm or photostat form 
for $1.25. A limited supply is also 
available from the Microwave Labora- 
tory, National Bureau of Standards, 
Washington 25, D. C. 

MICROWAVE COMPONENTS 

"Microwave Components" is a con- 
cise, well -illustrated bulletin featuring 
the use of Crowley polyiron -a perme- 
able dielectric material -for microwave 
components. The bulletin also covers 
various kinds of terminations, stock 
blank sizes, and machining procedures, 
and includes drawings of typical poly - 
iron fabrications. It is available to en- 
gineers and manufacturing executives 
from Henry L. Crowley & Co., Inc., 1 

Central Ave., West Orange, N. J. 

PRINTED CIRCUIT HANDBOOK 

Methode Manufacturing Corporation 
has announced the publication of a 
printed circuit handbook entitled "Util- 
ization of Prefabricated Wiring." This 
32 -page booklet provides comprehensive 
and detailed engineering information 
on the practical application of printed 
wiring techniques to electronic equip- 
ment. It will be sent to anyone request- 
ing a copy on a business letterhead by 
Methode Manufacturing Corporation, 
2021 W. Churchill St., Chicago 47, Ill. 

WIRES AND CABLES 

Copies of a 76 -page booklet entitled 
"U. S. Electrical Wires and Cables for 
the Chemical and Petroleum Industries," 
may be obtained from the Electrical 
Wire and Cable Department of the 
United States Rubber Company, 1230 
Avenue of the Americas, New York 20, 
N. Y. 
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Divided into four main sections -in- 
sulation compounds, jacket compounds, 
construction, and technical data -the 
booklet follows the successful pattern 
of U. S. Rubber's earlier book on the 
coal mining industry. The compound 
sections have been expanded to include 
butyl insulation, heat- and moisture - 
resistant insulations, thermoplastic 
types, the general -purpose neoprene 
jacket, and the polyvinyl chloride type 
jacket. 

METALLIC RECTIFIER UNITS 

The complete line of G -E metallic 
rectifier power conversion units is cov- 
ered in an eight -page bulletin available 
from the General Electric Company, 
Schenectady 6, N. Y. 

Designated as GEA- 5658B, this pub- 
lication lists the design features and 
advantages of the G -E line, and gives 
performance data, circuits, dimensions 
and ratings. A guide is also provided 
as an aid for preparing contract specifi- 
cations which entail G -E d.c. power 
supplies and exciters. .pue 

Electronic Flowmeter 
(Continued from page 14) 

ing system operating at a 10 -cps rate is 
employed. Switching is achieved by a 
commutator which is inserted between 
the crystals on one side and a 100 -kc. 
oscillator and receiver on the other. The 
oscillator is connected to an amplifier 
containing carefully designed limiters 
that produce a square -wave voltage to 
be injected on one grid of a multigrid 
phasemeter tube. The receiver -amplifier 
also furnishes a limited signal to the 
other grid of the phasemeter tube. 

This phasemeter tube is bypassed by a 
capacitor so that fluctuations at the 
sound wave frequency are removed and 
fluctuations at the switching rate may 
be applied to a synchronized rectifier. 
The rectifier is actuated in synchronism 
with the commutator, but its active 
period is shorter, so that harmful tran- 

Oscilloscope patterns for instantaneous 
flow velocities obtained with flowmeter. 
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sients occurring during the crystal 
transition are suppressed. 

A simple commutator, one that would 
merely switch the crystals alternately 
to the receiving and transmitting chan- 
nels, is unsuitable because of the ca- 
pacitive cross -coupling between the two 
channels. In order for the transmitted 
and received pulses to be absolutely rep- 
resentative of the separation between 
the crystals and the velocity of the fluid, 
there must be a minimum of coupling 
between the two channels. By very care- 
ful design of the commutator, the leak- 
age capacitance can be reduced to about 
5 x 10' µpfd.. and much of the fringe 
effects and ground currents is elimi- 
nated. 

The rotor of the commutator is made 
in the form of a sandwich, consisting of 
two pieces of insulating material fas- 
tened to a grounded conductive shield. 
Two conductive segments or sectors are 
mounted on the insulating material but 
have no connection to the shield. The 
shield is brought out to the maximum 
diameter of the rotor, thereby reducing 
the fringe effects between the sectors. 
Four rows of carbon brushes are ar- 
ranged so that the crystals are connect- 
ed to either the receiver or oscillator for 
all positions of the rotor. Capacitive 
coupling between the sectors is reduced 
by maintaining a clearance of less than 
0.015" between the sector shield and the 
rotor. Similarly, close- fitting shields are 
provided at the ends of the rotor to 
assist in reducing fringe effects. 

The output of the phasemeter is ap- 
plied to an electronic high -impedance 
voltmeter (which can be calibrated dir- 
ectly in terms of velocity) through the 
rectifier -switch geared to the com- 
mutator drive. Fast velocity changes 
can be observed on the screen of a cath- 
ode -ray oscilloscope connected to the 
plate of the phasemeter tube. Thus, if 
the plate voltage is made visible, the 
difference between the voltages devel- 
oped "upstream" and "downstream" 
can be used directly to estimate the 
flow velocity instantaneously. 

The commutation operation can Je 
modified by the use of an electronic 
switch. By using vacuum tubes, the 
switching frequency can be increased to 
1000 cycles, for example, and the time 
of response can be correspondingly 
shortened. Four pentode amplifiers are 
placed between the crystals on one side 
and the oscillator and receiver on the 
other. The screen -grid supply is derived 
from a square -wave generator with a 
frequency equal to the switching rate 
(1000 cps).When the screen voltage is 
positive, the pentode acts as a normal 
amplifier; when the potential becomes 
negative, the electron stream in the tube 
is blocked and good shielding is pro- 
vided. The amplifiers are so arranged 
that one pair operates at a time during 
each half of the switching cycle. 

Further modifications in the flow - 
meter are being considered; one in 
particular is concerned with flow in 
metal pipes. A pulsed and gated phase 
comparison system will be used for this 
purpose to eliminate the effects of the 
direct transmission of the sound 
through the wall of the pipe. 

g..- 
Pulse Duration Modulation 
(Continued from page 11) 

AM and PAM, where slicing is not 
available. 

The primary disadvantages of PDM 
are: 
1. In comparison with FM and AM, 

PDM requires a greater bandwidth 
which is traded for an improved 
signal -to -noise ratio. 

2. It does not utilize transmitter en- 
ergy as effectively as all the other 
pulse systems which maintain con- 
stant narrow pulses. 

REFERENCES: 

1. Libois, L. J.. "Application of Pulse Modu- 
lation to the Transmission of a Carrier 
Telephone System Channel Groups," L'onde 
'Electripue (Parie), April -May, 1952. 

2. Fitch, E.. "The Spectrum of Modulated 
Pulses," Jour. I.E.E. (London). 1947, Vol. 
94, l'art ILIA, pp. 656 -64. 

S. Louer. J. C., "Spectrum Analysis of Pulse 
Modulated Waves," Bell System Tech. Jour.. 
April, 1947, Vol. 26, pp. 360.887. 

PLANS 
INTO 

PLASTICS 
PRECISION MACHINING 

OF ALL THE PLASTICS 
including 

COPOLYMER 1422 
TEFLON 
KEL -F 

POLYSTYRENE 
BUTYRATE 
NYLON 

PLASTIC FABRICATING 
Printloid is equipped for the complete 
production of a wide variety of con- 
sumer and industrial items in any 
uuantity. We work with any plastic 
material in sheets, tads and tubes. 
Die -cutting, deep drawing, stamping. 
forming, finishing, and assembling in 
our own plant. 

PLASTIC PRINTING 
LETTERPRESS ... SILK SCREEN 

HOT STAMPING 

for Containers, Displays. Dials, 
Charts, Machined Parts, Etc. 

Ask for brochure illustrating varioub 
plastic products fabricated to specifi- 
cation by Printloid. 

PRINTLOID, INC. 
95 Mercer St., N. Y. 12, N. Y. 
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ALTON D. ANDERSON has been named assistant chief 
engineer of Cook Research Laboratories, a division of Cook 
Electric Company, Chicago, Ill. Since 1950, Mr. Anderson 
has been director of the Systems Development Section; now 
he will coordinate the activities of the various technical 
sections of the Laboratories and assist in the direction of 
over -all technical programs. Prior to 1950, Mr. Anderson 
was associated with the Naval Ordnance Laboratory. 

DR. SEYMOUR B. COHN, an authority on microwave 
components, has joined the staff of Stanford Research In- 
stitute to head the Microwave Group in the Aircraft Radia- 
tion Systems Laboratory; he was formerly a research 
engineer at Sperry Gyroscope Company. During the war 
years, Dr. Cohn worked as a special research associate in 
the Radio Research Laboratory at Harvard University. He 
holds the 1942 Lamphier Award from Yale University. 

JOHN A. DOREMUS, well known for his work in the 
communications field -and more specifically for his con- 
tribution to transistor development, has been appointed di- 
rector of engineering of the Allen D. Cardwell Mfg. Corp., 
Plainville, Conn. He will be responsible for the company's 
engineering research as well as engineering supervision of 
government projects. Mr. Doremus was formerly chief 
engineer of the Carrier & Control Division, Motorola, Inc. 

KENNETH A. HOAGLAND, formerly assistant engineer- 
ing manager of the Cathode -Ray Tube Division of Allen 
B. Du Mont Laboratories, Inc., has now been named chief 
engineer of this division. One of the outstanding cathode - 
ray tube experts in the field, Mr. Hoagland has been with 
the Du Mont organization for 12 years. He is credited with 
the development of the Du Mont "Bent Gun" used in cathode - 
ray tubes and with the "Selfocus" picture tube. 

GEORGE J. ROGERS has joined the Electronics Division 
of the National Bureau of Standards. As a member of the 
Engineering Electronics Section, he will be engaged in the 
development of miniaturized equipment. Before joining NBS, 
Mr. Rogers was an electronics engineer with the Engineer 
Research and Development Laboratories, Ft. Belvoir, Va., 
where he assisted in the development of electronic mine - 
detecting equipment for metallic and non -metallic mines. 

MARVIN G. WHITNEY has been appointed assistant to 
the president of Hoffman Radio Corp., Los Angeles, Calif., 
with a current assignment on television engineering, quality 
control and product design. A graduate of Rensselaer Poly- 
technic Institute, he was with Radio Corporation of America 
for 13 years in various product and plant manager capaci- 
ties, first at Camden, N. J., and more recently at the new 
RCA engineering plant at Moorestown, N. J. 

New Products 
(Continued from page 21) 

tional information, may be secured from 
the Electronics Division of The Kuljian 
Corporation, 1200 N. Broad Street, 
Philadelphia 21, Pa. 

PRECISION RANGE CALIBRATOR 

Measurements within 10 feet for 
ranges up to 10,000 yards are possible 
with the Model 531 precision range 
calibrator just announced by the Bristol 
Engineering Corp., Lincoln Avenue and 

Pond Street, Bristol, Pa. Designed for 
both laboratory and field use, the Model 
531 may be used for radar development 
and test work, computer measurements, 
and time base measurements on cathode - 
ray tube displays. 

The basic circuit consists of an accu- 
rate range mark generator, a contin- 
uously variable delayed pulse and a 
built -in coincidence and calibrating cir- 
cuit. By calibrating the variable pulse 
to a marker close to the desired range, 
great accuracy can be obtained with a 
minimum of complexity. 

SIGNAL GENERATOR 

A new signal generator, Model 618B, 
has been designed by Hewlett -Packard 
Company for faster and more accurate 
measurements of radio relay, radar, TV 
carrier systems, and similar applica- 

tions involving superhigh frequencies. 
It is equipped with a reflex klystron 
oscillator for frequency generation and 
covers a range of 3800 to 7600 mc. 

Model 618B has wide pulsing capabil- 
ities; it may be internally or externally 
pulse modulated. The repetition rate is 
continuously variable from 40 to 4000 
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pulses per second, and pulse width is 
variable from 0.5 to 10 microseconds. 
For further information, write to Hew- 
lett- Packard Company, 395 Page Mill 
Road, Palo Alto, Calif. 

CRYSTAL DETECTOR 

Another new product has been added 
to the expanding line of specialized mi- 
crowave components being developed by 
General Precision Laboratory, Pleasant- 
ville, N. Y.-a tunable crystal detector 
is now available in RG -52/U or RG- 
68/U wave guide. 

This unit, for use in the range from 
8500 to 9500 mc., utilizes two screws for 

adjusting to optimum VSWR. Its sim- 
plicity of design and ease of operation 
represent an advance over earlier crys- 
tal detector designs. 

CARBON FILM RESISTORS 

Production of two high -stability car- 
bon film resistors has begun at the 
Chase Resistor Company. One type of 
unit is sealed in a glass envelope, evac- 
uated, baked at high temperature un- 
der vacuum, and finally sealed in heli- 
um of spectroscopic purity. This unit 
is stable to .01% under all environmen- 
tal conditions, and has a long -time drift 
of .01% per year or less. It can be sup- 
plied in networks with ratios and tem- 
perature coefficients held to very close 
tolerances. 

A less expensive unit is made by sol- 
der- sealing the resistor in a ceramic 
tube with metallized ends. The stability 
of this unit is less than that of the 
glass- helium sealed resistor, but much 
better than that of a varnished resistor, 
particularly under conditions of high 
humidity and temperature. 

Free literature and sample card for 
physical dimensions are available upon 
request on company stationery from 
Chase Resistor Co., 9 River Street, Mor- 
ristown, N. J. 

NULL DETECTOR 

Primarily intended for use as a bal- 
ance indicator for a.c. bridges, the 

JULY, 1953 

Type 1212 -A unit null detector is also 
useful as a sensitive wide- frequency- 
range voltage indicator. Its frequency 
characteristic is flat within about 1 db 
from 50 cycles to 500 kc., and it is sat- 
isfactory as an indicator at frequencies 
from 20 cycles to 5 mc. 

Type 1212 -A is one of the building - 
block instruments in the unit line being 
manufactured by General Radio Com- 
pany, 275 Massachusetts Ave., Cam- 
bridge 39, Mass. An approximately log- 
arithmic relationship between meter 

reading and input voltage gives an on- 
scale range of about 120 db. The full - 
scale deflection is about 100 volts, while 
a signal of less than 40 microvolts de- 
flects the meter by 1% of full scale. 

MINIATURIZED BALANCE PANEL 

Constructed entirely of miniaturized 
components, the Model BP -2 15- channel 
balance panel is designed specifically 
for use in flight test instrumentation 
and other applications where multiple- 

A "LOUDSPEAKER" CLUTCH 

AFAST 
-ACTING CLUTCH that works 

on the same moving -coil principle 
as the electrodynamic loudspeaker of an 
ordinary radio receiver has been devel- 
oped by the National Bureau of Stand- 
ards. The new clutch is activated by 
applying direct current to a coil located 
in a constant magnetic field. The force 
resulting from the interaction of the coil 
current and the magnetic field moves 
the coil and causes the clutch output disc 
to be pressed against the rotating input 
members. In an experimental model con- 
structed at NBS, full output -shaft torque 
-10 ounce -inches maximum -was at- 
tained in less than a third of a milli- 
second after application of the actuating 
voltage. Developed by Jacob Rabinow, 
head of the NBS Electromechanical Ord- 
nance Division, the NBS "loudspeaker" 
clutch offers advantages for certain in- 
strumentation and computer applica- 
tions calling for fast response. Possible 
uses include rapid starting and stopping 
of magnetic wire or tape recording me- 
dia in high speed electronic computers, 
like the Bureau's SEAC, and high speed 
switching in telephone dial systems. 

In the NBS experimental model, the 
magnets and coils rotate with the clutch 
input shaft. Although a permanent mag- 
net could be used, an electromagnet was 
chosen; the clutch can thus be easily 
cleaned of any accumulated magnetic 
particles when the magnetizing current 
is shut off. Two pairs of slip rings trans- 
mit the magnetizing and actuating cur- 
rents to the rotating assembly. A thin 

flexible diaphragm is fastened to the 
actuating coil. When the voltage is ap- 
plied, the coil jumps forward and presses 
the clutch output disc between the ro- 
tating diaphragm and a backing disc 
which is also rotating. Vent holes in the 
output disc, diaphragm, and case assist 
cooling and avoid compression or rare- 
faction of air by the diaphragm. 

Compensating coils are attached to 
the pole faces of the electromagnet, close 
to the actuating coils. Al of the coils 
are connected in series so that the cur- 
rent is the same in all windings, but the 
direction of current flow in the compen- 
sating coils is opposite to that in the 
actuating coils. This arrangement can- 
cels out the inductance of the actuating 
coils to the extent that the coupling be- 
tween coils approaches unity, and thus 
minimizes the time required for current 
to rise in the coils after the actuating 
voltage is applied. 

The principle of the NBS loudspeaker 
clutch is expected to find application it 
specialized equipment where light loads 
must be accelerated at an extremely rap- 
id rate. A similar principle has already 
been used at the Bureau to advance 
frames of photographic film rapidly at 
random intervals of time. Although the 
actuating mechanism rotates in the ex- 
perimental clutch model described, an 
alternative design has been drawn up in 
which the actuating means are station- 
ary and operate the clutching means 
through thrust bearings. 

Partially disassembled model of the "loudspeaker" type clutch. This clutch 
is actuated by applying voltage to a "voice coil" mounted in a magnetic field. 

Input shaft 

Field toil housing 

Cooling ducts 

Voice coil and copper diaphragm 

`put shaft 
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channel data recording is required and 
where the weight and size of the instru- 
mentation must be kept to a minimum. 
Applications include electrical balanc- 
ing of circuits involving strain gauges, 

to 3 mc., 0.5 db at 5 mc., and 2.5 do at 
10 mc. The bandwidth for a one- micro- 
second delay is more than 0 -10 mc., and 
correspondingly larger for smaller time 
delays. Compared to the commonly used 
RG -65/U cable, HH -2000 requires about 
two -thirds less cable length for a given 
delay. 

RELAYS 

Small, lightweight, 400 -cycle a.c. re- 
lays, designed to withstand better than 
10G vibration in aircraft equipment, 
have been developed by Potter and 
Brumfield. They are available in either 

accelerometers, position pickups, and 
any sensing devices that operate in 
electrical bridge circuits. 

Just announced by the American Heli- 
copter Co., Inc., 1800 Rosecrans Ave., 
Manhattan Beach, Calif., the unit in- 
corporates miniature 10 -turn balancing 
potentiometers which have a linearity 
of -±- 0.5%. Precision, wire -wound re- 
sistors used for calibration -- having an 
accuracy of y 0.15-are included. 

DELAY CABLE 

A high- impedance cable designed to 
delay signals (both sine waves and pul- 
ses) for periods from a fraction of one 
microsecond to several microseconds is 
being manufactured by Columbia. Tech- 
nical Corporation, 5 East 57th Street, 
New York 22, N. Y. Its primary appli- 
cation is in electronic circuits where 
minimum attenuation and signal dis- 
tortion are required as well as fast rise 
time. 

Type HH -2000 has a time delay of 
0.11 microsecond per foot, and a nom- 
inal characteristic impedance of 2200 
ohms. The attenuation for a delay of 
one microsecond is practically zero up 

TECHNICAL PAPERS WANTED 

CONTINUED growth and the ac- ' ceptance accorded this publica- 
tion shows the need for expanding our 
editorial coverage. Engineers are re- 
quested to submit papers on the fol- 
lowing subjects: microwaves, color 
TV, transistors, industrial electronics, 
communications, instrumentation, and 
circuitry. If acceptable, such papers will 
be paid for at our current rates upon 
acceptance. 

Address all inquiries to H. S. Renne, 
RADIO -ELECTRONIC ENGINEERING, 366 
Madison Avenue, New York 17, N. Y. 
Telephone MUrray Hill 7.8080. 

30 

open (shown at left in photograph) 
hermetically sealed types. 

Both types are furnished with two 
Form C fine silver contacts rated up to 
5 amperes at 115 volts a.c., or 28 volts 
d.c., noninductive load. Contact pressure 
is 15 grams or higher at approximately 
2 volt- amperes input per pole. Coils are 
wound on molded bakelite bobbins with 
a minimum breakdown of 500 volts 
r.m.s. between all current -carrying ele- 
ments and ground. 

The AF Series relays can be supplied 
with plug -in or solder terminals and 
glass- insulated headers. For further de- 
tails, write to Potter and Brumfield, 
Princeton, Indiana. 

or 

ELECTRONIC COUNTER 

Completely contained in a small, 
bench -size unit, Model 522B is a new 
all- purpose precision counter which 
provides frequency, period and time 
interval measurements over a broad 
range. Operating and application de- 
tails are available from Hewlett- 

Packard Company, 395 Page Mill Road, 
Palo Alto, Calif. 

Model 522B measures rate of occur- 
rences from .00001 to 100,000 per second 

and time from 10 microseconds to 27.8 
hours. Counting is available over pe- 
riods of 1 /1000, 1 /100, 1/10, 1 and 10 
seconds or multiples ttereof. Time of 
display can be varied to any duration, 
counts are automatically reset, and 
action is repetitive. Results are shown 
in cycles per second, kilocycles, seconds 
or milliseconds, and are displayed in- 
stantly and automatically in direct - 
reading form. 

SQUARE PULSE GENERATOR 

Electrical and Physical Instrument 
Corporation, 42 -19 27th Street, Long 
Island City, New York, has announced 
the Model 200 square pulse generator. 
It incorporates a new method of pulse 
shaping which provides square pulses 
of 0.001 µsec. rise time with a compar- 
able delay time, avid a pulse width that 
can be varied from 0.001 µsec. to sev- 

eral microseconds. The maximum pulse 
amplitude is 100 volts into low imped- 
ance cables for a pulsed power output 
of 200 watts. 

The Model 200 provides two simul- 
taneous pulse outputs, each of which 
can be individually attenuated and de- 
layed. Output amplitude can be atten- 
uated 84 db in 1 -db steps by means of 
front panel attenuator switches to 
cover the range of 100 volts to 0.006 

1=111.ADQ13 
et/ e ussiof Eveottd 

AUGUST 19-21 - Western Electronic 
Show and Convention, Civic Audito- 
rium, San Francisco, Calif. 

SEPTEMBER 1.3- International Sight 
and Sound Exposition, Palmer House, 
Chicago, Ill. 

SEPTEMBER 21.25- Eighth National 
Instrument Exhibit, Hotel Sherman, 
Chicago, Ill. 

SEPTEMBER 28.30- National Elec- 
tronics Conference, Hotel Sherman, 
Chicago, Ill. 

OCTOBER 26- 28- IRE -RTMA Radio Fall 
Meeting, Toronto, Ontario. 
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volts. A polarity switch allows selection 
of positive or negative pulses. 

BANDPASS FILTER 

Model 310 -A, anounced by the Krohn - 
Hite Instrument Company, is an adjust- 
able bandpass filter with unity pass 
gain and 24 db /octave slopes outside the 
passband. A peaking factor is used to 

reduce the attenuation at the cutoff 
frequencies. Both high and low cutoff 
frequencies are independently adjust- 
able from 20 cps to 200 kc., providing 
maximum flexibility of adjustment of 
both the band center frequency and the 
bandwidth. 

This filter is especially useful in the 
audio and ultrasonic frequency range 
for noise measurements, harmonic and 
frequency analysis, and for psycho - 
acoustics and electromedical research. 
A descriptive pamphlet is available on 
request from the Krohn -Hite Instru- 
ment Company, 580 Massachusetts Ave- 
nue, Cambridge 39, Mass. 

OMNIRANGE TEST SET 

The ILS signal generator Model AEC - 
200 is a new portable unit which pro- 
vides simulated omniphase, ILS, and 
tone ILS signals for laboratory or ramp 
testing of airborne v.h.f. and naviga- 

tion radio gear. Designed and manu- 
factured by American Electroneering 
Corporation, 5025 -29 Jefferson Blvd., 
Los Angeles, Calif., the set checks omni- 
bearings continuously variable from 0° 

Photo Credits 
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to 360 °, and assures accuracy to 1 °. In 
addition, it will check left- center -right, 
and up- center -down on a 90 -150 local - 
izer and glide slope. A self -contained, 
regulated dual power supply utilizes 
either 105 -130 volts a.c. at 60 cycles, or 
22 -30 volts d.c. at 5 amperes. 

Oscilloscope Calibrator 
(Continued from page 16) 

the potentiometer the first division be- 
tween "Off" and 10 is 50 ° -to take care 
of the potentiometer switch on -off ac- 
tion -and that the first division starts 
at 10 to take into account the "end" 
resistance with the switch just on. The 
succeeding angular divisions are all 30° 
(making a total of 270° between 10 
and 100). 

In calibrating the calibrator, one 
should start out by setting the po- 
tentiometer shaft at clockwise rotation 
and locking the knob at 100 on the dial. 
The calibrator may then be connected 
to any oscilloscope and set for line fre- 
quency calibration. An a.c. signal of 
known r.m.s. value is applied to the 
oscilloscope through the calibrator by 
placing the calibrator multiplier on 

"Signal" position. The scope vertical 
gain should be adjusted to give a 
selected number of squares (or ampli- 
tude) on the scope screen. The a.c. 
voltage multiplied by 2.82 gives its 
peak -to -peak value, which is then set 
on the calibrator's dials. The calibra- 
tion adjustment of the calibrator should 
be set to give the same amplitude on 
the oscilloscope as the previous signal 
produced. 

The aluminum box used to house the 
calibrator has a 6" x 9" panel which is 
large enough for all the controls re- 
quired. A 2" x 4" x 8" chassis offers more 
than adequate mounting room for all 
the components. The wiring diagram 
indicates that the signal and output 
leads should be shielded. Preferably, 
one of the new General Electric 400 -volt 
germanium power rectifiers should be 
used to minimize voltage drop, improve 
the power supply voltage regulation, 
and thus take some of the load off the 
VR tube. Otherwise, all other con- 
structional details are largely a matter 
of personal taste. 

REFERENCE: 
1. Kaufman, Alvin B., "Potentiometer Loading 

Errors," Radio- Eleetronie Engineering, Sep- 
tember, 1952. Y+ 

RAPID COMPONENT TESTING 
By JAMES R. FORD 

BY utilizing the fluidity and conduc- 
tivity of mercury, it is possible to 

provide a very rapid method of testing 
large numbers of a given component in 
the same circuit. 

Multiterminaled transformers and re- 
lays are examples of components with 
which a technique of this type can 
profitably be used. In particular, it 
was found to be an extremely efficient 
method of testing batches of blocking 
oscillator transformers. 

This particular application required 
that contact be made to six leads; 
therefore, a block of good dielectric 
material with feedthrough contacts at 
the bottom of six counterbored holes 
was used as the mercury container. 
The holes were drilled so that they 
would be in alignment with the term- 
inals of the transformer. The block 
was then placed in the circuit in such 
a manner as to maintain critical lead 
spacing and routing from unit to unit, 
as well as to add minimum stray 
capacity to the circuit. 

Final mounting of the unit containing 
the "mercury block" is such that the 
holes are approximately vertical. Mer- 
cury can be easily applied to the proper 
depth in each hole by the use of a very 
small -bore eye dropper. The unit is 
then ready for transformers to be quick- 
ly placed in the circuit and taken out 
again. 

Obviously, a technique of this type 
is warranted only when there are a 
large number of leads per component 
and /or a large number of components 
to be tested rapidly. 

Greater flexibility of unit position 
can be attained by pressure- mounting 
the components, using a simple clip -on 
method. This can be accomplished 

without greatly affecting replaceability, 
but it rather drastically complicates the 
"mercury block" design. 

Although the conductivity of mercury 
is approximately 1 /54th that of copper, 
it is not difficult to keep the mercury 
resistance plus contact resistance to less 
than 0.05 ohms; therefore, in general, 
the relatively low conductivity is not too 
serious a limitation. 

Amalgamation of other metals by 
mercury is purported to he a considera- 
tion with the use of mercury. However, 
no degrading effect has been noted 
thus far by the author. Q+ 

Sketch of the mercury block. 

R A D I O - E L E C T R O N I C E N G I N E E R I N G 31 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


URSI -IRE MEETING 
Joint meeting of USA National Committee of URSI and 

IRE Professional Group on Antennas and Propagation. 

THE International Scientific Radio 
Union is one of several world scien- 
tific unions organized in 1919 under 

a general organization now called the 
International Council of Scientific 
Unions. It is commonly designated as 
the URSI from its French name, Union 
Radio Scientifique Internationale. 

The USA National Committee of the 
URSI usually holds two meetings a 
year jointly with the Professional Group 
on Antennas and Propagation of the 
IRE. The latest meeting was held in 
Washington, D. C., April 27 -30, at 
which approximately 85 papers were 
presented. Not intended to be a com- 
plete review of all of these papers, the 
following report will serve to outline 
a few highlights of the meeting. 

Lightning 
The subject of lightning was dis- 

cussed quite extensively, with emphasis 
on radio interference caused by light- 
ning. Various phases of the work being 
done were reported on by: A. W. Sulli- 
van, J. D. Wells and W. J. Kessler, of 
the University of Florida; M. M. New- 
man and J. R. Anderson, of the Light- 
ning and Transients Institute; and S. E. 
Reynolds, of the New Mexico Institute 
of Mining and Technology. 

A program for coordinated lightning 
measurements is under way in Florida, 
New Mexico and Minnesota. Each lab- 
oratory composes an apex of a tri- 
angulation system for directional and 
waveshape propagation measurements. 
Equipment for synchronizing measure- 
ments accurately at the various loca- 
tions was described, and the problems 
inherent in such widely spaced measure- 
ments were analyzed. Characteristics 
to be studied include: polarity distribu- 
tion of interfering impulses; typical 
duration, rates of rise, and peak values 
of impulses; average duration of static 
bursts; and representative number of 
bursts per minute with reference to 
storm intensity and distance. 

An artificial lightning generator was 
demonstrated. This generator consists 
of a multiplicity of condensers ar- 
ranged to simulate the natural dis- 
charge path of lightning. Long dis- 
charge channels can thus be established 
at a relatively low starting voltage, 
permitting a more intensive study of 
sferics (atmospheric noise) at close 
range. In the demonstration, a 20,000- 

32 

volt flash was caused to travel a dis- 
tance of about two feet. 

Noise Measurements 
Measurements were made at the Uni- 

versity of Florida on the effect of at- 
mospheric noise on the reception of 
speech to determine the per cent of 
message error under various degrees of 
noise intensity. The relationship be- 
tween the S/N ratio and per cent of 
message error was found to be practi- 
cally identical for the five S/N ratios 
employed. It was also found that mes- 
sage errors in the presence of noise de- 
pend upon message complexity as well 
as S/N ratio. 

A new type of noise- measuring in- 
strument called the "Stochastimeter" 
was described. With this instrument, it 
is possible to make direct measurements 
of the average value of the noise en- 
velope, the probability distribution, 
and the average number of noise pulses 
that exceed any given amplitude level. 
From these direct measurements, it is 
possible to calculate the average width 
of the noise pulses at any amplitude 
level and the average time between 
pulses at any amplitude level. 

Another type of noise meter was also 
presented. This meter, developed at the 
University of Florida, may be termed 
a wide -range panoramic noise meter. 
It was designed specifically for the 
rapid indication of S/N ratios over a 
frequency range of 1 -25 mc. and a dy- 
namic range of 110 db. The full range 
may be recorded on a continuous paper 
strip, or smaller segments up to 200 kc. 
in width can be displayed oscillographi- 
cally to permit detailed observation and 
study of any segment in the 1 -25 mc. 
range. 

Miscellaneous 
Several papers presented at the 

meeting dealt with measurements of 
various kinds. Some of these will be 
reviewed briefly. 

David M. Kerns, of the National Bu- 
reau of Standards, presented a paper 
which was prepared jointly with Alan 
C. Macpheson entitled "A New SWR 
Measurement Technique." Precision of 
the order of .03% has been attained, 
although the technique at the present 
time applies only to sliding loads and 
yields only the magnitude of the SWR. 
In the technique, an H -plane junction 

provided with a transformer in its side 
arm is utilized. The r.f. source and de- 
tector are connected to the symmetrical 
arms of the junction. The transformer 
is adjusted for no reflection, looking in- 
to the side arm. Observation of detector 
response vs. load position yields the 
SWR pattern. 

C. Wellard, of the International Re- 
sistance Company, discussed a new 
method for determining resistor per- 
formance in the 2 -400 mc. band. A 
resonant cavity is employed along with 
conventional, commercially available 
equipment, and the resistance variation 
and susceptance variation principles 
are employed. Accuracy is within 5'4. 
Tables have been compiled which make 
the determination of a.c. resistance 
rapid. Resistors of conventional design 
up to 2 -watt ratings may be measured. 

William F. Gabriel, Naval Research 
Laboratory, described a broadband, low 
power, automatic impedance recorder 
of good accuracy which has been devel- 
oped for the X-band. An r.f. impedance 
circuit utilizing broadband wave guide 
components extracts the amplitude and 
phase information which operates elec- 
tromechanical servos in the amplifier - 
recorder unit. Any incident r.f. power 
level between 20 and 250 mw. may be 
used. 

H. A. Finke, of the Polytechnic Re- 
search and Development Company, an- 
alyzed various methods of measuring 
power at microwave frequencies. The 
bolometer method was analyzed, and 
errors associated with its use were dis- 
cussed. A bolometer was described 
which has a VSWR of less than 1.5 
from 500 to 10,000 mc., with a power 
efficiency of 97.5% at 5000 mc. 

A radio- frequency permeameter was 
discussed by Peter H. Haas, of NBS. 
With this equipment, measurement is 
made by inserting a toroidal core into 
the short -circuited secondary of a 
transformer whose primary is attached 
to an r.f. bridge or Q meter. A device 
similar to this unit is currently being 
manufactured by the National Elec- 
tronic Laboratories, Inc., Washington, 
D. C. 

A dummy load with a high power 
rating was described by Dr. H. Brueck- 
mann, of the Signal Corps Electronics 
Laboratory. This load consists of stain- 
less steel wire wound in a helix of uni- 
form diameter and pitch, supported by 
a coaxial ceramic form, and shielded by 
a metal tube. The helix acts as a uni- 
form transmission line similar to a de- 
lay line, and has relatively high attenu- 
ation. Cooling by air can be easily 
achieved, and an experimental model 
was described which was rated at 40 
kw. from 3 to 30 mc. Input impedance 
was 600 ohms balanced to ground. Com- 
pactness and low weight are features 
of the unit. .per 
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Centralab Controls 
always within reach . . . always right! 

These handy Blue Shaft Kits 
help take "parts hunting" 

out of repair service 
IF you're like thousands of other busy Service Engineers, 

you can't afford to sacrifice profit time - hunting for 
repair parts. The smart, sure way to faster service is to have 
your Centralab controls on hand when you need 'em - in 
these handy Blue Shaft Control Kits. Assortments contain 
values you use every day, in plain or switch types. Switches 
are factory attached and tested for immediate installation. 
Included are exact service replacements for popular radio 
and TV sets. 

Three kit deals are available: B -A Kit contains 22 con- 
trols (8 types) in 1/2 and 1 megohm. All units C2 (audio) 
taper. Newest, revised Kit B -B has 22 controls (15 different 
types), plus 4 "Fastatch "* type KB line switches. Ten handy 
Plasti -Pak Kits of 12 controls each also save time. You pay 
for parts only - no charge for containers. 

You can count on your Centralab Distributor for exact 
Blue Shaft replacements to keep kits well stocked. So see 
him soon - he'll be glad to supply the kits you need. 

*Trod. Mork 

C'1 

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

In Canaan, 635 Queen Street East, Toronto, Ontario 

July, 1953 

FAST MOVERS ... NO "SLEEPERS" 
Kit Deal B -A - 22 controls. t/s meg and 1 meg. B types have standard 3" 
shafts, full -length fluted mill. BSK types have 21 /e" split-knurl shafts. In 
handy metal cabinet. 

PLAIN TYPE SWITCH TYPE 

3 B -60 t/s meg. C2 
2 B -70 1 meg. C2 
2 B5K -60 th meg. C2 
2 85K -70 I meg. C2 

5 B -60.5 t/s meg. C2 
3 B -70 -S 1 meg. C2 
3 85K -60 -S 1/s meg. C2 
2 85K -70 -S I meg. C2 

Plus one metal cabinet 

Kit Deal B -B (Revised) - 22 controls and 4 "Fostatch" switches. 
All have standard 3" shafts, full -length fluted mill. In handy motel cabinet. 

PLAIN TYPE 
1 B-5 1,000 Cl 
1 B-10 5,000 Cl 
I 8 26 25,000 Cl 
2 B-31 50,000 Cl 
2 B-40 100,000 Cl 
1 8-59 500,000 Cl 
2 B-69 1 meg. Cl 
1 B-75 2 megs. Cl 

2 B -83 2.5 mess. Cl 
1 8 -84 3 mega. Cl 
1 B -87 5 mega. Cl 

SWITCH TYPE 
3 11-60 -S t/s meg. CI 
1 BSK -60 -S t/s meg. C2 
2 B -70 -S 1 meg. C2 
1 BT -80 -S 2 megs. 

T -600K C13 

Plus one metal cabinet 

"PASTATCH" 
SWITCHES 

2 KB -I SPST 
1 KB -2 DPST 
1 KB -3 SPOT 

Handy Plasti-Paks - 12 controls. 10 individual kits, also B type. Plain and 
switch type. C2 (audio) taper. Split -knurl shafts. In useful plastic containers. 

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

Please send me complete details on Centralab Radio -TV 
Kits as found in the new 32 -page Catalog No. 28. 

Name 

Firm 

Address 

City Zone State 

19 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


CHANNEL MASTER'S 

all-UHF 

TWIN CORNER 
REFLECTOR 

the most sensitive fringe area antenna ever 
developed for UHF! 

Two dipoles -actually two antennas in one. 

Provides twice the gain of any standard -type UHF 
Corner Reflector. 

Instantly installed in just three steps. 

Furnishes far better picture quality - at far 
greater distances. 

Eliminates UHF's TWIN TERRORS. Features vibra- 
tion -proof construction; and "free -space "terminals. 

model no. 406 

up to 

16 DB gain! 
gain above tuned 

reference dipole 

CHANNEL MASTER'S 
10- ELEMENT 

DELTA -WELD YAGI 
custom -designed for your specific area! 

_ CHANNEL MASTER CORP. 
I111111111. I I 

I.O. r enrol 
polo. p .. in 

pe., .d.ea ) 

]]0 

300 

270 

240 

153 30 HO 

cFonn.l 20 

Elements permanently WELDED IN POSITION on 
crossarm. 

Custom construction - designed for almost any UHF 
area. 

Delta- matched dipole for excellent impedance match. 

Brilliant performance. Average gain: over 11 DB, 
single bay; over 14 DB, stacked. Even higher on 
some models. 

Eliminates UHF's TWIN TERRORS. 

lo 

ao 

ro 

120 

Write for complete technical literature. 
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at gast! a YAGI for the 
ENTIRE LOW BAND! 

CHANNEL MASTER'S Newest 

futuramic 
horizontal polar pattern 

(relative voltage) 

gain above tuned 
refer dipole 

A high -low Futuramic 
combination is the most 
sensitive array aver de- 
signed for all- channel VHF 
reception. Just combine 
models 1173 and 1126. 

ac 

Now - 6 great Futuramic models, 
designed for every reception area: 

Now 

Completely covers every 
low band channel - 

2 through 6 

the extraordinary high gain of a Yogi ... 
the razor -sharp directivity of a Yagi .. . 

Not on just one channel - but clear 
across the entire Low Band! 

Designed for service TODAY and TOMORROW in these 
3 booming VHF markets: 

Areas in which present VHF stations are changing channels (on the 
Low Band). 

The Futuramic Yogi provides better reception than conventional Yogis on 
the present channels - and when the shift occurs this superior reception 
will continue on the new channel WITHOUT INTERRUPTION. And you can 
make your change -over installations NOW. 

Areas in which a new VHF station is being added to the present one 
(on the Low Band). 

The great number of single channel Yogis now in use will not bring in the 
new channel. If an additional Yagi is installed it will have to be tied into the 
present installation with separate leads and a switching system. However, 
one Futuramic will do the job of BOTH antennas - at lower cost - with 
better results on BOTH channels. 

model no. channels covered list price 

1173 7 - 13 
s20e3 

1124 2, 3, and 4 

1125 2,3,4, and 5 

1136 3, 4, 5, and 6 

1146 4, 5, and 6 

1126 2, 3, 4, 5,ond6 

s4097 

Areas served at present by two or more VHF stations on the Low Band. 
You no longer have to compromise between conventional broad band 
antennas, and separate Yogis for each channel. The Futuramic gives you 
the full advantages of both. It combines highest gain and sharpest directivity 
with simple, economical installation. 

CHANNEL MASTER 

engineering 
a soff on VHF! 

CHANNEL MASTER CORP. rater...,. . 
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cord Radio presents the world's 
most powerful TV antenna! 

a\Ceo 

o <oC`` pNNE 
FM 

0 E ec pip° 

22 

Guaranteed 10 times more powerful 
than stacked 10 element Yagis. 
Receives channel 2 -83 from all directions 
without a rotor. 
Broadband UHF -VHF and FM, motorless 
all direction reception. 
All aluminum flip -out assembly. 

The only TV antenna that instantly beams the television set 
directly to the signal without a rotor. This antenna brings 
strong UHF & VHF signals from all directions to weak signal 
areas instantly . .. with a flick of the nine position switch 
located near the television set. 

FOUR CONDUCTOR AIR -DIELECTRIC 
Tubular Matched Impedance 

TRANSMISSION LINE 

Approximately 300 ohms 
between every two of 

the four conductors. 

Improves Both UHF and VHF Performance 
of any ALL -CHANNEL Antenna! 

Minimum quantity 100 ft. 

100 Ft $ 8.90 
150 Ft $13.90 
200 Ft $17.50 

MONEY BACK GUARANTEE 
To out -perform all other 

antennas (using rotor motors) ontboth UHF 

and HF bnclutd- 

ing stacked ten element Yogis, 

reflectors, tour bay conicals, etc. 

oncord Radio 
53 Vesey Street, New York 7, N. Y. Dlgby 9.1132 

I I 

$ 9D I 21 Includes Stacked Antenna Array. 
9 Position Switch. Completely 

Dealer Price Wired Stacking Harness. A.I.M- 
Automatic. Impedance Matching 
Coupler. 

$3650 LIST PRICE 

r 
CONCORD RADIO 53 Vesey Street, New York 7, N.Y. 
Please send me amount at $36.50 list price. 

Please send me amount at $21.90 dealer net. 

Please send me feet of 4 conductor tubular at 

Name 

Address 

City State 

Check Enclosed Money Order Enclosed 

C.O.D. enclosed please find 25% of total purchase price ... check ... 
Money Order. 

Please put my nome on your "Special Bargain" mailing list. 

LC ) Enclowd find $ rn full. Send prepaid, J 
RADIO & TELEVISION NEWS 
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ADVANCE! Raise your earning power-learn 
RADIO-TELEVISION- ELECTRONICS 
by SHOP METHOD 
HOME TRAINING 

GOOD JOBS AWAIT THE 
TRAINED RADIO -TV TECHNICIAN 

There is a place for you in the great Radio- Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
-in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio -TV service, 
and other branches of the field. National Schools Master 
Shop- Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 

IL 
Np SES 

P M¢ihod 

Get Master Shnin9 Pia - 
7: Established 

c 

on 
EstablishedSchaol 

fc1T 

¡1h' tical Resident 
School 

with its 

p1 ))J Studios - Ambition 
tories, Training 'foul 

Shops, Experience c%%00lf 
t0 

Successful Nationals 
Vie grin9 

EARN WHILE YOU LEARN 
Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive "Spare - 
time Work" Lessons which will enable you to earn extra 
money servicing neighbors' and friends' Radio and Tele- 
vision receivers, appliances. etc. 

You also 
receive this 
Multitester 

T. R. F. Receiver 

Signal Generator " Audio Oscillator 

National Schools Training is All- Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily -more than ever before. Tele- 
vision is sweeping the country, too. Co -axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools' complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians: 

Business of Your Own Broadcasting 
Radio Manufacturing, Sales, Service Telecasting 
Television Manufacturing, Sales, Service 
Laboratories: Installation, Maintenance of Electronic Equipment 
Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 
Sound Systems and Telephone Companies, Engineering Firms 
Theatre Sound Systems, Police Radio 
And scores of other good jobs in many related fields. 

TELEVISION TRAINING 
You get a complete 
series of up- to -the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
.construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 

July. 1953 

FREE! RADIO -TV BOOK 
AND SAMPLE LESSON! 
Send today for 
National Schools' new, 
illustrated Book of Oppor- 

tunity in Radio- Television- 
Electronics, and an actual 

Sample Lesson. No cost - 
no obligation. Use the 

coupon now -we'll 
answer by return 

airmail. 

etSuperheterodyne Receiver 

LEARN BY DOING 
You receive and keep all the 
modern equipment shown 
above, including tubes and 
valuable, professional qual- 
ity Multitester. No extra 
charges. 

APPROVED FOR 
VETERANS 

AND 
NON -VETERANS 

Check coupon below 

Both 
Resident and 
Home Study 
Courses Offered! 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIFORNIA ESTABLISHED 1905 
IN CANADA: 193 E. HASTINGS STREET,VANCOUVER, B.C. 

FIND OUT NOW -MAIL COUPON TODAY! 

Check here if released from service less than 4 years ago. 
Check hrrri interested in Resident Training at Angeles 

=11 am 

NATIONAL SCHOOLS, Dept. R H -73 
4000 South Figueroa Street 
Los Angeles 37, California 
Send FREE Radio -TV Electronics book and FREE sam- 
ple lesson. I understand no salesman will call on me. 

Mail in r nr, lopr I 

or paste on I 

postal card. 

NAME 
ADDRESS 

CITY 

ACE 

ZONE STATE -- I 
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For sound trucks parades 
carnivals resorts busses 

outdoor meetings 

ECONOMICAL 

MOBILE 
AMPLIFIERS 

¡n 

MODEL E -25MP 

Newcomb mobile amplifiers are carefully built for 
the rugged conditions of mobile use and to de- 

liver consistently the top quality performance you 

expect from any Newcomb amplifier. Dollar for 
dollar they give you more good service, more 

convenient operational features and more all 
oround, long -time satisfaction. 

MODEL E -25MP delivers 25 watts from either 6 volt 
battery or 117 A.C. It has a standby switch, sep- 

arate power and phonq switches and inputs for 2 

mikes and 1 phono. Heavy duty plugs. 2000 volt 
hermetically sealed buffer condenser. Phase cor- 
rection capacitator for phono mo' u. 

MODEL E -25M is the same amplifier without phono 
top. 

MODEL E -10M is a rugged, low cost, 10 waft unit 
also for either battery or A.C. power. Has standby 
switch, inputs for 1 mike, 1 phono. Special mount- 
ing simplifies installation and removal. 

Sead ao¢ Pit 
eatio 0Ate1tlOa 

ee / 

g( 
E-10M / 

NEWCOMB 
AUDIO PRODUCTS CO. 

Dept. F, 6820 Lexington Ave., Hollywood 38, Calif. 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

THE CONGRESSIONAL CRUSADE 
for color TV, sparked three years ago 
by the volatile Senator from the 
West, Edwin C. Johnson, and refired 
a few months ago through bristling 
letters to his colleagues demanding a 
probe to learn, unequivocally, why we 
still have no panchromatic sets, 
reached a new beachhead a few 
weeks ago, and with historic results. 
During a 48 -hour trek to Princeton, 
N. J., and New York City, members 
of the House Commerce Committee 
witnessed impressive demonstrations 
of compatible NTSC color. With their 
chairman, Rep. Charles A. Wolverton, 
the group (which included Reps. John 
W. Heselton, William L. Springer, 
Joseph P. O'Hara, Joseph L. Carrigg, 
J. P. Priest, Homer Thornberry, Her- 
bert B. Warburton, John B. Williams, 
J. A. Younger, Carl Hinshaw, S. B. 
Derounian, D. L. Rogers, A. G. Klein, 
and W. T. Cranahan), saw the best 
color pictures ever shown, and they 
were excited over the results. So en- 
thusiastic was the committee's head- 
man that he urged that NTSC color 
be approved quickly so that sets . . 

"can become available this Christ- 
mas." 

In the tests at Princeton, three tri- 
color sets were on view. Two used 
sixteen -inch tubes providing 9 by 12- 

Iinch pictures, and another had a 
twenty -one inch picture tube which 
produced 12 by 16 -inch pictures. The 
program, a 20- minute production, 
originated in the Colonial Theatre, in 
New York City, was fed to the Em- 
pire State transmitters and micro - 
waved to Princeton, 45 miles away. 

Field -sequential also received a 
viewing at the CBS studios in New 
York City, with indifferent results. 
The Congressmen also saw a slide - 
show on Chromatic tubes, which did 
not seem to impress them too much. 
It was felt that the pictures were, in 
the main, too bright and blurred. This 
defect, it was said, can be overcome. 
Commenting on a development now 
under way to modify the tube, a com- 
pany spokesman declared that the 
new tubes would offer improved re- 
sults and on larger screens; a 28 -inch 
rectangular type with a short neck 
was now in the tooling stage. 

The successful show at Princeton 
also brought huzzahs from Senator 
Johnson. In a note to David Sarnoff, 
which disclosed that a professional 

staff member of the Senate Interstate 
and Foreign Commerce Committee 
had witnessed a special demonstration 
of color two weeks prior to the test 
held for the House Committee, the 
Senator praised Mr. Sarnoff for his 
vision in the development of color. "I 
am convinced that under your leader- 
ship and driving force, compatible 
color television will become a reality, 
in spite of all obstacles," said the 
Senator. "Many will throw rocks at 
you," he added, "because of your de- 
termination and strong militant effort 
to give color television to the people 
now. Do not let them dismay you." 

Emphasizing that the fight for com- 
patible color was just and in the pub- 
lic interest, the Senator pointed out 
that he will continue to offer every 
assistance at his command .. "so 
that this great advancement in the 
art of communications becomes avail- 
able to the people." 

"Your efforts in devising a compat- 
ible color TV system will long be re- 
membered as a magnificent achieve- 
ment of science," the Senator's letter 
declared. "For reasons best known to 
themselves, there may be those who 
may desire to drag their feet at this 
point," the former committee chair- 
man warned. "Please do not allow 
them to slow you down. You are on 
the right track. Please keep up the 
steam." 

Even Columbia, who earlier had 
testified that they had given up the 
fight for field sequential, indicated 
that compatible color as demonstrated 
offered interesting possibilities and 
now would like to conduct special 
NTSC tests over its New York City 
facilities. Special permission to tele- 
cast compatible color signals was 
granted by the Commission shortly 
after CBS submitted its request. 

Notwithstanding the rousing recep- 
tion from Congressmen, industry in- 
terest in color remained calm. Most 
felt that color was still in the lab 
stage. Speaking at a dinner in New 
York City, the prexy of Admiral 
bluntly declared that industry . . . 
"has to have the right color picture 
tube and the right tube simply doesn't 
exist at present ..." He pointed out 
that there are in labs color receivers 
which produce excellent results, but 
the color tube is still the problem 
child. Satisfactory types that are 
available, he added, are ... "ex- 
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WE GUARANTEE 
TO TRAIN AND COACH YOU AT HOME 

IN SPARE TIME UNTIL YOU GET 

YOUR FCC 
LICENSE 

If you hove had any practical 
cupere, nce - Amateur, Army, 
Navy, radio repair, or expen 
mentir. j. 

Here is your guarantee 
If you fail Io pass your Commercial License exam after 
completing our a w t0 continue yew - 
training without " additional cost of any kind, until you 

s fully obtain your Commercial provided successfully 
mist sit for this examination within 90 days after 

completing your course. 

NFORM 

TV Engineerin 
q ,NT ANNG oR 

Ao 
C OACH/NG- 

OUR AMAZINGLY EFFECTIVE JOB -FINDING 
SERVICE HELPS CIRE STUDENTS GET BET- 
TER JOBS. HERE ARE JUST A FEW RECENT 
EXAMPLES OF JOB -FINDING RESULTS: 

GETS CIVIL SERVICE JOB 
"Thanks to your course 1 obtained my 2nd phone license, 
and am now employed by Civil Service at Great Lakes 
Navol Training Station as an Equipment Specialist." 

Kenneth R. Leiser, Fair Oaks, Mtd. Del., McHenry. III. 

GETS STATE POLICE JOB 
"I have obtained my 1st class ticket (thanks to your school) 
and since receiving some I hove held good jobs at all 
times. I am now Chief Rodio Operator with the Kentucky 
State Police." Edwin Healy, 264 E. 3rd St.. London, Ky. 

GETS BROADCAST JOB 
"I wish to thank your Job -Finding Service for the help in 
securing for me the position of transmitter operator here 
of WCAE, in Pittsburgh." 

Walter Koschlk, 1442 Ridge Ave.. N. Braddock, Pa. 

GETS AIRLINES JOB 
"Due to your Job -Finding Service, I have been getting 
many offers from all over the country, and I hove taken 
a job with Capitol Airlines in Chicago, as a Rodio 
Mechanic." 

Harry Clare. 4537 S. Drexel Blvd., Chicago, III. 

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR COACHING 
AT HOME IN SPARE TIME: 
Nome and Address License Lessons 
Lee Worthy, 
22101/9 Wilshire St., Bakersfield. Col 2nd Phone 16 
Clifford E. Vogt. 
Boy 1016, Dania, Fla 1st Phone 20 
Francis X. Feerch, 
38 Beucler Pl., Bergenfield, N. J 1st Phone 38 
S /Sgt. Ben H. Davis, 
317 North Roosevelt, Lebanon. III 1st Phone 28 
Albert Schoell, 
110 West IIth St., Escondido, Cal 2nd Phone 23 

CARL E. SMITH, E.E. Consulting Engineer, President 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -54, 4900 Euclid Bldg., Cleveland 3, Ohio 

EMPLOYERS MAKE JOB OFFERS LIKE THESE 
TO OUR GRADUATES EVERY MONTH! 
Letter from nationally -known Airlines, "We would 
Also appreciate if you would place the follow- 
ing additional advertisement In your bulletin- 
wanted-Superintendent of Communications . . . 

salary $688.66 per month." 
Letter from nationally known airplane manufac- 
turer, "We need men with electronic training or 
experience in radar maintenance to perform oper- 
ational check -out of radar and other electronics 
systems . starting salary . . . amounting to 
$329.33 per month." 
Letter from nationally -known Airlines, "We are 
contemplating placing ... an Airline Ground Radio 
Engineer." Starting salary $385 per month. 

These are Just a few of the examples of 
the job offers that come to our office 
periodically. Some licensed radioman 
filled each of these Jobs: it might have 
been you 

Ours is the only home study 
course which supplies FCC - 
type examinations with all 
lessons and final tests. 

#16 /}I` 
il 11 tJCtIA 

iF°` 3t t Wnosi 

, 

July, 1953 

v,.nr FOr. Inkrt n <...p 
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MAIL COUPON NOW! 
a 

Cleveland Institute of Radio Electronics 
Desk RN -54 --4900 Euclid Bldg., Cleveland 3. Ohio 

I 
I 
I 

(Adder ss to Desk No. to avoid delay) 
I 1 want to know how I con get my FCC Ticket in a mini- 

mum of time. Send me your FREE booklet, "How to Pass 
FCC License Examinations" (does not cover exams for 
Amateur License), as well as a sample FCC -type exam ' 

and the amazing new booklet, "Money- Making FCC License infor- I motion." 
I Be sure to tell me about your Television Engineering Course 

Name 
I Address 

City .. ... Zone.. State 
Paste on 2 cent eateard or send air mall. 

11 11 
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television... 

INLINE Antenna for 
maximum broadband 
VHF gain over all chan- 
nels. 

Stacked INLINE VHF An- 
tenna for fringe signal areas. 

Two 
BO -TYs 

stacked for 
increased 
gain and 
reduced 
vertical 

response. 

BO -TY 
Antenna for 
all -channel 
UHF 
reception. 

I 
STACKED -V 

for VHF, UHF, 
or VHF -UHF 

reception. 

CORNER 
REFLECTOR 
for increased 
gain over 
UHF 
channels. 

RHOMBIC for any UHF 
channels where narrow 
lobe and high gains are 
needed. 

YAGI for maximum gain over 
specific UHF channels. 

For the finest picture your set can produce use a Quality 
AMPHENOL Antenna best suited to the problems of your location. 
Consult your AMPHENOL Distributor or Dealer about the specific 
problems of your particular location. 

C*MPHENo. 

AMERICAN PHENOLIC CORPORATION. 
chicago 50, illinois 

tremely complex and require very critical adjustments. 
There are a dozen interdependent adjustments necessary 
to bring the three colors into registration. That make3 
thousands of combinations of adjustments possible, only 
one of which is correct." 

Criticizing the over -zealous probes of Congress, the Mid- 
western setmaker declared: "Scientific progress cannot be 
produced or hastened by either Congressional mandate or 
wishful thinking ... The one sure way to kill color would 
be to release it before it is technically ready for everyday 
trouble -free service in the home. I fervently hope that the 
industry will not make that mistake." 

Another pessimistic view was offered by Dr. Allen B. Du 
Mont, during a stockholders' meeting. Discussing color, 
he reported that it would be a long time before a com- 
mercially practical system would be approved. The engi- 
neers of his company, he added, were still not satisfied that 
the NTSC system was right for the public. The cost of 
the picture tube was still too high, he warned, and the 
system too complex. In his opinion, 3 -D TV offered more 
immediate possibilities than color, and at more attractive 
prices. 

Some of the rather dim comments stemmed from recent 
field tests during which representative color receivers were 
checked. During one such study of over a dozen sets, only 
one provided satisfactory results. Most models suffered 
from color drift, lack of resolution and brightness, and 
subject matter was only a fixed slide, showing a closeup 
of a girl, transmitted over a closed circuit, as well as 
via air. 

The unsatisfactory results have not quelled the interest 
of NTSC members who are certain that all of the prob- 
lems will be ironed out and practicable models will ex- 
ist soon. Continuing tests are being held, they said, and 
daily substantial progress is being recorded. When the 
system is submitted to the Commission for approval this 
summer, it was noted, most of bugs will have been elimi- 
nated from basic designs, and refinements will then be the 
order of the day. 

LOS ANGELES, playing host to the annual convention of 
the National Association of Radio -Television Broadcasters, 
also welcomed five members of the Commission, who 
traveled three thousand miles to address the group. In the 
contingent were the new chairman, Rosel Herschel Hyde, 
ex- Chairman Paul A. Walker, and Commissioners George 
E. Sterling, Robert T. Bartley, and Frieda Hennock. 

In his first public appearance as the FCC's headman, 
Hyde told NARTB members that the Commission certain- 
ly will consider compatible color, when the proposal is sub- 
mitted, but such consideration will not be .rushed. The 
problem will be taken up in ... "regular order, in an 
orderly way, and of course in an objective manner." He 
viewed the establishment or modification of standards as a 
serious business; unless exhaustive field testing proves the 
practical feasibility of a system, he added, the Commision 
cannot consider a change or the issuance of completely new 
standards. 

The first comprehensive report on the Conelrad plan, de- 
signed to avert homing of enemy bombers on broadcast fre- 
quencies, was presented by Commissioner Sterling, who 
noted that over 1000 stations have joined the C plan. He 
hoped that more would become C members, because . . 

"More stations mean greater navigational deception and 
assure wider dissemination of information to the public. 
Under the C plan, all stations, AM, FM, and TV, must have 
radio equipment to receive the radio alert message when 
broadcast from key stations; such gear includes a monitor 
receiver tuned to the key station in any given area. At 
present, C members participate in tests during experi- 
mental hours late at night using the special 640 and 1240 - 
kc. cluster -sequential type of intermittent transmission. 
Some time in the future, Sterling said, he hoped that it 
might be possible to conduct a drill, which would involve 
direct public participation during regular broadcast 
hours. Such a drill, he pointed out, would have a . . . 

"tremendous impact on industry and public." However, 
he warned that the cost would be high, probably $3 -mil- 
lion an hour. 

(Continued on page 89) 
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"TV SERVICE 

IS PROFITABLE FOR US...* 

sand our customers," says Jack Dow, President, Jack Dow's Music 
Mart, Inc., with stores in Long Island, New York, communities. 

G.E. WILL SHOW YOU HOW YOUR TV SERVICE 

DEPARTMENT CAN OPERATE AT A PROFIT 

General Electric Field Engineers are holding Clinics throughout 

the country - Open to all TV Servicemen - Without Charge 

Top G -E dealers like Jack Dow report 
that an efficient service department is a very 
important factor in building a successful 
television business. You'll find it well worth 
your while to sit in on one of the G -E Field 
Clinics now being held. G -E engineers dem- 
onstrate quick, simple ways to diagnose and 
correct TV troubles -with particular empha- 

sis on UHF. They will show you how to in- 
stall and adjust the various kinds of UHF 
antennas and tuners -and answer your ques- 
tions on any phase of TV service. 

Get in touch with the service manager at 
your G -E TV distributor now. Tell him to 
sign you up for the next clinic in your area. 

General Electric Company, Radio and Television Department, Electronics Park, Syracuse, Neu, York 

Y6te Ca9?itiPel egelmwe 

GENERAL ELECTRIC 
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--, Lately? 

Yf SST 
Get ready for the bang -up bargain opportunity of your life when you take ad- 
vantage of a "Surprise" Trade -In Allowance on your used (factory -built) test and 
communication equipment at Walter Ashe. Here, higher trades are the rule, not the 
exception! Our stocks are complete. Deliveries are prompt. Get your trade -in deal 
working today. Wire, write, phone or use the convenient coupon. 

HALLICRAFTERS SX -71 
Less Speaker. Net $224.50 

HALLICRAFTERS S -76 
Less Speaker. Net $179.50 

Phone CHestnut 1125 
AIE prices f.o.b. St. Louis 

' 

4;11 D 

1 .. 

NEW HAMMARLUND HQ -140 -X Communications 
Receiver. Less Speaker. Net $264.50 

ELMAC Model A -54 Wired for 10, 11, 20, 40 
and 75 meters. Net $143.00 

Model A -54H. For crystal or dynamic mike. 
Net $153.00 

Aie 
RADIO CO. 

1125 PINE ST. ST. LOUIS 1, MO. 

28 

r 

L 

NATIONAL NC -183 -D 
Less Speaker. $369.50 

FREE CATALOG: 
WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Louis 1, Missouri 

Rush "Surprise" Trade -in Offer on my_ 

NATIONAL HRO -60T 
Less Speaker. Net $483.50 

R-53-7 

for 
(show make and model number of new equipment desired) 

Send new 1953 Catalog. 

Nome_ 

Address 

City_ Zone State 

s 

Send 
for 

your 
copy 

today 
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THE MODEL 190 ARM ... 
is designed primarily for use with microgroove 
records. Its design has been recognized by 
leading audio engineers as that which 
incorporates all of the desirable tracking 
characteristics. Analysis has shown that for 
maximum performance with LP records the 
vertical mass of the moving arm element must 
be held to a minimum and further, that the arm 
must be counterbalanced about the vertical 
axis This permits minimum stylus or tracking 
force and provides maximum record life. 
The Model 190 Arm embodies these all important 
features necessary for proper microgroove 
record playback. 

PROFESSIONAL 
AUDIO 

EQUIPMENT 

MAXIMIZE PLAYBACK PERFORMANCE 

PICKERING CARTRIDGES ... 
are the choice of audio engineers throughout the world. They are universally 

acclaimed because of their high output, wide range performance and low distortion. 

They are used wherever a fine cartridge is required in radio stations, recording studios 

and for purposes of quality control by leading record manufacturers. 

MODEL 410 AUDIO INPUT SYSTEM... 

<< ¡!r 

MODEL 

is designed to provide a complete audio control center. Model 410 may be used 

in any high quality playback system. Three input channels are provided -one for 
magnetic cartridges and 2 "fat" channels for other audio circuits. A 3- position 

equalizer network is built into the magnetic cartridge channel and provides accurate 

equalization for LP, AES and 78 rpm recording characteristics. Separate bass and 

treble controls are also provided. These are of the step -type and permit bass and 

treble adjustments in 2 db increments. The tone control circuits are intended to 

compensate for record characteristics and for listener -environment acoustical 

conditions. They are not intended to compensate for amplifier and /or loudspeaker 

deficiencies. Model 410 is intended for use with the highest quality professional type 

playback equipment. The output of the Model 410 is fed from a cathode -follower 
circuit and will work into any high quality audio or line amplifier having a high 
impedance input. It may also be used with o transformer for the purpose of feeding 

a 500 ohm line. Because of its flexibility, low noise and low distortion level, it is ideally 

suited for bridging and monitoring purposes and for critical listening applications. 

. 

230H EQUALIZER -PREAMPLIFIER .. 
is unique in its accuracy of equalization and 

frequency response. The intermodulation 

distortion is .2 per cent at normal output level. 

It is intended for use with high quality 

amplifiers having gain and tone controls. 

When used with the Pickering Model 132E 

Record Compensator the 230H is ideal for 

radio station and recording studio use and for 

applications requiring accurate tow noise 

and distortion free playback. 

MODEL 132E RECORD 
COMPENSATOR ... 

is designed to be used in conjunction with a 
magnetic cartridge preamplifier such as the 
Pickering 230H or any preamplifier which 
provides 6 db per octave bass boost. Six 
playback positions are incorporated: 

1- European 78 rpm Records 
2- Victor 45 rpm and Decca 78 rpm Records 
3 -No high frequency roll -off, 

500 cycle turnover 
4 -All Capitol Records new Victor 331/3, 

Audio Engineering Society Curve 
5- Columbia, London and most LP Records 
6 -To remove the hiss from old noisy records 

Precision elements are used in its construction 
to give accurate compensation. The 132E is 
inherently a low distortion R -C Jevice. 

PICKERING PROFESSIONAL AUDIO EQUIPMENT 

/4/Ir CC//// /1,'e lG 

» 
//('' íiri 

...Demonstrated and sold by Leading Radio Parts Distributors everywhere. 
For the one nearest you and for detailed literature, write Dept. C .2 0 PICKERING and company incorporated Oceanside. L.J., Sew )ork 
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145K SIG. TRACER 
KIT $19.95 WIRED $28.95 

320K SIG. GEN. 
KIT $19.95 WIRED $29.95 

New 377K SINE & SQUARE 
WAVE AUDIO GEN. KIT $31.95 

WIRED $4995 

1040K BATTERY ELIM. 
KIT $25.95 WIRED $34.95 

950K RC BRIDGE & 
R.C.L COMP. KIT $19.95 

WIRED $29.95 360K SWEEP GEN. 
KIT $34.95 WIRED $19.95 

OVER 1/4 MILLION 

(E /COQ /INSTRUMENTS 

714K VTVM KIT ew $34.95 WIRED 554.95 

in use the world over!NewS 
MULTIMETER 

KIT $12.90 WIRED $14.90 
1,00051/; 31 ranges 

E /CO new modern facilities for research, 
development and production -your greater 
assurance of ... 

LABORATORY PRECISION AT LOWEST COST 

1171K RES. DECADE BOX 
KIT $19.95 WIRED $24.95 

NEW 7" Push -Pull OSCILLOSCOPE 
Boosted vert. sensitivity: 10 my rms /in. 

Extended flat freq. response: 10 cps -1 MC (i-2 db). 
3 -step freq.- compensated attenuator; cathode 

follower input. 
Internal voltage calibrator; dir. -cal. screen. 

Extended sweep range: 15 cps -100 kc. 
Int. pos. or neg., ext. & line sync. 

On front panel: sawtooth, 60 cps 
outputs; intensity mod. & ext. sync inputs. 

Var. phasing of int. 60 
cps sweep. 
Direct connection to 

CRT plates. 

625K TUBE TESTER 
KIT $34.95 WIRED $49.95 0 ̂ 

CPA PIK TUBE ADAPTOR 
for Tube Teuer $4.50 

470K KIT $79.95 WIRED $129.50 

New565K MULTIMETER 
KIT $24.95 WIRED $29.95 

20,00051/s; 31 Tonpo 

You Build E /CO Kits in One 
Evening, but ... They last a 

Lifetime! and You 
SAVE OVER 50% 

YOU be the judge. See the famous EICO line 
ODAY - in stock at your local jobber - 

and SAVE! 

315K DELUXE SIG. GEN. 
KIT $39.95 WIRED $59.95 

Write NOW for FREE newest Catalog 7 -R. 

America's greatest instrument values bear the name- 

©1855 

30 

Reg. PIS Pat. Off. 

ortt 

HIGH VOLTAGE 
PROBE $6.95 

221 K VTVM KIT $25.95 
WIRED $49.95 

425K 5" PUSHPULL SCOPE 
KIT $44.05 WIRED $79.95 

NEW! 
MODEL 495 -K SCOPE VOLTAGE 

CALIBRATOR 
KIT $12.95 WIRED $17.95 

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

Prices 5% higher on West Coast. Bpeclfcatlons and prices subject to change without notice- 
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THE DAGE INDUSTRIAL TV CAMERA 

By HAROLD E. ENNES 
4c14. Staff Eng.. Indianapolis Broad.. Inc. 

phi 

Fig. 1. One applica. 
tion for the Dage cam. 
era is the unattended 
monitoring of a machin- 
ing operation. Picture 
can be observed on a 
standard TV receiver. 

Its compact size, well- designed circuit, and the fact 
that it can be used with an unmodified, standard TV 

receiver has captured industry -wide attention. Here 

is data on how it is built and how it can be used. 

THE inevitable expansion in use of 
electronic devices in industry is 
opening another doorway to op- 

portunity. The new field of industrial 
or general "closed -circuit" television 
systems is on the verge of vast na- 
tional enlargement, comparable only 
to the billions soon to be circulating 
in TV broadcast transmitters and re- 
ceivers. The application of electronic 
"eyes" provides unlimited extension to 
the arms of industry, science, re- 
search, education, and business. A 
large share of the responsibility for 
proper servicing and maintenance of 
such systems will be charged to the 
independent television service in- 
dustry. 

A recent development in this field 
is already resulting in the national 
interest needed to spark large scale 
activity in closed circuit TV systems. 
This development is the Dage ITV 
Camera (manufactured by Dage 
Electronics Corp., Beech Grove, Indi- 
ana) technically described in this ar- 
ticle. The low price and relative 
simplicity of setup and use are fac- 
tors contributing to an assured broad 
utilization. 

Fig. 1 shows the Dage camera in 
unattended operation allowing remote 
observation of functions. In the sim- 
plest installation, the a.c. cord is 
plugged into a 117 -volt outlet and a 
single interconnecting 73-ohm cable is 
run from the camera output to the 
antenna terminals of any standard 
TV receiver. A simple matching trans- 
former is used for 300 -ohm input re- 
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ceivers. The picture from the camera 
is received on one of the television 
channels (2 through 6) and is selected 
and tuned in exactly the same way 
as a standard broadcast station is 
tuned. Any number of cameras at 
different locations can be fed into a 
single receiver, or a number of re- 
ceivers at different viewing points 
can be connected to one or more cam- 
eras, as shown in Fig. 2. No modifica- 
tion of any kind is necessary in the 
receiver, making practical the pur- 

chase of inexpensive receivers where 
desirable. 

The camera is a completely self -con- 
tained transmission system with only 
17 tubes including the Vidicon pickup 
tube, video amplifiers, sync genera- 
tor, regulated power supply, kine- 
scope camera monitor, and composite 
modulated r.f. output. The unit is 
9%" high, 4%" wide, 14" in length, 
and weighs only 18 pounds. 

The miniature size of the Dage 
camera is achieved, in part, by use of 

Fig. 2. How a number of cameras at different locations can be fed into a single re. 
ceiver or how a number of receivers at different viewing points can be connected 
to one or more cameras. No receiver modifications are required in this TV setup. 

NO SVUr3OHM 

MIXING 
BYPASSED 
CAMERA 

TRANSFORMER 
YAWN 

IS USED 

CASLE 

IS 
ONLY I 

:=3 
© , 

J 

i 
---(.- 

- 

i 
00 00 

OASE 4067.1 
MICING TRANSFOINER 

DAGE 5.073.1 (uGr6OU) 

300 OHM TIN LEADS 

00 00 

DANE A -066 -I 
'RIDGING TRNSFORMCN 
WITH EAEN MONITOR 
EXCEPT LAST MONITOR 

OAGE' A.063.1 
MATCHING TRANSFORMER 

USED ON.Y ON THE LAST 
MONITOR (OR WHERE ONLY 

ONE MONITOR IS USE01 
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Fig. 3. Rear panel view of the Dage camera 
showing various camera and monitor controls. 

the newly - developed RCA Vidicon 
pickup tube, type 6198. This pickup 
tube is only 6% inches long by 1 inch 
in diameter. Familiarity with opera- 
tional characteristics is important to 
an understanding of camera opera- 
tion. Since this tube has not been 
widely publicized in technical details, 
a very brief review follows of perti- 
nent points. Fig. 4 is an exaggerated 
"functional" drawing to illustrate ba- 
sic operation. 

The scanning beam is supplied by a 
conventional electron gun with a 6.3 
volt heater used to heat a thermionic 
cathode placed at ground potential. 
Four grids are used with the follow- 
ing functions: Grid #1 (control grid) 
Picture cut -off value from -45 to 
-100 volts. Grid #2 (accelerator grid) 
Ordinarily operated at a fixed positive 
voltage in the vicinity of 275 to 300 
volts. Grid #3 (focusing electrode) 
Current in the external focusing coil 

provides a uniform magnetic field 
through which the scanning beam is 
swept by the deflection coil saw -tooth 
currents. Grid #3 potential between 
plus 200 and plus 300 volts provides 
an electrostatic field in conjunction 
with the magnetic field to focus the 
electron beam at the photoconductive 
target. Current through the external 
focusing coil is fixed in the Dage cam- 
era, and grid #3 voltage is made 
variable to allow optimum electrical 
focus. Grid #4 (decelerator elec- 
trode) This is a fine mesh screen ad- 
jacent to the photoconductive layer 
and attached to grid #3. This elec- 
trode is therefore maintained at the 
same operating potential as grid 3. 
The physical configuration provides a 
uniform field on the beam side of the 
target so that the beam strikes the 
photoconductive layer perpendicularly, 
irrespective of the angle from which 
approach is made. Decelerating action 
results from the fact that the signal 
electrode is operated at a much lower 
voltage of plus 20 to 30 volts. A low - 
velocity scanning beam results similar 
to that in the broadcast type image 
orthicon; but here the similarity ends. 

The light- sensitive element may be 
visualized as being comprised of two 
separate elements electrically; (1) a 
transparent conductive film coating 
on the inner surface of the glass face- 
plate, and; (2) a thin layer of photo- 
conductive substance on the scanned 
side. This is obviously highly exag- 
gerated in the drawing. A metal ring 
around the front end of the tube 
serves as the signal lead connection, 
to which the load resistor is connected 
in series with the "B plus" supply. 
The scanning beam is in series with 
the complete signal circuit. The re- 
sistance of the photoconductive layer 
is dependent upon the amount of light 
striking it through the lens, being 
very high under no -light conditions, 
and less in ratio to the increase in 
light. One plate of the electrically 
separate plates is charged to the plus 
voltage on the signal electrode, while 
the other plate is charged down to 
cathode potential by the scanning 
beam. The remaining beam electrons 

Fig. 4. "Functional" diagram which illustrates basic operation of the Vidicon tube. 
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are turned back in the form of a re- 
turn beam under the influence of the 
positive grids, but is not used in the 
Vidicon. 

Under no -light conditions when the 
photoconductive element exhibits the 
characteristics of an insulator, very 
little current flows through the com- 
plete signal path. What little current 
does flow is termed the "dark cur- 
rent" which is a limiting factor in 
maximum signal electrode voltage. 
When light reaches the tube, the 
transparent conducting film on the 
inner surface of the glass faceplate 
begins conduction by an amount de- 
pendent upon the light intensity at 
that particular point, causing the cor- 
responding point on the gun side to 
rise slightly toward the plus potential 
of the target supply. Thus the beam 
current increases at the points of the 
positive potential pattern created on 
the gun side of the target in accord- 
ance with the light distribution in the 
focused image. It is noted that the 
signal current through the load re- 
sistor increases for light portions and 
decreases for dark portions of the 
image, resulting in a positive black 
signal at the grid of the first pre- 
amplifier tube. 

The scanning area of the Vidicon is 
only '/z" wide by %" in height. A 3" 
lens therefore is a "telephoto" type 
lens for a Vidicon tube, covering a 
field of 10 by 13.3 feet at a distance 
of 80 feet. A 1" lens is the general 
purpose type and a r/s" lens is used 
for "wide angle" applications. 

The spectral response under incan- 
descent lighting is approximately the 
same as the human eye. Response 
may also be obtained in the infrared 
and ultraviolet regions. Only 50 to 
100 foot -candles of incident illumina- 
tion is required with a IV or 1" lens 
(11.5), and a readable picture can be 
obtained from the Dage camera with 
10 foot -candles of light. 

Camera and Monitor Controls 

External controls for the camera 
and built -in monitor are shown in 
Fig. 3. Fig. 5 shows the interior 
layout. The monitor uses a 3" kine- 
scope (3RP1) with Pl phosphor. This 
serves as an excellent "range finder" 
for lens and camera adjustments 
where the monitoring receivers may 
be out of visual range of the camera 
setup. 

The group of "Camera Controls" 
Perform the following functions: 

Focus- Varies voltage on grid 3 
tfocusing grid) of Vidicon. (See block 
diagram, Fig. 6). In practice the lens 
focusing collar is adjusted for proper 
distance to obtain sharp optical focus, 
then the "Focus" control is adjusted 
for maximum resolution of picture 
detail. A resolving power of 350 lines 
is possible in this camera. 

Target- Adjusts voltage on photo- 
conductive target of Vidicon. See 
Fig. 6. Variation of this control af- 
fects the quality of the picture in re- 
lation to amount of light on the trans- 
mitted scene. For a given operating 
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voltage the sensitivity and dark cur- 
rent both tend to gradually change 
throughout the life of the tube, mak- 
ing mandatory an adjustable voltage 
to compensate for these changes. Un- 
der low light level conditions, the con- 
trol may be operated toward full 
clockwise position (maximum volt- 
age) for increased sensitivity. There 
is, however, a limiting value of target 
voltage beyond which the non -uni- 

>t formity of the dark -current back- 
ground in the picture reaches intoler- 
able proportions. With sufficient light, 
the picture is improved by reducing 
the "Target" control setting. 

Beam- Adjusts the negative poten- 
tial of grid 1 (control grid) in the 
Vidicon. At a fully counterclockwise 
position (maximum negative voltage) 
the beam is cut off and no picture ap- 
pears. As the control is adjusted 
clockwise, fixing amount of beam cur- 
rent by decreasing negative grid po- 
tential, the picture is observed to 
"wipe clean" with the brightest areas 
coming in last. The low- lights or dark 
portions of the scene appear first 
since the beam is sufficient to resolve 
the darker (less positive) areas, but 
insufficient to discharge the brighter 
portions (more positive) areas. The 
"Beam" control is left just clockwise 
of the point where there is enough 
beam current to resolve all high- 
lights, since further rotation causes 
loss of resolution by the well -known 
spreading of an electron beam with 
too much beam current. 

V. Center --A control in the camera 
vertical output stage V.M which ad- 
justs the magnitude of d.c. in the ver- 
tical deflection coil of the Vidicon. 
This centers the sweep vertically. 

H. Center -A control in the camera 
horizontal output stage V., which ad- 
justs the amount of d.c. in the hori- 
zontal deflection coil for the Vidicon. 
This centers the sweep horizontally. 

The camera "Monitor Controls" are 
self -explanatory with the exception of 
the "Contrast" control. This control 
is actually in the cathode of the sec- 
ond video amplifier stage (V:,) and de- 
termines the gain of the video ampli- 
fier. As such, it affects the contrast 
of the picture on the viewing re- 
ceivers as well as the camera moni- 
tor. The gain is variable over a range 
of approximately 10 db. It is often 
found desirable in practice to set this 
control about Sá to '_ open, and vary 
the contrast over a fine range by the 
"Target" control described previously. 
The "Contrast" control, however, pro- 
vides a more flexible adjustment for 
meeting the requirements of different 
viewing receivers. 

Video Amplifiers 
As indicated in Fig. 6, four 6CB6 

video amplifier stages are employed. 
Essentially uniform response to over 
4 mc. is achieved by the use of com- 
bination series -shunt peaking circuits 
in all stages except the "high -peaker" 
stage V. Input stages between the 
pickup tube and first video amplifier 
are notably lacking in high- frequency 
July, 1953 

VOLTAGE REGULATORS VIDEO AMP. 

MONITOR 
RTICAL 
AMP. 

MONITOR 
KINE SCOPE 

T5 

MONITOR 
HORIZ. AMP 

Fig. 5. Internal view of camera showing layout of chassis on the tube side of unit. 

response due to the inherently large 
shunt capacitances of such circuits. 
It is the purpose of the "high -peaker," 
V:., in the Dage camera to compen- 
sate for this deficiency by a deliber- 
ate boosting of the high -end of the 
response curve in this stage. This is 
accomplished by using a very low 
value of plate load resistor (120 ohms) 
in series with an inductance. This ar- 
rangement provides an essentially in- 
ductive load at the higher frequencies 
in the desii d passband, resulting in 
the necessa y high -frequency boost 
for a flat ov r -all response curve. 

The "Con ast" control mentioned 
before is a ::00 ohm variable poten- 
tiometer in the cathode of this stage, 
allowing a 10 db variation of stage 

gain. This control may actually be 
left in the minimum gain position and 
still provide sufficient contrast in most 
applications, with judicious setting of 
"Target" and "Beam" controls. 

As noted from Fig. 6, the Vidicon 
grid #2 (accelerator grid) pin 5, is 
operated at a fixed plus potential of 
approximately 275 volts from the low 
voltage filter supply. The "Focus" 
control R:., resistor R_ and "Target" 
control R. form a voltage divider from 
pin 5 to ground. This provides the 
proper range of voltage adjustments 
for "Focus" and "Target" electrodes. 
The signal current variations through 
coupling resistor R; provide the signal 
voltage for the following first video 
amplifier stage through coupling con- 

Fig. 6. Block diagram of the camera. An RCA type 6198 Vidicon pickup tube Is employed. 
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Fig. 7. "Divided by 2" counter pulses on 
scope when connected to "Test Plug 2." 
Every second pulse triggers =- 2 oscillator. 
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Fig. 8. The sync blanking and d.c. inser 
fion circuit used in the Dage TV camera. 

denser C,. Condensers C,, C,, and C, 
provide adequate bypass of hum and 
stray field pickup and isolation from 
the common impedance of the power 
supply. 

Blanking and Insertion 

An important factor in the excel- 
lent results obtainable from this TV 
system is the simplified but effective 
method of injecting the sync -blanking 
pulses and re- inserting the d.c. com- 
ponent. The importance of proper d.c. 

Fig. 9. Rectified composite signal at the 
camera output (line frequency). See text. 

insertion is emphasized by the fact 
that small shifts in black level have 
a noticeably adverse effect on dark 
tone rendition in the image. Sync- 
blanking insertion and d.c. re- inser- 
tion are combined in this camera by 
the use of two germanium crystal 
diodes in the circuit illustrated in 
Fig. 8. CR. serves to inject sync - 
blanking pulses and CR, inserts the 
d.c. component necessary to hold the 
blanking at a predetermined level ir- 
respective of whether the video signal 
is in white or black regions at the 
moment of injection. 

The picture signal is black negative 
polarity at the output of V,, coupled 
to the grid of V. through C and grid 
return R.. This return is made to a 
negative potential of 105 volts. Dur- 
ing the active line scan (no sync - 
blanking pulses received) the V. grid 
is biased through R. At the end of 
each line, large negative sync- blank- 
ing pulses at 15,750 pps are injected 
at the junction of R,. -Rn. At the end 
of each field, the longer duration 60 
pps sync -blanking pulses are injected. 
During these large negative excur- 
sions, CR. is driven into conduction 
inserting the pulses on the video sig- 
nal. 

Insofar as these control pulses are 
concerned, CR. and CR, are in series. 
The larger negative potential existing 
on the grid during the pulse injection 
drives CR, into conduction at the 
same instant. Thus the sync -blanking 
is continually referred to a constant 
bias reference, and the equilibrium 
charge on coupling condenser C ap- 
pears as d.c. across diode CR, which 
holds the grid of V. at a constant level 
compared to blanking pulse ampli- 
tude. To this d.c. component is added 
the video a.c. component and constant 
background brightness relative to 
scenic content is restored. The direc- 
tion of bias change is such that it 
compensates for the shift in the com- 
posite video waveform, as illustrated 
at the top of Fig. 8. 

R.F. Oscillator Output 
The composite, d.c. stabilized out- 

put of V. is black positive and is con- 
ductively coupled to the r.f. oscillator 

Fig. 10. The rectified composite signal 
at the camera output (field frequency). 
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V, to retain the d.c. component. This 
stage is a miniature 6BA7 pentagrid 
converter used in a modified Hartley 
oscillator circuit to supply a double - 
sideband, amplitude -modulated video 
signal. It is tuned to any of the stand- 
ard TV channels (2 through 6) by 
means of a slug adjustment in the 
Hartley coil, and provides a highly 
stabilized output. 

Although the plate of V. is conduc- 
tively coupled to the third grid of the 
oscillator V,, this grid is returned to 
a point of negative potential and the 
effective voltage is about plus 5 volts. 
Grids 2 and 4 and the plate of V, op- 
erate at the relatively low positive 
potential of 82 volts. 

Since the polarity of the applied 
composite video is positive, the ampli- 
tude of the r.f. carrier increases in 
the black sync -blanking region, and 
decreases with picture brightness, re- 
sulting in the standard negative mod- 
ulation. Some beneficial limiting ac- 
tion occurs in V, on sync -blank peaks 
since the added positive potential on 
grid 3 and relatively low plate volt- 
age causes the tube to be driven into 
the beginning of plate current satura- 
tion. This aids in holding the sync 
levels at the same height for succes- 
sive peaks for efficient receiver sync 
control. 

The Sync Generator 
Both line frequency pulses (15,750 

pps) and field pulses (60 pps) are de- 
rived from a common master oscilla- 
tor operating at 31,500 cycles. This 
permits effective use of a line -lock 
stabilizing circuit which compares fa- 
vorably in stability characteristics 
with commercial type broadcast equip- 
ment. 

Blocking oscillators are used for the 
master oscillator and all divider cir- 
cuits. The blocking type has an in- 
herently greater stability than multl- 
vibrators when required to obtain 
greater frequency division than 2. 
The vertical sync -blanking is derived 
from the 15, 7, 5 chain of dividers. 
(The term "sync- blanking" is used 
since one pulse serves both purposes 
as shown in Figs. 9 and 10). A pulse 
from the grid side of the master oscil- 
lator is fed through a buffer stage to 
a single =2 counter for the horizontal 
sync -blanking. Equalizing pulses are 
not used in this system, greatly sim- 
plifying the circuit and maintenance 
requirements. Since the system is a 
closed circuit and the control pulses 
fed to the viewing receiver utilize the 
same driving pulses that scan the 
Vidicon pickup tube, ordinary trans- 
mission vagaries are precluded and no 
difficulty is experienced in the field 
with pairing of lines in a properly ad- 
justed receiver. 

The sync generator adjustment is 
straightforward and simple. The ini- 
tial adjustment of the 31,500 cycle 
master oscillator is made by connect- 
ing one lead of a pair of headphones 
in series with a germanium diode to 
"Test Plug =2," and the other lead to 

(Continued on page 125) 

RADIO a TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


RADAR PROTECTS FISHING FLEETS 

By 

RAY FRANK, W9JU 

Commercial fishing fleets are aided and 

protected by an impressive array of 

modern electronic indicating devices. 

0 
NE OF THE hazards of small -boat 
navigation has always been the in- 
ability of the pilot to determine 

his exact position or detect dangerous 
obstacles in fog or darkness. 

Direction finders are very useful in 
determining location, but do require 
continuous plotting on charts to fix 
the exact position at any given time. 
Navigation by readings on the sun or 
stars also has this same limitation. 

Many fatal accidents could be pre- 
vented if all boats were equipped with 
the "seeing eye" known as radar, as 
this device has none of the aforemen- 
tioned limitations. At any time the 
surrounding area is under surveil- 
lance, with the result that the danger 
of collision with unseen objects is 
greatly reduced. 

Radar has been in widespread use 
for military purposes for several years 
and many special types have been de- 
veloped for specific applications. 

The unit pictured on the cover and 
in the accompanying photographs is 
typical of small -boat installations. The 
radar unit itself is a "Ranger Radar" 
manufactured by the Electric Service 
Company of Seattle, Washington. This 
equipment is installed on the boat 
"White Star," one of the fleet of fish- 
ing boats operated by the Van Camp 
Canneries of Terminal Island, Califor- 
nia. This company is the processor of 
the well -known "Chicken of the Sea" 
brand of tuna. 

The boat is a regular working craft 
of 113 tons and has an over -all length 
of 104 feet. The boat, which has a 
cruising range of over 2500 miles, is 
used for both business and pleasure 
by Gilbert C. Van Camp, Jr. 

The radar antenna shown on this 
month's cover inset rotates constantly 
when the unit is in use, affording 360 
degree coverage of the surrounding 
area. Rotation is at a speed of four 
revolutions -per- minute and, due to the 
persistence of the viewing screen, any 
objects scanned by the beam will re- 
main illuminated on the screen until 
again scanned. 

As the antenna rotates, a picture of 
the surrounding area is formed on the 
viewing screen of the receiver. The 
boat always appears in the center of 
the screen, with surrounding objects 

July. 1953 

Close -up of the radar 
antenna installed on 
the "White Star" 
showing wave guide. 

appearing as dots or spots in their 
exact relation to the boat. 

The bezel surrounding the screen is 
calibrated in degrees so that the rela- 
tive bearing to the boat may be read 
directly. The vertical line in the cen- 
ter of the viewing screen may be ro- 
tated to allow the operator to deter- 
mine the exact bearing of any object 
on the screen. The screen is so posi- 
tioned that the heading of the boat 
always appears at the top. 

The screen of the unit is calibrated 
in three ranges. These are 4 miles, 
20 miles, and 80 miles. At close quar- 
ters such as in harbors, along the 
coast, or during darkness or fog, the 

four -mile range is used. When at- 
tempting to locate other boats of the 
fleet, or under clear sailing condi- 
tions, either the twenty- or eighty - 
mile range is used. 

The two longer ranges are particu- 
larly useful when one of the boats of 
the fleet locates a school of fish. Other 
radar -equipped boats of the fleet can 
readily locate the lucky boat if the 
approximate direction is known. Thus, 
the entire fleet can quickly converge 
on the spot, greatly increasing the 
catch. 

The peak power developed by the 
radar unit is great enough to allow 

(Continued on page 123) 

Some of the electronic gear installed in the wheelhouse 
of the "White Star." From left to right are: The Fisher - 
lone "Captain" transmitter, radar unit, Bludworth direc- 
tion finder above wheel, and RCA direction finder below. 

,'- 
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COAXIAL SPEAKER 

DIVIDING 

NETWORKS 

By LLOYD C. GOSS 

The selection of a suitable dividing network depends on 

several factors, including both price and quality desired 

THE audio enthusiast who wants a 
high -quality, high -fidelity audio 
system invariably uses coaxial 

speaker arrangements. These arrange- 
ments consist of two speakers, one for 
high notes (the tweeter) and the other 
for reproducing the lows (the woofer). 
A necessary evil for such a system is 
the dividing network. 

Frequency- dividing networks chan- 
nel the high frequencies to the tweeter 
and the low frequencies to the woofer. 
The frequency at which the network 
divides between lows and highs is 
called the crossover frequency. If we 
consider a network with a crossover 
frequency of 1000 cps connected to an 
amplifier producing a 500 cps and a 
2000 cps signal, the network directs 
the 500 cps signal to the woofer and 
the 2000 cps signal to the tweeter. 

Stopbands and passbands also enter 
into filter terminology. The low fre- 
quency stopbands and passbands occur 
respectively above and below the 
crossover frequency. High frequency 
stopbands and passbands are below 
and above the crossover frequency. 

Attenuation, the ratio of power de- 
livered to a load without the network 
(Pi) to the power delivered to the 
load with the network, (P) is meas- 
ured in db (decibels) according to: 
db = 10 log,,. (P/P,). We want zero 
attenuation in the passbands and high 
attenuation in the stopbands. Typical 
attenuation curves displayed in Fig. 
3 illustrate how the networks shift 
the amplifier output from one speaker 
to the other at the cut -off frequency. 

Usually the impedance of the high - 
frequency and low- frequency speak- 
ers are the same. This leads to the 
36 

problem of matching both speakers to 
the output impedance of the audio 
amplifier. The amplifier can be re- 
solved into an equivalent generator 
and series impedance with Thevenin's 
Theorem. Fig. lA illustrates this 
transformation. The generator has an 
e.m.f. of E., volts equal to the open 
circuit voltage of the amplifier, while 
R. equals the amplifier output imped- 
ance. Now, the maximum power 

Fig. 1. (A) Amplifier and its equivalent cir- 
cuit as a generator and output impedance. 
(B) Series and parallel quarter- section con- 
stant resistance networks. (C) Series half - 
section network, and (D) Parallel halt -sec- 
tion network. Calculations are also given. 
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transfer theorem states that maxi- 
mum power is delivered to a load 
from a generator when the impedance 
of the load equals the impedance of 
the generator. Applied here, the im- 
pedance of the speaker must match 
that of the amplifier at all frequen- 
cies. Networks which do this consist 
of pure reactances. The characteristic 
impedance of such a network is the 
impedance seen looking into the net - 
work when the network is terminated 
by its characteristic impedance. 

Frequency dividing networks of this 
type divide into two groups: (1) con- 
stant resistance networks and (2) 
filter networks. The constant resist- 
ance network actually has a charac- 
teristic impedance independent of fre- 
quency while the characteristic imped- 
ance of the filter network remains 
constant only over a portion of the 
passband. 

Constant Resistance Networks 
The constant resistance network 

derives its name from the fact that 
when terminated by constant resist- 
ance speakers, it presents a constant 
resistance to the amplifier at all fre- 
quencies. These networks also divide 
into two groups: (1) quarter- section 
networks, and (2) half- section net- 
works. Schematics of these networks 
appear in Figs. 1B, 1C, and 1D. 

1 Quarter- section Networks: Sche- 
matics of the quarter- section networks 
appear in Fig. 1B. The parallel and 
series networks have identical values 
of circuit elements and attenuation 
characteristics. The crossover frequen- 
cy occurs at series resonance or when 
the reactance of the inductor equals 
that of the condenser. Equating these 
values gives a crossover frequency of 
j, = l/2'7 V LC. These networks have 
the unique feature of presenting 
the amplifier with a constant resist- 
ance (R. = V L /C) over the audio 
range. This advantage enables the 
output transformer to deliver con- 
stant power to the speaker system at 
all frequencies. 

The attenuation curves of Fig. 3 
show how the network shifts the am- 
plifier output from one speaker to the 
other at the crossover frequency. A 
figure of merit for attenuation in di- 
viding networks is the attenuation in 
db- per -octave relative to the cross- 
over frequency. This network has an 
attenuation of 6 db /octave. The equa- 
tions for calculating L and C also ap- 
pear with the circuit diagram in Fig. 
1B. It should be noted that in all the 
formulas presented in this article, L 
is in henrys, C is in farads, and f is 
in cps. 

2 Half -section Networks: Sche- 
matics of the series and parallel half - 
section networks appear in Figs. 1C 
and 1D respectively. These networks 
also present a constant resistance to 
the amplifier over the audio range. 
Their attenuation characteristics are 
superior to the quarter- section type as 
seen by the curve of Fig. 3. This cir- 
cuit has a figure of merit of 12 db/ oc- 
tave. The improved attenuation was 
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expected since the half- section used 
four elements instead of two. 

Again, the crossover frequency oc- 

curs at series resonance; f.= 1/2 r V LC. 
Between the series and parallel net- 
works, a factor of two exist in values 
of the circuit elements. In the series 
network, we find the reactances half 
of those in the parallel network. The 
equations for calculating the circuit 
elements appear with the diagram in 
Figs. 1C and 1D. Selection of either 
the series or parallel network depends 
on the crossover frequency desired, 
the circuit elements on hand, or the 
price of condensers and inductors. 

Filter Networks 
Filter networks differ from constant 

resistance networks in their imped- 
ance characteristics. A filter network 
is primarily designed to operate be- 
tween impedances which match the 
characteristic impedance of the filter. 
Fig. 4 shows how the characteristic 
impedance (Z") of symmetrical "pi" 
and "T" circuits vary with frequency. 
When terminated at each end by the 
characteristic impedance, these filters 
have zero attenuation in the passband 
and high attenuation in the stopband. 
Under these ideal conditions, the na- 
ture of the characteristic impedance 
determines the attenuation. In the 
passband the characteristic impedance 
is resistive while at the crossover fre- 
quency it becomes reactive. Since a 
reactive impedance cannot absorb 
power (P = 12R), the attenuation in- 
creases at a rapid rate outside the 
passband. 

Since we cannot match the termi- 
nating impedances ideally with trans- 
formers and speakers, impedance mis- 
match losses occur. These losses cause 
attenuation in the passband and re- 
tard attenuation in the stopband. The 
resulting attenuation curves of Fig. 
3 show that the attenuation proper- 
ties are superior to those of the con- 
stant resistance filter. 

The cut -off frequencies no longer 

Fig. 3. Attenuation curves for quarter.. half 

occur at the natural series resonance 
frequency of the reactive elements. 
For a high pass filter f. = 1/4 \' LC, 

and for a low pass filter f, =1/1T V LC. 
These frequencies occur when the 
characteristic impedance changes from 
resistive to reactive. 

Formulas for calculation of the cir- 
cuit elements appear with the circuit 
diagram of each filter. Again, a choice 
between a "T" or "pi" network rests 
on individual preferences and econom- 
ic considerations. See Fig. 2. 

Design Considerations 

Three factors affect the economic 
considerations of designing a dividing 
network: (1) crossover frequency. (2t 

attenuation desired, and (3) quality 
of parts. 

A high crossover frequency lowers 
the size of the inductors and conden- 
sers since the crossover frequency oc- 
curs in the denominator of every cir- 
cuit element equation. Selection of the 
crossover frequency should stem from 
the speakers used. Usually 400 cps to 
500 cps give optimum performance, 
but this low range demands large con- 
densers and inductors. 

The crossover frequency also has 
an effect on the quality of parts. The 
networks were designed assuming the 
condensers and inductors to be pure 
reactances. At the crossover frequen- 
cy, inductors should have a Q of 20 
or better to preserve their attenuation 
characteristics. Since Q = 2crfL /RL 
doubling the crossover frequency dou- 
bles the "Q" of the coil. Also air -core 
coils must be used because saturation 
of an iron core changes the induct- 
ance with variations in coil current. 
The resistance due to dielectric losses 
in condensers can be neglected, but it 
should be kept in mind that only paper 
and oil -filled condensers can be used. 
The electrolytic types are not suitable. 

The attenuation curves of Fig. 3 show 
that for every two elements we get 6 
db /octave attenuation. The cost then 
varies directly as the attenuation de- 

-, and filter -sections. 

f 

2o- 
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L, 

o 

C] 
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Zo'Rs 
f 
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4nLC 
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fo ] 
Zo-RS 

Fig. 2. "Pi" and "T" filter networks. 

sired. The constant resistance net- 
works have the advantage of reflect- 
ing the speaker resistance to the am- 
plifier at all frequencies. In most cases 
though, the impedance of the speaker 
varies with frequency. This is especial- 
ly true in the low- frequency unit 
where impedance measurements show 
an increase of two to three times the 
normal value, around 100 cps. 

The greater attenuation of a "pi" 
or "T" filter has the disadvantage of 
an impedance mismatch in the cross- 
over frequency region. In actual cir- 
cuits this mismatch does not seem to 
affect the listening quality. 

The selection of one of the three 
basic networks depends upon your de- 
sire for quality and your pocketbook. 
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TV INTERFERENCE SIGNALS 
FROM TO SERVICE HARMONIC ENTERS AT 
(mc.) (mc.) 

REMEDY 

.535 1.605 BC 2nd. det., video, a.c. Shielding, line filter 

1.605 1.8 Aircraft. police - 2nd dot., video. ..c. Shielding. line filter 

1.8 2 Amateur. loran - 2nd det., video, a.e. Shielding, line filter 

2.068 2.105 Maritime 10 1.F. High -paw filter. 
shielding 

3.2 3.4 Short-wave 7 -8 I.F. - 2nd dot., video, ..c. 
High -paw filter 
Shielding, line filter 

3.5 4 Amateur 6 -7 I.F. - 2nd det., video, a.c. 
High -paw filter 
Shielding. line filter 

4.75 4.83 Short-wave S I.F. High -paw filter, i.f. 
shields 

7 7.3 Amateur 3 I.F., antenna High -pass filter, i.f. 
shields 

11 11.975 Short-wave 2 I.F., antenna High -paw filter, i.f. 
shields 

14 14.35 Amateur 3 I.F., 41 mc., antenna 
4 Antenna, Channel 2 

High -pass filter, i.f. 
shields 

Modify antenna and 
lead -in 

15.1 15.45 Short -wave 3 I.F., 41 mc., antenna High-pm filter, i.f. 
shields 

17.7 17.9 Short-wave 3 Antenna, Channel 2 Modify antenna and 
lead -in 

21 21.45 Amateur - I.F., antenna, a.c. High -paw filter, 
shielding, line filter 

21.45 21.75 Short -wave - I.F., antenna High -paw filter. i.E. 
shields 

21.85 22 Aircraft - Antenna High -paw filter 
22 22.72 Maritime - I.F. (rarely). antenna High -paw filter 
23.2 23.33 Aircraft - Antenna High -yaw filter 
25.6 26.1 Short -wave - I.F., antenna High -pass filter, i.f. 

shields 
27.185 27.455 Industrial. 2 Antenna. Channel 2 

medical - I.F., antenna, a.c. 

Modify antenna 
High -pass filter, 

shielding, lino filter 
28 29.7 Amateur 2 Antenna, Channel 2 Modify antenna and 

lead -in 
29.7 42 Gov't, fire, 2 Antenna, Channels 2 -6 

petroleum, etc. - I.F., 41 mc. 

Modify antenna and 
lead -in 

High -paw filter, 
shielding 

42 44 Police, highway - I.F., 41 me., antenna, a.c. High -paw filter, 
shielding, line filter 

44 50 Short-wave - I.F., 41 mc., antenna. .c. High -paw filter, 
shielding, line filter 

54 72 TV Ose. radia- Antenna 
tion 

Modify antenna and 
lead -in, re -align 
and shield offender 

76 88 TV Osc. radia- Antenna 
tion 

Modify antenna and 
lead -in, re -align 
and shield offender 

88 108 FM 2 Antenna, Channels 7 -13 

Image Antenna, Channels 2 -3 

Modify antenna and 
lead-in 

Wave trap 
108 132 Aircraft Image Antenna. Channels 3 -8 Wave trap 
148 174 Gov't. railroad, Image Antenna, Channels 7 -13* 

police 
3 Antenna, Channels 14 -22 

Wave trap 

Modify antenne and 
lead -in 

174 216 TV Osc. radia- Antenna 
Lion 

Modify antenna and 
lead -in, re -align 
and shield offender 

216 220 Gov't 3 Antenna, Channels 43 -46 Modify antenna and 
lead -in 

220 225 Amateur Image Antenna. Channel 7 
3 Antenna, Channels 46 -49 

Wave trap 
Modify antenna and 

lead in 
225 470 Aircraft, military Image Antenna, Channels 14 -28* 

2 Antenna, Channels 14 -83 Modify antenna and 
lead -in 

470 890 U.h.f. TV Ose. radia- Antenna. Channels 14 -83 
tion 

Modify antenna and 
lead -in, re -align 
and shield offender 

*Where oscillator operates below incoming signal. 
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By 

ROBERT B. GARY 

A summary of possible TV 

interference sources and 
how to eliminate causes. 

INTERFERENCE signals may enter 
the TV receiver through one or 
several of the following points: 

antenna, lead -in, i.f. section, 2nd de- 
tector, video amplifier, or a.c. line. 
The frequency and strength of the in- 
terference will determine, to a great 
extent, where it appears. Signals much 
higher than the i.f. frequency will usu- 
ally enter through the r.f. and anten- 
na section while broadcast radio inter- 
ference is likely to be picked up in the 
2nd detector and video amplifier. 

The measures taken to eliminate 
any particular interference will de- 
pend on where the signal enters. If 
interference comes at several points, 
several different steps are required. 
Basically the interference is removed 
either by shielding or blocking it with 
a resonant circuit. Shielding is neces- 
sary where certain parts act as an- 
tennas, sometimes the entire TV 
chassis. Copper screening is a very 
effective shield, provided it is proper- 
ly grounded and traps are used on all 
leads going through the shield. 

The a.c. filters for TV sets are 
standard items and are quite effective 
if located close to the TV chassis. Fil- 
ters for the antenna terminals come 
in a great variety of types and their 
specifications depend on the type of 
interference. Most widely used are 
high -pass filters which cut out all sig- 
nals below 54 mc. Special FM inter- 
ference filters and other narrow -band 

(Continued on page 88) 

Fig. L Design data for constructing a high - 
pass 300 -ohm filter and a 300 -ohm tuned 
stub as used in a narrow -band wave trap. 
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125 -WATT 

UDIO SYSTEM 

WITH CLIPPING 

The r.f. section of the author's 250.watt 
transmitter was described in RADIO & 

TELEVISION NEWS for lune, 1952. The 
modulator occupies the center section of 
the rack. The speech amplifier is below. 

ASHORT paragraph at the end of 
the article entitled "A 250 -Watt 
TVI -Proof Transmitter" which ap- 

peared in the June, 1952, issue of 
RADIO & TELEVISION NEWS, made men- 
tion of the speech amplifier and modu- 
lator which are being used with the 
rig. Since that time a number of 
readers have sought additional in- 
formation on the audio system; there- 
fore it was decided to publish a com- 
plete description. 

The feature which seemed to com- 
mand the greatest interest was the 
speech amplifier, incorporating a low - 
level clipper -filter system. In view of 
this fact, it would not be amiss to 
give brief consideration to the theory 
and reasons for the use of a clipper. 

For years amateurs have tried vari- 
ous methods to increase the effective- 
ness of their phone transmitters. They 
have experimented with many sys- 
tems, such as supermodulation, vol- 
ume compression, extended positive 
peak modulation, clipping, and others. 
Basically the aim of each system is to 
get as much audio power as possible 
into the carrier and yet remain with- 
in the limits of 100 per -cent modula- 
tion. 

Probably one of the simplest and 
most economical methods of increas- 
ing average audio power is low -level 
clipping. The very nature of the com- 
plicated speech waveform makes the 
use of clipping practical. Unlike a 
sine wave, which is of uniform am- 
plitude, the speech wave consists of 
perhaps 75 per -cent low- amplitude 
energy with occasional peaks to sev- 
eral times the average value. Obser- 
vation of speech on an oscilloscope 

July. 1953 

By ROBERT F. LEWIS, W8MQU 

More effective use of the phone transmitter, with higher 

average modulation percentage is had in this cudio unit 

for the author's 250 -watt transmitter, described earlier. 

Multi- impedance output permits use with any transmitter. 

will quickly bear out this fact. It is 
unlawful to exceed 100 per -cent ampli- 
tude modulation of a transmitter car- 
rier; therefore it is obvious that if 
all peaks are kept within those limits 
the average audio level will be low. 

The main objection to overmodula- 
tion, especially in the negative direc- 
tion, is that audio harmonic generation 
becomes excessive, resulting in adja- 
cent- channel interference, commonly 
known as "splatter." Clipping is actu- 
ally taking place when overmodula- 
tion occurs, but it is impossible to re- 
move the high harmonic content at this 
stage of the game. However, if clip- 
ping is moved back into the audio sys- 
tem, then it becomes a simple matter 
to filter out the objectionable audio 
harmonics. This is done by passing 
the clipped signal through a low -pass 
filter having a cut -off frequency of 
around 3500 cycles. 

Clipping and filtering can be accom- 
plished in the output of the modula- 
tor itself. However, large amounts 
of reserve power are required to do 
the job at this point. It is much more 
economical to insert clipping in the 
speech amplifier, where only addi- 
tional voltage amplification is re- 
quired. As much as 20 db of clipping 
can be used, but the character of one's 
voice is lost at such drastic levels. A 
figure of 10 db or less, however, does 
not noticeably impair the quality, but 
it does give added punch to the signal. 

There are several considerations to 
be observed in the design of a clipper 
amplifier. Inasmuch as the clipper - 
filter system tends to make the signal 
"bassy," it is necessary to compensate 
for this by reducing the low- frequency 

response in that portion of the ampli- 
fier preceding the clipper. In order to 
keep the phase distortion from nulli- 
fying the gain obtained by clipping, 
all stages following the clipper -filter 
should have very good bass response. 
Additional amplification is also re- 
quired to compensate for the loss in 
signal level which results from clip- 
ping. It then follows that the plate 
supply should be well filtered to pre- 
vent hum due to the high gain of 
the amplifier. 

Going from the theoretical to the 
practical design of a transmitter audio 
system, we first inspect the circuit of 
the speech amplifier to be described 
( see Fig. 1) . The tube line -up consists of 
6SJ7 and 6J5 voltage amplifiers, 6SN7 
clipper stage, half of a 6SN7 function- 
ing as a voltage amplifier, and a pair 
of 6L6's as power amplifiers. In the 
original design, both sections of the 
6SN7 voltage amplifier were utilized. 
This system provided too much gain, 
however, and one section of the tube 
was eliminated from the circuit. A 
single 6J5 in this position would serve 
equally well. 

The input to the clipper is con- 
trolled by a potentiometer, Rs, while 
the output level may be fixed by R,,. 
By adjusting R,, the degree of clip- 
ping may be set. Transmitter modu- 
lation percentage is determined by the 
setting of R,,. If the operator desires 
to eliminate the clipper from the cir- 
cuit he can do so by throwing S: so 
as to bypass the 6SN7 clipper and its 
associated filter system, the latter 
consisting of CH,, C,,, and C in a 
low -pass circuit having a cut -off fre- 
quency of about 3500 cycles. 
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R, -2.2 megohm, 1/2 w. res. 
R -860 ohm, 1/2 w. res. 
R;,- -1 megohm, V2 W. res. s 

r R,-220,000 ohm. 1/2 w. res. 
R. -,. R,;,- 500,000 ohm pot 
R,, R,,, R,,- 47,000 ohm. 1/2 w. res. 
R -3900 ohm, 1/2 w. res. 
R R,:,- 100,000 ohm, 1,2 W. res. 
R,, BIT, Rug,- 470,000 ohm, 1/2 w. res. 
R,,, -1800 ohm, I w. res. 
R,,, R,- 56,000 ohm, 1/2 w. res. 

r, 
SI 

T3 

R,,-1200 ohm, 1 w. res. 
aVS 

R,n- 10,000 ohm, 1 w. res. 
R_, -250 ohm, 10 w. wirewound res. 
R.. -4000 ohm, 10 w. wirewound res. 

t C,g s 
Rxr- 25,000 ohm, 10 w. wirewound res. 
C,C,, -C; C,C,- Cc- l0 /10 /10 pfd., 450 v, 

elec. cond (Type FP) 
C Cu, C,:,, C, -.05 pfd.. 600 r. cond. 
C,, C0- -01 pfd. ceramic disc cond. 
C -470 ppfd. ceramic cond. 
C c -.002 pfd- ceramic cond. 
C,,, C,250 ppfd. ceramic cond. 
C,,,-100 pfd., 50 v. elec. cond. 
C,.,, C ,-Dual .005 pfd. ceramic cond. 
C_,,, C_ C_-.-4 pfd., 600 v. oil-filled cond. 
T,- Intcrstage trans. (Thordarson T20425 or 

equiv.) 
T,-Driver trans.. 6L6 class AB, plates to class 

B mod. grids (UTC S9 or equir.) 

RLI 

CH2 CH3 

C26 r 

R22 

ENIMZIMMDZIF 
) 7 

Ts -Power Iran,. 360 s. d.c. rating (choke in- 
put) @ 200 ma.; 5 r. @ 3 amps.: 6.3 v. @ 
4 amps. 

CH, -25 hy. filter choke (no d., in winding) 
(Merit C -2985 or equir.-part of lowpass 
filter) 

CH,, CH,,-10 hy. @ 200 ma. filter choke 
RL,- S.p.s.t., 117 r. a.c. coil relay 
PL -6.3 r. pilot light 
F, -3 amp. fuse (AGC3) 

V6 

R 

T t ) 

toggle switch 
5 -D.pd.t, rotary switch (Mallory No. 32227 

-clipper "on- off ") 
J, -Mike jack 
V, -6517 tube 
V -615 tube 
V, -6SN7 tube 

6SN7 tube 
Vn -6L6 tube 

V -5Z3 tube 

Fig. 1. Schematic of the speech clipper -amplifier which drives the 811 modulator section (Fig. 21. Switch S: disconnects the 
clipper -filter section for "straight" operation. A 615 may be used for V,. Terminal numbers refer to barrier strip screws. 

It will be noted that inverse feed- 
back is utilized in the 6L6 stage. This 
is a "must when using the 6L6, or 
any other tube having high plate re- 
sistance, as a driver for class B modu- 
lators. By using inverse feedback, 
the performance of the 6L6 can equal 
that of a triode, such as the 2A3. 

As was mentioned earlier, the low - 
frequency response of stages preceding 
the clipper should be poor, to com- 
pensate for loss of highs in the clip- 
per -filter system. This is accomplished 
by the use of a small coupling con- 
denser, 470 µpfd., at Cr. Following the 
clipper, however, the bass response is 
aided by the use of a large coupling 
condenser, .05 pfd., at Cu. and a large 
6L6 cathode bypass condenser, plus in- 
verse feedback. 

For circuit details of the modulator 
which is used with the 250 -watt trans- 
mitter, refer to Fig. 2. A pair of 811's 
is used as a class B amplifier, operat- 
ing at a plate voltage of about 900 
and with zero bias voltage on the 
grids. The 900 -volt plate supply is an 
integral part of the modulator system 
and supplies only the 811's. Rectifying 
is done by a pair of Taylor 866 Jr's, 
while the filter consists of a single 
choke and two 2 -pfd. oil -filled con- 
densers. This seemingly small amount 
of filtering is adequate for a push - 
pull class B modulator stage, as the 
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static current drawn by the 811's is 
low, and any small amount of ripple 
in the plate current is phased out in 
the modulation transformer primary 
winding. 

Audio power from the speech ampli- 
fier output transformer is applied to 
terminals 7 and 9 of the modulator, 
while terminal No. 8 serves as a grid 
return and is connected to the tap 
of the driver transformer secondary. 
Terminals 3 and 4 supply the modu- 
lator power supply with 117 v., 60- 
cycle current. Operation of S, ap- 
plies voltage to the 811 and rectifier 
filaments. Plate voltage is not avail- 
able until S, and RI, are both closed, 
RL, being actuated by a remotely 
operated send -receive switch. 

A special feature of the modulator 
stage is the use of a relay, RL,, to 
short out the modulation transformer 
secondary when keying the r.f. section 
of the transmitter. If this precaution 
were not taken, it is conceivable that 
surges of final amplifier plate current 
could develop voltages in the modula- 
tion transformer which could break 
down its insulation. The relay used 
for this purpose is a Guardian Model 
R- 100 -B, having normally -closed con- 
tacts, a 117 -volt a.c. coil, and high - 
voltage insulation. The coil is con- 
nected across the primary winding of 
the high -voltage transformer, T. 

When the modulator is in operation, 
RL, is actuated, opening the contacts 
and placing the secondary of the mo- 
dulation transformer in the circuit. If 
the operator desires to go to c.w, it is 
only necessary to throw S, to the 
"off" position, simultaneously remov- 
ing modulator plate voltage and 
shorting the modulation transformer 
secondary. All filaments are thus left 
on for instant return to phone opera- 
tion. 

The modulation transformer in this 
case is capable of handling 125 watts 
of audio power and will match any 
r.f. load to any class B modulator 
plates. Terminations are made in the 
writer's rig to match a load of 5000 
ohms (813 final) to an 811 plate -to- 
plate load of 6000 ohms. The r.f. load 
is calculated by dividing the final 
plate voltage (1250) by the total 813 
plate and screen current (about 250 
ma.). 

For mechanical details of the audio 
system refer to the top view of the 
speech amplifier. The tube line -up, 
starting at the top center of the 
photograph, is as follows: 6SJ7. 6J5 
voltage amplifiers, 6SN7 clipper, 6SN7 
voltage amplifier (in back of clipper 
tube), and 6L6 driver tubes. Directly 
behind the 6SJ7 stage is a type FP can 
containing C., C,, and C,, while the 
can behind the 6J5 stage houses C., C., 
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and C,,. Between the 6SN7 and 6L6 
tubes is the interstage transformer, 
T,. The driver transformer is shown 
next to the 6L6 stage. 

Power supply components are lined 
up across the rear of the chassis, with 
the power transformer at the lower 
center of the photograph, followed by 
the 5Z3 rectifier and two filter chokes. 
Directly in front of the filter chokes 
are the three filter condensers, C_.,, 

C.,, and Cr, which are all 4 pfd., 600 
v., oil -filled units. Located on the 
rear of the chassis are terminals for 
audio output and supply voltage, plus 
a fuse holder. Audio output is taken 
from terminals 1, 2, and 3. while a.c. 
primary connections are made to 
terminals 4 and 5. In the writer's 
model, a remote -control relay is used, 
and 117 volts a.c. is supplied to the 
relay coil through terminals Nos. 
6 and 7. Terminal 8 provides a source 
of approximately 360 volts which is 
used to power a 6L6 amplifier in the 
radio- frequency section of the rig. 

The under -chassis view shows the 
location of small components and the 
routing of the wiring harness. The 
audio choke, CH, (Fig. 2). which 
forms a part of the low -pass filter, can 
be seen near the center of the chassis. 

Before inspecting the front panel 
view, let us observe the location of 
parts on the modulator chassis. 
Located at the approximate center are 
the 811 modulator tubes, while direct- 
ly to the left of the tubes is the modu- 
lation transformer. At the rear of 
the chassis, from the right hand side 
of the photograph, are the high -volt- 
age transformer, T,, rectifier tubes, 
filter choke, CH,, and the two filter 
condenser, C, and 

At the rear of the modulator chassis 
are terminals for output power and 
supply voltages. High -voltage feed - 
through insulators are used for the 

R,- 50,000 ohm, 50 u. o,d res. 
pfd.. 1000 r. oil -filled cond. 

T, -Mod. trans. (Any class B plates to any 
class C r.f. load. 125 -watt audio rating umt 
may be used) 

T.. Mod. fl. trans.. 6.3 r. @ 8 amps. 
T.,-Rect. fil. trans.. 2.5 r. @ 5 amps., 5000 r. 

insulation 
CH, -12 h,. 250 ma. filter choke 

i 

0 : 

RL2 

F, -3 amp. fuse AGC -3) 
S,, S.- S.p.s.t. heavy -duty toggle sw. 

remote control relay, 117 r. a.c. 
coil 

relay, 117 r. a.c. coil (see text) 
PL, -Fil. pilot light 
P1,--Plate pilot light 
Meter -0 -300 ma. meter (Mod. plate current) 
V,, V1-811 tube 
V V. -866 Jr. tube (Taylor) 

Fig. 2. Schematic of the modulator used in the author's 250 -watt transmitter. Any 
modulator with similar drive requirements could be used instead. This one has some 
added operating conveniences and safety provisions, as discussed in the text. As it 

has a multi -impedance output transformer it may be used with other transmitters. 

audio output terminals. No's. 1 and 2. ditional terminations. Primary supply 
A Jones harrier strip provides all ad- (Continued on page 128) 

A top -rear view of the modulator. Filament transformers are 
under the chassis as are the relays and R,. The 811 sockets 
are mounted below chassis on spacers to allow top clearance. 
Ceramic feedthroughs at left are for audio output (see text). 

Top view of the speech amplifier -clipper. Placement of parts 
is straightforward. the layout almost following the circuit 
diagram. The clipper- circuit tube is small glass tube near the 
front panel. in center. The chassis is heavy aluminum. 
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FERRILOOPSTICK r 
CRYSTAL RECEIVER 
By JOSEPH D. AMOROSE 

Details on a selective, high -sensitivity 

crystal receiver employing the recently 

developed f erro- magnetic coil units. 

if ELIEVE it or not -over two mil - g lion crystal radios are still in 
use," runs a recently published 

report of a radio owners' survey. 
Revealed, too, were numerous good 

reasons for owning such a receiver. 
Many kept one as an "emergency" re- 
ceiver to maintain constant contact 
with the radio station's vital source 
of information during power failures, 
storms, disasters, etc. Others had them 
for the children to listen to- "it keeps 
them quiet after they go to bed." Still 
others like crystal radios because they 
could listen without disturbing others 
in the room. A considerable number 
revealed they made a hobby of radio; 
they enjoyed trying out new arrange- 
ments and hookups. That there are 
many good reasons for owning such a 
receiver should be established beyond 
question. 

Interest in crystal radio rose sharp- 
ly when the war -developed germanium 
1N34 diode became available to the 
public. This fixed -type crystal proved 
a real boon to the weary members of 
the "whisker- wiggling" fraternity. No 
longer was it necessary to search for 
"loud" spots -the 1N34 stayed "hot." 
It was stable, needed no re- adjusting, 
and it lasted for long periods. Best of 
all, it was relatively inexpensive. This 
put it within reach of many. 

Yet, crystal receivers always had 
one serious drawback: selectivity was 
poor. Unless complicated circuits were 
used, tuning was "broad as a barn." 
When good selectivity was achieved, 
it invariably came at the expense of 
volume. This reduced much of the 
pleasure of listening. 

Now, happily, a recent radio ad- 
vance has come to the aid of the seri- 
ous crystal set enthusiast, who all 
these years has been looking for real 
improvement. Referred to is the new 
Hi -"Q ", Ferri -Loopstick coil. Although 
intended primarily as an efficient re- 
placement for the old form of loop 
antenna, these inductances are a "nat- 
ural" for use in crystal receivers. 
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Over -all view of receiver. The unit 
is built on 4, 2)(4,2 inch plywood. 

They can be used in any part of a 
crystal circuit where the conventional 
type coils were formerly employed. 
Their high "Q" feature permits a de- 
gree of selectivity that was hitherto 
undreamed of. Tuning is sharper, sensi- 
tivity is higher. Employed in a stand- 
ard crystal circuit, these coils, plus 
a few inexpensive components, can 
produce a degree of volume and sharp- 
ness of tuning that is beautiful to 
behold. Stations tune in with a sweet, 
selective "swish." No hash, no jumble 
of sounds, no annoying crosstalk is 
experienced. The tone is crisp, sharp, 
and clear. It leaves nothing to be de- 
sired. 

For the hobbyist and constructor 
interested in trying out this new de- 
velopment, he will find the receiver 
described well worth his time. Parts 
required are few and inexpensive. A 
boy can put them together in 40 min- 
utes. Essential components consist of 
three trimmers, two Ferri- Loopsticks, 
1N34 diode, and four Fahnestock clips, 
all to be mounted on a 4'/2 inch square 
piece of % inch thick plywood. 

A glance at the circuit will show it 
is a straightforward, two circuit hook- 
up, familiar to most old- timers. The 
coils should be mounted first. Best 
coupling is secured by spacing the coil 
brackets exactly 1/2 inch apart. (Closer 
coupling will give higher volume at 
the expense of selectivity, however). 
The enameled wire that comes at- 
tached to the coil can be used as one 
lead; another lead is soldered to the 

Circuit diagram of crystal receiver. Only 
six components are required in construction. 

v 

c Er. 
C,, C_, Ce -50 -500 pptd. trimmer gond. L- "Ferri- Loop,tick" (Greyburne) 
CR, -1N39 germanium diode 

other side of the coil. A match stem 
should be cemented to each coil's core 
to facilitate sliding of the core. Two 
toothpaste tube caps can be attached 
to the match stems to permit easier 
tuning. These two cores do all of the 
tuning. Leads should be kept as short 
as possible. Solder all connections 
carefully. A 100 ft. antenna, erected 
as high as possible, should be hooked 
to "antenna," and a short ground to 
the nearest cold -water pipe should be 
attached to "ground." 

After the set is completed, pull out 
both coil cores so that they are nearly 
all the way out -this position corre- 
sponds to the high- frequency end of 
the radio dial. Select a station trans- 
mitting on about 1500 kc. and adjust 
all three trimmers for maximum vol- 
ume, moving the cores in and out 
slightly, until an optimum setting is 
achieved. This is the only adjustment 
required. Thereafter, all remaining 
stations up to 550 kc. are tuned in by 
sliding both cores inward, at the same 
time. If the trimmer adjustments 
have been correctly made, both cir- 
cuits will track properly, and the cores 
will be equidistant in the coils on each 
station's setting. 

A chart should be placed under the 
match stems for easy logging. For a 
pointer, wind a piece of black enam- 
eled wire around a matchstick, for 
example. With a log, stations can be 
tuned in very quickly; settings won't 
vary. 

NOTE: Tuning of the cores is very 
sharp and must be done very slowly, 
otherwise the station will be passed 
by unheard. Most of the stations in 
the BC band can be tuned in with 
the cores traveling less than one inch. 
From this, the very high degree of 
selectivity becomes evident. Mounting 
the set on a 5 -inch square wooden 
block will add weight to the set and 
permit much easier and more accurate 
tuning. 

In Richmond, Va., this set receives 
(Continued on page 88) 
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Overall view of the EW speaker cabinet. 

By 

JAC HOLZMAN 
G & H Wood Products Co. (Cabinart) 

THE author's need for a "portable" speaker enclo- 
ure for "on location" recording work dictated 

the design of this EW speaker enclosure to be 
described herein. It is now being manufactured com- 
mercially by G cé H Wood Products Co. (Cabinart), 
of 75 N. 11th St., Brooklyn 11, N. Y. 

Three criteria were set up covering the design of 
this enclosure: 1. small size, 2. smooth response, äná 
3. high efficiency. In order to increase the length of 
the air column in a bass -reflex type cabinet, it *as 
decided to insert a length of board (A) at an angle 
of 20 degrees to normal. This increased the air col- 
umn by a half without increasing the over -all dimen- 
sions of the enclosure. 

This idea is not new but the length of A) creates 
two matched chambers within the enclosure and aids 
in boosting the low -end response of bass -shy 8 -inch 
speakers. 

Sound reflects from hard surfaces at an angle of 
90 degrees. Most standard reflex enclosures are 
lined with cotton or Celotex to absorb high -frequency 
radiation that ordinarily reflects uncontrolled .inside 
the speaker cabinet. Fins (B) and (C) block the 
right angles at the corners, thereby eliminating the 
need for sound damping substances. In this way the 
sound efficiency is increased as the entire back wave 
can be used. 

Tuning the port was the next consideration, The 
standard formula for determining port size proved 
useless since lengthening the air column had, in 
effect, created a "volume" that could not be conven- 
iently measured with a ruler once this baffle had 
been constructed. An evening spent with an a.f. 
generator and the v.t.v.m. solved this problem. 

(Continued on page 86) 
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TRANSISTOR 

PHYSICS 

By 

S. P. GENTILE & P. J. BAROTTA 
Sig. Corps Pub. Agency Dir., Hudson Tech. Inst. 

Fort Monmouth, N. J. Union City, N. J. 

THE transistor is at present emerg- 
ing from the laboratory and being 
applied as a practical engineering 

device for amplification and genera- 
tion of electric signals, and for a mul- 
titude of other applications in which 
the vacuum tube normally was used. 
It is to be expected at this stage 
of development of the transistor, that 
very little material which is understood 
easily by the average engineer and 
technician is available on its theory 
of operation. A great deal of material 
is available to the physicist and the 
advanced engineer (see bibliography), 
which does not serve the need of the 
average technician and engineer. The 
writers have sensed this need, and 
have prepared these articles specifi- 
cally for those who wish a non- mathe- 
matical presentation of the transistor. 

The following paragraphs discuss 
first the theory of operation of the 
junction transistors and then the 
theory of operation of point- contact 
transistors. This is done deliberately, 
because the theory of the junction 
transistor is more easily understood. 
and an understanding of its operation 
facilitates the presentation by the 
writers, and comprehension by the 
reader, of the theory of the point -con- 
tact transistor. 

Atomic Structures 
The basic building blocks of matter 

are electrons, protons. and neutrons. 
Electrons possess a negative charge. 
Protons possess an equivalent positive 
charge and are 1835 times heavier 
than the electron. The neutron pos- 
sesses no charge and has the same 
mass as the proton. A specific con- 
figuration of electrons, protons, and 
neutrons produce the next largest 
building block which is the atom. The 
atom consists of a nucleus of protons 
and neutrons around which the lighter 
electrons rotate. Since there are as 
many electrons (negative charge) out- 
side the nucleus as there are protons 
(positive charge) inside the nucleus, 
the atom is electrically neutral. The 
atom of one chemical element differs 
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Three typical junction transis- 
tors. (Left) RCA's development- 
al unit before and after embed- 
ment in plastic. (Center) Raythe- 
on s CK722. (Right) Raytheon's 
CK716 point-contact transistor. 

Part 1. An easy -to- understand explanation of how and why 

transistors operate, their characteristics, and limitations. 

from the atom of another chemical 
element only in the number of elec- 
trons, neutrons, and protons that they 
possess. For transistor physics the 
atoms of only a few elements of the 
more than ninety known elements are 
of interest. These are germanium. 
silicon, antimony, arsenic, aluminum, 
and gallium. A more detailed study 
of atoms than that presented in the 
previous paragraphs, indicates that 
a large portion of the electrons around 
the nucleus are tightly bound to the 
nucleus and do not enter into chemi- 
cal reactions or transistor physics. 
The tightly bound electrons and the 
nucleus form an inert core possessing 
a net positive charge around which 
the remainder of the electrons rotate. 
Transistor physics is concerned with 
the net charge on the core and the 
electrons surrounding the nucleus. For 
that reason the germanium atom, 
which has 32 protons in its nucleus and 
28 tightly bound electrons around it, 
is represented by a circle contain- 
ing a net charge of +4 (the core) and 
four electrons (the dashes) as indi- 
cated in Fig. 1A. The net charge on 
the core of the silicon atom is also 
four, and is therefore represented in 
the same manner as germanium. Sili- 

Fig. 1. Atomic structures. (A) germanium 
or silicon, (B) antimony or arsenic (donors). 
and (C) aluminum or gallium (acceptors). 

con is mentioned here only to indicate 
that transistors can be made of sili- 
con as well as germanium. However, 
the great bulk of experimental in- 
vestigation has centered on the latter, 
and this discussion is concerned chiefly 
with germanium crystals. Pure ger- 
manium is of no use for producing 
transistors. The phenomena of recti- 
fication and amplification of current 
by germanium is made possible be- 
cause of the presence of impurities in 
the crystals. 

One type of impurity of importance 
in the germanium crystals is known as 
a donor. The reason for the choice 
of this name will become apparent. 
Antimony or arsenic becomes a donor 
when it joins the crystal structure of 
germanium. The net charge on the 
core of the antimony or arsenic atom 
is +5 and five electrons surround the 
core. This is shown in Fig. 1B. 

Another type of impurity of im- 
portance in the germanium atom is 
known as an acceptor. The reason for 
the choice of this name also will be- 
come apparent as we progress through 
this article. Aluminum or gallium be- 
comes an acceptor when it joins the 
crystal structure of germanium. The 
net charge on the core of aluminum 
or gallium is +3 and three electrons 
surround the core. This is shown in 
Fig. 1C. 

Crystal Structures 

A schematic representation of a pure 
germanium crystal is shown in Fig. 
2A. Note that each atom has four 
neighbors which are equidistant from 
each other. Between the cores of the 
atoms and each of their neighbors are 
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two electrons (shaded area). These 
form electron -pair bonds which come 
into existence when two or more 
atoms approach each other. Electrons 
are in constant motion around the 
core, and electron -pair bonds are 
formed when the movements of two 
electrons, one from each atom, are 
co- ordinated. This co- ordination at- 
tracts the cores towards each other. 
However, the positive charges on the 
cores cause them to repel each other 
until a perfect balance of attraction 
and repulsion is obtained. The latter 
condition is known as the condition 
of equilibrium. 

Pure germanium crystals, as de- 
scribed, have no application in the 
field of transistors. In this form they 
are good insulators, having a high 
dielectric constant of 16. The pres- 
ence of a donor in a germanium crys- 
tal is of great importance in transistor 
physics. When a donor atom (anti- 
mony or arsenic) joins the crystal 
structure of germanium, it must lose 
one of its electrons which surround 
the core due to the fact that only four 
electrons can form electron -pair bonds 
with the electrons of adjacent ger- 
manium atoms. The one electron which 
cannot form an electron -pair bond be- 
comes an excess electron which is free 
to move through the wide spaces be- 
tween the cores, as shown in Fig. 2B. 
As a matter of fact, the excess elec- 
tron can move through the crystal as 
though it were in a vacuum. 

If a battery were placed across the 
crystal, the electron would accelerate 
towards the positive terminal of the 
battery and enter the positive ter- 
minal. 

Simultaneously an electron would 
emerge from the negative terminal to 
enter the crystal. Thus a continuous 
conduction of electrons would be main- 
tained through the crystal. The cores 
of the donor and the germanium re- 
main stationary at all times. 

Germanium crystals which contain 
donor impurities are known as n -type 
germanium. It is obvious that the n 
stems from the fact that conduction 
through the crystal is mainly a con- 
duction of negative charges, namely 
excess electrons from the donor atoms. 
At this point in the discussion, it is 

felt that a definition of the term donor 
can be fully appreciated: a donor is 
an element, which, when it joins the 
crystal structure of germanium, gives 
off an excess electron. 

The presence of an acceptor in ger- 
manium crystals is also of great im- 
portance in transistor physics. When 
an acceptor atom (aluminum or gal- 
lium) joins the crystal structure of 
germanium, it must do so by accepting 
an electron from one of its neighbors 
in order to complete four electron -pair 
bonds with its neighbors. In accepting 
an electron from one of its neighbors, 
it leaves a hole in another electron - 
pair bond, as shown in Fig. 2C. Ob- 
viously the hole will have the equiva- 
lent charge of an electron, but it will 
be positive. 

Experiment has shown that the hole 
is free to move throughout the struc- 
ture. Conduction of current can take 
place through a germanium crystal 
containing an acceptor just as readily 
as it can through a germanium crystal 
containing a donor. However, the con- 
duction mechanism is different. If a 
battery were placed across the crystal, 
a hole, as shown in Fig. 2C, would 
accelerate toward the negative termi- 
nal. An electron from this terminal 
would enter the crystal and fill the 
hole. Simultaneously, an electron from 
an electron -pair bond in the crystal 
and near the positive terminal of the 
battery would leave the crystal and 
enter the battery. In so doing, a hole 
is created in the crystal, and the ac- 
tion is repeated. Continuous current 
flow through the crystal thus can be 
maintained. 

Germanium crystals which contain 
acceptor impurities are known as p- 
type germanium. It is obvious that 
the p stems from the fact that con- 
duction through the crystal is mainly 
a conduction of positive charges 
(holes). At this point, then, a defini- 
tion of holes and acceptors is apropos. 
A hole is an incomplete group of elec- 
trons whose general properties ap- 
proximate those of an electron, but 
differs from an electron in that it 
bears a positive charge. An acceptor 
is an element which, when it joins the 
crystal structure of germanium, pro- 
duces a hole. 

P JUNCTION N 

O, O, U+ 

O. 0+ 0+ 
(A) ()ACCEPTORS 

+MOLES 

O_ O_ O_ 

O_ O_ O_ 
Q DONORS 
- ELECTRONS(EXCESS) 

z 
(B) ELECTROSTATIC POTENTIAL 

(C) POTENTIAL ENERGY OF ELECTRONS 

(D) POTENTIAL ENERGY OF HOLES 

Fig. 3. The "p -n' ¡unction under equi- 
librium conditions. See text for details. 

P -N Junctions 

The radio -television technician and 
engineer have been aware of the fact 
that germanium diodes have been 
used for rectification for a very long 
time. No doubt, they have serviced 
or designed equipment using these 
diodes as second detectors and a.v.c. 
(automatic volume control) circuits; 
but they probably never knew exactly 
what conduction mechanism was in- 
volved to cause the rectification. In 
this section, the writers will attempt 
to explain how rectification takes place 
in a germanium diode, not because 
this article is interested in germanium 
diodes as such, but because the theory 
involved is essential to an understand- 
ing of current multiplication in tran- 
sistors. 

It has been pointed out that pure 
germanium crystals are good insula- 
tors. It has also been mentioned that 
p -type germanium or n -type germa- 
nium are relatively good conductors, 
and can conduct current equally well 
in either direction. Rectification with 
a germanium crystal (that is, high 
conductivity in one direction and high 
resistance in the other direction) oc- 

Fig. 2. (A) Representation of electron -paired bonds in germanium. (B) Presence of a donor in a germanium crys 
tal. (C) Presence of an acceptor in a germanium crystal. Refer to text for an explanation of these phenomena. 

(A) (B) 
*VI 

(C) 
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ATTRACTION OF HOLES ATTRACTION OF ELECTRONS 
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++0 e 
+ 

+O+O e 

N 

e lJ t e_ _ 

O O O_- 

(A) 
I1 III+ 
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BEEN INCREASED DUE TO REVERSE BIAS. 

(D) POTENTIAL ENERGY 0 ELECTRONS. THE HILL 
HAS BEEN INCREASED DUE TO REVERSE BIAS. 

Fig. 4. The "p -n" junction with reverse 
bias applied under various conditions. 

curs when the p -type germanium and 
the n -type germanium are placed side 
by side. The plane at which the two 
types of germanium meet is called a 
p -n junction. The phenomenon which 
occurs at the junctions is of major 
importance. Fig. 3A illustrates a p -n 
type junction in a state of equilibrium. 
The holes concentrate to the left of 
the p -type germanium and the (ex- 
cess) electrons concentrate to the 
right of the n -type germanium. This 
is caused by the electrostatic poten- 
tial distribution produced by the ac- 
ceptor and donor atoms as indicated 
in Fig. 3B. The electrons remain in 
the region of highest electrostatic 

Fig. 5. The "p -n" junction with forward 
bias applied. See Fig. 4. shown above. 
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potential, and the holes remain in the 
region of lowest electrostatic potential. 
When the electron is in the region of 
highest electrostatic potential, its po- 
tential energy is at a minimum, as 
shown in Fig. 3C. Since potential en- 
ergy means the ability to do work, 
and since the electron cannot move to 
do work after it reaches the point of 
highest electrostatic potential, it is 
obvious that it is in a region of low 
potential energy. It is important to 
comprehend this statement because 
transistor physics is explained most 
readily in conjunction with potential 
energy diagrams. What has been said 
of the electron is also true of the 
hole. When the hole is in a region of 
lowest electrostatic potential (that is, 
when the hole is in a region of low 
negative potential), its potential en- 
ergy is at a minimum (see Fig. 3D). 
Holes and electrons will flow into 
regions of low potential energy only. 
A low potential energy region for elec- 
trons is a high potential energy region 
for holes, and vice versa. 

If a battery were connected across 
a p -n germanium crystal with the 
polarity indicated as in Fig. 4A, there 
would be no conduction of current 
through the crystal. This method of 
connection, with the positive terminal 
of the battery to the n -type germa- 
nium, and the negative terminal of 
the battery to the p -type germanium, 
is known as the reverse bias connec- 
tion. It is obvious that the positive 
terminal of the battery will attract 
the electrons and cause them to con- 
centrate still further to the right than 
under equilibrium conditions. The neg- 
ative terminal of the battery will at- 
tract the holes and cause them to 
concentrate still further to the left 
than under equilibrium conditions. As 
a result, there will be no flow of elec- 
trons to the left and no flow of holes 
to the right. The difference in electro- 
static potential between the two types 
of germanium has been increased as 
indicated in Fig. 4B. The potential 

Fig. 6. An "n -p -n" type junction tran- 
sistor under conditions of equilibrium. 
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energy hill for the holes has been in- 
creased; they will not flow up the 
steep hill, as shown in Fig. 4C. The 
same can be said for the potential 
energy hill of electrons (see Fig. 4D). 

If a battery were connected across 
a p -n germanium crystal with the 
polarity indicated in Fig. 5A, a cur- 
rent would flow, the magnitude of 
which depends on the strength of the 
applied voltage. This method of con- 
nection, with the positive terminal of 
the battery connected to the p -type 
germanium, and the negative terminal 
of the battery connected to the n -type 
germanium, is known as the forward 
bias connection. The positive terminal 
of the battery repels the holes and 
causes them to flow towards the n- 
type germanium. The negative ter- 
minal of the battery repels the elec- 
trons and causes them to flow towards 
the p -type germanium. In a small 
region on either side of the p -n junc- 
tion, electrons and holes combine. For 
each hole that combines with an elec- 
tron from the n -type germanium, an 
electron from an electron -pair bond 
in the crystal and near the positive 
terminal of the battery, leaves the 
crystal and enters the positive ter- 
minal of the battery. Thus, a new 
hole is created which flows towards 
the n -type germanium. For each elec- 
tron that combines with a hole, an 
electron enters the crystal from the 
negative terminal of the battery. The 
current flow in the p- region is sub- 
stantially a flow of holes, and the 
current flow in the n- region is sub- 
stantially a flow of electrons. Fig. 
5E shows graphically the currents 
that flow throughout the crystal. The 
total current I, is constant, I, (current 
by holes) is a solid line, and I,, (cur- 
rent by electrons) is a dashed line. 

Fig. 5B shows that the electrostatic 
potential between the p -type germa- 
nium and the n -type germanium is 
reduced greatly by the application of 
a forward bias. Figs. 5C and 5D show 
that the potential energy hills for 
holes and electrons are reduced sub- 
stantially. so that holes can climb the 
small hill to move into the n -type ger- 
manium and electrons can move into 
the p -type germanium. 

By applying the theory just pre- 
sented, one can understand the phe- 
nomenon of rectification in germanium 
crystals. When the applied voltage 
produces a forward bias, the crystal 
acts as a low resistance. When the 
applied voltage produces a reverse 
bias, the crystal acts as a very high 
resistance. 

Junction Transistors 

An n -p -n junction transistor is 
formed by placing a narrow strip of 
p -type germanium between two rela- 
tively long strips of n -type germa- 
nium, as shown in Fig. 6A, which is 
not drawn to scale, to simplify repre- 
sentation. Separate low- resistance 
contacts are made to each strip. The 
n -type germanium on the left is called 

(Continued on page 100) 
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THE MONIMETER 
By 

LLOYD V. BRODERSON 

W6CLV 

WHILE monitors and frequency 
meters are customarily referred 
to as separate instruments, it is 

possible to combine the two without 
sacrificing the merits of either. Here- 
in is described such a unit -the "Mo- 
nimeter." 

Functioning as a heterodyne fre- 
quency meter, it is sufficiently ac- 
curate to insure "in- band" operation. 
Fundamental operation on 3.5 and 7.0 
mc. is obtained with a tapped grid 
coil and a single plate winding. Grid 
inductance is reduced by the simple 
expedient of shorting out turns. Un- 
like harmonic operation, in which the 
signal strength invariably decreases 
as the higher frequencies are ap- 
proached, the "Monimeter's" signal is 
of equal intensity on both channels. 

As a monitor, operating on these 
two popular bands, it will enable the 
transmitting amateur to conform with 
FCC regulations governing type A -1 
transmissions. A veritable "tattle- 
tale," it will quickly show up objec- 
tionable keying characteristics and 
undesirable emissions. 

Lightweight, compact, and relative- 
ly inexpensive, the unit occupies but 
little space. With normal usage its 
self- contained dry batteries will be 
found most economical. 

Circuit 
The circuit of Fig. 2 is standard 

with the exception of the omission of 
the usual grid condenser and resistor. 
These components become unneces- 
sary when working in close proximity 
to a transmitter or receiver and have 
purposely been omitted. 

The extremely low filament and 
plate current rating of the type 1G4GT 
tube strongly recommends its use as 
a regenerative detector. Satisfactory 
operation is obtained with midget -size 
"A" and "B" batteries. 

C, and C3 are bandspread and band- 
set condensers respectively. Manipula- 
tion of these two capacitances allows 
one to "spot" the band at any desired 
dial division. S,, when closed, permits 
fundamental operation on 7.0 mc. 
With S, open the grid circuit is res- 
onant on 3.5 mc. 

Inasmuch as most components are 
at ground potential, wiring is greatly 
simplified and capacity effects mini- 
mized. 

Construction 
A 6" x 6" x 6" steel utility cabinet 

houses the entire unit. These cases 
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Fig. I. The " Monimeter." Left. front -panel 
view. showing bandswitch, phone jack. 
and filament switch across bottom. Right, 
top -of- chassis view. The unit is completely 
self- contained in a 6 "x6 "x6" u-ility box. 

The functions of a frequency meter and monitor can easily 
be combined in one unit. This one is extremely simple and 
yet highly effective. Construction is with simple tools. 

are available in gray or black crackle 
finish, with attached chassis and front 
and rear panels removable. The origi- 
nal self- tapping screws were replaced 
with 8 -32 machine screws to provide 
a more rigid assembly. 

Centered on the front panel is the 
main tuning condenser dial and dial 
indicator. The lower left portion of 
the panel carries the band changè 
switch while the lower right portion 
is occupied by the on -off "A" battery 
toggle switch. Between the two is 
positioned a closed- circuit jack. 

The photographs clearly depict con- 

structional details. Much time and 
patience will be saved by closely fol- 
lowing the circuit of Fig. 2. Inasmuch 
as no less than seven grounded leads 
are terminated at some point on the 
front panel or chassis, it will facilitate 
wiring if these grounded points are 
prepared in advance. 

All wiring is of #18 solid pushback 
excepting those leads to the "A" bat- 
tery plug which are flexible. Lock 
washers are used generously to insure 
mechanical stability. 

The under chassis view shows the 
(Continued on page 115) 

Fig. 2. Circuit diagram, parts list, and coil diagram for the "Monimeter." Only one 
coil form (standard l'. ") is needed for 80 and 40 meters. Note the absence of the 
usual grid condenser and resistor. No antenna is needed for this type of monitor. 
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KNOW YOUR 1953! 

1RCA TV RECEIVER*A 

Fig. 1. The RCA Victor KCS -82 chassis shown with the KRK -11 v.h.f. tuner on 
the right. This chassis, with a KRK -12 tuner, receives both u.h.f. and v.h.f. 

For better, faster servicing; the complete schematic 

diagram, circuit explanation, and RCA alignment data. 

OF THE many design features of 
the new RCA Victor television 
chassis, the most significant are 

the relocation of front -panel controls 
and the addition of a u.h.f.- v.h.f. tuner 
in "U" model receivers. To illustrate 
the new locations of the controls, the 
KCS -82 chassis with a KRK -11 tuner 
is shown in Fig. 1. This chassis, as 
with other current RCA Victor chas- 
sis, will be used with either a v.h.f. 
tuner (KRK -22) or a combination 
u.h.f.- v.h.f. tuner (KRK -12). The re- 
ceiver models which use KRK -12 
have a "U" suffix added to the model 
number. Thus, Model 21T303 is a 21- 
inch receiver which includes the KCS- 
82 chassis with the KRK -22 (v.h.f.) 
tuner. Model 21T303U is a 21 -inch re- 
ceiver which includes the same chas- 
sis but with the KRK -12 (u.h.f.- v.h.f.) 
tuner. In early production models, the 
KRK -11, an r.f. tuner similar to the 
KRK -22, is used with the KCS -82 
chassis. 

The location of controls at the chas- 
sis front places the Fine Tuning and 
Channel Selector at their familiar po- 
sitions on the right -hand side of the 
chassis. The "On- Off "/Volume and 
Brightness controls are relocated at 
the left -hand side. These four con- 
trols are the main tuning controls 
that are visible to the television 
operator. 

Midway between the main controls, 
a group of auxiliary tuning controls 
and service adjustments are mounted 
behind a hinged cover on the receiver 
cabinet. When the cover is flipped 
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downward, the concealed controls be- 
come accessible for adjustment. 

The auxiliary tuning controls con- 
sist of the Picture Control, TV -Tone- 
Phono switch, Horizontal Hold, and 
Vertical Hold. The position of these 
controls is shown in Fig. 4. The first 
Oro are equipped with knobs for ease 
of turning. The two hold controls are 
provided with knurled -end shafts. 

Two service adjustments, Height 
and Vertical Linearity, are also in- 
cluded with the concealed front -panel 
controls to permit the service techni- 
cian to make these adjustments con- 
veniently. To discourage unnecessary 
adjustments, each control has a short 
shaft with a slotted -end. Other serv- 
ice adjustments are located on the 
chassis rear apron (See Fig. 3). These 
include the a.g.c., width, as well as the 
horizontal linearity, drive, locking 
range, and frequency adjustments. 

KRK -l2 U.H.F.-V.H.F. Tuner 

To fulfill its function of sixteen - 
channel u.h.f. and v.h.f. coverage, the 
KRK -12 tuner uses a rotary drum 
into which tuned u.h.f. and v.h.f. in- 
serts are placed. As it leaves the fac- 
tory, the KRK -12 is equipped with 
twelve v.h.f. inserts and four blank 
inserts. The twelve v.h.f. inserts cover 
Channels 2 through 13. The four 
blank inserts can be exchanged (at 
RCA Victor distributors) for four in- 
serts in the u.h.f. band which provide 

'Prepared by the Commercial Service 
Section, RCA Service Company, Inc, 

u.h.f. coverage in a particular area. 
If desired, any combination of sixteen 
u.h.f. and /or v.h.f. inserts may be 
used in the KRK -12. 

On each insert are mounted tuned 
circuits which are connected into the 
r.f., mixer, and oscillator stages of the 
KRK -12 so as to function on a se- 
lected u.h.f. or v.h.f. channel. In the 
r.f. circuit, the antenna coil has a 
300 -ohm input for either u.h.f. or v.h.f. 
operation. An additional 72 -ohm an- 
tenna input is provided for u.h.f. op- 
eration. When the 72 -ohm input is 
used, the 300 -ohm link coupling coil 
(L,o and L,:: in Fig. 6) has to be re- 
moved from the u.h.f. inserts that are 
used. This prevents antenna coupling 
from two sources into the u.h.f. 
circuits. 

Two 43.5 mc. i.f. traps are located 
in the antenna circuit common to both 
u.h.f. and v.h.f. These are identified 
as L, -C, and L, -C, on the KRK -12 
tuner diagram, Fig. 6. A tunable 
FM trap (not shown on the diagram) 
is mounted along the 300 -ohm anten- 
na input lead. The trap consists of a 
4% inch length of 300 -ohm line with 
one end shorted and the other end 
terminated with a 5 -70 Apfd. trimmer 
condenser. 

From the antenna coil the signal is 
coupled, for u.h.f. operation, through 
a triple -tuned circuit (which includes 
the antenna coil) to the mixer stage. 
For v.h.f. operation, the signal is fed 
through the r.f. amplifier stage V, and 
then to the mixer stage. V, uses a 
type 6BQ7A tube connected in a 
driven grounded -grid amplifier cir- 
cuit. An additional 43.5 mc. i.f. trap 
(Lr -C,$) is located in this stage. 

The mixer stage is used alternately 
for u.h.f. or v.h.f. operation. A silicon 
crystal diode performs the mixing ac- 
tion of the r.f. and oscillator signals. 
The mixer tank circuit for u.h.f. oper- 
ation is the output coil and condenser 
of the triple -tuned circuit (LS -C,, for 
example, in Fig. 6); for v.h.f. opera- 
tion it is the secondary coil and con- 
denser of the r.f. amplifier plate 
transformer (L -C,,, for example). 
(Symbol numbers used here are for 
illustration only because of the varia- 
tion of numbers with the different in- 
serts). Oscillator voltage is not in- 
jected directly into the mixer tank 
circuit for u.h.f. operation but is 
coupled into the mixer stage through 
an inductance placed close to the os- 
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dilator tank circuit. The inductance 
is connected between the ground end 
of the mixer tank and the chassis 
ground of the tuner. The amount of 
inductance is made variable so that 
the u.h.f. oscillator injection voltage 
can be adjusted to its correct level. 
This adjustment is accessible on top 
of the chassis (See Fig. 4) between 
the oscillator tube and the crystal 
mixer. For correct u.h.f. mixer opera- 
tion, the crystal mixer current should 
be between 0.3 and 3.0 ma. This can 
be measured at the test point TP, as 
a voltage drop across R,.., a 100 -ohm, 
crystal biasing resistor. TP, is located 
adjacent to the u.h.f. oscillator injec- 
tion adjustment on top of the chassis. 
With a v.t.v.m. placed between TP, 
and chassis ground, the injection ad- 
justment can be made to give a read- 
ing of between 0.03 volt and 0.3 volt, 
which can be read on a 1.5 -volt scale. 

Going to v.h.f. mixer operation now, 
the oscillator injection voltage to the 
mixer is capacitively coupled on Chan- 
nels 2 through 6 and is inductively 
coupled on Channels 7 through 13. 
The correct level of injection voltage 
(and consequently, crystal mixer cur- 
rent) can be measured at TP, as is 
done for u.h.f. operation. If a reading 
of between 0.03 volt and 0.3 volt is 
not obtained, and it is known that the 
tuned circuits are properly aligned, 
the crystal mixer and oscillator tube 
should be first suspected to be at fault. 
If not, then other circuit components 
should be checked until normal cir- 
cuit operation is established and the 
correct reading is obtained. 

The oscillator stage uses a type 
6AF4 tube in a modified Colpitts cir- 
cuit. The oscillator output is taken 
at the fundamental frequency for all 
channels, 2 through 83. Oscillator 
voltage is developed in the tank cir- 
cuit formed by C. C,,, the fine tuning 
control and tuning components lo- 
cated on each insert. The values and 
tolerances of these components should 
be carefully noted when replacement 
is required. Tube and wiring capaci- 
ties also are significant in this circuit. 

To maintain stable oscillation over 
this wide range of frequencies, the 
oscillator plate voltage is held to the 
limits of 85 to 115 volts by a voltage 
control tube, V,. This tube is wired 
in series with the oscillator plate sup- 
ply and acts as a variable resistance 
which changes value in proportion to 
the current flow. The conduction 
through V, and, consequently, the os- 
cillator plate voltage can be set with- 
in limits by a potentiometer in the 
grid circuit of V,. To make this ad- 
justment, a 0-50 ma. meter is inserted 
in series with the cathode of V,. The 
channel selector switch is placed at a 
position between channels to stop os- 
cillation in the oscillator stage. Con- 
tacts 12 and 13 on the under side of 
the chassis may have to be jumpered 
to insure a nonoscillatory state. These 
contacts are accessible when an 
empty insert compartment on the 
drum lies under the contacts. A fin- 
ger can then be placed over contacts 
July. 1953 

12 and 13 as a jumper. If the current 
rises, keep the jumper in place. Ad- 
just the potentiometer Re for a 28 
ma. reading. 

The last circuit to be considered in 
the KRK -12 tuner is the i.f. amplifier. 
A 43.5 mc. i.f. signal, developed in the 
mixer stage, is coupled through a 
wide -band transformer T, to the 
driven grounded -grid amplifier V:., a 
type 6BQ7A. The output of the ampli- 
fier is coupled through T_, a link 
coupling transformer, to the i.f. sec- 
tion on the main receiver chassis. 

The KRK -22 R.F. Tuner 

The KRK -22 (see Fig. 5), like the 
KRK -11, is a v.h.f. tuner which covers 
Channels 2 through 13 by means of 
switching inductances. Electrically, 
both tuners are quite similar. An ele- 
vator transformer, along with i.f. and 
FM traps, is located in a separate 
compartment at the rear of the tuner 
chassis. The r.f. amplifier circuit used 
is the driven grounded -grid type using 
a type 6BQ7A. An a.g.c. voltage is 
applied to this stage to prevent over- 
load of the first i.f. amplifier on strong 
input signals. 

Oscillator and mixer circuits are 
built around a type 6X8 triode -pentode 
tube. The pentode section provides 
increased conversion gain and pre - 

(Continued on page 51) 

Fig. 2. Top view of the KRK -12 u.h.f: 
v.h.f. tuner showing the adjustment 
points and two typical strip inserts. 

mom, osam. MORI, 0014 
CONTROL 

TOM*. 
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Fig. 3. Rear view of the KCS-82 chassis 
showing the various rear apron controls. 

Fig. 4. Top view of the RCA KCS-82 chassis with the KRK-11 (v.h.f.) tuner. 
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vents local oscillator feedthrough to 
the i.f. stages. The local oscillator 
uses the triode section in a modified 
Colpitts circuit. The i.f. output of the 
KRK -22 places the picture carrier at 
45.75 mc. and the sound carrier at 
41.25 mc. 

I.F. and Video Amplifiers 
Three stages V,., V,..:, and V,,.,, are 

used for picture i.f. amplification (See 
Fig. 5). In early production models 
6CB6's were used in all three stages. 
In later production models V,.,, and 
V,..1 were changed to 6CF6's. Inter- 

stage coupling is effected with stag- 
ger -tuned bifilar transformers, T,0, 

and T,,., which provide almost 
unity coupling between stages. A high 
gain is obtained in these stages which 
improves the noise immunity of the 

(Continued on page 111) 

Table 1. Alignment data for the video and sound i.f. circuits of the RCA KCS82 chassis. 

VIDEO I. F. ALIGNMENT 

SIGNAL GENERATOR OUTPUT 
STEP FREQUENCY CONNECT TO INDICATOR CONNECT TO ADJUST REMARKS 

1 

2 

V.T.V.M. Junction of 
R147 and R,,, 

Bias to -5 volts Use 7.5 volt battery with 
1000 ohm potentiometer 
across it. Connect posi- 
tive battery terminal to 
chassis, potentiometer 
arm to R,,; -R,,,. 

44.5 mc. Terminals V.T.V.M. 
no sweep A and B 

T 

R,:,, and L,..:, T,.., for maximum 
junction and reading 
to ground 

Reduce input signal, if 
necessary, to produce 3 
volts of d.c. at R,:, and 
L,,::, 

3 45.5 mc. Terminals V.T.V.M. 
no sweep A and B 

of T,.,, 

R,,, and L,.,:, T,.; for maximum 
junction and reading 
to ground 

4 43.0 mc. Terminals V.T.V.M. 
no sweep A and B 

of T,.., 

R,:,, and L,,,, T,..,: for maximum 
junction and reading 
to ground 

5 47.25 mc. Terminals V.T.V.M. 
no sweep I A and B 

of T,.., 

R,,, and L,.,:, T,.., (top) for mini - 
junction and mum reading 
to ground 

6 For Models 21- T -303U to 21- T -324U inclusive, follow steps above; 
terminal of the crystal mixer in series with a 1500 µpfd. ceramic 

except, connect signal generator to front 
condenser, also turn a.g.c. fully clockwise. 

7 43.5 mc. TP,inser- Oscilloscope Pin 5 of V,..,, 

center freq. ies with a through diode and ground 
5 mc. 1500 µpfd. probe 
deviation ceramic 

condenser 

T, (top) and T, 
(bottom) for maxi- Use shortest leads pos- 
mum, with 45.75 sible. 
mc. at 70% of max - 
imum response 

8 Same as Same as Same as above Same as C v until 42.5 mc. is After adjusting C,,,, re- 
above above above at 70% response move load resistors. 

9 Same as Same as 
above above 

Oscilloscope Pin 2 of V,,,, Retouch T,. r T,.;, Adjust sweep generator 
and T,.,, to obtain to give 3 volts peak -to- 
curve below peak on oscilloscope. 

Couple a signal generat- 

wJ .5., 

tr loosely the grid of 
ti ., i.f. the pix i.f. amplifier. 

Adjust the output of the 
- signal generator to pro - 

duce small markers. 

For Models 21- T -303U 
erator to front terminal 

to 21 -T -324U inclusive, follow steps above; except, connect sweep gen- 
of the crystal mixer, also preset the channel selector to Channel 5. 

SOUND CIRCUIT ALIGNMENT 

10 4.5 mc. Pin 1, V,,,, V.T.V.M. Pin 2, V,..,, T,., (top) for maxi- Adjust signal level on 
mum reading (d.c.) generator for 6 volts 

when peaked. 

11 4.5 mc. Pin 1, V,,,, V.T.V.M. Junction of R,,..,1 T,.r, (bottom) for ze- 
and C,. ro reading (d.c.) 

12 , Repeat steps 
10 and 11 

13 1 4.5 mc. Pin 1, V,,,, V.T.V.M. Pin 2, V,.,, T,,,, (top) for maxi- I 

mum reading (d.c.) I 

4.5 MC. TRAP ADJUSTMENT 

14 4.5 mc. in Pin 2, V. . Oscilloscope Pin 6, V, L,,., for minimum Set generator output at 
series with a through crystal .5 volt. Short 3rd picture 
1000 -ohm probe i i.f. grid to ground (pin 1, 

resistor I V,, ,) to prevent noise 
(modulate from masking output 
30% with indication. 
400 cycles) 
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A "MINIMUM" MOBILE 

FOR 

10-METER CD 

By 

RICHARD G. FINKBEINER 
WBAQK 

rEN -METER mobile amateur sta- 
tions form the nucleus of most 
Civilian Defense networks and in 

this day and age it is the duty of as 
many amateurs as possible to take 
part in CD drills. Many are not par- 
ticipating because of the unusually 
high cost of equipment and the ex- 
tensive work required for construction 
and installation. The purpose of this 
article is to describe the design of a 
simple 10 -meter mobile station that 
will enable more amateurs to take 
part in Civilian Defense activities. 

Shown in the photos is a trans- 
mitter that requires a minimum of 
parts for construction and is small 
enough to fit behind the dash or in 
the glove compartment of an automo- 
bile. A broadcast receiver, Gonset 
converter, and 100 -inch side -cowl 
mounted antenna complete the sta- 
tion. Power for the transmitter is 

P 

%///////42/////55/ 4444 
The 10 -meter mobile CD transmitter is powered by 
the receiver supply and uses the receiving antenna. The input 
of two watts is adequate for local fixed -to- mobile work, saves battery. 

A minimum of cost and complexity are featured in a mobile 

ten -meter transmitter designed for local CD network usé. 

taken from the vibrator supply in 
the receiver, and the available two - 
watt final plate input power gives 
performance on a par with that ob- 
tainable from higher -powered rigs. 
Note that no trunk space, dynamotor, 
separate antenna, or dash -to -trunk 
wiring are required. In addition, the 
battery drain is equal to that of the 
receiver, a highly desirable feature 
during emergency operation over a 
long period of time. 

Fig. 1 shows the transmitter circuit. 
The r.f. portion of the transmitter 
uses one half of a 7F7 dual triode as 
a crystal -controlled oscillator operat- 
ing on twenty meters. L,, the oscil- 
lator plate coil, is 20 turns of No. 22 
enamel wire closewound on a %" 
diameter polystyrene form 11ß" long. 

Following the oscillator is a 6V6GT 
power amplifier doubling to ten 
meters. L, the tank coil primary, is 
6 turns of No. 20 wire spaced to %" 

Fig. 1. Circuit diagram, showing use of ordinary receiving tubes. 1 is insulated from chassis as the "B- minus" connection 
was not grounded in power supply (see Fig. 2). If a supply with no bias tap is used, pin 8 of P, can be grounded directly. 

%TAL 

Vlo I/2 
7F7 

R 
g CI 

!'^ Oq 

LI 

Cl . ' T V 
1C2 i 

R2 

R1 

e 
ANTENNA 

LI 

J3 

R 

CONTACTS 

L4 

Ce 

T2 

ENOT USED 

t 

_J 

R,- 10.000 ohm, ! t w. , . 

&-100,000 ohm, 1/2 w res. 
R,-1 ohm, t/2 w. wirewound res. (meter shunt 

type) 
R R2- 270,000 ohm, t/2 w. res. 
R2-470 ohm, I w. res. 
C, -50 Atfd. air trimmer tond. 
C_, C. C -.01 pfd. disc ceramic rond. 
C; -27 ttpld. tubular ceramic rond. 
Cs, C. -30 ppld. miro trimmer rond. 
C2-25 µµ1d. air trimmer tond. 

44., 600 v. paper rond. 
c,o-10 µid., 25 v. elec. rond. J,- Three -circuit jack (for PL68 plug) J.- Closed circuit jack (insulated) 
Js, J,- Chassis mounting antenna connectors 
Ls -20 t., #22 en., rlosewound on S /e" polys- 

tyrene form 
1.2-31/2 t, #20 en., s /e" dia.. t;s" winding 

length, airwound. 
L2-6 t.. #20 en., sí" winding length. wound 

on I % ", 5 prong plug-in coil form 
L, -3 t., #22 en., closewound below "cold" 

end of L, (spaced i's" from Ls) 
P, Octal plug (Am phenol 86 -PM8) 
RL,- D.p.d.t. 6 volt d.c. relay 
S,- S.p.s.t. toggle switch T,- Microphone to grid trans. (UTC "Ounce!') 
T2- 8000 -ohm output trans. (see text) 
5,-11/2 v. penlight cell 
Xtal -Crystal, 20 m. 
V, -7F7 tube V., V:. -6V6 tube 
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on a 1 ' plug -in coil form. The link 
L,, is 3 turns of No. 22 wire close - 
wound next to the "cold" end of the 
primary. L, and C, form a series -res- 
onant circuit to tune out the link 
reactance at the operating frequency 
and permit greater output because 
the internal impedance of the link is 
theoretically zero under these condi- 
tions. All traces of TVI are elimi- 
nated by a simple but effective trap. 
L2 and C,, in the 6V6GT plate lead. 
L, is 3 %, turns of No. 20 enameled 
wire, ss" in diameter and '4" long. 

The other section of the 7F7 is used 
as the first audio stage in the modu- 
lator. A T -17 microphone is coupled 
to the grid by a UTC "Ouncer" micro - 
phone -to -grid transformer. Both mi- 
crophone current and bias for the 
7F7 are furnished by a penlight cell 
which will last its shelf life as only 
5 ma. are consumed by the micro- 
phone while transmitting. This cir- 
cuit keeps vibrator "hash" out of the 
audio circuits, a difficulty often en- 
countered when trying to use the 6- 
volt receiver supply for microphone 
current. It also makes a simple bias 
source for the 7F7 and eliminates the 
usual cathode resistor and bypass 
condenser. 

Next in line is a 6V6GT Heising 
modulator, which uses the primary of 
a replacement type output trans- 
former as an audio choke. Any 5000 - 
to 10,000 -ohm plate - to - voice - coil 
transformer will work, although the 
original was an 8000 -ohm unit with 
a 5 -watt power rating. 

Both octal and loctal tubes were 
used in the original model simply be- 
cause they were available in the 
"junk box ". As direct substitutes for 
the 7F7, a 6SL7 octal or 12AX7 mini- 
ature type may be used. Also, a 7C5 
loctal or 6AQ5 miniature can be sub- 
stituted for the 6V6GT's. 

Two power sockets are added to the 
receiver as shown in Fig. 2A. the par- 
tial schematic of a typical auto radio 
power supply. A three -prong Jones 
socket supplies 6 volts and "B" volt- 
age from the second filter section to 
the converter, while the octal socket 
carries power to the transmitter. 
Point "X" is broken so that the trans- 
mitter relay may be connected to 
transfer "B" voltage between the re- 
ceiver and transmitter. Wire the 6 
volt lead to the "hot" heater pin of 
any tube in the receiver except the 
rectifier; otherwise vibrator "hash" 
will get into the converter via the 
heater wiring. 

The cathode and grid returns of the 
6V6GT doubler -final stage are con- 
nected to the "B- minus" lead in the 
receiver power supply so that the 
highest possible "B" voltage will be 
available. A voltage of 120 to 150 
volts (from standstill to maximum 
generator charge) was available from 
the Motorola model 251 receiver used 
in the original installation. Many 
receivers do not have a bias tap in 
the power supply and the "B- minus" 
connection is grounded. In such a 

(Continued on page 121) 
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Top view, showing relay and modulator choke at left. The 6V6's may be replaced by 

7C5's or 6AQ5's. and the 7F7 oscillator -speech amplifier by a 12AX7 or 6SL7 tube. 
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Fig. 2. Modifications of the receiver. (A) An octal socket and 3 -prong connector 
are added to the power supply. Broken connection (X) permits switching power from 

receiver to transmitter through relay. (B) and (C) show addition of noise limiter. 

Bottom view. The TVI -trap L ÇI is visible at top center. CI is adjusted through a 
small hole in bottom plate. The "penlight" cell for microphone is at lower right. 
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FASTER TV SERVICING 
THROUGH CIRCUIT TRACING 
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By MILTON S. KIVER 
Pres., Television Communications Institute 

Cut down service time and increase your profits by using 

these recommended techniques for locating receiver faults. 

ONE of the greatest difficulties that 
faces many technicians is the 
tracing of specific circuits through 

the complex maze of lines that one 
finds on a television schematic dia- 
gram. 

You are given a defective television 
set to service and by examining the 
symptoms, you form an idea of where 
the trouble lies. But you're not sure. 
So the first thing you want to do is 
see what sort of a signal the sus- 
pected stage is receiving from a previ- 
ous section. But this means tracing 
back through the circuit and if you 
are weak on circuit tracing you can 
easily take half an hour to do a 5- 
minute job. In your own shop, this 
means less money. If you are work- 
ing for someone else, the impression 
you convey is not favorable. Neither 
prospect is desirable. 

Now, how do you become proficient 
in circuit tracing? First, by learning 
as much as you can about the opera- 
tion of the various circuits in a tele- 
vision receiver. Second, by becoming 
familiar with the place each stage 
has in the over -all television sche- 
matic. Third, by practicing circuit 
tracing every chance you get. 

In the present article, little can be 
done to help anyone overcome defici- 
encies in the first two categories. In 
every issue of this magazine the read- 
er will find numerous circuit explana- 
tions and he is strongly urged to read 
them. To acquaint yourself with the 
position and operation of the various 
stages in a television receiver, refer- 
ence may be made to any of the text- 
books on the market, such as the 
author's "Television Simplified ". 

Where we can be of service, how- 
ever, is with regard to the third point, 
namely, helping you trace your way 
through a television schematic. In the 
allotted space of one article it is im- 
possible to consider every aspect of a 
television receiver. So, we shall con- 
centrate on the "B +" lines that power 
the various sections of a television 
receiver. 

The d.c. power supply is the com- 
mon denominator for the entire tele- 
vision receiver. There is hardly a 
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circuit in the set to which it does not 
supply power and what befalls the 
power supply will affect every stage 
of the receiver. By the same token, 
it is entirely possible for a defect in 
one stage to be reflected, in some way, 
in one or more of the other stages. 
Thus, a shorted condenser in one sec- 
tion of a set can so load down the 
power supply that it renders the en- 
tire receiver inoperative. 

Now to get down to brass tacks 
with an actual service problem. A 
Zenith Model K2229E television re- 
ceiver was brought into the shop with 
the complaint of very weak sound and 
no picture or raster. The combination 
of weak sound and missing raster im- 
mediately suggested a defective "B +" 
and subsequent measurements bore 
this out because the "B +" voltage on 
a number of tubes was low. 

The problem then was straightfor- 
ward: Something was placing so 
much of a load on the power supply 
that the voltage was being lowered. 
The culprit could be a tube, a con- 
denser, or a resistor. (There might be 
other unusual circumstances but in 
servicing, like poker, you play per- 
centages first if you want to win.) 

The ferreting out of the defective 
component in a situation like this can 
be rugged, as any technician who has 
been faced with a similar problem can 
tell you. In essence, you are looking 
for one component out of several hun- 
dred and this could easily take half 
the night unless you know what you 
are doing. 

As a first step, let us take out the 
schematic diagram of the set and 
study it for a minute. See Fig. 1. The 
power supply is transformer coupled 
to the a.c. line and, as is usual in 
such instances, the tube heaters are 
wired in parallel. This means we can 
remove one tube without affecting 
any of the others as far as heater 
power is concerned. The d.c. voltages 
supplied by the 5U4G rectifier are 
+ 250 volts and _ 150 volts. As far 
as we can tell, these are the only two 
d.c. voltages utilized in this receiver. 
However, it is entirely possible that 
subsequent voltage divider networks 
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elsewhere in the receiver do produce 
other values of d.c. voltages which are 
used by a number of stages. This is 
a common practice and therefore is a 
definite possibility that must be con- 
sidered. 

The next step in tracking down the 
defect is to determine in which of 
the lines radiating from the power 
supply it exists. Let us consider the 
150 -volt line first. This starts at point 
J and travels to the right and then 
up until it reaches point K. At this 
point one line travels off to the right, 
eventually supplying voltage to the 
screen and plate of V,,, the 6BE6 sync 
clipper. Of interest, too, along this 
path is the bridging of the brightness 
control from the 150 volts to ground. 

Disconnect this line at point K and 
see if the voltages in the rest of the 
set return to normal. Here it did not, 
so we knew that the trouble, what- 
ever it was, did not exist in this 
branch of the "B +" network and the 
wire was resoldered to its terminal. 

Returning to point K, the 150 -volt 
line moves straight up to point L and 
to the right. See Fig. 1. Here we find: 
V, (6CB6) 3rd video i.f.; V,,, (1 /2 6U8) 
screen grid of 1st video amplifier; V. 
(1/2 6U8) sound amplifier; V, (6BN6) 
screen grid of audio detector; and 
the fringe -lock potentiometer. 

Disconnect this line and again see 
whether the "B +" voltages in the 
rest of the set return to normal. Still 
no luck here so the trouble must lie 
elsewhere. 

We have now completed tracking 
the + 150 volt line. The next step 
would be to return to the power sup- 
ply and see what success we have 
with the 250 -volt line. This line starts 
at point A just beyond filter choke 
T. At point A the line branches off 
in several directions and these are 
best considered one at a time. Moving 
from A to the right we reach point B. 
From point B, follow the line down to 
point C and thence to the right. At 
point D we see that the 250 volts feed 
the screen grid of V,,, the 6BQ6GT 
horizontal output amplifier. Beyond 
point D, the 250 -volt line enters the 
damper circuit where it is combined 
with the boost "B+" to provide an 
increased voltage of 430 volts here. 
This boosted "B +" then takes care of 
the plate of the 6BQ6GT and several 
other stages, as we shall see presently. 

(Continued on page 56) 
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Fig. 2. Schematic of the Hallicrafters 
audio amplifier circuit showing how the 
25L6GT control grid gets its correct bias. 

Fig. 3. Power supply of the Hallicrafters 
Model 1010P receiver. The filaments of the 
various tubes are series -parallel connect- 
ed and are not shown on this schematic. 

Following the procedure outlined 
previously the line leading from B to 
C to D was disconnected and again 
the voltage in other sections of the 
set was tested with no change in con- 
ditions. In other words, the trouble 
still persisted. 

Returning to point B, let us move 
on to E and thence to the right. Here 
we find the following stages connected 
into the 250 -volt line (in the order in 
which they tap off of the line) : V,H, 
(1/2 12AU7) 2nd video amplifier; V,He 
(1/2 12AU7) video output; V e (1/2 
6AQ7GT) horizontal control tube; V,u 
(1/2 6SN7GT) horizontal oscillator; 
and V. (6AH4GT) vertical output. 

Nothing was achieved in this branch 
either (by the same disconnecting 
technique) so we returned to point A 
again and followed the 250 -volt line 
upward to points F, G, and the cir- 
cuits into which they connect. At 
point F the line connects into the 
cathode of the a.g.c. tube and from 
here through a series circuit to 
ground. At G the line branches off to 
the left where it supplies voltage to 
all the stages (r.f. amplifier, mixer, 
and oscillator) of the tuner. 

Beyond G to H and off to the right 
we find the following stages connect- 
ing into the 250 -volt line: V, (6CB6) 
2nd video i.f. (and V, through V,. 
These two tubes are in series); V. 
(1/2 12AX7) grid and cathode of ver- 

tical oscillator; V: (6BN6) plate of 
audio detector; and V. (6BK5) sound 
output. 

In the line which branches off to 
the right at point H we strike pay 
dirt because disconnecting this line 
brings the rest of the set voltages 
back to normal. Somewhere along 
here, then, must lie our source of 
trouble and it turns out to be 
a 30 -pfd. filter condenser. This is evi- 
dently leaky, drawing an excessive 
current through R,,. The latter resis- 
tor is charred and had the set been 
kept on much longer it would un- 
doubtedly have burned out. 

As stated previously, the procedure 
for isolating this particular trouble 
was straightforward but the techni- 
cian had to be capable of tracing the 
"B+ voltage distribution through 
the receiver. This was done here in 
some detail to show how it would be 
carried out. (Some men may be able 
to figure out a somewhat faster way 
of tracking down this defect. The 
longer route was taken purposely to 
demonstrate all the steps.) 

Mention was made previously of the 
boosted 430 volts and it might pay us 
to examine this section of Fig. 1 be- 
cause boost "B+" circuits always 
prove confusing. In the Zenith set, 
the boost "B+" can be considered as 
starting at point M. This is located 
just below the damper tube. One line 
from point M goes to the right and up 
to point N, and then to the left, where 
we find the plate of VHe, the vertical 
oscillator, tied in at point O. Beyond 
O, there is point P and from here to 
the first anode of the picture tube. 

Also tied into the same line, via Q 
and R, is the plate of Ve, the hori- 
zontal discharge tube. 

To complete the distribution of the 
boosted "B +" voltage, return to point 
M and then move to the left. This 
will take you to point S and up to the 
focus potentiometer, R,,. The focus 
electrode of the picture tube feeds off 
the center terminal of this control. 

To some technicians the Zenith dia- 
gram might seem to present a fairly 
complex arrangement and yet in com- 
parison to other sets which he will 
encounter, this is a comparatively 
simple distribution system. The paths 
of the various voltages were clearly 
defined and could be followed without 
too much difficulty. Just remember to 
start at the d.c. supply and to follow 

Fig. 4. The arrangement in the Hallicrafters Model 1010P receiver by which tubes 
are employed in a voltage divider network. See Fig. 3 for additional information. 
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each branch out to its end. Then re- 
turn, and do the same for each sub- 
sequent branch. Do not, at any time, 
go through any condensers or other 
components which break the d.c. path 
required for the transmission of this 
voltage. Resistors, of course, serve 
only to decrease the voltage. They do 
not ordinarily stop it. 

Of increasing interest in recent tel- 
evision receivers has been the use of 
tubes in series -parallel arrangements 
across the power supply. The power 
supply in Fig. 3 is taken from one 
such receiver (a Hallicrafters Model 
1010P) and its output voltage is seen 
to possess a single value, namely 
+ 245 volts. However, if you were to 
examine the remainder of the re- 
ceiver schematic carefully (not shown 
here), you would find that a number 
of tubes tap into a + 135 -volt line. 
The question is, where did that 135 - 
volt line come from? 

The answer is to be found in the 
manner in which the various tubes 
are connected across the power sup- 
ply. Some stages are powered by the 
245 -volts directly and, of course, there 
is no difficulty here. But if we ex- 
amine the + 135 -volt line, we see that 
it is obtained from the cathode of the 
audio output tube, a 25L6GT. What 
happens is that 245 volts is applied 
to the plate circuit of the 25L6GT. Of 
this, 110 volts is dropped across the 
tube, leaving 135 volts at the cathode. 
It is this 135 volts which is then ap- 
plied to a number of other stages in 
the receiver. Thus. the 25L6GT audio 
amplifier is in series with the parallel 
combination (here) of nine stages. See 
Fig. 4. All of the series current passes 
through the audio amplifier tube, but 
this tube is ordinarily designed to 
handle such large currents. The re- 
maining tubes in the bottom half of 
this string are in parallel with each 
other and they merely divide up the 
series current as they need it. 

One consequence of this type of ar- 
rangement is the fact that since the 
cathode of the audio amplifier is posi- 
tive (here by 135 volts), the control 
grid of this tube must also be made 
positive, although by a somewhat 
smaller value. The grid of the 25L6GT 
connects directly to the plate of the 
preceding 6C4 audio amplifier, receiv- 
ing through this connection a positive 
voltage of 130 volts. See Fig. 2. Thus, 
the grid is 5 volts negative with re- 
spect to the cathode, providing the 
tube with its necessary bias. 

It is interesting to note that using 
tubes in the manner shown in Fig. 
4 leads to many defect indications 
which differ from those obtained in a 
more conventionally designed receiver. 
Thus, a failure of the audio amplifier 
tube to conduct will remove sound 
and picture and raster from the set. 
The raster disappears because the 
screen grid of the horizontal output 
tube connects into the 135 -volt line. 

In the ordinary receiver, disappear- 
ance of sound, video, and raster could 
mean only one thing -trouble in the 

(Continued on page 68) 
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a 

rHE oscilloscope can be a very use- 
ful, all around instrument in TV 
servicing, if its capabilities are 

fully exploited. Most technicians use 
it to align television r.f. and i.f. stages, 
in conjunction with a sweep frequency 
generator, or else they use it to trace 
signals through various stages. While 
these are more or less standard appli- 
cations for the oscilloscope, there are 
some other useful ways in which the 
large investment in the scope can be 
made to pay. For example it is pos- 
sible to use an oscilloscope as a volt- 
meter to measure a.c. or d.c. 

D.C. Voltage Measurement 

With no signal applied to the ver- 
tical scope terminals the horizontal 
line produced by the horizontal scope 
sweep depends for its position on the 
setting of the vertical centering con- 
trol. If a sudden voltage is applied to 
the vertical input terminals, the line 
jumps up or down, depending on the 
polarity of the input voltage. Try this 
by connecting the negative terminal of 
a battery, any voltage you happen to 
have handy, to the scope ground and 
then touch the positive terminal to the 
"high" side of the vertical input ter- 
minals. If the line moves off the 
screen, reduce the vertical scope gain. 
If the line moves very little, increase 
the vertical gain. You will observe 
that after reaching a certain height 
the line will move back again to its 
original position. Some oscilloscopes 
have a switch permitting connectioh 
of a d.c. amplifier or a direct connec- 
tion to the vertical deflection plates 
and in these scopes the line will not 
return to the base, but remain at the 
d.c. height. To use the scope as a 
voltmeter it is very helpful if a grid 
printed on transparent plastic is 
placed in front of the CR tube. This 
grid can then be used as a reference 
in checking the location of the base 
line. A red or black grease pencil or 
crayon is often used to mark the am- 
plitude of a signal on the scope 
screen. The system for measuring d.c. 
voltage on the scope makes use of the 
same phenomenon as observed with 
the battery experiment. A d.c. volt- 
age will deflect the electron beam in 
direct relation to its amplitude. If 1 
volt moves the beam two grid divi- 
sions, 10 volts will move it 20 divi- 
sions. All that is needed now is a 
reference or calibration voltage and 
then, by comparison, we can measure 
d.c. voltages directly. 

Because most scopes use a series 
condenser in the input circuit, the d.c. 
voltage applied is not in its entirety 
coupled to the scope amplifier and the 
only effect on the CRT is the motion 
of the line up and down as the con- 
denser is charged and then discharges 
through the grid resistor. In d.c. volt- 
age measurements it is therefore 
necessary to observe how far from the 
base the line travels during the charge. 
For calibrating purposes it is best to 
touch the battery voltage in the same 
polarity as the voltage to be measured. 
If a grid bias is measured, for exam - 
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Fig. 1. Scope pattern 
obtained when hori- 
zontal scope gain is 
reduced to give only 
narrow vertical strip. 

Increase the usefulness of your scope by calibrating it 

to operate as a peak -reading, high -impedance v.t.v.m. 

A.M.S. PEAK- TO-PEAK 

.35 1 

3.54 10 
6.3 17.8 

100 282 
110 310 
117 330 
125 352 

Fig. 2. Most commonly used peak- to-peak 
voltages and their equivalent r.m.s. values. 

ple, connect the negative battery 
terminal to the "high" side and the 
positive to ground. For positive volt- 
ages, reverse the connections. When- 
ever possible the battery voltage 
should be of the same order of magni- 
tude as the voltage to be measured. 
Errors may result when a 1.5 volt bat- 
tery is used to calibrate a scope for 
measuring 500 volts. In such cases the 
vertical scope attenuator switch can 
be used to change scales, but this is 
not always accurate. - 

To perform a typical measurement 
like checking the cathode bias voltage 
of the horizontal output amplifier, the 
scope is first calibrated. Using a 3 -volt 
battery we adjust the vertical gain 
control until the connection of the 
battery raises the line by six grid 
divisions. Now we know that 1 volt 
will deflect the line two divisions. 

Fig. 3. Peak -to -peak vs. r.m.s. values. 

PP 

RMS 

RMS, 
P2 

When we connect the vertical scope 
terminals to the cathode and ground 
in the TV set we find that the line 
jumps up to 19 divisions from its base 
position. This means that the volt- 
age at the cathode is 9.5 volts. In a 
similar manner any voltage up to 
about 600 volts can be measured with 
the scope. The 600 -volt limit applies 
to most scopes and is based on the 
voltage rating of the input condenser 
and the limits of the vertical scope at- 
tenuator. 

A.C. Measurements 
Most a.c. voltmeters are only good 

for measuring the r.m.s. voltages of 
sine waves, although some have peak 
reading scales, also limited to sine 
wave signals. To measure the peak 
value of any other a.c. signal, the 
simplest instrument is the scope. 

Actually the scope can be used to 
measure all a.c. voltages, peak or r.m.s., 
with greater accuracy than most rea- 
sonably priced voltmeters. The prin- 
ciple used in a.c. measurements is the 
same as in d.c., but here the input 
condenser of the scope is no longer 
an obstacle to the signal so that more 
accurate and readable measurements 
result. By connecting the signal un- 
der test to the vertical scope termi- 
nals, its amplitude, as well as wave - 
shape, can be observed and measured 
clearly. 

The source for calibrating the scope 
for a.c. is often built into the scope 
and available at a test jack on the 
front panel. While the voltage varies 
with different scopes, most service 
equipment uses 6.3 volts as the test 
signal. 6.3 volts is the r.m.s. value 

(Continued on page 88) 
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The author's low - 

distortion signal generator. 
Circuit improvements, described 
in the text. provide better performance 
than is usually found in home -built gear. 

A distortion figure of less than one -tenth of one per -cent 

and an output flat within 1 db in this generator assure 

accurate checking of critical amplifier characteristics. 

ALTHOUGH a number of Wien bridge 
type audio signal generators have 
been described in the literature, 

the majority have one serious weak- 
ness. They produce too much distor- 
tion to be used successfully for making 
harmonic distortion analysis on good 
audio amplifiers. If the amplifier 
under test produces, say, 1% distor- 
tion and the signal generator's output 
itself contains 1% distortion, analysis 
of the amplifier's performance is prac- 
tically impossible. The amplifier out- 
put might, under these circumstances, 
contain anything from zero to two 
per -cent distortion. The exact value 
would depend upon whether the two 
distortions interacted to cancel or to 
augment each other. These deficiencies 
in these typical generators prompted 
this author to develop a better -than- 
average Wien bridge oscillator subject, 
however, to the practical limitation 
that it could be built from commonly 
available circuit components. 

This signal generator covers a range 
from 11 cycles -per- second to 120,000 
cycles -per- second in four overlapping 
ranges. Its output is flat within ±1 db, 
being one -tenth of a watt into a 600 - 
ohm load from a 600 -ohm source. This 
maximum level amounts to +20 db or 
7.74 volts r.m.s. From 70 to 50,000 
cps the distortion is less than one - 
tenth of one per -cent. Hum and noise 
are 20 db further down. 
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A simplified diagram of this oscil- 
lator is shown in Fig. 1. The ampli- 
fier, indicated by the triangular sym- 
bol, yields 180° of phase shift so that 
the grid of V, is driven by a regenera- 
tive feedback loop while the drive at 
the cathode is degenerative. This re- 
generative loop, produced by the Wein 
bridge, is frequency -selective. Through 
it a maximum transmission ratio of 
1:3 exists at a frequency, f given by 
the equation: 

J.= 1/2ttRC 
where: R.,= R.2= R 
and C,., = Cr: = C 

Fig. I. Simplified diagram of the oscilla- 
tor circuit. Function of phase -shift ampli- 
fier (triangle) is explained in the text. 

By 

GEORGE ELLIS JONES, JR. 

Dept. of Chemical Engineering 
University of Pittsburgh 

At frequencies other than f° the 
transmission will be less. 

If the gain from the grid of V, with 
respect to the output equals or ex- 
ceeds three, the unit will oscillate at 
a frequency determined by f °. If the 
gain is greater than three, the ampli- 
tude of the output will build up until 
the amplifier circuits are overdriven 
into a region of grossly non -linear 
operation. This produces, on the av- 
erage over a cycle. an effective gain 
of about three and an extremely poor 
output waveform. 

To prevent this distortion, ampli- 
tude limiting in the region of linear 
operation is provided by the negative 
feedback loop. The negative feedback 
factor (essentially the ratio of R. to 
R,) is dependent on the output -signal 
amplitude. The cathode resistor, R., 
is an incandescent lamp bulb. As it 
gets warmer when the power it dis- 
sipates increases, its resistance in- 
creases. The power dissipated in this 
cathode resistor consists of two parts, 
one from the quiescent current of V, 
and the other from the current flow 
produced by the output voltage signal 
impressed across Rr in series with R:. 
Any increase in output signal level 
causes R. to warm up, increasing its 
resistance, and thereby increasing the 
amount of negative feedback. The 
effective gain from the grid of V, to 
the amplifier output is therefore re- 
duced. In a comparable manner a re- 
duction in output signal level will pro- 
duce an increase in effective gain. The 
key to this see -saw situation is the 
proper adjustment of R,. This feed- 
back resistor is set so that an output 
signal level will be maintained, not 
by driving the amplifier into non- 
linear operation, but rather by the 
compensating effects of the resistance 
variation in R.. Any tendency for the 
output signal level to change will be 
reduced by the attendant changes in 
R.. This negative feedback loop there- 
fore holds the output level substan- 
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tially constant despite: (a) tube de- 
terioration; (b) supply voltage varia- 
tion; (c) change of amplifier gain with 
frequency, and; (d) mis- tracking of 
the Wien bridge elements as the bridge 
is tuned from one frequency to an- 
other. 

Unfortunately the impedance pre- 
sented by the negative feedback loop 
to the amplifier is rather low (about 
3000 to 4000 ohms) and the voltage 
with which it must be driven is rather 
high (about 20 volts r.m.s.). The low 
impedance is mandatory because the 
total impedance of the feedback loop 
must be about three times the resist- 
ance of the cathode bias resistor, R,. 
Using less signal to drive the feedback 
loop results in drift in the oscillator 
output level. The development of 20 
volts across 3000 ohms does not sound 
like much of a problem, unless you 
want to do it with a single ended - 
stage and end up with less than one - 
tenth of one per -cent distortion. How- 
ever, given enough gain inside the 
feedback loop, the degenerative feed- 
back loop will assume the extra re- 
sponsibility of cleaning up the ampli- 
fier output stage. Since a regenerative 
feedback loop is also involved, the 
distortion reduction produced by the 
negative feedback is not so great as 
might be expected. This can be dem- 
onstrated mathematically. 

For the fundamental frequency, f.., 
the distortion reduction is zero; and 
for the second harmonic it is less than 
half of what might have been ex- 
pected. It is this loss of feedback 
near the fundamental that causes 
poor generators to lock in on various 
harmonics of the power supply fre- 
quency. 

At low frequencies yet another diffi- 
culty arises. The lamp, R., itself pro- 
duces distortion. The power dissipated 
in the lamp varies over a cycle of 
output voltage. The lamp can and 
does warm up and cool down during 
the time of a low- frequency cycle. 
This varies the amount of feedback 
and distorts the output signal. During 
a positive half -cycle the lamp in- 
creases in resistance, the feedback 
factor goes up, the effective gain 
comes down, and the waveform is 
compressed. On the negative half of 
the cycle the waveform is expanded. 
This disfigurement is essentially sec- 
ond harmonic distortion, generated in 
a feedback loop component as a varia- 
tion in the amount of feedback. No 
design for increased gain of those ele- 
ments circled by the feedback loop 
will in any way reduce the resulting 
distortion. 

The isolating amplifier used to sep- 
arate the oscillator proper from the 
generator output in most units is an 
additional source of hum, noise, and 
distortion. By eliminating this buffer 
the unwanted signals it produces are 
also eliminated. Unfortunately using 
the oscillator output stage for the 
generator output point places an addi- 
tional load on that stage and increases 
its distortion product. 

Typical Wien bridge oscillators em- 
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R,, R -, -10 negohm, ta w. res. ± 1% 
R_. R., -1 megohm I.. w res. ± I% 
R.,, R- 100,000 ohm. Va w. res. ± I% 
L. R,- 10,000 ohm, w. res. ± 1% 
R, -5000 ohm pot 
R,a, R,_ R,2, R- 47,000 ohm, 2 w. res. 
R,,. R ,- 100.000 ohm. I w. res. 

megohm. t t w. res. 
R ,,- 56,000 ohm. I w. res. 
R,- 27,000 ohm, / w. res. 
R -220 ohm, 1/2 W. res. 

R,,, -2500 ohm, 70 w. wire wound res. R -6000 ohm, /2 w R,- Astenuator see Fig. 4 and text) 
R_ ̂ 600 ohm T -pad (see text) 
R ¡14000 ohm. 3/2 w. res. 
R_, -200 ohm. 10 w. wound pot 
R, -3 w., 117 v. did lamp (see text) 
C,, C:1-1500 Auld. var. cond. (see text) 
C_ -100 pptd. trimmer cond. 
C, 50 pfd., 350 v. eke. cond. 
C2-.1 pfd., 600 v. cond. 
C, -150 pfd., 150 r. elec. cond. 
C -16 pfd.. 450 v. eh-e. cond. 
C, -100 pfd., 450 Y. elec. cond. 

pfd., 400 v. cond. 
T, -Power trans. 350 -0 -350 r. @ 90 ma.; 5 v. 

@ 2 amps.; 6.3 r. @ 3 amps. 
CH, -10 hy.. 75 ma. filter choke 
S,-D.p. 4 -pos. rotary sw. 
V, -617 tube 
V. -6S.17 tube 
V:- 1614 or 6L6 tube 
V, -5Y3 tube 

Fig. 2. Circuit diagram of the audio generator. RR is a 117 -volt, 3 -watt pilot lamp 
(see text). Circuit of R,,, the stepped attenuator, is in Fig. 4. Note the use of a 
cathode follower driven by a voltage gain pentode, instead of the usual power tube. 

ploy either a power pentode or a beam 
tetrode for the amplifier section. This 
generator uses instead a voltage -gain 
pentode driving a cathode follower. 
The cathode follower is a triode -con- 
nected beam power tube. The ampli- 
fier section has a gain of about 35 
instead of the more typical figure of 

two or three found in the usual gen- 
erator. Feedback inherent in the 
cathode follower yields an amplifier 
section with greater gain and less dis- 
tortion even before the application of 
over -all negative feedback. 

The actual schematic diagram of 
the generator is shown in Fig. 2. A 

Top view of the low -distortion audio signal generator, showing roomy parts layout. 
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Fig. 3. Harmonic distortion and noise measurement of the audio signal generator. 
The measurements are valid for all levels including maximum output of 0.1 watt 
Into a 600.ohm load. Residual distortion is 0.02 %; rise at ends is discussed in text. 
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R.,* -311 ohms, V2 r. res. R. 422 ohms, Vs w . 

R, *. Re -491 ohm, 1 r. res. 
R. -121 ohm, 'zw . 

R,s. R,* -373 ohm. t/2 r. res. 
R, -38.4 ohm, y1 r. res. 
S,- 4- pala. 7pos. shorting-type rotary sr. 

. See text. Values must be within ± 1 %. 

Fig. 4. Circuit of attenuator, R,,, Fig. 2. 

6J7 tube was used for V, because of 
the grid cap construction. The ampli- 
fier section consists of a 6SJ7 and a 
1614 (or 6L6). A group of 600 -ohm 
T -pads, isolated from the 1614 cath- 
ode by a 600 -ohm resistor, is connected 
to the output terminals through a 
continuously variable 600 -ohm T -pad. 
Three fixed pads of 10, 20, and 30 db 
attenuation are used. Resistance values 
to the nearest ohm are indicated both 
in the parts list and in Fig. 4 which 
shows the fixed attenuator wiring in 
schematic detail. The author con- 
structed his own pads using a variety 

of 1i watt composition resistors. These 
resistors were selected to give the de- 
sired attenuation and approximately 
the desired impedance. From expe- 
rience it is recommended that a decade 
attenuator be purchased unless solv- 
ing puzzles with a resistance bridge is 
appealing. 

The tuning condensers were con- 
structed by bolting together two 
three -gang 500 -pµfd. -per- section tuning 
condensers with brackets of sheet 
aluminum (see photographs). Since 
the rotors are thereby electrically 
connected they must be wired to the 
grid of V,. The entire assembly is 
mounted on ceramic stand -off insula- 
tors to insulate it from the chassis. 
On each condenser shaft a large dial 
wheel is mounted. These wheels are 
interconnected and driven by a dial 
cable. several turns of which wrap 
around a ra" insulated shaft. This con- 
trol shaft revolves in two panel bear- 
ings, one in the front panel and the 
other in the aluminum bracket holding 
the condenser frames. This construc- 
tion may be seen in the photographs. 
An indicating dial was devised by 
mounting a circle cut from a sheet of 
polar co- ordinate graph paper on one 
of the dial wheels. 

With two pentodes and the cathode 

A close -up view, showing method of mounting and ganging the 
tuning condenser. See text for details on condenser changes. 

follower a gain of about 380 exists 
before negative feedback is applied. 
Reducing this gain to three means 
that a maximum of 42 db of feedback 
has been applied. If values of cou- 
pling or filtering condensers are to be 
changed, it is recommended that a 
regulated power supply be installed. 
Otherwise you may have to contend 
with low frequency oscillations of a 
few cycles -per- minute. 

The distortion data on the author's 
unit is presented in Fig. 3. The 
inevitable rise in low frequency dis- 
tortion is apparent, a 3 db rise in 
distortion having occurred around 300 
cps. The lamp -bulb distortion might 
seem to be creeping in at an unduly 
high frequency. However, even at 100 
cps this effect contributes only 0.06% 
to a total distortion of 0.0757.. Had 
the residual distortion in the amplifier 
been around one -tenth of one per -cent, 
the lamp distortion would just be 
starting to show up around 100 cycles. 
As it is, the residual distortion (to be 
attributed to the amplifier sections) 
is around 0.02r /r. This indicates the 
wisdom of having used the pentode 
and the cathode follower instead of 
just a pentode. The rise in distortion 
at higher frequencies indicates a loss 
of gain due to shunt capacitances. As 
the gain goes down the ability of the 
feedback loop to control distortion de- 
teriorates. In addition, these shunt 
capacitances change the operating 
curves for the tubes so that they pro- 
duce more distortion for a given out- 
put. However, a distortion figure of 
less than one -tenth of one per -cent at 
50,000 cycles seems adequate, espe- 
cially since most commercial harmonic 
distortion meters will read a little less 
than 0.10% distortion and will make 
such measurements only below 15.000 
cycles. 

After several months of continual 
use, the equipment has proved to be 
very satisfactory. The relatively un- 
distorted output is an obvious asset. 
That this distortion (including hum 
and noise) is still a very small frac- 
tion of the output even at very low 
output levels has proved of equal im- 
portance. lP 

Under -chassis view, showing pars placement, condenser shock 
mounts, and attenuator assembly. All wiring is point -to -point. 

60 RADIO & TELEVISION NEWS 

,45 

w 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


WHAT'S 

By 

WARREN PHILBROOK 

ONE of the most useful instruments 
and yet one which is seldom seen 
in service shops or ham shacks is 
the "Q" meter, capable of deter- 

mining the inductance, the "Q," and 
the distributed capacity of a coil. The 
instrument to be described, known as 
the Heath QM -1, enables a technician 
to simulate conditions actually en- 
countered in practical circuits. In ad- 
dition, the unit is capable of measur- 
ing the performance of a coil or con- 
denser by itself. The latter measure- 
ments are made at the operating fre- 
quency actually encountered in the 
practical circuit under observation. 

Thus, for example, during the de- 
sign of a broadcast receiver, the loop 
antenna which is to be used with the 
instrument may be checked for its 
frequency coverage and for loss of 
"Q" due to the proximity of the chas- 
sis and other components to the an- 
tenna. Because there are many de- 
signs of loop antennas, their perform- 
ances and behavior may be compared 
by noting the indicated "Q." In addi- 
tion, the distributed capacity of the 
loop antenna may be readily deter- 
mined. 

It is also convenient to have an in- 
strument which is capable of deter- 
mining the effective capacity of a 
tuning condenser. Of equal impor- 
tance is the determination of the 
minimum capacity, and this is made 
known by direct substitution. 

The "Q" meter has a wide field of 
application in TV servicing. The most 
common methods for testing peaking 
coils, wavetraps, and chokes are to 
measure their resistance or to substi- 
tute one that is known to be good for 
the suspected part. Besides the delay 
often encountered in securing a sub- 
stitute part, the original part may be 
good and the circuit fault may be 
elsewhere, but the technician won't 
know this until he makes the substi- 
tution. A quick method for checking 
the most critical value of the part is 
much more efficient. Testing the re- 
sistance of a coil is not always effec- 
tive since a few shorted turns will not 

July. 1953 

The Heath Model QM -1 "Q" meter which can be used for 
measuring capacity as well as the "Q" and inductance of coils. 

The "Q" meter saves many hours on a radio and TV 

service bench testing those hard - to - check parts. 

change a coil's resistance appreciably, 
particularly if it has low resistance to 
begin with -but it will change its in- 
ductance and "Q." Peaking coils are 
a good example of this; their resist- 
ance is in the neighborhood of 10 
ohms, and may vary a few ohms 
either way. A few shorted turns will 
not decrease such a low resistance 
appreciably. However, their induct- 
ance is on the order of 250 micro - 
henrys and this may be noticeably re- 
duced by even two shorted turns. 
Since most TV receiver schematics 
and service data will include the in- 
ductance of peaking coils (and usually 
not the resistance), this is an ideal 
way to test such components. 

TV width coils, horizontal linearity 

coils. wavetraps, and choke coils may 
also be tested with the "Q" meter. 
The service technician will, undoubt- 
edly, discover many more useful ap- 
plications for the meter once he has 
become experienced in its use. For 
example, the service technician can 
make a series of "Q" and inductance 
measurements on good deflection yokes 
and horizontal output transformer 
coils in operating TV sets as they 
pass through his shop. If he lists the 
values obtained, the next time he 
works on a set with what he suspects 
is a faulty deflection yoke, he can 
take a "Q" measurement and compare 
it with the value he has listed for a 
good yoke in a similar circuit. This 

(Continued on page 98) 

Fig. I. Schematic diagram of the Heath Model QM -1 "Q" meter described in text. 
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MAC'S RADIO 

SERVICE SHOP 
By JOHN T. FRYE 

II EY, Mac," Barney addressed his 
boss, "How're you doing with 
your transistor experiments ?" 

"I'm learning about as fast as you 
could expect for an old dog," Mac 
said as he glanced up from the width 
coil he was installing. The hard thing 
for me is to quit thinking about them 
as tube substitutes. I keep wanting 
to use transistors in straight tube cir- 
cuits instead of working out new cir- 
cuits designed for their peculiar char- 
acteristics. But why do you ask ?" 

"Well, I've been reading a few ar- 
ticles on them myself, but one thing 
has me stymied: I simply can't get 
this business of 'hole conduction' 
through my head." 

"For a man already equipped with 
a hole in the head that ought to be 
easy," Mac murmured. 

"Never mind the cracks, Wise Guy," 
Barney exclaimed. "In my book a hole 
is a large chunk of nothing, and how 
'nothing' can conduct 'something' - 
even though that 'something' is only 
electrical current- throws me. When 
I think about it for a while I get that 
same too- many -rides -on- the -merry -go- 
round feeling I always have when I 
try to picture limitless space. Do you 
suppose you could straighten me out 
on this hole- conduction thing ?" 

"I can try," Mac said. "You know 
that an atom consists of a positive 
nucleus and a number of electrons 
circling around that nucleus. Normally 
the total negative charges of these 
electrons just balance the positive 
charge of the nucleus and so produce 
a net neutral charge on the atom. 
The electrons occupy various orbits or 
'shells' at different distances from the 
nucleus. Those in the outermost shell 
are called valence electrons, and they 
can be thought of as sort of combining 
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PERAMBULATING HOLES 

hooks that permit fastening the atoms 
together in a stable structure. 

"For example, each pure germanium 
atom has four valence electrons, and 
each of these 'pairs' with a similar 
valence electron in an adjoining atom 
to constitute a lattice that fits to- 
gether as neatly and completely as do 
the similar squares of a checker 
board. 

"Suppose now we introduce into 
this geometrical paradise an impurity 
atom that has five valence electrons. 
When this five -sided stranger tries to 
fit in with our four -sided germanium 
atoms, it doesn't quite come off. Four 
of the valence electrons of the im- 
purity atoms can tie in with valence 
electrons of four germanium atoms, 
but that leaves a single spare elec- 
tron kicking around loose like a lone 
stag at a high school dance. The only 
way this unattached electron can pair 
with another valence electron is by 
first casting loose that electron's part- 
ner to go wandering around. It is kind 
of like the game of Pussy -wants -a 
corner. Since there is one more player 
than there are corners, one player al- 
ways lacks a place to stay. When we 
add several five - valence - electrons 
atoms to pure germanium, we create 
a number of these unattached elec- 
trons in the mixture. The presence of 
these extra negatively- charged elec- 
trons gives the material a predomi- 
nantly negative charge, and we call it 
ti-for negative -type germanium." 

"But what's all that got to do with 
holes," Barney interrupted impa- 
tiently. 

"Keep your shirt on; I'm coming 
to that," Mac admonished. "Suppose 
we inject an impurity atom with only 
three valence electrons into our pure 
germanium. This three -sided atom 

will not fit into our four -sided ger- 
manium atom structure any better 
than did the other type of impurity. 
Each of the three valence electrons 
of the injected atoms can combine with 
a valence electron from a neighboring 
atom to form a pair, but there will be 
a fourth neighbor that will have no 
electron with which to pair; in other 
words that particular locality will be 
one electron short. 

"Remember that in our pure ger- 
manium the positive and negative 
charges were balanced. Now, at the 
spot where the electron shortage ex- 
ists, there will be a positively- charged 
'hole,' for a positive charge always re- 
sults when we remove negatively - 
charged electrons -in fact, you can de- 
fine a positive charge as a deficiency 
of electrons." 

"Okay, so you've created a hole; 
now let's see you make it move," Bar- 
ney challenged. 

Mac arranged a row of ten ceramic 
condensers on the bench about an inch 
apart. Then he removed the second 
from the left. 

"Let's pretend this gap from which 
I took the condenser represents a hole 
in the germanium," he said. "Look 
what happens when I slide #3 con- 
denser over into the place of the miss- 
ing #2: the gap has moved one space 
to the right. If #4 condenser is slid 
to the left our gap moves again to the 
right. We can keep right on sliding 
condensers to the left into the gap, 
and the gap will continue to move to 
the right until it reaches the end of 
the line. Be sure and note that the 
gap moved only when a condenser 
moved; yet each condenser moved 
only about an inch while the gap 
moved from one end of the line to the 
other. 

"That's exactly how the positively - 
charged hole moves through the ger- 
manium. A valence electron from 
an adjoining atom is attracted into 
the hole and fills it, but in doing this 
it leaves a hole at the place from 
where it came. For all practical pur- 
poses, the hole jumps from where 
this moving electron is to where it 
was. Another electron plugs this new 
hole and creates another hole at its 
former resting place. In this fashion, 
skipping from atom to atom, our hole 
moves through the germanium. Except 
for the fact that its charge is positive 
instead of negative, we can treat it 
exactly as we do an electron. It will 
seek a negative electrode just as an 
electron seeks a positive electrode. 
Material containing a large number of 
three -valence -electrons atoms is pre- 
dominantly positive and is called p- - 
for positive -type germanium." 

"You know," Barney grudgingly 
admitted, "I think I'm beginning to 
understand how this hole business 
works. Now why don't you go on and 
brief me on the whole subject of how 
transistors tick ?" 

"Oh no you don't!" Mac said firmly. 
"As Confucius really said, 'When I 
have presented one corner of a sub- 
ject, and the pupil cannot of himself 
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make out the other three, I do not re- 
peat the lesson.' You said the thing 
that puzzled you was the idea of holes 
and how they moved about. Now that 
is cleared up, you can go back and 
reread those magazine articles on 
transistor theory and possibly get 
more sense out of them. Anyway, I'm 
on to your little game. You are try- 
ing to keep me talking so I won't 
notice how long you have been on that 
little set. What's the matter with 
it?" 

"That's what I'm trying to find out," 
Barney said tartly. "The little cuss 
has got what you might call confus- 
ing symptoms. It has no pep on weak 
stations; yet it overloads on strong 
stations. When I noticed the overload- 
ing I checked the a.v.c. voltage and 
found a very funny thing: On weak 
stations or even on no station at all, 
the voltage on the a.v.c. bus is two or 
three volts high; yet when I tune in 
the local station, this voltage only 
goes up a few more volts. The resis- 
tors in the a.v.c. system are all nor- 
mal in value; I unsoldered the con- 
densers and checked them for leakage 
without finding any; and I've tried 
substituting all new tubes. You got 
any bright ideas ?" 

"As the French say, 'When in doubt, 
cherchez la diagram'," Mac remarked 
as he slid a service manual from the 
shelf and flipped it open. He studied 
the diagram of the little set intently 
for g few minutes, compared the pic- 
tured view of the bottom of the re- 
ceiver with the set itself, and then 
shut the book. 

"Put the vacuum tube voltmeter on 
the a.v.c. bus again," he told Bar- 
ney. 

The boy clipped the meter to "B- 
minus" and the a.v.c. lead and ob- 
tained a reading of around six volts 
even when no station was tuned in. 
When the local station was being re- 
ceived, this value rose to only eight 
or nine volts and the reception be- 
came distorted. While watching the 
meter, Mac reached over and placed 
his finger on the stator of the oscilla- 
tor tuning condenser. Immediately the 
meter needle fell back to a reading of 
about one volt. When the finger was 
removed, the pointer jumped back up 
to the original high value. 

"What does that tell you ?" Mac 
asked Barney. 

"Only that when you kill the oscil- 
lator the a.v.c. voltage returns to nor- 
mal. Do you suppose that the oscilla- 
tor is somehow feeding through to the 
diode detector and is being rectified 
and is causing that high a.v.c. volt- 
age?" 

"Hardly seems likely," Mac de- 
murred. "And that still would not 
ekplain the fact that you cannot de- 
velop enough voltage on a strong sta- 
tion. Take the noise -locating probe 
of the signal tracer and check this 
little mica condenser right here." 

Barney switched the signal tracer 
to the "Noise" position, which placed 
a voltage of about two hundred volts 

(Continued on page 117) 

TV PARTS REPLACEMENT GUIDE 

TV POWER TRANSFORMERS 
Concluding the list of power transformers used in TV sets 
and their replacements available from most distributors. 

All data was furnished by the parts manufacturers listed. 

RECEIVER MFR. 
Part No. 

PH IL CO 

CHICAGO 
Part No. 

HALIDORSON 
Part No. 

MERIT 
Part No. 

TRIAD 
Part No. 

THORDARSON 
Part No. 

32 -8303 TP -405+ P9711t P-3053 R-37BC T-26R00 
32- 8364 -1 TP -350 
32 -8376 TP -450 P9725 P-3054 R-40BC T-26R 19 
32 -8381 P-3079 
32 -8391 TP -450+ P9725 P-3054 R-40BC 
32- 8411 -1 TP-355 P9711 P-3169 R-35 A t-26R 19 
32.8417 TP -4501 P9727 R-40BC 
32- 8423 -2 P9713 P-3059 R -37BC T-26R00 
32 -8429 P-3055 R-50BC 
32.8452 P-3076 T-26R21 
32 -8468 F5905 F-51X 8 

52X 
32 -8469 TP -319 P9737 P-3055 R-508C 
32 -8481 P9737 P-3053 R-50BC 
32 -8488 P9737 P-3053 

RCA 

7874 P-3063 
37048 PH-145 P9317 R-18B T-26R23 
71415 
71772 

TP-365 
TP-392 

P9731 
P9713 

P-3061 
P-3059 

11-3113C 
R-35BC 

T-26R00 
T-26R19 

71975 PH-70B+"" P9713 P2951 t R-11B T5-24R04 
72177 PH-200 P9705 P-3063 R-20B 7-26R23 
73567 TP-383 P9709 P-3063 R-33BC 7-26R 19 
73601 PH-70 P9215 P-2952 R-5B 8 

F-1 6X 
74046 TP-392 P9711 P-3063 R -35BC T-26R 19 
74143 TP-383 P9719 P-3053 R -37BC -26R00 
74586 TP-370 P9711 P-3063 R-38BC T-26R00 
74874 TP-356 P9731 P-3063 R-388C T-26R00 
74949 TP-360 P9731 P-3063 R-35BC T-26R 19 
74981 TP-356 P9711 P-3078 F-51X 8 1-26R00 

R -35BC 
75084 TP-356 P9731 P-3053 F-16X 8 T-26R00 

R-37BC 
75207 TP-280 P-3079 
75508 TP-360, 

368 
P9705 P-3059 R-38BC, 

33BC 
T-26R19 

75566 P9305 P-3051 
76429 TP-280 P-3079 
76495 TP-356 P9737 R-37BC 8 T-26R00 

F-51 X 
91975 P9311 
940762-1 P9713 P-3063 

RAYTHEON 
B-12D-19250 F-50X 
C-12A-17822 TP-355 P9711 P-3059 R-20BC T-26R23 
C-12A-18399 TP-360 P9711 P-3059 R -35BC T.26R 19 
C-12A-18839 TP-360 P9711 P-3059 R -35BC T-26R 19 
C-12A-19942 TP-356X P9711 P-3059 R-378C T-26R00 
12A-18839 P9711 P-3059 T-26R21 

SENTINEL 
22E30 TP-410 P9707 R-20B T-26R23 
22E43 TP-405 & P-3078 R-38B T.26R00 

FO-615 
22E53 R-36B 8 

F-52X 
22E56 R-33B 8 T-26R00 

F-52X 

SILVERTONE 
52C-185 P9702 P-3169 R-42A TV-24R98 
A-1098 P9717 R-35B T-26R19 
A-10109 TP-360 P97051 P-3069 R-47BS T-26R19 
M-52C199 TP-370' P9708 P-3169 R-38A T-26R00 
N-22397 TP-225 P-3070 R-39B T-26R21 
N-23837 TP-315 P9715 R-39 A T-26R21 
N-23840 F0-6101 F5516 P-2948 F-21 A T-21F12 
R-65432 PH-70 P9213 P-3048 R-376 
R-65463 TP-395 P9719t P-3059 R-37B 
R-66191 PH-70 P9213 R-5B 
R-67304 P9213 P-3059 R-5B 
R-70190 TP-395 P9719 P-3053 R-368 
TR-21 P-3148 R-8A 
TTR-105 TP-355 P9713 P-3063 R-358 T-26R 19 
TTR-1700 P9731 R-38B T-26R00 
TTR-182D TP-405 8 P9731 P-3078 R-388 T-26R00 

F0-615 
TTR-1880 TP-360+ P9711 P-3059 R-356 T-26R19 
W-508060 TP-375 P9717 P-3067 R-358 T-26R19 
W-508702 P9717 P-3067 R-40B 
W-509380 TP-370* P9705 P-3055 

Add series resistor. t Drill new mounting holes. ' Use universal mounting bracket 
in rectifier plate lead. 

(Continued on page 70) 
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A TRANSISTOR "ELECTRIC ORGAN" 

Fig. 1. Over -all view of "organ." Both 
hands are used to operate instrument. 

An interesting project for the experimenter, this battery 

operated unit requires few parts for its construction. 

ALTHOUGH the device shown in Fig. 
1 is not an "organ" in the truest 
sense of the word, it is capable of 

producing tunes when operated by a 
person of moderate skill. In fact, the 
operator need not be a skilled musi- 
cian. The average person, with a lit- 
tle practice, can "pick out" tunes, 
playing one note at a time. 

As a toy, the "electric organ" shown 
is of real value. The author has sev- 
eral times turned his model over to 
his children, who enjoy playing with it 
in preference to their more conven- 
tional toy pianos, toy xylophones, toy 
guitars, and other toy musical "instru- 
ments." But the value of the device as 
a toy is not limited to its appeal to 
children. Although the output is ob- 
tained through a loudspeaker, the vol- 
ume is not so high as to prove dis- 
tracting to the parents. The children 
can "make music" to their little hearts' 
content while the parents, in an ad- 
joining room, can watch television, 
listen to the radio, or even read, with- 
out distraction. 

Another real advantage of the "elec- 
tric organ" shown is its independance 
from the power line, and the fact that 
there is relatively no danger of elec- 
tric shock. Nor is the design such 
that the battery used has to be re- 
placed every day or so. With average 
use, the battery should last its normal 
"shelf life." 

These desirable characteristics, for 
a toy, have all been made possible by 
utilizing a Raytheon junction transis- 
tor in a simple oscillator circuit. As 
can be seen by reference to the sche- 
matic diagram, Fig. 2, relatively few 
other parts are required for the opera- 
tion of the unit. 

Referring to the schematic diagram, 
Fig. 2, a type CK722 transistor is con- 
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nected as a modified grounded- emitter 
"Hartley" oscillator. The emitter is 
connected through push- button switch 
S. to the positive terminal of a small 
hearing -aid type battery, and the col- 
lector is connected through one -half 
of the transformer (T,) primary wind- 
ing to the negative terminal of the 
battery. 

The necessary feedback signal for 
operation is obtained from the other 
half of the transformer primary wind- 
ing, which is connected through cou- 
pling condenser C, to the base of the 
transistor. 

Resistors R, to R, serve as "base 
return" resistors, with the desired re- 
sistance selected by depressing the 
proper push- button (S, to S:). If tog- 
gle switch S, is thrown, the "base re- 
turn" resistor becomes R, and R, in 
series. Since R, is variable, the total 
resistance value can be adjusted from 
the value of R, to the sum of R, and 
R, or from 8200 ohms to more than 
2 megohms. 

The 3" PM loudspeaker is connected 
to the proper taps on the secondary 
winding of T,. Transformer T, thus 
serves both as an "oscillator coil" and 
as an "output transformer." 

In operation, one of the resistor 
switches, S, to Sr, and the power 
switch, S,, are thrown simultaneously. 
Battery current can then flow over 
two paths. 

Part of the current flows through 
the "base return" resistor and the 
base -emitter of the transistor, estab- 
lishing the bias current for the tran- 
sistor. The amount of bias current ob- 
tained depends on the battery voltage 
and the total impedance of the resis- 
tor plus the internal base -emitter im- 
pedance of the transistor. Since the 
external resistor generally has a 

greater value than the internal im- 
pedance of the transistor base -emitter 
circuit, the base current, for practical 
purposes, can be said to depend pri- 
marily on the size of the "base return" 
resistor. 

Current also flows over the path in- 
cluding half of the transformer pri- 
mary winding and the collector -emit- 
ter circuit of the transistor. This is the 
collector current and its value depends 
primarily on the amount of base cur- 
rent flow (as well as on the battery 
voltage). 

Any changes in collector current in- 
duce an a.c. voltage in the primary of 
transformer T,. This voltage is cou- 
pled through condenser C, to the base 
of the transistor, adding an a.c. com- 
ponent to the d.c. base current, and 
causing corresponding changes in col- 
lector current. Thus, the basic con- 
ditions for oscillation are set up- 
positive feedback from output to input 
circuit, coupled with stage gain. 

The frequency of operation depends 
on the transistor characteristics, on 
the transformer used, on the value of 
coupling condenser C,, and on the size 
of the "base return" resistor. Varying 
any of these factors permits the fre- 
quency to be changed. In practice, it 
has been found easiest to vary the size 
of the "base return" resistor, hence a 
selection of resistors (R:. to R,) with 
corresponding switches (S, to 2 ). 

Where a continuously variable re- 
sistor is used (R,), the frequency can 
be easily varied over wide ranges. In 
the model shown, the output frequen- 
cy can be varied continuously from 
about 20 cps to about 10 kc. simply 
by adjusting R,. 

The frequency of operation bears an 
inverse relationship to the size of the 
"base return" resistor, that is, as the 
resistor value is reduced, the frequen- 
cy of operation increases. 

At the same time, the base current 
(and hence the collector current) in- 
creases. Thus, at high frequencies the 
battery current drain is several times 
greater than at lower frequencies. It 
is this characteristic that makes it 
necessary to provide a fixed resistor 
(R,) in series with the continuously 
variable control. Thus, R,, although 
limiting the maximum frequency of 
operation when the variable control 
is used, also limits the maximum base 
and collector current and thus serves 
to protect the transistor from damage. 

Since oscillation is obtained by 
means of "brute force" feedback 
rather than by employing a tuned cir- 
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cuit, the signal obtained is not a sine 
wave. Rather, it is extremely rich in 
harmonics. The exact waveform ob- 
tained varies with frequency, and also 
with the characteristics of the tran- 
sistor and transformer used. 

Construction Hints 
Because of the simplicity of the cir- 

cuit, duplication of the model should 
not prove at all difficult for the aver- 
age technician. The only real care that 
must be exercised is when installing 
the transistor. If the transistor is sol- 
dered directly into the circuit (instead 
of a socket being used). especial care 
must be taken that the transistor 
leads are not overheated. 

Circuit layout, lead length, and lead 
arrangement all are completely non- 
critical. It is suggested, however, 
that standard good wiring practice be 
followed. 

The author's model has been assem- 
bled in a standard ICA sloping front 
cabinet, and easily obtained push -but- 
ton switches used for the various 
"keys." A different color push- button 
(black) was used for the "power" 
key (S.) than for the "tone" keys 
(Sr to S; -red push- buttons were used 
here). Six notes were provided, plus a 
continuously variable control (R,). 

The prospective builder may use 
any arrangement of keys and case 
which he feels is desirable. An ingeni- 
ous technician should have no diffi- 
culty in modifying the keys of a toy 
piano to serve as switches for the 
"electric organ," assembling the rest 
of the components within the case of 
the piano. If space permits, the loud- 
speaker could be mounted within the 
toy piano case, otherwise it could be 
mounted separately (a sloping panel 
meter case makes an excellent "baffle" 
for a 2" or 3" speaker). 

If preferred, a 5 ", 6 ", 8" or larger 
speaker may be used in place of the 
3" speaker used by the author. 

The transformer used by the author 
is of the "universal replacement" type 
with a multi- tapped secondary wind- 
ing. If the builder uses a similar 
transformer, he should experiment 
with loudspeaker connections to the 
different taps, choosing the pair giv- 
ing the best results. 

Although only six "keys" (and 
hence six notes) are provided in the 
model shown, any number of keys may 
be used, simply by adding more 
switches and different value resistors. 
Thus, if a child's toy piano is used as 
the basic unit, a different note can be 
supplied by every key on the board. 

Since the frequency (tone) of the 
note obtained as each key is depressed 
depends not only on the size of the 
"base return" resistor (R., to R,) but 
also on the individual characteristics 
of the transistor and transformer 
used, there is no simple way of deter- 
mining the size of these resistors in 
advance. Rather, they are determined 
experimentally after the unit is wired 
and tested. 

Two methods may be employed for 
choosing these resistors. If the corn - 
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pleted unit is to be used primarily as 
a toy, the resistor values may be 
chosen arbitrarily without regard to 
the notes obtained. This method was 
used in the author's model. A series 
of resistors having values of 150.000. 
170,000, 190,000, 210,000, and 260,000 
ohms were used. 

On the other hand, if the builder 
intends to use the completed unit to 
play actual tunes, each key should 
be adjusted to give the desired musical 
note. This can be done either by using 
a potentiometer to determine the 
proper resistor value, later perma- 
nently installing a fixed resistor, or 
by using a rheostat for each resistor. 
The second method is the more flex- 
ible as it permits readjustment at any 
time, but is also the more expensive, 
requiring a separate potentiometer 
for each note to be sounded. 

(Note: For the frequency of various 
musical notes, refer to "Fun with a 
Home -Built Electronic Organ," by Jim 
Kirk, RADIO & TELEVISION News, March 
1953.) 

The continuously variable control 
was included in the author's model 
more as a novelty than for any serious 
purpose. However, it does permit un- 
usual tonal effects to be obtained, and 
may be either retained or omitted, as 
desired by the builder. Some builders 
may even wish to provide several such 
controls. 

Operation 

In the author's model a separate 
power switch, as such, has not been 
provided. Rather, the power switch 
(S,) becomes one of the "playing 
keys." 

To sound a particular note, the de- 
sired "tone key" (Sr to S,) and the 
"power key" (S,) are depressed simul- 
taneously. They are held down long 
enough to sound the desired interval 
(quarter note, half note, full note, 
etc.) and then released together. 

Either one finger of each hand may 
be used, in approved "hunt and peck" 
typewriter style, or the fingers of both 
hands may be employed to cover all 
the operating "keys." The latter tech- 

R, -2 megoh,n carbon pot 
R X8200 ohm. s/1 r. res. 
R3, R,, R - R. R ;. R, -t /z w. carbon res. (see 

text for values) 
C, -.01 aid. dise ceramic cond. 
T,- Output trans., single or push-pull plates. 

4000.10,000 ohms to V.C. (Staneor A -3856 
or equiv.) 

S,- S.p.s.t. toggle sw. 
S.., S,,. S Sr., S,, S;, S,- S.p.s.t. pushbutton sr. 
E -15 volt hearing -aid battery (Burgess U -10) 
Spkr. -3" PM loudspeaker 
CÁ722- Junction -type transistor (Raytheon) 

Fig, 2. Schematic of transistor "organ." 

nique requires considerably more 
practice to be used successfully than 
the former. 

To use the continuously variable 
control, the toggle switch (S1) is 
thrown. One note at a time may be 
sounded by rotating the knob (on the 
side of the case in the author's model) 
to the desired position, then depressing 
and releasing the "power key." If a 
continually changing note is desired, 
the "power key" is held down while 
the control knob is rotated back and 
forth. Quite eerie effects can be ob- 
tained by doing this. 

Since depressing more than one 
"tone key" at a time essentially con- 
nects two or more resistors in parallel, 
considerable change in resistance, and 
hence in the frequency of the note 
sounded, results. This enables the 
operator to achieve unusual tonal ef- 
fects by depressing two, three, or more 
of the ne keys" simultaneously. 
Other e cts may be obtained by us- 
ing the continuously variable control 
in conjunction with the individual 
"tone keys" (by throwing toggle switch 
S, and then depressing a "tone key" 
and the "power key" simultaneously). 

Fig. 3. Internal view of unit. The "organ' is housed in a standard instrument cabinet. 
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Compiled by KENNETH R. BOORD 

THE INTERNATIONAL SHORT- 
WAVE CLUB, London, is now 
carrying on its second short -wave 

station popularity contest. Until July 
31, all short -wave listeners through- 
out the world -whether members of 
ISWC or not -are invited to write 
down names of their three favorite 
short -wave broadcasters; in as few 
words as possible, explain why the 
No. 1 choice is the favored station; 
then mail this vote to Arthur E. Bear, 
Secy., ISWC, 100. Adams Garden Es- 
tate, London, S.E. 16. England. Suit- 
able prizes will be awarded for best 
explanations, and results will be an- 
nounced in the August bulletin of 
ISWC. 

* * s 

Club Notes 
England- Headquarters for the In- 

ternational Short -Wave League is 86, 
Barrenger Road, London N. 10, Eng- 
land; editor is J. Eric Alban. G3JEA, 
85, Inverness Terrace, London, W. 2, 
England. (Monitor) W. A. Winchester, 
4. Woodgate Road, Eastbourne, Sus- 
sex, England, head of the ISWL Cor- 
respondence Bureau, would be glad 
to hear from anyone interested in 
corresponding with persons in other 
countries (list choice of countries); 
an IRC should be enclosed. along with 

SHORT -WAVE 

a self -addressed envelope for reply. 
Japan-The Japan DX Radio Club, 

Box 7, Nerima, Tokyo, Japan, pub- 
lishes an Overseas Edition of its bul- 
letin (in English); welcomes members 
from throughout the world. (Ishika- 
wa, Japan) 

USA -The annual outing of the 
United 49'ers Radio Society will be 
July 18 at the farm of Jim Pickering, 
Highstown, New Jersey. 

* * * 

Around the World 
Albania- Radio Tirana, 7.850. 6.560, 

now has news 2345 -2400, 1415 -1430. 
(Pearce, England) 

Anglo -Egyptian Sudan -Radio Om- 
durman, listed 524 kc., 6.437, 7.600, 
gives schedule as Arabic daily 2315- 
2345, 1130 -1430; Fri. only 0300 -0430, 
0900 -1000; Sun. only 0300 -0400; in 
English on Fri. 1230 -1300, Sun. and 
Wed. 1115 -1130. (Hardwick, N. Z.) 

Angola -Radio Clube de Huilla, 
10.048, noted 1335 with talk in Portu- 

(None: Unless otherwise iudi,med. all time is 
expressed in American EST : add 5 hours for (l'I' ''News" resets to new -lasts in the English 
language. In order to avoid cnufusio11. the 24 
hour eloe It has 111,11 used in designating the times 
of bn,ad,a +Is. The linnes from midnight until 
1111.111 lire .hull n as 11111111 to 191111 while from 1 

p.m. to 111 are shown as 1111111 to 24(111.1 
The symbol " "' following in nisi rd friaineney 

indie;: ies "varying.- The station may operate 
either above or below the freoueney _n-p. "A" 
n leill, frequency is appl'U \ÍI11:1 n'. 

This attractive Listening Post of veteran DX.er J. W. (Jack) Sherman. Tampa, Florida. 
is built around a National HRO. Sherman has an ingenious system of antenna masts 
and towers, all built so they can be lowered to the ground and anchored safely in 
about five minutes to avoid hurricane damage to his rather elaborate installation. 
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guese; often has severe CWQRM. 
(Pearce, England) Closing 1600 with 
"A Portuguesa;" measured 10.046. 
(Earnhardt, N. C.) Luanda, 11.862A, 
was noted recently on extended sched- 
ule to 1830 closedown. ( Niblack, Ind.) 
Mercier, France, says CR6RO, Silva 
Porto, is still using 7.582 to 1530 close- 
down; best around 1415. (Nattugglan, 
Sweden) 

Argentina -LRA, 9.69, signs on now 
2030 instead of 2100; Spanish. (Balbi, 
Calif.) Noted at good level in English 
1800 over 15.345. (Jacobson, Ill., oth- 
ers ) 

Australia --By this time. Radio Aus- 
tralia should have moved from 11.840 
to 11.810 for the North American East 
Coast "morning" beam 0700 -0845, with 
Sunday DX session 0830. 

Azores -Ponta Delgadá s 11.090 out- 
let is on summer schedule of 1400- 
1500. (Ferguson, N. C.) Heard on 
4.865 at 1530 with news in Portuguese. 

Bechuanaland - Mafeking's 5.900 
outlet is strong in South Africa 1400- 
1500. (Sarkady) 

Belgian Congo -OTM2, 9.380, Leo- 
poldville, noted closing 1600 at excel- 
lent level in N. J. (Schemer) .OTM4, 
6.295, noted with English announce- 
ment 2327, good level, some QRM. 
(Dadson, Mich.) 

Belgium -ORU, 6.000, signs on 1300 
with multilingual calls including Eng- 
lish; this service runs 1300 -1600 for 
Northern Europe. (Pearce, England) 
Heard over 11.850 at good level 1400. 
(Schemer, N. J.) Noted on 17.860 
with news 0515. (Sanderson, Austra- 
lia.) ORU heard over 9.767 to North 
America 2000 -2205 (some days to 
2230) parallel OTC, 9.655, Leopold- 
ville, Belgian Congo. (Matherly, Ohio, 
others) 

Ccn ada -CJCX, 6.010, Sydney, N.S., 
has news 1830. frequent commercials. 
(Niblack, Ind.) CHNX. 6.130, Halifax, 
N.S., noted 2230 -2313 sign -off. (Hamil- 
ton, Mo.) 

Cape Verde Islands- CR4AA, near 
7.400, noted signing on with "A Por- 
tuguesa" 1500; news in Portuguese 
1545; off 1658 with "A Portuguesa." 
(Pearce, England) 

Ceylon- Colombo. 9.57, relays VOA 
currently 0830 -1200 to India- Pakis- 
tan; heard well in Britain. (O'Sulli- 
van) Radio Ceylon. 3.320, noted 0630 
with musical program, commercials. 
(Sanderson, Australia) Good level on 
11.975 at 1030 relaying VOA. (Jacob- 
son, Ill.; Fuller, R. I., others) 

(Continued on page 104) 
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HERE'S A WINNING CARD... 

The Bonded Electronic Technician's Identification Card 

is mighty important to customers. It instantly 
identifies the bearer as an expert technician 
representing a reputable company - lends re- 
assurance to the apprehensive set owner. 

But this is only one of the ways the Raytheon 
Bonded Electronic Technician Program helps 

you. The cash - protection of 
the Raytheon Bond (backed by 

Continental Casualty Company), the Raytheon 
"Code of Ethics" and the sound, sensible busi- 
ness methods the code suggests all help to create 
customer confidence and good will. That means 
more business now, and more business in the 
future from a steadily increasing backlog of 
satisfied customers. 

This potent weapon in the war against con- 
sumer mistrust is yours without cost if you can 
qualify for it. It is Raytheon's investment in your 
future. Call your Raytheon Tube Distributor 
today, and ask him if you can become a Raytheon 
Bonded Electronic Technician. 

RIGHT...FOR SOUND AND SIGHT 

RAYTHEON MANUFACTURING COMPAN 
Newton, Mass., Chicago, Ill., Atlanta, Ga., Los Angeles, Calif. 

July, 1953 

CTIRE TUBES RELIABLE SUBMINIATURE AND MINIATURE TUBES GERMANIUM DIODES AND TRAM 1 LEDNJG 1.1E. MICR NAYS TUBE 
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GUY 
WIRE j 

CLAMP 1 

Model GC -3 

Clamps on mast with a sure grip . . 

accommodates mast to 2" O.D. Fea- 
tures 3 eyebolts for guy wire attach- 
ment. 

Model GC.l . 12 holes for guy wire 
attachment. Accommodates masts to 
l' /t" O.D. 

Model GC -2 . . . similar to Model 
GC -1 with 2 eyebolts for guy wire 
attachment. 

South River Antenna Mounting Acces- 
sories are carried by every leading TV 
Parts Jobber from coast to coast. 

Write for your copy of our new 
1953 catalog. 

BARGAINS BARGAINS BARGAINS 
Famous y STEVE -EL 
BRANDED 

MINN ,A7 

ICE ,e5 x5 

;xa 
s94 
5W4 /CC r.A7 
r,4A8 
GAGS 
r,AxS 
GALS 
6496 
6496 

Z 1 

m 
Brand 

All All New 

top 

CO Dept. N-7 

TUBES 
All Brand New 
Individually Boxed 

FAR BELOW WHOLESALE COST! MO 
SO 59 BASS .49 636 .79 8 

54 
.34 125L7 .R7 XII 

.63 6ÁO5 .39 686 .41 { %S .37 í25N) .s1 

.54 6ÁT6 .37 BLBG .59 7C{ .42 1]so7 .42 

.56 6B %4 .92654 .44 7N7 . 94 
x 608 .92 85/2 .32 7 87 .62 í4M] .54 

.48 GRAS .5 8507 .49 12A6 .4R 1978 .78 
AN 6BC5 .58 8587 .49 12/17{ .8 25006 .77 

.63 68C7 .AB ú5L7 .52 12 /1T7 .68 25W .4R 

.4R 68(6 .48 65N7 .54 12AY{ .43 25L6 .45 

.47 6e06 1.21 650] .42 12Á07 .56 252{ .42 
.62 .44 12ÁV8 .92 35L5 .47 

.82 8816 s3 .7/ í2A17 .89 35L8 .13 

.91 [BNB .]4 SUR . {7 í2A27 .B4 35W4 .37 

.62 804 .34 SUR .78 12801{ .46 35BS :g. 1.14 SCR[ .4R 651607 .46 12RÁ7 .39 SOGS .O .41 6e06 1.21 8V8 .83 12086 .46 SOLE .48 .43 6F6 .19 6W4 .45 125/17 .52 x0 .3{ 

.37 6J5 . .37 6W8 .52 12587 .9 11723 .38 

WEN ELECTRONIC 
SOLDERING GUN 

250 Watts. 
Cho,cr 
of red 
green, 71 
black. 

9 
each 

Lofs of 3 $8.64 

3 SPEED Portable 
RECORD PLAYER 

Complete 
with 

amplifier, 
speaker, 

permanent 
needle. 

Smart 
leather- 

ette 
cale. 

$1499 
AUTO SPEAKER 

Special Sale! 
Famous 

5" 4 ohm 
5' ." 4 ohm 
6" 4 ohm 
Any assortment 

of 99c ea. 
Minimum Order S5.00 

$109 
ea. 

Lots of 3 

$15.99 Boch 

SUPREME 
TESTERS 

Model 600 - 
Tube & Set 
Tester 

Model 616 - 
Tube & Battery 
Tester 

Another NEW STEVE -EL STORE! Pla 
166 Washington Street, New York City 

Come in and get acquainted 

STEVE -EL ELECTRONICS CORP. 
61 Reade St. COrtlandt 7-0086 New York 7, N. Y. 

Z 

**NEWS* * 

SOUTH RIVER METAL 
PRODUCTS CO , INC. 

SOUTH RIVER, N. J. 

PIONEER ONO OUTSTANOIN; PRODUCER 

OF EINIIl LINE OE ANTENNA MOUNTS 
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Silencer 
An Amazing Permanent 

Protective Film 
which will 

3 Full Oz. 
not 2oil 

Avadalle in Quart 

and Gallon sins. 

Instantly clean and remove rust 

from controls, bandswitches, tuner 
assemblies, etc. 

Lubricate and Silence all 
moving parts 

Leave a protective coating 
which will last indefinitely 

Silencer is not an oil that gums 
controls or changes capacity. 
As a cleaner it is 100 times 
more effective than carbon 
tetrachloride. 

Tell your Distributor you want Silencer 

Illinois 
RESEARCH LABORATORIES 

22 W. Madison St. 

Chicago 2. Illinois 

TV Circuit Tracing 
(Continued from page 56) 

low -voltage power supply. This could 
be the trouble here, too, but the same 
symptoms will also be produced by a 
defective 25L6GT. 

Another consequence of this ar- 
rangement is that any lowering of the 
+ 135 volts by some defect in the 
audio system will tend to produce a 
weak video output coupled possibly 
with a dim raster or no raster at all. 
Thus, increase in grid bias would 
raise the internal resistance of the 
audio amplifier and reduce the 135 
volts to a lower value. The television 
technician who is unable to properly 
follow the d.c. distribution circuits in 
this (and similar) systems would cer- 
tainly waste a lot of valuable servic- 
ing time wondering where to start. 

With the foregoing explanation in 
mind, would you like to test your 
circuit tracing ability? If so, then 
study the schematic diagram of the 
RCA television receiver shown on 
page 50. See how much difficulty you 
have answering the following ques- 
tions, all of which pertain to this 
circuit. 

1. List the d.c. voltage or voltages 
which are supplied by the power sup- 
ply directly at its output. 

2. Are there any other "B+" lines 
in the set ? If so, what are their volt- 
ages and how were these obtained? 

3. From which "B+" line do the 
following stages (or portions of 
stages) receive their voltages? 

A. 2nd video i.f. amplifier. 
B. Audio output stage. 
C. Sync output stage (Vsa). 
D. Anode No. 1 (at pin 10) of 

picture tube. 
E. R.F. amplifier. 
F. Ratio detector (VIM). 

4. What stages are tied into the 
boost "B+" line? 

5. Does the power supply furnish 
negative voltages to the receiver cir- 
cuits? 

Answers to these questions will be 
found on page 114 of this issue. Check 
your answers against these to see how 
well you can trace the d.c. distribu- 
tion paths in this television receiver. 

-,n- 

HAMFEST SCHEDULED 

TH 
E South Hills Brass Pounders and 
Modulators have scheduled their fif- 

teenth annual hamfest for Sunday after- 
noon, August 2nd. 

The event will be held at Spreading 
Oak Grove and Totem Pole Lodge, South 
Park, Pittsburgh, Pa. from noon until 
dark. 

Registration is $2.00. A hot lunch will 
be available on the grounds at a nominal 
cost. 

Entertainment has been planned for 
the ladies as well as an extensive series 
of events for hauls. Prizes will be of- 
fered in var' s classifications. 

Additional information is available 
from John Duggan, W3OBO, c/o the 
club at 709 Forbes St., Pittsburgh 19, 
Pa. ío- 
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TRAIN FASTER- TRAIN BETTER- TRAIN EASIER 
IN 10 MONTHS - OR LESS - FOR 

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

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

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

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

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

ready to handle any practical job in the booming Radio-Television industry. 
F 
"°xst.;:`,S::Ttw" Start your own profitable Radio-Television shop ... or accept a good pay- 

ing job. I have trained hundreds of successful Radio-Television technicians 
during the past 21 years -and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts - FREE! 

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

Valuable Equipment Included 
With Training 

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

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

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

SPRAYBERRY ACADEMY OF RADIO 
NORTH 

Dept. h o 
ST. Cc ago 

MAIL COUPON 
TODAY! 

NO OBLIGAT /ON 

I invite you to get all the facts- 

YOU T° 3 BIG 
RADIO- TELEVISION BOOKS 

I want you to have ALL the facts about 
my new le -MONTH Radio-Te.evision Training 

-without cost! Rush coupon for my three big Radio- 
Television books: How to Make Money in Radio- 
Television." PLUS my new illustrated Television Bul- 
letin PLUS an actual gam le Sprayberry Lesson -ALL 
FREE. No obligation and no salesman win call. Mail 
coupon NOWT 

L 

SPRAYBERRY ACADEMY OF RADIO, Dept. 2 -Y 
111 North Canal St., Chicago 5, III. 
Please rush to me all information on your 10 -MONTH Radio-Tele- 
vision Training Plan. I understand this does not obligate me and that 
no salesman will call upon me. Be sure to include 3 books FREE. 

Name Age 

Address 

City - Zone State 
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to the 

E.E. 
' PHYSICS GRADUATE 

with a,l interest 
or experience in 
RADAR or 

ELECTRONICS 

Hughes Research and 
Development Laboratories, one 
of the nation's large electronic 
organizations, are now creating a 
number of new openings in an 
important phase of operations. 

Here is 
what one of 
these 
positions offers 
you 

OUR COMPANY 

located in Southern California, is presently 
engaged in the development of advanced 
radar devices. electronic computers and 
guided missiles. 

THESE NEW POSITIONS 
are for men who will serve as technical ad- 
visors to the companies and government 
agencies purchasing Hughes equipment. 

YOU WILL BE TRAINED 

(at full pay) in our Laboratories for several 
months until you are thoroughly familiar 
with the equipment that you will later help 
the Services to understand and properly 
employ. 

AFTER TRAINING 
you may (I) remain with the Laboratories 
in Southern California in an instruction or 
administrative capacity, (2) become the 
Hughes representative at a company where 
our equipment is being installed, or (3) be 
the Hughes representative at a military base 
in this country -or overseas (single men 
only). Adequate traveling allowances are 
given, and married men keep their families 
with them at all times. 

YOUR FUTURE 

in the expanding electronics field will be 
enhanced by the all- around experience 
gained. As the employment of commercial 
electronic systems increases, you will find 
this training in the most advanced tech- 
niques extremely valuable. 

n 

How 
to 
apply 
If you are under 35 years of age 
and have an E.E. or Physics 
degree and an interest or 
experience in radar or electronics, 

I- HUGHES 
RESEARCH AND DEVELOPMENT 

LABORATORIES 

Scientific und Engineering Staff 
Culver City, 
Los Angeles County, California 
r 

As- .urance is required that the relocation of the 
applicant will not cause the disruption of an 

urgent military project. 

TV PARTS REPLACEMENT GUIDE 

TV POWER TRANSFORMERS 
(Continued from page 63) 

RECEIVER MFR. CHICAGO 
Part No. 

SPARTON 
AB44014 -1 

AB44015-1 
AB44017-1 

AB44018-1 
AB44019-1; 

020-1 
AB44021-1 
AB44027-1 

STEWART- WARNER 

Part No. 

TP -360 
PV-200 8 

F0 -615 
TP -450 

TP-360 

HALLDORSON 
Part No. 

P9731 

P9711 
P9708 

P9725 
P9727 

P9727 
P9711 

MERIT 
Part No. 

P-3053 

P-3059 
P-3169 + 

P-3067 
P-3054 

P-3067 
P-3059 

TRIAD 
Port No. 

R-33B 8 
F-16% 

R-358 
R-16A 8 

F-51 X 
R-40B 

R40B 

THORDARSON 
Part No. 

T-26R00 

T-26R19 

508060 TP-375' P9717 R-356 T-26R 19 
508702 TP-450 P9717 P-3054 R-358 T-26R 19 
509380 TP-370 ° P9705 P-3053 R-398 T-26R 19 
509679 R-358 T-26R 19 
520487 TP-356 P9711 
709679 R-408 8 

F-50% 
STROMBERG -CARLSON 
161414 R-40A T-26R00 
161417 P9728 P-3174 R-50A 
161419 TP-395' P9709 P-3059 R-386 T-26R00 
161421 P9728 R-308 8 

F-13X 
161423 R-366 
161424 P-3053 F-16X T-21F10 
161425 F0-63 F5512 P-2946 F-S1% 
161427 P-3053 R-5011 
161429 TP-356° 
Models 317RPM, 

317TM 
P-3055 R-506 

TELE -TONE 
TTR -105 TP-355 P9713 P-3059 R-35B T-26R19 
TTR -170 -D P9731 R-33A T-26R19 
TTR -174 -D F0-615 S. F-21A 8 T-21F12 

FO-610 F-13X 
TTR-182-D TP-405 8 P9737 P-3078 R-388 T-26R00 

FO-615 
TTR-188-D TP-360 P9711 P-3059 R-358 T-26R19 
TTR-193-D TP-405 P9739 P-3055 R-39B T-26R21 
TTR-222D FO-615 F5511 P-3074 F-52% T-21F60 
TRAV-LER 
TV-TR1 TP-360' P9708 P-3169 R-33A 
TV-TR-9 P9730 P-3169 R-38A T-26R00 

TRUETONE 
Cl 2A-18839 TP-360' P9711 P-3070 R-358 T-26R19 
520170 TP-410 P9713 P-3169 R-35 A T-26R 19 
52C196 P9733 P-3169 R-42A TV-24R98 
53X286 PH-120B P9317 R-1411 TS-24R05 
53x290 PH-70 P9315 R-10B 
53%291 P9207 R-6B 
53X297 TP-355 P9711 P-3063 R-358 T-26R 19 
53X298 TP-355 P9713 P-3059 R-208 T-26R23 
53X302 TP-360 P9719 P-3059 R-378 R-26R00 
53X308 TP-392 P9731 P-3053 R-338 T-26R19 
53X313 TP-392 P9731 P-3053 
53X318 TP-360 P9709 P-3059 R-33B T-26R 19 
WESTINGHOUSE 
V-5936 P9723 P-3066 R-50B T-26R00 
V-6131 PV-120 P9208 R-128 TS-24R05 
V-6481 FO-615 F5511 F-52X T-21F60 
V-6481-2 FO.615 f F5529} P-3074 F-52X T-21 F60 
V-6481-3 FO-6151 F5529 P-3074 F-52X T-21 F60 
V-6505 PV-70A 1 P9305 P-2951 f R-7B 
V-6851 PH-70B P9307 P-2951 R-78 
V-6988 TP-365' P9721 P-3061 R-31B T-26R00 
V-9395 TP-225 P9723 P-3066 
V-9595-1 TP-365 8 P9723 P-3066 R-39B T-26R21 

FO-615 
V-9723 TP-356 P9723 P-3066 R-398 T-26R21 
V-9780 P9723 P-3066 R-398 T-26R21 
V-9899 TP-365 ' P9723 P-3066 R-39BC 
V-9958 TP-365 t P9723 P-3066 R-38B T-26R00 
V-9958-2 PH-200 P9723 P-3066 R-39B 
ZENITH 
95 -1124 TP-390 P9728 P-3174 
95 -956 PV-200 P9318 R-20 A T-26 R 23 
95 -1115 TP-390 P9728 
95 -1168 TP-390 P9725 P-3169 R-50B 
95 -1169 P9725 P-3169 R-508 
95 -1171 F-21A 8 T-21F12 8 

13X 21FC8 
95 -1242 TP-358 R-35 A' T-26R 19 
95 -1245 TP-362 P9728 P-3169 R-14A 
95 -1253 PV-120A P9314 R-40 A 
95 -1260 TP-358 R-4013 
95 -1277 TP-324 

Add series resistor. t Drill new mounting holes. ' Use universal mounting brackets. _ Use resistor 
in rectifier plate lead. 

DAnln E TCI CVlclnu NCWC 
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Save by ordering aired from 
manufacturer. 

All high quality standard band 
components 

Increased knowledge through 
actual construction 

4 Sound engineering insures ex. 
cellent performance 
Kit construction is fascinating 
and enjoyable 

eCZtil4W MODEL 0-8 

OSCILLOSCOPE K I T 

!Te4tM t 
VOLTAGE CALIBRATOR KIT 

The use of a Voltage Calibrator will greatly 
increase oscilloscope usefulness. Provides a 

convenient method of making peak to peak 
voltage measurements by establishing a rela- 
tionship between the unknown wave shape 
and the Voltage Calibrator. Voltage ranges 
01 -100 volts peak to peak. The Voltage Cali- 
brator features direct reading scales and a 
regulated power supply system. 

MODEL VC -2 

$1150 
Shipping Wt. 4 lbs. 

-4exteit4ie VACUUM TUBE 

VOLTMETER KIT 

'l'he outstanding new 1953 model 0-8 Heathkit Oscilloscope features the 
finest performance ever offered in this extremely popular kit instrument. 
Primarily intended as a general purpose oscilloscope for the faithful repro- 
duction of actual wave forms and other electrical phenomena, it's vastly 
improved band width. good 100 KC square wave reproduction, three step 
vertical input attentuator. .025 volts per inch vertical sensitivity, etc., 
admirably qualify this instrument for TV and radio servicing. laboratory 
use, ham application and all general electronic development work. Improved 
vertical band width is obtained through the use of shunt peaking chokes 
with proper cathode compensation in the push -pull output stage. For 
additional flexibility of operation, provisions have been made for direct 
connections to the deflection plates, a Z axis input and a spot shape control 
for really fine focusing. 

This beautiful kit is complete with all 10 tubes, including a 5' cathode ray 
tube, calibrated graph screen and flexible test leads. All necessary con- 
struction components, such as hardware. chassis, transformer, etc., and a 
detailed step by step construction manual, greatly simplify the assembly of 
this instrument. 

t 
frCRLfZGL 

ELECTRONIC SWITCH KIT 

'l'he Heathkit Electronic Switch Kit 
will further extend scope usefulness 
by permitting simultaneous observa- 
tion of two individually controlled 
t races. Continuously variable switch- 
ing rates 10 cps to 2.000 cps in three 
ranges. Will also serve as a square 50 
wave generator over the range of 

MODEL 
S -2 

switching frequencies. 

The beautiful new 19.53 Heathkit Model V -6 VTVM, the world's most popular kit 
instrument, now offers many outstanding new features in addition to retaining all 
of the refinements developed and proven through the production of over 70,000 
VTVM kits. The Heathkit VTVM now features extended voltage ranges with 50% 
greater coverage on the DC range. New 1' í volt low scale provides well over 2í'a 
inches of scale length per volt permitting faster measurements with greater accu- 
racy. AC and DC ranges are 0- 1.5- 5- 15 -50- 150 -500 -15(K) volts 11.000 volts 
maximum on AC). Ohmmeter ranges are X1, X10, X100, X1,000, XIOK, X100K 
X1 meg. Measures .1 ohm to 1.0(M) megohms. Other features are db scale, center 
male zero adjust and polarity reversal switch. High 11 megohm input resistance 
virtually eliminates circuit loading. 

The low anti -inflation price of this tremendously popular kit includes all tubes, 
necessary constructional material, test leads and the construction manual. 

'feat`cíit AC VACUUM TUBE 

VOLTMETER KIT 

MODEL AV -2 

$2950 
Shipping 

Wt. 5 lbs. 

I 

Shipping 
Wt. I1 lbs. 

A new mplifier type Al' VTVM 
that makes possible those sent it ive 
measurements so essential in 
laboratory or audio work. Ten 
voltage ranges covering from .01 
ItMS full scale to 300 volts HMS 
full scale. Input impedance I 

megohm with frequency response 
20- 50,000 cycles. l'en 1)13 ranges 
from -52 to +52 DR. Four diodes 
in meter bridge circuit for maxi- 
mum linearity. 

'reatickit 
HANDITESTER KIT 

MODEL M -1 

$1350 
Shipping 
Wt. 3 lbs. 

'I'he ever popular Handitester is 
now supplied with a Simpson 4(X) 
microampere meter movement. 
Provides AC and DC voltage 
ranges 0- 10- 30- 300 -1,000 -5,000 
volts. Ohmmeter rangea 0 -3,000 
and 0- 300,000 ohms. DC current 
measurements 0 -10 and 0 -100 
milliamperes. A completely self 
contained portable instrument. 

HEATH COMPANY Benton Harbor 15, Mich. 
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HEATHKITS for the ENGINEER 
tieatlsleit VISUAL AURAL 

SIGNAL TRACER KIT 

$2250 
Shipping 

Wt. 10 lbs. 

Designed especially for 
service applications in AM - 

SW-FM- V repair work. 
RF and audio two channel 
input. More than adequate 
sensitivity -new noise lo- 
cator circuit -calibrated 
wattmeter-substitution 
speaker -visual signal 
indication. Can be used 
with scope and VTVM, 
checks phono cartridges. 
phono mechanisms, micro - 
phones, tuners, etc. Let the 
Heathkit Visual Aural Sig- 
nal Tracer help you. 

leau%it 
CONDENSER CHECKER KIT 
An instrument designed solely 
for its particular job. Not a 
"sideline" of a multiple function 
instrument. Measures value and 
quality of unknown condensers 
and resistors. Capacity range 
.00001 mfd to 1,000 mfd. Resist- 
ance range 100 ohms to 5 meg- 
ohms. Sensitive electron beam 
indicator -five polarizing tea 
voltages -safety spring re- MOD E turn leakage test switch. 
An amazingly accurate in- $1 
strument at this low price. 

RESISTANCE SUBSTITUTION 
BOX KIT 

Choice of 36 switch 
selected resistance 
values 15 ohms to 10 
megohms. All stand- 
ard RTMA 1 watt 
10% resistors. Buy 
several for 
those lab 
and service 
applications. 

L C -3 
rim) Shipping 

Wt. 8 lbs. 

MODEL 
Ship. Wt. 

2 lbs. 

RS-1 

$550 

feetelf4;t 

AMATEUR 
TRANSMITTER KIT 

MODEL AT -1 

$2950 
Shipping Wt. 15 lbs. 

Here is the long awaited 
Heathkit entry into the 
amateur radio field. 
The Heathkit AT -1 
Transmitter kit is a 
well designed basic 
transmitter incorporat- 
ing many desirable features 
and providing maximum over- 
all performance. 
Convenient band switching eliminates the bother and annoyence 
of plug in coils. It is merely necessary to switch to the desired 
frequency and plug in your favorite crystal or VFO. This trans- 

mitter features a self- contained power supply mounted on 
the some chassis and cabinet enclosed to minimize TV I. 
AC line by-passed to reduce radiation. 

'l'he coils supplied with the Heathkit AT -I are 
pre -wound and adjusted for the necessary fre- 
quency coverage of 80- 40 -20 -10 meters. The 
entire kit is supplied complete with all tubes, coils, 
punched and formed chassis and cabinet, as well as 
all constructional material required. A detailed 
assembly and operation manual is also furnished. 

ea tlispGt 
SIGNAL 

GENERATOR KIT 

eettif4e't 
GRID DIP METER KIT 

World's largest selling 
Grid Dip Meter. Five 
pre-wound coils -fre- 

quency cover- 
age 2 -250 

mc. Sim- plified 
construc- 
tion and 
operation 

MODEL SG -7 

$1950 
Ship. Wt. 8 Lbs. 

A service 
"must" is a re- 
liable source of 
modulated (400 

cycles) or unmodulated RF output. 
Frequency range 150 KC to 150 MC. 
Step attenuated and variable output 
-internal or external modulation. 
High output level and performa use 
with low coat. 

eatlr+ct 
TUBE CHECKER KI 

MODEL 
GD -1 A 

$1950 
Ship. Wt. 4 lbs. 

Make those all important 
tube tests quickly and ac- 
curately. Checks all tube 

types encountered in 
radio and TV work. 
Simplified setup and 
switching system pro- 
vides fast checks for 
shorts, opens, indi- 
vidual elements and 
over -all quality. Port - 
ablecahinet available 
at slight additional 

MODEL TC -1 coat. TV picture 
tube adapter also 
available. See 
order blank. 

Shipping Wt. 12 lbs. 

Revised Roll Chart .50 

'reQüL)eCt LABORATORY REGULATED 

POWER SUPPLY KIT 
A regulated variable 160- 
450 volt DC output power 
supply for the lab or serv- 
ice shop. Accurate voltage 
and current measurements 
with large Simpson meter. 
AC supply 6.3 volts at 4 
amperes -standby switch 
eliminates warmup time. 
Low hum content -5 tube 
circuit. AC and DC output 
voltages isolated from panel 
for maximum operational 
flexibility. 

MODEL P5 -2 

$2950 
Ship. Wt. 17 Lbs. 

f'l'eetildi 
VIBRATOR 
TESTER KIT 

Checks for starting and 
quality of interrupter and 
self rectifier type vibra- 
tor.. Five sockets - 
checks hundreds of typer. 
Operates from continu- 
ously variable type bat- 
tery eliminator. 

,'ea.tlsfeit 
SQUARE WAVE 

GENERATOR KIT 

4 `v 
O 

MODEL VT -1 

$1450 
Shipping Wt. 6 lbs. 

MODEL SO -1 

$2950 Ship. Wt. 
12 lbs. 

True square wave output 
with frequency range It) 
cycles to 100 KC. High 
variable output voltage 
level 0 -20 volts at 600 
ohms output impedance. 
Provisions for external 
synchronization. The 
ideal instrument for TV 
service work and wide 
band amplifier circuit 
development. 

HEATH COMPANY Benton Harbor 15, Mich. 
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2reetelc4ce 
IMPEDANCE BRIDGE KIT 
Provides choice of Wheatstone. 
Capacitance Comparison, Max- 
well or Hay bridge circuits. 
Measurement of resistance- 
capacity-inductance- 
dissipation factor - 
storage factor. 1' 
precision silver mira 
capacitance standard 

precision re- 
sistors. 

MODEL 1B -1B 

$6950 
5hipping WI. IS lb,. 

ñ'eatA .a 
INTERMODULATION ANALYZER KIT 

AUDIO OSCILLATOR KIT 
MODEL AO -1 

$2450 
Ship. Wt. 

11 lbs. 

eat./4.4 Y 

DECADE 
RESISTANCE KIT 

s046 MODEL DR -1 

e $1950 
*AI . 

Shi4 

lp. 

. 

bs. 
Wt 

Individual switch selec- 
t ion of twenty 1% pre- 
cision resistors in 1 ohm 
steps from I to 99,999 
ohms. Sturdy ceramic 
wafer switches featur- 
ing silver plated con- 
tacts and smooth posi- 
tive detent action. 

1 

1 

w...- 

MODEL IM-1 
Shipping Wt. 

17 lbs. $3950 

Intermodulation dis- 
tortion analysis is one 
of the most satisfactory 
methods of checking 
audio equipment. The 
1M -1 features two self 
contained high freq uen- 
cy generators (3,000 
and 7,000 cycles) a 60 
cycle low frequency 
source, intermodula- 
tion section, AC 
VTVM, and power 
supply all in one com- 
plete unit. Direct read- 
ing 1M percentages on 
3 calibrated scales 30'., 
-10% -3 %. 

Q METER KIT 

MODEL 0M-1 
$3950 Ship. Wt. 7 14 lbs. 

A typical Heathkit in- 
vasion of the laboratory 
instrument field. Here 
is the first successful 
low priced q meter ever 
offered in kit form. Os- 
cillator supplies RF in 
the range of 150 KC to 
18 mc. Reads Q directly 
on calibrated meter 
scales. Measures Q of 
condensers, RF resist- 
ance and distributed 
capacity of coils. Cali- 
brate capacitor with 
range of 40 mmf 
to 450 mmf with 
vernier ±3 mmf. 
All measurements 
made at the oper- 
m ing frequency. 

Features sine 's V 
or square - 

- f 
wave coverage from 
20- 20,000 cycles in 3 
ranges. Variable 10 volt output level 
at 600 ohms impedance. Thermistor 
controlled linearity - precision multi- 
plier resistors- distortion less than 
.6%. An outstanding instrument value 
at t his amazing low price. 

eaticiit 
AUDIO FREQUENCY 

METER KIT 

MODEL AF -1 

$3450 
Ship. Wt. 12 lbs. 

,lcat44et 
DECADE 

ONDENSER KIT 

BAR GENERATOR KIT 

Fa. itch selected l';. 
silver mica preci- 
sion condensers 
providing capacity /. 
range of 100 
mmf. to 0.111 lip 
mfd. in steps of 
100 mmf. 
MODEL DC -1 --" 

i 
The Heathkit BC -1 Bar 
Generator represents an- 
other welcome addition to 
the fast growing line of 
popular Heathkits. The 

station transmitted teat pattern is rapidly 
disappearing and the Bar Generator is the 
logical answer to the TV serviceman's prob- 

lem in obtaining quick accurate adjustment information. 
The Bar Generator produces a series of horizontal or vertical liars 

on the TV screen. These bars are equally spaced and will quickly indi- 
cate picture linearity of the receiver under test. Since picture 
linearity is independent of transmitting frequency, it is un- 
necessary to provide coverage throughout the VHF range, 
thereby holding down instrument cost. 

The Heathkit Bar generator is simple to use and is 
extremely portable. providing a quick means of choking 
the television receiver either in your workshop or in 
the customer's home. 

MODEL BG -1 
$1650 

$1450 Shipping Wt. 4 lbs 

Indicates audio frequency on 
large 419' Simpson meter. 
Ranges 10 cycles to 100 kc 
at input voltage level of 3- 
3íN1 volts RMS. The input 
wave shape is not at all 
critical. Useful in production 
line testing -indicating 
square wave frequency -de- 
termining generator output. 
Operation entirely electronic, 
no vibrating reeds. 

7featlr -4a 
AUDIO GENERATOR KIT 

A new extended 
range 18 cycles -1 megacycle 
audio instru- 
ment at a re- 
markably low 
price. Five con- 
tinuously vari- 
able output ran- 
gea -600 ohm out- 
put impedance - 
low distortion 
figure, less than 
.4% from 100 cps 
through audible 
range. 

Ship. Wt. 6 lbs. 

'featlt4Lt 
BATTERY 

- ELIMINATOR KIT 

J A vari:.blru n volt DC 
supply source rated at 
10 amperes continu- 
ously and up to 15 

amperes intermittently. Volt- 
meter, ammeter, automatic 
overload relay, fuse protec- 
tion -heavy duty Mallory 
17 disc rectifier. 

Wiresa4cr 
TELEVISION SWEEP 

GENERATOR KIT 
Frequency coverage lo 
nie and 150 -230 mc. Varial de 
sweep width 0 -12 mc, built 
in absorption type marker, 
step and continuously vari- 
able output and blanking 
circuit. 

MODEL TS -2 
Ship. Wt. $3950 

20 lbs. 

WRITE FOR ?4CC 

CATALOG 
\ rn' I, page alt t l'al- 
:dog lists all kits, speci- 
t i rations, schematics 
.end latest price infor- 
mation. 

HEATH COMPANY Benton Harbor 15, Mich. 
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NEW HEATHKIT WILLIAMSON TYPE 

AMPLIFIER KIT 
The ideal amplifier for custom high 
fidelity audio installations. Tops 
in performance, value. and flexi- 
bility of operation. Either Alice 
Lansing Peerless or Acrosnund out- 
put transformers available. What 
Williamson type amplifier pplied 
with a matching preamplifier. 

.16 

Broadcast Model BR -I 5 
'Pube- Broadcast Band 550 
to 1600 K1' coverage. 
Shipping Weight 11 lbs. 

$19.50 

W -2 Amplifier Kit Licari. Main 
Amnul,er ah Peerless onniut 
i r:u,- runner, power Supply hell 
WA -PI Preamplifier Kill Ship- $69" ping Weight 37 11,5, Shipped uV4 
express only. 

W.2M Amplifier Kit linel. Main 
Amplifier Willi Peerless Output 
Trapping 

Weight 20 11,5. Shll'in,'I $4915 non 
express only 
W -3 Amplifier Kit (Incl. Main 
Amplifier with Aerosu,lr,il Output 
Transformer, Power pply and 
WA-Pl Preamplifier Kit/ Ship- $6950 ping Weight 37 11m. shinned ex- 
press only 
W -3M Amplifier Kit ling. Mai, 
Amplifier with Aen,snund Output 

75 Tra5iwwn.l nsromier arid Power n' sh,eniogWeight 2e Ibn. 
"sures only 
WA -lit Preamplifier Kit only $1915 ing Weight 6 Ms. : hipwd d 

- or panel Post 

MODEL A -7 

945e 
ß . Dual inputs . -- 

separate bass and 
treble tone con- trols- output imped- 

ances 4 -8 -15 ohms. 
A -7A 
Amplifier with pre-am- 
plifier stage for low level 
copula... $16.50 

Three Band Model AR -1 
6 'rube all wave circuit 3 
Ranges. continuous cover- 
age 550 KC to over 20 MC. 
Shipping Weight 11 lbs. 

$23.50 
MODEL FM -2 Sensitive transformer opc'mtetl 

$2250 $ tube circuit, Frequency cov- 
enge 88 -I08 mc. Pre- aeeem- 

e hled and tuned "front end." 
Shipping wt. 916.. tVernier tuning with slide rule 

Ype dial. 

A high fidelity full 20 watt 
general purpose amplifier. 
Dual inputs and separate 
tone controls for maximum 

flexibility. Peerless 
output transformer 
4, 8 and 16 ohms. 
A -8A with addi- 
tional preamplifier 
stage for low level 
cartridge, micro- 
phone, etc. $35.50 

HEATH COMPANY Benton Harbor 15, Mich. 

MAIL YOUR 
O HER 

TODAY 

TO 

HEpTN 
(13MPpNY 

BENT HI(N G AN 

S. 

O R D E R B L A N K 

9 

QUANTITY ITEM PRICE 

SHIP VIA 
Parcel Post 

Express 

Freight 
Best Way 

(PLEASE PRINT) 

QUANTITY ITEM PRICE 

Heathkit Oscilloscope Kit -Model 0 -8 (26 lbs.) $43.50 Heathkit Square Wave Generator -Model SQ -I (12 lbs.) 29.50 

Heathkit Amateur Transmitter Kit -Model AT -1 (15 lbs.) 29.50 Heathkit AC VTVM Kit -Model AV -2 (5 lbs.) 29.50 

Heathkit Bar Generator Kit -Model BG -I (6 lbs.) 14.50 Heathkit Intermodulation Analyzer Kit -Model IM -1 (17 lbs.) 39.50 

Heathkit Voltage Calibrator Kit Model VC -2 (4 lbs.) 11.50 Heathkit Regulated Power Supply Kit -Model PS -2 (17 lbs.) 29.50 

Heathkit Electronic Switch Kit -Model S -2 (11 lbs.) 19.50 Heathkit Handitester Kit -Model M -I (3 lbs.) 13.50 

Heathkit TV Alignment Generator Kit -Model TS -2 (20 lbs.) 39.50 Heathkit Decade Resistance Kit -Model DR -1 (4 lbs.) 19.50 

Heathkit Q Meter Kit -Model QM -1 (14 lbs.) 39.50 Heathkit Decade Condenser Kit -Model DC -1 (4 lbs.) 16.50 

Heathkit Grid Dip Meter Kit -Model GD -lA (4 lbs.) 19.50 Heathkit Impedance Bridge Kit -Model IB -IB (15 lbs.) 69.50 

Heathkit VTVM Kit -Model V -6 (6 lbs.) 24.50 Heathkit Resistance Substitution Box Kit -Model RS-1 (2 lbs.) 5.50 

Heathkit Visual -Aural Signal Tracer Kit -Model T -3 (10 lbs.) 22.50 Heathkit F.M. Tuner Kit -Model FM -2 (9 lbs.) 22.50 

Heathkit Condenser Checker Kit -Model C -3 (8 lbs.) 19.50 Heathkit Broadcast Receiver Kit -Model BR -I Ui lbs.) 19.50 

Heathkit RF Signal Generator Kit -Model SG -7 (8 lbs.) 19.50 Heathkit Three Band Receiver Kit -Model AR -I (11 lbs.) 23.50 

Heathkit Tube Checker Kit -Model TC -1 (12 lbs.) 29.50 Heathkit Amplifier Kit -Model A -7 (10 lbs.) 14.50 

Heathkit Portable Tube Checker Kit -Model TC -IP (15 tbs.) 34.50 Heathlet Amplifier Kit -Model A -7A (10 lbs.) 16.50 

Heathkit Portable Tube Checker Cab. only No. 365 (8 lbs.) 7.50 Heathkit Amplifier Kit -Model A -8 (16 lbs.) 33.50 

Heathkit TV Tube Adapter No. 355 (I lb.) 4.50 Heathkit Amplifier Kit -Model A -8A (16 lbs.) 35.50 

Heathkit Battery Eliminator Kit -Model BE -3 (17 lbs.) 24.50 Williamson Type Amplifier Kit (Type: 
Shipped express only Heathkit Vibrator Tester Kit -Model VT -1 (6 lbs.) 14.50 

Heathkit Audio Generator Kit -Model AG -8 (1l lbs.) 29.50 WA -P1 Preamplifier Kit (6 lbs.) (Shipped exp. or p.p.) 

Heathkit Audio Oscillator Kit -Model AO -1 (11 lbs.) 24.50 

Heathkit Audio Frequency Meter Kit -Model AF -1 (12 lbs.) 34.50 

End sed find ( ) check ( ) money order tor 
Plea e ship C.O.D.( I postage enclosed for pounds. 

On Exp ess orders do not include transportation charges -they will be collected by 
the exp ess agency at time of delivery. 

ON PARCEL POST ORDERS include postage for weight shown ORDERS FROM CANADA must insiudu full remittonce for m.rchendise. 

74 RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


NEW TV GRANTS SINCE FREEZE LIFT 

Continuing the listing of construction permits granted by FCC since 

lifting of freeze. Additional stations will be carried next month. 

STATE 
California 

Indiana 
Iowa 
Kentucky 
Michigan 
Mir. nesota 

CITY 
Fresno 
San Francisco 
Waterloo 
Cedar Rapids 
Richmond 
Cadillac 
Minneapolis 

CALL' 

WMT-TV 
... . ....... 
WTCN 

CHANNEL 
47 
32 
15 
2 

60 
13 
11 

FREQUENCY 
(mc.) 

668 -674 
578 -584 
476 -482 

54 -60 
746 -752 
210.216 
198.204 

POWER 
(Video) 

210 
81 
20.5 
54 
81 

290 
316 

!sharing air time with) 
St. Paul WMIN-TV 11 198 -204 316 

Missouri Cape Girardeau 18 494 -500 11 
Montana Great Falls KMON-TV 3 60 -66 1.7 
New Hampshire Keene 45 656 -662 23 
New York Albany WROW-TV 41 632 -638 200 
Oklahoma Miami 58 734 -740 1.75 
Rhode Island Providence 16 482 -488 210 
South Carolina Greenwood WCRS-TV 21 512 -518 93 
Texas Abilene KBRC-TV 9 186.192 17.4 
Went Virginia Wheeling 7 174 -180 316 

REVISED CALL LETTER LISTING 
(Since the publication of the listings in April, May, and June, the following final TV call letters 
have been assigned to new stations by the Commission.) 

STATE CITY CALL CHANNEL FREQUENCY 
Arizona Yuma KIVA 11 198 -204 
California Monterey KMBY -TV 8 180.186 

Salinas KSBW -TV 8 180 -186 
Colorado Grand Junction KFXJ -TV 5 76 -82 
Florida Panama City WJDM 7 174 -180 
Idaho Idaho Falls KID -TV 3 60 -66 

Pocatello KISJ 6 82 -88 
Illinois Bloomington WBLN 15 476 -482 

Champaign WCIA 3 60 -66 
" Harrisburg WISL -TV 22 518.524 
" Springfield WICS 20 506-512 

Indiana Indianapolis WNES 67 788-794 
Indianapolis WJRE 26 542 -548 

Kansas Wichita KEDD 16 482 -488 
Massachusetts North Adams WMGT 74 830 -836 

Northampton WNOH 36 602 -608 
Michigan Benton Harbor WHFB -TV 42 638 -644 
Minnesota Austin KMMT 6 82.88 
Montana Butte KXLF -TV 6 82 -88 
New Jersey Atlantic City WOCN 52 698.704 
New Mexico Santa Fe KTVK 2 54 -60 
New York Elmira WECT 18 494 -500 
North Carolina Charlotte WAYS -TV 36 602 -608 

Durham WCIG -TV 46 662 -668 
No -th Dakota Minot KNDK 10 192 -198 
Oklahoma Oklahoma City KTVO 25 536 -542 

Tulsa KCEB 23 524 -530 
Oregon Eugene KTVF 20 506 -512 

Medford KBES -TV 5 76 -82 
Salem KPIC 24 530 -536 

Texas Dallas KDTX 23 524.530 
Houston KTVP 23 524 -530 

Ut.,h Salt Lake City KUTV 2 54 -60 
West Virginia Wheeling WLTV 51 692 -698 

'ERP= (effective radiated power, kw.). "Call letters without TV suffix from 
application files and subject to change; except where included in calls 
such as KKTV or WTVT. . . - Call letters to be announced 

NEW TV STATIONS ON THE AIR 
(As of June 25, 1953) 

FREQUENCY VIDEO VIDEO 
STATE, CITY STATION CHANNEL RANGE WAVELENGTH POWER' 

(IN MC.) (IN FT.) (IN KW.) 

Arkansas 
Fort Smith KFSA-TV 22 518 -524 1.9 265 

California 
Bakersfield KFAY-TV 29 560 -566 1.75 20.5 
Fresno KMJ-TV 24 530.536 1.85 33 

Georgia 
Rome WROM-TV 9 186 -192 5.25 32 Idaho 
Nampa KFXD-TV 6 82 -88 11.8 .5 

Michigan 
Battle Creek 
ansylvania 

WBKZ-TV 64 770 -776 1.28 23.5 

Scranton WGBI-TV 22 518 -524 1.9 290 
WTVU 73 824 -830 1.19 17.6 

Wisconsin 
Madison WKOW-TV 27 548 -554 1.79 88 

`From Station CP application. 
The frequency of the video carrier = 1.25 L channel lower freq. limit. 
Total number of television stations now on the air: 196 (44 of which are u.h.f.) 

July, 1953 

be an expert on 

AUTO RADIO 
SERVICING! 

Get the only authoritative compila- 
tion of its kind -complete Auto Rodio 
Service Data coverage of all impor- 
tant models since 1946 -in 3 great 
PHOTOFACT Manuals! All data com- 
plete, accurate, uniform -based on 
lab analysis of the actual auto radios 
covered. Helps you service any model 
quicker, easier -for greater profits. 
Get the complete Library! 

VOL. 1. AUTO RADIO 
SERVICE MANUAL 
Covers over 100 models 
made from 1946 to 1949 
by 24 manufacturers. 
Each receiver is com- 
pletely covered in uni- 
form format; includes 
schematics, chassis 
photo views, replace- 
ment parts data, serv- 

ice hints, etc. All data based on actual lab 
analysis. 396 pages, 8% x 11". 
ORDER AR -1. Only $4.95 

VOL. 2. AUTO RADIO 
SERVICE MANUAL 
Covers 60 different 
chassis (40 models) 
used in 1948, 1949 and 
1950 auto radio receiv- 
ers. Authoritative, com- 
plete service data that 
makes your work 
quicker, easier and more 
profitable. 288 pages. 
8 % x 11". 

ORDER AR -2. Only $3.00 

VOL. 3. AUTO RADIO 
SERVICE MANUAL 
Covers 47 different 
chassis (80 models) 
used in 1950, 1951 and 
1952 auto radio receiv- y ers.Absolutely the most 
complete, accurate and 
easy -to -use data avail- able- uniform and 
practically presented to 

make you an expert on the repair of any 
auto radio. 288 pages. 8% x 11 ". 
ORDER AR -3. Only $3.00 

'10 SPECIAL OFFER! 
All 3 Volumes,Yours for Only $9.95 

Save on the Complete Library- 
ee your PHOTOFACT Distributor 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or 
write direct to HOWARD W. SAMS & CO., Inc. 
2203 E. 46th Street, Indianapolis 5, Ind. 
My (check) (money order) for $.... end. Send: 

AR -1 $4.95 AR-2 $3.00 AR-3 $3.00 
Complete 3- Volume Library $9.95 

Name 

Address 

LCity State J 
75 
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IMPOSSIBLE 
BUT TRUE! 

SINGLE CHANNEL 
5 ELEMENT DELTA -MATCH 

YAWS 
ONLY 

$200 
tlth 

LOTS o' 

We know it's hard to believe, and we hordly 

believe it ourselves - but here it is, so make 

the most of 
I 

These 

usually sell fer 3 to 5 
beautifully ed Yogis 

times price! 

DeltoMalch principle insures flat response over 

entire channel bandwidth, providing maximum 

fidelity in both picture and audio portion of TV 

signal. These Yogis 
ether with detailed 

channels 
nstructions 

for cutting to 
5 and 6, 9 g 9, 10, 11, 12 or 13. 

f channels 7, 

Sorry, 
ECIFY CHANNEL WHEN ORDERING. 

channel. 
ORDERING. 

SPECIFY 

Free with each order of 5 antennas 1 all-purpose 

hacksow with blade and complete instructions 

for simple conversion of lower frequency Yogis 

to high frequency Yogis. 

Stock No. YDMS- Packages of 5 Yogis. 
Net 

Wt. 40 lbs....__. _. ..._..,.,. .. _..... . 

Concord Radio 
55 Vesey Street. New York 7. N Y 

P6onr Dlgby9-1t32 

Spectacular 
KIT VALUES! 

1,000 RESISTORS 
y Putt. I watt. 2 watt, 
watt. All nett. 5 and loge 
tolerance. N' e I I assorted. 
popular values. Seatlonally 
loll priced! 
1000 resistors $7.95 

15 "FP" CONDENSERS 
double, triple section. lu to 

p. 
\Ifd. 23 to 4511 Volts. Stull& 

lastic utility dux. Wt. 354 lire. 
No. FPKIS -Kit of IS 

83.98 condensers 

Condenser Treasure Chest 
Surprise value! 75 paper. by -Pass, mica, 

Telectrolytic. 
tP.' il- n11ed. 

V and bathtub condensers. Plastic DUI. 
Ity la,x. Wt. 10 Ibn. 
No. CTC73 -Mit o1 75 $7.95 condensera 

15 MICA CONDENSERS 
Popular sizes, eceiving type 

' Ill r0, to 1(100 v its teat- Silver 
included. In plastic utility I.. It'- 

a Ilya. 
No. MCKIS- 1. rl0 

Is Micas .i JO 
Same as above, 75 Mic:a, c, so 

25 CERAMICONS 

utilltt bin. nt 
No. CCK25-25 

worth 
I,.i I úlastle 

Ceramicons. t.@@ p 1 149 
Minimum order 55. 25% Deposit with C.O.D. orders. 

rCONCORD RADIO, 
Ss Vesey St.. New York 7, N. Y. Dept. N -7. 
Please include nyy n a m e n t ur spec lab bargain mall. 
hut lint. free of charge. 

u 

NOW -Real HI -FI 

LOW COST 
TAPE RECORDING 
EQUIPMENT 

PT -3M 
DUAL -TRACK 
DUAL -SPE E C 

3.75 & 7.5 i.p 
TAPE 

MECHANISM 

$59.75 

NAME 
ADDRESS 

CITY ZONE... STATE 

COMPARISON 

/7E/CO OFFERS 

j 

PROVES' 

GREATEST V -O -M values! 

PRE -7 PRE -AMP 

$39.75 

This high quality, low cost tape recording combi- 
nation by Pentron is ideal for all custom installa- 
tion work. Can be mounted on slides, or built into 
present phono drawer. Easily built into your pres- 
ent system - or design your new system around 
this great pair. Frequency response 50 to 11, 500 
at 7.5 i.p.s. Immediate delivery -from stock! 

PMC- Portable Carrying Case with both units above, 
complete $114.50 

__ etr 
! . 

'< 

arib 

ARROW ELECTRONICS 

BEAUTY IN SOUND 
65 CORTLANDT ST., NEW YORK 7, N. T., DIGIT 9 -4714 

76 

GET tilt MOST for your 
money - Before you 
buy. see chart below! 

World- renowned E /CO 
VOLT -OHM- MILLIAMMETERS 

#536 KIT $12.90. Wired 514.90 

#526 KIT (with 1% multipl'ers) 

only 513.90. Wired $16.90 

VERIFY AT 

YOUR DEALER'S 

E IC O (o. A I (o. E 1 (o. ( (s. D. 

"" r Iltl 
All over S7f.D0 DC° wire 

mine 

31 ranges] YES No No No No 

Full-sise 3 -inch 
meter? 

YES Yes Yes Yes No 

400 ua 
sensitivity? YES Yes Yes Yes No 

Zero to 1 v. 
range on both 
AC and DC? 

YES No No No No 

5000 v. range on 
both AC and DC' YES Vea No Yes No 

AC DC svns: Yes Yes Yes No 

DC and AC 
Current Ranges 

No No No No 

In KIT and 
Wired form? 

Wired 
Only 

Wired 
Only 

Wired 
Only 

Wired 
Only 

lowest cost in 
the Industry' 

YES No No No No 
'' 

b 
See 

Above 
All over 524.00 

EICO 
ems 
monee 

Write for FREE Catalog MR -7 d nome of /oral deafer. 
Merle as wen cued. 

ELECTRONIC INSTRUMENT CO., Inc. 
14 WITHEIS STREET, BROOKLYN I1, N. Y. 

Within the Industry 
(Continued from page 18) 

tion's group insurance plan ... WAL- 
TER M. JONAS is the new vice -president 
in charge of production for Radio City 
Products Company of Pennsylvania. 
He was formerly production manager 
for the firm ... JOSEPH L. BALDWIN 
is the new editor -in -chief of Philco 
Corporation's official dealer publication 
"Hi -Hat Club News" ... JOHN J. 
MUCHER. prominent manufacturer and 
chairman of the board of Clarostat 
Mfg. Co., Inc., died recently at the age 
of 70. He and his two brothers founded 
the firm in 1921 ... WILLIAM M. AL- 
LISON has been appointed as technical 
advisor to Sprague Electric Co. He has 
been with the firm for 20 years . . . 

V. E. WOLLANG is the new manager of 
distributor and export sales for Oxford 
Electric Corporation . . . EDWARD J. 
GATELY. JR. has been named project 
engineer for Weathers Industries. He 
was formerly associated with Clifton 
Precision Products and is connected 
with Gately Development Laboratories 

JOHN STEVENS is the new director 
of manufacturing and production head 
of all television activities in the TV 
Division of Hoffman Radio Corp. He 
will be in charge of the company's 
three television plants ... HERBERT J. 
ALLEMANG has been appointed vice - 
president in charge of planning for 
Philco Corporation. He will be respon- 
sible for the long -range planning of 
manufacturing facilities, organization, 
and operations of the company . . . 

CHARLES E. BALZ has been named sales 
manager of Burgess Battery Com- 
pany's United States Battery Division. 
He has been assistant sales manager 
for the past two years and for the pre- 
vious ten years advertising and promo- 
tion manager ... LAWRENCE E. PRIS- 
CAL is the new director of purchases 
for Sentinel Radio Corporation. He has 
been with the firm for 21 years, the 
last several years as managing direc- 
tor of the service department. 

s s s 

BENJAMIN J. KATZ. who formerly 
headed his own advertising agency, 
has been named di- 
rector of the newly - 
organized promo- 
tion and public re- 
lations department 
of the Jerrold Elec- 
tronics Corporation 
of Philadelphia. 

Mr. Katz was re- 
cently released from 
the Air Force where he served as pub- 
lic information officer for the Pacific 
Northwest Radar Command. Prior to 
his recall in April 1951, Mr. Katz spent 
nine years in Philadelphia advertising 
circles, interrupted during World War 
II by service with the Air Corps. 

In his new post, he will be in charge 
of advertising, sales promotion, pub- 
licity, and public relations for the 
master television antenna systems 
manufacturer. - 30 
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groe'Saisr 
TV Antennas exist for one reason - to provide a clear, 

rong, sharp picture! 
TRIO ZIG -ZAG` TV Antennas perform so well in this 

II important respect that they are America's most wanted. 
Yes, a picture - the TV picture - tells the TRIO 

story more eloquently than anything else! Where all 
other antenna designs fail, high gain TRIO ZIG -ZAG 
TV Antennas consistently lock in sharp, clear pictures - 

om Maine to Texas, in city or country! 
TRIO TV antennas look different, work different - 

provide a magnificent DIFFERENCE in picture quality! 
.Patent Pending 

'New insulating sleeve, with long- 
er leakage oath and elimination 
of slit, does away with assembly 
coon - elements cannot short 
out. For maximum strength, mw 
steel, lectroolotd element 
clamps bare been innoduced. 

Best Buy in UHF Antennas 
LOW IN COST - HIGH IN PERFORMANCE 

NEW TRIO UHF 
BOW -TIE with reflector 

Sturdy, broadband anten- 
nas of uniformly high gain 
that have been thoroughly 
field tested. Phasing strips 

installed, pre- assembled - 
a jiffy to attach reflector 
screen. Available in one, 
two and four bay models. 
Usual highquality TRIO 
construction. 

Model UBT -4 

Supplied With 
4 Foot Mast 

July. 1953 

.4lQeíRrfú uuimp 
The TRIO Rotator and Direction 
Indicator are the most depend- 
able ever built. Developed otter 
S50,000 research. Fully guaran- 
teed for a FULL two ywrsl 

Model UBT -1 

Supplied With 
2 Foot Mast 

Model UBT -2 

Supplied With 
3 Feat Mast 

NEW 

TRIO 
UHF 

MULTI_ AG/ ANTENNAS HANNEL 

r \ 

Model 
.UBy 

1 

Model 6.UBy 4) 
nnels 14.26 

Model h 6'UBy qj noels 47.42 

Model BY 
61og3els 43 -60 

for Cho .1, 61.93 firm MANUFACTURING CO. 

GRIGGSVILLE, ILLINOIS 

brrodba^d 
ohed OnowçO, develoDed 
coverall UNF. resslullvoD. 

anY enlhanl ,woonneh?ore1ls 
;ea! needed ! r 

These hi, 
/Äe ebhYsho sis elem 
Téorouv limeló°rdrhos/nl 
r onlennC 

h, led 
v 

Is. 
d En- 

melol ¡ ont 
or 

,nantenna D Ia 

field 
element tel 

Dlied Come 
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AMERICA'S FINEST 28 WATT -50 WATT AND 10 WATT P. A. VALUES 

50 -WATT PORTABLE P.A. ON SALE $99.95 
3 -SPEED PHONO TOP -TWO 12" SPEAKERS 

(Illustration A) 
In -lvbe Is,rlab, no-watt public address s 4 -01.60 0ua,-pull f:!! tubes. 
Inputs fur 2 I 0plmms, either crystal or 

system. 
with s controls. 

wins (sass and 1treble t cols. High fidelity wide r output 11,., - ilh tans 
at 4, 8, 10. 125. 250 wand 5.00 Malls. Complete with 2 

range 
heavy duty 12" I'M speakers 

and 25 ft. cables mounted i se`,arate leatherette -covered carrying cases. 21"x21-813^. 
The amplifier lits i1of the cases for carrying. This amplifier ill put ̀out 411 walls all 
day long and 50 to 00 a watts peak with a 3speed turntable and plekup arm to play all 

girds :1:11;,, 45 and 78 11PM is mounts 
yin 

the tole of the amplifier. . ock No. AI'.liuX. 
saac watt portable P.A. a similar to the 28 -watt model pictured above, less microphone. 

le price. 599.95. Sill l In. we,,;Ii. Inn II... I,inpr.l 'la Express or Truck only. 

$69.95 BUYS A 28 WATT $150.00 
LIST VALUE PORTABLE P.A. SYSTEM 

(ill astraLUn BI 

3 -SPEED PHONO TOP -TWO 12 -INCH SPEAKERS 
7 -TUBES PUSH PULL 6L6'S HEAVY LEATHERETTE 

COVERED PLYWOOD PORTABLE CASES 
CRYSTAL MIKE 58.95 EXTRA 

STOCK No. s 

ca 7-l'ubc 
Idpni, input. Fully ial4e , tone control 
tltlelleY tesponse. The heavy duly output 

hr 

aien 

l 

I 

25, 250 and oen Speaker c tl1o1.. 
0 0.5.speakers, each with feet of speak., s 

_ 

akm 
is 

1, 
g el i separate carrying cases. has a pal, ,na bark and 

Is large enough to giv e good 
e 

laping.. Earh r 
a21 

x Ili s I1 inches. .cai carry tile amplifier. A 1 -.nand [Mono n iíl I nick-op lx ?,, 
' 

lied In the top of the amplifier lu play ::1, :1, 45 Ill78 Rt records. 
This portable l'A system will pt mut 20 watts all day long and 28 to 
:III watts peak :mlio. Aletee offers you this 61511.00 list portable PA 
'/'stem at :I terrifie saving. 

STOCK No. AP.28% complete Portable PA system with .1. speed phono 
and speakers as pictured (less mike: shin. wt. 71 Ills. $69.95. 
Electro Voire 01.11.1 010 528.50 list crystal mike with 20 feet of cable 
and desk shoal 58.95 extra. 
Floor type mike stand Instead of desk stand $4,95 extra. 

10 -WATT PORTABLE P.A. ON SALE $42,95 
3 -SPEED PHONO TOP -10" ALNICO PM SPEAKER 

(Illustration CI 

14 watt peak, public adder IPushPull 7 
l., am, Inc range response. Innul.s 1 nmhor 

,nn: tspe's1nluo,eecontrols. Tone control. 10" Alnico V PM 
in a leatherette c 21'z10í "x13^ which holds the amplifier for ass r... 

the 
and pickup arm 

value. 
play all re cools 3N1. P. and 78 Itlt i. ,r.. 

of the amplifier, and ine 1500.00. Less No. AP 10-watt ie e. S P.A. 
has only one ca and one 10" sneaker. less Stile price. 512.93. Shinning 

eight 4111Th.. s110111 y : l'.y r Track only'. 
Crystal rophony y .. ,, ... ..,,, i, ,l -i....,1. 53.93 extra when ordered with the 
AP-10X imitable I`. 

BRUSH CRYSTAL 
EAR PHONE $ Q 
With Control $5847 

:all matching 1,1.2 
Irian any speaker ll dolce 

1, oil. Ideal 
to 
for Ile 

Immlreds of other uses. 
than aal nr'l... ,i r`,nanfill- 

andinr t alli ear Piece. : 

and Instn,000S. cale pr.. " Ia11PÌete. Brush a 

ml 1m'Phit 
like 

with 30. cm, itlt -51. 52.95. l', 
It like ny c I:, m fur ishc,l., 
,lkit 1 eludes , 11111,- ira, -witch Plus eon 

epadi'/ and instructions. 99c ,s. 

INDIVIDUALLY CARTONED ELECTRONIC RADIO & TV TUBES 
MCC,', 
The.,r 
I lstc,l 

024 
1570 
15307 
111507 
IL4 
IRS 
155 
174 
IU4 lu, 
3Q5GT 
354 
3114 
51140 
GAB4 
GANS 
GALS 
GAGS 

50.59 6IITO .49 6X707 .. 754 .69 125J7GT ..... .5'J 

.59 6AU6 .49 SLOG ..... 124L5 .59 125N7GT ..... .69 

.79 SAWS . .49 654 .. 12480T .69 125L7GT .79 

.59 6AX4GT .69 6SA7GT ... 12ÁT6 .49 19BG6G 1.79 

.59 6846 .49 SSH7GT .59 12AT7 .69 25BQ6GT ..... .99 

.59 6847 .69 65F5GT .59 12AU6 .59 251-6GT .59 

.59 68C5 .59 65K7GT .39 12AUT .69 32L707 .79 

.59 6006 .9 65L7GT .69 12AV6 .59 3505 .59 

.59 68,5 .59 65147GT . .69 12AV7 .89 35C5 .59 

.59 68F6 .59 65U7GT .69 12A84GT ..... .59 35W4 .39 

.59 6130SG 1.29 678 .79 124X7 .69 35LGOT .59 

.69 61386 .59 6U8 .79 12846 ... .. .59 3 .79 

.59 6816 .59 6V6GT .59 120E6 .59 47 .89 

.59 6887 .99 6W4GT .59 12806 59 SOBS .S9 .49 6B060T .99 654 .39 120F6 . .79 

.69 6C4 .39 6s5GT .49 ,2880r .59 SOCS .59 
.89 6CB6 .59 747 .69 12Q7GT .59 SOLGGT .59 
.49 6C060 1.49 786 .69 125FSGT .69 YOL7GT .99 
.49 6H6GT .59 7H7 .79 125J7M .59 11723 .39 

3 STATION INTERCOM MASTER $16.95 
SUB STATION $3.95 

plastic itaaon, cadde. 100 ft. no ft. for 58.99. 

1000 INTERCOM SUB -STATIONS TO SELL AT S3.95 EACH 

I\i as 
í p,'lalueliva i,.ls. 1.in,iled anlhntity. Stuck 

el'M -A i. slip. weight e lits, Sale price. 13.93 
ace i,k1 510.00. í:a1 :i -wire (iritis 

. St ' ft. for 58.95. 
.cati" 

nub -station with :I wire intercom n 
.cep. tan , w nla.ai i,' 

grill 
Prie. $3.95 .carra or Ili 
bacon, aide. ton r,. _ 

,esker. A true SI,'' 

10.OÓIgel. 
11 _ Ihn, 

- 3.w ire 11111s1 
1.95, 3,111 ft. bar SR "s 1 

ESPEY 12 -TUBE FM -AM CHASSIS, $59.95 
* BUILT -IN PRE -AMP FOR G. E. 

VARIABLE RELUCTANCE PICK -UP * WIDE RANGE AUDIO * WHY NOT ORDER WITH A COAX- 
IAL SPEAKER AND A RECORD 
CHANGER? SEE OUR SPECIAL OF- 
FERING 

11153 model 12 -tube 4 
'test designs with pl 

n,1o. ...deviance. Receives 
Crystal 

hr.l: ti. east 
550 to 1701) kc and FM Re In tog n 

Ñ'ide range audio restoane Mush -Pull {Y6 on. 
Put, and 1111x5 boost t Cl ntrol. Cum alit Iola for t r,. least d 
3611 ohm lime type FM 

tone 
antenna nias he stapled \I,a:,,'- live lighted slide rule Mal. (chassis size. 1: 

V.11.11 It 

l nil n deep. Complete with 
tubes: 69E0, 6HÁí. G11A6. 12AT7. Ií0117. t -\I. 11711,..)7. la 1'7. 2- Il'GGT and 
51':1GT rectifier. shlpinnc- e n lbs. St,. ck \ -e -X l.per 12- tats,. EM-AM chassis. 
Sale price, $59.95, less -, ..Isar. Output matches voice coil of our 12" or 15" coaxial speakers. 

50 -WATT BOOSTER AMPLIFIER 
50T-WR ATT 

A 53995 BOOSEMP. 
2 -Mike Pre -Amp S12.95 Extra. 
Not a Kit, but a Manufactured 

Amp. 

50 -WATT BOOSTER 
irw'Itla 

mbe.. 
Connect to your r,;.' r or e 
with the PR-2X l're- ;,,,,I , lo,lues Vn1 

C low level input. The booster amplifier has one íb '/11t Jack and W¡LII 1 n Input one 
50 watts u audio. Houston has a a 1b. potted se high lldel fly output transformer. 

sneaker with 4 -H -Ili ohm y coil. also 00 ulm and 2:,0 hn, Ille- B,1,150e 114. 
225 ill lober sut ly With :rU4 recliner. Price includes tubes: 4 M.O. 757 and 5114. 

The two variable controls u o for n vnitlmec rot ana bass`1,nnst u rot. Siz. 
8 x 01,3 x114'/2. Stock Nu. PA-55N. shipping weight 26 11m. Sale price ea. 

2-MIKE PRE -AMP. ¡fe- ::;..1e,rr ntioA. iër: xliiuytivnáhl'áfikéñi;oxler ió 'i: :i 
input. Furnished with 4 fagot ables undaplugs for remote control of the 55 watt Booster 
Amplifier. Small chassis size 5 x 21/ X 4 ". Stock No. PR -2X. with tubes 7F7 and 7N7. 
Net price 512.95 ea. 

McGEE'S S62.50 LIST I 5" COAXIAL SPEAKER, S23.95 
New 1953 Model -2I Oz. Alnico V Magnet -5" Tweeter 

ESPEY DEAL (1). 599.95 
Espey 

7 -C chassis complete wait 12" - 

: 'al PM speaker CC -14Y aloI \'M-í150 G.E. 
+- '.lord rummer a inippetl with a G. E. turn- 

about able reluctance cartridge. A ,el- 
ter home n uric s'/stem than ordinarily 

nllaile. E.pey Heal _ I. Sale price 
599.95. With 15. coaxial PM 1 esker 
P.15('0 Instead of ('I,. 111'. SI0.00extra. 

ESPEY DEAL (2). S118.95 
E..pey 7.1' C1.01,leie with 12" co- 
axial PSI speaker ('t: -i.l l' and the English 

rrard ...pela changer nipped with 
G. E. tie reluctance llturnabout 
Irldge.y Our best home music system. F51 
Deal 

' 

Deal = 2. Sale price $118.95..íW 
1, 

With l, 
axial PM speaker l' -1 S('S instead of I 

I 'IV. 510.00 extra. 

Payee a .trnetr . Will 10w fm9ueucu. ,f.'n I 
' 

_ 

cps. The 5- tweeter Is , Inly1 pended and has a ridged re 
reproduce only the high fre Pi 

It will re 1 ,nd nu to 17.- 

: ñlidr 1The chñieé 
high- 

Pass 
the pd r 

i,.nying Only tw'n 
cover. 

ee(ert'ndhníferhtn 
any 

asfwmer 
m 
of 

output n 

Ire. r 1117t, fidelity 

12" JENSEN PM, 515.95 

h, 

.:.1r2 8 

' 

_ i ndl 
sn 

1 

I,d:,,. rJs lúi 
to we11` shipping ummt Ñ Stock Nu. 
P12P. Sale price 515.95: 2 for $30.00. 

12" COAXIAL SPEAKER, $12.95 
McGee offers the n 11153 

IV ,al I'M speak. model 
uality ) a would put 11n 

yyour finest sets if you were 
manufacturer. 12^ woofer 

has 
et. T fleeter isslenetazlally sus- 

pended 
',us 

lligh pass fill( 
metal 

un- 
der the not cmer. Only two 
Tres to nnect to your ra- 

dio or audio amplifier. 8 ohm 
with 18 wart peak and 10 

tit average. snipping watt 
8 ms. Be. from 

30 to 17.500 rays. Stock No. 'í1-14Y. Sale 
price 513.95 each: 2 for 525.00. 

G.I. 3 -SPEED CHANGER WITH G.E. 
VARIABLE RELUCTANCE TURN -ABOUT CARTRIDGE 22295 
Another tremendous McGee Scoltn! Brand new General Ins.rancnt 
:1- scared n ,r11 han`eis, (nom Mete with 11PX31511 G.E. 

viable reluctance re tridge with turn.abnut stylus. Plays all 3 
el,rcdn automatically: 7 ". I0" or 1 1rec,rds. Has relect turn. 
Repeats ord. Bane nice. 12'x . Shipping weight 14 
lbs. Stock No. 700.0E. . r o nrlre, 522.95. 

GI 3 -speed changer 6 n 
' 
e as alx1VC, but with Webster llip-ov'er twin needle cartridge. 

melt Nu. 01- 700. Sale price. 521.95 each. 

McG EE RADIO COMPANY 
nl «a F o e K.G. e.n4 25.w 0.P55i1 w,tS TELEPHONE VICTOR 9045. WRITE FOR FLYER 
order. Salent. St t G.O.D. wits Par..I 

1422 GRAND AVE-. KANSAS CITY. MISSOURI 
Pipet Orders. 1 «IUM PaSta« 
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TELEVISION BOOSTERS AND CONVERSION KITS ON SALE AT McGEE 
GENUINE STANDARD COIL T.V. BOOSTER 

Not Surplus. But Right From the Factory 
Latest Model B.51 Standard Coil Television Booster. McGee 
makes another lucky purchase end a usual. passes the saving 

oll to The famous Model B-51. 12 Channel standard Coil 
TV Insister. which lists for 5:15,00. is offered to you for only 
510.95 exch. Brand new. factory cartoned and fully g,arant.ed 
by 51cOet.. This top mealfty single g stage insister utilizes 
printed high frequency circuits. for im proveâ a performance on all 
channels. trues OAKS tube. Average gain. 6 to a volts on low 
channels rind 5 or O on high channels. No distorting oft picture or sound. Has extremely 

low noise factor. 
Continuous , e.kirbt tuning and control 

,I 
switch 

passing .100 hm lead- 
el4t r Made. for 110 mite iii r etc ,I , Sniwniteg uelgft 5 lira. 

B -51, Sale price. 510.93 earn, or roan 2 1for only l520.0Ó. 

$10.95 

FRINGE AREA TV RECEPTION IS 

BETTER WITH OUR McMURDO 
SILVER TV BOOSTER 

$10.95 -TWO FOR $20.00 
Read the article on pages 32 and 33 of the December "Radin & TV News." You will see 
how a booster like the nlcMurdo Silver Super Sonic was used for fringe area Tt' recep- 
tion. We can't guarantee this unusual reception. but w will guarantee this booster to 
be sensational value. Continuously variable Inductance type tuner from channel 2 In- 
cludinglthe IM band through channel 13. S If- owered 110 vollts AC operation. In. 
rorlaraten a 1.10 lune. Input for inn ohm TV line and 300 ohm output to TV set. Sin- 
ale i trartiee plastic ease. McMurdo Shier Super Soule nest er lcklo. (Il nl, s AI nn' weight 5 Ins. Sale price. 510.95 C el fer 520.00 

20 INCH CONVERSION KIT $29.95 
YOU GET - 

20HP4 -20" PICTURE TUBE 

20-INCH PLASTIC MASK 

14 K.V. FLYBACK AND 10° YOKE 

Our 20' 
l 
outer -a dl kit includes a 6 -month guaranteed 20111.1. 20- rectangular 

hlackfaee picture babe, plus a 11.1)00 alt O.E. built high voltage Ilybark trans- 
former. plus Pr trhed 70° cosine yoke. plus a 20 rectangular gold trimmed 
plexiglas mask and suggested diagram. The picture tube is the Ingest elect ro- static 
focus type that requires 110 focus coil. Shipped Vta express or truck only. Ship, 
weight. 

lht. 40 giba. e 
Stock 

picture t0-TP, etO price. 
$29.95. Price with Raytheon or 

GE 

14 -Inch Conversion $2595 
Rif 
WITH G.E. TUBE 

14 -inch co 
n 

version kit: You get a 14- 
Inch black face. 1 year guarantee C.E. 
14('1,4 picture tube, a 70° deflection yoke 
with matching 14.0141 volt (I.E. flyback 
and a 14" Plexiglas 110111 trim safety 
mask. plus convers s instructions. Stock 
No. 14CC -G. Sale price. $25.95. 

17 -INCH CONVERSION KIT 525.95 
You Get- 17BP4A 17" Picture Tube 

17 -Inch Plastic Mask 
14 K.V. Flyback and 70° Yoke 

17 -inch n a m r p kit well a l',0:1'IA. 
17" rectangular blaekfae elearo-mug:ee ie 
focus picture turc with el motion.' gn:u'ar- 
tee. plis a matched 71 sine yoke. a G.E. 
I milt 14.1 o n11 ilr Hack cnei a l7" rec- 
tangular g lÌd 

trimmed, plexiglas mask and 
leerm shed. 

h'pdog weight. '1n Iles. via Express or 
frock only. Stock Nn, 17.4SI.. 17" n. 
sers ion kit. Sade price. $25.95. Kit Price 
with GK or Raytheon I year guarantee pic- 
ture tube. SS.00 extra, 

#41) 

10" SPEAKER AND BAFFLE 

Oa 
Ural, 
or 58.25 each fn 1 -- 

SPEAKER AND BAFFLE SALE 
8" SPEAKER AND BAFFLE $4.95 

Stock No. 818. Torn lea... rtie r e,l. 1.le0t041 slant 
type wall baffle: plus an h ,n ".1.a oz. Alnico 5 

0ml, 54,95 easpeaker. h. 
o 

54,70 
Teel 

,s/In h ha le m.i off 1 on 
llr for 

$6.95 X12. 
SPEAKER AND IIBAFFLE $7.951 

I 

Q 

.al slant n° wall _ 12" 
magnet PM 

I,hrmlr A.lnislar lrdrl. A 
, \fli,, 'plue for my S7.9S each, 

, , 57.80 , .,, ,a in lots of 3 or more. 

1 

Terrific buy un this RCA tuner. We have a limited quantity of the 
famous original 201E1. 13 channel completely wired and tested TV 
front end tuners. Ready to connect to your TV video I.F. strip. Of- 
fered a 

t 
a sacrince. Price was 1944.00. Now only S7.95 each. with 

tubes. Each tuner in good condition but has been repaired, Stock No. 
RCA-13P. TV front end tuner. Convertor roil type for separate sound 
as used in the famous 830 chassis. Complete with 3 -6J8 tubes. 

_. 57.95. Speedy shaft length desired. either 2" or 4'. 
RCA 201E -1 T.V. TUNER 

Same as pictured above only mw -with 2,8' shaft. Nock No. 2Z01. Sale Price, $11.95. 

RCA 201E1 T.V. TUNER $7.95 

3 -TUBE SARKES -TARZIAN T.V. TUNER 
f .. 

s 
u 

b 
' 

, 
ran 

Re r a 
tuner 1. 

Á 
'met' 

$ 995 
complete with agram and 

nier u 
r,c 

r l is H.F. and OAGS mixer. three 
factory coal e rw twice n price. Each tuner is wired ready 

to (auk up to a vider an sound r11' stop. May bru d with sinner 
inter-carrier ,. 'ate sound IF circuits. Ffao Lu 

used 
convertor 

3 tunes. Net 
coil. malt in fine ci frequency control. Sackes-Tarzlan TV tuner. with 

price. $9.95 each. Specify shaft length. either Sn /a" or 43/4"- 

STANDARD COIL SUPER CASCODE TUNER $19.95 
UHF STRIPS $7.50 EXTRA 
T'. ' Tuner offers a new development 

ra lily which affords a 2 -to -I Im- 
pr,.,. -,m, 1 , , :,, , .. -e0 'o reduction of noise the 
pentale t 0ticl innames I rclude: easy conversion to UHF re- 
ception 
TV ets 

In 
tune.. Miter 

ofliminationnof 
bloaterrure: 

sensithity for 

Item for the serviceman ea replacement unit Assole. Brant .w factory TV.S_pm TV 
tuner. nimpl. with tubes 

as 
611Kí or 6HQ7 anti a 6.16. shaft length 31/ Scoop S oop 

UHF (specify channel) strips supplied In pairs for above e nmle tuner, $9.20 Per set. 
CHI" strips for other models of Me Standard dard Coll t specify channel and series, 
(mn, r F. Co. K. Q. It. II lee M a m l alit -,I ,m the r. 57.50 per set. 

UHF TELEVISION CONVERTER $34.95 
Sula UHF television converter with built -In toaster. Continu- 
ously variable for channels 14 lhru 8:3. Built -In Wille band VIIF 
taxester for channels 2 thru 13. Self powered for 110 volt. 60 
cycle AC operation. Selector switch gives rhnlee of VIIF or UHF 
antenna. VIIF arrtvnnn n 

1 

v be fed thou the broad band Isaster 
or direct to the TV set. Stock No. 21A. shipping weight 7 lbs. 
Net price 534,95. 

REGENCY RC -600 $37.46 
Carefully engineered and of highest duality construction. Fea- 
tures stability. air dielectric in the luring element. 

ge refection of V11F stations down 50 to MI abbe Converts 
all sels and is highly recouttnientled for those hating spilt sound 
and Video. Tuns tine iAF- oseillatnr crystal dtootle net 
ÓBK? dual Irilsle IF amlrl.lie, and selenium rectifier. Front 
paned mange -over switch for 11115 or VHF. Input and output 
Impealülieaa 300 ohms. For 110 volt nu cycle AC operation. 
Shipping weight 8 Iha. Stork No, ItC -600, ¡'rice S37.40 each. 

CAPEHART CABINET FOR 1000 SET -ONLY $9995 
BEAUTIFUL IN 

a ambimtion dlo- 1leamt,lteli finest quality e 

phone r 154, 42" high, 42" wide find 2" deep. 
Made f 

,r 
lCamaaImart's finest 

h lav 

n a l se ll i n g for 
s0011 and lip. Cabinet cost m e t mer loyer 

^ 
. 1 

ml i . trued walnut Imo- 
el, Made of : 

i 
material. Tom solid stork , 

This alrin t weighs approximately Ins The 
changer anti speaker all have hinged 

Radio . right hand side 
is 14 

high and 11e" ma. 5e is crin chassis Ì 
et, 

changer m 14 high by gilt 
t'a . Large t nigh 

is 
record changer he 

Il.COrtivr mewl -m Front 1 over the 
h In hinged to fold hack for easy 

I Both 
a 

radio anal changer con 
i come m 

. rhlnnk pa eels. 
irtItto I121 i 2 tr :i hier and 

lia 
sa 

7aker 
a 

I I Ili weight. 275 lbs. Stock No. K -25V Cape. 
Net l r , , 599.95. W.,Inut. pnrtmtt ̂ tt Is commit-tel. 

hart . hlnation 

9995 

COMPLETE RADIO, TELEVISION 
3 -WAY PORTABLE KIT 8 -Tube Hi -Fi Amplifier Kit $29.95 

S 1 a5595 

New 11152 Model 3 -way 
personal portable radio 
I. I t. pea n lift 

plus 145 volt self-contained Obtattec e 
Leatherette covered case stye. 51v2x5ar x8-. 
Itecetves nitadrast 5511 t, 1050 KC. A 

1 I ga g srrpn nel 'orti, with 
4 re 450 KC 1 core e IF "s. Incorporates the 

P gain stick loop antenna. All 
plated 1 Igo. nnlnoVed pit 
a'1 I I Pree lire-lodes caule marl' 

tube diagram. Alnico Ve PM speaker. A 
fact quality kit. Stock Nn. PN -4T. eltith 

Iles. I "her complete kit I ess pens. 
rniteries, 

seem. 
515.95. C715V, It. 51.59: 11/yV. 

A. 39c , tra. 

Build Your Own ;195 Phono -Mike 4 
Broadcaster 

Kit Model DE-OR. With 
this simple kit. y 

lr point :(.tube nbrr,m is 
oscillator that aine has 

n i k e brout. Will 
broadcast over any ra- 
dio. within your u 1a p tile, put 75 te from 
1000 tir ke. inputs for crystal mike or 

Crystal phono pickup. Fader control fades 
frison alike tu r . Ideal for a homo P.A. 
systea nanny hret,:l: Irn,ma nt rt ni- 
moot. 

rr,A 
complete titi oaf parts including tubs. Kit Model DE -OR. Net price. $7.95. 

DE -ORWT. wired and tested. Net pricey 
59.95. Crystal Ike and desk stand. 54.95 
extra. Concealed microphone unit. only I" 
in diameter and v_^ thick. Specify hidden 
nuke , ordering. Stock No, T -ont. Net. 
53,951, .tree 

complete 
r1lpmg 11111,, e: :1.71:5. 

2-I2AK7. 2 
triode plus u s 

.lita- 'rra al'1 
puts for 
din t u 

ra- 
dio 

any rki1a,1 

fiknlohe errs,. 8. 
trlr C.'l' 

a lalrl 
lurtana 
mike. D 
Twin electron,. 
bole with tan 1 

Juke t bl' 1 M1 rhl'll ileh 
20.000 cps. B t 

rkll. complete with tubes. sÌipt. 

. 

m, 
e" 0.- Mo, NI. 529.95. 
10-Watt HI -Fl Amplifier Kit $14.95 
A complete lilt 
of parts Inc in lui. Luire 

12í -, 12.I'7 
rectifier. Pdiam 

netlán ad ton 
bnlld a h 1 o h 

ttnIoei cenntrnl e 
r 

d i u 
t leas, acs alert 
treble e hlvast. struts for raleo tune, 
make and coyasl ph fro, 

ÌShas 8 mans, Response from 
,1100 rs, Chassis ready Punched, lati'd 

triode 
cove, .Straight forward circuit 1, 

twin trinle gain s and '2.501,0 tubes in 
push-pall. size, 

stages 
x 16" x 5 ^ nigh. 

5u,d,.l . \r I11í ship. ea. B ihn. eme err, 
514.95. 

AND AMPLIFIER KITS AT McGEE 
10 -TUBE RADIO KIT S29.95 6 -TUBE 2 -BAND KIT $14.95 

a 

FG 
uctions. 3 gang superhat with St" slide 

Ir sa,.'. 121, 5I,r 

I1, 20' T.V. Kit S59.95 Less Tubes 

,: . 
1-" 
K,: l' 

4 

Pu 

'; tu' 

ir 

- hand , 

r, , nastie c n Ita 

i 
te ralcast 

and 1O 
m art a.. Full 

ang rhel 55 1t 
raker n d 

-lidesrrlh ,Ilaal. A 
complete kit with tbes: 12SK7. 12K8. 
12SK7. 120Q7, SOLr and 35''1.5. dln, ra 

n.natro r ' n Monet 
i < . ' ' Ight 12 

i M del nEf. _. Net 514 95 

5 -TUBE AC -DC KIT $12.95 
Model RSS A 5 tune A('-UC stra luit broad- 
cast alt housed In the stile cabinet an 
51K8-2 nlarve. 

l 
rmplete with tubes. Ship- 

per: weight Il .los.. Net 512.95. 

AC POWERED BROADCAST 
TUNER KIT SI2.95 

A self powered, 3 
belstaageer 167 kit with plet . 

r -1 This complete kit is 
furnished with 
diagram. P AG .F., 
tubes. BBA6 R.F., 

0.0 for 
R, F,. O I.F. dc 

S diode. ACC. plue rectifier. 
audio n are Ideal for 

tie our i)I 2x4 or 751 
high. 

amplifier 
Shipping sise. D1,_m'oaJ 

Sutter aright. 7 Rona, l rant ' . r kit Model 
ItT- :,.s \. Net prir,. 512.95. ne 

s 

McGEE RADIO COMPANY 
nitwa F 

one, 

K,c. semi 25% 0..a.it wilts TELEPHONE VICTOR 9045. WRITE FOR FLYER 
oro... af.ars teat C.O.D. With Parise! 

1422 GRAND AYE., KANSAS CITY, MISSOURI 
Post osier. Include Postage 
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For additional information on any of the items described herein. readers 
are asked to write direct to the manufacturer. By mentioning RADIO 6 
TELEVISION NEWS, the page and the issue number, delay will be avoided. 

FM -AM TUNER 
Fisher Radio Corporation, 41 E. 47th 

Street, New York, N. Y. has recently 
introduced an AM -FM tuner which 
has been designated as the Model 
50 -R. 

The new unit incorporates a two - 
band superheterodyne with complete- 
ly independent r.f. channels for FM 

and AM. The FM section comprises 
a dual -triode, cascode, tuned r.f. stage 
for maximum signal -to -noise ratio 
and two i.f. stages followed by two 
cascaded limiters. These are com- 
bined with a Foster -Seeley discrimi- 
nator to produce an Armstrong 
system. 

Hum level, with the volume control 
at zero, is more than 100 db below 
two volts output and more than 90 
db with volume control full on. The 
cathode -follower output permits out- 
put leads up to 200 feet in length. 

The circuit uses fourteen tubes in- 
cluding the tuning eye and rectifier. 
The tuner is completely shielded, is 
housed in an etched aluminum chas- 
sis, and measures 143 +" wide, 8r_" 
high, and 91í" deep. It weighs 17 
pounds. 

"KLIPSCH" ENCLOSURE 
G & H Wood Products has been li- 

censed by Klipsch & Associates to 
manufacture and distribute a Klipsch- 
designed loudspeaker enclosure. 

The units to be manufactured will 
be made under the Klipsch "Rebel 1V" 
patent and will be marketed through 
parts distributors in both assembled 
and kit form. 

The new line will be advertised and 
promoted as the Klipsch "Rebel 1V" 
by Cabinart, the high -fidelity trade- 
mark of G ce H. 

ACOUSTICAL TILE 
Tropicraft, 14 Sherwood Place, San 

Francisco 3, California is now mar- 
keting an acoustical tile which has 
been designed with appearance as 
well as performance in mind. 

Known as "Tropi- Tile ", the new 
product is made from fibrous glass 

surfaced with "Woven- Wood ". The 
tile is available in ten textures and a 
variety of "House and Garden" colors 
as well as special decorator- colors -to- 
order. 

The company invites inquiries re- 
garding this new product and its 
applications. 

TOWER ACCESSORIES 
Alprodco, Inc. of Mineral Wells, 

Texas is currently offering two base 
units for use with television receiving 
towers. 

The B1 -WS base, for use with the 
company's standard or commercial 6- 
foot aluminum tower sections, fits 
peak or flat -top roofs and is made of 
heavy galvanized steel with flat feet 
that pivot to any angle. The base 
weighs 17 pounds. 

The second unit, the MB -1R, is a 
universal base which permits roof 
mounting with or without fastening 
to the roof. Designed for difficult in- 
stallations, the base is hinged, can be 
tilted at any angle, and can be 
mounted side, hip, or flat. Of sturdy 
construction, the unit weighs 7 pounds. 

MARKER INJECTOR 
A bypass marker injector to provide 

uniform markers at any point on vis- 

ual response curves, in traps, or along 
the base line of a curve has been an- 
nounced by Scala Radio Co. of 2814 
19th Street, San Francisco 10. 

The SMI -53 "Super Marker Injec- 
tor" has been designed to operate 
with any service sweep generator, 
scope, or marker generator. This unit 
is designed for application at video, 
i.f., and r.f. frequencies through 200 
mc. When used with a low capaci- 
tance probe, the wide -band amplifier 
permits effective signal tracing in i.f. 
circuits. Thus, the instrument is 
suited to troubleshooting as well as 
alignment of TV receivers. It pro- 
vides localization of dead or weak 
stages, and relative gain measure- 
ments. 

The unit comes complete with an 
instruction manual and two coaxial 
test leads. A data sheet on the in- 
strument is available from the com- 
pany. 

CAMERA CHAIN 
Standard Electronics Corporation of 

285 Emmett St., Newark 5, N. J. has 
introduced a new television camera 
chain, the SE -TE 468. 

The new television camera provides 
operational characteristics and fea- 
tures which result in greater camera 

versatility and lower initial and op- 
erating costs, according to the com- 
pany. 

The new unit can be used for live, 
film, field work, stills, and test pat- 
terns. Stills and test patterns will not 
burn in. The pickup tube used in the 
camera is said to be 50 per -cent 
cheaper than other commonly used 
studio pickup tubes. 

The camera features a single con- 
trol for lens position and focus; full 
8 mc. bandwidth; good depth -of -focus 
control; electronic view finder; four - 
lens turret using inexpensive, small 
diameter lenses; tally lights; and in- 
ter- communication. 

The company will supply complete 
information on request. 

AUDIO EQUIPMENT 
Radio Craftsmen, Inc., 4401 N. 

Ravenswood Ave., Chicago 40, Illinois 
is introducing two new pieces of audio 
gear to the trade. 

The Craftsmen -500 has been de- 
signed primarily to be used as a sep- 
arate audio power unit and can be 
conveniently installed in built -in lo- 
cations. Its specifications include 
power output of 15 watts maximum; 
frequency response of ± .1 db, 20 cps 

to 20,000 cps and ± 2 db, 5 cps to 
100,000 cps; power response 12.5 watts 
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How to make 
PICTURE -TUBE 
SUBSTITUTIONS 
EASILY 

Substitution Chart 

New CBS -Hytron Substitution Chart for Television Picture 
Tubes helps you pick logical substitutions easily, quickly. It's a 
cinch to use this complete, up-to -date Chart. An Index of types 
leads you to proper Substitution Group listing all readily inter- 
changeable types. You pick an available type ... with the least 
number of necessary service adjustments. That's it. No other 
references required. You save time ... money. You need this 
indispensable CBS -Hytron TV Substitution Chart. Get it from 

your CBS -Hytron distributor. Or write direct today. 

WHAT'S IN IT 
I General Introduction outlines scope and 

purpose. 
2. Introductory Note, give details on tabulation. 
3. Typical Substitution shows how to use Chart. 
4. Index indicates Substitution Group for each 

type. 
S. Substitution Groups narrow choice to logical 

substitutions. 
6. Rating and Outline Drawings give hosing and 

dimensional data. 

All are complete. Include all 

GOT THESE HELPFUL GUIDES? types, s, regardless 
lds of 

make. 
e Gee. 

Get yours today. 

Miniature Guide includes 250 
types, 111 hosing diagrams. 
Indicates similar larger pro- 
totypes. 

are 

Crystal Diode Guide de- 
scribes 92 types. Includes 7 
dimensional diagrams. Indi- 
cates typical application for 
each type. 

TV Picture -Tube Guide lists 
164 types, 19 basing dio 
grams for all magnetically 
deflected picture tubes. 

New ...Free DECAL 
Not just an identification. But a colorful decal 
that sells for you! Sells your magic ability to 
recapture new -set sparkle. Let this decal pull 
customers to you. Get it today from your CBS - 
Hytron distributor. 

Manufacturers 
Receiving Tubes Since 1921 

FEATURES 
All necessary data given for all 
electromagnetically deflected types, 
regardless of make. 
Directly interchangeable types in- 
dicated. 
Other popular substitutes and re- 
quired service changes high -lighted 
and explained. 
Substitution, not conversion, em- 
phasized. 

NOW 3 
CBS - HYTRON TEST ADAPTERS 

7 -Pin Min., 8 -Pin Octal, 
51.45 Net $2.25 Net 

9 -Pin Min., 
$1.75 NW 

BY POPULAR DEMAND. You can now buy CBS -Hytron 
Test Adapters in all three popular sizes: 7 -pin miniature, 
8 -pin octal, 9 -pin miniature. 

You can now test all sockets dynamically ... ''topside." 
Without wrestling with heavy chassis. Without disturb, 
ing wiring or parts. Just plug tubes into Test Adapters 
and Adapters into sockets. Presto, socket connections 
are topside ... ready for your test prod. You check volt- 
age, resistance, gain, intermittents, oscillation. Trace 
signals, etc. All the e-a-s-y topside way. Order all three 
Test Adapters from your CBS -Hytron distributor today. 

CBS- HYTRON Main Office: Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc. 

RECEIVING ... TRANSMITTING ... SPECIAL- PURPOSE AND TV PICTURE TUBES GERMANIUM DIODES AND TRANSISTORS 
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YOU sans 
On These Audio Specie s 

NEWARK LOW -COST AMPLIFIER 
INCompact 8 -watt amplifier using 2 -6V6 or 6K6 
push -pull output tubes. Employs 6SN7 as Audio 
Driver and Phase Inverter; 5Y3GT is rectifier. Re- 
sponse, 50 to 12,000 cycles. Has continuously 
variable tone and volume controls. Outlet for AC 
phono motor plug on back. Output impedance, 8 
ohms. Chassis size, 6x81 /2x51 /8 -. 7 lbs. 

©81:000. NET 

NEWARK COAXIAL SPEAKERS 
Outstanding high -fidelity values! These low -cost 
speakers provide good high frequency response 
and bass reproduction. All have high- frequency 
tweeter unit and crossover network. Av. wt., 
8 lbs. 
83F994. 8" Speaker. Rated 6 watts. Has 2.15 oz. 
Alnico V magnet. Imped., 6 ohms. NET 8.95 
83F995. 12" Speaker. Rated 12 watts. Has 10 oz. 
Alnico V Magnet. Imped., 8 ohms. NET 12.95 
83F996. 15" Speaker. Rated 14 watts. Has 10 oz. 
Alnico V magnet. Imped., 8 ohms. NET.... 19.95 

BRUSH BA-116 MIKE -PRICE 
Originally gold for $8.61! Now 
available, w hile quantities 
last, at the low, low price of 
$5.95. This rugged microphone 
is ideal for tape recording, PA, 
or Amateur use. Response, 50 
to 6,000 cycles. Output level, 
-53 db. High impedance. 
Shock- mounted crystal cart- 
ridge. Has 5/e "-27 thread 
Brown. Wt., 11/2 lbs. 
54P350. Special .5.95 

Order from Dept. R -7 

v 

Offer Send for Catalog 

223 W. Madison St. '517 
EC tIC COMPANY 

1 

YY 

ELECTRIC 

REDUCED! Save; L 
_ e Off' 't 

Br 
R 

MO p fRN 
E¿ 

f II of 
EL. 

T C in óÌd n ;h, S 18,5 HEAR ¡N 
Piece rgin 

onus e o to C 410 
bone with °T coS Pock ow 

24so Plo ry tere. e C eri 

Sdr- 
d bo etieSS e' - 

¡ 
o r e y;r, e 

494 rTfRf T Speefof es. 
wt. r 

499:7124. &ES FQR ?7, 50 76 utgess 480 goss kXR 23 
3s 

ROUND, SQUARE, KEY and "D" 

OPENINGS QUICKLY MADE 

with Greenlee 

Radio Chassis Punches 

I M1 

-1 Save hours of hard. tediou'. 
work ... cut accurate holes 
in chassis for sockets, plugs. 
controls meters meters, panel J I' lights, etc. with GREF.NLE.E 

l '5 \ Punches. In 1 -1/2 minutes ¡ or less make a smooth hole 
in metal, bakelite or hard 

rubber up to 1/16" thick. Easy to operate'.. . 

simply turn with ordinary wrench. Wide range 
of sizes. Write for details. Greenlee Tool 
Co., 1887 Columbia Avenue. Rockford, Ill. 

--- 
GREEN LEE 
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Ciitat,a 6, M. 

(Advertisement) 

A 

"Quick, Watson, the JENSEN! 

± 1 db, 10 cps to 50,000 cps; phase 
shift ± 15 degrees, 20 cps to 20,000 
cps; total harmonic distortion less 
than .1% at 10 watts at mid -fre- 
quencies; power consumption is 105- 
125 volts, 60 cycles, 125 watts. Over- 
all dimensions are 8" x 131_" x 

The second unit is the "800 ", a com- 
pact phono equalizing and tone com- 
pressing system on a single chassis. 
Five front panel control knobs pro- 
vide complete and flexible control of 
an entire custom high fidelity music 
system. 

"9" TESTER 
Lako Manufacturing Co., 506 E. 

Townsend St., Milwaukee, Wisconsin 
has developed a test instrument for 
television servicing, the Model 400 -A 
"Q" Tester. 

With this instrument it is possible 

to test deflection yokes, width coils, 
and horizontal transformers without 
removing them from the set. The 
unit drives the test part at proper 
waveform and frequency and meas- 
ures the output voltage. Since the 
output is a function of the "Q ", a 
single shorted turn will result in al- 
most negligible output as compared 
with a good part. 

The company will supply full details 
on request. 

PERMOFLUX ADAPTER 
Pernfoftux Corporation, 4900 W. 

Grand Ave.. Chicago 39, Ill. has an- 
nounced the availability of a new 
adapter which permits any of the 
company's binaural headsets to be 
used for conventional monaural 
service. 

The input end of the adapter has 
a jack to receive the PL -68 type 

three -circuit plug of the binaural 
headset. The output end is a standard 
two- circuit PL -55 type plug which can 
be plugged into any conventional 
headset jack. 

RADIO & TELEVISION NEWS 
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ASSURED ELECTRICAL ACCURACY 

BASED ON MANUFACTURERS' 

PROCUREMENT PRINTS 

SWITCH 

ONLY IRC GUARANTEES 

ACCURATE ELECTRICAL OPERATION 

AND SATISFACTORY MECHANICAL FIT 

OR DOUBLE -YOUR -MONEY -BACK 

Electrical specifications of this typical manu- 

facturer's procurement print ore exactly 

duplicated by IRC's 0J -412 control (shown). 

CONCENTRIKIT assembly includes P1 -206 
and R1 -223 shafts with B17-109 and B13-133X 

Base Elements and 76-1 Switch. 

July, 1953 

Mfaneufn, Cincuit Sat -WV- 

IRC Exact Duplicate Controls 
Are Double- Money -Back Guaranteed 
Based on set manufacturers' procurement prints, only 
IRC Exact Duplicate Controls are double- money -back 
guaranteed for accurate electrical operation. This 
firm guarantee applies to both IRC factory -assembled 
Exact Duplicates and universal 
CONCENTRIKIT equivalents. 
Set manufacturers' electrical specifications are 
closely followed. 
Resistance values are carefully selected to match. 
Tapers are watched carefully; IRC doesn't arbitrarily 
substitute tapers to obtain wide coverage. 
For exact duplicate controls of guaranteed accuracy, 
specify IRC. Most Service Technicians do. 

INTERNATIONAL RESISTANCE CO. 

415 N. Broad Street, Philadelphia 8, Pa. 
In Canada: International Resistance Co., Ltd., Toronto, Licensee 
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BECOME AN 

ELECTRICAL ENGINEER, 

2 Bachelor of Science Degree 
in 36 months. 
Major in Electronics or Power. 
Now, prepare for a career in 
these rapidly expanding fields. 

This school will prepare you to be- 
come an engineer, technician or serv- 
ice man. Previous military, academic 
or practical training may be evaluated 
for advanced credit. 

Enter Both Radio and Television 

In 12 months you can attain the Radio - 
Technician's certificate. An added 6 
months course qualifies you for the 
Radio -TV Technician's certificate and 
the Degree of "Associate in Applied 
Science." The Technician's course is the 
first third of the program leading to 
a Bachelor of Science Degree in Elec- 
trical Engineering with a major in 
Electronics. 
Also offered: 12 -month Radio -TV serv- 
ice course; 12 -month Electronics or 
Electro Technician Courses; 6 -month 
Electrical Service Course and 3 -month 
refresher and general preparatory 
classes. 

Terms Open April, July, Oct., Jan. 

Famous for its Concentric Curriculum. 
Faculty of specialists. 50,000 former 
students. Annual enrolment from 48 
states and 23 overseas countries. Non - 
profit. 50th year. Courses approved for 
Veterans. 

The adapter, Model BMA -1, was de- 
veloped in response to requests from 
users of binaural headsets for a meth- 
od of adapting their phones to stand- 
ard service. 

"DYNATRACER" 
Century Electronics Co. of 8509 21st 

Ave., Brooklyn, N. Y. is currently of- 
fering a new test unit to the service 
fraternity. 

The "Dynatracer" is a portable self - 
powered instrument designed to trace 

or inject signals through video, sound. 
sync, a.f.c., vertical, or horizontal 
sweep circuits. 

With a flick of a switch, it will also 
trace voltages and locate open, 
shorted, or intermittent components. 

The new unit comes complete with 
operating instructions. 

ANTENNA ROTATOR 
LaPoint Electronics Inc. of Rock- 

ville, Conn. has released its new "Vee- 
D-X" antenna rotator to the trade. 

The rotating unit features a unique 
gear train, positive antenna stop, spe- 
cial weather- resistant finish, easy line 
connection, and the ability to support 
over 200 pounds. The control console 

MILWAUKEE 
SCHOOL OF ENGINEERING 

84 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept 55753. 1025 N. Milwaukee 
Milwaukee I. Wisconsin 

Send: Ti Free I410-page fatalog desrribing Fler- 
trieal Engineering r',mrs,s: O Booklet on Careers 
in Radio-TV. 

I am interested in 
halm' of course 

Name Age 

Address 

City Zone State 

If veteran. indicate date of discharge 

is decorator- styled and is available in 
heather green or cordovan mahogany. 
A unique control lever incorporates 
both compass and numerical refer- 
ence points. The special control circuit 
requires no screwdriver adjustment. 

MICAMOLD CONDENSERS 
Micatnold Radio Corporation, 1087 

Flushing Ave., Brooklyn 37, N.Y. is 
now in production on a line of her- 
metically- sealed, metal encased "Am- 
birite" condensers. 

The new units are designed to pro- 
vide long and satisfactory operation 
in ambient temperatures up to 150 
degrees C. They can be supplied with 

(single and dual sections in standard 
capacitance values and voltage rat- 
ings in various case sizes. 

The ,ability of these condensers to 
operate throughout the temperature 
range of -55 degrees C to +150 de- 
grees C is attributed to the "Ambi- 
rite" dielectric. Capacitance change 
with temperature is small. 

An engineering bulletin on these 
new units is available from the com- 
pany on request. 

BATTERY SOLDERING IRON 
Hexacon Electric Co.. 119 W. Clay 

Avenue, Roselle Park, N. J. has an- 
nounced a soldering iron which can 
be connected to either 6 or 12 volts. 

The new unit will generate any de- 
gree of heat required for soldering 
light or heavy work. A switch button 
controls heat. The iron will melt sol- 
der in 20 seconds. 

The iron comes equipped with a 
nickel- chromium heating element, a 
12 foot abrasion- and oil- resistant 
rubber heater cord. battery clips, and 
a non -breakable plastic handle. The 
over -all length is 121/2 inches. 

GEIGER COUNTER 
The Radiac Co., Inc., 489 Fifth 

Avenue, New York 17, N. Y. has re- 
leased a newly- engineered, ultra -sensi- 

live Model 105 -D "Prospcctoscope" for 
radioactive mineral prospecting. 

The Model 105 -D can be used for 
prospecting from low flying aircraft, 
from a moving vehicle, or on foot, 
and also for probing drill holes to 
depths of 50 feet. 

The unit is equipped with a 26" 
Geiger tube. It can be removed from 
the instrument and fitted to the 50 
foot coaxial cable provided. It also 
features a standard -size beta -gamma 
Geiger probe, which is interchange- 
able with the giant -sized tube. An ac- 
curate meter having five ranges gives 
the prospector a broad selection of in- 
strument sensitivities. A built -in 
speaker gives an aural indication of 
radioactivity. 

VIBRATOR LINE 
A new line of series drive vibrators 

specifically designed for long, depend- 
able service in communications equip- 
ment has been introduced by James 
Vibrapotcr Company, 4036 N. Rock- 
well St., Chicago 18, Ill. 

Series drive has been incorporated 
in all of the company's replacement 
models where the original communi- 
cations equipment has been designed 
to accommodate such an assembly. 
The mechanism gives steady, low - 
voltage starting throughout the ex- 
tended life of the component. 

The design, in addition, separates 
starting and driving functions from 
main vibrator contacts, insuring 
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BUY TEST EQUIPMENT 
TIME P LAN 

NO INTEREST!! - NO CARRYING CHARGES!! 
USE CONVENIENT TIME PAYMENT ORDER BLANK BELOW 

Superior's New 
Model 770 

Model 770 is an accu- 
rat pocket-size V.O.M. 
Me. sur, o n l y 3%"x 
Srn - , . 

VOLT -OHM 
MILLIAMMETER 
Sensitivity -1000 ohms per volt 
1 . latest 114,1W1 I, 

Sant. i : I.1tin..u..:,tl Ins. d. 
ai0rr range -. Ito an te 
snitching Iron olio l lea.tann.e range to an snitching 

an important tiun tin, 'moon. 
.r clod,il in a V.O.SI. Ili thi- Iii mgr win .d i 

rolls- cornered. 1:111,4-1 c I :v.1101nd black ,achw l 
panel. Depressed 1. I,': - Elh.l nits permanent dlhite. 
insure. 111111.1 lite ,.o.B tt III, ....stunt u -e. 

SPECIFICATIONS: 
6 A.C. VOLTAGE RANGES: 

11 -15 3m'1511 :11111 15011/301111 Volts. 
6 D.C. VOLTAGE RANGES: 

II- 7.5/1575,1511'77,,0 /1500 Colts. 
4 D.C. CURRENT RANGES: 

n- 1.x115,1.7B )Lt. n -1.5 Amps. 
2 RESISTANCE RANGES: 

gin lib,.. 11.1 Yle,bnl. 
The Model 770 comes complete 

rl vi with self- contained batteries, }es} 
N E t leads and all operafinq instruc- 

tions. 

S 

Muperod eior'l 

s New 
670 -A SUPER -METER 

Comes housed in rugged. 
crackle- anished steel cab- 
inet complete with test 
leads and operating In- 
structions. Size 6'4 "x9 %a" 
t4''a 

A COMBINATION VOLT -OHM MIL - 
LIAMMETER PLUS CAPACITY RE- 
ACTANCE INDUCTANCE AND DEC- 

IBEL MEASUREMENTS 
SPECIFICATIONS: 

D.C. VOLTS: 0 to r. 1.500 
7,500 Colts. 

A.C. VOLTS: 0 to 15 au 1511 3110 1.500 
3.000 Volta 

OUTPUT VOLTS: 0 to 15 510,150 :100/1,50n 
1.0110 Vohs 

D.C. CURRENT: O to 1.5/15 /150 Ma. 0 to 
1.5 15 Amperes 

RESISTANCE: O to 1,000 100,000 Ohms o 
to 10 Megohnts 

CAPACITY: .001 to I Mfd. 1 to 50 Alfa. 
10110th. test for elect rolyt its) 

REACTANCE: 50 to 2.500 Ohms. 2.500 Ohm. 
to 2.5 MI-goltms 

INDUCTANCE: .15 to 7 Ilenries 7 to 7.000 
Henries 

DECIBELS: -0 to +1 u - 14 to +3`t +34 to +s. 
ADDED FEATURE: 

The Model 670 -A includes a 
special GOOD -BAD scale for 
checking the qualify of elec- 
trolytic condensers at a test 
potential of 150 Volts. 

$289T NET 

Superior's Model 660 -A -A NEW A.C. OPERATED 

SIGNAL GENERATOR 

Tubes used: 1 -6RE6 as R. F. Oscil- 
lator, mod, and amonfier. 1 -66E6 al 
Audio Oscillator. 1 -6116 

Power Rectifier. 
The Model 660 -A comes 

caplets with coaxial complete 
test lead ana ai 

struction, NET 

95 
NET 

Provides Complete Coverage for 
A.M. -F.M. and TV Alignment 

Qeno. aten Radio Frequencies from 100 
Kilocycles to 6O Megacycles on funda- 
mentals and, from 60 Megacycles to 220 
Megacycles on powerful harmonics. Ac- 
curacy and stability are arc assured by the 

` 
of permeability trimmed III -Q coils. 

It. F. available separately' or modulated 
ny the internal audio oscillator. 
Built In 400 cycle sine wave audio o 
cillator used to modulate the R. F. signal 
also available separately for audio testing 
of re 

c 
s. amplifiers. hard of nearing 

001s, etc. R. F. Oscillator Circuit: A 
high tr nsrnnductaner hnlode Is used as 

It. F. oscillator. miser and amplifier. COI 

odulation Is °Reeted1 lw electron coup. 
ling In the m soti 

section 
thus ilang 

the nsellestur from load changes and an 
fording high stability. A. F. 0.cll1ator 
Circuit: A high transrnnductaoce heptode 
Connected as a high -mu triode Is used as 
an audio oscillator In a high-C (-olpittS 
Circuit. The output t11 

e 
r I Volt, is near. 

ly pure Rine w Attenuator: A 5 
step ladder type 

wave. 
attenuator Is used. 

Superior's New Tun TESTER Model TV -11 

Operates on 
Hand-rubbed 

Ved$5U 
00 Cycles A.C. Nand 0 

Volt 

oak cabillot complete with NET 
portable cover ... 

Uses the new self- cleaning Lever 
.Action Switches for i ndlt11111 al ele- 
ment testing. Because all elements 
are numbered according to pin num- 
ber in the BMA hase numbering sys- 
tem. the user can instantly identify 
which element Is under test. Tubes 
having tapped filaments and tubes 
with filaments terminating In more 
than one pin are truly tested with 
the Model TV -11 as any of the pins 
,gay be placed in the neutral posi- 
tion when necessary. . Uses no 
combination type sockets. Instead 
individual sockets are used for each 
type of tube. Thus it is impossible 
to damage a tube by Inserting it in 
the wrong socket. Free -moving 
built-In roll chart provides complete 
data for all tubes. Phono jaek 
,ml front panel for plugging hl either 
phones or external amplifier detects 
miernphnnic tubes or noise due to 
multi/ elements and loose external 
,connections 

Superior's New 

TY BAR GENERATOR 
THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN!! 

Bat comes vom $95 TV Rat G 
e Generator 

leads and 
detai:ed operating inat ru c NET 
tions Only 

CONNECTS DIRECT 

TO ANTENNA POST 

NO CONNECTION 
INSIDE RECEIVER 

Fcnturea. l'an be used 
when no stations are Oil the 
air. Provides linear pat- 
terns to adjust vet tical and 
horizontal linearity Pro- 
vides vertical and horizon- 
tal sweep signals Pro- 
vides signal for t e s t i n g 
video amplifiers. 

NEW TIME PAYMENT PLAN 
ORDER BLANK 

July. 1953 

L 

MOSS 'LECTRONIC DISTRIBUTING CO. INC. 
Dept. B -63, 38 Murray Street. New York 7, N. Y. 
Plea -e -end Me the units checked talon. I alit enclosing the down payment null 
miler and acre Ill pas' the anlithl balance a, honn. It Is underst(011 there sill 
In. nor rq'mg. interest or all) other ,largos. pIOtht'ft I send my nlonthlt paY 
penes obeli due. It is Blither under -nwd that ,hm11d I fall to make payment Moo 
due. the full unpaid balance shall become Immediately due and payable. 

O MODEL 770 Total Price 614.90 
$2.00 dun. payment. Balance $2.00 monthly for 6 month.. 

O MODEL TVII Total (lice $47.50 
$11.511 dawn payment. Balance $0.110 monthly for 6 months. 

p MODEL 670 -A Total Price $28.40 
$7.40 dosa payment. Balance $3.50 monthly for e month.. 
TELEVISION BAR GENERATOR Total l'rl,e 639.55 

dun payment. Balance $5.1111 monthly for 6 months. 
O MODEL 660 -A Total Price $42.95 

$12.95 duals payment. Balance $5.00 monthly for 6 months 
O I enclt,e $ a, doss- paument. 

Ship C.O.D. for the down payment. 

Signature 

Name 

Address 

City Zone State 
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WORLD'S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 

MATTISON 
SILVER ROCKET 630 CHASSIS 

with TUNEABLE 

BUILT -IN BOOSTER 
for Better DX Reception 
Featuring NEW CASCODE TUNER 

made for UHF interchangeable 
tuning strips and 70° COSINE YOKE 

Tube 
Complement: 
28 tubes 

3 rectifiers 
1 CRT 

32 

All Channel.. Booster 
Broad band single knob control prramolinri 
built in to eliminate lone leads which may 
eau sr regen elation and attenuation of signal. 

ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE 
BUILT-IN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO 10 TIMES. 
THE SILVER ROCKET WILL OUPER- 
FORM ANY CHASSIS MADE AND IS 

PRICED RIGHT TO SELL FAST WITH 

AN EXTRAORDINARY MARGIN OF 

PROFIT FOR YOU. WRITE FOR CON- 
FIDENTIAL PRICE SCHEDULE. 

ALL CABINETS MADE IN MATTISON'S 

OWN CABINET FACTORY! 

ANNOUNCING 
the New 

AMBASSADOR 
foe 1953 

The only open 
face console 

made in every 
expensive 
decorator 

finish . on 
guaranteed 
genuine ma- 

hogany, walnut, 
oak and other 

rare woods! 

The AMBASSADOR 17" and 21" 
Best Looking . . . Best Value, Too! 

Full size console for eye level television. Available 
in every expensive decorator finish. Fea 
luring removable safety glass. Dimensions height 
42 !nrbes. width 26 inches. depth 23 inches. 

DEALERS! SERVICE DEALERS! Here is your 
opportunity to become the "important" TV 

Dealer in your area for THE FINEST CUS- 
TOM -BUILT LINE OF TV RECEIVERS. FREE!! 
Write for Mattison's merchandising portfolio 
explaining the "UNASSEMBLED PLAN" and 
"51,000,000 FLOOR PLAN." 

Manufactured with integrity 

When you buy front 
Mattison you need 
my one source of 
imply! You can buy 

Mattison Chassis. 
Mattison Cabinet et 
complete Mattison 

VSet! 

Mattison Television &Radio Corp.: 
10 West 181st St., Dept.RN, N.Y.53, N.Y. 

greater dependability and additional 
hours of service. 

A complete data sheet on these new 
models and other of the company's 
communications vibrators is available 
on request. 

RECORDING REELS 

A new 7" plastic reel for use in 
magnetic recording with diagonal "V" 
slots for faster threading and a larger 
hub for more constant tape speed has 

I 

been introduced by Minnesota Mining 
and Manufacturing Co., 900 Fauquier 
St., St. Paul 6, Minn. 

Designed to reduce errors in pro- 
gram timing, it is the first large -hub 
reel to accept all standard recording 
tapes, irrespective of thickness, with- 
out danger of tape spillage. 

Two threading slots are provided 
on each side of the reel, including a 
unique "V" slot that reduces thread- 
ing time by nearly one -third. More 
even winding of the tape on the reel 
is provided by reduced inside width 
of the reel and use of tapered flanges, 
thus minimizing the possibility of 
nicked edges and tape breakage. 

JUNCTION TRANSISTORS 
Radio Receptor Co., Inc. of 251 West 

19th St., New York 11, N. Y. has 
added three types of "p -n -p" junction 
transistors to its line of germanium 
products. 

The new units are sealed in a thin 
plastic sheet only .120" x .343" x .375 ". 
Leads may be soldered in or clipped 
to plug into a standard transistor 
or hearing aid socket. The asym- 

1 

metrical lead spacing insures proper 
polarity and fits the standard sub- 
miniature socket. 

Good performance is obtainable with 
as little as .5 ma. at 1.5 volt of col- 

I 

lector voltage. Under these conditions 
the high gain type RR 20 has a cur- 
rent amplification of 40 and a power 
gain of 36 db. The general purpose 
type RR 14 and the economy type 
RR 21 have current amplification of 
25. The latter two types have cut -off 
currents of only 10 microamperes and 
a noise figure of 22 db (1000 cps). 

INSULATOR GROMMET 
JFD Man efacturing Co., Inc. of 6101 

16th Ave., Brooklyn 4, N. Y. is in pro- 
duction on a universal insulator grom- 
met for all television downleads. 

This polyethylene insert for stand- 
off insulators will accommodate tubu- 
lar and ribbon lead as well as oval, 
rectangular, and coaxial type trans- 
mission lines, thus facilitating the 
handling of lead -ins for both u.h.f. and 
v.h.f. installations. 

SUBMINIATURE RESISTOR 
Electra Manufacturing Co. of 2537 

Madison, Kansas City, Mo. is cur- 
rently offering a tiny deposited- carbon 
3/s watt resistor which has been espe- 
cially designed for miniature work. 

This "transistor" resistor is only %2 
inch long and %.0 inch in diameter. It 
is available in a range of resistances 
from 4 ohms to 250,000 ohms. It is 
rated at a maximum of 250 volts. Tol- 
erances are ±1'/r, ±5',:, and ±10 %. 

Additional details are included in 
the company's bulletin E -4 which is 
available on request. 

EW Speaker Enclosure 
(Continued from page 43) 

All of the preliminary design and 
testing work had been carried out us- 
ing an 8 -inch Wharfedale speaker. 
The problem now was whether or not 
the enclosure would perform equally 
well using other makes of 8 -inch 
speakers. Several were tried, among 
them Altec, Pernl.oflux, Jensen, and 
University units. The result of these 
tests seemed to indicate that any good 
8 -inch speaker could be used in this 
syst em. 

The next problem seemed to be one 
of production. The positioning and 
size of fins (B) and (C) was such 
that to bolt the speaker securely in 
place was virtually impossible. The 
commercial version has solved this 
problem by slotting the sides (or top 
and bottom if the unit is used horizon- 
tally) of the cabinet so the fins can 
slide in and out, thus making the 
speaker readily accessible. The back 
panel of the cabinet is secured in 
place by means of wood screws. 

The mechanical details of the cab- 
inet, as given on page 43, show how 
comparatively simple this enclosure is 
in construction and belie its "big en- 
closure" performance. All -in -all, this 
unit has done a man -sized job on 
"location" recording and has per- 
formed well in the author's home. 

-30- 
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UNBEATABLE quality is built into every 
Sylvania product. Even beyond that, 

Sylvania quality goes back to its essential 
metals, chemicals, and materials. 

Sylvania quality is fundamental 
Sylvania grinds and formulates its own 
phosphors, and applies them by improved 
methods which assure maximum uniformity and 
fine picture -tube performance. Sylvania 
draws its own high- quality tungsten filaments 
and winds and tests its own coils. 

Naturally, this far -reaching quality control 
results in an enviable nation -wide reputation. 
Today 7 of the top 10 television set makers 
use Sylvania Picture Tubes and Receiving Tubes. 
Naturally, too, Sylvania quality pays off 
in fewer call -backs, more satisfied customers 

. and more profits for you. 

You'll find your friendly Sylvania 
Distributor a mighty high quality man to do 
business with, too. Call him today! 
July. 1953 

*Be sure to install Sylvania Picture Tubes and Receiving 
Tubes in all the sets you service. Your customers know 
about Sylvania's fine quality and they'll appreciate your 
selection of Sylvania products for their sets. 

Sylvania Electric Products Inc., 1740 Broodwar, New Yod 19. N. Y 

LIGHTING RADIO 

ELECTRONICS TELEVISION 
Cuvla Srl.ania Elaric (Canada) Lid.. Uni.niw B'13. 

Sr. Cmn.rin. Si.. Wombat. P. 0. 

8 7 
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THESE BOOKS HELP 
YOU EARN MORE 

IN TV SERVICING 
"How to Understand and Use TV Test Instruments" 

Provides basic explanations of how 
each test instrument operates. 

'overs: VTVoltmeters, AM Signal 
Generators, Sweep Signal Gener- 
ators, Oscilloscopes, Video Signal 
Generators,Field Intensity Meters, 
Voltage Calibrators. Describes 
each in detail; explains functions; 
tells proper use in actual servicing; 
shows how to avoid improper indi- 
cations. Helps you get the most 
from your instruments; saves you 
time, helps you earn more. 148 
pages, 854 x 11'. \' ORDER TN -1. Only $3.00 

"TV Servicing Short- Cuts" 
Describes a series of actual TV 
service case histories, giving step- - 
by-step explanations of how the 
service technician localized and 
tracked down each problem. Shows 
how these frequently recurring 
troubles can be tracked down and 
solved in any set. Explains how to 
apply proper time- saving servicing 
techniques - gives you the suc- 
cessful experience of experts, to 
make your service work easier, 
quicker, more profitable. 100 pages, 
554 x 854'. 
ORDER TK -1. Only. S1.SO 

"Servicing TV In the Customer's Nome" 
Saves you time, work and chassis - 
hauling on outside TV service 
calls. Shows you how to make suc- 
cessful repairs on the spot using 
these methods: employing VTVM 
and capacitor probe to trace down 
trouble; "tube -pulling" to diag- 
nose trouble by observing audio 
and picture effects; performance 
tests through analysis of test 
pattern; adjustment techniques 
developed for field servicing. Saves 
time, avoids chassis removal. 
96 pages, 554 x 855'. 
ORDER TC-1. Only $1.50 

"Television Tube Location Guides" 
VOL. 3. Shows tube positions and 
functions in hundreds of impor- 
tant TV sets. Helps save servicing 
time. Often, looking at the picture 
or listening to the sound, provides 
the clue to the trouble. Frequently, 
a tube failure is the cause. This 
guide, with its clear, accurate tube 
placement and function diagrams, 
makes trouble diagnosis and tube 
replacement quick and easy, with- 
out removing chassis. 192 pages. All 
new diagrams continuing coverage from Vol. 2. 
ORDER TGL -3. Only .. $2.00 
VOL. 2. Over 200 ages of tube placement diagrams 
not included in Vols. 1 and 3. 
ORDER TGL -2. Only $2.00 
VOL. I. Over 200 pages of diagrams not in Vols. 
2 and 3. ORDER TGL-1. Only . $1.50 

"Photofact Television Course" 
A full, easy -to- understand expla- 
nation of TV principles, operation 
and practice. Covers Cathode 
Beam Formations and Control, 
Ream Deflection Systems, Beam 
Mod. and Synch.; analyzes CR 
tubes, camera tubes, voltage sup- 
plies, saw -tooth generators, sync. 
circuits, control functions, antenna 
circuits, RF input tuning, IF sys- 
tems, AGC, DC restoration, etc.; 
with full bibliography and glos- 
sary. 208 pages, 8% x 11'. 
ORDER TV -1. Only .$3.00 

n, 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or 
write direct to Howard W. Sams IL Co., Inc. 
2203 East 46th Street, Indianapolis 5, Ind. 

My (check) (money order) for $ 
enclosed. Send the following books: 

TN -1 TK -1 TC -I 
TGL -3 TGL -2 TGL -1 TV -1 

Name 

Address 

City Zone.... State 
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"Ferri- Loopstick" Receiver 
(Continued front page 42) 

5 of the 6 locals with ease and per- 
fect clarity. Tried out in Baltimore, 
by M. M. Schuman, another old -timer 
who built the set described, this re- 
ceiver tuned in 7 of the 8 locals there, 
clearly and consistently. Such recep- 
tion, obviously, must be considered 
unusual, particularly in view of the 
few parts used. 

No miracle is promised, however. 
The writer, who has spent some 30 
years testing and building all types 
of crystal radios, merely feels that 
here is not a sensation, but a receiver 
that is just a little bit different, a 
little bit better than the sets the seri- 
ous constructor has been accustomed 
to. 

Of one thing the author feels cer- 
tain, the hobbyist or experimenter who 
builds this set will find his time and 
effort well compensated, in the pleas- 
ure and entertainment this receiver 
will provide. Try building this when 
you have a free evening. -30- 

TV Interference 
(Continued from page 38) 

filters are used to trap out individual 
interference frequencies. 

Some interfering signals, like oscil- 
lator radiation from other TV sets, oc- 
cur at the same frequencies as the de- 
sired signal. Rotating the antenna, 
shielded lead -in cable, and finally, re- 
alignment of the offending receiver 
are the only remedies here. 

For the reader's convenience design 
data is given in Fig. 1 for a high -pass, 
300 -ohm filter, and for a 300 -ohm 
tuned stub used as a narrow -hand 
wave trap. Stub length is in inches. 

-30- 

FIRST AID 
ROM A. E. Hutchins, radio officer 

the 'ti Fullerton Hills, comes 
an interesting story regarding an un- 
usual application for Matthew Mandl's 
"Demagnetizer" which appeared in the 
January issue of this magazine. 

Ile reports that on a recent trip in 
raid- Mediterranean one of the able - 
bodied seamen got a steel splinter in his 
eve and suffered two days before Mr. 
Hutchins heard about it. The Pharma- 
cist's Mate had been unable to dislodge 
the splinter and it had just about been 
decided that the man would have to be 
put ashore for hospitalization. 

Mr. Hutchins remembered the "De- 
magnetizer" he had built and suggested 
that it night be strong enough to pull 
out the steel particle. They agreed that 
nothing could be lost by trying so they 
brought the ratan to the radio shack. 
1,lr. Hutchins applied the magnet as 
close as possible and turned on the cur- 
rent. At once the seaman reported that 
the splinter was out. After the man's 
eve was rinsed out he returned to duty. 

Our thanks to Mr. Hutchins for pass- 
ing on this story. -30- 

Scope as Voltmeter 
(Continued front page 57) 1 

of this voltage, but on the scope the 
peak -to -peak voltages are measured. 
The peak -to -peak voltages of any sine 
wave are related to the r.m.s. value as 
shown in Fig. 3. From this we see 
that 6.3 volts r.m.s. is equivalent to 
17.8 volts peak -to -peak. When the 6.3- 
volt test point or some 6.3 -volt fila- 
ment point in the receiver is used as 
the calibrating voltage, the vertical 
amplitude should be adjusted until 
the signal covers 17 to 18 divisions. 
The most accurate system is to re- 
duce the horizontal scope gain until 
only a narrow vertical strip is ob- 
tained as in Fig. 1. This makes it 
quite easy to center the signal ver- 
tically and adjust its amplitude un- 
til it covers just the right number 
of divisions. In Fig. 1, a 0.35 -volt 
r.m.s. (1 -volt peak -to -peak) signal was 
used and adjusted to cover 20 divi- 
sions. As shown, the signal is slight- 
ly larger than 20 divisions and further 
adjustments of the vertical gain con- 
trol are needed. When an a.c. voltage 
is now measured, the calibration with 
the 1 -volt signal is accurate down to 
0.25 volt and up to about 2 volts. Al- 
though the height of the screen is 
more than 40 divisions, the edges no 
longer represent linear deflection and 
should not be used. If the signal is 
larger than 2 volts, the 6.3 -volt r.m.s. 
calibration can be used or else the 1- 
volt signal can be adjusted to cover 
5 or 10 divisions. In the latter case 
voltages up to 8 or 4 volts, respective- 
ly, can be measured. The main thing 
in making scope voltage measure- 
ments is to adjust the calibrating 
voltage for convenient interpretation. 
Making 1 volt equal to 1, 2, 5, or 10 
divisions helps to avoid errors in read- 
ing the measured voltage. For the 
reader's convenience Fig. 2 lists the 
most frequently used calibrating volt- 
ages by r.m.s. and peak -to -peak value. 

There is one limitation on a.c. mea- 
surements that should be mentioned 
and that concerns frequency. Many 
service -type scopes have a linear fre- 
quency response in the vertical section 
up to 500 kc., others go up to 2 or 3 
mc. For a.c. voltage readings only 
the linear portion can be used and 
frequencies at which the amplifier 
gain drops 1 or more db cannot be 
measured by using a 60 cps calibrating 
signal. - 

TRANSISTOR CONTEST 
Al T11EON is sponsoring a transistor " application contest which offers a to- 

tal of $10,000 in prizes to the lucky 
winners. 

The contestant is required to build a 
piece of equipment using one or more 
of the company's CK722 transistors. 
Ile then submits a pl graph, a com- 
pleted entry blank, and a 500 to 1000 
word article describing the equipment, 
to the company. 

Full details and official entry blanks 
are available front all Raytheon tube dis- 
tributors. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Spot Radio News 
(Continued Proni page 26) 

When and if a drill is held, listen- 
- ers will hear the following message: 

"We interrupt our normal program to 
cooperate in security and civil defense 
measures as requested by the United 
States Government . This is a 
Conelrad radio alert. Normal broad- 
casting will now be discontinued for 
an indefinite period ... Civil defense 
information will be broadcast in most 
areas at 640 or 1240 on your regular 
radio receiver." 

When stations are alerted, they will 
be obliged to discontinue the normal 
program, cut the transmitter carrier 
or sound carrier on TV, for approxi- 
mately five seconds, then return car- 
rier to the air for approximately five 
seconds, and cut carrier again for an- 
other five seconds. This step will be 
followed by returning the carrier to 
the air and broadcasting a 1000 -cycle 
steady -state tone for 15 seconds; the 
announcement then follows. 

Eastern, central, and western zones 
have been assigned to the C plan. In 
the east, A. Prose Walker is in charge, 
serving as FCC liaison officer, Eastern 
Air Defense Force, at Stewart Air 
Force Base, Newburgh, New York. 
Ernest C. Thelemann has been given 
the central zone base. He is also an 
FCC liaison officer, representing the 
Central Air Defense Force, P.O. Box 
528, Kansas City, Missouri. On the 
West Coast, Robert D. Linx is in 
charge at the Hamilton Air Force 
Base, Hamilton, California. 

THE WHITE HOUSE was also repre- 
sented at the broadcast conclave, in 
the form of a special letter from the 
President to NARTB prexy, Harold E. 
Fellows. Said the President : "Our 
nation's vast broadcasting system, de- 
veloped over a period of only three 
decades, testifies again to the extraor- 
dinary achievements that are possible 
in a free and competitive economy. 
Today, radio reaches into ninety -eight 
per -cent of the homes of America. 
Television may soon match that rec- 
ord ... This vast coverage imposes 
an impressive responsibility upon those 
operating our broadcasting stations 
and directing network activities .. . 

To inform the people fully, fairly, and 
freely, to hearten their spirit with 
healthy entertainment, to encourage 
in every possible way aspiration 
toward a better state for all mankind 
-these are the high purposes to 
which you are dedicated . I am 
confident that the nation's broad- 
casters will continue to meet this ex- 
traordinary responsibility." 

ONE OF THE HIGHLIGHTS of the 
Pacific -coast meeting was the appear- 
ance of Madame Commissioner Frieda 
Hennock pleading for more funds for 
the Commission so that more hearing 
examiners can be retained to process 
more station authorizations. Declar- 

July, 1953 

PITITRTPITIII'1111Tf1 

IT'S 

HERE! 
IT'S THE 

BEST! 

FISHER 
FM-AM TUNER 

We haven't the space here to give you all the details on the new 
FISHER 50 -R. However, we can tell you there is no other like it, anywhere, 
and at any price! FEATURES IN BRIEF: Armstrong system, dual limiters, two 
IF stages, cascode RF stage, full limiting even on only 1 microvolt signal. 
Sensitivity. 1.5 microvolts for 20 db of quieting. AFC on switch and adjustable 
for locality. Adjustable selectivity on AM. Separate AM and FM front ends, 
fully shock -mounted. Response uniform, 20 to 20,000 cycles. Distortion less 
than 0.04% for 1 volt output. Hum level more than 100 db below two volts 
output. Cathode follower output. Fully shielded; bottom cover. Aluminum 
chassis. 12 tubes plus tuning eye and rectifier. Self- powered. $159.50 

/ n -HIGH FIDELITY we vet, éeJt MAGAZINE 

FISHER 
PREAMPLIFIER 

EQUALIZER 
"Either of these two units is of the very best," says High Fidelity Magazine 

of the FISHER 50 -C Master Audio Control and 50 -A Amplifier. The 50 -C 
can be used with any amplifier. 
Intermodulation distortion is 
virtually unmeasurable. Com- 
plete phono equalization, loud- 
ness control, 5 inputs, 5 input 
level controls, cathode follower 
outputs. Self- powered. 

Chassis, $89.50 
With cabinet, $97.50 

FISHER 50 -WATT 
AMPLIFIER 

THE FISHER Laboratory Standard Amplifier Model 50 -A is. beyond a 
shadow of a doubt, the tt nról's finest all- triode amplifier-and yet moderately 

priced. FEATURES: High output - 
less than 1% harmonic distortion 
at 50 watts (.08% at 10 watts.) In- 
termodulation distortion below 
at 50 watts. Uniform response w ith- 
in .1 db, 20- 20,000 cycles; 1 db, 5 to 
100,000 cycles. Hum and noise more 
than 96 db below full output. Qual- 
ity components and beautiful work- 
manship throughout. $159.50 

Write for illustrated brochure 

FISHER RADIO CORPORATION 
39 EAST 47th STREET NEW YORK 

iinnnuuunuuuuuu 
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MOST POWERFUL FRINGE AREA CHASSIS 
THE " sW CO- CHANNEL "630 FA -2 *" 

With Genuine Armstrong FM Sound System 
The CHASSIS That Tele- 
vision Engineers and Serv- 
icemen Are Buying for 
Themselves ... 
CHECK THESE EXCLUSIVE FEATURES 

I0 WATT push -pull audio output. Frequency 
range from 40 to 12.000 cycles Standard 
Coil Cascode Tuner prevents radiation Re- 
trace Blanking Circuit allows you to raise the 
brightness without the annoying vertical re- 
trace lines Heavy duty front focus control 
Automatic gain control potentiometer allows you 
to adjust the threshold sensitivity as low as 4 
microvolts & still keep the full 4MC band width 

Improved sync amplifier Improved auto- 
matic brightness control Set aligned for 21.9 M 
MC. New Ham band will not interfere Im- 
proved fused high voltage power supply gives 
full 14.5 KV under load. Will handle all pic- 
ture tubes up to 24 inch with full sweep Im- 
proved video amplifier has a gain of 40 All 
moulded plastic condensers give long life & 
trouble -free operation Easily adapted to new 
UHF stations in 2 minutes by just changing a 
strip In the tuner Extra heavy duty power 
transformer with large safety factor 6CB6 
tubes in Video IF to give full gain Extra fil- 
tering in power supply for hum & ripple -free 
operation Phono Connection & switch on 
chassis allows you to play your phonograph or 
tuner through the built -in 10 watt hi- fidelity 
amplifier Extra heavy duty focus coil, which 
runs cool Full focus cosine yoke. 
Send for New FREE TV Parts G HI -F1 Catalog 

TV GOLD 
PLASTIC MASKS 

16' amt 17'..5 4.95 
20' 

I 

nd 21 ".. $ 7.95 
24' $14.95 

OVER 100 BAROAINPRICED 
CABINETS FOR TV &AUDIO 
INSTALLATIONS . . . Send 
t or FREE raider and price 
list. Full line table models. 
Consoles. 

P 
onsolettcs a n d 

TVRadio Phono mbina- 
tairóns. .,w tv , Mahon 

r. 

Tube Mfg. Brackets 56.50 
3 MONTHS 

RMA 
GUAR. 

ON ALL 
PARTS 

ah. Console 
40" High, 
with Gloss; 

Mask L 
Brackets 
549.95 

Chassis 
Mfr. Lic. 
by R.C.A. 

THE ONLY CHASSIS WITH 
PUSH -PULL AUDIO OUTPUT AT 

169 95 
l'.R. Tube 

:wd Brackets 
Complete with 12" ROLA Hi -Fi Speaker 

(Fed. Tax Incl.) 
Detailed Service Manual & Schematic -S1 

TV PICTURE TUBE SALE 
Standard Brands Factory New 

GUARANTEED 1 FULL YEAR 
16" Tube .$19.95 20" Tube.$34.95 17" Tube .527.95 
Ring and Sleeve 21" Tube .$39.95 
for 2.1" .$7.50 21" Tube. $711.115 

All m rei, omllce is I nn m .. _ rnnteed. Ina li & phone or lors hued upon receipt of 
, rk : ,rd, . Ichassis. 2IIr', , , ther Ito! v Balance I.O.,'F.O.B. certified 

I:Í.,ß ,:: ..i aLL 1 ,lice. Ko Fed. last -u I, p's' Ih' low iban OP8 
Y. RADIO CORP MAIL ORDER 

I71 Washington 5t.,e 
Grammercy 7 -9245 

MAIL ORDER DEPT.: 400 LafayetteSt.,N.Y.3 

rld's finest radio kits 

RADIO KITS, INC., 120 Cedar St., N. Y. 0 

GET INTO TV SERVICING 
I h,o:klet which tells 

ul TV technician. 
.tn :. :.. .. .. .:.:. I ... .rhtttI Miere inn 

rd vita 
and moth &,Cr i ¢ti Ibn nv Tn ssiona áúo 
4& T \n-, nu ?'. l'n x(t, Pmfcasinnal hoos ink 
4 rieht in fun U,klet shoos 

ml fir tionns nn ale tansy. write 
D. ill v 7 3 N. obligation-on salesman will roll. 

Approved for Veterans 

WESTERN TELEVISION INSTITUTE 
341 W. 1855 St. Lon Angeles 15, Calif. 

PAY LESS FOR TUBES 
INDIVIDUALLY BOXED FULLY TESTED EACH TUBE GUARANTEED FOR SIX MONTHS 

1133GT 
1H SOT 
1E4 
1N 5GT 
1115 
155 
1T4 
1T5GT 
1X2 
3Q5GT 
354 
3V4 
SU4G 
5V4G 
5V3C 
5V 30T 
6AB4 
6AF4 
GAGS 
6ÁK5 
6ÁK6 

Price I Type Price Type Price Type Price 
$ .69 6455 $ .50 6K6GT 

.46 6AT6 38 6L6G 

.57 6AU6 .43 6L6GA 

.57 6AV6 .38 654 

.56 6B4G .96 65A7GT 

.47 68A6 .45 65J7GT 

.56 6BC5 .53 6SK7GT 

.71 6BD5GT .89 65L7GT 
.67 6BE6 .47 65N7GT 
.65 6BF5 .60 6SQ7GT 
.55 6BG6 1.34 6T8 
.56 6BH6 .57 GUS 
.43 6816 .48 6V6GT 
.73 6BK7 1.10 6W4GT 
.34 6877 .83 6W6GT 
30 6896 .89 6X4 

1.40 6897 1.10 6V6GT 6BZ7 1.10 .54 
.95 6C4 .34 12AT6 6CB6 .53 .63 

6CD6 1.85 12AU6 
6AN4 1.30 6F6GT .45 12AU7 
6AQ5 .46 611607 .49 12AV6 
61106 .42 615GT .40 12AV7 
GARS .38 6J6 .62 12AX7 

Motorola Ballast Tube 2 17A48S459 .30 

.41 
.80 
.80 
.46 
.52 
.47 
.50 
.62 
.54 
.42 
.78 
.85 
.46 
.45 
.57 
.34 
.33 
.59 
.52 
.38 
.68 
.43 
.55 
.38 
.80 
.61 

12AZ7 
12BA6 
12BE6 
128H7 
12077 
12SA7GT 
12SK7GT 
125L7GT 
125N7GT 
12807GT 
19806 
19C8 
1978 
258Q6 
251607 
2526GT 
35A5 
3585 
35C5 
35L6GT 
35W4 
35Z5GT 
50135 
SOCS 
5076 
117Z3 
117Z6 

5 .70 
.45 
.47 
.63 
.75 
.52 
.50 
.61 
.54 
.44 

1.39 
.94 
.79 
.89 
.48 
.42 
.48 
.47 
.47 
.47 
.31 
.30 
.47 
.47 
.47 
.39 
.68 

Each tube is performance- proven. 25%0 deposit must accompany an der Balance C.O.D. All 
prices F.O.B.fo N.Y.C. 

sera ''nder$10.00.s Subject, to Prior 
You 
ae. 

can 
Importer inquiries 

handling charge 

PHILLIPS TUBE COMPANY 
22111 Nostrand Ave. 
BROOKLYN 10. N. V. 

CLove,dale 3- 80104.2 

90 

ing that the Commission is ... "sec- 
ond only to the atomic Commission 
in importance to the country's wel- 
fare .. " she wondered why Con- 
gress insisted on slicing their budget, 
taking millions off the appropriation 
request. The extra $300,000 received 
from Congress was a mere trickle, she 
added, because it represented but a 
small return of the moneys deleted 
from the budget request. "Our budget 
was less last year than in 1946 when 
we had no television stations to speak 
of," Madame Commissioner reminded 
her listeners. "We need more of every- 
thing at the Commission," she empha- 
sized. "Not only examiners, but engi- 
neers and lawyers, too." 

Earlier, in a letter to all Senators, 
a demand for more FCC dollars was 
also made by Senator Johnson. He 
pointed out that billions of dollars of 
new business can be created for the 
nation's dealers, wholesalers, and man- 
ufacturers by alloting more money to 
the Commission, so that they could 
get more stations on the air. Not only 
do TV and radio people profit from 
new stations, he added, but countless 
others who either supply the radio -TV 
industry or sponsor programs and thus 
stimulate sales of other merchandise. 
The Senator noted that it would not 
cost the Government any more to 
have more new TV station applica- 
tions processed this year and next, 
than it would to have such processing 
parceled out over a five or ten -year 
period. 

According to the Senator, at least 
$8- billion more new business would 
result in a relatively short period of 
time, if more station construction au- 
thorizations were cleared, thus hasten- 
ing broadcast operation. 

SENATOR GEORGE A. SMATHERS 
also joined the drive for accelerated 
processing. But he claimed that 
speedier hearings would solve the 
problem. Too much time, he said, is 
spent in examinations. Hundreds of 
competing applications al-e still in the 
files, the Senator declared. This was 
inexcusable, he pointed out. So deter- 
mined was the Senator to get action, 
that he introduced a resolution asking 
the Senate Commerce Committee to 
investigate this condition and deter- 
mine just what must be done to get 
those contested cases out of the files. 
In his opinion the real need for stations 
is . "in areas where we find sev- 
eral applicants competing for the right 
to televise over the two or three chan- 
nels which have been authorized in 
that area." It has been well estab- 
lished, he said, that there are many 
single- station applicants who have no 
intention of building a television sta- 
tion, and only intend to ... "hold 
on to a license until he can dispose of 
it at a profit, or until the population 
in that area is sufficient to justify his 
erecting a television station." 

BROADCASTERS' and TELECASTERS' 
income in 1952 rose sharply according 
to preliminary estimates released by the 
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START ON THE ROAD TO SUCCESS 

Study the RCA 

TV Servicing Course 

in your spare time 

ARE YOU SATISFIED with the position you now hold? Do you feel 
you're worth more money? Are you pleased with yourself, your 
work, your associates ... and your future? What does the next 
year hold for you ... and the year after that? 

Are you content merely to plod along through the best years of 
your life ... or do you want to get into more pleasant work ... 
hold a well -paid job ... perhaps establish your own business? 

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

RCA INSTITUTES, INC. 
A SERVIO if RADIO CORPORATION of AMERICA 

350 WEST FOURTH STREET, NEW YORK 14, N. Y 

If you are looking for a REAL. opportunity ... If you want t 

GROW with a GROWING INDUSTRY ... If you want to grasp th 
success that should be yours, then we say to you, study TV Servicnns( 

Everyone knows that Television is the fastest growing industr 
today. Opportunities are going begging for men who have th 
training and ability to grasp them. Now is the time to start on th 
road to success in TV Servicing. 

Study at Home in your spare time 
The RCA Institutes Honk Study Course in TV Servicing is eas 
to learn. You progress rapidly, step by step, as you learn th 
procedure of servicing and trouble -shooting TV receivers and it 
stalling TV antennas. Hundreds of pictures and diagrams help yo 
understand the how -it -works information and the how- to -do- 
techniques. 

A Service of Radio Corporation of America 
The RCA Institutes TV Servicing course was written and planne 
by instructors with years of specialized experience in training mer 
You get up -to- the -minute information, too, because you stud. 
right at the source of the latest developments in Television. Yot 
lessons are carefully examined and accurately graded by competer 
teachers who are interested in helping YOU to succeed. 

RCA Institutes is licensed by the University of the State ( 
New York ... an affiliate member of the American Society fc 
Engineering Education ... approved by leading Radio -Televisio 
Service Organizations. 

It costs so little to gain so much 

RCA Institutes makes it easy for you to take advantage of th 
big opportunities in TV Servicing. The cost of the TV Servicin 
Home Study Course has been cut to a minimum. You pay for th 
course on a pay -as- you -learn unit lesson basis. No other hom 
study course in TV Servicing offers so much for so little cost to yot 

SEND FOR FREE BOOKLET -Mail the coupon - 
to,W. Get complete information on the RCA INSTITUTES 
I tome Studs Course in Television Servicing. Booklet gives 
you a general outline of the course by units. See how this 
practical home study course trains you quickly. easily. 
\tail coupon in envelope or paste on postal card. 

RCA INSTITUTES, INC., Home Study Dept. RN753 
350 West Fourth Street, New York 14, N. Y. 

Without obligation on my part, please send me copy of booklet "RCA INSTITUT 
Home Study Course in TELEVISION SERVICING." (No salesman will call.) 

Name 

Address 

City Zone State 

(please print) 
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RADIO Surplus Buys 

370 
372 
374 
375 
376 
377 
379 
380 
381 
383 
384 
385 
386 
387 
388 
390 
391 
392 
393 
394 
395 
396 
397 
398 
400 
401 
402 
403 
404 
405 
406 

CRYSTALS 
. in FT 241 -A Holders- 1ít 

Pin SPC. Marked 54th OR 
72nd Harmonic MC Freq. 
Listed below by fundamental 
frequency n;t1 .i .,.i.. 
omitted. 
500 KC Crystals 

1000 KC Crystals 
200 KC Crystals 

ea. $1.95 
ea $3.95 

407 444 476 509 
408 445 477 511 
409 446 419 512 
411 447 480 513 
412 44B 481 514 
413 450 483 515 
414 451 484 516 
415 452 485 518 
416 453 486 519 
418 454 487 520 
419 455 488 522 
420 456 490 523 
422 457 491 525 
423 458 492 526 
424 459 493 527 
425 461 494 529 
426 462 495 530 
427 463 496 531 
429 464 491 533 
430 465 498 534 
431 466 501 536 
433 468 502 537 
434 469 503 538 
435 470 504 540 
436 472 505 
437 473 506 

5,00 438 474 507 
440 475 508 EACH 
441 
442 
443 10 for 58.00, Pe 'paid 

FOLLOWING CRYSTALS AVAILABLE IN 
FT 243 HOLDERS '2" PIN SPACING 

4240 
4280 
4310 
4330 
4335 
4350 
4370 
4440 
4445 
4540 
4635 
4710 
4880 
4980 
4995 
5035 

5127.5 

5285 
5435 
5485 
5587 
5660 
5730 
5852.5 
5875 
6073.3 
6140 
6350 
6525 
6550 
6700 
6825 

6675 
6975 
7350 
7450 
7750 
7875 
7950 
8273.3 
8350 
8450 

$100 
ACH 

11 for 510.00, postpaid 

PLEASE ENCLOSE FULL AMOUNT WITH ORDER 
QUANTITIES AVAILABLE 

WRITE FOR YOUR REQUIREMENTS 

C & H SALES CO. 
BOX 356 MT EAST PASADENA STA. PASADENA 8, CALIF. 

Commission. Revenues of the AM -FM 
broadcast industry in '52 amounted to 
$473.1 million or about 5 per -cent 
above '51. While seven networks (four 
nationwide and three regional, and in- 
cluding 25 owned and operated sta- 
tions) estimated total revenues of 
$101 million, or 3 per-cent below '51, 
more than 2300 other radio stations 
estimated total revenues of $372.1 
million, an increase of 7.4 per -cent 
above '51. 

In the 63 TV markets (i.e., those 
with operating TV stations prior to 
'52), 108 TV stations reported as much 
total revenue from TV operations as 
did 529 AM licensees from AM station 
operation. More than three out of 
every five broadcast advertising dol- 
lars spent in Los Angeles, Columbus, 
and Cleveland were spent on TV in 
hose markets. 

The total revenues from the TV in- 
dustry were estimated at $336.3 mil- 
lion for '52; approximately 43 per- 
cent above the '51 volume of $235.7 
million. 

Networks (including their 15 owned 
and operated stations) reported reve- 
nues of $191.9 million. expenses of 
$182.9 million and income of $9 mil- 
lion. The '52 network TV revenues 
were almost 50 per -cent above '51. 
However, as a result of a proportion- 
ately greater increase in expenses (56 
per -cent) network income was report- 
ed at $2 million below the '51 figure 
of $11 million. 

Ninety -three TV stations (exclud- 
ing 15 network owned and operated 
stations) estimated total revenues of 
$143.7 million or about 33 per -cent 
above '51. With station expenses in- 
creasing at a slower rate (28 per- 
cent) the income of these stations 
rose to $45.6 million or 51 per -cent 
above '51. Fourteen stations. author- 
ized in '52 since the freeze lift, esti- 

mated total revenues of $700,000, ex- 
penses of $800,000 and a loss of 
$100,000. Of the 14 stations, only three 
were in operation more than two 
months during '52. 

ALTHOUGH hampered by a lack of 
hearing examiners, many approvals 
for new construction appeared on the 
late Spring docket. At this writing, 
post -thaw authorizations have risen 
to nearly 360, with a majority of the 
grants made to the high -band stations. 

Once again, as the table on page 75 
illustrates, many new areas appear 
on the new- station timetable. Among 
these newcomers are Miami, Oklaho- 
ma, and Keene, New Hampshire. 

IN REPORTING on the communica- 
tion facilities designed for the Olym- 
pic Games of '52 at Helsinki, a few 
months ago, it was noted that about 
150 commentators from about 30 
countries were expected to attend, 
and accordingly an extensive array 
of mikes, amplifiers and associated 
gear would he required. It has now 
been learned that 41 countries were 
represented with 147 commentators, 
together with 21 observers and tech- 
nicians. To meet the demands of these 
announcers and associates, 34 micro- 
phone positions had to he set up, each 
position providing facilities for a com- 
mentator, assistant, and an inter- 
preter. To assure constant uninter- 
rupted contact, a set of round -the- 
clock circuits were placed in opera- 
tion; Ielsinki was permanently con- 
nected during the sixteen -day period 
of the games over eleven trunk cir- 
cuits to Stockholm, Oslo, Copenhagen, 
Berlin (2 circuits), Hamburg. Stutt- 
gart, Cologne, Brussels, London, and 
Hilversum. Scandinavian broadcasting 
stations handled most of the long -dis- 
tance s.w. transmissions L W. 

CONVERTER 
MODEL RC -600 

t' 
$49.95 list 
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Where do you want to go 

in TV- ELECTRONICS 
and how soon will you get there? 

Free CREI I klet lists opportunities 
and gives you a plan for grasping them! 

DO YOU HAVE a career time-table? Do you know how 
much you should or could be earning two years from 

now? Five years? Many men are plodders without a 
plan. They wander through life never doing what they 
want to do, never receiving enough pay, never achieving 
true career satisfaction. Because they never knew ahead 
of time where they should or could be at a given date, 
they never planned ahead. When an opening arises, some- 
body else is promoted. When January 1st rolls around, 
they're just where they were a year before. Their error, 
failure to plan, can he the lesson which shows you the 
secret of future success. In this expanding. bustling TV- 
Electronics world, there is a whole lifetime of happiness 
and high earnings waiting for you. if you name your 
goals. and take steps to reach them. Thousands of ambi- 
tious young men have found success in TV- Electronics 
through the aid of the CREI booklet, "Your Future in the 
New World of Electronics." The newest edition tells of 
electronics' golden opportunities. Almost 200 TV stations 
are now on the air. 2.000 more are on the way. There are 
over 21,000.000 TV sets and over 100 million radios in use. 

This is the era of Communication: aeronautical. marine, 
police and fire. industrial. land transportation communi- 
cations: this is the era of defense orders and a manufac- 
turing industry which last sear alone sold billions of dol- 
lars worth of electronic equipment. and is expected to do 
no less than 10 billion dollars worth excluding military 
orders. All these developments mean positions: in devel- 
opment, research, design. production. testing, inspection, 
manufacture, broadcasting. telecasting and servicing. Who 
will get these positions? You -if you have a career time- 
table: if you can foresee your future in electronics: if 
you are willing to advance your knowledge: if you spt nd 
2 minutes to write for your copy of Your Future In the New 
World of Electronics," and follow the plan it describes. 
This is the booklet that shows you how CREI home study 
leads the way to greater earnings. However, being an ac- 
credited technical school. CREI promises you no short- 
cuts. You must translate your willingness to learn into 
salable technical knowledge via study. CREI knows what 
it means to grow along with a booming industry. This 
year CREI is celebrating its 26th Anniversary, having 
started in 1927 in the early days of radio. Since then 
CREI has provided thousands of professional radiomen 
with technical educations. During World War II. CREI 
trained thousands for the Armed Services. Leading firms 
use CREI courses for group training in electronics at com- 
pany expense; among them are United Air Lines, Cana - 

July. 1953 

dian Broadcasting Corporation, Trans- Canada Airlines, 
Sears Roebuck & Co.. Bendix Products Division, All - 
American Cables and Radio, Inc., RCA -Victor Division 
and Machlett Laboratories. CREI courses, prepared by 
recognized experts. are constantly revised to keep them 
up -to -date. Student work is under the personal supervi- 
sion of a CREI Staff Instructor who knows and teaches 
what industry needs. 

You choose your own hours when you study at home. 
Upon completion you join the many CREI graduates who 
have found their diplomas keys -to- success in Radio. TV 
and Electronics. CREI alumni hold many top positions in 
America's leading firms. 
At your service is the CREI Placement Bureau which helps 
find positions for students and graduates. Although CREI 
does not guarantee jobs, the bureau now has many more 

requests for personnel than 
can be filled. Talk to men in 
the field and check up on 
CREI's high standing in 
electronics instruction. De- 
termine for yourself right 
now that your earnings are 
going to rise with your 
knowledge - and that you 
will rise with this booming 
industry. All this CREI of- 
fers you, provided you sin- 
cerely want to learn. Fill 
out the coupon and mail it 
today. We'll promptly send 
you your free copy of Your 
Future in the New World 
of Electronics." The rest- 
\ our future --is up to you. 

CREI resident instruc- 
tion f day or night) is 

offered in Washing- 
ton, D. C. New classes 
start once a month. 
VETERANS: If you 
were discharged after 
June 27. 1950 -check 
the coupon for full 
information about the 
new G.I. Bill of 
Rights. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

MAIL COUPON FOR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 117 3224 16th St.. N.W.. Washington 10. D. C. 
Send booklet "Your Future in the New World of Electronics" and course outline. 

CHECK 1 p TV. FM 6 Advanced AM Servicing Aeronautical Radio 
FIELD OF l Practical Television Engineering Engineering 
GREATEST D Broadcast Radio Engineering CAM. FM. TV) 
INTEREST 1 O Practical Radio Engineering 

.:.nr 
street 

91U ' /.one. 
Check D Residence School Veteran 
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SENSITROL RELAY 
W E.STON SVN ' .. sensitivity only 10 micro. 
aió'xpeBuilt 

i illua. needle swings over 
s rated 1 :i : tiel 1'.t l..cII ,dampedd: t itual,on will :oft close con -L. Ruill-in 

' 
set lacy unlatches 

. mlacte when 12 to 24 volts AC or DC is momentarily applied to re.. t I'.:.. k. TIC.. ser,itrol works directly Dom photocei l- .i source b current. N.. 
any 

12.95 r 

A Satl..;ll pr. 
n 

SENSITIVE POLARIZED RELAY 
This Is the device t replace Isyns. Now nner...I : urn.. SP /DT. both contact- 'I rt. of an applied 1- VD,'. - ll,ii l detarnut, 
Dol. ntnslelecontrol. (etc.. 011v free 

dang. r - 

you just how to use it. In metal bas win, n . ,..95 other heavier duty relays. NE:W..I...... d .. Shippd, weight. I 

SUPER SENSITIVE RELAY BK -7 -B 
Single pole, double throw. Coll 4000 ohms. Sensi- tivity accurately adjustable on alIM1ralyd scale. At 5 

vnvale sensitivity is 1^ milliamp sl milliwatt. 2 itsl and om , to 40 ale the sensitivity de. creases linearly to 1.5 ma It, mil liwatts, 0 rolls,. Thawan.ls of Use tel voice- operated or capacity Operated or thermoeouple operated etrrnRs. ire, Ils. etc. Fully encased. II _"x3ah "x sequence 
,.c' dep. Weight. n e. With hinged contact.insper- lion door and screwdriver Ih,s table stationary con- tacts....Brand New. 001v Sl.9S each. IO for S17.S0 

(Shipping Weight. each. I Ib.) 

A SENSITIVE RELAY! 
Closes at 4 to S ma. (Extra t of SP /ST contacts for dditional s 

1 ce. lose at 0.5 Ma., Coil Anna ohms. Sensitivity e' sily ' 

close 
by bending limit arm ping. Only liy' 2,TI" 15k" Overall. Dozens of application S. and ffered at "stock UP" price. Removed from clean ermipment. 

ONLY 98e each, 3 for 51.69 Hosed, recOndltiOned. like 52.75 
PRECISION CALIBRATING CRYSTAL 200 KC. Same as used in late model Collins Auto. tune glob, In FT- 241A holder II'"" pin sparing,. Use In Pierre ttnluned oscillator rirei,iO, to get cheek 

p'',,(MIAMI) i , together 
all the way up the t2r . .95 

12 CHANNEL T -V TUNER 
Complete front cod. famous make Silver Circle." Furnished with original factory Instructions, less tubes. crone of a receivers. cony . The 
T'. bargain of the year for builders.einnate" 
dents. Theme are factory leered for 5.00 damage .......'....ONLY $1.95 each. 3 for 

(Shipping Weight. each. 3 lbs.) 
OIL FILLED FILTER CONDENSERS 

(All famous makes) 
10 'Md. 600 vdet 3 "xlal "z5ny" OA ht.. 
86 mfd. 600 vdc, 21' "x21 

BRAND NEW 52.75 
u ring. .ugs 4 "x41` " high. boat 

8 -8' mid. 600 dc. 2 a"x2i/a "54i"ithigh. NEW 2.83 
mounting. lugs under BRAND NEW 2.95 

2 "i PM SPEAKERS. heavy magnets. 
BRAND NEW 51.23 

12 VOLT RECEIVER DYNAMOTORS. Deliver 
250 vdc. GO nia. Shinnin wt. 4 Ihs. 

EXCELLENT USED 117.95 
274N PLUG. 7 -prong male ping to At hack of command 
rac+. and t This Is the same plug es used in the racs. NFW. 

rs. 
h 22e: live for........ 52.00 

Local Control Adapter Parts for 274N or ARC-5 r 
Exact pot. witch. knobs. etched plate. and Bistro, 
lion Ante. Ready to mount 51.29 
SPLINE TUNING KNOB 79e 

0 -1 DC MILLIAMMETER 
A hard -in -get meter at a hard -to -heat price. These are 

pused 2i',." aviation type meters which have 
manned for general t . including n white Seale 

late with large. easy mto rend calibration. $4.50 oNLr 
PE -101C DYNAMOTOR. Brand new. $4.95 
(Snipping weight, 13 tbs.) t/ 
OUTPUT TRANSFORMER. 

5 ohms.m Ilse 
Input output TWO 

1240. (WO. etc.. n to match speaker or headset. 
NEW, potted, shielded 79e 

ANTENNA MAST SECTIONS. MS -49. 50. 51. 52. 3í1c 
New. original packing Each 000 

CRYSTAL MICROPHONE GIVEAWAY! 
Sensitive hearing aid capsule sealed in neat. rn 
flat container with tinned terminals. Crlml.. m T..,,- 
high -level output. Ideal for lapels. ties. tuck. awe... 
Individually tested and guaranteed. 

ONLY 98c 

CERAMIC COIL FORM ASSORTMENT 
Contain. 12 BRAND NEW ceramic coil forms. 98G various diameters anti s aeings ONLY OM 

,.c il I..pl n.! w1.-7n IT,c., 

BROADCAST BAND & AERO 
MN -26.0 Remote Controlled navigational dl- 
action finder and communications receiver. 

Manual OF In any one of three freq. bands. 
150 to 1500 KC. 24 V. Self- contained dyna- 
motor supply. Complete installation. Including 
receiver. control box. loop, azimuth control, is, Left -Right Indicator. plugs, loop transmis- 
sion line, and flex. 

s 
hafts. $69,50 BRAND NEW, ORIG. PACK 

(Shipping Wt. 75 lbs. Express Collect.) 

HI -Fl HEADSET 
Uses annular grooved plastic fibre enne. with ve . 

b, obtainuasp spacing for correct am 
chamois load fhl.. 

finest m flee produrti,m. flat 
acoustical 

beyond 
and lower limits of auditory n rePtion. Pair in Sol l 
has measured impedance of 000 ohms at loon rvrl.-- 
obtained su with built-in high quality banana. ..... . 
Checked out with freshly laundered ear pads...57.95 

(Shipping weight. 3 lbs.) 

8 V VIBRATOR KIT. Vibrator plus non-sync trans- 
former. two outputs: 700 PCT. 145 ma for9vp¡1lates: 
15 V for bias. Can deliver 320 V at Ì3" en on . (Shipping wt. 11 Iba.1 NEW 

)+ EASY MONEY! 
We're still buying surplus gear. Tell u what 
you've 

e like 
its 

get our cheek muck. 
price. If 

G. L. ELECTRONICS 
SOS S. Vermont Ave.. Los Angeles 6. Calif. 

All Prices F.0.. Los Angeles Calif. Buyers Add Saio Tax 
GET ON OUR MAILING LIST 
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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 Aret rated. 

FREE REPRINT 
The Mellon Institute, 4400 Fifth 

Avenue, Pittsburgh 13, Pa. is making 
available without charge copies of an 
article "Electronics in Industrial Re- 
search" by Axel H. Peterson. 

This article by Dr. Peterson, who is 
head of the department of instrumen- 
tation at the Institute, originally 
appeared in the magazine "Industrial 
Laboratories." 

NEW "VARIACS" 
General Radio Company. 275 Mas- 

sachusetts Ave., Cambridge 39, Mass. 
has recently issued a 12 -page cata- 
logue describing its "V -line Variac" 
autotransformers. 

These new units incorporate the 
"Duratrak" construction, a silver al- 
loy coating applied to the brush tracks 
to prevent contact surface deteriora- 
tion even when operating at fixed 
brush settings. 

The catalogue explains the opera- 
tion of these new autotransformers 
and describes the various units cur- 
rently available. 

"SHORT -FORM CATALOGUE" 
Tektronix, Inc., P. O. Box 831, Port- 

land 7, Oregon has issued a "Short - 
Form Catalogue" which pictures and 
briefly describes its line of test instru- 
ments for laboratory and service work. 

Included are seven oscilloscopes, 
two square -wave generators, one 
amplifier, two preamplifiers, one time - 
mark generator, and a series -wave- 
form generator. 

A listing of the company's repre- 
sentatives and branch offices is also 
included. 

COMPONENT DEVELOPMENTS 
Aerovox Corporation of New Bed- 

ford, Mass. is currently offering a new 
bulletin which deals with recent elec- 
tronic component developments, par- 
ticularly high- temperature metallized - 
paper condensers and other of the 
company's products. 

The Advertising Department of the 
company will forward a copy of this 
6 -page bulletin which also describes 
resistors, high -voltage plate assemblies 
and ceramic condensers as well as 
the company's printed -wiring develop- 
ment. 

NEW AMPLIFIER DATA 
A new revised edition of the corn- 

pany's "Williamson Amplifier" instruc- 
tion sheet has been issued by Stand- 
ard Transformer Corporation of 3580 
Elston Ave., Chicago 18, Ill. 

Complete with performance curves, 

schematic, parts list, chassis layout, 
and diagrams, the sheet has been re- 
vised and reissued in response to a 
heavy demand for this material. 

Three Stancor transformers are 
used in the circuit and two completely 
punched and finished chassis are 
available from distributors to make 
construction of the amplifier as easy 
as possible. 

SPRAGUE CATALOGUE 
Sprague Products Co., 51 Marshall 

St., North Adams, Mass. has issued a 
comprehensive catalogue describing 
and listing its ceramic condensers. 

Covering more than 375 ratings in 
11 different voltages from 300 to 
20,000 volts d.c., ranging in size and 
style from the company's subminia- 
ture units to its molded plastic con- 
densers, the listing includes all of 
Sprague's greatly enlarged ceramic 
line. 

Designated as Catalogue C -650, this 
listing includes all the ceramic con- 
densers a service technician might 
possibly need. Copies of this publi- 
cation are available from all of the 
company's distributors or from the 
company direct. 

RECTIFIER DATA 
The Electronic Rectifier Co. of 

Rochester, N. Y. is issuing a one -page 
catalogue sheet which lists and de- 
scribes twelve of the company's 127 
products. 

By using an almost telegraphic 
style of copy, these twelve items are 
described in sufficient detail to give 
a prospective buyer a good idea of 
the type of rectifiers and battery 
chargers available. 

IRC DIODE DATA 
International Rectifier Corporation, 

1521 E. Grand Ave., El Segundo, Cali- 
fornia has issued a bulletin, GD -1, 
which describes in detail the charac- 
teristics and advantages of its new 
line of germanium diodes. 

The company is now in a position 
to produce germanium diodes in any 
quantities desired. Any of the stand- 
ard units listed in the bulletin may 
be shipped from stock. Larger pro- 
duction quantities can be scheduled to 
meet requirements. 

ATTENUATION FILTERS 
Cornell -Dubilier Electric Corp., 

South Plainfield, N. J. has issued a 
12 -page catalogue with descriptions, 
illustrations, and technical data on 
a portion of their wide line of 
"Quietone" filters. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


More than 135 different types of the 
company's feedthrough, pi, and uni- 
versal filters are listed in the new 
bulletin. It includes filters for r.f. 
attentuation in virtually every type 
of electronic and electrical equipment. 

Besides complete, detailed, electri- 
cal characteristics, the descriptions 
include outline drawings, physical 
characteristics, circuit diagrams, 
photographs, and charts. 

A copy of Bulletin No. NB -148 is 
available from your C -D distributor 
or factory representative or from the 
company direct. 

REPLACEMENT PARTS 
Merit Cod and Trtins/orirter Corp. 

of Chicago has announced the availa- 
bility of a new and revised edition of 
its "TV Repl Guide ". 

This year's edition, which has been 
expanded to 40 pages, features the 
addition of helpful i.f. -r.f. coil and 
width- linearity coil listings. The new 
No. 406 also contains information on 
new flybacks, yokes, and power trans- 
formers manufactured by the com- 
pany. 

"GOLD BONDED" DIODES 
Transition Electronic Corp.. 403 -407 

Main Street, Melrose 76. Mass. has is- 
sued a 4 -page bulletin giving com- 
plete technical specification on its 
new line of "Gold Bonded" diodes. 

Included in the publication is infor- 
mation on the Types 1N48. 1N51, 
1N58, 1N63, 1N69, 1N70, 1N81, Tl, 
T2, T3, T4, and T5. Performance 
curves and other characteristics are 
included along with a large cut -away 
drawing showing the construction of 
the diodes. 

A copy of Bulletin #TE -1300 is 
available on request. 

"HUSKY" RELAYS 
Price Electrir Corpoation, Freder- 

ick, Maryland is currently offering 
copies of a 4 -page bulletin describing 
its line of "Husky" relays. 

Included are photographs and speci- 
fications on subminiature, balanced 
armature, high- shock, hermetically - 
sealed, high -current, etc. relays. All 
of the relays described were exhibited 
at the recent IRE show. 

Copies of this bulletin are available 
without charge. Please specify "the 
IRE bulletin" when making your 
request. 

RCA TUBE BOOKLET 
The RCA Victor Division of Radio 

Corporation of America. Harrison, N. 
J. has issued an up -to -date "Who's 
Who" of RCA electronic tubes which 
describes 495 different receiving types 
and kinescopes having their chief ap- 
plication in radio and television 
receivers. 

The new booklet, Form No. 1275 -F, 
was designed to provide service deal- 
ers with an up -to -date catalogue of 
RCA receiving tube information and 
to serve as a guide in the selection of 
most suitable tubes for given appli- 
cations. 

A copy of "RCA Receiving Tubes 
July, 1953 

SHIPPING 
WT. 30 LBS. 

Shipped 
Express 
Only 

A new concept 

of recorded music 

THE HEATHKIT 

neat 
RECORD 

PLAYER KIT 
Dual matched speakers for room 
filled perimeter sound 

Plays all record sizes, all speeds 

Newly developed ceramic car- 
tridge 
Automatic shut off for changer 
and amplifier 

Hcrc is a new introduction to 
quality record reproduction. A 
simple to operate compact table 
top model with none of the spe- 
cialized custom installation prob- 
lems usually associated with high 
fidelity systems. Two matched 
speakers mounted in an acousti- 
cally correct enclosure reproduce 
all of the music on the record. Re- 

production with the unique sensation of being 
in a halo of glorious sound. 

The world famous VM Tri- O -Matic record 
changer plays all three record sizes at all three 
speeds. Automatic shut off for both changer and 

amplifier after the last record is played. A wide range ceramic cartridge features 
an ingenious "turn- under" twin sapphire stylus for LP or 7S records without 
turning the cartridge. Simplified easy to assemble four tube amplifier featuring 
compensated volume control and separate tone control. Proxylin impregnated 
fabric covered cabinet supplied completely assembled. You build only the amplifier 
from simple step-by-step instructions. No specialized tools or knowledge required. 

The Heathkit Dual Kit includes cabinet, VM player, speakers, tubes, and all 
circuit components required for amplifier construction. If a kit project has ever 
tempted you, here is the perfect introduction to an interesting and exciting pastime. 
Build the Heathkit Dual and enjoy unusually realistic room filling reproduction of 
fine recorded mu.k. 

lr - 
O T H E R 9,1010GL4 
H E A T H K I T A M P L I F I E R S 

T H E H E A T H K I T 6 WATT 
AMPLIFIER KIT 

Model A -7B $450 
Ship. Wt. 10 lbs. 

HEATHKIT 'Pref4 FIDELITY 

AMPLIFIER KIT 
111 $3550 

4I 
Ship. Wt. 17 lbs. 

I , A 20 watt high fideli- 
ty amplifier especially 
designed for custom in- 

stallations. Low hum and noise level 
9 pin miniature dual triodes in pre- 
amplifier and tone control circuits. 
Four switch selected inputs. Frequen- 
cy response ± 

1 db 20 to 20,000 
cycles. Output impedances of -i, 8. 
and 16 ohms. 

' The Heathkit Mod - 
cl A -7B Amplifier 
features separate 
bass and treble tone 

controls - two compensated inputs - 
I three outran impedances 4. 8, and 16 

ohms - frequency response ± 1,14'2 db 
I from 20 to - '0.000 cycles - pu pull 

beam power output at full 6 watts. 
Heathkit Model A-7C with 
preamplifier stage .._ $16.50 L----------- - - - - -J 

Write For Free 

CATALOG 
New 32 page 1953 
Catalog lists all kits, 
specifications, sche- 
matics and latest 
price information. 

Model A -9A 

i 

J 

YOU SAVE BY ORDERING DIRECT FROM FACTORY 

95 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


e 

National Electronics GREATEST 
Special Purchase BARGAIN 

Tremendous Savings While They Last 

2 BAY 
16 ELEMENT 

CONICAL 
ARRAY 

INCLUDING 
HIGH BAND 
ADAPTERS 

$465 Each 

IN LOTS OF THREE 

Single Lots $493 
Never before has National El eclnui its had a BARGAIN like this. We ,salt a special n Irrboxe In orler to get mere sensational prices. And tir s arras ha. tit vlhh L. his cal 2 -10' 10-element array provides t ltra -lin Hoge r n- pilai. Includes sizlee,rai -inch airplane ten, lundnun, elements. inch/c.o./ hi -1,iid adapters f.., Baler gain o trie high channels and is e,n,plere w r 

pair of stacking bars to ach These .111 packed in car t o f three In- element arrays per ca rtmi. ith tiro roIIs o "' 513.95 n ,, 
Then purchased In single 

per 
n 

Tars. 
separately lx,zexl -your east i r.5 .93 each Hay Arrays per carton 5Cl hnut Tie lusts ....... 12.50 carton Bay Ultra -Fringe smoking 1sse rirly for Above -Model 4f1 1.95 set 

SAVE WITH ROCKET 35 -FT. MAST KITS 
Economy n r.l kit t -Ire'. rid,... titi.t'r sl',:i nn 

O.lr. , - r :too Iert nl t r', :al- rii.ed steel '' ire n , and '' a -)thing else lieetiedr 
ein/ling rings. toast m insulators. canile elnnn., Frig hooks. and swivel 

connectors. 
base. 

mast $15.95 2 - t Mast . 1.$11.95 Kit 

LOWEST PRICES ON ANTENNA 
ACCESSORIES 

it r u .. $1.05 
1.95 
.59 

I : 
. l .. II r r, I_ rrII 

. 1.59 

VIII. I ow In -.-. orlar ohm lead- 
1110' roll 

rol :MO r .95 
O ieri \\'ire for liuto Ie:nd in 

....... 
:I rot reel 19.80 

`last »d -nlr Insulators -:1" .10 sorest TI'sne Stad.off Insulators -:s' .03 
ALL PSICES F.O.E. CLEVELAND. OHIO 

Do remit t remit more than complete purchase price. Pay 
o goods. shipping enlarges n rocelnl of go 2 :rY leer, It on 

all Co,,,. 
. 

orders. ' please. Money -back guarantee. Prices Subleet to Change Without Notice. 

Sensational Reception on 
ALL UHF AND VHF CHANNELS 
.at- ral br..,rd 

' 

I:ur Perim n r r took., t a fnrnrtt l 
n rm y a : s 

where there Is 
n 

u or ra».nitbï. High gain suitable fn 

iwá"'<Xnit.i nnrx r ie.Gt i 
y 

' 

x. two IL" Aliminrrrn 1/Toss 
Arms. l'rri..r.:il Tl.r.l Chmnr. 
Model .\It ",H . .56.95 Ea. 

Lots of 6 56.50 E'. Mau, it ki.. It r.. l'..r .90 Ea 

ROCKET BROAD BAND VAGIS 
SENSATIONAL 
SAIN 
SENSATIONAL PIC `- 
TURES IN FRINGE -- 
AND ULTRA 
FRINGE AREAS 

Switch Yo Brad 
, d' Ì N.: t i,, A u. 

"l'hoe Nag, give Tag' cePtion on 
low-halal and 7 hl -land 

You 
restriction 

to , single channel. A two -hay a will out -per- forn, l0 12.,h aLL nuIr ,I1.unud Tani. 
Price Is sensationally how. and ñe c 

Inchale+s1 double reflect,. 2 folded äiMilea. 3 ill- ray 

rig ect . Universal 
mast clamp. f:a.,-h,- assemble 4111101 

Modal 1111214 CI,. 2 limn r 

' Model RB7l3 Ch. 7 thru 1.1 
NI/itched stacking liars 

510.95 Ea. 
5.95 Ea. 
1.25 Pr. 

Ff Inge Master MOTORLESS DIRECTRONIC 
Clear S n Pictures - All 
Channels rn All Directions. 

NO GHOSTS NO INTER 
F ERE N CE 
ELECTRONICALLY BEAMED 
NO MOTORS NEEDED 

With new transmitter. 
o 

a rasing 

lhe ai 
rily 

the 
irectron s offers and the 

compass.' reception without 
The Model AS -SOIL 

' I ' I l - e l anent smek.,l n y pro- vides sparkling ceallnn In 
city or fringe-in 

Serviceman's kitpu- pro- 
sides IA -Iii- tonsil aluminum 
dements. R- posItIon Dlrer- 
Ironlc Beam Selector. 1 et 
matched stacking' bars. 75' 
TIt1 -C Cable. Uri Iv e r s a l 
("Clamp. 
('rrn,plete Kit 516.95 

HI -GAIN SINGLE CHANNEL VAGIS 
., ri a roar r r rO _ , 57.95 r t.. .56.95 

r'IL. I: 1 
.. S3.95 

CATALOG AVAILABLE 

National E/e c tropic 
OF CLEVELAND 

THE HOUSE OF TV VALUES 
107 Delco Building Cleveland 3, Ohio 

A MPERI TE 
Studio Microphones 

at P.A. Prices 

Ideal for 
BROADCASTING 

RECORDING 

PUBLIC ADDRESS 
"The ultimate in micro- 
phone quality," says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

Shout right into the 
new Amperite Micro - 
phone -or stand 2 feel 
away- reproduction Is 

always perfect. 
Not affected by 

any climatic conditions. 
Guaranteed to with. 

stand severe "knocking 
around." 

'Models 
RBLG -200 ohms 
RBHG -Hi -imp. 

List $42.00 

"Kontak" Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 

Special Write for Special Introductory 
Offer, 

Offer: and 4.page illustrated folder 

AMPERITE Cmpany 
561 BROADWAY NEW YORK 12. N. Y. 

Canada: Atlas Rodio Corp.. Ltd., 560 King Sr W., Toronto 
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ELECTRON 
TUBE 

TECHNICIANS 
We now 

have 
several openings 

for 
technicians 

to work in the 
fabrication 

and 
processing of 

advanced tvpe 
electron tube 

research 
models. 

To qualify for one 
of these openings 
you should be 

experienced in 
experimental work 
for research and 
development in 
vacuum tubes, 
which includes the 
fields of mechanics, 
electronics, 
chemistry and 
high -vacuum 
techniques. 

ADDRESS RESUME OF TRAININi, 
AND EXPERIENCE TO 

HUGHES 
RESEARCH AND 

DEVELOPMENT LABORATORIES 

Tee/,nieul CULVER CITY, 
Personnel I LOS ANGELES COUNTY, 

Department CALIFORNIA 

for AM, FM. and Television Broad- 
cast" is available from the company's 
tube distributors. 

TRANSYISION TV KITS 
The Educational Dept. of Troflsti- 

SlOH, Inc., New Rochelle, New York 
has issued an 8 -page catalogue listing 
the various build -it- yourself television 
kits now available from the company. 

Emphasis has been placed on "pack- 
ages" than can be assembled by those 
with no special technical training. The 
kits are broken down into "stages" 
which can be built and then assembled 
into a complete receiver. 

A copy of catalogue No. K153 - is 
available from the company on 
request. 

RELAY DATA 
Potter cf Brumfield of Princeton, 

Indiana has released its Catalogue 
#122 describing a line of relays, con- 
tactors, and shaded pole motors. 

Included are relays and contactors 
for every electrical and electronic ap- 
plication- power, multiple contact, 
multiple leaf, latching, plate circuit, 
impulse, space saver, telephone, mini- 
ature, shockproof, etc. Also shown 
are enclosures for sealing individual 
relays or multiple groups hermetical- 
ly, and octal, solder -terminal, and 
miniature plug -in connections. 

Copies of this 24 -page catalogue are a ailable without charge. 

WIRE CATALOGUE 
United States Wire & Cable Corp., 

Progress & Monroe Streets, Union, N. 
J. has issued a new catalogue which 
lists and illustrates wires and cables 
used in communications, electronics, 
television, etc. 

This 24 -page catalogue, No. PM -3, is 
lithographed in two colors for added 
legibility and contains many valuable 
reference tables, diagrams, and charts. 
Each class of wire or cable is de- 
scribed in detail as to construction, 
chemical, and physical properties as 
well as typical uses. 

Make your request on your com- 
pany letterhead for a free copy of 
this catalogue. 

CARTRIDGE REPLACEMENTS 
The new Shure phonograph car- 

tridge replacement manual. #66, is 
now available without charge at all 
Shure Brothers. Inc. distributors. 

The new publication has been de- 
signed to aid service technicians and 
distributors in selecting the correct 
cartridge replacement for over 1900 
phonographs, radio -phonographs, and 
radio -TV -phono combinations manu- 
factured from 1938 through 1952. 

The manual also includes technical 
data on the company's line of mag- 
netic tape and wire recording heads. 
This information includes typical op- 
erating data. descriptions, and a 
numerical listing. 

REPRINTS AVAILABLE 
A novel method of placing and ori- 

enting u.h.f. antennas for maximum 
TV picture signal is described in a 
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TUBES & PARTS 
ALL TUBES are guaranteed for one year ... individually boxed. Very BEST BRANDS available for immediate delivery! 

MSG? 
116GT 
ILI 
716 
11*' I 5' 
nab I., 3a .. 
nGS 
71.C6 1.19 

1.V4G [ 6: 61.1 

nii 119 5W4G7 S9e 6s,'. 
BIN 119 57367 
nn5 119 596G S1 661. 
7NSUT slcaG e 61r. 
iP5G7 7A 513 11e 68. 
WO /7r 663 I6! 61a . ` 6A7 I :I 68C' 

99 6Aa6T E1 

6486 6!c 6BDY.- r9 t' 
69c 6AB` ' 

6AC5,.7 e9 6865 C u 
59 SACS .15 6896 69e tP. 
Rt SAGS 105 68f6 Ba 6. 

IA 59 SAG/ 149 68G6G 1.ú9 br. 

: I1 66E6 53 en 

69c 

59c ! 

69c 

59c 

1.89 

89c 6 
IUVt 

C126Y 
11aW6 

s5 . 

69c ;`i 59c 

69c 

99c 

88c 

72c 
69 

89c 
I L5 

69c 
t 39 

69 

79c 

't7 1.49 0.'I;GT 
!It FR 

I: 5 SMALL 
y e9 SCREWDRIV 
'i It ERS with ro- 

d.5 
61 toeing handle 

V kt dhandy case 
V61,,- SI 19 with Furchose 
VALSE of 520.00 or 
VI51 

291. ere - or 5 
1751 29c lbs- of 

;radio 
us. 

11717 lez able radio 
11357 I95 service ports 11713 199 with order of 
llIIII16 Ils 100 tubes or 
7158 7 73 more -or a kit 
10l 155 of assorted ra- 
IMA 119 dio repair 
1191 hardware from 
1199 /y¡ with 1529 all SO tubes or I6î9 
7050 200 ore. 
7051 115 

TELEVISION PICTURE TUBES 
SEND US YOUR 
ORDER AND WE 

WILL SHIP 
FROM STOCK 
IMMEDIATELY 

SIZE PRICE SIZE PRICE 
7 inch ..$17.95 16 inch. .. $11.95 
6 inch 31.50 17 inch. _.. 20.95 

10 inch. 12.95 19 inch. . 23.95 
12 inch 16.95 20 inch. .. 24.95 
14 inch. 17.95 21 inch.... 26.5 
15 inch. . 19.95 24 inch... . 54.95 

27 inch. . 61.95 
METAL TUBES $1.50 extra per tube 
Electrostatic Tubes $1.50 extra per tube 

WE PAY FOR YOUR DUD 
Your worn out picture tube is worth money if it is 
not broken. 

ONE FULL 
Size We Pay Size We Pay i Size We Pay 

YEAR 7 ...$1.00 14- ...$3.00 19' .. $4.00 
WARRANTY B .. 1.00 IS" ... .00 20' .. 4.00 

ON ALL 10- ... 2.00 16" ... 3.00 I 

21" . - 5.00 
24" 9.50 TYPES 12" ... 3.00 17" ... 3.00 ' 27' .. 10.00 

These allowances apply when you purchase the same size picture tube. 

RADAR e- 
TYPE TV 
ANTENNA 

UHF and VHF 
Receives All 82 Channels 

WE Fl DID IT 
You ordered so many thousands of t 

der type TV i m that the cost has 
down through the savings of rt.. 

production. 

WE ARE PASSING THESE SAVINGS 
ON TO YOU! 

The only TV Ith the money -hack 
guarantee with the new Electronic Dipole 
Separators. Unbeatable for Innge a end 
DX at this low. low price we cannot 

area 

nufactursrs name. 
Lees Mast $10.75 
5' ALUMINUM MAST heavy gauge I'.- 
diem. with Interlocking end. Slip two - 

thins together for a ten -looter, 5100 
Each ....._.. .. ... 

TV Antennas 
10 Element conical 

. rugged through- 
out. $395 
Only 

Double bay array. with 
stacking bars. $7.75 

Say array. with har 
ness and stacking 
bars $14.95 

6 Element Conical. 
Only 52.95 

P. M. SPEAKERS 
I3- COAXIAL PM aERgRS. Naga Fdrt w h e. n st 

e 

ttatned 
20 w . 401150 sps me- 512.95 aTve.t..ee, 
eOAXIAL PM S9.95 YEARERS 
Very bell u litt- TIONAL 
indl.,oW1) etch. 
3.....e 51.36 a- 1313 

A 1 S9 I 10- 5.10 
s- 

A fe fl . sass 
x.75 

TUBE KITS F% 
IVIST 

e> -' 

s2.15 
1.98 

' ~ S1.98 .. s s] I5 t - - 

$1.98 
li>2] IYS. 354 11RS aT` $2.49 

11 Oa! $2 59 35.1 50m; S e. 
soLGT 352547. 133OiGT. 2SR7c $3.22 I3SMG 5 Tvb.. lot 

.BOW 
TIE 

REFLECTOR 
UHF Antenna 
Bowtl R.Rector 
Ultrahigh Gain 

Completely assemble- 
Fo, 

Urea 
cnernrit_ lo 

S.noe Ray $4.50 
T.. , ,n . Sa 45 
Feu- a., to orb SIS 95 

VTVM 
PRECISE 

Vacuum Tube Volt. 
Meter. 1 as 
racy c mlc preti- 
sIon resistors: Coax 
DC ector: FM 

ovn.lignment 
pre: by out 

oof circuit. r 
Lae 4' a meter. 

Model 909, factory 
wired $44.98. 
90911_ait. $25.98 
Only 

TV CONVERSION KITS 
Consisting of rectangular tube, 70 DE- 
GREE YOKE, Beautiful Mask and FLY- 
BACK TRANSFORMER. 
21' TV Conversion Kit. as above, complete.. S31.95 
20' TV Conversion Kit. as above. complete.. 2895 
17" TV Conversion Kit, as above, complete.. 2395 
24- TV Conversion Kit. as above. complete.. 69.95 
27 Conversion Kit. as above. complete.... 69.95 

REGENCY 

UHF 

CONVERTER 
UNIVERSAL. CONVERT ERS ALL 5175 -the 
only tce..rter rat mm.nd.d for the 5.000.000 
split sound and rodeo TV t ts now ,n cat as 
well as all ,nterct tri.. TV sets. 
NET S37.46 

Model 300 

Precise 

Oscilloscope 

Here Is the Buy 

7' tube site, Sweep magnifier. complete 
push -pull from Input through output. 
Vertical seneltivIty better than 10 milli- 
volts. Bandpa,i - O 3db., 0 to 
FIVE me complete with phasing control, 
blanking control. Intensity mod. and 
self -m morn peak to peak Nature, 
with DC amplifiers tkrouakoat found 
only In scopes selling for over 9950.00. 
Enclinlve, easy maintenance feature. 

In kit 
form 
ONLY . 

59495 

MISCELLANEOUS BUYS 
1, r. TRANSFOAMaR -4S4 .4 21a 
PILOT LIGHTS. Type N 7 

!o far ;ac 100 Sor 53.95 
VOLUMI i 1ITROLS w N SWITCP., 

2 1 me I -. nwo. A m 349 
SINOL[ ÌÓM 75. pea - 

Is. 
TRN SFORM[[ -b SOLS .254 

for vs. 354 
UNIVERSAL OUTPUT TRI NsÇORM[R. .mgt 
C141111NIT MOUNT to. TV ant 51.39 
11Mot LIN' CORO US 10 te s1 95 
TV INTINLOCII cosos .. . ea. 94 

RESISTOR KITS 

' 
L ,..,. ' 52.95 

300 OHM TWIN LEAD 
SS M., too it s : 5 

1 000 I: SS 

30 00 M,, 100 II : a9 
1.000 11.95 

UHF TUMULAR 300 014M LINE 
1.000 It $3.1 SO 

100 It $4.95 

UHF WAVE 40 
TRAP 

eons to e 
te:h. 

7:52.32 

Teleron TV Wove Trop 
ter Vor Channe,s 2 the ugh 
13 Cm TNT po e. stoat 

.aéá: 1d "ate:" $1.75 

"SERVICE SHORT -CUTS" 

r arr^u, t rt ,ny CO. e cp..at 9 tc ,a I tr,.- nyr would ,nd te n a tape pr al- to e,th. 
parta ^I aer c,ny . CoF..dr, atem, eut normally 

near 
o -t,nconbol id 

bre mt+lt.r eelnw ,b,tar,, aletical old.n 
sweep 

the troublel` the vertical system 
but apar.ntly ateb hotontel I Dors ,nnn Whenrver somrlh,nú happens b d: u b both e 

not Ct.v vert.callysbm Mybe5n Check t ho i- the vert.cal ll< raett M. becauselr,a o 

to,d.tl held tonbol v,l. ,m,bd er erltieAl nhad'.n p atee d by an a.t-a. Cv u+t 

TERMS 207s DEPOSIT with order. balance C O.D. ALL shipments F.O.B. Chicago. ORDERS LESS THAN 55.00 -51.00 SERVICE CHARGE. CABLE D- 
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New Portable 
Battery -Operated 

Spring -Motor 
Tape Recorder 

For all field recording without AC power! 
Smaller and lighter than a portable type- 
writer, the Magnemite° actually makes 
field recordings that can be played on any 
studio console equipment. Completely 
self -powered, the Magnemite does away 
with bulky and cumbersome generators, 
storage batteries and rechargers. 

Just check these unusual features: 

Noiseless and vibrationless governor - 
controlled spring -motor assures constant 
tape speed. 

100 operating hours per set of inexpensive 
flashlight -type dry cell batteries. 

Earphone monitoring while recording, and 
earphone playback for immediate quality 
check. 

Operates in any position, and is unaffected 
by movement or vibration during operation. 

Warning indicator tells when to rewind, 
and shows when amplifier is on. 

Broadcast models weigh 15 pounds. Slow. 
speed models weigh only 10 pounds. 

Requires no more desk space than a letter- 
head, measuring only 11 x 81/2 x 51/2 inches. 

There's a choice of 5 different models for 
any recording need. High fidelity units, 
meeting primary and secondary NARTB 
standards, which record and play back 
frequencies up to 15,000 cycles, are avail- 
able for broadcast stations, critical music 
lovers, and scientific research. For investi- 
gation, missionaries, reporters, and general 
dictation while traveling, there are units 
which play up to 2 hours per reel of tape. 

AMPLIFIER CORP. 
of AMERICA 

398 Broadway, N. Y. 13. N. Y. 

!rade Mark Reg 
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free reprint being offered by United 
Technical Laboratories, Morristown, 
N. J. 

Designated as UTL Bulletin #2, the 
publication is a reprint of John T. 
Frye's article "The Versatile Crystal 
Probe" which originally appeared in 
the April 1951 issue of this magazine. 

The article explains how a single 
service technician can check the en- 
tire roof and obtain maximum picture 
signal strength. The method described 
recognizes that, at u.h.f., a difference 
of as little as three feet in antenna 
placement, and five to ten degrees in 
orientation, can make a great differ- 
ence in the strength of the received 
picture. -3Q- 

r 

L 

The "Q -L -C" 
(Continued from page 61) 

J 

will serve to check the component. 

Principle of Operation 
The "Q" meter basically is a vari- 

able frequency oscillator which feeds 
an r.f. voltage to a parallel resonant 
circuit consisting of the inductance to 
be measured and a variable calibrated 
condenser. A meter circuit is placed 
across this resonant circuit. 

The oscillator is adjusted to the fre- 
quency at which the coil is normally 
used, and a constant current is passed 
to the parallel resonant circuit. The 
variable condenser is set to a value 
which makes the circuit resonant, as 
indicated by a maximum reading on 
the meter. To find the "Q" of the coil 
from this resonant circuit, we use the 
relation that the "Q" of a parallel 
resonant circuit is proportional to the 
voltage across it at resonance. If the 
current to the resonant circuit is a 
constant, the meter, which reads the 
voltage drop across the resonant cir- 
cuit, may be calibrated directly in "Q." 

Reference to the circuit of the 
Heath "Q" meter, Fig. 1, shows that 

Rear view of the Heath Model QM -I 

the signal is obtained from the gener- 
ator section (12AT7) tube, and the 
resonant circuit comprises the "Reso- 
nance" condenser and vernier, the in- 
jection padder condenser (5000 µpfd. 
"Special "), and the coil under test 
(shown dotted). 

In application, and when it is de- 
sired to indicate resonance. a v.t.v.m. 
circuit, consisting of the 6AL5 and 
12AÚ7, is connected directly across 
the terminals of the "Resonance" con- 
denser. The 680 -ohm resistor in the 
cathode circuit of the second half of 
the 12AT7 feeds some of the output 
of the generator to the meter to cali- 
brate the latter for the constant cur- 
rent output. Because the injection 
padder is much larger in capacitance 
than the "Resonance" condenser, 
practically all of the voltage across 
the coil will also appear across the 
"Resonance" condenser where it is 
conveniently measured by the v.t.v.m. 

To measure capacitance with the 
"Q" meter, merely insert an induct- 
ance across the coil terminals and find 
the resonance point for the circuit 
with the unknown condenser - and 
then without it (at the same fre- 
quency). The difference in capacity 
settings is the value of the unknown 
condenser. 

In order to insure a constant injec- 
tion current, the output from the gen- 
erator is fed through a small trimmer 
condenser in series with the large in- 
jection padder. A simple adjustment 
of the trimmer, during calibration of 
the instrument, fixes this current ac- 
curately. 

It is essential that a constant plate 
voltage be applied to the circuitry. 
Rectified plate voltage, using a con- 
ventional rectifier circuit, is stabilized 
by a VR -150 voltage -control tube. 

The instrument described is one 
which has gained considerable appeal 
among aggressive service technicians. 
It represents, we think, a logical serv- 
ice tool for the radio -television service 
technician and engineer. -1 - 

showing the subchassis construction. 

RADIO & TELEVISION NEWS 
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MAIL YOUR ORDER TODAY OLSON WILL RUSH IT RIGH AWAY! 
TRUE HIGH- FIDELITY AT NEW LOW COST! 

Revolutionary Audio -Tone 
High -Fidelity Loudspeaker 

dim-Tome high-Fidelity slit lanalspeaker 
goal Imhng to g ive You Imwerful 
compact quality speaker system for true 
Iligh- Fidelity sound reproduction at lwv-I 
passible cost. AudiesTone incorporates the 
now famous principle of employing the 
corner of a r0 

Ñ 
m a an extended bass amt 

high range , d distortion -free Audio-Toone 
rakes it possible fort' you to enjoy the full final range and fine reception fount 

only in the much more expensive spnco- 
ing cabinet loudspeakers. You'll he 

thrilled by the full. rich, resonant tones 
you ,e' knew existed when 

- 

m attach 
the Audio -Tone r present AM or FM 
Radios. Tuners, TS'a or Record Player. Special w-amr tile Flin "I. : 1 I.a11h traps 
and remotes all the undesiralde tones err ,g Dom the lark of doe sneakers. 
Audio-Tones compact size, high tower rroutpul. tru -lone and attractive err closure also rnnkt, it an ideal installation for clubs. schools, offices. auditoriums. factories. etc. 
Easy to assemble. a boy can do It in 211 minutes. Audio-Tone con 

` 
ny co Bete with e" x 11" Low Frequency Reproducer and a 4" Nigh Frequency Reproducer or Tweeter-both with Alnico 5 Magnets. Maroon Leatherette E`clostre. (land. 

some PI li.W Grille, (look -up Wire. Coo-. -,leer condenser. Mounting ha01- 
ware and Full Instructions. Corner Soar In Ill :lr. 211' le, In " Pers. 
SRPg wt. 11 Ibs, 

Stock No. S -201 
Complete. 
Ready to Y 
Assemble.... 

95 

á. 
...........-O/ ... 

HI -FI DELUXE MODEL 
Stock No. RA -113 

with 
needle. ...,fir '- i r 311), and 45 

IRisi .! ,s and the other 
tide for 78 RPM discs. Both 
sides e1,11.11111,1 with tueclnus metal long- lasting tips. 
}teenier retail price 5:2.ár 
Slope. wt. 15 Ì11s. 

Single. 
$22.99 
Ea.. Lots of 

en h 

3 
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Sets a record! But Gently 
3 -SPEED GENERAL INSTRUMENT 
AUTOMATIC RECORD CHANGER 

WITH GENUINE ASTATIC 
"TURNOVER" CARTRIDGE 

Changes All Sires -7. 10. 12" 
Al' Speeas -331.,, 45, 78 RPM 

This General Instrument itefiord ('hanger has 
SELLER. 
urned out to be Olslins. AI.1. TIME BEST 

It lie thne Pace-Setter tter It 
Reasons. 

is -the smoothest running rrunning changer u the market jotas. ° Ref-orris gently thodown 
e a 1'ainaI,l espindle-no 

chance 
to on... 

-Iiscnrle aIt Is atreeision -built ba' rafi-- 
Ona 

have hag' years f r serine,. thus it 
ng 1 of trouhte -tree xper / "rmance. 

Changer m be r0 eeted o ally Ralli,,, 'I t Amplifier. °y Clever "'tlnueh- date' allows 
to eject a recon' at will. Genuine A - 'Turnover' Cartridge is Included at this 
Original factory-- -ssealrtlrace 

they're 
and 

New. In 

I011: by Olson and the y manufacturer, 
Operates on I I5 Volts AC. en Cycle. Base size 
l,2tow 121,y", ' above plate and 31,2' 

6 -TUBE CUSTOM AUTO RADIOS 
roe's a Plenty r these 1 tally 
fall,ous ('(ISTIM AU'l'i) "ADIOS. 

on 
to'h install- 

no cables. no brackets, no holes to drill. Install in 3 
to 4 minutes. Cnstam-built to lit in dash of each n oriel 
ir listed. Six tubes Including r tiller -2 being dual - 
ul "pose -Thus ,1/11 really gt S.tulw performance. Dy- 

mic speaker fir with powerful Alnico 5 permanent 9 mernets Sass' vision slide -rule dial. Beautiful ham- 41Y 
lon° finish. Shpg. wt, 10 lbs, 

ONLY WILCOX -GAY Recordio TAPE RECORDER 

with PREST -O -MATIC push- button keyboard 
gives Maximum performance for Lowest cost! 

DUAL SPEED- Records at STOCK 
11/s" and 35.4' per second 

Records for 2 hours on half of a 
reel l plus another 2 hours on other 
half at 17'a" per second) and at 
the 3a ;" per <oná speed you can 
record full hour h half of ` inch reel. 80 -5000 CPS. 
This the famous Del.trxe Wilcox -Gay Recorder 

Nthat retails all , the country for x1711.115. aturally thee are 
over 

brand I ml in factory 
"waled cart and Guarani r I Ifl11ara'% he \ \' r Ilrnx 
Gay ail 

we se an r 11 this n ltvmndfine value for such 
azlnr, low price? 

The a busine In .Impie . our est purpose 
Ìhis 

b,l 11151 . la to d the qUality fct 
11w sl cost and the Naconllo 1s a perfect 

exatmole. 
Record yo those treasured .Family oats, Highlights" 

favorite music. lo'sinesst /rule n. 
parties. ice lilac Use it your h 

Portable 
far dindon, 

allags. uable ai tri h'o ls. Recors io 1s 
also a valuable aid In Schools. Churches. and 

, 

Remember lin It's completely Automatic . . 

the fi 
can 

controls re .horde even 
fined n operate 't. end she' u offering 

LESS 
than Dealersa rCost; 

e ter featured at ü:eR 

NO, AMP -17 

950 
1NSl'6NTANICUC5 ItFt'01tDING nit 11-Al'BA('K. 
2-sl'i.Flr.s, 1F:1 1)11D5. PLAYS A HACK. ERASES. 
LOOK AT THESE QUALITY-PACKED FI::\'fl'ItF:S: 
Five 

ilpailt-,-mat 
r' Controls allow' instant 

operating fnnclio)a . . high speed! choice 
and reverse. conl. slip. and nlavlark. Normlex 1111 to 7" reels. Neon Indicator show's 

. N,rm 1 111111 Overload levels. Full Rangy \'nri- 
nhle Tope Canlnd allows n xlmu, nrllinnre 
ln a daet, rich poix lone. Volume Control bass 
and 

Fblr 
ro opensale-1 for bust nrnitlrtlon. (11alh'TI . READY TO OPERATE. Include': 

Weatherproof Controlled Reba-lance Microphone. 
Radio ., Ph,mp 

d 
T\ Inp11t Jack permits rling 00115 nano. phono or T\ speaker Irr coil by m of patch cord. External Speaker 

.1eck for external speakers atomatirallv discon- 
nects ta Internal 5" 7" elliptical p.\I. Speaker. 
4 Tubes e5.i7. nA(il. l'-A\7. nrJ Ner- trirr. 7 ff: Cool. ümulsnme R ahla Cower. 
Opeq'alin,+, Instructions. Sise: "" x 14" 9" 

3 Ills. complete. 110-12n Volt 00 Cycle :\f. ILE. Approved. 
.07----, 

BRAND NEW PLASTIC 
01,4',........ BASE RECORDING TAPE 

600 Ft. REEL 1200 Ft. REEL 
STOCK NO. STOCK SO 

515.49° $] cash $199 
Lots of 10 ` 

h 

Loh Of `0 ec 
Get the hue of y tr life. r to 64% on high q ,alit RE.c',ltllNn TAPI:. 
l large 1, b Iran t sell Ids Inyen- I'lie on11advrl the 

to 
deal. Olson 

now offers , this 11,11 ,rime fully , 
m.ell recording ape at pieces which defy 
petition. ndarl wide. n00 and 

ft. lengths. F 5 eslmnic ,.t S.111111 ca. Plnsli Heel ra lnrluled with 

STN, NO. 

RA -300 

RA -351 

RA -I42 
RA 200 

MANE OF CAR 

Chevrolet 
Chews lot 
Chevrolet 
Dodge 

YEAR MODEL 

1949 -1950_ 
1951 -52 

1953 

1949-1950 
RA -251 Dodge 1951.52_ 
RA.124 Dodge_ 1953 
RA.100 ford 1949 -1950 
RA.151 Ford 1951 

RA 152 Ford 1952 

NEW TOP COWL 
AUTO ANTENNA 

LIGHTS -UP" 
Reg. 55.95- y 59 
Smote, Ea 51.89 T1 

tills .1111/14 g No -Tuna Ill that lights "nP l night. 
Made of cbrone- plated 
brass. latest glow ern - 

durtor plastic. Extends 
to 471/2-. Top cowl 

bmodel with m lets low 
ps polyethylene lead -in. 

bulb and connecting ire 
an''rffactur instructions. The 
auto antennas a el ste 
mM1at we do nil lie 

11111 
his name. Sing- Wt, 2Ibs. 

cI, 

Lots of 12. Each 
Stock No. AU-2 5 

Olson tics( t t h the 
brightest. . niftiest anto 

r nyo 
ever designed_ Die: vote Car whin 

v` 

CHOICE OF ANY MODEL 

STK. NO. MAKE OF CAR YEAR MODEL 

RA -114 Ford 1953 

RA -451 Hudson '48.49.50 -51 -52 

RA -751 Henry 1 1951-52 

RA -143 Mercury 1952 -53 

RA -200 Plymouth 1949.1950_ 
RA.651 Plymouth 1951.52 

RA -125 Plymouth 1953 

RA 551 Studebaker 1950 1951 -1952 

Rear Deck Auto Speaker Outfit 

12rrCO -AXIAL 
SPEAKER 

$1295 
Stock No. 5 -168 

PHONO SLIDES 
STOCK No. 

K -326 

$19 3 for 
PAIR $3.00 

Uses mnunt rnar,cerx 
In cabinets. Ilemvy-rWh' 

nslnletion. Full pall STOCK No M-68 

CRYSTAL MIKES 
Astalk high igh o t- 
pul crystal mike r 

recorders. 
w 

and 
th 

le base 
T' shielded cable. 
slurs. wt. 5 Ibs. 

STOCK 
NO. 

$5.95 
l,earin action, rah' but with mood itrii a1 u 

Llet Price 54.00. she^_. Il :mdli. $6.95 wt. 2 Ibs. "' " 
Our w 105 3 Model. Guaranteed o outperform, any speaker In 

v Mir class. Equipped with two high In 
e 

n ration" Alnico 
i ets and a high frequency a Moser. The 12" section de- 

Ilsers the bass while the Inne:' 3" tweeter speaker section de- 
s the treble toles. Together they give yru I iv lag tone." 

de- 
Byers 

Sl raker is unconditlInntly m 'enosa to satisfy even the 
most c (teal user alma prom sax' to refund y' illy to a wire. to connect to an raa io o aouldier. °1 

your 
roil 

impedance 8 ohms, nfee,,ueucy 
any 

n user 30 to 17. 500 ens. 
Snip. wt. 10 Ins. 

i nix. I:1" Inng. Beg. built Into 

IO WATT HI -FI PUSH -PULL AMPLIFIER t32 95 Stock No. 

uilt -In Pre -Amplifier -E Cartidoe Input{ RA 10 
R C 

2 

Treble and Bass Boost All- Aluminum Chassis WITH I I 

Push-Pull Output Multiple Speaker Impedances TUBES 
il-robs Salue! It's lnhellea'able. A full It t 111 -Fi Ampll- 
I completely assembled and ready ln play. Has hulls -b VItI. r 
AMP fo' G. E. and similar types of magnetic pickups. 4 1np11ts: f 1 r tel phono, 1 ,anetic pila :,. Im radio. 1 mike. 4 Controls: 
1 Bas 1 'r Cille. I Volume. 1 Phono -radio Switch. utpm 1,11115x1- 

'. - - .. 

anses: this 
M. In ohms, Peak Power n turf 17 watts. .. ' 
millier today and x what brilliant. tone It will denser. d.' imoiia. 

Everyone in n factory soled c You couldn't buy the parts alone for tris price. Remember this 
is a full size amplifier. transformer operated. not an A( "ll(' Job. Frequency 

r 
esiluse 3" to 211.111111 

fis at less than 1/2 of 1e -c distortion. 5 Tubes: I- 051.7. 1 -05C7. 2- 01'01. I-5V8. Complete will, 
tubes. Size 12" x r, 

x 
SI.," Shoe. 't. 15 Ibs. Can be used will) :fix' e'eno 15 speaker bal 

you should take advantage of the Combination Deal offered below. 

COMBINATION 
DEAL! 

` *"" ` stock 

RA 

Complete Kt. my 
139. 

Now a , hake deck exten- 
sion °alit In n r for less 
than half the regular mice. ( 'onmlute 

shed -nothing re t Lulu. 
Three -way -f rntrol switch permits oP- 
ralion of frot, rear r Moth speakers 

at once. You a Aluminum 'n 1 

finish Ce grille: Heavyc lit O. x 9. 
stoeaker: 3-w'ay switch: All screws. 
wire and instructions. Shim. wt. °ä lbw 

IO WATT HI -FI PUSH -PULL AMPLIFIER 
COMPLETE WITH 12" CO -AXIAL SPEAKER 

Stock No. AS -67 

Both $3995 
for 
Only TuéES 

Completely wired. 
Not kit. 

Thu. Is the hest matched Amplifier- 
Speaker Deal In America Tislay. 
You get the 10 Watt HO -Fi Ampli- 
fier as rleseru`M Imve PI.US the 

ac used, alo e. nCan be built Into 
anv Cabinet or bookcase. giving 
von a complete amplifier saste 
v -il1 to hr 

friends . lank a 
and 

1. 

at t l 
Ár Price -and Order Tm 

PRICES SLASHED TO BITS ON OLSON RESISTOR KITS 
34 GIANT "SUPER- ASSORTMENT" KIT -232 RESISTORS 

PERMEABIL TY TUNED AM FRONT END 
315 

BRAND NEW! PARTS ALONE WORTH S4.SO. 

55.o0 r -e,l n standard broadcast receivers In plc., 
a 'Mine condenser and uriated Parts. Self contained-includes antenna. tuned r.f 

I 89(8/ 

and oscillator oils. dual trimmers. Designee) 
B dial calibration mean% entrl 

lever 
rotation by ,, of concentric 

EACH cant d leve dri drive. Connects di 11,11v to 
mix gril and -f ° id to make complete 

STOCK No L -46 receiver, Wooded n plats s . 

I nil fi -1 n bons included. Shur. wL 1 lbfi . 

s 

COMPLETE TV ANTENNA 
A complete irked ay. Made stock No. 

' Pintons scat whose nn nd 
brand is nó p1 factory sealed e AU -24 
Look what you 

mama 

2 Six-element 
Flve.foot Ibas's,l 1 pair tarer 2 Flve -foot 

mast sa ) ft. :11111 ohm twig, line. 
Standoff "insulators, I mounting base. 

1 guy ring. I clamp. hardware. Elements 
e highest c .amity aluminum, Reg. 

ppr `s a1 ]. Shine. wt. Ir. I. 

F:xps.s. on, 

IIlsan 11,15 Yuu n Pri fir- ihusln,L An."rtlnem of baud New, Fully 
u 

r n 

ltvea sl,sp P,pular Resistors Al tae Lowest Price In 1 r 1'ub,ta ",lot 
this In The Biggest Resistor Barg:tn t lull l America Today. Fasces' 
Kit is chuck full of Popular Values- size's) need 

in 
use every day In TV 

and Itadb Servicing. invaluable to harm ` and nxperimenters.ar Many leading 
brands of resistm-x are inrlmbd such Olt('. (Tarns tats (entrain!. , ml other 

Resistors. 
I2- KIT 

to(25` Wtts W ir'twiiurils. 
W: At ttalI of 2.1211 and 2 Watt 

Resistors worth at least $2:1.511. Every Kit is uneon unconditionally s1 crags 
Popular , need m 

please or r 
with value.. Tolerancesback. 

i :v5', Resistor nd 015'? CO 

Thin 
Coded 

offer will not be repeated when our stock is gone. Shl' :', wt. 2 
Ilbs amazing 

How to Order 
Order directly from 

quantityade- 
d. stock 

beg, description 
and price. 

sea 
e. 

re 
You (nr d t. 

tance with order. 
(Add iate Postage: 
Estimate 
Sc for each 51.00 
of lo order eoreeac 
51.00 if you r than 1.000 
miles away. We 
refund every cent 
not used) 

refit 
you prte SEND 
NO MONEY. Olson 
will hip C.O.D. 
and you ay pay 

l a for m 
disc and postal 

July, 1953 

OLSON'S NEW 
BARGAIN CBIG CATALOG FREE! 

OLSON STORES TO SERVE YOU IN: 
CLEVELAND, OHIO .*r CHICAGO, ILLINOIS 

2020 Euclid Avenue 623 W. Randolph Street 
either ,f these cities visa our Barge. n Stores where 

. " tI find °these and hundreds of other Olson surs. 

PLEASE: MINIMUM ORDER 53.00 

275 -C EAST MARKET ST., AKRON 8, OHIO 
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for TV TROUBLES! 

TV MANUFACTURERS' 
RECEIVER TROUBLE 

CURES 

A brand new series of practical books Gives you 
exact directions for correcting TV receiver per- 
formance "bugs ". Each cure is official, factory - 
authorized, direct from the receiver's manufac- 
turer. It is positive! Listings by manufacturer 
and model or chassis number. Helps correct the 
most difficult faults - picture jitter, hum, insta- 
bility, buzz, tearing, etc. 

1 VOLUME 1 

Covers 12 prominent brands - ADMIRAL, AIR - 
KING, ANDREA, ARVIN, BELMONT- RAYTHEON, 
BENDIX, CALBEST, CAPEHART - FARNSWORTH, 
CBS -COLUMBIA, CERTIFIED, CROSLEY, DUMONT. 
Over 120 pages (51/4 x 81/4"), illus.....$1.80 

2 VOLUME 2 

Covers - EMERSON, FADA, FIRESTONE, FREED, 
GAMBLE, SKOGMO, GENERAL ELECTRIC, HALLI- 
CRAFTERS, HOFFMAN, INDUSTRIAL, INTERNA- 
TIONAL, JACKSON. Over 120 pages 151/4 x 81/4 "), 
illus. $1.80 
3 VOLUME 3 

Covers -KAYE- HALBERT, KENT, MAGNAVOX, 
MAJESTIC, MECK, MERCURY, MIDWEST, MONT- 
GOMERY WARD, MOTOROLA, MUNTZ, NATIONAL, 
NORTH AMERICAN PHILIPS, OLYMPIC, PACIFIC - 
MERCURY, PACKARD -BELL, PHILCO. Over 120 
pages (51/2 x 81/2 "), illus. $1.80 

VOLUMES 4 and 5 

Coming soon! Covers prominent manufacturers 
not included in the first three volumes. 

One service job will more than pay 
the cost of this series of books! 

NEWEST RIDER BOOKS 

HOW TO USE METERS 
by J. F. Rider 

OBTAINING AND INTERPRETING 
TEST SCOPE TRACES 

by J. F. Rider 

Buy these book, now at your jobber or book 
store...or, if not available from these rourro: 

Jo/7/r F fj P N n I I S H ( R IN( 
480 Canal Street, New York 13, N. Y. Dept. R It 7 
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Transistor Physics 
(Continued from page 46) 

the emitter and the n -type on the 
right is called the collector. The 
p -type at the center is called the 
base. The connections to the crys- 
tals are designated e, c, and b re- 
spectively. Fig. 6B shows a sche- 
matic representation of the distribu- 
tion of donors, acceptors, holes, and 
electrons, with no external potentials 
applied (equilibrium conditions). Fig. 
6C is the potential energy diagram 
for holes. As expected, the holes are 
concentrated in the region of lowest 
potential energy for them, and they 
will not climb the potential energy 
hills to the left or right. Fig. 6D is 
the potential energy for electrons. 
They are concentrated in the region 
of lowest potential energy for them. 
They will not climb the potential en- 
ergy hills to enter the p -type germa- 
nium. The result is that there is no 
current flow of holes or electrons 
under equilibrium conditions. For 
transistor applications the n -p -n tran- 
sistor is biased normally as indicated 
in Fig. 7A. The p -n junction between 
the emitter and base is biased in the 
forward direction. The p -n junction 
between the base and the collector is 
biased in the reverse direction. The 
potential energy diagram for electrons 
when no signal is applied is shown in 
Fig. 7B. (In n -p -n transistors the 
major current carriers are electrons, 
and for that reason the potential en- 
ergy diagram for holes is not pre- 
sented). The application of forward 
bias between the emitter and the 
base substantially reduces the poten- 
tial energy hill at the left p -n junc- 
tion. As a result some electrons will 
climb this hill and enter the p -type 
germanium. Since the base strip is 
relatively thin, most of the electrons 
which enter it will not combine with 
holes, but will pass through the strips 
and easily go down the potential en- 
ergy hill at the right junction. This 
steep hill which favors the entrance 

Fig. 7. An "n -p -n" structure under operat- 
ing conditions. See text for discussion, 
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THE c?44e WITH A 

1,000 APPLICATIONS 

This all- purpose case 
is ideal for housing meters, 

controls and switches 
of all types. 

Made of heavy molded 
block plastic with 

Ittatchiog phenolic panel. 
Easy to drill and saw. 

Available in two sizes; 
5.1/4" x 6-7/8" x 2.5/16" 

3.3/4" x 6.1/4" x 2" 

Ask your Distributor for 
Waldom's Plastic Case. 

HI -GAIN TUNER - BOOSTER 

COMPLETE 
WITH TUBES 

Solve poor T.V. reception with a Hi -Gain 
Booster. Banish weak fringe areas, reduce 
snow. This unit comes to you as a highly 
serviceable High -Gain Tuner. Uses 646 
Tubes in very efficient Hi -Q Circuit. Has 
s tuned circuits using pure silver induct- 
ances and individual compensation provid- 
ing high gain on all channels. Built in S:l 
Vernier Drove. This is a complete departure 
from ordinary tuners. 

All necessary parts and instructions are 
included to convert this unit in a few min. 
utes to one of the highest gain boosters on 
the market regardless of price. 

100 ASSORTED RESISTORS 
Carbon i sulated. New in 6. 
current RMA Values 5 %, v OO 
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Shipments ent postpaid when run payment i en. 
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Fig. 8. A "p -n -p " structure under con- 
ditions of equilibrium. Refer to Fig. 6. 

of electrons from the base strip to the 
n -type germanium of the collector is 
produced by the reverse bias between 
the collector and the base. 

If a signal is applied which makes 
the base more negative with respect 
to the emitter (opposes forward bias), 
the potential energy diagram will 
change to that shown in Fig. '7C. The 
potential energy hill between the emit- 
ter and the base is increased, and as 
a result fewer electrons will climb the 
hill to enter the p -type germanium. 
However, those that do enter the p- 
type germanium will not recombine 
with holes but will easily fall to the 
collector region of low potential en- 
ergy. 

If a signal is applied which makes 
the base more positive with respect to 
the emitter (aids forward bias), the 
potential energy changes to that of 
Fig. 7D. The potential energy hill be- 
tween the emitter and the base is de- 
creased and as a result more electrons 
(compared to the number which flow 
when no signal is applied) will flow 
into the p -type region. Most of these 
electrons will not combine with holes 
hut will flow easily to the low poten- 
tial energy level of the n -type ger- 
manium on the right. 

The operation of the n -p -n junction 
transistor can be compared to the op- 
eration of a triode vacuum tube. The 
emitter is equivalent to the cathode, 
the base to the grid, and the collector 
to the plate. Practically all the elec- 
trons which emerge from the emitter 
(cathode) go to the collector (plate). 
The base (grid) current is extremely 
small, consisting only of a small num- 
ber of electrons equal to the recom- 
bination number of holes and electron, 
in the p -type region. It is interesting 
to note that two types of current are 
involved in the vacuum tube and two 
types of current are involved in the 
transistor. The thermionic electrons 
(those boiled off the cathode) of the 
tube are equivalent to the excess elec- 
trons from the emitter. The small 
conduction current of electrons (those 

LLL 
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LL 
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L 
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Let MILTON S. KIVER Help You 

Prepare For U.H.F. -TV 

And... 

EasytoTRAIN AT HOME This Practical Way! 
Men with the right training iu Television Servicing are 
in big demand ... pull down big pay. T.C.I. TRAINS 
YOU RIGHT with easy -to- follow technical training 
designed by servicemen, tor servicemen! You learn prac- 
tical, professional type Television Servicing without 
leaving your present job. Included are money- making 
extras such as set conversion, master antenna installation, 
U.H.F. -TV and field servicing short cuts. You can start 
earning Television money after the first few lessons. 
You learn to test, trouble shoot and repair all types of 
TV sets the proven, practical way! 

HERE'S HOW YOU GET EXPERIENCE! 
You train on your own large screen modern television 
receiver, furnished as part of your course. This set is 
yours to keep! As an optional feature you can get two 
weeks of actual field experience out on service jobs 
and on the repair bench for Chicago's largest independ- 
ent servicing organization. You learn Television Serv- 
icing by actually doing Television Servicing . . . you 
get the practical know -how you need to qualify for BIG 
MONEY in this fast -growing field! Age Is no barrier. I 

Many TCI studeets are ever 401 
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LESSON. Write TODAY! 
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fur G.I. training 
under Publie Law 

Check cene 
WM. 

TELEVISION COMMUNICATIONS 

205 W. Wacker Dr.,. Dept. Chicago 6, III. 

MILTON S. KIVER President 
TELEVISION COMMUNICATIONS INSTITUTE 
205 W. Wacker Dr., Dept. I- AM.Chicago 6, III. 
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for 11/2, 2 and 6 
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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. Automatic models to 
35,000 watts. 
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Manufacturers of Electronic Equipment Since 1928 
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PORTABLE ELECTRIC PLANTS 
FOR MOBILE RADIO USES 

Supply A.C. power for broad- 
casting at scene of events. 
Light in weight. Can be car- 
ried by hand or in trunk of 
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Fig. 9. A "p -n -p" structure under operat- 
ing conditions. See text for full details. 

which flow in and out of the grid to 
control plate current) is equivalent to 
the small current of holes in the base 
region (which increase or decrease to 
control collector current). 

A p -n -p junction transistor is formed 
by placing a narrow strip of n -type 
germanium between two relatively 
long strips of p -type germanium, as 
shown in Fig. 8A. Low- resistance con- 
tacts are made to each strip, and are 
designated e, b, and c, which stand for 
emitter, base, and collector, respec- 
tively. Figs. 8C and 8D are equivalent 
to Figs. 6D and 6C respectively, ex- 
cept that in the p -n -p transistor the 
hole plays the role that the electron 
played in the n -p -n transistor. Figs. 
9A, 9B, 9C, and 9D, are also equiv- 
alent to Figs. 7A, 7B, 7C, and 7D. 
Note that in order to bias the p -n 
junction between the emitter and the 
base of the p -n -p type transistor in 
the forward direction, the emitter 
must be made positive with respect to 
the base. To bias the collector in the 
reverse direction (Fig. 9A), the collec- 
tor must be made negative with re- 
spect to the base. It is obvious that 
the explanation of the operation of 
the p -n -p transistor (where the hole is 
the major current carrier) is the ex- 
cess electron. 

(Conrl)trlerl nrl'f 7n on II 

HAM CLUB MEETINGS 
TIIE Cleveland Area Council of Amateur 
Radio Clubs is holding a basket picnic 

on Sunday, Jul 26th frotta 1300 until 
dark. The affair will be held at Round- 
up Lake Park, on Route 82, about 30 
miles fr lowntown Cleveland. 

Registration is $1.00 and further de- 
tails are available fr Warren Sladky, 
W /A8GTZ. 

AUGUST 8 and 9 have been set by 
W.1.M.U. and C.A.R.S. as the dates of 

the combined hamfest. The event will 
be held at Rig Springs, Idaho, 20 miles 
south of the west entrance to Yellow- 
stone Park. Registration fee is $1.00 
per licensee or family. Cabins, camp 
grounds, and commercial power arc 
available. 

Reservations for cabins should be 
made with the hotels. For a list of such 
accommodations and additional details, 
write W700Y, Secretary, Ilarlowtown, 
Montana. 36- 
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I 
BOOKS 

"TELEVISION RECEIVER DESIGN I" 
by A. G. W. Uitjens. Published by 
Philips Technical Library, Eindhoven, 
Holland. Available in the U.S. from 
Elsevier Press, Inc., 402 Lovett Blvd., 
Houston 6, Texas. 177 pages. Price 
$4.50. 

This first book in the new Philips se- 
ries of technical treatises covers the 
design of the i.f. stages in a television 
receiver. 

The text material is divided into 
seven main sections covering the gain 
and bandwidth with two- terminal cou- 
pling networks; the response curve of 
the complete amplifier; distortion; gain, 
bandwidth, and distortion with four - 
terminal coupling networks; noise; 
feedback; and practical considerations 
based on the theory. 

While the author's style is thor- 
oughly readable, the treatment of the 
subject matter is at an engineering 
level and a working knowledge of tele- 
vision circuitry and a comprehensive 
understanding of mathematics are pre- 
requisite. 

This volume deals with the applica- 
tion of the pentode in the i.f. section 
of a superheterodyne television re- 
ceiver and h.f. amplification in a t.r.f. 
television receiver. 

The second volume of this series will 
cover flywheel synchronization of saw - 
tooth generators. 

"VADE- MECUM" edited by P. H. 
Brans. Published by P. H. Brans, Ltd., 
Antwerp. Available in the U.S. from 
Editors and Engineers, Ltd., Box 689A, 
Santa Barbara, California. 304 pages. 
10th Edition (1953) Paper hound. 

This volume is a supplement to the 
9th Edition ( "Radio Tubes ") and an 
introductory section to the 11th Edi- 
tion which will cover television tubes. 
The three volumes (or editions), taken 
together, will provide the user with 
a complete listing of tubes for all 
purposes. 

The text material is divided into four 
tables which list the original tube and 
its potential substitute; original tubes 
and their near equivalents; special and 
unusual tubes and their equivalent 
tube families; and military tube desig- 
nations for all countries. 

As with all of the "Vade- Mecum" 
editions, the instructions for using the 
tables are given in several languages, 
including English, French, German, 
Dutch, Italian, Spanish, etc. 

Engineers, experimenters, or hams 
whose work involves the use of equip- 
ment or tubes from other countries 
will find this publication of great as- 
sistance. 

* 

"TV MANUFACTURERS' RECEIVER 
TROUBLE CURES" edited by Milton 
S. Snitzer. Published by John F. Rider 
Publisher, Inc., New York. 110 pages. 
Price $1.80. Paper bound. Volume 2. 

July. 1953 

This is the second of the series of 
handbooks covering suggested receiver 
changes as made by the manufactur- 
ers of the TV sets in question. 

Volume 2 covers receivers manufac- 
tured by Emerson, Fada, Firestone, 
Freed, Gamble- Skagmo, General Elec- 
tric, Hallicrafters, Hoffman, Industrial 
TV, International TV, and Jackson. 
Subsequent books will cover addition- 
al sets. 

As with the first volume, the service 
notes are presented in concise form 
with partial schematics or pictorial 
diagrams being included where re- 
quired. 

"HEARING AIDS, THEIR USE, CARE 
AND REPAIR" by Matthew Mandl. 
Published by The Macmillan Com- 
pany, New York. 155 pages. Price 
$3.50. 

Although this text is addressed pri- 
marily to the wearers of a hearing 
aid, the material incorporated is also 
of interest to service technicians who 
repair and service such electronic de- 
vices. 

The author describes typical hear- 
ing aids now in use, outlines the prob- 
lems and adaptation techniques for 
the new user, describes the various 
methods of wearing the device, care 
of the hearing aid, battery care and 
storage, the making of minor repairs, 
the electronic repair factors, servicing 
procedures and typical troubles, and 
future trends in the development of 
hearing aids. 

The material on servicing includes 
a listing of the test equipment re- 
quired, servicing materials needed. 
replacement parts to be stocked, serv- 
icing precautions, testing methods, con- 
tinuity and resistance measurement, 
signal tracing, and listening tests. The 
various tube types used in hearing 
aids are also discussed. 

The technician who handles this 
type of service work will want a copy 
of this book for reference. 

"PIX -O -FIX TV TROUBLEFINDER 
GUIDE" by Alfred A. Ghirardi & R. 
G. Middleton. Published by Rinehart 
Books, Inc., New York. Price $1.00. 

This handy and compact guide car- 
ries 24 TV trouble -pictures on a revolv- 
ing wheel. By matching the picture 
on the receiver screen with the pic- 
ture in the guide a corresponding key 
number can be obtained which is the 
clue to the next step. 

With the proper key number the 
user can then refer to the correspond- 
ing pull -out card which lists the pos- 
sible causes and remedies for this 
condition. 

Most of the common television re- 
ceiver faults have been included in the 
guide so that the service technician 
will find the bulk of his troubleshoot- 
ing problems covered in this compact 
form. -30_ 

The price of the book "Sound Reproduc- 
tion" reviewed in the June issue should 
have been $3.85 not S6.75 as quoted. 
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"III music, 

list riling quality 

lx 
everything . . . 

It is the No.l MUST. Without it 
everything else becomes meaningless. 

1 
The AUDAX CHROMATIC has that 
quality to a degree not equalled by 
any other pickup" ... so says the vio- 
linist, David Sanger, of amplifier fame 
1 Toscaninï a NBC Symphony). 

Be it diamond or sapphire. every stylus 

2 
leas a limited life -span; the diamond 
lasts the longest. Obviously, then, re. 
placeability of the stylus -at home, is of 
the greatest importance. 

ONLY AUDAX PROVIDES RE- 
PLACEABILITY - AT HOME - OF 
EITHER STYLUS, INDEPENDENT- 
LY OF TIIE OTHER. 

The revolutionary new records are so 
true to the original that almost any pick. 
up is bound to give some results ... but 
u takes a reproducer of the highest 

order, one sensitized to the nth degree 
a CHROMATIC POLYPHASE -to 

bring out every subtle shading, every 
nuance so essential to the real music of 
which these discs are capable. 

But . only YOU can decide what 
sounds best to you. Therefore. See 
and Hear the Audax CHROMATIC 
and -You be the judge ... yet Audax 
costs no more than ordinary pickups. 

t 
POLYPHASE HEAD 

lo, ay awn 

7Ìf/7 
Aid is irav,a. 

mr,i óm 

One single magnetic unit plays all 
home records. 

Available with the new Compass - 
Pivoted Audax arms and to fit the 

high quality record changers. 

#83 in 195.1 ELECTRONIC. PIIO:NO FACTS 
now obtainable from your dealer 

AUDAK COMPANY 
500 Fifth Avenue, New York 36 

Creators of Fine Audio- Electronic apparatus for 
over 25 years 

"The St.rtd.rd by Which (Rhin Ar. Judp.d end Vdu.d" 

International Short -Wave 
(Continued front page 66) 

Chile- CE960, 9.593 Santiago, opens 
0645 with identification signal, chimes, 
and rooster crowing; program begins 
0650. (West, Va.) Noted in Britain 2030 
with chimes and call "Radio La 
Americana." CE1190, 11.939A, Val- 
paraiso, heard with music and Span- 
ish announcement 1845, fair level. 
(Catch) 

China -Radio Peking noted on 
10.200 at good level in English. 0400; 
heard on measured 9.0298 at 0535, fair 
level; picked up on 6.200 around 0430 
in English (some days parallel with 
6.100, others not). (Ballow, Calif.) 
Heard in Chinese 2000 on 15.06AV 
and 11.685AV, weak to fair. (Balbi, 
Calif., others) 

Colombia - Brown, Colo., reports 
HJKH testing on 5.070 recently with 
English identification around 2200. 

Costa Rica -"La Voz de America 
en Costa Rica" recently has been on 
6.166 from 6.172; announces 6.165; is 
QRM'd from 2015 by Berne, Switzer- 
land. (Stark, Texas) 

Denniark-OZF. 9.52, noted 2112- 
2130 closing in English, good level; 
announces English for North America 
2030 -2130, 2200 -2300. (Roberts, Conn. 

Dominican Republic -HI9T, Broad- 
casting Tropical. Puerto Plata, has re- 
turned to 6.190 after a sojourn to 
6.215A. (Niblack, Ind., others) 

Dutch New Guinea -Radio Hollan- 
dia, 7.126, noted in Sweden around 
0515 -0530. (Nattugglan, Sweden, and 
others) 

Egypt- Cairo, 11.815, noted signing 
on 1320 with march, then news in 
French; 1330 news in English, 1340 
Greek, 1350 Italian. (Pearce, Eng- 
land) Noted opening on 9.75 parallel 
6.085A at 2300 with bells striking, 
then setting -up exercises (Arabic). 
(Bellington, N. Y.) SUX, 7.852A, 
noted closing Arabic session 1700; fair 
level in N.C. (Earnhardt) 

Ethiopia - Radio Addis Ababa, 
15.06A, noted 1310 with popular mu- 
sic; news 1330; should close 1430. 
(Pearce, England) 

France - Excellent signal noted 
from Paris, 17.85, at 0945; off 1000. 
(Bishop, Ohio) 

French Equatorial Africa- Brazza- 
ville, 11.97, 9.44, noted with English. 
Lesson prepared by Radiodiffusion 
Francaise, Paris, at 1345. (Pearce, 
England) News noted on these chan- 
nels 1745. (Gerran, N.Y.) 

French Guiana - Radio Cayenne, 
6.198A, seems to close now 1815 al- 
though schedule is listed 1730 -1830. 
(Stark, Texas) 

French Morocco- Mercier, France, 
reports Radio Maroc, 7.215, Rabat, 
closing 0900. ( Nattugglan, Sweden) 

Germany -The (West) German 
Overseas Service, 6.270, noted 2100 
with German and English announce- 
ments; asked for reports to Radio 
Cologne, Germany. (Bellington, N.Y.) 

Greece -Radio Athens, 11.718, is 

17 Table 

$12268 
PI. $12.27 Fed. 

Excise Tax 
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Excise Tax 

Check these lux- 
ury features: 
Ultra sensitiv- 
ity. dynamic 
range control, 
UHF adaptabil- 
ity. Duo power 
supply. Acous- 
ticlear Sound 
system ... all 
in a beautiful 
Mahogany fin- 
ish cabinet. 

$14995 
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widely reported with English 1245- 
1255. Is beamed then to England. 
(Hibbard, Mass., others) Central 
Forces Radio Station, 7.420, Athens, 
noted signing on 1030 (Sun. 1000) 
with march -anthem (sung); closing 
1820 after call in Greek by woman; 
also noted as early as 0155 tune -in 
and still going 0425 tune -out. Kozani, 
7.950A, noted 1740 with light music, 
closing 1800 after call, with anthem 
(sung). (Pearce, England) 

Guadeloupe - Basse- Terre, 9.435A, 
still noted 1745 -2000; some days is 
also heard around 0600 -0630 sign -off. 
(West, Va., others) 

Guatemala - TGNB, 9.668, noted 
running to 2348 closedown on a re- 
cent Wed. (Ballou, Calif.) TGWA, 
9.76, noted 2330 at excellent strength 
in Mass. (Golden) Heard a recent 
Mon. with English on 15.17 at 1815- 
1825 (may also be Wed., Fri.). (Ni- 
black, Ind.) 

Haiti -4VRW, 10.065A, is still strong 
in Britain from 1600 onwards. 
(Pearce) 4V2S, Port -au- Prince, noted 
recently on 5.845 instead of 5.945 with 
recordings from 1600 tune -in. (Saylor. 
Va.) 

Hong -Kong - ZBW3, 9.525, noted 
0300 with news. (Sanderson, Austra- 
lia) 

Hungary - Radio Budapest, 9.833, 
noted 1630 relaying Radio Moscow; 
with own English transmission 1730- 
1745 closing. (Roberts, Conn.) Good 
on this channel in English 2030. (Bal- 
lou, Calif.) 

India -AIR, 11.85, noted with news 
1930; into Tamil 1940. (Roberts, 
Conn.) VUM2, 4.920, Madras, heard in 
England by Fairs 1050 in Home Serv- 
ice relay of Indian music. (URDXC) 

Indo -China (Vietnam) - Radio 
France -Asie, 9.745AV, Saigon, noted 
closing French transmission 1030; re- 
opening for Europe with "La Marseil- 
laise" 1035, followed by news in 
French; English 1100 -1130 closedown; 
announces next English for 1830 on 
7.230. (Pearce, England) Radio France- 
Asie, 11.925, noted 1000 with record- 
ings, announcements in both English, 
French; good level. (Ballou, Calif.) 
Heard with news on this channel 2100. 
"Voice of Vietnam," 7.288, heard with 
news in Vietnamese at 0615. (Sander- 
son, Australia) On 9.620 at 0520, fair 
level in Calif. (Ballou) 

Israel -Koh- Israel. 9.O10A, is now on 
summer schedule -has "Voice of Zion" 
session (English) 1515 -1600 closedown; 
news also 1415. 4XB44, Galei -Zahal 
(Israeli Forces Station), 6.725, Tel 
Aviv, noted 1345 with light music; 
call by woman 1400, then closed with 
bugle sounding "Lights Out ;" this is 
summer closedown. (Pearce, England) 

Italy -Rome, 9.63, noted with Eng- 
Us*. from around 1230; signing off 
1040 on 21.560; back 1045 to South 
Africa in English. (Bishop, Ohio) 
Heard to North America on 9.57, 
11.905A at 1900 -2200; news 1920, 2145. 
(Jim Smith, Mich.) 

Ivory Coast -Radio Abidjan has new 
schedule for 7.215, 600 watts, of 0145- 
0230, 0715 -0800, 1330 -1600 in French, 

July. 1953 

FOLLOW ARROW FOR BIGGEST 
STOCK AT LOWEST PRICES 

RADAR -TRANSMITTERS 
RECEIVERS - TUBES - PARTS 

234 -258 MC 
RECEIVER 

11 -tube UHF tuna- 
ble receiver with 
schematic. Like 
new. 

$17.95 
Rack $3.50 
Control Box., 1.50 

RADAR TEST EQUIPMENT 
TS -3, TS-12, TS -13. TS -15, TS -33. TS -34. TS -35. 
TS -36, TS- 45A1'113. 

cry nana11. cosy M. FOLLOW ARROW TO GET 

HIGHEST PRICES FOR YOUR NEW AND USED RADIO 
DEAR! What have you to sell? WRITE TODAY. 

G 71eogt44 S¡zeciaifa! 
RT- 34/APS13 4." Mt'. TRANSCEIVER with 5 

stages of 30 MC. IF amplifier strip. Less 
$6Y 6 

95 
tubes k It.F. section. With dynamotor.. .1. 

.7 

BC -604 30 W. FM TRANSMITTER. For 20 -27 
MC. band. Ideal for 10 -11 meters. Complete with 
tutu's. temperature controlled crystal oren and 
technical manual with all instructions for BC -603 
and 11C -604. I.ess dynamotor and ery'stals. Excel. 
cond. $12.95 

AN /APS -3 
Airborne radar set. Now complete..P.U.R. 

AN. APR -4 
Receiver & tuning unit P U R 

AN /APS -4 
Airborne radar. New. 
Complete 

AN /APS -6 
Airborne radar set. New. 
Complete 

PUR 

PUR 

INTERPHONE AMPLIFIER 
BC- 709.6 

A 2-position single stage audio am- 
plifier. Uses I tube and operates from 
,elf- contalned batteries. With Imtrue- 

'e Lion Manual and Schematic. 
. $395 r.=1 NEW less batteries) 

s.7 s7J 

SCR -625 FAMOUS MINE DETECTOR 
For prospectors. miners, oil compaties, plumbers. 
etc. Neu. 
WHILE THEY LASTI $59.50 

ARC -4 TRANSCEIVER 
140.144 MC. Complete with control box, tubes. 
12/24 VIOC dynamotor with schematic. This is 
special reduction for this month only. $32.50 Like ne lr tl L Y 
MT lot AIte -4. (lack $6.00 

COMMAND 
U 

C442 ANTENNA RELAY. Less On I Sl. 
with co d. 

SC -431 TRANSMITTER ('ON?'It01. BON 
C450 ,.RECEIVER REMOTE 

CONTROL BOX 
MC-213 MECHANICAL DRIVE SHAFT 

Per length 
B C496 2- POSITION RECEIVER 

CONTROL BOX . c.455 6-9 MC RECEIVER. With lobe, 
C454 13 -6 MCI With Iuh00 

EQUIPMENT (SCR -274N) 
ed New 
95 

S 3 95 
Isso 

9.95 
9.93 

2.95 

Used New 
EC53 Is1 oh tubes $19.95 
FT -234 MOUNTING CRACK 

If UNIT 50.93 
ampler a 2.93 3.50 

FT -226 y1aUNTING RACK for 2 Com- 

2.95 FT -221 MOUNTING PLATE for 8320 
FT -220 MOUNTING RACK for 3 re. 

I2 
95 T FT -225 MOVIN E 43 G PLAT /nr eCe 

BC -456 MODULATOR. For SCR -274.. 
t ohnplete set of 4 tubes for transmitter 

3.95 
1.50 

2.21 
2.25 
4.50 
1.25 

C.A.P. SPECIAL COMBO 
BC -624 VHF RECEIVER 

Freq. range 100 -136 MC. Less tubes & crystals, $ 19 95 with conversion dope. Used. good cond. 

BC -625 VHF TRANSMITTER 
Freq. range 100 -1 56 MC. Less tubes & crystals. 
with conversion dope. Used. good condition.. $12.95 
MOTH TRANSMITTER & RECEIVER. $29.95 Per set 

916Qeeeea.sseoua Sfaeeea.e4z 
HS -19 HEADSET. 8.000 ohms. New $2.45 
HS -23 HEADSET. High imp. New .95 
H5.30 HEADSET. Featherweight type. law imp 

NEW $2.49 USED 1.49 
HS -33 HEADSET. low imp. New 6.95 
HS -38 HEADSET. USED. excel. wind 1.49 

N F; W 3.90 
T -26 CHEST TYPE MIKE. New 2.75 
T -32 DESK STAND MIKE. New 3.9S 
LIP MIKE. Navy type. New .98 

SURPRISE PACKAGE! 
20 Ibs. of good. ble radio 
parts $2.95 

P E -125 POWER SUPPLY: Operates on 12 or 24 
battery. NF:w' $17.95 

CD -307 EXTENSION CORD. For HS- 23.33. NEW .95 
55 -38 MIKE. NEW 4.93 

Used 1.75 
B C -60S INTERPHONE AMPLIFIER. With dual 

hl O.e input circuit NI -SS 5.95 
TELEPHONE REPEATER AMPLIFIERS: 

New. with tubes 
ELB!,. New 

FL -8 RANGE FILTER 

17.95 
12.95 
1.95 

TUBESI 
111204 ..$19.93 
1 uAl'4 .. 24.95 
161,144 .. 19.99 

TUBESI 
304TH 

4TL . .se 93 
830-B ... 2.73 

TUBES! 
5CP1 ....34.95 
3'BI'4 

. . .93 
F'1.7 .... 2.2$ 

TUBESI 
3Fi7 ..32.23 
dAPÌm ... 1.49 
2110 .... .69 

TUBESI 
0002 
9001 ..51.65 

ÚU03 .... 1.69 

MP -22 MOBILE ANTENNA. MOUNTING RACK. 
Comp. with hardware. New. Per Pair $4.93. Ea. $2.99 

TÚ17 TUNING UNIT. 12.3 MC.1 For I1C -223 
X mir. Used 2.95 

170 "S" TUNING METER. NEN'...... 2.50 
WOBULATOR. See p. 43 Dee. 51 RAW.. NF:tr, 5.95 
1C1023 73 MC. MARKER BEACON RECEIVER. 

Complete lh 
` 

t arg. rack. NI .h 10.95 
TU -29 TUNING UNIT. t3.5.3.2 MC.. Fon in -22.1 

%mtr. Used 295 

TUBES! NEW! ORIGINAL BOXES! 
Limited Quantities Available 

25oTL....I... $11.50 25lTil Ea. $11.s'í 

IN -46 L R TUNING METER. Used S 3.95 
FL -S RANGE FILTER 1.25 
TS10 SOUND POWERED NAND SET -Cord e 

ee!. 
nut. Per Pair 14.50 

E-55 DYNAMOTOR 12 V Input. 300 tUC I. 
2011 mils output. New $24.30 

FIELD TELEPHONE. I.E.S. Complete BRAND 
NEW. SPLCIAL. IINLI 27.30 

INDUSTRIAL CORPORATIONS 
.,, most complete stocks 

1 ....r Equipment. I.:numment. 
! 1. i. ills ics. Call or write for tree 

$5.00 MINIMUM Ut xO 
re 
ACCEPTED. All 

debo -it I lid. 11 Pleas,. specify 11shiplimgl.ill. 
1nb,tion 

0thhwitii older. 
EQUIPMENT WANTED! highest prices paid for all tape- of Eleettotdc Gear' 

ARROW SALES, INC. 
Cable Address: AR ROWSALES POplr 5 -SETO 

Mailing Address: 
P. 0. Box 3878 -R, N. Hollywood, Calif. 

Office- Warehouse: 
7460 Varna Ave., N. Hollywood, Calif. 
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24 HOUR 

DELIVERY 

FROM STOCK! 

RELAYS 
Our stock of more than a 
million relays - in over a 
thousand different types - is the world's largest. 
Don't delay your produc- 
tion for want of large or 
small quantities of relays 
of any type. 

Telephone, wire or write 
for quotations. 

CItC,C A LAI BII. 

NEW AND MORE 

COMPREHENSIVE 

1953 
RELAY SALES 

CATALOG 
NOW READY 

Be sure to send 
for your copy 

106 

<k' i ila 
A 

) 953 OATAL06 

Telephone 

SEeley 8 -4146 

833 W. CHICAGO AVE. 
DEPT. 8, CHICAGO 22, ILL. 

Baoule, Ebrie, Dioula; plans new stu- 
dios and other improvements soon. 
(Scheiner, N. J.) 

Japan -Radio Japan, JOA2, 7.180, 
noted 0600 with news. (Sanderson, 
Australia) As soon as funds are avail- 
able, Radio Japan will add transmis- 
sions for Europe, Brazil. (Scheiner, 
N. J., others) 

Kuwait - "Huna Kuwait," 5.000, 
noted 1345 in Arabic to closedown 
after call 1430; no anthem at close. 
(Pearce, England) Scheduled 0000- 
0200, 1130 -1400 daily; hopes to in- 
crease power from 1 kw. to 5 kw. with 
the installation of new equipment 
soon; reports to The Broadcasting Of- 
ficer, Radio Station, Security Depart- 
ment, Kuwait, Arabia, are requested. 
(Radio Amateur, London) 

Madagascar - Radio Tananarive, 
9.515, noted signing on in French 
2230. (Riggle, Ohio) 

Malaya -BFEBS, Singapore, noted 
closing 1145 on 11.955; closing 0900A 
on 17.755; heard on 15.435 opening 
0915. (Pearce, England) Heard ear- 
lier opening on 15.435 at 0400. (Balbi, 
Calif.) Final closedown noted 1145. 
(Bishop, Ohio) The Forces Broadcast- 
ing Station, 5.010, Singapore, is on 
the air daily 0700 -0900 with English 
identification at start and close; uses 
7.5 kw. and signals are beamed "up 
the Malayan peninsula;" plans to in- 
clude a British (English) session with- 
in the next few months. (Radio Aus- 
tralia) At present heard with Swahili, 
Gurkah, Hindustani. (Sanderson, Aus- 
tralia) 

Maur i t ius-V3USE, 15.075, Forest 
Side, is heard in Sweden with French 
musical program after 1105 but soon 
fades out. (Radioklubben Universal, 
Sweden) 

Mozambique- CR7BJ, 9.776A, Lou - 
renco Marques, noted from 2300 (Sun. 
from 0000) with English session, many 
commercials, frequent time checks. 
(Ferguson, N.C., others) Noted on 
3.49A at 1100 -1200, good signal; on 
4.92A at 1100. (Sarkady, South Af- 
f rica) 

New Zealand- Wellington noted on 
ZL9, 11,810, parallel ZL3, 11.78, around 
2300. (Balbi, Ballou, Calif.) 

Nicaragua - Granada, 7.850A, fine 
level from 1730 -2200 sign -off; all - 
Spanish: CWQRM heavy at times. 
(Saylor, Va.) 

Northern Rhodesia- Lusaka, 4.826, 
noted with BBC news relay 1300, clos- 
ing 1402 with "God Save the Queen." 
( Pearce, England) Heard over the 
3.914 outlet around 1115 parallel 7.22. 
(Sarkady, South Africa) 

Norway -Radio Norway, LLR, 7.240, 
heard Sun. with English ( "Norway 
This Week ") 0900 -0920. (Pearce, Eng- 
land) 

Pakistan -Radio Pakistan noted to 
Indonesia 0600 -0715 on 15.270, 17.770; 
all- native except talk in English 0645; 
news 0200, 0330, 0730 on 17.710; 1015 
on 11.885. (Pearce, England) APD1, 
15.335, Dacca, heard 2115 with news; 
Karachi, 17.835, noted 0515 with Eng- 
lish talk, music. (Sanderson, Austra- 
lia) Dacca, 15.335, heard with English 

as early as 2030. (Ferguson, N.C.) 
Noted closing 2100 in English on 
11.885 to Southeast Asia, announcing 
15.335 in parallel. (Niblack, Ind.) 

Panama -HP5J, 9.607, Panama City, 
noted 1930 with request program of 
popular songs, announcements in Eng- 
lish; strong level in Ind. (Niblack) 

Paraguay -ZPA1, 6.275, Asuncion, 
noted around 2020 -2045 with announce- 
ments in Spanish; fair level. (Fergu- 
son, N.C.) ZPA5, 11.950, Encarnacion, 
has news in Spanish 1650A. (O'Sulli- 
van, England) 

Philippines -Dumaguete, noted 0635 
with religious session in English ; news 
0700; announced DYH4. (Ballou, 
Calif.) DUH2, 6.170, Manila, heard 
signing off 1000 at good level; DYH2, 
6.140, Cebu City, noted 0945 with fine 
level. (URDXC) DZ17, 6.080, is a new 
frequency; DZH4, 6.000, was former- 
ly short -wave outlet of medium -wave 
DZMB, now relayed by DZ17; DZH4, 
6.000, now relays medium -wave DZRH 
as does DZR2, 9.640; DZ17 operates 
1658 -1100 daily; news 1730 -2345, 0600. 
(Radio Australia) 

Portugal - Lisbon, 15.125, noted 
often now 1400 -1500 parallel 11.996A. 
With verification, Radio Renasenca, 
Lisbon, listed 6.154, 500 watts, 1430- 
1900. (Pearce, England) Lisbon noted 
from 1600 on 11.964A at excellent level 
but with some QRM from Brazzaville, 
11.970, Fr. Eq. Africa. (Scheiner, N.J.) 
Heard opening 1900 on 5.973A. (Ni- 
black, Ind., others) Good on 15.125 in 
Portuguese 0600. (Morrison, R. I.) 

Portuguese India -Radio Goa, 9.610, 
is often heard in Sweden 1030 with 
religious programs in English. (Fer- 
nell, Sweden) 

Rhodes -VOA relays via "The Cou- 
rier" are scheduled currently on 6.015, 
1300 -1715 to Near East, and 1730 -2245 
to Caucasian USSR: on 7.200, 1030- 
1715, 1730 -2245 to Caucasian USSR; 
on 11.805, 0830 -1015 to USSR. 

Roumania -Radio Bucharest noted 
with news, commentary, music from 
1500; strong on 12.032, fair on 9.252, 
6.218; ends English 1545. (Pearce, 
England) 

Saudi- Arabia -Djeddah noted near 
7.310 signing on 1118 with march -an- 
them after interval signal; all- Arabic 
to 1213 closedown (no anthem). 
(Pearce, England) Noted here around 
2300, evidently moved from 7.210A. 
(Bellington, N.Y.) 

South Africa- Johannesburg, 4.945, 
noted at good level 2315 -0000 with re- 
quest musical session. (URDXC) 
Heard on 4.897A opening 2345 in Afri- 
kaans, good level. (Cox, Dela.) Jo- 
hannesburg, 9.870, heard closing 1505 
after newscast. (Monitor, England) 

Southern Rhodesia -S al i s b u r y, 
6.000A, is good level in South Africa 
1100. (Sarkady) 

Spain -Radio Mediterraneo, 6.995A, 
Valencia, noted 1000 with popular 
music, call in Spanish; off 1010. 
(Pearce, England) Malaga, 7.017, 
noted 1615 with news in Spanish, 
music. (Sanderson, Australia) Madrid, 
9.363, has English for Europe 1515- 
1545; for North America 1800 -1840, 

RADIO & TELEVISION NEWS 
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ERtet 19 S'aóictiptroR Tot: 

NAME 

ADDRESS 

CITY 

STATE 

POSITION 

COMPANY 

EDITION OF 

RADIO 8 TELEVISION NEWS 

I'll pay when Billed 
Remittance enclosed 

Canada, Mexico, South 
Americo some as U. S. A. 
For all other countries add 
$1.00 for each year. 

NNE 

3 years 

2 years 

1 year 

$1000 

$900 

$600 
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a 

Contains All Components 

Communications Receivers 
COMPLETE KIT -This kit is Complete with every part necessary to assemble 
into a finished receiver, including tubes and cabinet. Chassis is punched 
and marked. Mount )the parts, wire it, align it and you have a fine re 
d commercial appearance, hat can't he heat for 3 or 4 times the ipu, o 

Parts layout. schematic diagram anti alignment instnact ions .mipl :1 d. 

FEATURES: FRONT PANEL 
2 Watt .P. Audio F reg u e n c y .. 2SL80T 

Amplified AVC Range 200 KC Audio 
Voltage Rego- to 400 KC and VR.75 Voltage 
laced Oscillator 490 KC to 19 Regulator 
Supply MC in Six Sands Full Vision 
Noise Limiter 48:1 Geared Calibrated Dial 
Beat Oscillator Ratio Dial Drive Cabinet 191/2" 
Air Tuned R.F. IL Tubes Plus long x 105/3" 
Trimmers Selenium Retti high x 121/2" 
2 Stage Perme- fier deep 
ability Tuned 6507 8F AMP. Finised in fine 
55 KC I.F. 65B7Y Mixer black 
Plus Crystal 2.8507 IF 

wrinkle 
. . Filter Front panel silk 

...hone Sack- 6N6 and Oct a screened 
Built -in Stand. N. L. identify a h 
by Relay 65F7 AVC AMP. control 

Operates on 109 65t7 BFO Shipping weight 
to 125 Vola 1st Audio 49 lbs. 
AC or DC Power 651.7 Phase In- Shipped Express 
Sower verte' Only. 

TERRIFIC KIT BARGAINS 
SURPRISE KIT! 

'Minimum of :, lbs. of usable. new :olio- TV- eleetronir ports. Com- 
plete satisfaction guaranteed or 
100% of purchase price refunded. 

$1.99 

Paper tubular condenser kit of 100 
values e fion .0001 to .1 ofd. 

S15.00 value for only $5.95 

popular valu 
¡tom 10 to 10.1011i 1 'mad. $7.51) 
salut' for only $2.95 
15 assorted single, double and tri- 
ple section FP condensers worth 
515.00 for only $3.95 
25 assorted volume controls $10.1111 
value for just $2.95 

15 
assorted popular size a and I0 

watt Resistors for l $2.95 

PHONO AMPLIFIER 
A 3 vibe une nnpliller ram. $ 95 items with tubes frail aunmr Coin. $ 
former. Made especially for Bonle- 

il. Uses S,II0- 357. :, -12,07. ea .mar n... 

COPPER OXIDE RECTIFIERS 
Bradley Labs ,t'\:IF: series. Dual Bridge Rectifiers. Cur- 
rent and Temperature Characteristics Balance) to Better 
than 1'.i from -40.0 lu 70.C. 10.5 Volts Input. Max. 
U.C. Center l.eg Current 15 M.A. Used as Balanced 
Modulators and Bridges. $2.00 Hermetically Sealed L 

WELLER 
GUNS 

1 0 1 . 0 , I . , 

a1_ 8.11 1ó 
\Pail 

Wseaa-2zm6, d:1' 
9.75 Walt 

w11- at- lOi)/i 
10.13 Ili nt- 1a3 

Watt 
W1,250-Dual 

11.11 Hatt -2t-200 250 
Watt 

gateway(' 
Special. 

V -M Model 950 

RECORD CHANGER 

Tri -A-matie. 3 speed, Opp -uc,r @A@ CO 
dual needle crystal cartridge, list 

Your Cost, Only $2895 

TUBE KITS 
BEST BRANDS 

AT 
BEST PRICES 

$2.19 IRS, 155 
p 

Lt5aí' V tué s85Ó0.5 Tube Kit only $1.988 
3 V lue S] BO.R 4 -TUbO Kit $1.90 

$1.98 
11]23, lus. 354. IRS, Irma 49 . $2 AC -DC Portable Kit. All for YL M.7 

$2.59 
$3.22 

$7 8Ó35A11 1FOUur Tube, color 
Value 

63TtT,4es1,8q6. 
128E6, 39W4. 9083. 

SOLBOT 3535GT. 12507GT, 123E70. 
125Á]O. 5 Tubes for 

RECEIVING TUBE SPECIALS 
Manulactuers Surplus- Boxed -Fully Guaranteed 

OSN7tiT 88c 12AT0 60c 
OAUll 6Sc 1 28Aó 69c 
8507 80e 120E :11 69c 
BVOOT 6Oc 1111 54e 
854 SSC 51)015 69c 
BALD 99e Silt :1 69c 
We Carry a Full Line of CBSHytron and National Union 

Receiving and Picture Tubes at Regular Discounts. Here's a real bargain in a quality 

TEST EQUIPMENT all band in -line antenna completeW595 
with 5 ft. mast for only sa. 

CONTROLS 
Toning 
IL. Gain 

Audio Gain 

111,0-AVC 
Switch 
BFO Pitch 
lower On -Off 

StandfY 
Noise Limiter 
On.Off and Con- Cnllbratod Dial 
trol Face 

Antenna 
mer 

Crystal Filter 
On-OB 

Crystal Phasing 

Select iv KY 

Band Chance Wired and Tested 
Switch 

Special 

50 
KIT 
PRICE 
EACH 

. 

$89.50 

SPECIAL "HI -FI" VALUES 
NEW MEISSNER GOLDEN 
MATCHED HI -FI SYSTEM 

A \I 1 S1 T111,1.1 .. Webster 3 slaved changer. 
1:1. ti de plat magnetic pick UP. 10 
watt 111-t'1 amyl iher with built in ore. 

r 
., Fleetru- VIce 12" l'a -Ax speaker 

olord.eteReady tall plugs ' 1 nias 
$199.95 

BRITISH 10" FLAC NI -FI SPEAKER 

VOICET 
COILONM 

Ea. $9.95 

NEW GARRARD MODEL RC80 3.5PEED 
AUTOMATIC RECORD $41,46 CHANGER r6 

Ilollierafters- A 84 -15 Watt $99.50 
Amnlllirr 

HaTuncr ers- 
ST -83 -AM -FAI $129.95 

Alclnlush- A- IIO -:10 Watt 1.139 CO 
An,plitior .D i3 

Craitatmplifier nen -C. .5011_15 Watt $99.50 A 

Craftsmen- C.10-AM -FM $131.50 Tamer 

PI 
keri ow l L,a lgiuPl aim 

Cartridge for 331 :m 

Needle $36.00 
GE Diem mId Replacement 

Needle 
Jenspeaker en 11.222 12 Co -Axial $46.75 

S 

Jensen G-010 15" Tri- $224.91 Axial Speaker LL 7 
3 speed/ Phonograph with Leatherette 

2 tulle a np.litier $21.95 

PHILMORE KITS at Lowest Prices! 
Novice 

TRANSMITTER and 

fia POWER SUPPLY 
KIT 

Including Key! 

25 Watt input, 2 band operation, 3.7 MC to 3.:5 
MC and 26.96 to 27.2:1 MC: has crystal oscillator, 
tuned output amplifier. Easy to assemble 

: 

in- 
cludes pictorial diagrams, tuning clan ico. h, 
power supply, receivers, instru- $2940 
ments, etc. 
Only 

2 -tube AC -DC 
RADIO KIT 

laalaI,- 
Pons and d 

mne less 
headsetawire and 00.1. , 

o1rDV AC $7.35 DG 
Sel of lulws: 3525 

and 12537 51.51 

3 -TUBE AC -DC RADIO KIT 
2 ail including sb art Easy ta 

,ih rl 4" PM speaker. . í0 -17110 ` Nt' 
t land: 0.18MC on short wave. 115V AC or 

a lii1lete with speaker. 
- $11.76 

1. 
lees tubes :.3575..... ......nil., 
sel or tubes: :Llys. :sol .. i G - $2.38 

ONE -BAND MODEL 
I: h1I $1911 
TWO -BAND MODEL 
If W11, LI I 

sae 
iand 

o IrYlc.. 
S TUBE SUPER NET RADIO KITS 
AS ABOVE AT THESE LOW. LOW PRICES. 
simple pielnrinl diagrams make these kits really easy 
W ml,le. . with . ealarfnl cabinet. 
all 

nee 
ss - parts a,I' toc 

chassis. 
115V AC or 

Il'. necessary 
Fn t" x 575" Sil, 

ORDER YOUR KITS TODAY 

TV ANTENNA 
SPECIAL! 

Elea Latest-Model 470 -7" lush -full Scope 5 79.50 Kit 
Factory Wired 129.50 

Precise 7" Scope Kit Model 3001. 94.95 
Factory Wired Model 300W 199.90 

F MC -Model 204 Tube Checker 55.90 
1. MC-Model 205 Tube Checker 7.50 
Tube Checker .581.83 

July, 1953 

TERMS: 25% Deposit with order. Balance C.O.D. Include stage With parcel post orde. All prices 
B 

e 
Chicago subject to hangs without notice. 

All merchandise 
and 

to prior sale. 

RADIO CRAFTSMEN 
Model 202 

HIGH FIDELITY TV CHASSIS 
202 Cba..,., (tills $252.50 

Tube a 
' 
uuting kit 21.40 

2IFP4A ,standard brand warranted tube) 40.00 

BUY ll 3 above and save 
315.00 on tube. ....complete $29890 
TV PICTURE BRITENER 

For correcting soft. dark 
weak picture tubes. 

ONLY 

$ 195 
EA. 

BAT HANDLE TOGGLE SWITCHES 
Bakelite insulation and silver.plated lug terminals on 
all uni. SI'8T type rated at : amps. 2'50 volts. All 

Aothers 'I amps. 125. Its. Underwritees l.alxnalaries 
ppproved. :hank 15/32" dia.. 15'32" long. With 

mounting nuts. 
Stock 

No. 
Mfrs. 

TYPO 

p125 126 
RI27 
R128 

20004.1.11 
0-t31 
2-CX 

20'01 5-FR 

I a _Pos 
SPST 
SPDT 
UPST 
DPDT 

I NET 1 bb of 
I [ACM me EACH 

sip 
fle 

760 I 

Mie 
50e 

Bk Ife 

BOULEVARD ELECTRONICS, INC.. DE 24458 

80810 W. JACKSON BOULEVARD CHICAGO 7. ILLINOIS 
RA010 AND 

I. TELEVISION SUPPLIES 

107 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


NOW! BECOME EXPERT AT 

RADIO- 
TELEVISION 

IN 4 EASY STEPS! 
Complete Self -Training Library 
in RADIO and TV by I- anions 
Experts - Takes You BY SIM 
l'LE STEPS From Basic Theory 
to Problems of Repair. Installa 
Lion. Color TV, etc. 

NOTI' 
you can do ANV Radio. 

TV inslallal ion. service. or 
repair job like an expert; 
operale field- testing equi,, - 
menl; understand problems 
of TV. FM -AM transmission. 
He, Well into a good -pay- 
ing job -or start your owls 
service business. Train Sour - 
self AT 11051K . IS 
SPARE TIME ... with the 
yleGraw -(bill Radio and Tel - , i -ion Servicing Library. 

2296 Pages- 
ex I 1611 Illustrations 

Semd`":.j tV 

PARTIAL CONTENTS 
ESSENTIALS OF 
RADIO. 
800 papes. 433 illus. 
('ircnil analysis Var- 
mull Tubs Circuits: 
Detector Amplifier 
Tube Oscillator Power 
Supply transmitting. 
Receiving Etc. 
ELEMENTS OF 
RADIO SERVICING. 
475 papes. 375 illus. 
yhltimet. rs AC Pow- 
er Supply Speakers 
Antennas Auto Radios 

Posh -Pull Output 
Stage 
BASIC TELEVISION. 
592 pages. 415 Illus. 
Scanning Synchronic. 
lug Video Signal 
Brightness Control 
DC Reinsertion Pic- 
ture FM Alignment 

Picture Tubes 
VIII" and VHF trans- 
mission Reception 
TELEVISION 
SERVICING. 
429 papas. 388 Illus. 
Antennas Transmis- 
sion Lines Test -pat- 
tern and Picture Anal- 
ysis Localizing Re- 
ception Troubles In- 
terrer,nce Remedies 
Deflection Circuits . 

AND MUCH MORE! 

lllr nitti .1111 suatt' this 
complete 4- volume Library 
are among the outstanding 
radio and '1'V instructors in 
America today. Every detail 
is clearly explained in over 
TWO THOUSAND PAGES of 
st ep-by-step instruction and 
over SIXTEEN Ill'NI71RED 
'how- lo- do -it" i Ilmstrat ions. 
cross -serf ion diagrams, etc. 
'l'he review i1ii,'dions and 
answers "tail down" every 
thing you learn. At -aglance 
"trouble- .hooting" charts 
show how to diagnose in- 
stantly any radio or TV 
breakdown . and how to 
repair it expertly and quickly. 

The Library will pay for 
itself many limes over. Il 
gives all you need to know 
for F51 and TV in the FCC's 
Ist -class license exam.: gives 
an experienced technician 
more eonlidence :11111 skill. 

SEND NO MONEY 
thug 1.1111pi n b, rose Ill i x- 

amine complete four -volume 
Library FREE for 10 days. 
No oblige' ion. Or you may 
examine Individual books 
FREE for 10 days by check- 
ing the proper boxes in 
C0311/011. 

FREE 10 -DAY TRIAL COUPON 
McORAWNILL BOOK CO., Inc., Dept. RTN -7 
327 West 41st St.. New York 18, N. Y. 

Send me for 10 day free examination the Radio and 
TV Servicing Library, 4 Vols. (Regular retail price is 
$26.75: Special Course ('rice only $21.95 In easy in- 
stallments.) If not satisfied with Course. I will re- 
turn it, pay nothing. Otherwise, I'll send $1.95 phis 
delivery then and only $4.00 in monthly installments. 
If you wish to examine any of these books individu- 
ally. check below the ones you wish us to send you 
for 10 Days' FREE EXAMINATION: 

Essentials of Radio, Elements of Radio 
$7.50 Servicing, $5.25 
Basic Television, Television Servic- 
$7.50 ing. $6.50 

For any book I keep. I'll send $2.00 plus delivery in 
10 days, balance In easy monthly installments. 

Name 

lddress 

City Zone.... State 

Position 

Company 

WE PAY FOR DELIVERY if you send first pay- 
ment of $1.95 when ordering Library or full price 
Mien ordering individual hooks (prices above). Same 
return privilege. (offer applies fo U.B.A. only.) 

RTN-7 

2205 -2245. (Carroll, Me.) "La Voz de 
la Falange," 7.380, noted in Sweden at 
1500. (Englund) 

Ssnani -- Paramaribo, 5.752, 
15.404A. noted with news in Dutch 
by man 1815. (Cox, Dela.) 

Sweden -- Radio Sweden. 11.880, 
strong level 2300 with news. (Ballou, 
Calif.) Heard with news to Far East 
1800 -1815 on 9.535; same channel 1930- 
2000 in English to Canada, USA. (Par- 
sons, Pa.) 

Syria -- Damascus, 11.913A, noted 
with English for Western Europe 1630- 
1730 closedown. (Parsons, Pa.) 

Taiwan- Taipeh, 7.130, noted 0550, 
fair level with deep fading. (Ballou, 
Calif.) Noted on BED26, 10.080, at 
1700 with Chinese news, music; 
BED24, 9.820A, at 0445 with Chinese 
news; BED6, 11.735, at 2345 with 
news, music, then Chinese session 
from 0000. (Sanderson, Australia) 

Thailand- Bangkok, 7.103A, noted 
0555 at good level in native session. 
(Ballou, Calif.) 

Station sent schedule as Overseas 
Service (omni- directional) 0500 -0625, 
news 0515, in Malay 0600, on HSK5, 
6.240, 1 kw.; HSK7, 11.910, 500 watts, 
and HSK8, 15.640, 250 watts; Home 
Service 1900 -2000, 0630 -1020, 827 kc., 
10 kw.; 7.140 (actually 7.105A), no 
power mentioned; 6.240, 11.910, 15.640. 
(Scheirer, N. J.) 

Trinidad- -Radio Trinidad lists cur- 
rent schedule on 3.275, 790 kc. at 0500- 
2200; on 6.085 at 0500 -1700; no men- 
tion of 9.625. (Pearce, England; John- 
son, Ohio) Evident move from 9.625 
to 6.085 not confirmed at press tine. 

Turkey -TAT, 9.515, fine level in 
English to North America daily 1815- 
1900. (Richmond, N.Y.; England, N.H., 
others) 

Press Time Flashes 
The monthly DX session, "This 

Radio Age," from Radio New Zealand 
is currently aired the first Tue. of 
each month 0430 over ZL7, 6.080, ZLS, 
9.620. (Radio Australia) 

The Central Forces Radio Station, 
Athens, Greece, lately has returned 
to its old channel of 6.33 from 7.420; 
noted 1255. (Pearce, England) 4VEH, 
Cap Haitien. Haiti, has a new 10 kw. 
transmitter under construction for 
use in the 49- and 60 -m. bands. (West, 
Va.) Port Moresby, Brt. New Guinea, 
has ceased use of VLT7, 7.280, VLT9, 
9.520, and all its sessions are now 
aired over a new outlet, VLT6, 6.130. 
(Ballou, Calif.; Radio Australia, oth- 
ers) A station with news in French 
on 7.410A at 1800 seems to announce 
as "Radio Hirondelle;" may be Hanoi, 
Indo -China (Vietnam); usually has 
dance music (recordings) from 1815. 
(Pearce, England) 

The German Bundespresident, Dr. 
Theodor Heuss, inaugurated the new 
(West) German Short -Wave Service 
recently over the 20 kw. transmitters 
at Norden- Osterloog; five daily 3 -hour 
transmissions are now presented - 
original broadcast 1300 -1600 to Afri- 
ca, 11.795; tape recording rebroad- 
casts 1700 -2000 to South America, 
11.795; 2030 -2330 to North America, 

CRYSTALS 
FOR ALL PURPOSES 

LOW FREQ: FT 241A for SSB, latice 
filter, 55 ' ape. 54th or 72nd harm channels 
listed by fund. Fractions omitted. 

SCR. 
522 

Si' se. 

BC -610 
2 banana 

plugs 
sPC. 

374 
375 
377 
379 
380 
381 
383 
304 
385 
388 
317 
388 
390 
191 

392 
393 
394 

395 418 487 
396 419 488 
397 420 490 
398 422 491 
401 423 492 
403 424 493 
404 425 494 

407 427 
408 431 
109 433 
/11 435 
412 436 
113 481 
414 483 
/1S 484 
116 485 

496 
497 
498 
503 
504 
506 
507 
508 
509 

49c each. 10 for $4.50 

511 
514 
515 
516 
518 
519 
520 
522 
525 
526 
530 
531 
533 
537 
538 

400 464 
440 466 
441 488 
U2 470 
446 472 
447 474 
450 475 
452 476 
461 477 
462 479 
463 480 

5910 
6370 
6450 
6470 
6497 
6522 
6547 
6610 
7350 
7580 
7810 

99C ea. $1.29 
10 for 
$9.00 each 

Add 20c for each 
10 xlals or less lot 

postage and 
handling 

2030 2435 
2045 2442 
2105 2532 
2125 2545 
2145 2557 
2155 3202 
2220 3215 
2258 3237 
2280 3250 
2282 3322 
2290 3510 
2300 3520 
2305 3550 
2320 3580 
2360 3945 
2390 3995 
2415 

$1.29 ea. 

FT -Vi 'PC. 

4190 6175 7773 
5030 6206 7806 
5485 6773 7840 
6040 6873 7873 
6073 6906 7906 
6140 7740 7940 

1015 5725 5840 6306 6475 6640 7506 7106 
2045 5740 5850 6325 6506 6673 7540 7913 
3735 5760 5873 6340 6540 6706 7573 8240 
5305 5773 5906 6373 6573 6740 7606 8250 
5677 5800 5940 6406 6575 7440 7640 8273 
5706 5806 5973 6450 6600 7506 7650 

5825 6273 6473 6606 7673 

49 ea. lot il each 
$4.50 10 for $9.00 

Special Purchase! FM Radio Chassis 
88 -108 MC-Complete with 
6 tribes. built-in antenna 
and speaker. Product of 
famous radio and Tt' (raker 

nome ss , 

no to 6`95 \I.rinn 

n nl:, ..., I for 

TWO- STATION INTERCOM SYSTEM 

Coniata of master 
and remote station. 
20 -ft. of 3 wire 
cable. I I5 V opera- 
tion, AC or D('. Entra 
wire .05 

e 1 6.91 per ft... WI 

TV CHASSIS 
NOT A KIT 

Complete with picture 
tube and speaker. 20 
tubes. Standard coil 
high gain cascode front 
end. 

20.INCH: 17-INCH 

957 5143 

Sun 
PARTS DISTRIBUTORS, LTD. 

520 TENTH ST., N.W. - WASHINGTON, D.C. 

Please mention 
RADIO & TELEVISION NEWS 

when answering 
Advertisements 

Mom GCI QEERINI711 
ONTf1 S 

Radio engineering is a big field. There's room for you 
in it -if you're good. Get first -class training at Indians 
Tech. Intensive specialized course, including strong 
basis in mathcmatirs and electrical engineering, ad- 
vanced radio theory and design. television. electronics. 
Modern laboratories. 1.ow rate. Also B.S. DEGREE 
IN 27 MONTHS in Aeronautical. Chemical. Civil. Elec- 
trical and Mechanical Engineering. (:.1. Government 
approved. Enter September. December. March. June. 
You can earn part of you! n,us,n right been in Fort 
Wayne vi bile you are studyin. 

INDIANA TECHNICAL COLLEGE 
963 E. Washington Blvd.. Fort Wayne 2. Indiana 
('lease send me free information on B.S. Engineering 
Degree in 27 months as checked. 

8 
Radio -Television p Aeronautical 
Civil Mechanical Electrical 

Mama 

Address 
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7.290, 6.270; 0530 -0830 to Far East, 15.275; 0930 -1230 to 
Near East, 11.795. All broadcasts in German, the first 10 
minutes being news followed by 5 minutes of commercial 
news; remainder is musical entertainment and talk fea- 
tures. Reports are requested to Deutsche Welle, Koeln, 
Fankhaus N.W.D.R., Cologne, Germany. 

Radio Free Asia has ceased its short -wave transmission 
from San Francisco, Calif., relayed by Manila, Guam, will 
concentrate on use of m.w. stations in Far East and on 
other more direct means of communicating with Asian 
peoples. (Winch, Calif., others) 

According to officials of Radio Thailand, Bangkok. by 
this time, should have a new 50 kw. station on the air, 
HSK9, with three separate programs for overseas lis- 
teners; the existing omni -directional broadcast 0500 -0625 
is to be continued, with addition of news and program in 
Chinese (Kuoyu dialect); two additional transmissions are 
to be beamed to North America, Europe, at times that 
had not yet been decided at press time; another 10 kw. 
m.w. station is due for service in 1954. Watch for the new 
50 kw. -er on 6.24, 7.105, 11.910, or 15.630 around 0500- 
0625. (Schemer, N. J.) 

According to announcement, Radio Peking's former 0400 
English session is now on summer schedule at 0300; other 
English periods (1730, 0830) remain unchanged. 

Budapest, Hungary, has moved to summer channel 11.91 
from 6.248A; noted 1845 relaying Moscow over the 11.91 
outlet. (Bellington, N.Y.) Noted with English 1930 to 
North America, announcing similar broadcasts for 1715, 
2300 on 11.91, 7.22, 9.833. (Johnson, N.H.) Cushen, N.Z., 
says Suva, Fiji, is being heard now on two channels in 
parallel -5.975, 6.100- around 0030 and later. 

Marconi's Wireless Telegraph Co., Ltd., England, says 
the 9 new short -wave transmitters being built for SABC. 
South Africa, will be 20 kw. and will cover all of South 
Africa; will be located at Paradys, near Bloemfontein, 
and frequency changing will be controlled centrally. 
SABC officials say they hope to have one of these 

(Continued on page 110) 

Custom - Styled 
for Hi- fidelity 

Dimensions: 
18" D. 

Finishes: Blond B rch. Cordovan 
Mahogany on Birch. 

Baffle Area: 6., , c hic feet. 

;5,," H.. 23.'," W.. 

00000 

MODEL 28 
Equipment 
Cabinet 
72.00 

net 

O r 
MODEL 27 

Speaker 
Cabinet 
48.00 

net 

by Cabinart 

Designed for the audiophile, 
these handsome cabinets will 
accommodate any combination 
of high fidelity components. 
Panels are replaceable for 
future changes of equipment. 
The loudspeaker cabinet is 

acoustically correct, tuned for 
the average 12" or 15" loud- 
speaker, pre -cut as requested. 
Construction is of select birch, 
with a fine lacquer finish hand - 
rubbed to a high gloss. All 
joints are glued and screwed, 
and lock -joint miters are used 
throughout, affording utmost 
rigidity. 

Sold through leading radio parts dis- 
tributors. Write for free catalog RN -7. 

G & H WOOD PRODUCTS COMPANY 75 N.11th ST. BKLYN. 11, N. Y. 

Pioneers in radio furniture for high fidelity equipment. 

Its 
prove EMC 
superiiority 

3" 
E METER 3 AC CURRENT 

RANGES (0 -30' 150; 600 mo.) 
Some zero adjustment for both 
resistance ranges 0 -1000 ohms, 
0 -1 meghoms) 5 DC & 5 AC 
Voltage Ranges to 3,000 volts 

Also 4 DC Current 
$14e90 Ronges Y 

model 103 
(1000 ohms per volt meter) 

SQUARE METER 3 AC CURRENT 
RANGES (0 -30 ' 150r 600 ma.) 
Same zero adjustment for both 
resistance ronges (0 -1000 ohms, 
0 -1 meghoms) Same Ranges as 
Model 102 Also 5 .a. 

DB Ronges 
, 

$18.75 
Model 103 -S with plas- 
tic $9eZS carrying strap._ 7 LJ 

model 104 
120,000 ohms per volt meter) 

41/2" SQUARE METER (50 micro - 
amperes- Alnico magnet) In- 
cludes carrying strap 5 DC Volt- 
age Ranges at 20,000 ohms volt to 
3,000 V.: .5 AC Voltage Ranges to 
3,000 V. 3 Resistance Ranges to 
20 megs Mso 3 AC & DC Cur- 
rent Ranges 5 DB 

Ranges L 9J 9 $Z6eS 
HVT 30,000 Volt Probe 

95 $7.for Model 104 77 

- See them at your Jobbers - 

Write Dept. RN -7 
for Free Complete 
Catalogue of these 
and other Instru- 
ments. 

ELECTRONIC MEASUREMENTS CORPOR 
280 LAFAYETTE STREET NEW YORK 12. 

EXPORT DEPARTMENT tan LIBERTY STREET. 

July, 1953 109 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


c,..tnuna.- KuC 
PATENTS NO 2615692 a 26:L1e4 

SELENIUM 
RECTIFIERS 

Power Type 

4 

Available over a range that includes a few 
volts and milliamperes of current to hundreds 
of volts and thousands of amperes. Fourteen 
cell sizes provide widest available range of 
election. 

Radio Type 
Versatile 
that have (foundsapplicafi 

oa 

in all types of e1lectromc 

equipment as well as radio 

complete line is availabe.A television receiver 
l 

Embedments 
A recent 'first in 

the industry, Sarkes 

Tarzian embedmcttts 
offer the advantages co of hermetically un sealed rectifiers at a 

2S26 5818u fraction 
t and 

the tstze, 

Diodelsle 
in two sizes, (1/6" 

Currently 
and 5/16" housings) 

use as limiters, 
Tarzian 

volt are designed 
current relay voltage, and 

voltage low current applications. 
many other very 

High Voltage 
This popular linee f tubular rectifiers 

offers the design voltage -low current 
lour lived 

power. source of DC 

Please write, wire or 

phone for complete 
information on all 
types of Sarkes Tar - 
zian Selenium Recti- 
fiers. 

RECTIFIER Sarkes Tarzian, Inc. DIVISION 
D pt 41S N College Ave., Bloomington Ind. 

It it, 
110 

new transmitters on the air by the 
end of 1954, all in use by middle of 
1955. (Scheiner, N. J.) 

Burma plans three new 50 kw. 
short -wave transmitters to be com- 
pleted in 1955, and an overseas serv- 
ice then for neighboring countries. 
(Scheiner, N. J.) By this time, Radio 
Luxembourg plans to have a new 50 
kw. transmitter on the air to beam 
French sessions on 6.090 with omni- 
direction antenna 0040 -0930, 1045- 
1800; current schedule on 15.350 is 
0600 -0800 in Flemish. and 1300 -1800 
on 6.090 in English. (Scheiner) WRH 
says Radio Tirana, Albania, is now 
broadcasting a special program on 
9.700 for Albanians in USA on Sun. 
1930 -2000; not confirmed at press 
time. 

More recently, the 0730 -0740 news 
from Radio Pakistan has been noted 
on 17.770 instead of on (former) 
17.710. (Pearce, England) Radio Pe- 
king lists revised schedule of 1600- 
1700 on 6.100, 10.260, 11.690; 1700 -1730 
on 6.100; 1730 -1800 English on 11.690, 
15.060; 1800 -2100 on 11.690, 15.060; 
0300 -0330 on 6.100, 10.260; 0400 -0430 
English on 6.100, 7500, 9.040, 10.260, 
11.690, 15.060, 15.170; 0430 -0700 on 
11.690, 15.060; 0700 -0730 on 6.100, 
7.500, 9.040, 10.260, 11.690, 15.060, 
15.170; 0730 -1030 on 11.690, 15.060 
(English 0830- 0900A). Wrote that will 
increase transmitter power in near 
future. (Scheiner, N. J.) Chania, 
Greece, is now on 8.970, relays Radio 
Athens 0600. (Bluman, Israel, ria 
WRH) More recently, Damascus, 
11.913A, Syria, has had news 1645 
(rather than 1715). (Pearce, England) 
CBFW, 6.090, Canada, has ceased 
operations due to opening of new BCB 
stations in the Western Provinces. 
(NNRC) 

SBC, Berne, Switzerland, is now 
on summer schedule; changes include 
0945 -1130 to India -Pakistan (English) 
on 11.865, 17.784 (replacing 9.665); 
1145 -1330 to Middle East (English) 
on 11.865, 15.120 (replacing 9.665); 
0600 -0830 European program beamed 
to Africa on 17.784 (replacing 21.520); 
all other programs are unchanged. 
(WRH) 

English newscasts from AIR, Delhi, 
India, are now 1930 -1940, 11.850, 
9.630; 2310 -2320, 17.705, 15.130; 0235- 
0245, 17.740, 15.380; 0830 -0840, 15.380, 
11.850; 1045 -1055, 15.290, 11.780. 

"Voice of Free China," Taipeh, Tai- 
wan, is scheduled 2300 -2400 English to 
USA, 11.735, 15.235; 2300 -0030 dictation 
news (Chinese) to China, South Seas, 
670 kc., 6.095, 7.130 (from 0000 also on 
11.735); 1400 -1600 European program, 
11.800 (English 1420, French 1450) : 

1730 -2300 Chinese, Cantonese, Man - 
darian to Asia, 670 kc., 7.130, 11.735. 
(Hardwick, N.Z.) Martin, R.I., recent- 
ly noted NBA, 7.820, Balboa, Canal 
Zone, with sports for Puerto Rico eve- 
nings (EST). 

Acknowledgment 
Thanks for FB reports; keep them 

coming to 948 Stewartstown Road, 
Morgantown, West Virginia, USA. 
Good DX -ing this summer!- K.R.B. 

for dependable sound 
INDUSTRY relies on 

AT 5 
the comPletl 

line for 

uhlic every P 

address 
needf 

Poging d 
Tolo -Bod 
Speciers 

ALNICO-v -PLUS 
Driver Units 

-Sr 
FULL- GRIP, VELVET - 

ACTION MIR& Stands 

DR Double.Reentront 
Projectors 

DEPENDABLE QUALITY: 
The latest electroacoustic research 
and engineering -and over 20 years 
of manufacturing know- how -are be- 
hind every ATLAS product. 

DEPENDABLE SERVICE: 
Coo.lo-coas, and around the world 
today -in every Industrial, Marine, 
Railroad, Military, Educational, Civic, 
U.S. and Foreign Government apish- 
cation-under every kind of climate 
and nose condition - ATLAS sound 
equipment is famous for highest effi- 
ciency and durability. That's the 
proof of ATLAS performance depend- 
ability. 

DEPENDABLE DELIVERY: 
Yes, ATLAS gives our Government 
highest priority. And yes, we too feel 
the pinch of material shortages. But 

our customers will continue to get our 
usual dependable delivery -because 
we believe in equitable and depend' 
able distribution to all ATLAS users. 

DEPENDABLE PROFITS: 
Completeness of 'me, excellence of 
product, dependable delivery, right 
prices -that's the ATLAS combination 
that means high, steady Industrial 
Sound profits for Youl 

JUDGE for yourself, COMPARE 
ATLAS at your local Jobber today. 
See why ATLASis the preferred line 
for utmost dependability. Write 
NOW for FREE latest Catalog 551 

1446 -39th Street, Brooklyn 18, N. Y. 

in Canada:Atlos Radio Corp., Ltd., Toronto, OM. 

EASY TO LEARN CODE 
It 1 easy to leant or mortase speed 
wtth an l 

n 
e ructngraph Code Teacher 

Affords the quickest and mo. prou 
cleat method developed. For he. 
(Inners or advanced beg'. students. 

alphabet 
Sptypical m nages on au subjects. 
eed ranee s to 40 WPM. Always 

ready -no QRM. 

ENDORSED BY THOUSANDSI 
The lnatruetogrnph Code Teacher tit. 
raits t the place nt a r 

and aile= into 
ream and master rade without fur. 
Cher assistance er Tnou.nnde of . a reeaaful operator. bas. 

acquired the code" with the lnetructograph System. 
Write today for convenient rental and purchase plana. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40. ILLINOIS 
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1953 RCA Receivers 
(Continued from page 51) 

'I. system. The alignment of T., 
T. and T. is simple because each 
transformer is peaked for maximum 
response at one specific frequency. 
The over -all i.f. response, including 
the response of the input if. trans- 
former T..,, should be flat with 42.50 
mc. and 45.75 mc. falling at the 70' 
points on the response curve. A 47.25 
mc. tunable trap is located across the 
primary of T,.., to attentuate the ad- 
jacent channel sound carrier. 

A diode formed by the grid and 
cathode of V,,...., is used to detect the 
video signal from the i.f. signal. Both 
the sound and video signal appear 
across the diode load components, 
R. and L..,. The 4.5 mc. sound signal 
developed across L,.., is coupled to the 
sound circuits. A 4.5 m.c. parallel - 
tuned trap, L,,.. and C,:, ;. prevents 
sound from entering the video ampli- 
fier stage. 

The diode formed by the plate and 
cathode of V,....., is prevented from in- 
teracting with the picture detection 
by holding the plate negative with re- 
spect to the cathode. This is done by 
coupling negative voltages from the 
a.g.c. bus and the horizontal drive 
circuit. These voltages are filtered 
by the components C..., R., and R.:... 

A frequency compensated video am- 
plifier V.,.. is used following the pic- 
ture detector. V.,.. employs a 6CL6 in 
a directly -coupled pentode circuit. The 
picture or contrast control is part of 
the plate load. RC networks across 
the control provide a varying degree 
of compensation as the control setting 
is changed. L,..; -R.,,: and C,r. -R,., give 
additional compensation acting in 
series with the signal lead to the 
cathode of the kinescope. 

Sync Separator and Output Stages 

The horizontal sync separator, V,,,e, 
and the vertical sync separator, 
remove sync voltages from the com- 
posite video signal to operate the 
sweep circuits. Each separator stage 
uses one -half of a 12AU7. V,,. is 
biased almost to cut -off by R.., in its 
cathode circuit. R,.. and C ; form an 
RC network of short time constant. 
As a result, V,,,,, can approach cut -off 
rapidly and the plate signal will con- 
tain the horizontal pulses and only 
the leading edge of the vertical pulses. 

When the composite video signal is 
applied to the grid of V,,..,,. the grid 
draws current on both the horizontal 
and vertical sync pulses. As a result, 
the grid develops voltage across C,., 
which biases V...,, to a point near cut - 
off. The video signal lies beyond cut- 
off and is not passed by the tube; only 
the sync pulses are developed in the 
plate circuit. The vertical pulses 
across R. are coupled through R,.;, to 
the vertical sync output stage, V,,.... 

The bias on V,,., varies with changes 
of plate voltage on the first and sec- 
ond picture i.f. amplifiers resulting 

July. 1953 

1.1f) 
WIRE AND 

CABLE CORP. 

COMMUNITY 
TV SYSTEMS 

1 1I 
Several of the largest and most successful 

Community TV Antenna Systems 
in the country, specify 

U. S. Cables. 

Double Braid, 
Single Jacket 
No. LR 5900 
No. LR 1100 

Double Braid, 
Double Jacket 
No. DSDJ -59 
No. DSDJ -11 

U. S. High Frequency Cables 
give you these features: 

Exceedingly LOW 
RADIATION LOSSES, 

combined with consistent peak 
performance over the entire VHF range. 

LONG LIFE and maximum efficiency, 
regardless of weather conditions, 

are inherent in these cables. 

,New Catalog: Write for your copy today. 

UNITED STATES WIRE EMU CORP. 

PROGRESS AND MONROE STREETS UNION, NEW JERSEY 

Representatives in Principal Cities 
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WEBSTER CHICAGO CHANGER 
Model 121 

Automatically plays all ds, all sizes, 12 ". 
10 ", 7 ". all speeds -78, 45, and 3343 RPM. 
Simple fo operate. Automatically shuts off 
and tone arm returns to rest after last record 
has been played. Minimum mounting space 
required, 141 /2" W., 1312" D., 81/x" H.. with 
61/4" above mounting board. $29.95 Wt. 14 lbs. 

DUAL BRIDGE RECTIFIERS 
Bradley Labs. copper oxide rectifiers with the 
Current and Temperature Characteristics balance 
to less than 1 %, 10.5 Volts Input max. D.C. Cen- 
ter leg current 15 M.A. Discs have naporised gold 
contact surfaces. These units are used $2 25 
as balance Modulators and Bridges 

SPECIAL BUYS 
I B3 tube sockets with ceramic stand 25c offs and bracket 
GE r..1184 50 Candle power 6 -8 Volts 12C double contact base, Lamps 

456 KC. IF. transformers 3OC V /A" square can .. .. 

I -pound of assorted radio 69C Hardware 
RG -54 /U Coax Cable in 10 -ft. lengths 
10KP7 CRT Standard brands $9.95 (Guaranteed) 
50 Assorted Micas in popular values $2.95 
from 10 to 10,000 mmfd. 

FILAMENT TRANSFORMER 
MIL -T -27 

Fri. 107.5, 112.5, 117.5, 122.5, 215, 255 and 245 Volts 
50/60 Cycles. Secondary 6.3 Volts @ 5.32 Amps. 
and 6.3 Volts @ 3 Amps. Ceramic bushings with 
solder lug terminals. Rated for continuous duty 
under Mil -T -27, Class A Grade I Spec.$3.50 
Hermetically Sealed 

MULTIPLE CONDUCTOR WIRE 
22 AWG. solid twisted plastic wire 4- conductor 
or 2- conductor. Ideal for use in Inter -con work 
or speaker extensions. All wires are color coded. 
Comes in 100 ft. hanks only. $1.99 4- Conductors 
1 Conductors 555 

RESISTOR 

KIT 

These kits contain 70 -I /2 watt 
resistors, 20 -I watt and 10 -2 
watt resistors. All popular 
values, and all are American 
made. With abso -$2.49 
lutely no cut leads 

THORDARSON 600 Ohms to 600 Ohms, 1700 

BAND PASS cycles to 3300 cycles. At- 
tenuation 25 DB. at 1450 cy- 
cles or 50 DB. at 4880. Cases 

FILTERS S:e6 "x65/81 xSlroo 
Prices each 

VARIABLE TUNING CONDENSER 
Three -section gang condenser, with a worm gear 
drive. Which has a turn ratio of 4.5 to 180 de- 
gree rotation. Tracking section has a capacity 
of 162 MMFD. The other two -section have a ca- 
pacity of 388 MMFD. each. Trimmers Si .49 mounted on the base 

Brand new 78 r.p.m. PHONO 
MOTOR without reduction, 49C 
1,000 r.p.m. 

ORDER TODAY! 
TERMS: 25% Deposit with order. Balance C.O.D. 
Include postage with parcel post orders. All prices 
F.O.B. Chicago and subject to change without no- 
tice. All merchandise subject to prior sale. 

CAPITOL COMMODITIES CO., INC. 
1229 W. WASHINGTON BLVD. 

CHICAGO 7, ILLINOIS 
TEL. TAYLOR 9-7393 
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from variations in a.g.c. voltage. To 
effect control, the grid of VN.., is tied 
through a one megohm resistor, R,.,, 
to the "B - " line which feeds the 
plate circuits. The result is that the 
peaks of the sync pulses are kept at 
the cut -off point of V,,., and all noise 
greater than sync level is clipped. 

The vertical trigger pulses are de- 
eloped by the integrating network. 

I. and C,r,r,. The horizontal pulses 
are coupled through the high -pass 

network, R. and C,6,, to the horizon- 
tal sweep circuits. In early production 
models, V,,. is a 12AU7. Later pro- 
duction models use the type 6SN7. 

Sweep Circuits 
The vertical sweep oscillator V,,.a is 

a feedback type of blocking oscillator 
circuit. The feedback loop is formed 
by C,,:,, R,;,,, and R,:, from the plate 
circuit of the vertical sweep output 
to the grid of the oscillator. The ver- 

Fig. 6. Complete schematic diagram of the RCA HRIt -12 u.h.f: v.h.L tuner. 
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tical hold control, R,,,, acts as a fre- 
quency control for the oscillator. R,,, 
is connected into the grid return of 
the vertical sweep output tube, 
so that momentary collapse of the 
picture is prevented when R. is ad- 
justed rapidly. When a rapid adjust- 
ment is made and an increased driv- 
ing voltage is impressed on V,,,, a 
counteracting voltage is coupled to 
the grid of V,,, from the hold control. 

A network formed by R,.,, R,.,. R,,. 
and C..:, introduces feedback in the 
sweep output stage to improve line- 
arity and to reduce vertical bounce 
caused by a.c. line fluctuations. The 
linearity control. R,.,.. is in the cathode 
circuit of V,,. and varying the setting 
of this control varies the bias (and 
operating point) on 

The horizontal sweep and oscillator 
control circuit is a slightly modified 
"synchroguide" circuit. Additional 
drive from the horizontal oscillator 
has been provided by the addition of 
R., which allows a portion of the 
saw -tooth voltage to appear on the 
oscillator grid. The range of the hor- 
izontal hold control has been extended 
by increasing the size of the control 
from 50,000 ohms to 75,000 ohms. 

A.G.C. Circuit 
The a.g.c. circuit used to develop 

r.f. and i.f. bias voltage is the familiar 
keyed type circuit. The keying pulses 
are taken from terminal 4 on the 
high -voltage transformer and are ap- 
plied to the plate of the a.g.c. ampli- 
fier V,,,.,. As a result, V,,,,, conducts 
during horizontal retrace time and 
negative voltage is developed in the 
plate circuit. This voltage is used to 
control the gain of the r.f. amplifier 
and first two i.f. amplifier stages. The 
amount of bias voltage produced is 
controlled by the conduction through 
V,,,. which, in turn, is determined by 
the amplitude of the horizontal sync 
pulses applied to the grid. Sync pulses 
for this function are taken from the 
a.g.c. potentiometer which is located 
in the cathode circuit of the horizon- 
tal sync separator. 

A delay of the r.f. a.g.c. voltage is 
introduced by R. and C,_,. The posi- 
tive voltage fed to the r.f. a.g.c. bus 
through R, :, is overcome by the nega- 
tive a.g.c. voltage only after the r.f. 
signal input has reached a level of 
approximately 500 microvolts. This 
delay is applied because less snow will 
develop on weak signal inputs when 
no a.g.c. voltage is applied to the r.f. 
amplifier stage. To prevent the r.f. 
amplifier grid from going positive with 
the voltage introduced through the 
delay network, the diode sections of 
V,., are tied to the r.f. a.g.c. bus. 

Sound Circuits 
The sound signal developed across 

L. in the picture detector stage is 
coupled through two stages of sound 
i.f. amplification, V,.,, and V,.,. In- 
ter- stage coupling of these pentode 
circuits is effected by a single -tuned 
transformer, T,.,, which is peaked at 
4.5 mc. A ratio detector stage, V. 
July, 1953 
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ABTENNA 

SUPPORT COLLAR 

°R VE COLLAR 

ROTATOR 

WIRE 

TO CONTROL 

UNIT 

1'3,S[ 

TOP 

BIGGEST 
BARGAIN IN T.V. TODAY 

CHECK THESE OUTSTANDING FEATURES 

1. High starting torque -no slipping. 

2. 370- degree rotation -get all T.V. signals 

3. Surplus power -large or small antennas. 

4. Outboard bearings -relieves wind load. 

5. Sturdy compact construction -7 pounds. 

6. Water -proof aluminum cover. 

7. Finger -tip control unit -handsome finish. 

8. Thirty feet 3 circuit weather proof lead wire. 

9. Signal light indicates end of 370° rotation. 

10. Easily installed -complete instructions- trouble free 
operation. Nationally advertised. 

COMPLETE OUTFIT -Rotator, Bearings, 
Control unit and wiring at GIVE- 
AWAY price. 

Limited Supply -Order Today! 
First come -first served! This is the CHANCE of a LIFE- 

TIME close out. You must HURRY! Get your order in the 
mail today. Send no money. 10 days FREE TRIAL. 

WAS $39.95 -NOW 
GUARANTEED 

10 DAY FREE TRIAL 

CONTROL 

UNIT AT 

TV SET 

Control Unit 

SEND NO MONEY - 
WE SHIP C.O.D 

Rotator and Bearings 

r 
ORDER TODAY DIRECT FROM 

K. W. SALES CO. 
BOX 1212, TIPTON, INDIANA 
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HERE IT IS! 

ELECTRONIC 

COMPONENTS 

Complete, up -to -date listings, illustrations, and descrip 
tions of ERIE Electronic components are contained in the 
new ERIE CATALOG D -53. 

This catalog assembles all the new items introduced 
since publication of our last catalog together with the 
long -time standard numbers. 

Ask for it at your Distributors, 
or write Dept. B for your copy. Gf tw,RnnineJ,fq 

_ERIE 
CORP 

ERIE RESISTOR CORPORATION ... E0CIRONICS DIvls!ON 

Main Offices ERIE, PA. 
Son, Offne( CI.lh.de. N 1 PNMdeipN:e, Pe. N,RaM. N. Y. Chicane. IR 

Dena 
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n . C , O0.4. lo. ANeeM,. Cold. 

fa<ra.w. UHL PA. l . (NOLAND TORONTO. 

there must 
be a reason 

that 
more 

IIPOWERFUL ALNICO MAGNETS!! .. "U' TYPE 
for Wire uI Tape Erase( Spkr, or Phones -40c 

12 /5.00 
RAR MAGNET r ay saga I/ I..pnl. ..ea. 30c 12/4.00 
ROUND BAR .I I.ix5 /8(1.0.1..1o1. ..ea. 011c 6/3.50 
ALNICO "CHIP" MAGNETS.. sm. Irreg. shapes. 

ALNICO MAGNET KIT ...1owerf)11 Bar, Block. U, Itml, etc. Kit of IO asstd. 198 
(WRITE FOR LATEST "ALNICO" SUPPLEMENT) 

QUIETROLE 
TRADE MARK REG. U.S. PAT. OFF. 

is being 

SOLD!* 

More Servicemen are 
finding that only 
QUIETROLE, the origi- 
nal, non - conductive, 
non -inflammable Lubri. 
Cleaner will assure 
positive quietness to 
noisy TV and radio 
controls and switches. 
It does so much, yet, 
costs so little. 

Carried by leading jobbers everywhere! 

1 14 

manufactured by 

QUIETROLE 
COMPANY 

Spartanburg, South Carolina 

AC -DC BLOWER I Deleol- alprax. 
25 ("FM. 5.100 111'51, 27.311V. 
Bakelite housed fan 
(41'.x6") 1895 

MOULDED BAKELITE CONDENSERS iOlicamold) 
. hl .. a I 

mf- .2mh1, 200.1(00V- 30asstd -1.08 100 2.98 
CARSON RESISTORS.. l /3.2W. 100 asstd. . 1.98 
ELECTROLTTICS, fnemulll -secU 130- 4511V-Nassl(I. 1.95 
RADIO HARDWARE TREASURE.. FULL IS. CAN of: Nut-. 'slew.. Washers. Lugs. etc ..80e 3 lbs. 2.49 
POTENTIOMETERS. W.W. &carl,.to lmeg -O asstd. 1.49 
ROTARY SELECTOR SWITCHES.. Incl. multl- 
deek. 1 I" shafts. Kit of I( asstd. 1.71 
E XPERIMENTAL TUBES for Test. Research. 
Fil. l...0s1. Kit of 4U asstd. revg. types 1.98 

'!!SUPER SSS SAVINGS!! . . with the New 
...JUMBO RADIO. FLEUrntONIcS PARTS KIT"... 
A "GOLD -MINE" or invenmry ,aids & Is: 

I CONTROLS. SWITCHES. RESISTORS, CON- 
DERS'1 SOCKETS. WIRE. COILS & MUCH 
MORE wt. 20 Ib. 1 S3.95 

1 

N I-F1 CRYSTAL HAND MIKE- 1,1- Imrled.. 
nd,hrl Bakelite rase. 5, x fl. mid. 3.95 

HEADPHONES -slll sitie.. Alnico powered. 1.0- inme . Ad). fork,, 5 ft. tipped cord 2.29 
T -30 THROAT MIKE- neckban,l &pltc.. One 10/8.50 
EXT.CORD&SWITCH for T:10. Less P5,08.4nc 10/4.50 
BV. FIL. TRANSFORMER (2,y83!al, 4 amps...1.75 
115V. AC ELECTROMAGNET -0 u . pull- Cont. duty. I" O.0.x74" a. 96e 6 /5.00 
BV. AC -DC PLUNGER SOLENOID Ç " 0.1). n. "I. as travel en. 98e 6 /5.00 
G 1C1í2701- BIODP3a1 SPOT. 
111K ohm coil. 8mn ea. 51.29 10/10.00 
18V. DYNAMOTOR dioneer nen -t. Motor 
SS 0(0,. 430VDC. 

n 

. I.ese end caps 3.95 
1N21 CRYSTAL DIODES. ea. 69e 10/8.50 
PL54 /JK26 CONNECTORS Net 39e 10/3.50 .32 P.E. MAGNET WIRE -12 0z. sp,lol...... .98 .12 SCE MAGNET WIRE-50 ft...1.29 100rí /1.98 
, 'KINKLESS" SUPER FLEXIBLE BRAID WIRE... 
132, 0401 WITHSTANDS CONT. BENDING & TWISTING. 
Cotton core: outside silk braid -2011 /980 1001! /3.75 

ÌDIRECT FACTORY SPEAKER REPAIRS SINCE 1927" 
Min. order 83.00. 20, deIN,sit re.,. o, all C.O.D.'s. 

Please add sufficient postage-excess refunded. 

I LE1 NNE 
RADIO CORP. 

67 Dey Street 
New York 7, N. Y. 

(a type 6AL5), follows the sound il. 
amplifiers. 

A six -position function switch, 
is connected into the output of V,m 
and provides three positions of tone 
for both television and phonograph 
operation. In the phonograph position, 
the kinescope is disabled by removing 
the heater and first anode voltages. 
Further sound amplification is pro- 
vided by V,0, and V101. 

To facilitate the servicing of the 
KCS -82 chassis the schematic dia- 
gram (Fig. 5) includes d.c. voltage 
readings at tube pins and other points 
in the circuit. The voltage measure- 
ments are made with a v.t -v.m. with 
zero signal input to the receiver. 

Alignment Procedure 

Refer to Table 1, steps 1 through 
9, for the alignment procedure for the 
video i.f. stages. 

Steps 1 through 6 are to be fol- 
lowed preliminary to alignment with 
a sweep generator. When using the 
sweep generator, keep the leads as 
short as possible. There should not be 
more than one inch of unshielded lead 
at the end of the sweep cable. Con- 
nect the sweep ground lead to the r.f. 
unit outer shield. Complete the pro- 
cedure below, and then go to step 7 
in Table 1. 

a. Set the channel selector switch 
to Channel 4. 

b. Clip 330 -ohm resistors across 
terminals "A" and "B" of T11, and T,m. 

c. Preset condenser C1,1, to minimum 
capacity. 

d. Insert a -5 volt bias at the junc- 
tion of R10 and R,IN. Set the a.g.c. 
control fully clockwise. 

e. Connect a 180 -ohm composition 
resistor from pin 5 of V,1. to terminal 
"A" of T,.NI. 

f. Couple a signal generator loosely 
to the oscilloscope diode probe to ob- 
tain markers. 

ANSWERS TO QUIZ 
(Page 68) 

1. 270 volts. 
2. First. there is a +135 -volt line. This 

Is obtained by a voltage -divider arrange- 
ment consisting of resistors (as distin- 
guished from tubes). Second. there is a 
boost 'B -I-' line. The value of this voltage 
is not given directly on the diagram but it 
can be approximated by noting that pin 
No. 10 of the picture tube has a voltage of 
+415 volts. The boost "B -} -" value is 

higher than this, possibly on the order of 
450 to 470 volts. 

3. A. 270 -volt line: B. 270 -volt line; C. 

135 -volt line: D. Boost "B -i-" line: E. 270 - 

volt line; and F. No "B-L" line. of course, 
since the ratio detector requires no "B--:' 

4. Horizontal sweep oscillator. vertical 
sweep oscillator. and picture tube. 

5. No. 
EDITOR'S NOTE: Our sole purpose in 
presenting this quiz in conjunction 
with a feature article is to help you 
in your service work. Whether or 
not we will continue this feature will 
depend on how you. the readers. re- 
act. Will you drop us a line and let 
us know what you think of this idea? 
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The Monimeter 
(Contùuted frown paye 47) 

method by which a small tubular "A" battery may be easily 
mounted. An ordinary hose clamp is centered just forward 
of the lower front edge of the "B" battery. Tightening the 
adjustable clamp screw holds the battery firmly in place. 

The 22.5 volt "B" battery is held in position by a thin 
metal strip, 1 /2" wide, placed at the center of the battery. 
Both "B" leads are guided to their terminating points on 
the underside of the chassis through small rubber grommets. 

Note that bandset condenser, C,, is mounted across the coil 
socket prongs with its adjusting screw facing outward. A 

1/2" hole is drilled through the bottom plate opposite the 
screw slot and lined with a snug fitting rubber grommet. 
By laying the cabinet on its side, C, may be varied with an 
insulated rod. This eliminates the usual procedure of re- 
moving the front panel- chassis assembly each time an ad- 
justment becomes necessary. 

A 31/2" chrome -finished carrying handle centered on the 
top of the cabinet and four rubber cushioning feet fastened 
to the bottom corners complete the unit's outward appear- 
ance. 

Coil Data 

Both windings are of #22 plain enameled wire, closewound, 
with %" spacing between grid and plate coils. A 5- prong, 
11/2" diameter coil form 21/2" long provides ample winding 
space. 

L, has 6 turns wound on the lower part of the coil form. 
L,, occupying the upper portion of the form, consists of 30 
turns, tapped at the 17th turn from the grounded end for 7.0 
mc. fundamental operation. This tap may be made easily 
by slightly spacing the 17th turn from the 16th and 18th, 
drilling a small hole in the coil form directly under the 
tapping point, soldering a lead to the tapping point, and 
terminating it at the proper prong. 

No "pruning" of grid turns should be necessary if these 
specifications are followed. Inasmuch as handset condenser 
C, compensates for discrepancies in inductance by adding or 
subtracting capacity, the usual "cut and try" method is 
eliminated. 

It is well to remember both coils must be wound in the 
same direction for oscillation to occur. The coil specifica- 
tions of Fig. 2 should be followed closely, making certain all 
five coil leads are properly terminated. 

Calibration 

Perhaps the simplest method of calibration is to employ 
a receiver whose calibration is known to be accurate for the 
3.5 mc. channel. 

With the "Monimeter" turned on (Continued on page 116) 

Don't Miss a One of the Exciting New 

Developments in Electronics. 

Keep Up Your Subscription to 

RADIO & TELEVISION NEWS 

Circulation Dept., 64 East Lake Street, Chicago 1, III. 

July, 1953 

V -M 935HF Record Changer $59.95 
"all the music is all you hear'' 

935HF HIGH FIDELITY 
RECORD CHANGER 

Featuring: 
Exclusive laminated turntable with precision- formed concen- 

tricity is mounted on new 3 -ball thrust bearing! Exclusive 4 -pole. 
4 -coil motor! Resonance -free aluminum die cast tone arm and 
two precision cast plug -in heads !less cartridges)! Gentle 
tri- o -matie spindle eliminates groove gripping record holders. 
Records are gently lowered to spindle shelf and flat, air -cushion 
dropped, silently to the turntable! V -M 45 Spindle included! 
(permits automatic play of up to 14 large center -hole records). 

Muting switch assures silent change cycle. 

*Slightly higher in West. 

Send for complete details on this superb instrument. PLEASE 
MAIL COUPON for your copy of, "Bring Concert Halls Within 
Your Walls." 

Y -M Corporation. Benton Harbor 4, Mich. 
Please send illustrated folder, "Bring Concert Halls Within 
Your Walls," describing the V -M 935HF record changer. 

Name 

Address 

City State 
====== =I= Ma ======== IMM ===== 
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and S, in an open position, the dial 
may be set at the 90- division mark. 
The receiver dial is then set at 3500 
kc. C: is adjusted until the signal 
heard in the receiver is exactly zero 
beat with 3500 kc. A series of read- 
ings should be taken every 50 kc. end- 
ing with 4000 kc. The 4000 kc. read- 
ing will occur at approximately the 
10- degree division mark on the "Mo- 
nimeter" dial. Readings at 50 kc. 
intervals over the range 3500 -4000 kc. 
represent 11 reference points. A cali- 
bration curve may now be drawn and 
intermediate frequencies determined 
by interpolation. 

Operation 
If the circuit and coil data of Fig. 2 

have been carefully followed, no dif- 
ficulty will be encountered. One 
should make sure that the front and 
rear panels are fastened securely and 
coil and tube remain firmly seated in 
their respective sockets. 

S, in an open position allows funda- 
mental 3.5 mc. operation by utilizing 
all grid coil turns. S., closed, furnishes 
fundamental operation on 7.0 mc. by 
shorting out approximately 56% of 
the coil turns. The ratio of capacity 
(C,) to inductance (L.) will deter- 
mine the percentage of bandspread 
possible. C, is a major factor in 
"spotting" the desired channel at any 
pre -set dial division. 

With coil specifications as outlined 
and an extra stator plate added to C,. 
a 90- degree dial spread is obtained 
over the 3500 -4000 kc. range. Approxi- 
mately 40 dial divisions cover the 
7000 -7300 kc. band. 

All frequency measurements should 
be made with S. open. Thus, the 3.5 
mc. range is checked using the fun- 
damental while 7.0 mc. readings em- 
ploy the second harmonic. 

Although specifically designed to 
cover only these two ranges, it is 

Fig. 3. Under -chassis view of "Monimeter." 
A glance shows the small investment in time 
and money for this operating convenience. 

possible to check the 14 -mc. and 28- 
mc. spectrum by employing harmonics 
of a higher order. 

Conclusion 
With stabilized, self -excited oscil- 

lators daily replacing or augmenting 
crystal -controlled units, a combina- 
tion monitor- frequency meter will be 
found indispensable. 

Properly constructed and calibrated, 
accurate frequency ' measurements 
may be made and one's signal criti- 
cally examined. Familiarity with the 
"Monimeter" will suggest uses other 
than routine monitoring and frequen- 
cy spotting. 

As an additional construction in- 
centive it would be well to remember 
that this station accessory never be- 
comes obsolete. It will be found 
equally valuable whether one boasts a 
transmitted power input of a kilowatt 
or the smallest fraction thereof. -MI-- 

TV set shipments to dealers by states for period 1946 -1952 as reported by RTMA. 

STATE TOTAL STATE TOTAL 

Alabama 156.268 Nebraska 139,479 
Arizona 49.948 Nevada 581 
Arkansas 36,893 New Hampshire 63,570 
California 2,097.472 New Jersey 1,282.586 
Colorado 100.571 New Mexico 20.406 
Connecticut 445.902 New York 3.505.155 
Delaware 77.200 North Carolina 255.067 
District of Columbia 251,054 North Dakota 1380 
Florida 200,495 Ohio 1,855.765 
Georgia 279.827 Oklahoma 195.962 
Idaho 2315 Oregon 46.872 
Illinois 1.621.753 Pennsylvania 2.098,227 
Indiana 582.977 Rhode Island 178,126 
Iowa 247.251 South Carolina 59.907 
Kansas 86.395 South Dakota 3673 
Kentucky 242.375 Tennessee 194,736 
Louisiana 141.818 Texas 607,640 
Maine 22,769 Utah 89,691 
Maryland 466,881 Vermont 13,787 
Massachusetts 1.061,436 Virginia 305.390 
Michigan 1,121,839 Washington 220.367 
Minnesota 301.055 West Virginia 126.768 
Mississippi 39.669 Wisconsin 359.147 
Missouri 549.597 Wyoming 3065 
Montana 1156 

GRAND TOTAL 21.812.263 
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Mac's Service Shop 
(Continued from page 63) 

d.c. across the probes, and checked the 
condenser. Instantly a roaring grinding 
sound issued from the tracer speaker, 
indicating that the condenser was 
permitting surges of current to pass 
through it. 

"Oh don't look so smug!" Barney 
exclaimed as he reached for the dia- 
gonal cutters. "How can this little 
condenser in the oscillator section 
cause that a.v.c. trouble ?" 

"If you would do more service 
manual thumbing and less test prod 
fumbling, as I keep trying to get you 
to do, you would know," Mac replied. 
"In this set the grid -leak of the oscil- 
lator section of the mixer tube re- 
turns to "B- minus" in the usual way. 
but the r.f. from the grid goes through 
that defective mica condenser and 
then through an oscillator coil wind- 
ing to the a.v.c. bus. Now do you be- 
gin to see ?" 

"I think so," Barney said slowly. 
"The voltage developed on the oscil- 
lator grid across the grid -leak is fed 
through the partially- shorted conden- 
ser to the a.v.c. bus and so keeps the 
voltage there jacked up above normal. 
and that cuts down on the sensitivity 
of the set. On the other hand, when a 
strong station is being received, the 
high a.v.c. voltage that would nor- 
mally be developed is shorted out par- 
tially through the low resistance path 
of the leaky condenser and the oscil- 
lator grid -leak. That allows the tubes 
to overload with the strong signal and 
produces the distortion. Check ?" 

"Check and double check!" Mac con- 
gratulated. "That's precisely the way 
it works. I'm beginning to believe 
there is hope for you after all." 

"Gee, thanks!" Barney remarked 
wryly. - - 

s 

SERVICE ACTIVITIES 
HE Pennsylvania State Federation 
(FRSAP) at its April meeting went on 

record as endorsing the proposed Penn- 
sylvania licensing Bilk 1111-838 and 
11K -839 as a step toward correcting the 
ills in the sersicing industry. 

The group, representing affiliated 
chapters in Philadelphia, Chester, York, 
Williamsport, Pittsburgh, Altoona, Hol- 
lidaysburg, Scranton, Wilkes -Barre, and 
Harrisburg, also passed a resolution 
"condemning RTMA and NEDA for al- 
leged opposition to the will of organized 
radio -TV technicians and service dealers 
in Pennsylvania," 
THE National Electronic Technician and onService 

Dealers Assn. (NETSDA) 
elected a new slate of officers at its three - 
day Eastern Conference held in Pater- 
son, N. J. 

Steps were taken to obtain a charter 
of incorporation for the national group. 

Newly elected officers include: Roger 
K. Haines, president; David Van Nest, 
vice -president; John Wheaton, corre- 
sponding secretary; O. Capitelli, record- 
ing secretary; T. L. Clarkson, treasurer, 
Milan J. Krupa, sergeant -at -arms. Of- 
fices and headquarters are at 165 E. 
Broadway, New York. -30 

July, 1953 

NEW 44 2a 

"Q "- Tester 
$ 69° Model 400 -A 

MONEY -B ACK 

GU AR WEE 

Test flybacks, yokes, width coils, and linearity coils 
right in the set! And do it in minutes instead of 

hours! This sensational new Lako "Q "- Tester is today's greatest 
development in TV servicing ... detects one shorted turn in a 
thousand . . . saves hours of wasted labor. Just one quick test 
shows comparative rating, tells whether part is gcod or bad. 
Ready to use, 110 v A.C., complete instructions included, 90 -day 
factory warranty. 

ORDER NOW ... MONEY -BACK GUARANTEE! Full purchase 

price refunded if you are not fully satisfied within 10 days' 

CLIP HERE . . . write name, address in margin . .. enclose check .. . mail to: 

L A K O COMPANY 
E L E C T R O N I C S D I V I S I O N 

516 EAST TOWNSEND ST. 

MILWAUKEE 12, WISCONSIN 

SCHEMATICS -CONVERSIONS 
FOR SURPLUS GEAR 

NEW LISTI MANY ADDITIONS! 
Srr] a 

ta t d d 
mpra se addressed envelope for 

.st C. Add aSe for chart explaining AN 
no m. nsla 

R. E BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 

ANOTHER OUTSTANDING JOBBER 

RADIO PRODUCTS SALES CO. 
1137 - 16111 51 

Dr,,., 2 Colorado 

HAS THE 
SENSATIONAL NEW 

--PCB 470-K 7'. 
SCOPE KIT 

IN STOCK! 

from America's 
most advanced 
Ili -Fi studios... 
Come in or write 
for your copy of 
"Sound Advice" by 
Irving Greene, 124 
pages of vital Hi -Fi 
data -It's .It's FREE! 

A S Aso SOUND CORPORATION 
C 115 WEST 45th STREET, NEW YORK 36 
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Let me show you how EASY it is to 

LEARN T Vi 
the practical way -- Fd°` ° " ° ° °' Director 

e< 

ASSEMBLE A 

TRANSVISION 

TV KIT 
Pay as You Wire $ 
I WILL HELP YOU to start learning 

TV the practical way - by 
assembling a TRANSVISION TV KIT 
in EASY STAGES. For only 539 you 
get PACKAGE 4-1 (standard first 
pkg. for all of our kits). This pack- 
age gives You the BASIC CHASSIS 
and over 4S0 TV COMPONENTS with 
complete Instructions, Drawings. 
Photos, Service Booklet, and a 
year's subscription to my "TV and 
Electronics Notes ". When ready, 
you order the nest stage (pkg. G2), 
etc. Low prices make your complete kit a terrific buy! 

Shows 6 etesi TV Kits: 
EXCLUSIVE: Only Transvision TV Kils 
are adaptable to UHF. Ideal for 
FRINGE AREAS. N. Previous Technical 
Knowledge re Ru ire d. Write now! 

TRANSVISION, INC., Dept. RN7 

NEW ROCHELLE, N. Y. 
MAIL THIS COUPON TODAY -- 

I M,. D. C "era°, Educahonol D,,erra 
TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. wNt 

l'm enclosing S d p it S d standard kit 
PACKAGE .!, with all Instruction Material. Balance C.O.O. 

e O Send FREE copy of your new TV Kit Catalog. I 
I Nome 

I Address 

City State 

Y. l Tremendous- A 
Aft in 'COIN TV' 

! 

TRANSVISION offers the 
only specially designed 
line of Coin- Operated and 
Commercial TV with the 

PREVIEWER' 
ATTACHMENT 

(Pat. Pend.) 

This field offers rich re- 
wards to enterprising serv- 
icemen or dealers - on 
part time or full time basis. 

The Electronic Pre- 
viewer is a patented 
device which makes coin 
operation really pay off in 
a big way. Boosts revenue 
by "sampling" - by giv- 
ing a short preview of TV 
programs to prospective 
customers. Works like 
magic in enticing sales. 

Get details now. 
TRANSVISION, INC. 

NEW ROCHELLE, N. Y. 

p - - -. MAIL THIS COUPON TODAY .weawg 
TRANSVISION. INC., NEW ROCHELLE, N. Y. Dept. RNt 

I. O Rush full details on COIN OPERATED TV. 1 

R 

1 Nome I 
I Address I 

1 
Snore 
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SERVICE HINTS 

ON RCA TV SETS 
630TS SERIES 

Foldover at right -hand side of picture. 
This may be caused by a reduc- 
tion in bias on the grid of the 
6BG6 horizontal output tube. The 
grid resistor (R,,,) should be in 
the vicinity of 470,000 ohms. Re- 
place if defective. 

7T103 SERIES 
Loss of sync and intermittent loss of high 

voltage. 
This may be caused by a shorted 
or open damper tube (V.,, 6W4) 
heater winding in the power 
transformer. To check, use a 6- 
volt filament transformer instead 
of the damper tube winding. If 
this cures the trouble, remove the 
power transformer (T110, RCA 
stock part #75508) and replace 
it. 

9T57, 9T77, & 9T79 SERIES 
Narrow vertical bars on left -hand side of 

raster. 
This may result from internal 
corona or arcing within con- 
denser C1.s (4.7 µpfd.) in the plate 
circuit of V,,, (the 6BG6 horizontal 
sweep output tube). See accom- 
panying diagram. (This interfer- 

T1O9 
/IV TRANS 

PLATE OF 
VI12 1B3 
NV RECT. VIII 

68G6 
NOR12 SWEEP OUTPUT 

T108 
HORIZ. OSC 

TRANS. 

C 98 n, 

DEF YOKE 

329V 

ence is similar to that caused by 
Barkhausen oscillations, and the 
normal preventative steps for 
such oscillations should be tried 
first, i.e., placing a magnet over 
the 6BG6, adjusting the drive, re- 
placing the 6BG6, etc. If these 
are not effective, replace con- 
denser 

17T153 SERIES 
Vertical roll. 
When the vertical hold control 
needs to be reset during the initial 
warm -up period and is operated 

V 115 

C172 CI 5 6A05 

00 .0022 O 2 VEOUTPUTEP 

Cn3 
.0022 

TIZI, VERT 
OUTPUT TRANS. 

.252V 

VERT 
LINEARITY 

CONTROL 

at the extreme clockwise position 
of its rotation, it indicates that 
condenser C,re (see diagram) has 
changed value with time and tern- 

perature. This condenser should 
measure .0022 µfd. If faulty, re- 
place it with a 1000 v. oil- impreg- 
nated tubular paper condenser. 

17T153 & 21T176 SERIES 
Snowy picture. 
Improper r.f. and i.f. bias may 
cause snow in the picture in me- 
dium field strength areas. This 
may be accompanied at times by 
extremely dark picture with strong 
signals. 
The cause of improper bias may 
be leaky condensers in the a.g.c. 
circuit. To correct this, do the 
following: 
1. Check electrolytic condensers 

CUI (2 pfd.) and C,:a (2 µfd.). 
2. When replacing either of these 

condensers, make certain that 
you observe the proper polar- 
ity since these are electro- 
lytics. 

21T159, 21T165, 21T176, 21T177, 21T178. & 

21T179 
Foldover or white bar in center of raster. 
This may be due to low screen 
voltage on 6CD6, the horizontal 
sweep output tube (V,,:). Check 
the screen resistors R,a., (8200 
ohms) and R_:n (8200 ohms). These 
may be open; replace if necessary. 

Low brilliance and small picture. 
This may be caused by a partially 
shorted width control coil. Check 
coil G,, ";, and replace with RCA 
stock part #76484 if defective. 

Poor interlace. 
This may he caused by coupling 
between the vertical and horizon- 
tal sweep circuits due to incor- 
rect lead dress. To correct this, 
do the following: 
1. Dress the red lead from the 

yoke socket to the high -volt- 
age transformer under the 
lance on the side of the high - 
voltage cage. 

2. Connect condenser CI., (.047 
pfd.) from pin 2 of V,,,; (6SN7 
horizontal sweep oscillator) to 
ground, instead of from the 
nearby terminal board to 
ground. 

CHASSIS RCS68 
Vertical sync instability. 
This may be caused by reflected 
signals which reach the receiver 
out -of -phase with the direct sig- 
nal from the TV station. The 
following changes are recom- 
mended in the sync separator 
stage to increase the vertical 
sync stability. See diagram. These 
changes will make the receiver 
slightly more sensitive to noise 
on weak signals. 
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double purpose for double sales! 

JFD Lightning Arrester ATIO3 
protects UHF and VHF signals 
For use with UHF or VHF tubular 
twin lead, the AT103 is the perfect 
tie -in for every antenna sale. And 
the exclusive JFD strain -relief lips 
that prevent contact washers from 
ripping the twin lead apart give 
you yet another sales- making fea- 
ture. Write for bulletin #139. *No. 
AT103 S2.25, list. 

'Complete with stainless steel strap and aluminum ground wire. 

IFO Manufacturing Cs., Inc.. Brooklyn 4, N. Y. 

World's largest manuf acturer of lelensmn antennas and accessories 

New TUBES Standard 
Guaranteed Brands 
042 ....51.00 
0A3/VR75. 1.10 
OB2 .... 1.40 
0C3/VR105 1.00 
0D3/VR150 .90 
143 1.00 
1823 8.95 
1024 9.50 
1827 . 12.50 
10218 2.90 
1022 . 1.25 
1023 1.25 
10238 3.25 1034* . .79 
1038 
1058* 1.25 
1063 í69 
24515 4.25 
2C39 
2C40 
2C42 
2C43 
2c44 
2C46 
2C51 
2c52 
2021 
2021W 
2E22 
2022 
2025 
2026 
2028 
2029 
2039 
1,41 
845 

21,48 
344 
345 
3823 
3824 
3824W 
3826 
3828 
38P1 
3C22 . ..72.50 
3C23 9.93 
3C24/24a. 1.50 

9.95 

.lÌ.10 
..19.99 í5E 1.75 

... .50 ISO .89 

SaPl .. 4.50 

6C3II : ....37.50 5 

5021 5021 . ..18.50 
SFP7 .... 1.95 
5R4GY ... 1.40 
BALSW ... 1.75 
6A56 . . 2.30 
681.6 ....99.50 
68M6 ....99.50 
6F4 .50 
614 5.99 
604 3.50 

WE PAY 
HIGHEST 

PRICES FOR 
YOUR 

SURPLUS ! 

1.99 F599 ....22.00 ..32.50 F0104 ..24.50 ..26.50 VT -127A . 2.95 ..69.90 loon. . 9.50 ..27.90 250TH ...16.50 
23.95 304TH ... 7.95 ..110.00 304TL 7.95 

- .110.00 307A/8075 4.25 ..110.00 
...99.50 3908 . . 

.95 
1 X29 3944 . 3.95 

. - . 4.95 17* .... 8.50 

3.50 7054 . 1.50 
... .50 7078 ....14.95 

3c4s 
3DP1 

FP7 
3GP1 
3027 
3023 
31130 
4R2{ 

Vacuum 
Capacitors 

50.15 ..55.95 
50.32 ..12.50 
12 -32 ..10.00 
100.20 .14.50 

8014 .. .3 
804 10.95 
809 3.25 
807 1.65 
807W 9.05 
809 2.95 
811 2.90 
813 11. 5 
814 2.95 
828 9.95 
829 8.95 
83806 
832* 9.9S 
836 3.5 
837 1.45 
849 29.50 
851 39.50 
880 .50 
861 19.95 
8664 1.90 
8724 3.25 
931* 95 .33 
955 .9 
95134 ... .69 
959 2.45 
1005 
1616 
1624 
1625 
1626 .39 

22:50 . . 1.40 
06 51 . 1.10 

35 
5637 
5638 8.50 

5646 
5645 

5651 
5654 
9670 
5672 
5676 
5697 
5686 

5694 
5702 
9704 . 2.25 
5718 . 8.95 
5719 . 8.95 
5726 .... 2.00 
5749 .... 2.25 
5814 .... 2.50 

..299.50 5844 .... .50 
299.50 7174 .90 8012 1.95 

4033 ....22.ÓÓ 7234/9 ..16.95 80254 ... 4.95 
4 -69* ...17.50 7244 .... 2.95 9001 .... 1.25 
4 -1254 ..25.00 7248 .... 2.75 9002 .... .98 
44150* ..22.50 726A ....12.50 9003 .... 1.50 44500* ..89.00 7268 ..45.00 8860.1641. 1.99 
Complete line of Receiving Tubes. Thousands of other 
types of Transmitting Tubes. If you don't see it. 
WRITE. Prices F b /eel to change without notice. 
Califon ir.ns add sales tax. Add postage to order. 

ash 
Jt4A1.Eä CO. 

ELECTRONICS 

Dept. R -23 
7552 Melrose Ave. 

Los Angeles 46, 
California 

July, 1953 

1. Change resistor Rlli. (220,000 
ohms) to 1 meg., 1/2 w., ±10%. 

2. Change resistor R,.. (8.2 meg.) 
to 3.9 meg., 1/2 w., ±10%. 

V113 
6SN7 

SYNC SEP 
C 161 
.001 

3. Change resistor R,.,, (680,000 
ohms) to 22,000 ohms, 1/2 w., 
±10%. 

4. Change condenser Cn., (.022 
pfd.) to .056 lad.. 400 v. 

5. Add a 100 -µpfd. condenser from 
pin 4 of V,l:l (6SN7 sync sepa- 
rator) to ground. 

ALL SETS 
Erratic station tuning. 
When TV station tuning varies, 
depending on the direction of ap- 
proach of the channel selector 
switch, it indicates that there is 
variation in inductance during the 
switch operation. This may be 
the result of loose wafer switch 
contacts which cause the com- 
pression and expansion of the 
coils mounted on the switch when 
tuning. The loose contacts may 
result from excessive heat, ap- 
plied during soldering, melting 
the wax on the wafer and loosen- 
ing the switch terminals on which 
the inductances are mounted. 
When repairing r.f. units, care 
should be exercised not to over- 
heat the oscillator switch wafer 
as this will cause the damage de- 
scribed. 
Repair by replacing the wafer. 

ALL SETS 
High -voltage arc al picture tube. 
This condition may occur in hu- 
mid weather when there is a col- 
lection of dust and moisture 
around the bell of metal cone 
picture tubes. The following pro- 
cedure will eliminate this trou- 
ble: 
1. Remove the entire coating on 

the glass bell using methanol 
or acetone. 

2. Wash the glass bell thoroughly 
with a good detergent. 

3. Dry the glass bell thoroughly. 
4. Apply a good coating of John- 

son's "Car- Plate." Allow to 
dry, then wipe off the white 
residue. 

ALL SETS USING 17CP4. 17QP4, ó 21AP4 
PICTURE TUBES 

Poor focus. 
Poor focus in these sets may be 
due to magnetization of parts of 
the picture tube electron gun. To 
demagnetize these tubes, connect 
an electromagnetic focus coil to 

Now ...INSURE BEST RECEPTION 

FINEST TV CHASSIS 

EVER DESIGNED 

TRANSVISI0N 

630 Dec Lsuxe 

with High -Fidelity Sound 
Mfr. licensed under RCA patents 

Embodies the Infest 
and finest improve- 
ments, notably: 

Super Fringe Area 
Circuit 

Redesigned for Peak 
UHF Performance 
Hi- Fidelity PushPull 
Audio (40- 13,000 
Cycles) 
12" Hi- Fidelity Speaker 

In this spare we ran mention only a few of 
the other great features of t h i s Deluxe 
Chassis: 31 tubes (28 tubes, 3 rectifier tubes 
-plus CItT Makes 32 tubent ...Only 
Sprague "Black Beauty" Molded Condensers 
used throughout ... Allen Bradley and IRC 
RESISTORS ... liandle.s up to 24" picture tulle... Layout of most efficient type for 
ease of servicing ... Carries standard RMA 
Guarantee ... The choice of those who usant 
the finest in chasses. 

139 
net 

Plus 10% Fed. Tax 

CRT EXTRA 

CABINETS: l'or details on Transvlslon's famous 
131111itul line of 'i1 Cabinets. write for informa- 
tion ,31 Anyir'. l'lncr:nn. 

I YEAR GUARANTEE ON CRTs 

17" Bed:. aider fllass CRT net $22.25 
20" Rectangular Glass CICT net 531.95 
21" Ileetetlgnlar Glas ('IST net 536.95 

Order direct from factory: 

TRANSVISION INC., New Rochelle, N. Y. 

FREE: Soutar riill ut "TV and Electronics 
Notes." 11e -end 50c fur year's, aIh<eripl tun. 

MONEY -BACK 
GUARANTEE: 

10 -DAY TRIAL, Bu 
y 

and try 
the Trans,. ision 630 Type De 
Lute Chassis for 10 days. 
Then, if you wish, you may 
eturn 

it 
Your purchase price 

less lour cost of Ilan. 
dlin9 and re- packing) Will be 
promooiv refunded. 

Ask for 

FREE 
Circuit and 
Technical 

Data 

TRANSVISION, INC. 
DEPT. RN -630 NEW ROCHELLE, N. Y. 

( ) Send one 630 Circuit and Technical Data. 
I ) Enclosed find S- - - -deposit. Balance 

C.O.D. Ship chasses. 

Enclosed find S in ful . 

I accept your IO Day Trial terms. 
( 

Name 

Address 

LCity State_ 
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PE-101C DYNAMOTOR 
6 or 12 Volt 

1.0 (Reprints of original CO 
conversion articles - Oct. 
and Dec., 1952 issues. furn- 
ished.) 

This is the Dynamotor 
the Hams have been talking 
about! Easily adapted to 

upply 625 V. @ 150 MA. and 325 V. 125 MA. at 
12 Volts -or 300 V. 90 MA. and 160 V. 110 MA. at 
, Volts. (Illustration shows modified.) NEW: ,4.06 

TELEPHONE WIRE 
3 Conductor, copper & steel. 525 ft. 54.75 

ANTENNA EQUIPMENT 
MAST BASES -INSULATED: 

M P132 BASE -Illustrated at left -1" 
heavy coil spring. 2 insulator. Overall 
length: 111/2." Weight: 2,4 lbs. 
Price 

MP -S -33 BASE -Insulated type with heavy 
coil spring and 5" dia. insulator. Re- 
quires 2" hole for mounting. Weight: 
9 lbs. 55.95 

MAST SECTIONS FOR ABOVE BASES 
Tubular steel. copper coated, painted, in 3 

' - It. sections. screw -in type. MS -53 can be 
iced to make any length with MS- 52.51.50 -49 for 

taper. Any section Inc Each 
Larger Diameter Section: MS54 $1.25 

DYNAMOTORS 
DYNAMOTOR and BLOWER: 9 Volts DC input: out 
put 450 Volts 60 MA. 4500 RPM. At 6 Volts DC In 
put: output 260 Volts 65 MA. 3000 RPM. 
Price $4.95 

INPUT: OUTPUT: STOCK No,: l'1111'1?: 
12 V.DC. 220 V. 70 MA. DM-24 5 I:.". 
14 V.DC. 330 V. 135 MA. DM330 7.95 
14 V.DC. 500 V. 500 MA. PE-59 14.:5 
12 V.DC. 250 V. 50 MA. DM-25 x.":, 
12 or 24 V.DC. 500 V. 50 MA. USA/0515 3.95 

TRANSFORMERS-110 V. 60 CYCLE PRIMARIES: 
5 Volt CT- 25A- 10.000 V. Ins. OPEN FRAME -6" x 

5" 5 4W $7-95 
6.3 V. I Amp.....5.25 24 V. I Amp 1.95 
24 V. !/ Amp .... 1.50 24 V. 6.5 Amp 5.95 
5, -24-or 30 Volt 8 Amp 5.91 

RECEIVER AND TRANSMITTER 
RECEIVER BC -229 or 429 -TRF Receiver with 3 

Plug -in Coils to cover Freq. Range 201 to 398. 2500 
-4700. 4150 -7700 KC. With 6 Tubes: 1537 -I/38- 
3 39. Power Supply required, 6 or 12 Volt & 256 
Volts. Size: 16 "x8'x7'. $8.95 Schematic included +O s7 

TRANSMITTER BC- 230 -Voice modulated Trans. with 
5 Plugin Coils to cover Freq. Range 2500 to 7700 
KC. With 4 Tubes: 2 /IOy -2/45 & RF Meter 0 -1.5 
Amps. Power Supply required, 6 or 12 Volt & 350 
Volts. Size: 13'58 "x7 ". $8.95 Schematic included 

SPECIAL BUY -BOTH RECEIVER AND TRANS- 
MITTER 5)5.00 

BLOWERS -115 VAC 60 CYCLE 
SINGLE TYPE: (Illustrated at 

left) 100 CFM. 2'.," intake: 2" 
out'et. Complete size: 5" x 6 ". 
Order No. IC939 tit 95 

DUAL TYPE: 100 CFM. 4" in- 
take: 2" Din. Each Side. Com- 
plete Size: 8" x 6". Order No. 
IC880 51:1.95 

COMPACT TYPE: 108 CFM. Mo- 
tor built inside squirrel cage, 
45e" intake; 31/2" x 3" Dis. Com- 

plete size: 41/2" W x 8?ä' H x 81/2" 0. Order No. 
2C067 $14.511 

FLANGE TYPE: 140 CFM. 3W intake; 21/2" Dis. 
Complete size: 71/2" W x 7'.r" H x 6 %" D. Order No. 
IC807 $13.95 

FLANGE TWIN T_ CFM. 41/2" intake: 3'.." x 3" Dis. 
Complete size: l W x 85e" H a 8. 1/16" D. Or- 
der No. 2C05: 521.95 

POWER SUPPLIES 
VIBRATOR TYPE -6 Volt DC input: output 230 Volt 
OC 50 MA -not Altered-sr/tube. Ideal for Command 
Receiver operation as receiver Is filtered internally. 
Size: 41/2" x 41e" x 31/2- 55.95 

BATTERY SWITCHING UNIT and 
METE Rused to switch load from one battery to 
another -or 6 to 12 Volts. Contains Weston 2" Meter 
-0-15 Volt DC Scale for reading battery voltage. 20 
Amp DPDT Switch and Indicator. Case size: 4" x 

x 21äy NEW: $2.115 

Address Dept. RN Minimum Order $5.00 Prices F.O.B., Limo. O. 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES 
132 SOUTH MAIN ST. 

LIMA, OHIO 

RADIO 
ANTENNA 

Center Loaded 
The Original Designed 

by Premax for 

MOBILE RIGS 
I'he Antenna that gives bet- 
ter signal and reception, en- 
abling you to cover greater 
distances. 

Available for 10 to 75 meters, 
with special coils for C.A.P., 
Airport, Civil Defense and 
Marine. 

Send today for Bulletin and 
prices of Premax Mobile An- 
tennas and Mountings. 

PREMAX PRODUCTS 
DIVISION CHISHOLM -RYDER CO., INC. 

5304 HIGHLAND AVE., NIAGARA FALLS. N. Y. 
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!!WANTED!! 
In order to supply government and indus- 
trial requirements, we are paying top dollar 
for all types of radio and electronic surplus. 
We specialize in test equipment and com- 
plete radios, such as: 

APA, APN, APQ, APR, APS, APT. 
ARB, ARC, ARN, ART, ATC, BC, 
DY. I, IE, LM, MG. PE, PU, SCR, 
TCS, TN, TS, and many others. 

WE ESPECIALLY NEED: APAIO, APN9, 
APR4, APS4, ARCI, ARCS, ARTI3, ATC, 
BC221, BC342, BC348, BC6I I, BC72I, 
DY 12, DY 17, 1100, LM I O to LM l8, MG I49F, 
MG149H, PU14, R5 /ARN7, R5A /ARN7, 
SCR7I8C, TCS, TN I6, TN I7, TN I8, TN I9, 
TN54, TS3, TSI3 /AP, TS33, TS35, 1545, 
T575. TS76, TSI02, T5147/UP, TS148 /UP, 
15173, TSI74, TSI75, TS250, 15251, 15323, 
I ICT, IF, IG, 5CT, 5DG, 5F, 5G, 6DG, 
6G I 15V. 60 c.p.s. Selsyns), and all types 
of Hewlett Packard, General Radio Co., 
Measurements Corp., Boonton Radio, Fer- 
ris, Leeds 8. Northrup, and other test 
equipment. 

Please state accurate description, con- 
dition, and your lowest price. Explain 
modifications, if any. We pay freight 
charges. 

PURCHASING AGENTS, ENGINEERS, EXPORT- 
ERS, INDUSTRIAL BUYERS, DEALERS, AND IN- 
DIVIDUALS, Please send us your requirements. 

New Catalog Now Available 

PHOTOCON SALES 
317 N. Foothill Blvd. SYcamore 2 -4131 
Pasadena 8, California RYan 1.6751 

117 volts a.c. and pass the coil 
slowly over the neck of the pic- 
ture tube past the electron gun, 
and then slowly withdraw it. If 
such a coil is not available, any 
electromagnetic coil capable of 
withstanding 117 volts a.c. may 
be used. 

UNUSUAL TV TROUBLE 
By RICHARD BLITZER 

Tele -Video Associates 

THE television technician can usually 
determine, by observing sound, pic- 

ture, ¡11sd raster, just what circuit is to 
blame for faulty receiver operation. 
However, every now and then a difficulty 
arises which results in very peculiar 
sympt s being exhibited in seemingly 
independent circuits. Here is one that 
the writer encountered recently. 

The synspt : Sound perfectly nor - 
mal, picture present but out of sync 
horizontally and vertically. This par- 
ticular set was a Crosley Model 9407, 
but the circuit, as shown in Fig. 1, is 
common to many other sets. 

All suspected tubes associated with 
the sync section were replaced without 
success. An oscilloscope showed good 
video signal at the plate of the video 
amplifier. as indicated on the schematic 
diagrams, and also at the cathode of the 
d.c. restorer tube (D.C.R. on the dia- 
gram). No sync pulses were observed 
at the plate of the D.C.R. tube. An 
ohmmeter indicated that R, was normal 
and C, not shorted. 

A d.c. voltmeter showed that the cath- 
ode of the d.c. restorer tube was +50 
volts. Condensers G and C.: were 
checked on the ohmmeter but exhibited 
no s nsptouss of shorts or leakages. As 
ats additional check, the voltage on the 
cathode of the d.e. restorer tube was 
measured while C, and C. were discon- 
nected. The cathode still had +50 volts 
on it. 

The only source of the positive voltage 
to the d.c. restorer cathode was the grid 
of the picture tube. With the CR'I "s 
base plug disconnected. the ohmmeter 
read 500.000 ohms between base pins 2 
and 11, the grid and cathode. 

This leakage between the grid and 
cathode of the picture tube allowed the 
positive d.c. voltage of the brightness 
control to reacts the d.c. restorer cath- 
ode. The ei.e. restorer stage was thus 
biased with 11 positive cathode and could 
not conduct. As a result, no sync pulses 
were permitted to leave the d.c. restorer 
stage and reach the horizontal and ver- 
tical circuits. 

Replacing the picture 
trouble completely. 

tube cured the 

Fig. 1. Partial schematic of Crosley 9 -407. 
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10 -Meter Mobile for CD 
(Continued from page 53) 

case pin 8 of the power plug can be 
grounded. The metering jack, J2, 
which is insulated from the chassis in 
this transmitter, might not have to 
be insulated with some other power - 
supply arrangement. 

The shape and size of the chassis 
base are determined mainly by the 
size of the larger components and the 
available space in the car. The chas- 
sis shown measures 4" x 7'2" x 11 /2" 
and was home -made from a piece of 
scrap aluminum. No dust cover was 
made because the unit was mounted 
at the back of the glove compartment. 

The initial adjustments and tests 
are made with an a.c.- operated, 150 - 
volt power supply. Connect the trans- 
mitter power plug to the power sup- 
ply as follows: pins 1 and 8 to ground, 
pin 2 to 6.3 volts (with the other side 
of the 6.3 -volt output grounded), and 
pin 3 to "B- plus." Wedge the relay 
contacts shut with toothpicks (as they 
will not close on a.c.) and turn on 
the power. Connect a v.t.v.m. in series 
with an r.f. choke to the grid of the 
6V6GT doubler -final and tune the os- 
cillator trimmer, C,, for a maximum 
indication, which should be about -45 
volts. Then, for maximum dependa- 
bility, shift C. slightly toward the 
high -frequency side of resonance. 
Next, plug a 0 -1 ma. meter into J, 
and adjust C. for a minimum indica- 
tion which will be approximately 20 
ma. (Full scale deflection on the 
meter is 50 ma. with shunt R. in 
place.) A 150 -ma. pilot lamp is next 
connected to the antenna jack and C. 
adjusted for maximum brilliance. 
Change the setting of C. slightly to 
compensate for any changes in re- 
flected impedance. 

The TVI trap is adjusted by tuning 
a nearby TV set to a channel most 
susceptible to interference, usually 
Channel 2, and adjusting C, for mini- 
mum interference. This adjustment 
is critical and should be made care- 
fully. If a bottom plate is used it 
should be in place and the adjustment 
made through a small hole drilled 
in it. 

After installation in the car it will 
be necessary to touch up the adjust- 
ments of C. and C. with the aid of a 
field- strength meter. 

Noise limiters are essential in mo- 
bile communications and Figs. 2B and 
2C show the "before" and "after" cir- 
cuits of a typical second detector 
circuit to which a shunt type noise 
limiter has been added. The clipping 
level is automatically adjusted by the 
a.v.c. voltage to the strength of the 
incoming signal. In this installation 
the s.p.s.t. limiter switch was mounted 
on the bottom of the receiver case by 
a bracket. If it is necessary to extend 
the switch beyond the receiver be 
sure to use shielded leads. 

The complete receiver modification 
involves very few parts and very little 
July. 1953 

N EW- THE minNATIONAL NC-88 

WORLD- BEATING RECEIVER AT A WORLD- BEATING PRICE! 

For shortwave listeners and 
amateurs, here's a receiver that tops 
them all for value! Compare these 
features: O Calibrated bandspread 
for 80, 40, 20,15 and 10 meter bands 
(large 6" indirectly- lighted lucite 
scales), © Advanced A.C. superhet 
circuit uses 8 high gain miniature 
tubes plus rectifier, © covers 540 kcs. 
to 40 mes. in 4 bande, 0 tuned R.F 

hakl ehotuitiiti ANNA. 

stage, © two I.F. stages, 0 2 high - 
fidelity audio stages with phono input 
and 2- position tone control, Q built - 
in speaker, Q antenna trimmer, Q 
separate high frequency oscillator 
41 Sensitivity control. Q series 
valve noise limiter, e delayed 
A.V.C. ® headphone jack, 
standby- receive switch ... 

And all this for only $119.95 

National 
National Company, Inc., Malden, Mass. O ñ 

SAVE SS-HOT SUMMER BUYS -SAVE SS 
HERE'S ANSWER TO LOW ANGLE PROBLEM 

20 -40 GROUND PLANE ANTENNAS ARE 
PRACTICAL. USING OUR LIGHTWEIGHT MOLYB- 
DENUM STEEL WHIPS. COPPER PLATED with baked paint finish, threaded tapered section., standard AS Mud on bottom. 
Five I4{41. element, sultat le for 20 meter 

gronnd plane. complete kit 522.50 
32 -Foot VERTICAL WHIP 5.75 

FOR MORI 
LIGHTWEIGHT SECTIONAL WHIPS. easily demount- 
able to prevent pilfers lita td. ear mounts. 
A. rooter.. 53.75 12- Ader. 54.95 16- Ioder.. S .95 
CENTER LOADING COILS FOR ALL TYPES... 3.50 

BRAND NEW DYNAMOTONS 
6 VOLT INPUT, 1Á0V 225 ma. output S 9.95 
6 VOLT INPUT, 350V'150 nia. output 9.95 
6 VOLT INPUT. 500V /175 nia. output 14.95 
12 .24 VOLT INPUT. 350V -225 ma. output 11.95 
12 .24 VOLT INPUT. Á2.5V'175 ma. output 12.95 
12 VOLT INPUT VIERATORPAC. for operation 

in 
' 

w.lel car. W/12 volt st. del. 
250V ma. 7.95 

6 VOLT INPUT. 250V/50 ma. Output. PM 
field requires low battery current ... 6.95 

PE 101 -C DYNAMOTORS. brande new In origi- 
nal carton.. Opera¢, on 0. 1224 volt in- 
put. special .5 

DITTO, with emlbells .95 
DITTO. CONVERTED, ready to ...nil 7.95 
COMPACT SO AMPERE CONTACTORS. for O 

i2í24 volt operation. efficient remote con- 
trol 

for port- 
ables. 

3.3 
EVEle. 

outdated tdated blttgoodHasnew. stock un 
at spec.0 

as ne sw 
uS/ 1.95 

Best TV Buy You've Ever Seen! 
TRULY LIFE SIZE PICTURE AUTOMATIC BEAM 
SUPPRESSOR FLAT VIEWING SCREEN FULL 
FOCUS BUILT IN ANTENNA HIGH -FIDELITY 
SOUND SYSTEM AUTOMATIC GAIN CONTROL 

NEW IMPROVED PROTELGRAM (ADVANCED 
SCHMIDT) BIG -PICTURE SYSTEM DEVELOPED BY 
PHILIPS, WORLD FAMOUS ELECTRONICS LEADER 

23 TUBES PLUS 1 GERMANIUM DIODE 
STANDARD TOP QUALITY COMPONENTS, INCLUD- 
ING "STANDARD COIL" TUNER FULL SIZE CON- 
SOLE -4OV" HIGH, 25" WIDE, 21" DEEP 
SHIPPING WT.: 124 LBS. 

GUARANTEED BRAND NEW! 
SHIPPED IN ORIGINAL 
FACTORY SEALED CONTAINER, 
Our Price, Only Complete 
Original List Price 

$17050 
199 95 

LINK S BOSCH MOBILE POLICE RECEIVERS, 5 

tKcontrol, W fax l power 
s 
supply. squelch volt wsr 

l Ill ma. IIDEAI./ Ham. r. D. MARS A MARINE .erv- 
51akes by 't rem, w )IF 

l 
ver. 5,51 

operating rand. With mw 5,' 
con 

s pkr... 512.95 

ELECTRONIC SPECIALTY SUPPLY CO. 
58 Walker Street. New York 13. New York 
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HARVEY 
The House 

of Audio 
Lee,erneer 

nse 
t. 

THE ORIGINAL WILLIAMSON 
HR -15 AMPLIFIER KIT 

The famous, original 'N.IL,amson HR -15 ... still 
acclaimed the leader ... in kit form, with the 
original Partridge output Transformer. Assemble 
this kit, and in 3 hours or less, enjoy the finest 
sound you ever heard. Operates from a tuner, 
phono- preamp, crystal pick -up, or other signal 
source. Absolute gain is 70.8 db with 20 db cf 
feedback. Frequency response: ± .5 db, from 10 
to 100,000 cps. Output impedances to match all 
speakers from 1.7 to 109 ohms. Kit is complete 
with 5 tubes (1.5V4, 2-6SN7, and 2-5881 for 807 
if requested), 2- Punched Chassis, 2- Resistor 
Mounting Strips, Sockets, Partridge WWFB Out- 
put Transformer, Assembly Instructions, and All 
Other Necessary Parts for Amplifier and Power 
Supply. $76.50 
HR -IS os above, but with Partridge CFB Output 
Transformers (hermetically sealed) $90.00 
PARTRIDGE OUTPUT TRANSFORMERS available 
separately. WWFB $26.00 CFB $40.00 
NOTE: HR -15 and Kits may be had oath British 
KT -66 Output tubes for $3.00 additional 

Itll= PARTRIDGE 
[r!i Audio Output 

Transformers 
Famous in Englond for 
their use in the original 
design of the Williamson 
Amplifier, Partridge Out- 
put Transformers ore now 

made available in this country in four different 
primary impedances for other amplifier applica- 
tions. These transformers are built to the very 
highest standards and ore intended for equipment 
reproducing the full audio bands with the lowest 
possible distortion. All Model CFB transformers 
are hermetically sealed and will withstond climatic 
extremes. Power rating is 60 watts from 30 to 
30,000 cps with less than 1% distortion without 
negative feedback. 
Secondary windings furnish outputs to match 
the following loads: .95, 3.8, 8.5, 15.2, etc.. to 
60 ohms. Dimensions: 55 /e" x 5" u 5" high. 

Each $40.00 
Specify Primary Impedente desired: 

4000, 5000, 10,000 or 12,000 ohm,. 

Weight: 10 lbs. 

! ELDIC 
TR -75 -TV 

TRANSMITTER KIT 
- This on ri unit for the 

novice. . Very y simple to as- 
semble. New, revised circuit 

to aid in the elimination of TVI. Uses 6L6 oscil- 
lator - 807 amplifier combination. PI- network 
output. Husky power supply delivers 600 volts to 
the 807. Complete . including a punched chas 
sis and shielded cabinet. 
Unbelievably low priced at $64.95 
MD1O modulator kir for above $49.95 
MO.4OP as ebene but with power supply 59.95 

Visit the Harvey AUDIOtorium 
See, hear, and compare sound equipment from 
the largest selection available anywhere. 

NOTE: Prices Net, F.O.B., N.Y.C. 
Subject to change without notice. 

RADIO COMPANY, INC. 
103 W. 43rd St., N. Y. 36. N. Y. JU 2.1500 
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work, as evidenced from Fig. 2. An 
octal socket and three -prong Jones 
socket (S- 303 -AB) to match the con- 
nector on the converter are all that 
is needed for the power supply. There 
will be no difficulty involved in mount- 
ing the 1N34 diode and the 47,000 - 
ohm and 180.000 -ohm resistors for the 

noise limiter circuit in most sets. 
Experience with this station has 

shown that an efficient mobile setup 
is possible with only a "glove- compart- 
mentfull ", instead of a "trunkfull", 
of equipment. Try it, and see for 
yourself. 

TRANSISTOR RECEIVER 
By M. E. QUISENBERRY 

Instrument Research Division 
National Advisory Committee on Aeronautics. Langley Laboratories 

An interesting toy for the youngsters that will fascinate 
adults as well -a wristwatch "Dick Tracy" -type radio set. 

IN ORDER to provide my young 
daughter and her friends with a 

small, sturdy, "Dick Tracy" type re- 
ceiver, the unit described herewith 
was designed and constructed. As is 
usually the case with such projects 
"for the kids," the neighborhood fath- 
ers are monopolizing it pretty com- 
pletely. 

This subminiature receiver is molded 
in a block of clear plastic which is 
only about half as high as a cigarette 
lighter. Two standard miniature Ray- 
0-Vac penlight flashlight batteries fit 
into the clip on top and the earset lead 
and short antenna wire come out of 
the side. 

Tuning is by means of the knob 
soldered to the adjusting screw of a 
standard padder condenser. It is turned 
off by inserting a small piece of plastic 
under one of the battery clips. 

By clipping the antenna wire to any 
convenient "aerial" normally found 
around the home (radiator, metal 
frame of a floor lamp. clothesline, etc.) 
normal phone volume and adequate 
selectivity on local stations are ob- 
tained. To reduce volume on the 
more powerful local stations, the re- 
ceiver is tuned off- frequency slightly. 

The antenna feeds directly into a 
high "Q" Vari- Loopstick antenna coil 
which has the mounting base cut off 
and the slug cut down to work into 
the small space. The brass screw to 

Circuit diagram of transistor receiver. 

R,- 100.000 ohm. ' , a. 
R_.- Approx. 22.000 ohm. bS ,v. 
C- 100 -525 lipid. mica padder cond. 
C,,-.25 pfd.. 200 r. rond. (see text) 
S, -See text 
1,- Modified "Veri- Loopstick" (see text) 
I -IN34 crystal diode ( "Detector ") 1- Junction transistor (Raytheon CK -722) 2- Miniature penlight cell, (Rae O -Vac #7161 
I-2000 ohm earphone 

adjust the inductance of the coil is 
brought out the side below the tuning 
condenser as a range adjustment. The 
padder tuning condenser parallel - 
tunes this coil. The tuning condenser 
will tune the receiver from 1500 kc. 
down to about 750 kc. To tune below 
this point, turn the range adjustment 
screw in four or five turns. A pickup 
loop of from 30 to 50 turns is wound 
on the Loopstick form as near to the 
coil as possible and is fed into a 1N34 
crystal detector. Over -coupling will 
lower the "Q" of the tuned Loopstick 
circuit. Too loose coupling will re- 
duce sensitivity. 

The signal from the detector circuit 
is capacity -coupled to the junction 
transistor audio amplifier through a 
small .25 pfd. condenser. If space is 
available the value of the .25 ltfd. con- 
denser should be increased to 2 µfd. or 
more. The junction transistor is con- 
nected as a grounded- emitter circuit 
giving a relatively high input im- 
pedance. The value of R, is chosen to 
give about 1 ma. in the collector cir- 
cuit. 

The entire unit can be fitted into 
the cardboard box in which ordinary 
"22" cartridges are packed or molded 
in Paraplex plastic, obtainable from 
chemical supply houses. The receiver 
can then be equipped with a strap and 
worn as a wrist -watch set if desired. 

--C30- 

The plastic- encased miniature radio set. 
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Radar Protects Fleet 
(Continued from page 35) 

consistent operation over the maxi- 
mum range under the most adverse 
conditions. Operation is on an approx- 
imate frequency of 3000 mc. The an- 
tenna is fed by a wave guide which 
may be seen in the photographs. This 
wave guide is fitted with a rotating 
joint at the antenna end. 

Operation of the equipment requires 
relatively little training which makes 
it applicable for widespread use. Com- 
plexity in equipment for use by un- 
skilled personnel would defeat its pur- 
pose. 

A great many other electronic navi- 
gation safeguards are provided on a 
tvell- equipped boat such as this one. 
In this particular boat a 100 -watt 
radiotelephone is provided for com- 
munication with other boats of the 
fleet, the Coast Guard, and shore sta- 
tions. This equipment may be seen to 
the left of the radar unit in the photo- 
graphs, with the transmitter on the 
bottom, and the receiver mounted on 
top. 

The equipment is a Fisilerfone 
"Captain" manufactured by the Fisher 
Research Laboratories of Palo Alto, 
California. The transmitter may be 
preset to any of five channels, with 
instant channel selection by means of 
a switch. A pilot light indicates which 
channel is in use. 

The receiver may be preset to ten 
crystal -controlled channels or may be 
manually tuned for general coverage 
of the marine band. Push -to -talk op- 
eration is provided so that this equip- 
ment is almost as simple to use as an 
ordinary telephone. A restricted radio- 
telephone permit, which may be ob- 
tained by passing a very simple non- 
technical examination, is all that is 
required of the operator of this equip- 
ment. 

A switch on the receiver selects 
either the built -in speaker or the re- 
ceiver portion of the handset. In this 
manner conversations may be kept 
semi -private if desired. 

A reserve 50 -watt, four -channel ra- 
diotelephone transmitter -receiver, not 
shown in the photographs, is also pro- 
vided for emergency use in case the 
main equipment fails. This equipment 
is manufactured by the National Com- 
pany of Malden, Massachusetts. 

To the right of the radar unit, and 
partially concealed by it, is a direc- 
tion -finder receiver manufactured by 
RCA. This receiver, in conjunction 
with the loop antenna mounted on top 
of the wheelhouse, may be used to 
take bearings from radio stations and. 
by triangulation, the exact position of 
the boat may be plotted. 

The large case mounted above this 
direction- finder, with the handwheel 
projecting below, is another direction- 
finder manufactured by Bludavorth. 
As this unit is capable of tuning only 
to radio beacon stations, it is seldom 
used. It was installed by the U. S. 
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SPECIAL BUYS! 

WHILE THEY LAST 
300 ft. of 15 ohm coaxial cable $9.95 
Aitenuator -one cavity type 7.95 

BROADCAST BAND & AERO 
Ideal for Use in Boots, etc. 

1IN.2ri-l' Remote 'o..irnIIe.I N:,; igalional Direction 
tinder and communications receiver. Manual OF In 

of three n freq. hands. e110 to 1500 KC. 2.1 V. Self' 
containelt dynamotor supply. Complete installa- 

tion. including elver. control box, loot acinndh 
ncontrol. Left-Right Indicator. plugs. loon transmis- 

sion line and flex. shafts. 
BRAND NEW 889.50 
LIKE NEW ............. .. .. 869.50 
MN -26.Y 1511 to :t21 RC. :121 In 00. KC. :1.1 

to 7 megacycles. comp. installation 569.50 
Revolter '41Î.a e 35.95 
MN 26C alone. Ilke new....... 39.50 
MN 26 -C or MN -26 -Y as Is less tubes 13.95 
Weill Dikes. Coen g ind 24.95 
MN -20-E loop. Irrand New 6.95 
MN -52 Crank drive. New 2.50 

SCR -274N COMMAND 
and ARC -5 EQUIPMENT 

EKC. USED 
AS 

tunes. 
BC -.1111 Control Bos 

I3 Herviste: 
BC450 M1,slulator 52.95 
BC -451 Conte eel lins 

ITransm It tert 
BC -1.12 Renee Unit ANT 

With Condenser 
Without Condenser 

Flexible Shafting w i t Ir 
Gem 

:i Rect.., er hack 
ioers , 

2 Transmitter Rack.... ... . 

Single Transmitter stack . osso 
oM -32 Dena nmtor for 

Command Set 
DSCammand Se it In. 

Shock 511s. foret Receirtr 
Rack. 2 Trans. Rack. 
Sl,.brlatnr nr AM. Re- 
la. Unit 

$1.95 
4.95 

1.95 

NEW 

53.95 

3.95 

3.95 
1.29 2.95 

2.29 
2.39 
2.25 

2.45 
2.911 
3.97 
2.95 

3.25 9.95 

2.95 3.9S 

1.95 2.45 

WANTED! 
All TS. APR. APS. ARC. ANN. ART. SCR, R89 
a. J 

BC ea eeement 
... write today, 

' Quote t prices in your first letter 

RT /34 APS 13 Transeeiver usad as a tall wmmin: 
radar on 415 SIC. Containing a :111511' IF Strip , 

inner harts. m 51 ese units hayas nee. strnn,11 1 f 
11F' sections and all lunes. huta an excellent i,,ry I 

ly for parts and IF Strip... are e 
used S .95 

BC824 receiver ISCIt 522.. less tubes. 
Im1- 1.5GMt' used 14.93 

HAND SETS 
TS9, excellent condition.. 
TS13. excellent condition 
TS Type. eve., les. cord.. 

S4.95 
5.95 
2.95 

B C457 TRANSMITTER -4 to 5.3 mc arel 
B C458 TRANSMITTER -1.:1 to 7 mc and 
1C455 RECEIVER -It In n me la s is. less hines am 

.1:,1.. 0.1 54.95 
All three trails SI 0.95 

"MONTHLY SPECIAL" 
TRANSCEIVER- 140 -140 me, 2 meter, 
used. excellent condition, less dynamotor, 
less tubes only $17.95 

Sh,pmentf F.O.B. warehouse. 20ó'o Deposit on 
add regular sales tax to remittance. 

MIKES and HEADSETS 
N5.33 Low Inrne,fanre Ilandset. 

NS -23 Headset ......., ese. 52.95 mew' 55.99 
.tsl 2.95 new .95 

CD -307 Ext. cod for 111 2:1 -33 like new .79 
Throat Mike -T :111 new .98 

CW 49505 Nigh Impedance headset rnnmlot,. ,, 
with headband /'sad 9ß 

N-7 Ilaadband used exc. S1.29 
NS-18 Headset sei 1.29 
N5.38 

i 
exc. 1.93 

MS-30, miniature headset 1.49 
r 51.98 

new 2.29 
new 2.49 

WOBULATOR 
BUILD TV -FM -AM SWEEP GENERATOR 
\n r 

' 
r1ld "\er.alile sweep Frequency Generale." 

tithAIN-1 
, v amity S 6.95 

BC`121111 Beacon Receiver . . . 20l1-III0KC.. 9.95 
TIN-2n111 : 59.50 
RCA Sound Paw.redaPnmuos . . . hr: 1 new. 12.95 

w nfnr 24.95 
TS:i Ar . . S-Band Pow, l'r Meter 195.00 
TS. 184dAP Test Set 69.50 
APR-2 Radar Search Receiver. 85111005,C 593.00 
AI'11-4 Radar Search Itcrvltar, :I8-411o11SIC 399.00 
TSl011 Oscilloscope 115.00 
IF: I11ASI'R522 Teel Unit 263.00 
5IG153 Inrcr:tr U ed 69.50 
1-2_111gnul Generator l'-aI, c. . 125.00 
ItlllB-APIlS 1.ike new 350.00 
AN, APT 5 srunsmiltar Like new 189.50 

DYNAMOTORS 
The hest dynnnmdm' loir conversion tu 0v. Multiple 
windings! After c., gel choice of 100 
or :1511 v, - 1 MA r. 2511 V. at 100 MA. Complete 
dope sheet furnished. 

$465 BRAND NEW (See "CQ" Aug. Issue/ 

Surprise Package! 
SURPRISE PACKAGE. 15 Ils, of a.». ' ll 

colin, parts. 
real valete at S1.95 

MISCELLANEOUS EQUIPMENT 
Fl. 1150.1. e 

x 
c 51.19 Sc 347 each. .. used 95C 

BC 906 teach 9.95 
RI ARR- 1- Receiver. easily c erteti to ' Radio A 'Television News- .lain. '40. Brand 

ce,entelete with Title's $4.95 
RT7 APNl TRANSCEIVER UNIT-Used 

tli,I l 

a 

ds ,y'Sane" ad 
''d LÌ,..Itn,t aàinl tr 

iñes.a 
or 

n m íwnluh111ian the 
annx 

,wm 1w 
price 529.95 
Used. less tunes. as Is 4.95 

7E-45 

. rd 
Ge. r 1 electric Uelnp Line Unit Into ohms 

d- Ire 
'. halal II me 4 trie 

"Ìo98 

SELSYN TRANSMITTER 
Autosyn Trao,n,di: Asses, lily for matching to 1 -82 Indiratnr. Use.. ellent condition. 
ONLY S10.95. Complete with Indicator .. S 1 9.95 
RL42 Reversible Motor with antenna reel and 

clutch. used S 2.95 
BC433 RADIO COMPASS RECEIVER. 2 :01 to 

17011 KC. used, excellent condition. with 
tubes 39.95 

.ed. e lees 
tubes 

... 24.95 
used. accts. less ullex anal cover. exc. for u. 

parts 8.95 
orders. Minimum order 55.00. Illinois residents. 

Prices u biect to change w,tnout notice. 

R W ELECTR 
O 

N I C S 
Dept. N, 1711-14 Chicago 16, III 

7 -9374 

TRAIN FOR A SUPERVISORY POSITION IN 

ELECTRONICS 
Thorough 2 -year course covers electrical c cats 
and machinery. basic electronics and industrial 
electronics. Franklin Technical Institute graduates 
are in demand as junior engineers for research 
and test work, sales engineering, supervisory work 
on production lines and drafting room design 
work. Other engineering and ' °-I ni-11 courses. 
Coed. Day, evening. 45th year. Write for catalog. 

FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Bos-on 16, Mass. 

The Standard Record, Ion: 

MUSICAL DEMONSTRATIONS 
ENGINEERING TESTS 

Send for complete catalog 

COOK LABORATORIES 
ROUTE 2 STAMFORD, CONN. 

&IRVIN RADIO G HUNTINÇI 
SERVICEMEN! 

Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY - 3619 TROOST KANSAS CITY, MO. 
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PERFORMANCE 

Write for 

technical 

literature Ce4 Nally 

TO LAST 
A LIFETIME! 
UNIVERSITY COBREFLEX -2 

WIDE -ANGLE TRUMPET 

Lifetime Performance has been built -into each 
Cobreflex -2. Nothing yet produced compares in 
construction and design efficiency. Once installed, 
the Cobreflex-2 can be forgotten. The Cobreflex2 
is Breakdown -Proof ... truly performance guaran- 
anteed to last a lifetime. 

Compared! Tested! Proven Superior! 
When used with University Driver Units 

Frequency Response 
Power Capacity 

Meets Any 411 Impedance Requirement 
Mounting 
A pp lic elio, 

v w e MKS; WOO- 

Model 1.30 D::..' Use 

Can. Pe.. 
20 Woes ever 250 CPS 

1«,e..e 750 15.000 CPS 

lmeede.: $ ohms u 

Modal SA Hi D,ln, U.S 
Ce ". P,..r 25 welts 
ll..,en,. 9010.000 Cps 
lw,.de.n1 IA oh.0 

Medal MÁ75 Dri.., Une 

Ce.l. Pester, 25 Wens 
le.».,,.: 906000 CPS 
h,,.de,e., 16 ohms 

Model P6.30 D' ana Med., 5A 20 Driver u.i, 
C,nl. Poster. 30 Walls Cenl. Po. .r. 30 Wets 
I , 1010.000 CPS ,e., 90.10.000 CPS 
Ieneden.a:' 160 65/250 /500 Impedance, 1645/165 /250 

1000/2000 oh 
- 

500/1000/2000 den 
Peer taw (700: : Poor Tep, IMO 

]0/20/10/5/2 s W.M. 20/2000/5/2 5 Wells 

UNIVERSITY LOUDSPEAKERS INC. 80 SOUTH KENSICO AVENUE. WHITE PLAINS, N. Y. 

inbsnr 
RA010 

Type Price 
1B3GT $0.63 
1R5 .56 
1S5 .47 6807 
114 .56 6C4 
1U4 .55 6CB6 
1U5 .46 6CD6G 
1X2A .67 6J5GT 
3V4 .56 6J6 
5R4GY .91 6K6GT 
51.14G .40 6S4 
6AB4 .46 6SH7GT 
6AG5 .54 6SK7GT 
6415 .95 6SL7GT 
6A L5 .40 6SN7GT .54 
6AQ5 .46 6SQ7GT .42 
6AU6 .43 6T8 .77 
6BA6 .45 6V6GT .46 
68C5 .53 6W4GT .45 
6BE6 .46 6W6GT .57 
6BG6G 1.34 6X4 .34 

6X5GT .33 

tractively 
dividual c 

TO MERIT your 
confidence -to 
insure your sat- 
isfaction-every 
tube we ship has 
been tested in a 
radio or TV set 
for PEAK PER - 
FORMANCE. 
Each tube is at- 
packaged in in- 

artnn -and. EACH 
WINDSOR Tube carries full 
RTMA GUARANTEE! 

Type Price 

6BH6 $0.57 
6BQ6GT .89 

.84 
.37 
.53 

1.85 
.40 
.62 
.41 
.46 
.47 
.50 
.62 

Type Price 

12ÁT6 $0.48 
12ÁT7 .68 
12AU7 .53 
12AV7 .79 
12AX7 .61 
12BÁ6 .45 
1213E6 .47 
12BH7 .63 
12SA7GT .52 
12SK7GT .50 
12507GT .42 
25BQ6GT .89 
25L6GT .48 
3585 .48 
35C5 .48 
35Z5GT .30 
5085 .47 
5005 .47 
50L6GT .47 
117Z3GT .39 

WRITE FOR ADDITIONAL TURF TYPES AND 
PRICES. We als stock Special P rpose and Trans- 
mitting Tubes t s' 'tar inlgs! 
25en Deposit w th Order. All ,c chandise F.O.B.. 
N.3'.e. l; ''r rurr2rs less 

f lb»,, 
$10. mist SI handling 

order. Alit r hemline subject to;rpriorrrsale and 
price changetawl hunt notice. Dept. N -7. 

M11Ú$111' ELECTRONIC TUBE CO. 
1515 -N SHEEPSHEAD BAY ROAD, BROOKLYN 35, N. Y. 
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MERIT POWER TRANSFORMERS 
115 Volt 60 cycle Primary 

120V/50MA/6.3V -1.5 AMP (P- 304515 
150V/25MA/6.3V -.5 AMP (P- 3046)8 
480VCT/50MA /6.3V2.5 AMP (P- 304715 
480VCT /40MA /5V -2 AMP /6.3VCT -2 AMP 

3.53 (P.2949/ß 
520VCT /70MA /SV -2 AMP /6.3V -3 AMPIP3031)t 4.53 

700VCT /90MA /SV -3 AMP /2.SVCT -12.S AMP 
(P- 2961)8 

650VCT /40MA /5V -2 AMP /6.3VCT -2 AMP 
(P- 295014 

700VCT/90MA/5V3 AMP /6.3VCT3.5 AMP 
(P- 2952)8 

700VCT /120MÁ /SV -3 AMP /8.3VCT -4.7 AMP 
(P- 295314 

750VCT /150MA /SV3 AMP /6.3VCT -5 AMP 
(P- 295414 

800VCT/200MA/5V -3 AMP /6.3VCT -5 AMP 
(F.2955)4 

870VCT/250MA/5V -3 AMP /2.5V -10 AMP 
6.3VCT -3 AMP /6.3 or 5V -3 AMP 80 VOLT 

10.29 BIAS TAP 1P- 2956)4 
700VCT /225MA/5V -3 AMP /6.3V -10 AMP/ 

1248 6.3V -2.7 AMP (P -3070' 
724VCT/295MA/SV -6 AMP /12.6VCT -5 AMP/ 

I6 12 51.2 AMP (P- 3061)- 
700VCT /200MA /5V -2 AMP /SV3 AMP /6.3V- 

10 St 6 AMP /6.3V -7 AMP (P- 316511 
800V T/3 66) 0M 7 /= AMP /SV- 6 AMP /12.6VCT - 

17.64 
1750V /2MA/2.5V2 AMP /6.3V -.9 AMP /6.3 or 

6.17 2.5V -2 AMP (P3170)í 
2500V /SMA /2.SV -2 AMP /6.3V -3 AMP /6.3 or 

8.23 2.5V -3 AMP (P- 3171)4 
!Halt Shell Mount. TV Replacement :Upright Blount 

HYTRON TEST ADAPTERS 
$1.42 
2.30 
1.70 

52.73 
1.76 
3.23 

5.88 

3.67 

4.70 

5.44 

7.05 

8.23 

7 pin minatore 
8 pin octal 
8 pin minatore 

HYTRON TOOLS AND AIDS 
.14 Tube Litter 
.48 Soldering aid 
.34 Probing tweezers 
.73 Tube puller 

7 6 9 pin straighteners 
HYTRON POINT CONTACT TRANSISTORS 

PT2S 17.40 
PT2A 17.40 
T2 socket .30 

SPECIALS 
No. 14 enamel 100 ft. Boil .9S 
No. 12 enamel 100 ft. coil 1.25 
No. 10 enamel 100 It. coil 2.45 
NE -40 3 watt neons 

.39 /2 2'watt organs 
.19 NE2 neons with leads 

100 -'V, watt resistors (asst d) 1.00 
25W -'50 OHM wire wd rheostat .58 
6VDC to 110 VAC-40 watt sagely 9.95 

All prices F.0.8. our warehouse New York 

LEEDS RADIO CO. 
75 Vevey St. Dept. A New York City 7 

Army during World War II when they 
leased the boat. 

The loop antenna of the Bludworth 
direction -finder is also used with the 
RCA direction- finder, avoiding dupli- 
cation of antennas. The antenna is 
rotated by means of the handwheel 
projecting below the Bludworth unit. 
Bearings of the received stations are 
indicated directly on the dial of the 
Bludworth direction- finder. 

Additional electronic equipment in- 
cludes two fathometers to indicate 
depth of water. Both units are manu- 
factured by Submarine Signal Com- 
pany. One unit has a calibrated range 
of 400 feet, while the other has a 
range of 1000 fathoms. 

Fathometers operate on a principle 
similar to radar, with a supersonic 
signal being transmitted instead of 
the microwave signal. This signal is 
sent out by a special transducer, 
mounted under the boat. When this 
supersonic wave strikes an object, it 
is reflected and picked up by a special 
underwater microphone. The received 
signal is amplified and fed to an indi- 
cator. The indicator shows the elapsed 
time between the transmitted and re- 
ceived signal, and is calibrated di- 
rectly in feet or fathoms. 

In harbor navigation the 400 -foot 
unit is particularly useful to indicate 
submerged reefs or other obstacles. 
For deep -sea navigation, the 1000 - 
fathom unit is used. 

The 400 -foot unit has another appli- 
cation in that it can be used to give 
an indication of large schools of fish. 
Large schools of fish will show on the 
indicator dial as a false bottom. By 
skillful interpretation of the readings 
it is frequently possible to locate good 
fishing grounds. 

The art of deep -sea fishing is as old 
as man himself, but adoption of elec- 
tronic techniques has done much to 
raise this from a catch -as- catch -can 
status to one of science. Further de- 
velopments in this field will undoubt- 
edly do much to reduce the element of 
chance. In addition, the safety of those 
who man these fleets has been greatly 
increased by the electronic develop- 
ments of the past few years. 

"This is our most exciting model! 

RADIO & TELEVISION NEWS 
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STAN......BURN 
&PA yR*L 

* CATHODE RAY TUBE SPECIALS 
One Year Guarantee * O. E. STAN -BURN 

$44.95 1OBP4A $11.00 
-1(,_7,e4 17.10' 12LP4A 14.20* 

10BP4A 19.25 14CP4 17.00* * 10FP4A 24.00 1513P4 19.50* 
*12KP4A 27.10 16AP4 21.60* 

I2LP4A 21.70 16FP4 19.60 * * 
12UP48 28.25 16GP4 21.60 * 14CP4 24.50 16EP4A 22.60f; * 
16AP4A 30.95 16DP /HP4 . . 19.60* 

*1617P4A 28.20 160P'HP4A .. 20.60* *16GP4 - 31.25 16KP4 18.50* * 16KP4 / 16RP4 . ' 28.20 16LP4 20.60* 
17BP4A 23.90 16LP4A 21.60* 
17CP4 23.90 178P4 18.50 * * 19AP4A 39.45 I7CP4 21.60 

4120CP4 24.75 19AP4 23.90 * *20LP4 37.50 I9AP4A 25.90* *21EP4A 37.35 20CP4 29.50* *24AP4A 78.50 21EP4 32.50* 
* ANTENNAE SPECIALS 
it DOUBLE "V" Antenna. ..52.29 1352.09 

more * * RMS EVA 100 Donal. "V" * * 1Ó Eler 
nn 

e,It Conical a 
. 

2.49 2.39 * * Folded Hi Straight Low Quick Rig * 
elements .25 3.25 * WINDOW CONICALS .95 3.75 * 

* Ìis H0 T PILAIDN ED 
MASTS 

1.79 1.19 * NEPCO MASTS 1.69 1.49 * TV WIRE 41 42 Mil. S 9.95 M Ft. * 41 55 Mil. 300 OHM 11.95 M Ft...." * 72 OHM COAXIAL 38.00 M Ft. * 
*12- Heavy Slug Speaker krisI 53.99* 

` *CHASSIS 630 REGAL with Caseede T .$149.50* *OPEN FACE CABINET 42.00 
WIRE RECORDERS IN STOCK *ENTRON - Model 9T3C - 2.speed 'vane Ite 

*RADIO 'CRAFTSMAN Write for Price.* 
I, Model 

Model C10 A11.1,11ATÚ,elref......... Net * et 131.50* 
9' We tallso carry MASCO- SOOEN_IPILOT- btc., Amp0-* *hers. Pre -Amps, FM Tuners ana WEBSTER Tape Re* tl * 
*7x8 PMMSpeaker r.. 5 

3.98' 
630 

Potted 
re. output 

1.29* 
*17J,1 G.E. Flyback 1.98 630 Vert. 

..... 
locking 

*70- Yoke 1.98 OSC. )(Form .. .89* 
*630 Vert.. Output Standard Tuners . 17.95* * upright 1.98 Dumont 21.25 me. 14.95* 

AUTHORIZED DISTRIBUTORS for Gen- * * 
4l Electric. Ken., Tung-Sol. National Union, 

11 De Wald, Regal, Automatic and General Motors. * 
*Automatic Custom -Built Radio. for Plymouth, Ford.* *Chevrolet and many others. always in stock. * * We carry a Complete line of HI-FIDELITY * * and sound equipment. Send us your requests. * 
*We also carry a complete line f popular makes f* *Radio Tubes at 50 10 discount. Also many other spe.* 
*dalt'pu^tl se and trans m,tting types, and alt electar onic equipment at lowest ices. Send us list* 

*TI you guiremosl. for prompt quotations. * erm.: AVANT der. Balance C.O.D. All e * 
F.O.B., NEW YORK Warehouse. Minimum 'der. 55.00. * Write for our latest price list and Hi -Fi catalog l0* *Dept. AN.7 * 

STAN -BURN 
rC.B.S. 

1697 BROADWAY 

RADIO and 
ELECTRONICS CO. 

IMAM, BLDG.) 

NEW YORK 19, N.Y. 

Please Mention 

RADIO 8 TELEVISION NEWS 

When Answering Advertisements 

110V. AC POWER SUPPLY 

FOR ANY 274 -N RECEIVER 
Just plug it into the rear of your 
27.1 -N RECEIVER . any model. 
Complete kit and black metal 

with ALL parts and dia- 

in a 
grams. Simple and easy to build 

Tiny. Delivers 24 volts plus It voltage. No 
fwiring changes to be made. Designed especially 

or the 274 -N receiver. Only $8.95. 
Filament trans- for 274N receivers. Pri. 110V, 
60 cy. AC. Sec. 24V Fe .6AP1 Annexcellent buy 
at $1.95 ea. 

SPLINED TUNING KNOB 
FOR 274N RECEIVERS 

An exclusive O -R item manu- 
factured for us. Fits R4s, 
BC -.154 and other 2745 r 6 
ceivers. This is really hard- 
to-obtain to- obtain item. 

a 
.. 89e 1..1 . 

OFFENBACH- REIMUS 
1564 Market Street, San Francisco, Calif. 

July, 1953 

Dage TV Camera 
(Continued from page 34) 

the high -side of an audio oscillator 
adjusted to 15,750 cps. In this way 
the audio oscillator beats with the 
second harmonic provided by the 
31,500 cycle master oscillator and a 
zero beat may be obtained from the 
use of the germanium diode. Listen- 
ing to the phones, the operator varies 
the 31,500 cycle "Adjust" control 
(screwdriver- adjust chassis control) 
in the grid circuit of the master oscil- 
lator for zero beat. Although a num- 
ber of tones may be heard, depending 
upon how far out of range the 15,750 
cycle "Adjust" control in the =2 circuit 
happens to be, variation of the master 
oscillator control allows the operator 
to distinguish the second harmonic 
beat from the others. After this zero 
beat is obtained, the 15,750 cycle "Ad- 
just" control is varied for zero beat 
with the remaining tone. An oscillo- 
scope connected to "Test Plug =2" 
will now show the pattern illustrated 
in Fig. 7. This indicates that every 
second pulse is syncing the =2 coun- 
ter whose free -running frequency is 
close to 15,750 cycles. 

Germanium diodes are employed in 
the interstage coupling networks of 
each vertical divider chain to bring 
the firing time into synchronism and 
for effective stage isolation to prevent 
interaction. Each divider is accurately 
adjusted by connecting the oscillo- 
scope to the "Test Plugs" for that 
particular divider as noted in Fig. 6. 
Fig. 11 shows the pattern obtained at 
"Test Plug =15" indicating that every 
15th pulse synchronizes the oscillator 
when the 2100 -cycle "Adjust" control 
(31,500 _ 15) is properly adjusted. 
The same procedure is carried out 
through the remaining - 7 and 

5 counters. Tube V,a.. is the final 
countdown for the vertical pulses, 
supplying 60 pps to the blanking 
amplifier V,,.,, the camera vertical 
pulse amplifier V,011 and monitor verti- 
cal amplifier V,,. 

The blanking amplifier V,,., receives 
the vertical pulses on the grid, while 

Fig. 11. "Divided by 15" counter pulses on 
scope when connected to "Test Plug - 15 ". 
Every 15th pulse triggers 15 oscillator. 

COUNTDOWN NTERVA_ 
CONTAINING 14 PULSES 

CHANGE G OR 12 VOLT D.C. TO 
110 VOLT A.C. 60 CYCLE 

Just plug into Cigar Lighter on Dash. 

ravflectric 
Super 

Model 6 -71160 
60 cycle 

60 -7i Watts 
$3795 

LIST 

Size 
4 "x5 "x6" Operates 

Wire Recorders 'uting Machines 
Amplifiers Turntables 
Soldering Iron Small Electric Drill 

fledric 
Master 

Model 6 -51160 
60 cycle 

40 -50 Watts 

sire 
4-x5-x6' Operates 

Curling Irons Small Dictating Machines 
Radios Test Equipment, etc. 
Turntables Portable Phonographs 

;2495 

lflectric 
Senior 

Model 6 -1160 
60 cycle 

35.40 Watts 
$1595 

LIST 

Size 21/2"x21/2"x41/2" Operates 
Test Equipment Short, Long Wave Radios 
Turntables Portable Phonographs 
Lights Electric Shavers, etc. Ì- Electric 

Midget 
Model 6 -11160 

60 cycle 
10-15 Watts 

$1095 
LIST 

Size 2"x2 "x3 1/2" 

Operates Test Equipment, All Electric Shavers 

Fully Guaranteed 
See Your Jobber or Dealer 

TERADO COMPANY 
MFRS. OF PRECISION EQUIPMENT 

1068 RAYMOND AVE. ST. PAUL 14, MINN. 

In Canada write: Atlas Radio Corp., Ltd. 
560 King St. West, Toronto 28, Ont. 

Export Soles Division: Scheel International, Inc., 
4237 N. Lincoln Ave., Chicago 18, III., U. S. A. 

Cable Address- Harscheel 
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SELECTED SURPLUS 
NON -INDUCTIVE RESISTORS 

Ohmite, 250 Ohm, 100 Waft. 

we 

591 
Special, 5 for 52.50 1 

SOLA CONSTANT VOLT. TRANSF. I 
Pri. 95 -125 volts, 60 cy. Sec. Regulated e 9.95 1 at 115 volts 30 VA. V, 

120 VA. $22.50 

OIL CONDENSER SALE 
2 MFD -2500 VDC.52.95 3.75 mid 660VAC..52.45 1 

4 MFD -2500 VDC. 5.95 .1 mid 7500VDC .. 1.75 1 

2 MFD -3000 VDC. 3.95 .1 12KV DC 2.95 
3 MFD -4000 VDC. 5.95 .01v ..01 12KV DC 2.95 1 
1 MFD -5000 VDC. 2.95 S mid 660 VAC 2.95 I 

6 HY, 400 MA FILTER CHOKE 
Made by Acme. Only 30 Ohms DC Res. $250 I 
ALL BRAND NEW. L 
Priced at a fraction of cost. 3 for $6.50 I 

0 -150 MICROAMP METER I 
G.E.. 2" flush Bakelite case. Scale 0 -150 x4.95 

1 Mrcroamps. BRAND NEW. A Terrific Value. 

G.E. PLATE TRANSFORMER I 
Pri. 120 V.. 80 ey. See. 1140 Volts Ct. 1 amn. 1 
Ideal for Bridge Rest. Fully Cased. Herrn. E,16.¡í[ 
Sealed. In o I nal cartons. ONLY. ..ra 1g JJ 

MOBILE DYNAMOTORS 
MADE BY PIONEER AND EICOR 

I 

1 
G Volts Input. 425 

Long. 
at 375 

$2495 G Dr, 
Weight 

. 42 Long 4" 
List meter. Weight 10 lbs. List 

Price Approx. $70.00. 
BRAND NEW, ONLY 

CARTER SUPER DYNAMOTOR 
12 Volts Input. 400 V. Output (n 200 MA Con. 
tinuous or 375 MA Intermittent duty. Model 8420. I 
Designed for Police. Aircraft and Ma- 

rineUse. Small, rugged and effi- 
cient. 

O 7..7T I 
t. L.,,'. I BRAND NEW, ONLY 

G. E. RELAY CONTROL I 
(Ideal for Model Controls, Etc.) 1 

Contains a sigma midget 8,000 ohm. relay (trips I 
at less than 2 MA). high Impedance choke, bi- 
metal strip. useful pilot and many seful parts. 
The sensitive relay alone Is worth much h 
than the total $1.25 $9.90 low price f... Each 10 for 

Panel Meters METER BUY 
OF THE YEAR! NEW GOVT SURPLUS 

STANDARD BRANDS 
2" METERS 

0.10 MA AC 52.95 
3" METERS 

.58.95 
0 2011 
0 -100 \l ier aariin. 7.95 

5l ICI,,,I11, 6.95 
la \lirr",ani, . 5.95 

\Ir 1 rep. 5.95 
1.1511,11 4.50 
bI 50 Milli:mm .. . .50 \lülixiuu . 4.50 

U -:fun ]I111Lm,P . 4.50 
>lil 1101,111 4.50 

3.Ì00n \lilliarmi 4.50 
0.511 Solt lt(' 11 MA' 4.95 
0-I50 S. In 11 MA 4.95 

-, \',dl'. A,' 4.95 
4.95 

II II 

\ -..I 7.50 
r 

`1 111111111111e1 9.95 " METERS 
0 -200 Mlcrom00 58.95 

2" Simpson Meters I 
Round bake) its ease. I 
Brand new. 'I I 

cartons. Q395 
0 -1 MA DC. I 
0- 300Vo11 >IU'. InuH I 
Ohms /v $38951 
(1 MA) 
DB Meter - 111 to 1 

+20 $3.951 
ANT 3 $11.50 METERS. B 

WIRE WOUND RESISTORS I 
Stock too long to list. We can supply most Sizes, 
so order what you need. 

5 Watts. From 1 Ohm to 40K Ohms..5.0. $ .09 
111 Watts. From 1 (Ihm to 711K Ohms..Fa. .15 I 
2ii M'IItI %. From 4 Ohms to 50K Ohms.. En. .20 _, Watts. From 1 ;Ion to 10OK (111ms..1:n. .30 

IO.0 
Walls. From 5 Imes to IOUK Ohms..Yn. .40 

U Walls. From 50 Ohnts to IO0K Ohms.. F.a. .50 
ADJUSTABLE SLIDER. WIRE WOUND 

In Watts from I Ohm to I0K 
1 25 Walls from 20 Ohms to 2.5K 

S 34 
VACUUM CONDENSERS 

50 tariff. 32 KV, Eimac 59.95 
50 mm /. 20 KV, Jennings 7.95 1 

1 MEGOHM,1 / W.W. PRECISION RESISTORS, I 
LC 8055. 970 ca.; to for $8.95 I ONLY 

BAKELITE CASED MICAS 
MFD VDC Price MFD VDC Price MN) VDC price 
.001 600 $ .1K .01 1 KV S .45 .02 2 KV S .90 
.002 600 .24 .002 1200 .35 .005 2500 .a5 1 

.01 600 .26 .024 1500 .65 .002 2500 .45 
.02 600 .26 .033 1500 .75 004 2500 .50 

1 Min. Order 53.00 -25?o with Order 

PEAK ELECTRONICS CO. 
166 West Broadway. New York 7, N. Y. I 

I Phone WOrth 2 -5439 I 

i I- 
126 

1 

60 PPS 
FROM FINAL 
COUNTDOWN 
(PLATE OF v1081 

CLAPPER 
RECTIFIER 

EARLY 

A0. 

8+ 

REFC. 

ERENCE 
AXIS es r 

ISOV 

+ 

PULSE IN D.C. REFERENCE 
FREQUENCY AD 

PULSE to LATE 

+I50V 

- LATE PULSE 

-IN PHASE 

- -- EARLY PULSE -( 
RANGE AT 
CLAMPEDLEVEL 

POSITIVE 
PEAK 
RECTIFIER 

R -C FILTER 
NETWORK I T 

GRID 
RETURN OF 
MASTER 
OSCILLATOR 

Fig. 12. The clamping- comparison line lock. 

horizontal pulses are injected on its 
cathode from the V1, stage. In this 
manner the composite sync -blanking 
pulses of negative polarity appear at 
the plate and are injected into the 
grid of V. as described for Fig. 8. 
Fig. 9 shows the rectified composite 
output signal displayed at line fre- 
quency, and Fig. 10 illustrates the 
field frequency. 

Horizontal and vertical size and 
linearity controls for Vidicon sweep 
are incorporated as screwdriver -ad- 
justable chassis controls. The ampli- 
tude of vertical sweep ( "Camera 
Height Control ") is determined by 
the setting of a potentiometer in the 
grid excitation branch of V.511. A sep- 
arate potentiometer across the resis- 
tors which determine the bias on the 
Viol grid serves to adjust the tube 
transfer -curve characteristics and is 
the sweep "Vertical Linearity Con- 
trol". The two adjustments are obvi- 
ously interdependent in action. The 
camera "Width Control" is an ad- 
justable condenser between the ± 2 
counter output (V.,) and the camera 
horizontal output stage Ví1. 

The master oscillator can be locked 
in operation by the 60 cycle a.c. power 
line frequency by means of a unique 
clamping- comparison circuit. Two 
selenium diode rectifiers are used as 
indicated in the simplified schematic 

1 of Fig. 12. The action is based upon 
the fact that the blocking time of the 
oscillator is dependent not only upon 
the RC time constant of its grid cir- 
cuit, but also upon a static grid po- 
tential which determines the extent 
to which the grid condenser may 
charge during the "on" time. Pulses 
from the final vertical countdown (60 
pps) are combined with a fixed d.c. 
potential upon which is superimposed 
a 60 cycle a.c. line voltage, and the 
resultant clamped voltage is used to 
vary this static grid potential and 
automatically correct the master 
oscillator frequency. 

The fixed reference d.c. potential is 
applied at the cathode of SR, in 
series with the a.c. filament winding 
Y -Y (Fig. 6). The anodes of SR. and 
SR, are parallel connected across a 
d.c. potential and pulses from the 

SUMMER CLEARANCE 
PRICES SLASHED 

T.V. TUBES -ROCK BOTTOM PRICES 
In lots of 6 each No. only 

6BG8 89c 6C88 39c SAGS 35c 
19BG8 89c SAKS See (WWI ....51.05 
125 %7 47c 613Q6 57c 654 49c 

Tuba Special -Broken Keys- Electrically 
12AS...29C; for $1.00 12S...49c; 
Tube Sale- _2A7.55- 27- 85- 31 -50. 

6 of 

Perfect 
7 fer $3.00 

No Mixed Asst. 
Any Type $2.25 

Heavy Duty Shielded .P. Input Trans $1.00 
H.D. Silver Contact Trans. Keys 1.00 
Bat Handle S.P.S.T. or D.P.S.T. Toggle Switch. 25e 
Icolantite Octal Panel Clamp Sockets 
100 Assorted Resistors 
1 Mftl_, 1,000V Oil Filled Cond. 

3c ea. 
$1.95 

751 

2 Gang Var. Cond. 456 N.C. with Ose. Section. 
29 in. Pulley on 4k" Shaft 49e 

Westinghouse Kuprox Rectifier (1.64 Amp. 28 
volts. Reg. $11.00 ea. Special 31.93 

BRAND NEW 10" PHONO RECORDS- ASST 
J o:x- Popular. Rhythm-Blues. 

12 for $1 79 or 24 
pe 

efer $3.00 
Soigie Pole -1O POS. 2 Gang Switch 39e 
Grind 

your and 
Crystals. Pure Brazilian Quarts. V t- 

( lb. pkg g1.Ó0 

4 Tuba Drilled . 1/2"K81/2"xlMes. 2St rien 
Sign l Corps Phones -2 M. Ohms (8 M. Ohms 

2 
1I 

Ft. Ext. Cord and Plug, 40e 

TOBE TUBULAR ELECTROLYTICS 
20.20 AIFD. 150 V...49e 30 -30 MED. 150 V...57e 
40 -40 MFD. 150 V... 59e 

Law -Los Short Wav 
Lock Typa Air Trimmer 

S/Arfable Cendeneera 
5 PI. 2UMmfd. ....34e 
7 PI. -20 -35 Mmfd..1Se 

co. 8 PI. -30 -35 Mmfd. 
14 P1. -58 Mmfd 244 

3 GANG T.R.F. 
VARIABLE CON - 
D E N S E R S 

- 000365 Con. 65e 

Wail SLIDE 

SWITCH ....1Se 
1.000 OHM WISE WOUND POTENT . 151 
30 HY- FILTER CHOKE SNI 3 fa' r 51.25 
IEEO CRYSTAL $$$$$$$..12 for 51.00 -$$.00 Per C 

RCA sana Switerms- 
3 gang. 3 pos. 3 band.30e 6 gang. pos. 4 -5 ban4.40c 
Trimmer Padder Ant. -all Omantite- slnelen. dual: 

trW 1115 -100 asst. $2.25 
10N:Prospe ExP 

toostruct a U.S. Army Tyype of Metallic Mine Detector 
Amplifier. Amplifier unit only (less tubes and bat. 

with cables. headphone rd, and lack. Army 
w s) 
wiring diagram. Type AN/PRS-1 $1.95 
Phil. push button Rotary Switch Double Pole....35e 
8 or 9 gang Push Button Switch 49c 
Iiit11.1.ED CHASSIS FOR 5.0 tubes 5 "x10 " %l1,1J " 25c 
PHONE JACKS-01E:N & CLOSED AUTO 18c 
156 -1 RATIO VERNIER DIALS -4 in.. ah In. Huh 35c 
SALE-MONO RECORD ALBUMS -12- -3 Gimp. -15c: 

10 "a comp.-15c; 4 comp.-- 20í_12 comp.-89c 
VULCAN HEAVY DUTY 100 WATT SOLDERING IRON. 

Built for U.S.N. -Brand New -E> uiv. cells tar 
88.50 OUR PRICE $2.99 

MINIMUM ORDER $3.00 -NO C.O.D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 

NEWARK SURPLUS MATERIALS CO. 

324 Plane Street, Dept. JY, NEWARK 1, N. J. 

SAY YOU SAW IT IN 

RADIO & TELEVISION NEWS 

COMPLETE TV AERIAL KIT 
Cun,,bn9 of: 

H,lew antenna 
741. heavy duty 

1 

-` - - 75.11. 300 Okra wire 
30.11. guywira 
Sturdy swivel 'bon 
6 standoff 'n 1- 

Mors 

Special 47 5 
Priced Boned 

STRAIGHT LOW TV 
AERIAL AR277 

Only 175 
ray . 

pre 
Servicemen's 

aembled. Loy 
band g ray only, with 
most clomps for mast 
up le 

10% CASH WITH ORDERS 

LMO RADIO CO. 
v 509 ARCH ST. 8 6205 MARKET ST. 

Philadelphia, Pp. 
6th 8 ORANGE STS. Wilmington, Del. 
4401 VENTNOR AVE. Atlantic City, N. J. 

1133 HADDON AVE. Camden, N. J. 
317 Park Heights Avenue Salisbury, Md 
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final countdown (hence dependent 
upon master oscillator frequency) are 
injected at this point. With the "Line - 
Lock" switch S. closed (unlocked po- 
sition) the static grid potential is 
fixed by the d.c. potential of 150 volts. 
The comparison function is shorted 
out in this position of the switch. 
With S, open (line -lock position) the 
cathode of SR. is varied above and 
below the d.c. reference potential at 
the 60 cps line rate. Injection of the 
60 pps from the final countdown to 
the anodes results in a clamped value 
at SR, dependent upon the relative 
frequency with the 60 cycle variation. 
SR: serves as the positive peak recti- 
fier for the clamped pulse. If the 
master oscillator and all frequency 
dividers are exactly adjusted, the 60 
pps coincide with the 60 cycle varia- 
tions, and the voltage is clamped at 
the d.c. reference potential. (See 
waveforms, Fig. 12.) If the 60 pps 
from the final counter are early or 
late (too high or too low in fre- 
quency) the clamped level falls in the 
negative direction or rises in the posi- 
tive direction. The level change is 
filtered to pure d.c. correction at the 
output of the filter network to which 
the master oscillator grid is returned. 
The direction of change is such that 
the cut -off period is shortened if the 
frequency was too low, or lengthened 
if the frequency was too high. 

The author wishes to thank George 
Fathauer, inventor of this system and 
president of the Doge Electronics 
Corp., for supplying the technical data 
on the camera and permission to pub- 
lish this article. 

WIRELESS OPS OF "OLD" 
OR some we have heel, consider- 

' ing a column dedicated to "Old Time 
Wireless Operators" -not "Radio Oper- 
ators" for that appellation is 1- 

ern. We believe that we May have stltlle- 
thing along that line in the near future 
as our mail has brought us a reminder 
that 1952 was the 40th anniversary of 
the sinking of the "S.S. Titanic" in the 
North Atlantic and the subsequent em- 
ployment of a large number of wireless 
operators for our American passenger 
ships. 

It was in 1912 that our radio oxen put 
on long pants and became an integral 
part of American shipping. What has 
bee of these men? Through this col- 
umn we are going to try and find out 
what goes with the "Old Timers." 

Our compliments to all "Old Timers." 
of 1912 and thereabouts and we would 
certainly appreciate your writing us as to 
when and where you first became a 
"commercial" operator, either ashore or 
afloat and by wl you were employed. 
We would also like to know how long 
you continued as a conlmercial radio op- 
erator and what you are doing now. A 
recent picture of yourself would also add 
interest to the column as would career 
highlights. 

We feel that your story will be of in- 
terest to our readers, so you old brass 
pounders get busy and write us, in care 
of this column, and watch for its early 
appearance. 

July, 1953 

SEE LEO FIRST FOR . 

hallicrafters 
I can SAVE you money...Liberal Trade -ins - LEO 1 

ME YE R SON 
W1 GFO 

JUST ARRIVED! THE NEW 100 WATT HT -20 XMTR - $",19.50 

$179.50 
S -76 RECEIVER 

Extra selectivity with double superhetro- 
dyne circuit. One RF, two conversion and 
3 IF stages. Ronge 550 -1550 Kc, 1.7.34 
Mc in four bonds. 8 tubes plus voltage 
regulator and rectifier. Complete with 
tubes, less speaker. 

NAME YOUR TERMS LOW DOW 

5224.50 
SX -71 RECEIVER 

Double Convérsion sharp selectivity, 
plus built -in NBFM at moderate cost. 
11 tubes plus voltage regulator and 
rectifier. Low down payment. 

N PAYMENTS PERSONALIZED SERVICE 

HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 

S-81 $49.50 5-408 
S-82 $49.50 S-53A 
A-84 $99.50 S-72L 
5-38C $49.50 S-77A 

R -46 Speaker 

$119.95 ST -83 $129.95 
$ 89.95 S -78A $ 89.50 
$119.95 5X -62 $299.50 
$119.95 S -72 Portable $109.95 

S19.95 SX-73 $975.00 

Famous WRL RADIO 
REFERENCE MAP 25c 

Iowa ...:.., «t 
CU on 10 -20 8 75 Meters 

NEW LOG BOOK 25c 

IT'S NEW! IT'S FREE! 

WRL 1953 CATALOG 
Send for your copy today. Con- 
tains everything new in radio and 
television. Jam -packed with bar- 
gains. Leo I. Meyerson, W(GFQ 

WRITE -WIRE 

Iv. Pt1N1' \ IEORTOa1(T 
COUNCIL BLUMFS, 

INCORPORATID 

IOWA 

SPEAKER RECONING 
Complete line Cones. Spiders, Rings 
and Voice Coils. Custom Built Voice 
Coils. Low prices. Write for Parts 
List and Reconing information. 

WESTERN ELECTRONICS CO. 
31(14 Went ('olio,' Veneer 4, Colo. 

"-THE BATTERY RECORDER 

WALKIE- RECORDALL IRECOSDER PLAYSACKv 
Continuous. permanent. accurate, indexed recording at 
only 5e per hr. Instantaneous. permanent rplayback. 
PICks up sound up to 00 ft. Records conferences. lee. w dictation, 2.way phone A ale. : while 
walking. riding flying. Records In lo.ed briefcase 
with "hidden mike"! write ter Detailed Literature. 

MILES REPRODUCER CO., INC. 
812 BROADWAY Dept RN 7, NEW YORK 3 N Y 

1 

1 

Send For 
FREE Copy 

WORLD RADIO LABORATORIES 
740 West Broadway 
Council Bluffs. Iowa 
Please send me: 

Radio Map 25r SX -71 IRR. 
New Catalog S.76 Info 
Used Equipment List New Log Book 25P 

Name 

Address 

City Slate 

R-7 

GET INTO 

ELECTRONICS Alit 

Sn .1,- in ;oil, it. int,'.ting 
Orlon e expansion. tee.. drvrlopments demand 
trained .periallsts. Study all phase: radio & 
elrrnnnic, theory and practice: Ty: FBI; broad- 
casting; servicing: aviation. narine. pollee radio. 
Ill month course. Graduates in demand by major 
Con.panies. II. S. or equivalent required. Begin 
.Ian.. Starch. June. Sept. Campus life. Write for 
catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 
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Here's the new 

MINA 
All- Purpose Crystal 

MICROPHONE 
MODEL 777 
List Price 5111.93 

MODEL 777s 
(with switch) 
List Price $20.93 

Chace includes 
radle 

tar mounting 
an stand/ 

Its Versatility and 
"Hand- a- Bility" make it 
an ideal low -cost 
all- purpose microphone 

, 

LIGHT! The new "777" Slim -X Micro. 
phones are rugged little microphones 
weighing only 6 ounces! They are 
designed for good -quality voice and 
music reproduction. Their versatility 
and "hand -a- bility" make them ideal for 
use by lecturers, announcers, instructors, 
and Hams; for audience participation 
shows; carnivals; panel and quiz shows; 
and use with home- recorders. When 
mounted on either cradle or swivel, the 
"777" can be removed in a flash (no 
tools necessary) -simply by lifting it out 
of the holder. This makes it an ideal 
" walk -around" hand -held microphone. 
TECHNICAL INFORMATION: Smooth 
frequency response -60 to 10,000 c.p.s.; 
special -sealed crystal element -for long 
operating life; high impedance; 7' 
single- conductor cable, disconnect type. 
Dimensions: (Microphone only) Length, 
41l / "; Diameter 1 ". Finish: Rich satin 
chrome overall. 
NOTE: Lovelier cord for suspension of Micro- 
phone around neck is available. (optional). 

ACCESSORIES FOR "777" 
MODEL 538 STAND is a heavy die -cast base. 
Includes metal screw machine Mind for connecting 
microphone adaptor to stand base. 

List Price: $3.00 
MODEL A25 SWIVEL ADAPTOR features a 
long -life, high -quality swivel connector. Is lined 
with a long -life nylon sleeve -for noise -free and 
scratch -free insertion and removal of microphone. 

List Price: $5.00 

I25 -Watt Audio System 
(Continued from page 41) 

oltage is connected to terminals 3 
and 4. The remote control relay coil 
is supplied through terminals 5 and 6, 
while terminals 7, 8, and 9 receive 
audio voltage from the speech ampli- 
fier section. Also mounted on the 
rear of the modulator chassis is a 

bayonet -type fuse holder. 
No under- chassis view is shown of 

the modulator, as the only parts lo- 
cated there are the filament trans- 
formers and relays, and these parts 
can be mounted in any convenient 
location. 

For front panel views we turn to 
the photograph showing the complete 
transmitter. Three units make up the 
entire rig, with the r.f. section (see 
RADIO & TELEVISION NEWS, June, 1952), 
at the top. Below the r.f. section is 
the modulator panel, and at the bot- 
tom is the speech amplifier unit. 

Looking first at the modulator panel 
we find the 811 plate current meter at 
the center. Below, near the bottom of 
the panel, are the filament switch. 
filament pilot light, plate pilot light, 
and plate switch. 

Components mounted on the speech 
amplifier panel are: Input control, 
R:, output control, R. and a dummy 
knob was used to balance the front 
panel layout. Below the knobs are 
located the microphone connector, 
clipper "in -out" switch, a.c. switch, 
and pilot light. 

Aluminum was used for all founda- 
tion components. All chassis are 12 x 
17 x 3 inches in size and all panels 
are 8% x 19 inches. Chassis- mount- 
ing brackets were used to strengthen 
the units. These were cut and bent 

from 16 -gauge sheet aluminum at a 
local sheet -metal shop. 

The chassis were left bare, but the 
fronts of all panels were given a coat 
of "Cadet Gray" auto enamel, follow- 
ing a primer coat of zinc chromate. 
The finishes were sprayed on, followed 
by a half -hour period of baking under 
heat lamps. Heat should not be ap- 
plied, however, until the enamel has 
become set at room temperature. 
Needless to say, all panel drilling was 
completed before the paint job was 
undertaken. 

Construction of the audio units fol- 
lowed normal procedure, with all 
major components being mounted be- 
fore wiring was begun. All 60 -cycle 
a.c., high -level audio, and d.c. wiring 
of any appreciable length was laced 
into cables which follow around in the 
corners of the chassis. Low -level audio 
leads were shielded, while all small 
parts such as resistors and condensers 
were either connected between socket 
terminals or mounted on lug strips. 
The type of octal sockets used in the 
speech amplifier have soldering lugs 
as an integral part of their mounting 
plates. All ground connections for 
any given tube were made to the 
lugs on that tube's respective socket. 

Sockets for the 811 modulator tubes 
were mounted with spacers about 1'. 
inches below the surface of the chassis 
due to the height of the tubes. This 
permitted the vertical mounting of the 
811's even with the 8% -inch panel. 

After completion of the modulator 
and speech amplifier, each unit was 
checked through with an ohmmeter as 
a precaution against errors. Then the 
two sections were mounted in a stand- 
ard 26'sí -inch rack cabinet, along with 
the 250 -watt 813 r.f. section described 
in the previous article. Interstage 
Nciring was laced into a cable which 

Bottom view of the clipper -filter speech amplifier system. The small choke near 
center is in the clipper -filter circuit. Terminal strips were used liberally for 
precise wiring. The "professional" dress is easily achieved in this large chassis. 

SHURE BROTHERS, Inc. 
MICROPHONES and ACOUSTIC DEVICES 

225 W. Huron St., Chicago 10, 111., Cable: SHUREMICRO 
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was run down the side of the cabinet 
and secured to the wall at several 
points by cable clamps. 

Testing and adjustment of the clip- 
per controls were made with the r.f. 
section delivering full power to a 
dummy load and with an oscilloscope 
connected to give an r.f. envelope 
pattern. The output control of the 
clipper was set to a point somewhat 
below the 100 per -cent modulation 
point. Then, while speaking into the 
microphone, the input control, Rr was 
advanced until audio peaks reached 
a point where they no longer increased 
in amplitude. This was the point 
where clipping was beginning. Ad- 
vancing the input control beyond this 
setting did not increase the peak am- 
plitude, but did bring up lower -level 
passages. With clipping taking place, 
the output control, RI., was advanced 
until the oscilloscope indicated 100 
per -cent modulation, as evidenced by 
peaks nearly reaching the zero -level 
line. Under normal conditions the 
output control setting does not have to 
be changed. The degree of clipping, 
however, can be adjusted by changing 
the position of Rs. In the writer's rig, 
normal settings for 100 per -cent modu- 
lation and about 10 db of clipping 
showed both input and output controls 
at about 11 o'clock. Input control 
settings in other cases, however, may 
vary widely, depending upon the type 
of microphone used, the level of one's 
voice, and the distance the operator 
speaks from the microphone. -3p- 

SERVICE BENCH NOTE 
By R. A. HUNHOLZ 

RA)'T I1E1).% .N(1DEI. 02002:1 

There was nos I or picture on this 
set and the cult r complained that 
the set blew 1. aiap fuses so he had Put 
in a 6/10 amp. "tilo -Blo" unit which 
immediately blew out. 

We pulled out the two 611Q6's and 
the 6W4, inserted a I/ amp. fuse and 
turned on the set. The sound was re- 
stored. The c elusion was that the cur- 
rent requirement of the set was too high 
due to a short in the high -voltage branch. 
Resistance readings taken throughout 
this section revealed no shorts. A tl.c. 
ammeter, a-1er, on the I amp. scale, was con- 
nected to the bridge fuse mounting. An 
a.c. ammeter was used in the primary Of 
the power transformer. The power plug 
was inserted carefully in the a.c. outlet. 

The set's current constunpt' rose to 
normal on the ammeter in the primary 
circuit and then as it came up to operat- 
ing temperature rose alarmingly. The 
d.c. ammeter reading also increased be- 
yond normal and short-circuit frying 
noises were heard in the high -voltage 
cage. The a.c. plug was pulled to prevent 
power transformer burn , 

Brief connection was again made and 
white arcing was seen inside the hori- 
zontal linearity coil. This coil was re- 
moved and upon being disassembled 
arcing was found on the iron core and 
burn -through on the coil form was dis- 
covered. None of this damage was visible 
on the outside of the coil. The iron cote 
is at ground i ntial and the coil wind- / ing carries boost voltage and high -fre- 
quency a.c. for d.c. high -voltage genera- 
tion. 

Replace the horizontal linearity coil 
to correct this fault. 
July. 1953 

MONEY MAKERS! 
FOR MOBILE -RADIO SERVICE ENGINEERS! 

Provide for future expansion in this profitable 
field, with Lampkin frequency- and modula- 
tion- measuring equipment. 

For Any Number of Frequencies, 
AM or FM. The Type 105 -B MFM. 
The Type 105 -B Micrometer Frequency 

Meter, or MFM, measures center- frequency on 
any number of nearby transmitters, AM or FM, 

0.1 MC. to 175 MC. Performs as signal generator 
for mobile receivers, 20 MC. up. Meets FCC re- 
quirements for mobile services, with accuracy 
guaranteed better than 0.0025',;. Can be checked 
against WWV. Price S220.00 net. 

The Type 205 FM Modulation Meter 
for Multiple Mobile Frequencies. 
Instantly tunable anywhere, 25 MC. to 200 
MC., the Type 205 measures maximum FM 
deviation due to modulation, as required 
by the FCC. Indicates 0 -25 KC. deviation. 
Simple to use, easy to carry. No charts or 
tables. Price 5240.00 net. 

Send name and address for literature 

Name 

Address 

City State 

©7 LAMPKIN LABORATORIES, INC. 
MFM DIVISION 

BRADENTON, FLORIDA 

edlz ,s, caul. stv.f:nzeLs, 
PUBLICATIONS 

BETTER TV RECEPTION 
New 2nd Edition. 

IT COVERS ALL YOU WANT 
TO KNOW ABOUT 

fringe and low- signal areas 

BETTER TV RECEPTION has 
become the standard guide l 
for the installation techni. 
cian and a popular text for 
TV enthusiasts. i 

Book No. E &E -TR2 

$2.50 per copy ' 
(paperbound) at our store 

i1ARN 

b 

rece0 n 
ty in fringe and 

few signal areas 

Radiotelephone Li Manual. Typical study ques- 
tions with concise answers for any commercial U.S.A. 
radiotelephone operators license. Order Book No. 
EILE -RLI $3.73 
Antenna Manual. A practical, comprehensive book on 
antennas, for everyone interested in transmission and 
reception. Over 300 pages. Order Book No. ESE -AM1 

S3.S0e 
Radie Handbook. Giant 13th Edition. A one volume 
library of radio information with extensive, simplified 
theory. Detailed how -to- build -it data on dozens of 
items of practical radio equipment. 734 pages. Order 
Book No. EBE -RH13 $6.00 
Surplus Radio Conversion Manual. Volume 1 Pro, 
tiro! conversions. Write for list of contents Order 
Book No. EBE -SMI 52.50* 
Surplus Radio C Sion Manual. Volume 2. Com- 
panion to Volume 1. Order Book No. E &E- SM2.52.30* 
Plus any fan- 

BUY FROM YOUR DISTRIBUTOR 
T ON 

E D I T O R S . edol s ENGINEERS, G 1tN E ER S, l t d. 
R O Y 6 8 9 A S A N T A B A R B A R A , C A L I F. 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Come to the Great Shope of Coyne in Chicago. G.I 
practical training in prq rtunity fields-TELEVI- 
SION-RADIO- F..I.ECTRICI T'Y - i t I.CTRO\- 
ICS -vi t al in Defense Program. Prepare now fora bet- 
ter job in Industry or better service rating. 

Approved for V t r n 
Finance Plan- Enroll now. pay most of tuition later. 
If you need part -time work to help out with living ex- 
penses sells at Coyne, we'll help you get it. Special 
tuition plan for men of orate Age. 

FREE BOOK Clip coupon for Big Free Illus- 
trated Book. No salesuem will 

cu.. tNI\. 
B. W. Cooke, President A rETTNIERT n 

INSTITUTE CEAUTERED 

ISCHOO/ r`tabIöä reoslT 
899 

500 S. TPa.I,n:., Chicago 

ELECTRICITY * TELEVISION 
RADIO * REFRIGERATION Ts ELECTRONICS 

I B. W. COOKE, Pres. 
COYNE School 
500 S. Paulina St., Chicago 12, III. Dept. B3 -8511 

Send FREE BOOK and full details on: 
O TELEVISION -RADIO O ELECTRICITY 

I NAME I 

ADDRESS I 

CITY 

I 

STATE 
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** * * * **** * * ** *** * *rl*rf** **I 
*TUBES BRAND NEW! TUBES* JAN! BOXED! 
*10 ̂ . fisc 39'4.1 ... 29e 

*211 
93.15 10, 414 .. 40e 

22 . 49e 

*Mt:14 
09e 21 5A ... 09v 

2A 091 '24A 29c 
*:1142 2 ..91,19 :111::\ ...291 

11,0 39e 1 N\ 599 * 7('4 39c 5132\ 51.19 * JOY 19c 5:4 :A ..91.19 
*1 It 

41' 
39e CIIIA ....19e 

)F HEADSETS 

420 
441 
4.1:1 
41i4 . 

1620 . 

710:1 . 

I II 14 
11E34 . 

V11112 
\'T127 

*115-2:1 I, ieh Mined:nice, RI, 
NEW with ear rinds. ..;.15.N.1159 .95 

*,,,,NEW ' Inw ¡11,11 4hi o,. 1314A 11 NE:N' ,,..11....1_ 
W41 ear pals. card 1m1 1.1.5,4 

*iduc .. .... ...... 645 

It EllecInct 
A ND \F: \C' -\ \'(stern 7.25 

*C11:1117Á forts. 11 ft. NI \w 
*II.11i -U high inlnlrla I,. I .,Iole. 1 w 

*IIN IÌ4 high Inlpellao. I 

* SCR -274N * RRR * COMMAND 
7 * and 

c I.di.. ARC -5 * EQUIPMENT R81; a* 
* RECEIVERS 
*BC- 453 -190 to 550 IC 

BC- 454 -3 Io 6 MC 
*BC-455 -6 to 9 MC 

*1.5403.. 
TRANSMITTERS 

*A 955 -1 1 to 3 MC 29.95* 
*BC -457 -4 l0 5.3 MC.. 14.95 * 
*BC- 158 -5.3to 7 MC .. 14.95 29.9544 
*ARCS- T -19 -3 to 4 MC .. 24.95 34.95* 
*8C-459 -7 to 9.1 MC 24.95* 
*T -15 ARC S -500 to 800 MC . 29.95* 
*ADDITIONAL EQUIPMENT 729* *BC-456 Modulator 
*BC -450 Control Boa (3 Receiver) .. 1.49 1.95 2.75 

BC -151 Control Boa (Transmlttet).. 1-29 1.79 2.39* 
*BC-442 Relay Unit (ANT). 5.6944 
*Plugs: PL -117, 148, 151. 152, 153. * *151.156- 1.25 
*Flexible Shafting with Rear to fit 2.69* 
*3 Receiver Rack 1.79 2.29 2.98* *2 7ransmlticr Rack 1.69 2.39 3.974 
*Single Transmllet Rack . 

3.97* 
*DM-33 

Dot Above Racksmmand 
Set 1.95 3.9544 

* ® ARMY TEST UNIT 1.236 *l AteI(r is Contained in Metal box 51 * I long fl:,.I" wide . Si,4" deep. mina.%* 
i complete with test lend:: sind instruct iOn4 

book. Can be used for testing 1 141 ,n * * rt.J AC and DC measuring relis) I, 

cuits. checking 
n 

fuses and - * *.9 pneiwra. QQv8 # * SPECIAL ÿ44a 

* . FIELD TELEPHONES 

* Ì Arm.' , '1 -I, .sly r and) -* * i Cloned and electrically tested. using* * \ 2 flashlight cells and a pair of i * I \ tureonneeting wires. GUARANTEED...* * , Her 426.84 $22495* * F' LINE NEW * 

* * 
*20 POUNDS OF * ASSORTED , : * 
* RADIO PARTS ( r' 

* *AAT TERRIFIC BUY ' ".,/,'/ 
*ONl-Y..... 52.79 

* TURBO AMPLIFIER * * . fy 4 tube Amplifier used hv* 
U. S. Air Force. 115 V.* 

.o input at no cycles. 

* 1.1- * 4 I_`tr EXCELLENT. 
$1 19* 

SPECIAL 

* ARC- 5/R28 2 MTR RCVR* 

* $25.95 * 

* 
I 'het * Ali.,..it ba , 

h d il -* * .11 IC I,day: Tone, In on 100 ta* 
\ten. In four crystal hall - 

*nel .,d 'lo continuous tuning.I Tu14* 
*71711.T,111:: .\ 7 Ii S-SI er. 2 -12SH7 -1st and 2nd I.F.* * 
*1251.7 -fl t. 

AVC Spuelch. I2S1.7 -I st audlu.spucleh* 
* 12 :tt '!nd audio. 12587 -8.F. Ose -4th Harmonic* 
*7IÌÌ rTrIp. 12th Harmonic Gen. 7171 -Ohlr- 12(11* 
*F:N(ellein, nve0 525.95* 
*BE 

ST 
VISIT 

N.Y.C. 
5. BRANCH 

Cortland. 159* 
*YOUR Ìisf herey 

bara that space does not allow* 

MINIMUM ORDER $2.00 * 
*Immed late Delivery -Send 25oó deposit on C.G.D. or-* 
*dents ad ál sales taxi to your'emiwoce. ¡N'r.c. real 

PLATT ELECTRONICS CORP. 
*Dept. A. 489 Broome St., N. Y. 1 3, N. Y.* 
* PHONES: WO 4 -0827 and WO 4.0828 * 

BRANCH STOR 159 Greenwich St.. * * * * * * * * * * * * * * * * * * * * * * * * * * ** 

RADIO -TV 
Service Industry News 

EXCELLENT * 
USED USED NEW* 

$29.95 $49.95* 
24.95 
19.95* 
34.95* 

$13.95 
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AS REPORTED BY THE 

TELEVISION TECHNICIANS LECTURE BUREAU 

THE recent convention sponsored by 
the Television Service Engineers of 

Greater Kansas City, Inc., and billed 
as the national convention of the Tel- 
evision, Radio and Electronics Servic- 
ing Industry under the auspices of 
NATESA, was presented with a pro- 
fessional touch that was a credit to 
the officers of TSE who managed it. 

Perhaps the most significant fea- 
ture of this service convention was 
that the service businessmen who at- 
tended it paid a $10.00 registration 
fee. This bespeaks of a recognition of 
individual responsibility on the part 
of businessmen in service that is 
somewhat new to the activity of serv- 
icing. It adds a dignity to the busi- 
ness of servicing that men engaged in 
it are willing and able to "pay their 
own freight" in financing programs 
that are of vital interest to them. 

True, those who attended the Kan- 
sas City convention got a swell pack- 
age of information and entertainment 
for their ten dollar registration fee. 
They heard a series of intensely inter- 
esting and informative talks given by 
men who know service industry prob- 
lems; they were treated to a dinner, 
a luncheon, and a banquet topped off 
by an excellent floor show; and they 

were able to examine a wide range of 
the latest products of service interest 
in the exhibition hall. 

It was a service managed show. 
TSE had the whole- hearted support 
and cooperation of all local electronic 
parts distributors and most of the 
manufacturers' representatives who 
operate out of Kansas City. All ar- 
rangements for the affair were 
handled by a professional public re- 
lations expert. 

Service business and technical talks 
were given by John Thompson, Gen- 
eral Electric Company; Lee Allen, 
American Phenolic Corp.; Frank 
Mansfield, Sylvania Electric Products 
Inc.; Lloyd Austin, Simpson Electric 
Co.; Harold Rieth, Regency division of 
I.D.E.A. Inc.; Robert Artman of the 
Empire Coil Co.; Larry Kearney, La 
Pointe Electronics Inc.; and Chet Jur, 
Merit Coil d Transformer Corp. 

Al Saunders, nationally known lec- 
turer on TV servicing and director of 
the Saunders Radio it Electronic 
School of Boston, Mass., delivered two 
major talks. At the banquet he spoke 
on "Service Progress Through Co- 
operation" and on the last day of the 
convention he discussed "Service Edu- 
cation." L. B. Calamaras, executive 

The main auditorium of the Deming Hotel in Terre Haute. Ind.. was filled to capacity by 
TV technicians from Indiana and Illinois who came to hear Edward M. Noll present his 
TTLB lecture on u.h.f. television. Sponsored by Archer & Evinger, parts distributing 
firm of Terre Haute, the lecture attracted technicians from towns in a radius of 150 miles. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


vice -president of the National Elec- 
tronic Distributors Association spoke 
on "Service Licensing." 

Frank Moch, president of NATESA, 
presented association awards to John 
Thompson of the General Electra. 
Company, Neal Hunter of Sprague 
Products Company and Frank Mans- 
field of Sylvania Electric Products 
Inc., for their companies' public rela- 
tions programs on behalf of the inde- 
pendent service industry. 

Television Service Engineers of 
Greater Kansas City comprises twen- 
ty -eight member firms who operate in 
that metropolitan trade area. Present 
officers are Albert A. Richards, presi- 
dent; J. B. McDowell, vice -president; 
Ray Crawford, secretary; Robert Hes- 
ter, treasurer; and M. D. Thompson, 
sergeant -at -arms. 

Predictions -and a Credo 
David Sarnoff, chairman of the 

board of Radio Corporation of Amer- 
ica, painted a glowing picture of the 
future of TV and radio, of u.h.f., of 
color TV, and the electronics field in 
general in his keynote address at the 
NARTB convention in Los Angeles. 

Of u.h.f., he said, "Developments 
now under way will enlarge the cov- 
erage and improve the quality of the 
u.h.f. signal. New antenna systems 
will increase efficiency of u.h.f. trans- 
mission and control the broadcast 
energy so that the signal can be di- 
rected into valleys within the cover- 
age pattern. There is no doubt that 
operations in u.h.f. -'the band of the 
future' -will fill a place of growing 
significance in television." 

On the subject of color television, 
Mr. Sarnoff pointed to the recent 
highly successful demonstrations of 
compatible color television as proof 
that it was technically ready for sub- 
mission to the FCC for review and 
decision. He predicted that perhaps 
a half million color television re- 
ceivers could be produced within three 
years after the Commission estab- 
lishes commercial compatible color 
television standards. 

Woven into the fabric of Mr. Sar- 
noff's address was a moral challenge 
to all industry elements to fulfill all 
responsibilities of service to the public. 

"Radio was built on the basis of 
service to the American people. Tele- 
vision must be based on the same 
solid foundation. For all its drama 
and potential for profit, television 
should be no place for get- rich -quick 
Wallingfords, more interested in what 
they can take than what they can 
give. 

"Sure, they may ride high for a 
time, but they will have no staying 
power. Sooner or later, the public 

G will intervene, and they will lose out 
to broadcasters who have shouldered 
the responsibilities on which continu- 
ing opportunities for profit are 
founded. 

"Television, like radio, should be a 
profession, with all that term best 
implies in integrity, dignity, and above 
all dedication to a tradition of pub - 
July, 1953 

NOW...PROFESSIONAL QUALITY SOUND REPRODUCTION 
RIGHT IN YOUR OWN HOME! 

THE AMAZING NEW 

Replace any modern pickup with this new cartridge, 
and enjoy recorded music as never before! High 

compliance - freedom of stylus to yield to rapid lateral 
deflections- provides these exciting improvements: 

New shades of tone color from fine recordings! 
New clear timbre in high volume piano chords! 
Rich loin- frequency tones never prey- ly heard! 
Arm resonance, "needle talk," rendered inaudible! 
Stylus wear greatly reduced, record quality preserved! 
And above all - TRACKING DISTORTION ELIMINATED! 

High compliance, low-nlass stylus assembly and 
smooth linearity of extended range are exclusive 

features of the new Fairchild 215. 

First to achieve 
near -perfect lateral con)plianre 

for optimum 
performance 1ins 
diamilho ond 

f 
stylea[ s for 33r IS or 78 rpnr records 

owoNlY 
3750 

ORDER FROM YOUR AUDIO DEALER -or write direct to 

/1/RC/il/I/fi E UIPMENl 8 t Ave. & 154th St., Whitestone, N. Y. 
Manufacturers of the World's Finest Professional Sound Equipment 

THE FINEST IN 

®R TRU- FIDELITY 

V RECORDING 

SELLS 
READILY 

I $299.50 
f SLIGHTLY HIGHER 

WEST OF ROCKIES/ 

DEALERSHIP AVAILABLE NOW! 
MAIL COUPON FOR INFORMATION TODAY! 

s 
DUKANE CORP. Dept. RTN -73 St. Charles,lll. 

I 
I Send details on the new DuKane 

I Tru- Fidelity Tape Recorder. 

I am interested in a dealership. 

a 

I 
I Name 

I Address 

I City Stale 

ESTABLISHED AS OPERADIO" 1922 

!NOW! YOU'LL 
REALLY 

KNOW HOW 
TO USE 

OSCILLOSCOPES! 
Jere. ai I_ i is a practical 

book that w.,L. it easy for you 
In learn to Inv the oscilloscope 
I'I VILA' on all types of All, FM 
ml 'CV service work- - and 

dozens of other applications. 
M 111) E It N OSCILLOSCOPES 

AND THEIR USES. by Jacob 11. 
Reiter, Jr., of :Men It. IMNIont 
Labs contains :121; fart- janoned 
pages of Just the help you need 

written so you can easily un- 
derstand it. The bank slows ex- 
actly how the 'scope works 
bow to use it on aII service jobs 
f r o n1 trouble -shooting to re- 
aligning; hots to make connec- 
tions: Itow to adjust circuit 
components: how to set controls 
:u) d how to analyze patterns. 
:ISO illustrations including pat- 
tern photos make things doubly 

When, where, 
why and exact- 
ly how to use 
your 'scope. 

How to inter- 
pret patterns. 

How to handle 
tough jobs in 
less time. 

PRACTICE FROM IT 10 DAYS 
of our risk! - 

Dept. RN 73, RINEHART BOOKS. Inc., 
Technical Division. 
232 Madison Ave., New York 16. N. Y. 

Send \IOIII:ItN OSCILLOSCOPES S ANI, THEIR USES for 10 -,I:ty FREE EXAMINATION. If 1 decide to keen 
the las,k. I will then remit Sn.lnl plus a few cents Io,%tane 10 full pnrtuent. If not. I 111 return Ìxs,k 
postpaid and owe Sun nnthina. 

NAME 

ADDRESS 

CITY ZONE... STATE 
OUTSIDE U.S.A.-Price SO. O h with ,:r ter. ylume 

Lhack 
If book Is returnaOi 10 days. 
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TELEPHONES 
DESK 

taVATE- 
USES 
TER. 
A 
VALUE.tYAS0SHOWN ,j RINGER 

rail; RINGER 

TYPE PHONE. IDEAL FOR PRI. 
INTERCOM, AMATEUR MIKE. ETC. 
HI- QUALITY CARBON TRANSMIT. 

POWERFUL MAGNETIC RECEIVER. 
A LIFETIME $3.50 

BOXES FOR ABOVE. 
WOOD CASE 3.00 

BOXES FOR ABOVE. 
METAL CASE 5.00 

DYNAMOTORS 
ALL BRAND NEW -ORIGINAL PACKING 

INPUT OUTPUT 
TYPE VOLTS AMPS VOLTS AMPS PRICE 

PE 86 28 1.25 250 .060 54.25 
DM 416 14 6.2 330 .170 6.75 
Dm 33A 28 7 540 .250 3.95 
BD AR 93 28 3.25 375 .150 7.50 
23350 27 1.75 285 .075 3.95 
B19 Pack 12 9.4 275 .110 8.95 

500 .050 
0A -3A 28 10 300 .260 6.95 

150 .010 
14.5 5. 

5053 28 14 250 .060 3.95 
PE 73 CM 28 19 1000 .350 
337 14 8 425 .160 7.95 

for 
aUPE 

94. not 
on rn,s . place Re 

Price semne t 

INVERTERS 
92 115 PE- 218 -H: Input: 25 211 y c. and, 

New 544.50 350 500 cy 1500 v r 5. 14.50 
PE-206: 

0Input: t- amps.l Dim: 
amps. 

s01/22'*10V2 
v 900 

New. ° 522.50 

VIBROPACK. PUTL12YVDCTYPE OUT: 225 
250 275.300 VDC 100 MA. rand New with n 
2 spare vibrators 512.50 

FOR USE 
VIBRATOR. TRIAL 10 INVERTERS IDFLIVER- 

ING 115 VAC r 100 WATTS FROM 12 VDC..1.69 

MOBILES! C. D. MEN! CAP!! 
IDEAL DYNAMOTOR - CONVERTS EASILY 

TO SUPPLY UNIT DELIVERING 
12 VOLT INPUT 6 VOLT INPUT 

300V F, 90 MA EB( 
n 

150 
MA OR 160V 5i 110 MA 610 

325V Co 125 
BRAND NEW WITH $3,75 CONVERSION DATA 

BAND PASS FILTERS 
INPUT IMPEDANCE: 2000 OHMS. OUTPUT: TO 
GRID. AVAILABLE AILABLE IN FOLLOWING RANGES: 
CHANNEL Fr. F I F2 

5 1155 R30 1620 
7 2270 1620 31RO 
8 3180 2270 4450 
9 4450 3180 6230 

10 6230 450 11720 
Fr.: Center Frro. in CPS: FI and F2 are lower and 

r limits (CPS) respectively. at -20 db rots. upper 
1S/s" diem. x " I. Price, 54.95 Each 

JAN /UG CONNECTORS 
UG 9 'U 50.85 UG 58 U 50.70 
tic 10 'U .9S UG 89 U 1.05 
UG 21'U .80 UG 102'U .75 
UG 228/U 1.25 UG 188 /U 1.15 
UG 22/U 1.20 U6 254/U 2.50 
UG 27/U 1.20 UG 261/U 1.10 
UG 27A /U 2.25 0- 166366 .75 

GN 35 Hand Generators 
BRAND NEW, IN ORIGINAL CARTONS. 
WILL DELIVER 8 V iP G 2.5A AND 325.365 
V p l00 MA OR 10 V 1.25A AND 380.420 
V l 70 MA. LESS HAND CRANKS. A 
GREAT VALUE $17.50 

H.V. FILAMENT XFMR 
NO. FT.3RA- 

PRIMARY: 115V 60 CV. 1 PH. 
SEC.: 2 WOGS. 2.5V AT 7 AMPS - 

EACH. AND 1 WDG. 6.3V n 2.5A 
TESTED AT 7500 VDC BETWEEN 
ALL POINTS. 

HERM. SEALED. SIZE: Ss /p N x 31/0" 
- 

2?'e'4 e 
W. 

CENTERS. 
TUDS, eh 

(.L }.-w 

AS SHOWN $2.79 

LII 

SELENIUM RECTIFIERS* 
Current 18/14 36/28 54/42 130/100 

(Co:: tenuous) Volta Volta Volts Volta 
1 Amp_ Ì1.25 52.10_ 53.60 -- 67.50 
2 Amp.. 2.20 3.60 6.50 10.50- 

2,2 Amps. .. .. ... .... - 13.00 
Am.. 3.75 sass 8.7s 

5 Amps.- .95 7.95 12.95 
-14.00 

_27.00 
6 Amps_ 5.50_ 9.00_ 

10 Amps_ 6.75 12.00 20.00 
_33.00 
10.00 

_50.00 - 12 Amps. 8.50- _16.00- 
20 Am.. 13.25 

_25.50_ 

24 Amps -16.00 
_24.00_ _36.00 _90.00_ 

98.00 
30 Amps_ ^18.50_ 

_31.00_39.50 
FULL -WAVE 

36 Amps. 25.50_ 
_36.00 

45.00_ BRIDGE TYPES 

end M.O. or Che k. Shipping Chis. C.O.D. 

COMMUNICATIONS EQUIPMENT CO. 
III Liberty St. Dept R / New York City 7. N. Y. 
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lic usefulness. It should provide ca- 
reers upon which young Americans 
can enter with the same proud sense 
of fulfilling a vital public function 
that they have in entering science, 
medicine, law, or journalism. That 
inner awareness of mission applies 
not only to stations and networks but 
to TV performers, production people, 
administrators, salesmen, and techni- 
cians." 

In concluding his address Mr. Sar- 
noff epitomized over -all industry re- 
sponsibility in preserving the elements 
of our way of life: 

"In the final checkup, the amazing 
history of our industry, its record of 
consistent growth and success, are 
end products of the American system 
of free economy. They represent not 
merely triumphs of electronics but 
triumphs of America. It is the magic 
of freedom that gives full play to all 
the energies and talents in our econ- 
omy; that strikes a fruitful balance 
between competition and cooperation; 
that blends the motive power of self - 
interest and public interest to enrich 
the life of the individual citizen and 
the vitality of the nation as a whole. 

"The price of that freedom has ever 
been restraint and self -discipline, as 
well as a strong sense of personal and 
group responsibility. Nowhere is the 
payment of this price more essential 
than in an industry like ours, using 
public channels and concerned with 
the needs, the well- being. the happi- 
ness, and moral health of the entire 
population." 

Good Business Sense 
Harry B. Price, Jr., of Norfolk, Va., 

has built one of the country's fore- 
most television and appliance retail 
businesses. As president of Prices, 
Inc., operating three stores in Nor- 
folk, he has built an organization that 
consistently produces more than a 
million dollars worth of business a 
year from hard selling and fair deal- 
ing. As an active and hard -working 
vice -president in the National Appli- 
ance & Radio -TV Dealers Association, 
he has helped hundreds of fellow ap- 
pliance dealers through his frank 
discussions of the business policies 
that have been responsible for the 
signal success of his organization. 

Since the elements of success are 
the same in the operation of a radio - 
TV servicing business as in television 
and appliance retailing, service execu- 
tives are finding it profitable to study 
Mr. Price's business operating obser- 
vations. In a recent letter to the 
Appliance Dealer's Association of 
Greater Cincinnati he asked them a 
forthright question -"What kind of a 
dealer are you ?" 

"Dealers have a great decision," he 
said in his letter. "You must make up 
your mind as to what kind of a dealer 
you want to be. You must decide 
whether you will strive to be a posi- 
tive contributing influence in this in- 
dustry or whether you will be con- 
tent in remaining or becoming a 
'parasite.' 

CRYSTALS! 
LOWEST 

i ONLY 
I 

In FT 241.1 Holders_Ih in. 
designated lith or 721]] Ian -no. 
by fundamental freo with fractions 

PRICES! 
J. 79 fEA. ~ 

Pin SI'('. The., are it MI' fre'i. Listed 
lllll Mini. 

370 
372 

393 
394 

413 
414 

435 
436 

455 
456 

76 
477 

497 
498 

374 
375 

395 
396 

415 
416 

437 
438 

457 58 479 
480 

501 
502 

376 
377 

397 
398 

418 19 440 
441 

459 
461 

4K1 
483 

503 
504 

379 
380 

400 
401 

420 
422 

442 
443 

462 
463 

484 
485 

505 
506 

3R1 
383 

402 
403 

423 
424 

444 
445 

464 
465 

4116 87 507 
SOB 

384 
385 

404 05 425 
426 

446 
447 

466 
468 

480 
490 

509 
511 

386 
357 

406 
407 

427 
429 

448 
450 

469 
470 

491 
492 

512 
513 

388 
390 

408 
409 

430 
431 

451 
452 

472 
473 

493 
494 

514 
515 

391 
392 

411 
412 

433 
434 

453 
454 

74 
475 

495 
496 

516 
5 CRYSTALS.. ...... 

. 

. 

. 
... Assorted ONLY 52.75 

III for 54.50: 211 for 58.0 
COMPLETE SET No crystals c o v e r ng shove Iwn.ie 
freq. Including a 500 Kr. crystal....All for 516.50 

SPECIAL ÿi0 Ác: Cyta 32.25 
1 rstal 

1000 Ke Crystal .. .. 3.25 
All a crystals ro tit M.stl,ald Also arallable In 

.for complete wets SCROng. SCR -328. SCII.0211. and 
TRC. Foreign. wholesale. and ,baler In,..lrlus invited. 
Write for LARGE QUANTITY 1.15(01,NTS. 

ARC-5 OR 274 -N TRANSMITTERS 
2.1.:1 mes, Brand new 519.95 
.1.5.3 rues. Willi tunes 6.95 
..I.T s With (ULM.. 6.95 
7.9.1 With tubes 14.50 

ARCS OR 274N RECEIVERS 
Equipped with tuning knobs 

.19.35 kc. 519.95 
Brand new 24.50 1.5.3 m s 

w :1 -0 men. Less tubes 6.95 
:1.6 m With tubes 10.95 
0 -0.1 m .. V.'ith tubes. Used 10.95 

c New 22.50 
C.9. I mes. Used. Less times 8.95 
MO.7 ARC -5 PLATE MODULATOR. Excel 

cond. ..... 14.95 
BC -430 274.0 Modulator. Less dyna 

motor. Excel. e.,n.t. 3.95 
12 V. COMMAND RECEIVER DYNAMO. 

TOR. New ...... .. .. 12.95 
Plus All Accessories Needed for Above. 

AIRCRAFT. HAMS & MARINE MEN! 
SCR -183 12 V. RECEIVER 6 TRANSMITTER! 
aircraft. marine ',.,t I,:In. 1 nd -' nle, 
control loxes. tuning bead.' Iles .hie. rack e 

u, t! Individual parts worth 525.33. $15.95 This mrinth slasn.lerice special 

MARINE EQUIPMENT 
COLUMBIA'S NEWEST I- POWERED 1953 MA- 

RINE TRANSMITTER. Pots n 5. pal..... 
311w'ed F.i ('.,main. all latea 
provenlenta A soil F.C.C. spe'r. 
sPr Iry helherml2trIr, 24 Y.. frequency n '. 

Unhand. Full 5(0.51. anti nlnh ivr ,. aran to 
Bo -day. nA IU 0aÌ R guarantee. ere -tan rd. 

uInstall ready In 5349.50 
BC-223 25 W. TRANSMITTER 6 AR RE- 

CEIVER: rovers aco, etandarl and h eas marine Benue, 
rtes and amateur Imml.. Thin nun.] make. 
the finest I.OWCOST nnarine 11,5(811:Mon n 

the market. Complete. checked out. rend., 
to go. The whole deal 101X 5155.00 
Write In for en 

's 
inn info Inc 12 V. Ina. DUI LOOP makes ARR RF:CF.IVF:R one of 1 

(rest radio elupate Units made. With r 
dnbe. Used cond. 532. s 50 

JEFFERSON -TRAVIS MARINE S W. RADIO. 
TELEPHONE: Marie by Emerson Radin Corn. 
2.ehlonel, 

r 
s'slal ntrnlled receiver A 

transmitter. F.B. for small hosts with 6 t 
.stem o 

r 
sail Iefi. Win r n 48 hen. on 

standard 6V. r battery. Complete will. 
tubes. Instrnetions. hot lean crystals and battery. NEW 576.50 
A15.50 unit with I10 V. charger for 6t'. 1. 

mrT NEW .. . Se9. so 
CRYSTALS FOR ABOVE: sperify frog . 

t needed. Per Set 522.50 

Seed for it NEW. FREE CATALOGUE' 

P.S. 
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ó 
nn. 

nlou 
t 

anw V': .410.' Wr e npray 
d 

TOP 555! 
All orders F.O.. Los Angeles. 25% deposit required. 

All items subject to prior sale. 

COLUMBIA ELECTRONIC SALES 
522 South San Pedro St. Los Angeles 13. Calif. 

1)..4do-ep*.r:, 
RADIO ENGINEERING 

DEGREE IN 27 MONTHS 
Complete Radio Engineering course. including Teles. 
U.IL F, and F.M. ltaehrloi of lend Degree also ID 
Mech., Civil, Elect., Chem.. and Aero. Eng., Bus. Adm., 
Acct. Extensive Cumpua, modern buildings. well 
equipped labs. Low cost. Prep courses. Personalized. 
practical instruction. Founded 1884. Placement serv- 

ice. Growing shortage of engineers. Prepare 
now for unlimited opportunities ahead. Ap- 
proved for Korean vets. Enter Saptemb.r, 
J March, June. Write for catalog. Ini 

MI 
I 

.,, 1+- 
TRISTATE COLLEGE 

,?Vf5 
°h 

1673 College Avenue. ANGOLA. INDIANA 
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"You must decide whether this 
business is worth the long pull, justi- 
fying sound policies of operation, with 
the knowledge that all good things 
demand some sacrifices and that the 
ultimate rewards and the satisfaction 
of accomplishment make the struggle 
worthwhile. Or you can decide to 
take what the immediate offers and 
forget about tomorrow or next year. 
That attitude makes you a parasite. 

"Webster's dictionary defines a 
parasite as, 'A useless person doing 
no work but living in comfort at the 
expense of others.' That describes too 
many dealers today who are getting 
what volume they enjoy through the 
process of selling merchandise at a 
price. Sometimes at a price of only 
$10.00 above cost, on the premise that 
any sale is better than no sale. They 
are living off a market created by 
the money, sweat, and heartaches of 
many organizations and individuals 
that preceded them. They work little 
and contribute nothing. They repre- 
sent a serious threat to our way of 
life. 

"Look around you at the monu- 
ments to sound operation and con- 
structive thinking, " his letter contin- 
ued. "Successful retailers in all lines 
are those who have built a reputation 
for fair values, the same treatment of 
all customers, and good service after 
the sale was made. Develop a philos- 
ophy of operation or a creed. Make 
your store a good place in which to 
spend money. Make your organization 
a good place in which to work. Make 
your group an asset to the commu- 
nity. Build stature through fair deal- 
ing and profits through intelligent 
operation. Be fair with suppliers - 
then you will be in a position to de- 
mand equitable and intelligent treat- 
ment from them. 

"The recent failures of dealers who 
have seemingly done a satisfactory 
volume of business should be a warn- 
ing. I list some of the reasons for 
insolvency: 

1. Inadequate capital for size of 
business. 

2. Unintelligent buying. 
3. Failure to recognize the break - 

even point and adjust overhead when 
volume drops. 

4. Failure to develop loyal, compe- 
tent employees. 

5. Failure to build joint respect and 
cooperation with suppliers. 

6. Carrying too many lines. 
7. Lack of planning and a complete 

misunderstanding of, or ability to, pro- 
mote and advertise. 

S. Indifference and just plain lazi- 
ness. 

9. Not getting the profit on sales - 
either giving it away in discount or 
too large trade -in allowance. 

10. Too much investment in trade - 
ins. 

Take the matter of planning. If 
you don't plan how do you know how 
much to spend for advertising, for ex- 
ample? How do you develop a bud- 
get? How do you establish your 
break -even point? 
July. 1953 
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with 

RCP 
MODEL 324 

Because the Radio City Products Model 
324 "DO -ALL" Tube and Battery Tester 
packs into one instrument the perform- 
ance of four, 

1 

2. 
3. 
4. 

.. Sufficient Facilities to Test 

All TV and Radio Tubes 
Sockets tor all standard 4.5.6.7. octal. !octal. 
miniature and subminiature are provided. Tests 
transmitting. hearing aid. ballast. pilot light. 
posetros rectifiers and tuning indicator types. All 
readings are indicated on a large easily read 

Cathode Ray Tubes 
Checks all magnetic deflection types right in the 
set or carton. Will locate and isolate all shorts 
or leaks. 

Batteries 
Tests popular portable battery types tinder load. 
Indicates true condition of battery under check. 

All This and a Reactivator Too 
Gives extra life to otherwise dim or bad picture 
tubes. 

Adds a professional nnte to any service bench or store 
counter. A'ailable in both counter aad portable models. 
complete will CR Tube Adapter Cable. 

Two Styles To Meet Your Service Needs - 
Model 324C- Counter model with open style metal case. 
Size: I P.," x 1214" x 4'. Weight 10 lbs. Price: 569.95 

Model 324P- Combination portable - counter model. 
Smart looking. hand -rubbed carrying case with sliphinge 
cover- includes battery test leads. Size: PP 4" x 1414" x 
5'. Weight: 12 lbs. Price: $79.50 

ar,,, ml r 1 O rn u L,,,, 141/h b 1 ''uu- u.r.' 
It al low r,,,, uhf, 

Il',if,' 1, pt. arc -7 lo, aarr ,.t nnnb n . 

RADIO CITY PRODUCTS CO.,INC. 

152 West 25th Street New York 1, N. Y 
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"There is a better day coming and 
the ones of us who operate our busi- 
nesses intelligently -make a profit - 
justify our existence through service 
to our customers ... will benefit from 
a growing market and profit possi- 
bilities. We will have to earn our 
rightful place in the market I en- 
vision by loving our work. believing in 
our industry, and working hard. We 
can join together in NARDA for the 
exchange of know -how, techniques 
and ideas. and hasten to relieve the 
practices that will and must go. 

Summer Service Slumps 
This is the time of the year when 

service businesses that have been man- 
aged on a day -to -day basis really be- 
gin to feel the pinch of less money 
from reduced volume of business. 
Service operators who were too busy 
during the Fall and Winter months 
to think of long -range promotions and 
ways and means of cushioning the sag 
in business that normally occurs at 
this time of the year, are starting to 
worry about how they are going to 
weather the summer months. 

Last year, of course. interest in 
what was happening at the political 
conventions boomed the service busi- 
ness during the period when normally 
it is at its lowest ebb. It has been 
heartening to observe how many serv- 
ice executives. seasoned by experience 
in previous slumps. took advantage of 
the succeeding eight months of good 
business to provide for fill -in volume 
during this summer when they knew 
business would be off. None of these 
organizations will have big. unpaid 
accounts with their parts jobbers to 
sweat out during the Summer in the 
hope that the early Fall business will 
take them off the hook. 

Many organizations have promo- 
tional programs already underway for 
radio and record player service. Sum- 
mertime is relaxation time during 
which the average person drifts away 
from his normal living routine. Many 
will take a "vacation' from television 
and go hack to radio and record lis- 
tening. In radio days they took a va- 
cation from normal radio listening be- 
cause that was their main entertain- 
ment medium during the winter 
months. Now that television is the 
basic entertainment medium in TV 
homes. radio and record listening will 
provide the summertime change that 
most people seek. 

Other organizations have prepared 
to handle low -voltage house wiring, or 
air conditioner installation and main- 
tenance, or electronically operated 
garage doors as a fill -in for the nor- 
mal seasonal slump in television 
servicing. But whatever vehicle 
these organizations selected to cush- 
ion the normal drop in volume. plan- 
ning for it was started months and 
months ago. 

Service Business Management 
All set manufacturers are vitally 

interested in the development of 
strong, technically qualified, intelli- 

gently managed independent service 
organizations in every city, town, and 
village across the country. Many of 
them are spending substantial amounts 
of money to determine what it takes 
to operate an electronic service busi- 
ness profitably and are passing the 
results of their findings along to the 
service industry. 

Russ Hanson of Motorola, for in- 
stance, advises service operators to 
plan technicians' time so the business 
will average $50 per- day -per -skilled 
technician. He also cautions not to 
let payrolls exceed 40r /r of gross sales. 
He urges service executives to work 
on the basis of monthly budgets with 
real cost records and to keep records 
of service requests, jobs completed, 
payroll and productivity of each man, 
backlog of work, and how long each 
job was in the shop and why. 

In their conversations with success- 
ful service business executives in all 
sections of the country your editors 
have found that in the top businesses, 
management knows volume, produc- 
tivity. costs, and gross profit either 
daily or weekly. Most of them have 
programs all planned to jack up vol- 
ume when business drops. 

Management Planning 
Dan Creato, vice -president of the 

RCA Service Company/, recently out- 
lined the basics for successful service 
business management in a talk given 
before the Allied Technicians Asso- 
ciation of West Collingswood, N. J. 

"Television servicing can be highly 
profitable. he said, "but only if ef- 
ficient technical service is combined 
with good business management. 

"The palmy days of 1946 are over. 
The desperate shortage of trained 
technicians has improved. People no 
longer find it necessary to pick just 
any kind of television service. They 
have been conditioned to demand and 
expect the best. 

"When I say that people demand and 
expect the best, I say it without re- 
gard to the size of the servicing or- 
ganization. And when I say that an 
efficient operation is essential, I mean 
it for the small shop as well as for 
the larger service business. The cus- 
tomer expects the same good service 
from both. And each can go broke 
just as easily as the other without an 
efficient operation. 

Mr. Creato pointed out the vital 
necessity for planning -"a man doesn't 
get far unless he knows where he is 
going"-and outlined the elements of 
good service business planning. He 
stressed the necessity for setting up 
an operating budget and detailed the 
elements that must be included in this 
basic blueprint of service manage- 
ment. 

In discussing technician training he 
pointed out that no technician can be 
expert in servicing all makes of sets. 
He said, "If a service organization 
establishes a policy of servicing all 
makes of sets, it must be prepared to 
accept the responsibility of training 
its technical personnel in the basic 
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FOR VHF UHF TV 
INSTALLATIONS 

LOW LOSS 300 OHM 

"LL300" 
OPEN WIRE LINE 

PATENT APPLIED FOR 

... 300 OHMS IMPEDANCE 
Correct size wire and spacing re- 
sults in 300 ohms characteristic 
impedance. 

... PERFECT IMPEDANCE MATCH 
This means maximum signal trans- 
fer from the antenna to set. 

...1/12 THE RADIATION LOSS 

1/4 the spacing means 
1 /it the ra- 

diation loss of 450 ohm open wire 
lines. 

..,EXTREMELY LOW LOSS 

Air dielectric plus clear poly- 
styrene spacers results in the 
lowest possible loss of signal. 

... LESS NOISE PICKUP 

Perfect impedance match elimi- 
nates standing waves -this plus 
close spacing results in the lowest 
possible noise pickup. 

, . , EASILY INSTALLED 

Uses conventional stand - offs -no 
special hardware needed. Enters 
home through 1/4" hole. 

... EXTREMELY LONG LIFE 

No. 18 copperweld conductors, 
polystyrene spaces combined with 
very low wind resistance means 
virtually indefinite life. 

... HIGH MECHANICAL 
STRENGTH 

Copperweld construction plus 
light weight and low wind resis- 
tance make 200' unsupported 
spans possible. 

... EASY TO USE SPOOLS 

Packaged on 100, ISO. 200, 250' 
convenient, easy fo use spools. 

AI the above features mean: BETTER RECEP- TION -LONG LIFE -EASE OF INSTALLA- TION PLUS LOW COST when you use LL -300 
OPEN WIRE. Order through your Jobbers or write 
for free circular. 

R. J. BUCHAN CO. BRICELYN I, MINN. 
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'know how' governing the proper 
operations and maintenance of these 
receivers, and also recognize the fact 
that labor time will be high on those 
brands not serviced daily by the tech- 
nicians." 

Mr. Creato placed particular em- 
phasis on customer relations. He 
stressed that good "customer rela- 
tions" begin at the time a service call 
is received at the office and must be 
carried through by the actions and 
attitude of the technician who han- 
dles the call. 

In concluding he said, "this busi- 
ness of television servicing will grow 
even bigger in the years to come. 
Those people who give good service 
and operate on a sound business basis 
will be a part of that growth. Those 
people who give poor service or oper- 
ate inefficiently will fail. We must set 
high goals and we must meet them. 
We must price for profits. We must 
make fair and reasonable charges. We 
must not over -charge but we must 
never dabble in cut -rate service. Each 
of us must conduct our service busi- 
ness so people will say: 

" 'That is a dependable service organ- 
ization. Their service will cost some 
money but it is worth it.' " -3p- 

HAMBOREE 
TIIE lgypliatt Radio Club. Inc. of 
I:ranite cils, 111' , i, sf Boring its 

annual "Ilamhuree - un the Fourth of 
Jul.. 

'l'Ire picnic and auction .sill run from 
9 a.m. 10 9 p.m. ..ills refrc.I nls con - 
tin sly available. 

'fo locate the picnic grounds hams 
sl Id fnlloe signs lo the rIah bleated 
ne:u the Illinois approach to the "Chain 
of Rocks- bridge on Roule 66 north of 
Granite Cit.. III' 

Add' al details on this event are 
available fr the Club secretary W. F. 
Guenncurg, Box 1300, I1.R. I, 700 S. 
(:1 as. Slough Road. Granite City, Il- 
linois The club station i. W9A1L . -3 - 

HONORS FOR TWO 
I t(K I'EHI.MII TII and Sam Bialek of 
J /lato -tat is el I fd by the com- 
pany at a cocktail party and banquet 
held during the Radio Parts Show in 
Chicago. 

Botts men received 25 -year pins, gold 
watches, and scrolls as token. of :sppre- 
cial' for their services to the fsriss. ,30- 

lellIIT11 I'III:DITS 
Page Credit 
31, 32, 33, 34, 125 

Dage Electronics Corp. 

35 P J Samerjan 
43 Sound Workshop 

-14 (left), 48, 49, 50, 112 
..Radio Corporation of America 

44 (center & right) 
....Raytheon Manufacturing Co. 

55 Zenith Radio Corporation 
fil, 98 The Heath Company 
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STEVENS WALDEN, Inc. 
WORCESTER 4, MASS. 
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BUILD 15 RAUIOS 
AT HOME ONLY 

$1995 With the New Improved 1953 

Progressive Radio "E DU-KIT" 
NOW INCLUDES 

SIGNAL TRACER 
and 

CODE OSCILLATOR 
FREE TOOLS 
WITH KIT 
ABSOLUTELY 
NO KNOWL- 
EDGE OF 
RADIO NEC- 
ESSARY 

N O A D D I - 

T I 

A D D I - 

T I O N 

P A R T S 

NEEDED 

EXCELLENT 
BACKGROUND FOR TELEVISION 
10 -DAY MONEY -BACK GUARANTEE 

WHAT THE PROGRESSIVE RADIO 
"EDU -KIT" OFFERS YOU 

The "Edu -Kit" offers you a Nome Radio Technician 
Course at a rock- bottom price. You will learn how to 
identify Radio Symbols and Diagrams: how to build ra- 
dios. using regular radio schematics: how to wire and 
solder in a professional manner. You will learn how to 
operate Receivers. Transmitters, and Audio Amplifiers. 
You will learn how to service and troubleshoot radios. 
You will learn code. You will receive training for 
F.C.C. license. In brief, you will receive a basic edu- 
cation in Radio exactly like the kind you would ex- 
pect to receive in a Radio Course costing several hun- 
dred dollars. 

THE KIT FOR EVERYONE 
It Is not necessary that you have even the slightest 

background in science or radio. The "Edu -Kit" is used 
by young and old; by radio schools and clubs; by the 
Veterans' Administration for Vocational Guidance and 
Training. No instructor is required. Instructions are 
complete, simple and clear. You cannot make a mistake. 

PROGRESSIVE TEACHING METHOD 
The "Edu -Kit" uses the principle of "Learn by Do- 

ing." Therefore you will build radios, perform jobs. 
and conduct experiments to illustrate the principles 
which you learn. You begin by learning the function 
and theory of each of the radio parts. Then you build 
a simple radio. Gradually. in a progressive manner, you 
will find yourself constructing more advanced multi -tube 
radio sets, and doing work like a professional Radio 
Technician. The "Edu -Kit" Instruction Books are ex- 
ceedingly clear in its explanations, photographs and 
diagrams. 

The Progressive Radio "EDU -KIT" Is Complete 
You will receive every part necessary to build fifteen 

different radio sets. Our kits contain tubes, tube sock 
ets. chassis, variable condensers, electrolytic condensers, 
mica condensers, paper condensers, resistors, line cords. 
selenium rectifiers- tie strips, coils, hardware, tubing. 
hookup wire, solder. etc. Tools are included- as well as 
an Electrical and Radio Tester. Complete, easy -to- follow 
instructions are provided. In addition- the 'Edu -Kit" 
now contains lessons for servicing with the Progressive 
Signal Tracer. F.C.C. instructions, quizzes. The " Edu - 
Kit" is a complete radio course, down to the smallest 
detail. 

TROUBLESHOOTING LESSONS 
Troubleshooting and servicing are included. You 

will be taught to recognize and repair troubles. You 
will build and learn to operate a professional Signal 
Tracer. You receive an Electrical and Radio Tester. 
and learn to use it for radio repairs. While you are 
learning in this practical way. you will be able to do 
many a repair job for your neighbors and friends and 
charge fees which will far exceed the cost of the "Edu 
Kit." Our Consultation Service will help you with any 
technical problems which you may have. 

FREE EXTRAS IN 1953 
Electrical and Radio Tester Electric Solder- 

ing Iron Book on Television Radio Trouble - 
Shooting Guide Membership in Radio -Television 
Club Consultation Service Quizzes Training 
for F.C.C. License 

Send me the "Edu -Kit" with Money -back Guar- 
antee- include All FREE extras. 

Check or M.O. enclosed -postage prepaid 
ID C.O.D. (U. S. Only) -1 will pay postage 

Sand further information 

O dCon' U`h°s send °t M 
Outside .Sbank.. Potage Prid "Edo- kit' for 210 -250 V. as /fia $22.45. 

NAME .- _ _ 

ADDRESS 

PROGRESSIVE ELECTRONICS CO. 
497 Union Ave., Dept. RN -20, Brooklyn 11, N.Y. 
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NEW IDEAS WANTED ..NEW ELECTRONIC ACCESSORY ITEMS 
TO MANUFACTURE AND MARKET 

Sales and Service Organization Available . .. What Have You to Offer in Facsimile 
Industrial Television Telephone Radio 

Note ... We Have a Special, Immediate Need of Facsimile Equipment for Intra- 
offtce and Plant Use. 

We Need ... Selective Radio Signal Transmitter and Selective Radio Signal Receivers 

to Locate Doctors in Hospitals. 
Receiver Weight Should Be 5 -10 Ounces 

RADIO ENGINEERING COMPANY 
Inquirer Buil,line, Philadelphia ill, Penntvlv,tnia 

RADIO & TELEVISION NEWS 
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i 

AmindiA 

Rafe 50c per word. Minimum 10 words 

RADIO ENGINEERING 
COMPLIsTE radio, electronics theory & practice: 
television: broadcasting: servicing; aviation, ma- 
rine, police radio. 12 or 18 months. Catalog. Val- 
paraiso Technical Institute. Dept. N, Valparaiso. 
Ind. 

FOR SALE 
SELL used television receivers. Large market. 
Prices start at $10 and up. Buy direct from us. 
Send forty cents for price lists :Ind descriptions. 
Ace Television, Kalamazoo, Michigan. 
TAPE Recorders, Tapes. Accessories Unusual 
Values. Dressner, 624 -R East 2011, St., New York 
City 9, N. Y. 
TUILES and equipment bought. sold, and ex- 
changed. For action and a fair deal. write B. N. 
Gensler, V2I NI, 136 Liberty, New York 6. N. Y. 

ALL types of Antennas for Amateur and TV, Alt,- 
minuol Tubing. Willard Radcliff, Fostoria, Ohio. 

BOOSTERS. $7.95. Standard Coil 1t -51 in origi- 
nal factory sealed cartons. Pacific Television En- 
terprises, 915 Dairy Ave., Corcoran, Calif. 
NEW RCA 3A1'1A original cartons, $8.75 each. 
Tubes, surplus- bought, sold. Free list. Write, 
Mark, Box 14, New York City 72. 

DL\n RAM S -patio 75e ; record changers, record- 
ers $1.25 Television with service data $2.00. 
Where model unknown, give part numbers. Era - 
nler's Radio Service, Dept. J53, 36 Columbus Ave., 
New York 23, N. Y. 

ISOLATION transformer 35W 117v sec 117 or 135 
plus 6.3v 45a 2'(.x2%53. $2.45 includes postage 3 
lbs. Bulletin available. Empire Electronics Com- 
pany, 409a Avenue L. Brooklyn 30, N. Y. 

TV -FM antennas. All types including 1711 1". 

Mounts, accessories. Lowest prices. Wholesale 
Supply Co., Dept. 11, Lunenburg, Mass. 
BATHTUB condensors, nationally famous, lnnfd 
600v. 30e. 10.000 ohm potentiometers. nationally 
famous, 15e, 7 for $1.00. Radio Surplus 5 &10, 41 
W. Main, Branford, Conn. 

WANTED 
AN /APR -4, other "APR -," "ARR -," "TS -," 
"IE -," ARC -l. ARC -3, ART -13, everything sur- 
plus; Tubes, Manuals, Laboratory equipment. De- 
scribe. price in first letter. For Sale: Recondi- 
tioned Wattliour Meters, four for $10.00. Engi- 
neering Associates, 434 Patterson Rd., Dayton 9, 
Ohio. 

WILL buy all Art -13 /type T -47A, $200,00, Art -I3/ 
type T -47, $150.00, BC -348 unmodified, $75.00. 
IIC -348 modified, $55.00, APN -9, $2110.00, ARC-3 
complete, $750.00, R77 Receivers, $400.00. ARC-1, 
$600.00, BC -312, $65.00, BC 342. $60.00. Ship via 
Express C.O.D., subject to inspection to: II. Finne- 
gan, 49 Washington Ave., Little Ferry. N. J. 

CORRESPONDENCE COURSES 
USED correspondence Courses and Books sold 
and rented. Money back guarantee Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala- 
bama. 
RAILROAD and Radio Telegraph home -Study 
Courses. One dollar per lesson. Complete Course 
36 lessons. Bell Communication School, 10 Parker 
Ave., San Francisco 18, Calif. 

PATENT ATTORNEYS 
ATTENTION: inventors of Electronic, Electrical, 
Audio, Automobile Products. Will buy or pay 
royalties on any manufacturable ideas if Inven- 
tions are possible money makers We manufac- 
ture )'lease write Box .35, / Radio & Televi- 
sion News, 64 E. Lake St., Chicago 1, Illinois. 
Advise arrangement for discussion. 
A SERVICE for selling Inventions. Patent Engr. 
Bev. Co., 617 Pioneer Amer, Bldg., Houston, 
Texas. 

MISCELLANEOUS 
SPEAKEIIS repaired, wholesale prices, guaranteed 
workmanship. Amprite Speaker Service, 70 Vesey 
St., Nesv York City 7. 

RICHES: Security, Happiness, Yours to achieve. 
Booklet. $1.00. W. A. Horn, P. 0. Box 763, San 
Francisco, Calif. 
TEST Equipment Repaired and Calibrated by fac- 
tory staff. All makes. Solar, Simpson, Triplett, 
Heath. etc. Immediate service. Douglas Instru- 
ment Laboratory, 176 Norfolk Ave., Boston 19, 
Mass. - 

RECONDITIONED Televisions, $30.00 up. W4API, 
1420 South Randolph, Arlington, Texas. 

July. 1953 

E LEC1 ROM 

tUBE 

Allwmulungr 

Type 
IASGT 
146G 
IA7GT 
1485 
163 
165 
1B7CT 
ICSCT 
1E7 
1G4GT 
1G6 
1114G 
1115CT 
1116 
116 
1L4 
ILCS 
1N5 
11.5 
105 
1115 
155 
114 
1T5 
I U4 
1U5 
1V 
1X2 
2A3 
2A4G 
2X2 
3A4 
3E5 
3Q4 
3QSGT 
354 
3V4 
SU4G 

Price 
.30 
.30 
.47 
.30 
.65 
.30 
.30 
.43 
.29 
.24 
.30 
.30 
.40 
.24 
.24 
.46 
.51 
.46 
.57 
.58 
.45 
.39 
.45 
.53 
.45 
.39 
.60 
.63 
.70 
.24 

1.50 
.45 
.46 
.48 
.49 
.46 
.47 
.45 

Type 
5V4 
5W4 
5x4 
SY3G 
5Y3GT 
5Y4G 
523 
647 
6A8 
6AB4 
GAGS 
6015 
6AK5 
GALS 
6AQ5 
6ÁQ6 
GARS 
6055 
6AT6 
6ÁU6 
GAVS 
6AV6 
60X4 
6AX6G 
6B4G 
6BA6 
6BA7 
6BC5 
6BC7 
6BDSGT 
68D6 
68E6 
68F5 
6BF6 
6BG6G 
66116 
6B /6 
66K7 

All Tubes Individually Boxed! Check this list for 
Rigidly- Tested, Full One -Year Guaranteed Tubes. 

Price Type Price Type Price TYPO Price 
.73 6617 .59 6W6CT .44 1918 .79 
.50 68Q6CT .59 6X4 .37 19V8 .89 
.40 6807 .95 6X5CT .37 24A .63 
.32 6BZ7 .95 6X8 .61 25AVS .83 
.32 6C4 .37 6Y6G .48 25B06GT .62 
.35 6CSCT .39 7A4 .47 25L6CT .39 
.46 6C6 .58 7ÁF7 .53 25W4 .56 
.59 6C8G .24 784 .44 25Z5 .40 
.62 6CB6 .44 7C6 .40 2526CT .37 
.44 6CD6G 1.11 7E6 .30 26 .45 
.43 6D6 .45 7X7 .70 27 .39 
.90 6ES .48 1248 .61 32L7 .89 
.75 6FSGT .39 12ALS .37 3585 .40 
.38 6F6 .37 12476 .37 35C5 .39 
.39 6í8G .24 12477 .56 35L6CT .41 
.37 6060 .52 1241.16 .38 35W4 .37 
.37 6N6GT .41 12ÁU7 .43 35Z4 .39 
.50 6-MGT .37 12ÁV6 .39 3525CT .37 
.37 616 .52 12ÁV7 .59 36 .60 
.38 617G .43 124X4 .48 41 .42 
.83 618 .30 124X7 .48 42 .42 
.37 6K5 .47 12427 .69 43 .55 
.53 6K6G7 .37 12646 .38 45 .55 
.24 6K7 .44 12647 .60 45Z5 .49 
.64 6L5 .24 121306 .45 5065 .39 
.39 616 .64 128E6 .39 SOCS .39 
.57 607 .45 128F6 .39 5006 .59 
.44 654 .38 126147 .63 50L6CT .41 
.34 658 .53 12BY7 .65 50Y7 .50 
.59 65A7CT .43 1208 .34 53 .24 
.45 65D7GT .41 12FSGT .34 56 .24 
.39 65FSGT .46 12J5GT .42 57 .58 
.41 6514707 .41 121707 .34 58 .60 
.37 65/17 .73 12K7GT .34 7o17GT 1.09 

1.25 651707 .41 1258 .70 75 .41 
.46 6SK7GT .41 1254767 .44 76 .44 
.39 6SL7GT .48 12SFS .50 77 .57 
.59 6567T .52 125G7CT .52 78 .47 

6507GT .37 12517 .44 80 .35 
658707 .45 125K7GT .48 83 .68 
6557 .42 125L7CT .47 85 678 
6114 
GUS 

.56 

.60 

.44 

125N7GT 
125Q7 
12587 

.52 
.44 
.49 

11717 
11723 

.59 

.99 

.37 
6U6 .63 1417 .30 807 .99 
6U8 .61 14W7 .30 1274 .99 
6V6GT .39 196666 .95 2050 1.85 
6W4GT .44 19C8 .70 6113 1.00 

"Integrity Is Our 

Chief Asset" 
Phone: Essex 5 -2947 

TUBE CO. 

RECORDING TAPE PLASTIC BASE) 

40% OFF 
WHERE ELSE WOULD THERE 

WASHINGTON, D. C.: ar MORE 
MAGNETIC) 

TAPE? 
-*. 120o ft. hia,rC lave with plastic reel Included. 

Each reel individually boxed. Choice of nationally famous top a pnty brands such REEVES a.4.8.12, 3.20; WI-UCOR 129081 3.20; AUDIO 12.1i. 3.23; .rrt »TCll III -AI 3.25: Iummm,. Pro- fessional Grade 4211 R;AI 3.30. (List Price on above tapes are 5.50 ea.) 
10% additional discount to Club Members of: 
A. TArr:.Rr.SPtNmENC,: INTKRNATIHNAL, 

:I4S5 -220,1 St.. San Francisco, Calif. 
IFrrsl Goetz. Secretary, 

B. VOICESPnNusNCF: CLUB. 
1014 N. Mang) Ave.. Chicago, Illinois 
(John Schirmer. Secretary) 

New empty plastic reels In boxes for easy labeling 3" -10e; 4 " -22e; 5 " -24e: 7 " -30e earl. EMPTY 
BOXES. 3 " -3e; 4.-5e; 5 " -Se: 7 " -10e. 

We carry nest revolt m ers. re ling blanks. lane. 
tape ern )ers, tc., large savings. PLEASE. IN- 
CLUDE s('FFICIF:NT POSTAGE. 

COMMISSIONED ELECTRONICS CO. 
2503 Champlain Street, N.W., Washington, 9, D.C. 

TERMS: A 25% deposit must accompany all 
orders -balance C O.D. All shipments F.O.B. 
Irvington warehouse. Orders under $10 -$1.00 
Handling Charge. Subject to prior sale. 

Don't Delay . . . Order Today! 

115 COLT STR EET 
Dept. RN 7 

IRVINGTON 11, N. J. 

NEWDYNATRACERi 
Designed To 

DOUBLE YOUR PROFITS 
CHECK SETS IN THE HOME 
Makes TV servicing easier. 
faster and more accurate at 
LOW COST. 
Trace signals and voltages - 
Locate defective components 
instantly. 

REQUIRES NO 
ADDITIONAL EQUIPMENT 

"DY NAT RACER" is a portable sell- "PAT 
powered quality instrument that is PEND. 
used under actual operating condi 
Hons. "DY NAT RACE R" is designed 
to trace signals through any video. 
sound. sync. AFC. vertical or hori- 
zontal sweep circuit and instantly 
Isolate trouble to a stage or corn 
po neat. 

ADDED FEATURE:- 
with a dick of the switch. the 
"DYNATRACER" will also trace voltages and in- 
stantly locate open. shorted or intermittent condens- 
ers. resistors. coils. speakers, transformers. etc. 
Complete Instructions and Trouble-Shooting Methods 
Enclosed. Satisfaction guaranteed. 
Century instruments are quality engineered for ac- 
curate and efficient servicina. 

CENTURY ELECTRONICS CO. 
8509 -21st Ave., Dept. 202, Brooe yn 14, N. Y. 

$4.95 
P.PD OR C.O.D. 
PLUS POSTAGE 
WITH CHARGES 
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RM -29 
REMOTE CONTROL 

Can he used as field phone 
or control of Transceiver 
from a distant point. 15 
mile. 2 wire operation. gorsi 
fur Television Antenna 

ata Hnllm,, New 310.95 

Remote rnntrnl trransm3Her or Intercom. 
Less relo5, Fables & pl15. Include. r 

Jacks matching XEMIt í11K,' 7'11 Chili. . line to line & I1115 to 

grid. condition 
in 

5"141,11'x344" 
metal tart. 

SOCKET ASSEMBLIES 
PILOT LIGHT SOCKET BAY 

- ' ONET \VITII Jewel. 
5 for 

PILOT LIGHT SOCKETI.2- 
Jewel Ihell 11,r11.11 Froi.b.39c: IO for 34.50 1" LIGHT SOCKET, w 115V 14,111, . 79c 

CIRCUIT BREAKER FUSES 
PUSH TO RESET 

Amps 3_:_7 -10 -11 -211 
Each 27e; 4 for 51.00 25 for 55.00: 100 for.. S18 ('bruit Breaker Fuse l\' 
Ilobnti nt (lips 39e 

3 for 51.00: 2h for 55.98: 100 for 525 
Ftp-y 0 ,., ates ap 10 24 V1111x 

l'leasc specify current Gimps, desired. 
SELENIUM RECTIFIERS 

We specialize In Rectifiers and Power sup- 
plies t specs. Im rd int delivery. 
Current ' IS r 11 116 214 1134 it 1:10 Ito iron, \ells Volts Vol, Volts 

1.35 2.15 3.70 7.50 
2AMP 2.20 3.60 5.40 10.50 
4AMP .25 7.95 12.95 25.25 
LAMP .75 9.00 13.50 33.00 

10AMP 6.75 12.75 20.00 40.00 
12AMP 8.50 16.25 25.50 45.00 
20A10P 13.25 25.50 39.00 79.50 
24AMP 16.25 32.50 45.00 90.00 
30AMP 20.00 38.50 
36AMP 25.00 48.50 
Full.Wave Seim Jter, A Trans. In Kit Form. All 1111' 011 cV inputs. 
up to 11Vlrl' at 1: amps 523.98 
Op to 2 5IX' at 12 amps 31.98 
up to 214VDt' at 41.1 mop 129.00 

RECTIFIER XFMRS 
18-12-9-C7-0-12.111V 4 Amp S 8.75 IK12- 3ó(T0.12 -I14V' 12 Amp 16.75 
114,1 !.,.r'l'.,, I! IsV 21 Amp 35.75 
18 1'o12 Amt, 1.98' 3 for 5.9 

DC POWER SUPPLY 
0 to 12 Vl( AMP, U- Ynriablc UC 0111V. 

LUlll -Ind. Isu5 111 _r')__r`)_ Usable LAB supply. at- 
charging. model 'raiD,md. Includesvolt- 

age or speed I,lal control and ''Ili)'L 111Ulrinrtlee "TABS' SPECIAL....10.95: 2 for 520.00 
FEDERAL RECTIFIER KIT 

"iEDERALS" All Purpose Selenium Recti- 
fier 

i 

I(rt. 1,ur a k1. 24 different Reel'. 
tiers l2 Wave FW CT or Rri,lge. M Plates 
haled INV 12Am1' each. All Iiardw.1n & 
1,1.-.. TAS" SPECIAL 319.59 

RECTIFIER CHOKES 
a AMP .07 111' ,6 111151 $ 7.95 

12 AMP .01 117 .1 MINI 14.115 
24 AMP .004 HY .025 01151 29.95 

L 

YOU 1 W 
TICK 59¢ THEY 
THEM 7' LAST 

LOTS OF TEN 
Your selection of 10 at 59c each or 
Quantity a1. tee 
ELECTROLYTIC CONDENSERS 
2\ 211S11'11 45115110 3 for 51.95 
:1\ ISIlrl 450VDC 3 for 2.50 :i\ "'uIFD .1001'DC 2 for 1.29 
8051F11/450V111, .2 for 1.29 

151F1/ 1511VDC .3 for 1.95 
9:TIF11/450VDC ....r.2 for 1.29 
2X 2n51F11.410 &27VDC.3 for 1.95 

l /35115 FP 5 for 1.00 
30.11-111 

m kí 
it 211\'11' 5 for 1.00 

411 -2nni x251- 21V11V r -.6 for 1.00 
30-2,201111 410- 211'DC .3 for 1.00 
WRITE FOR ADDITIONAL LISTINGS 

AUDIO AMPLIFIER 
Model 1150 ill'FI IO watt. lees than 2r 
1.í51,,l bin- re.bo.e I ,lb. '11 to 1 110 

CPS. Spera controls. os. selcÌ switch. Buitn 
2 

nalbnl p'e -: for GE cartridge. Tittles 
OS1.7. 2 11'0. 31':1 . 529.95 

Model 1150 & 6F: S1201D, 111-FI Amp & 
cpkr '.TAB" SPECIAL 547.00 
AUDIO AMPLIFIERS READY TO GO 

Model 305M 5 Watt 
Alioll. as l'!e'Ilre,I .0,.11.1 
Features (tike & 1'1,111111 Bud, S i ' /Set`. G a i n 
Cntrb. ¡.I Conmen.a- 
led Tone ' llrl. Iesi.:n. 
Cnmpndr ilh Tabes. 

;! " '41< t 'TAB" SPECIAL 514.98 
Model 200M0 Mike (SC Broadcast, 
rhnnrgh Your Radio wila Nn Dirrrt 1 

,111. 

Model IOOPO IPhnnn OSC. Phnnogrnph Broad. 
raa/. st Through Your Radio. No Direct (look. 

lV /Ttrhe ... ... .... 54.98 
Model 302PÁ 3 TYlw. Phone, Amld. Ideal for 
l' nxlon Itullding Your Phonograph. 
W /Tulles, SPECIAL $4.98 

AUDIO COMPONENTS 
Ií11 \1141 Imoml C m'I..S 4.49 

l.. I-rayone 2TIUí1. ltUl,'. ].68 
hiccup grill Triple 1. tp 2.69 
Pickup Sí211 s1í -leak 2.39 
I'M 8' Bl: Nsr I . Speaker 18.69 
1'M 8" Blue tl'l' 18.1 Pennllux . - . - 13.00 
1.51 ln' "Woofer A S p:n'ale 

Horn TWA/elec. IUwalt 40-211KC 19.98 
Cr ami ù11k1. CablO 2.98 

TEL ISION ANT NN 
DELTA BEAM Ad15ull0c Iulp.ur Antra na. 
rr.1.5 tin 1'riripl(5 of x11,:,1 i'rad :1111 .1- 

1"r frlp ::r : s 54.75 
TV CONICAL ANTENNA III l'Imooel Stools 
Prefab 8 elements & 11111 ft. Conner 
twine. lions Mann & lldwarc 55.25 
DBL- STACK CONICAL ARRAY. 11: 1 :1e- 

Il:rrrlr5nre. 2 Crossbars & 100 It. s 
All (upper Twines..... ....... ...59.25 
DOUBLE -V Alit. All Channel, Sturdy Coos, 

Mtg. & 100 ft. Twine% ........54.49 
WINDOW ONICAL ANT, mounts outs window your 
VEE CONICAL Broad Ifnnd, Fur All Chan - 

1s, Powerful for Fringe Arras 58.95 
FOLDED DIPOLE HI & Low Ant. -- 54.95 
TV COUPLER This permits use of one 
antenna to 2 `V Receivers.,. .$2.95 
5 FOOT alaxt Sections 11'\" Dia, IIVC date 
Interlocking type SSc: 2 fur 51.49 
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"TAB" 
THAT'S A BUY 

CHROME VANADIUM SPEED DRILLS 
29PCS CHROME VANADIUM SPEED STEEL. 
Imp , illt5 , 1 Ilacl,ini.t. o all nn'pr.I. 

Standard Full Length 1/I0- t0 I,' Piths. Willi Hoot 1.11l Index. ...$9.69 
12 PCs 9Sí r I 111" to í" Less 

60 PCS DRILLS _ 1 to PO with Indnx 57.98 
13 PCS I Ill' imlex 53 69 

SPEED ELECTRIC DRILL w .120,11,, 
hark & 110 Pc. Drill, & 

TAW' SPECIAL... .....S22.00 
.PEED ELECTRIC DRILL Limbs 

Chock & 2!) Pea Ilrlll. & 
I -TAE' SPECIAL ........539.00 

WRITE FOR TOOL SHEET 

You 00 WHILE 
PICK SALE 

THEY 
THEM LAST 

KITS AND COMPONENTS 
ROTARY SWITCHES... 5 for 51.00 
CERAMICON CNDSR5.12for 1.00 
Electrolytic Condensers .5 for 1.00 
OIL CONDENSERS.. ..5 for 1.00 
5pso CRP 3 Vert Intt ;:1.111,1 Net- 

'k :1 it,...:u l'Np.olt . 7 for 51.00 
DISC CERAMIC 2X.111.1 NW!. 21115' 

7 for 91.00 
Silver 6 mica Cndsrs.20 forSt.00 
Controls, Pop Values.. for 51.00 
Resistors. l & 119..50 for 51.00 
Vitreous WWResi .10 for 1.00 
Sockets,, ,,sl. N.7.:. 41'. 12 for 1.00 
Iron Core Sluq&Screw.50 for 1.00 
Knobs, A..nl. st I11.ert. 12 for 1.00 

INFRARED SNOOPERSCOPE 
GFF IN DARN TUBE 

11.1,.. 2 for Y 1.49 r r I1AR SUPPLY 
1800V!í' Crkt Trans 
fili 

56 98 
TV & COAX CAL 

300 OHM Tn'i, 
ind all 

Et. SI 39: I I',, I 

Reel. SPECIAL....... S11. 95 
RGS9U 73 ohm TV coax 021,1, 

113r11 to rigid UHF tilers 
Per Ft. Sc: 11111 1,1 5.00 

Vno FI. 522.00 
BATTERY CHARGER RECTIFIER 

10.0IOVICTI 100 Amp., fan 1.,,,l let. Ib 
phi,-. , old inefficient sulfide rectifier Drier 
u new Se1011111111 type. SPECIAL $11.98 

TUBES 

POWER TRANSFORMERS 
2500V foi ('it n,3V 11A. 2..r. 

V /1.7511 xd Heins4 /BC412 
lrlmm 57.98:2 for 514.98 

I000VCT4SMA_ 705vct NO 
301150! 551119. :1555' ma. 

A1 Bin, ch IA. lu0.3vc1 
2A 

rath,6 h II e mil e 1$4,98 
95GVCT /100MA, 5V 6A. GP/ 

900V 35MA, 2x2..:1' 2A. send 18n11.- \"Jnlr two 2x2 lit. windl:5 1,51,1..; 2.25 
840VCT 110MA, :.:Ir .1.1 _ r r:, 

.3A, C.,:15ct IA. 6:15ct 'I\.. . 3.45 
780VCT 250MA, 5V I. 12.6\' : li 7.95 
770VCT 200MA, 3V . 12.I:V.1..lA 6.95 
700VCT lOOMA \ ;. 

Isolatlol, 1 1.1.\ .-\3.49 
700VCT 120MA . . 

I A 53.98 2( r 7.25 
880VCT 200MA, .,\ .1.1.\. 11.:1V .IA. 

78V/ IA ...54.39: 3 for 12.00 
SOOVCT SOMA. ,: IA 11-hI.. 2.98 20VCT 90MA, i\D' 1.9A. w 1 t h 

INPTS Ii. 12. 2. 11:.\"111' & 11:1 
2:301'AC Vibrator Tr:r1,5.51.49; 2/ 2.25 

FL -5 FILTER 

Rouge or Voire, filters 
'+p "y5¡ lolorteIt' Audio, F:xrelleot 

for t'll' n111k. 590: 2 for $1 

BAND PASS FILTER XFMRS 
SHARP' CUTOFF 11;11 1 -1.11 51111.111111 &' 
1í11,o1, 1110'. e11. .. 51.75: 2 for 
UTI tl54 a, I021 c)'s. 

§1.50' 2 for 1§2.50 
FILAMENT TRANS. 

2.5V 2A 4, 79c: 2 for 51.49: 10 for $6.49 
2.SVCT. 10A -I.V INS 3.59 
SVCT 10A /128V INSCI. :.F. 8.25 
SV LISA ('SO KENYOIN IIVINS 16.95 
].SVCT 1211 1'511 kI :NI'ON il I.VINS 10.95 
12.6VCT 1.25A ('SD 111151.11 1.49 
24V l.25Á t .'D Fr ..51.98: 2 for 3.49 
2X12V 2A , 2.IV 211 IÜ 53.89: 2 for 6.98 
42.5V 211 SEL 1í1.0 T 'l'ILANS. , , 3.95 
6.3V 2A 51.08' 2 for 51.98 

FILTER CHOKES 
Check These Reduced Low Prices 

1211y Simla 11'.51,1 .1:\ sis .........$2.25 
lull, 12. -.111a f' fl 1 .11 111.1 IIs%II,. 1.49 
51111 'I l 11 'I . 2.89 
2111 I1. 1 l' . 8.95 
Ì3 , 1.39.95 
l211' 

I cri t r 1.9 
I.., o. 1.39 

.39. for 2.49 
2 for 1.('. 

95e; 2 for 1 1 

AB OG R T WRITE FOR T6 qM 
WE STOCK LARGE VARIETY OF 

COMPONENTS. TELL US YOUR NEEDS. 

SEIL US YOUR TUBES & EQUIPMENT, 

"TAB" TESTED 
& GUARANTEED 

PRICES SUBJECT TO CHANGE 
WRITE FOR COMPLETE TUBE LISTING 

0A2 S0.953C45 . ..12.8965F5 . .77 11719707. 2.49803 3.89 
OA]/VR75. 1.04 31121A ... 4.98 65G7 . ,72 7CT 1.39 805 3.90 
082 . . 1,37 3D22 . . 13.95 65H7 . .61 I I726GT 1.19 807 1.65 
083 VR90 1.09 3023 . . .. 4.90 65.17 ,70 117210T 1.49 808 2.59 
003/1/R105 1.15 3E29 ..14.95 651(7GT, .69 V7127A - 3,90 809 2.43 
OD3 VR150 .90 4.125A ..29.00 651.707 ,69CV14B 4.98 810 9.95 
183 8016 ,RI 4-2500 .,40.00 65N7GT . ,70 F0166 . 49.00 811 2.90 
1621 47131 2.85 4C33 .22.25 6511701" , .63 f' 0172 . 29.00 812 2.70 
1822 ... 2.20 ELSBKD .16.98 65R7 ,-, ,65250TH . 18.97 913 12 49 
1823 . 9.90 5C21 C61 . 6.9S 6557 ,75250TL , 17,75 814 2.97 
1824 , 9.45 SC22 ,42.05 65T7 - .98,304TH . 8.90 815 5.97 
1826 . 2.45 5C30 C56, 3.95 65U7GTV 2.69 304TL 8.90 816/866Jr. 1.07 
1827 12.75 5D21 . .19.50 6V6 1.39 388A 1.9 826 .95 
1832 32A 3.90 5023' 6V6GT -57 WL4I7A , 8.95 829 11.49 
1835 . 9.15 8865 ,.36.50 6W4GT .57 417A '8298 ,,, 12.45 
1837 ..16.985129 .,.12,40 12J1H7GT 1.45 5R42.. 1R.50 832 7.85 
1838 ..29.95 SR4GY , 1.55 12AK5 1.98 GL434A . 12,69 9320 9.65 
1841 ,.49.95 SR4GYW . 1.75 12AKSW 2.98 4468 .. 3.89 9330 ,,, 39.45 
1842 -.18.00 SACS ,79 12AL3 .75 450TH .. 49.97 834 5.95 
1846 . 1,98 6AG7 . 1,3912AT6 .89 45071. 52.00 936 .75 
1853 ..49.95 60850 ... 1.49 12077 .811460 11F200 µñ7 

1.45 
1856 . 38.50 GARS . 2.23 12AU6 .72 15.95 9 29.45 
1858 ..175.00 6J5 , 1.40 125137 .63 0L471A 2.69 860 4.90 
1860 ..69.75 6ANS .]4 12AV6 ,49 CKSOIX . 1.26 61 23.95 
1863 ..50.00 60K5W ,. 2.911 12007 .98ICKSOIAX 2.20 965 1.29 
1863A ...75.00 61186 . 1.05120W6 1.79,CIt502AX 1.49 8660 1,50 
1P21 ..33.00 GALS 120%407.. 1.20,CK5O3AX 1.49 R720 3.29 

1X2 .95 6AL7GT.. 1.29 120X7 .79'C8SO5AX 1.79 CKIOOS . .85 
IX2A . . 1.29 6AN5 . 2.90 121177 2.79 CK506AX 1.49 CK1027 .. 2.98 
2C36 . 27.00 CAOS ,55 12027 1.49 RHSO7 9.98 5654 .... 2.79 
2C39 . 21.00 63105W ... 3.98 126116 .596 1.79 5670 . 5.30 
2C3911 29.50 6006 .g1 12807 .79ICK512AX 1.45 C85672 .. 1.29 

2C40 7.29 600707 .. 1.29 12806 . 1.23CK5220X 1.29 CK5678 ,. 1.89 
2C43 17.75 GARS 79I12HE6 . .39 CNS25A% 1.29 5687 . 5.49 
2C43/464A 9.49 611R6 . 2.99 12BF6 .85 C85260% 1.49 CK5702 .. 3.49 
2C44 . . 1.20 6A55 . .79 126N7 . 1.29 CK528AX 1.49 CK5703 .. 1.29 
2C52 5.49 GA56 . 2.43 12BY7 . 1.35 CK529AX 1.79 Mal Drp,l,s 
2021 1.28 60570 .. 4.65 12527 1.25 01530 . 22.00 1N219 ...51.33 
2531 1.49'6A76 -63 1250707 .69 C8531DX 1,89 1.1218 ... 2,89 
2E41 1.546AUSGT .. 1.10 125C7 .80 531 - 

6.98 IN2IC ..,21.50 

2E43 1.49I6AU6 .59 125FSGT .72CK532OX 1.89 1.22 .... 1.25 

2021 1.49'6AV5GT-.. 1.291,125F7GT .49 WL532 3.99 1.173 . . 1.35 
27.00 AVG .49 12507 .. .83 CK533AX 1.29 1N23A ... 2.20 
79.95I6AW8 . 1.319 125117 .63 CK534AX .99 18238 ... 3.49 

37,006840 . 1.23,12iJ7GT- .59CK538A% .993N25 . . 4.9K 
.72 27.00I66q) 

, 1.31 12517GT .65 CÑl39D% 
3.04 

8 IN] 
.... 

. Ì.55 27.00CS .83 125N7GT .75 CK539DX 2.19 1934 . .84 
108.00 69C7 . 1.23 1250707 .63 CKS4IDX 1.99 1N34q . .90 
12.70 68OSGT-.. 1.65,12587 .63 CKS43DX .99 1.35 1.65 
I1.75 66D8 .83 CGl7. . 3.95 CK344DX ,g9 IN39 .... 1.43 

. 44.00II68E6 .39I,19T8 ... 1.09 CN54BDX 1._91N38A .. 1.29 
187.00,ggF5 9R 19V8 1.62 CN54]D% 

8.95 CIt571AX/ 

2131A 
2J32 
2133 
2.134 
2J36 
2137 
2138 
2.139 
2342 
2148 ...24.25 gore 2149 ...6725 69p7 

350 . 21.25 
2.152 ..249.50'6HG7 68080 
2155 . 85.00 
2156 ..149.00 
2J51 6816 

2162 ...49.451 681707 ,. 1.5 
2822 ...39.45 68N6 . 1.79 2823 ..39.45 6BN7 . 1.69 
2825 ...28.49 680807 ,. 1.20 28251 6807 .... 1.65 

723118..24.90 C21 .,29.45 2828 . 
29.00. 6CB6 . .69 

2833 ...259.00 AC060 . 1.69 

63 RK20A 
. 2.55 24G 3C24 
. 1.39 25806GT 
. 1.98 251607 

2525 . 

252607 . 
FG27A . 

,.49.95 68K7 

FG32' 
5558 , 

352507 . 

R1t39 ... 
RK49 
SOL6aT" 

.389.93 
. 

RI(61/XF01 
2841 .126.00 6D4 - . 2.70 80 .89 719A Cfil'SC21 . 6.95 81 1.69 
2848 ...120.00 6J4 8.88 82 1.19 72tg 
2X2 .49 6J5GT ... .47 82V 1.39 7220/287. 

2.45 1N63/K63. 3.49 3822 . 
. 3.70 83 1.45 723A ...11.95 

3823 R822 4.95 6Jfi .63 83V 1.79 723A/B ..25.00 1564 .... .69 

3824 .... 6.97 6L6A 2.09'84/624 .99 ]24q . . 3.951'IÑ69 
. .98 3825 ... 4.50 'LG9S/ 7248 .... 3.45 

3628 . .. 3.70 GL60 .,.. 1.35 5560 ,.24,85 729A .. . 8.49 1.169A .., 1.75 
3828 .,.. 7.90 SLOGA ... 1.35 iG98 .- 19.95 728A 21.97 1870 .... 2.98 
3022 ....89.00 6L6GAY -. 2,29 100TH ,, 7.83 " 1N70A . . 3.50 
3C23 .... 9.90 ,650707 . .63 FG104 37,98 726B .-,.5.00 1N86 . , 1.15 
3C31 CIB. 3.45 6SC7 .90 F0105 1f.64 728C . ..79.95 INA7 . . 1.15 

, 
. 

3C33 ....14.99 65D]OT.. .801117LIM7GT 1.59 80111 .... .451N88 .... 1.15 

1.98 1539 ,... .15 
1N41 . . 8.95 

1.90 5888 2.49 1N42 
1.19 C8573qX/ 1843 .... 1.73 

.79 WL673 .-117.OÓ 11445 ..,. 1.45 

.99 WL676 ...39.95 1846 
8.70 WL686 ...35.00 1847 .... .00 
2.95 703A ,.. 4.75 11448 .... ,55 
13.85 

705A 
70711 

2.89 7078 
7.50 7150 715B 
3.05 715C 717A 

. 6.00 1N54A . 1.15 
..11.90 18550 - .00 

...24.00 1N5RA . 1.15 

,,28.50 1558 . 1,19 

866A KIT AND 
XFORMER 

2 Tunes, Sekt,. xfmr 
1155 6OrVe lnpt. out - 
pp. 2.5vet. IUA Helm 
Nut. SI'F('IAl..S4.98 

Diode Probe Tube 
Unexcelled for No-Loss VHF testing. Ultra. 

,s. ttIe subminialureensclope. New. 
data VH92 250. 5 for $1.00 
POWERSTAT & VOLTAGE CONTROLS 

SPECIALS ININEW 6 LIKE NEWILNI 
TYPE 20 1 1:13V 3..Mon I.\ 510.98 
TYPE 116V 1.1.11\ 73\ I.N 16.98 
TYPE 1126 0-131V 1 i I N 42.98 
TYPE 122611 2714 \ I I.W 

HICKOK II`tllal Tulrr ('IIKR I N ...14208 
GE ST4A Sweep Generator N. ..300.00 
GE STSA Marker Generator ,Nr ..325.00 
GE 5T2A O.rlllo.rope rN 275.00 
HF-1 Oscilloscope NI iY sl`E1'1:\I.... 79.95 

STORAGE BATTERIES 
38 Volt \VII. LAIC/ Slin1- 1111ÁN1, 

, 

2. 0565..980: 53.00 
(4) 36V Hall 10141 3.35 
2V ,20AH Ratted' with 

2 Volt Vibralr 2,98 
2V /2OAH w vin & acid 3.59 
6V SAH SVilld NTO 1102140 2.98 
6V LAN hatter)' w acid 3.25 
6V 40ÁN Battery 6.98 
6V 400H Battery w ,I....... 9.25 
WE SNIP AC D IN BOTTLES REXP ONLY 

MICA CONDENSERS 

MFD 
A .0113 
A 11:1 
A .02 
A .1115 
ö 0 .1 
ö ,01 
It .01 
It .0115 
A .115 
B .1104 
It .0112 
A .002 
A .ä (i75 
C .0007 
A .01104 
A .011111 

C ,ñññÌ 
S 

WVDC 

2:, n 

11111ñ 

1011(0, 
25011 

12111 

2''11i 

3úñ° 
25000 

1í 
3000 
3000 

PRICE 
69c: 5 for 52.50 
69c: S for 2.39 
69c: 5 for 2.25 

1.75; 2 fO 3.00 
56c: 3 for 1.20 9e. 3 for 7.25 
69c: 3 (o 1.49 
391: 3 for 1.00 

1.19: 3 for 2.95 
49c: 3 for 1.10 
S8c: 3 for 1.25 
98c: 3 for 2.25 
55c: 3 for 1.20 

2.98: 2 for 5.00 
89c: 3 for 2.39 
39c: 6 for 1.95 
25c: 5 for 1.00 
89C: 3 for 2.00 

1.49: 4 for 5.00 
39c: 4 for 1.00 

25¢ 2MFD 330VAC 
1000VDC 
C'dubilier 

Lots of 10 As shown 
SS; í1.1.1:R OT1'.9e: 3 for SI 25 
MFD 600V0C W:11 i I I. r. 

01.1.1111 Ins,. w / A,l i 51.50 

METER SPECIALS 
At Newly Reduced Low Prices 

O.SMADC Tuning Meter AN ....1.29: 10 for 12.50 
0.3OVDC "AN" 1.49: 2 for 2.49 

0 -60 ADC "AN". Less 511,1111. 
32.95: 2 for 5.00 

0.I5VAC I:r 2r.. I(NO NtniSl. ... 1.29 
0- I50VAC N'Sr611 2 It \II 11 se 3.9 
O.150VAC '21.191.1. :n' e 115'1.:. 5.98 

31.." 0 -1 MADC 1'1: 11N11 11k11 C SII 5.39 
0 -1 MADC h'5'1'í:11 :1 ., S1 6.49 
0 -50 M,Croamp IY 1..b 1,,:i 111:11 ,S1 23.98 
0-500 MADC 21 /7" 101 : Trille .... 4.98 
VÚ20 M3 55'1..Inn :1111 3" 511.... 14.98 
0 -120 MA RF :1 11511 lV,..In :l0l 9.95 

SOLDERING IRONS & GUNS 
9.49 
7.69 

10.83 
DC 

$1.25 

3.17 
USE IRONS 

Shown 
53.20 
5.29 
6.30 
8.18 

10.08 .20 
.l 29 

N.RITF FOR QUANTITY PRICES 

RHEOSTATS 

AT BARGAIN PRICES 
6 ohm 21LV II"Q4 1.11.. $1.49: 2 -52.49 

15 11111tí 251V 11.: knob 1.49: 2 / 2.49 
211 ohm :1155' Itrl,lel J. 1.98: 2 for 3.50 

11no :1117 w koon . 2.25: 2/ 3.98 
111, Im 511W Shale] K 1.98: 2/ 3.50 

2110 "hí11 2.355' 121101eI O .. 1.49: 2/ 2.49 
2-11 1111111 1 ISV 1.19: 3/ 2.98 

35011111111 225W Model P 2.98: 2/ 5.00 
_ 5000 own Slotted shaft. 
25 watt 79c: 3/ 2.00 

OIL CONDENSER 
WAREHOUSE CLEARANCE SALE 

RECTANGULAR CASE 
.:.TIED 131111VDC 9Sc. 2 for $1.50 
251 FO t1011V18' SSc: 4 for 1.95 
5IIFD (tmll'IS. .51.50: 3 for .00 

111511,0 4(111VDC 95c; 2 for 1.50 
\TFlr 3:111501' 1, 11 r,r5111' ... 3 for 1.20 

2X2IIF11 norms' . 89c: 2 for 1.59 
BATHTUB SIDE TERMINALS 

I5I('D 6l10VDC 39c: 3 for $1.00 
.1%1F'1) 50VDC 29c: for 1.00 

TI I'Ir 2 
1 

01,1.1. ..51.03: S for 4.50 
25.I II F'D 400VDC 49e 

WRITE FOR CONDENSER LISTING 

Money Beek Guarantee 
(Cost of Mdse. Only 35 
Min. Order F.O.B. N.Y.0 
Add Shag. Charges & 25 °. 
Dep. Tubes Gtd. via R -Esp 
only. Prices subject to 
Change Without Notice. 

Rector 2 -6245 

THAT'S 
BUY "TAB If THAT'S 

A 
BUY 

DEPT. 7RN 111 LIBERTY STREET NEW YORK 6, N. Y U. S. A. 

PRINTED IN U.S.A. RADIO & TELEVISION NEWS 
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Presenting /79dC%'a/5 TV -1185 

..."PIPELINE" of the air! 

300 -OHM 
ALL -CHANNEL 

FOR THE FINEST 

VHF -UHF 
TV 

with the all -weather "silver" pigmentation that lets you 
INSTALL IT and FORGET IT! 

FEDERAL'S TV- 1185 - newest sensa- 
tion of the top -quality twin -leads - is 
virtually a "pipe line" for better -than- 
ever TV reception ... VHF or UHF! 

Insulated with the revolutionary Fed- 
eral- developed "silver" polyethylene, 
TV -1185 is amazingly tough and effi- 
cient. It repels sunlight... fights heat... 
resists moisture and salt spray and other 
destructive deposits. Dirt and dust tum- 
ble off its fine, smooth, tubular surface! 

TV -1185 keeps the energy field inside 
the weather -proof "silver" polyethylene 
sheath ... providing low loss ... more 
constant impedance ... a better TV pic- 
ture regardless of area or length of lead! 

There's nothing finer for VHF or 
UHF than Federal's "pipeline" twin - 
lead ... because nothing but the finest 
has gone into its design and production! 

For complete details see your Federal 
distributor or write to Dept. D -559. 

Federal 
Telephone and Radio corpora/foil 
SELENIUM -INTELIN DIVISION, 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P.O. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 

OUTSTANDING FEATURES 

OF FEDERAL'S 

TV -1185 
Exceptionally low loss 
Holds impedance values 
Copperweld conductors - 
7/ #28 
Leads in Weatherometer 
tests 

Flexible in low 
temperatures 
Minimizes deterioration 
due to sunlight. 
Top performer in any area 
Attenuation- db /100 ft. 

10 mc- 0.50 400 mc- 2.6 
50 " - 0.95 500 " - 3.0 

100 " - 1.25 1000 " - 4.5 
200 " - 1.7 

SO EASY TO INSTALL: 
Expose required length of wire 
by stripping off polyethylene. To 
tight -seal, heat end of tube with 
match or other flame and crimp 
together with pliers. Sealing as- 
sures quality performance under 
all atmospheric conditions. 
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AP- a ' S. .. 

Depend on Mallory 
for 

IP' Approved Precision Qualit 
4.1 49)'' 

*V' "0.4*k 

GeT A BIGGER SHARE 
of the NEW Ú11F market 

with the Mallory UHF Converter 

Installation is fast and EASY 
All you need to do is connect the 
antenna lead and power lines from 
the Converter to the set. It can be 
done in your customers' homes in a 

matter of minutes. 

The new UHF market is a big one ... and the 
Mallory UI -IF Converter is ready to help you 
make the most of it. Thousands of sets will 

need converting when UHF television goes on 

the air in your area ... and the Mallory Con- 
verter can be your fastest moving item. 

The Mallory Converter adds all existing 
UHF channels to any TV set ... with- 
out sacrificing reception of existing 
VHF channels. 

Mallory precision quality insures high 
quality picture definition ...easy tuning. 

Your customers have nothing more 
to buy, no further adjustments to 
make ... even if they move to another 
broadcast area. 

YOUR MALLORY DISTRIRI'TOR 

for complete details of the Mallory Con- 
verter. It has been a "best seller" in areas 
where UHF is already on the air. It can be 
your answer to a bigger share in the new 
UHF market. 

MALLORY a 

CAPACITORS CONTROLS VIBRATOR: SWITCHES RESISTORS 

RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 

P. R. MALLORY & CO. Inc., NDIANAPOLIS 6, INDIANA 
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