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91/2 OUT OF EVERY 10 BONDED DEALERS SAY 

o 

r 
0 

THE RAYTHEON BONDED PROGRAM 
HELPS THEM MAKE MORE MONEY 

And chances are that the other half isn't half 
trying. 

We say that because there's definite proof that 
wherever service dealers take full advantage of the 
Raytheon Bond - publicize the fact that their work 
and parts guarantee is bonded through one of 
America's largest insurance companies - they are 
making more money. 

They tell customers about their bonded way of do- 
ing business with free displays, identification cards, 
ad mats, decals, etc. supplied by Raytheon - all de- 

,v'tt 
o4. 

4 MD 

signed to create customer confidence in their shops 
and their men. And here's the most important fact 
of all. This Raytheon Bond that builds their business 
costs them not one penny. 

If you can qualify for it, it won't cost you one cent, 
either. For further information on the Raytheon 
Bonded Electronic Technician Program, see your 
sponsoring Raytheon Tube Distributor or write 
direct to Department A , Raytheon Manufacturing 
Co., Receiving and Cathode Ray Tube Operations, 
55 Chapel St., Newton 58, Mass. 

*Based on a recent survey 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Roy Tube Operations 

Newton, Mass. Chicago Atlanta, Ga. Los Angeles, Calif. 

Raytheon makes Receiving and Picture Tubes Reliable Subminiature and Miniature Tubes ' 

all theses Semiconductor Diodes and Transistors Nucleonic Tubes Microwave Tubes 
Sscv//wrcv in %°balionJc+. 
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I WILL TRAIN YOU AT HOME 
y FOR GOOD PAY JOBS IN 

RADIO»TELE VISION 
1. t SMITH has named more men for Rodio. Television 

thon ony other man. OUR 40th YEAR. 
>i 

America's Fast Growing Industry Offers 
You Good Pay - Bright Future-Security 

I TRAINED 
THESE MEN 

"Started to repair sets six 
months after enrolling. 
Earned $12 to $15 a week 
in spare time." -Adam 
Kramlik, Jr., Sunneytown, 

Lag - Pennsylvania. 

"Up to our necks in Radio - 
Television work. Four other 
NM men work here. Am 
happy with my work. " - -. 

Glen Peterson, Bradford, 
Ont, Canada. 

"Am doing Radio and 
Television Servicing full 
time. Now have my own 
shop. I owe my success to 
N.R.I. "- Curtis Stath, Ft. 
Madison, Iowa. 

"Am with WCOC. NRI 
course can't be beat. No 
trouble passing 1st clam 
Radio-phone license exam." 
-Jesse W. Parker, Meri- 
dian, Mississippi. 

Training plus opportunity is the 
PERFECT COMBINATION for 
job security, good pay, advance- 
ment. In good times, the trained 
man makes the BETTER PAY, 
GETS PROMOTED. When jobs 
are scarce, the trained man enjoys 
GREATER SECURITY. NRI 
training can help assure you more 
of Ili,. better things of life. 

Start Soon to Make $10, $15 

a Week Extra Fixing Sets 

Keep your job Lvbilte training. I 
start sending you special booklets 
that show you how to fix sets the 
clay you enroll. Mtiltitester built 
with parts I send helps you make 
$10, $15 a week extra fixing sets 
while training. Many start their 
own Radio -Television business with 
spare ti earnings. 

"By the time 1 graduated I My Training Is Up -To -Date had paid for my course, a 
car and testing equipment. uu benefit I,} Wy 40 years' expC1'1- 
Can service toughest jobs." 
-E. J. Streitenberger, New cute training men at Boils. Well 
Boston, Ohio. illustrated lessons give you basic 

principles you need. Skillfully de- 
veloped kits of parts I send (see 
below) "bring to life" things you 
learn from lessons. 

AVAILABLE TO 

VETERANS 
UNDER G . BILLS 

You Learn by Practicin 
with Parts I Sen 
Nothing takes the place of PRACTICAL EXPERIENCE. 
That's why NRI training is based on LEARNING BY 
DOING. You use parts I furnish to build many circuits 

J common to Radio and Television. As part of my Communi- 
cations Course, you build many things, including low power 

. transmitter shown at left. You put it "on the air," perform 
procedures required , broadcasting operators. With my 

Servicing Course you build 
ÁA a modern Radio, etc. Use Mul- 

titester you build to make 
money fixing sets. Many stu- 

dents make $10, $15 week 
extra fixing neighbors' sets 
in spare time while train- 
ing. Coupon below will 
bring book showing other 
equipment you build. It's 
all ours to kee 

.*+ 

Television Making Good Jobs, Prosperity -Even without Tele- 
vision, Radio is bigger than ever. 115 million home and auto Radios 
to be serviced. Over 3000 Radio broadcasting stations use operators, 
technicians, engineers. Government, Aviation, Police, Ship, Micro-wave 
Relay, Two-Way Radio Communications for buses, taxis. trucks, etc., 
are important and growing fields. Television is moving ahead fast. 

a I 

; 

1 

About 200 Television stations are now 25 million homes now have Television 
on the air. Hundreds of others being sets. Thousands more are being solo 
built. Good TV jobs opening up for every week. Get a job or have your own 
Technicians, Operators, etc. business selling, installir.g, servicing. 

Radio -TV Needs Men of Action -Mail Coupon 
Act now to get more of the good things of life. Actual 
lesson proves my training is practical, thorough. 64 -page 
hook shows good job opportunities for you in many fields. 
Take NRI training for as little as $5 a month. Many 
graduates make more than total cost of training in two 
weeks. Mail coupon now. J. E. SMITH, President, 
National Radio Institute, Dept. 5CE, Washington 9, D. C. 
OUR 40TH YEAR. 

MR. J. E. SMITH, President, Dept. 5CE 

National Radio Institute, Washington 9, D. C. 

Mail me Sample Lesson and 64 -page Book, FREE. 
(No salesman will call. Please write plainly.) ;,CttBe a 

Name Age J VSS 
Address t 

City Zone.... State 

VETS 
wHta in data 
of duds ge 

a 
RADIO 151ON NEWS is published monthly by Ziff-Davis Publishing Company, William B. Ziff. Chairman of the Board (5940- 10531. St 04 E. Lake St.. 
Chicago 1. III. Enteral as cod -class matter July 21. 11148. t the Post Oance. Chicago. Iii.. under the act of Starch 3. 1870. Authorized by Post O10-e Depart- 

Unio, 
Ottawa. (':"rota. n 

s 
c..mi.rla.. m SUBSCRIPTION RATES: Harlin A Television News -one year U. S. and In,saessmds, and Canada $4.00, Par America, 

n untrles S4.í0: all, other foreign 
matter. 

$5.00. RadimElectronie Engineering Edition -One year U. and po.sc,slons. and Canada $0.00; Par -American 
Union enuntrie. j0.ú0; all other foreign a+untriee 87.00. Postmaster -Please return undelivered pies under form asso to 04 E. Lake St.. Chicago 1. Ill. 
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Mr 4401 
Work over 

All Electronic PDrts 

YOURS TO KEEP! 

300 
ractka /projects 
W /thy THESE 

PARTS 
MULTIMETER 

INCH 

"SCOPE" 

RADIOELECTRONICS Now ... at home in spare time you can get BOTH the very 
training and subsequent Employment Service you need to help you start earning real money in 

America's thrilling, multi- billion dollar opportunity field of Television- Radio -Electronics. New 
that Television is coming to almost every community, here is a chance of a lifetime to prepare 
to cash in on one of Television's great expansions. 

D.T.I.'s amazingly prcctical home method enables you to set up your own HOME LABORA- 
TORY. You get many Electronic parts which you mount on individual bases wih spring clip 
connectors. Tops for experimenting! Add or remove parts in a jiffy. No wasted hours of 

soldering and unsoldering for each project. You spend minimum time -o get maximum 
knowledge of important circuits that really work. In fact, you gel exactly the some type of 
basic training equipment used in our Chicago training laboratory -one of the nation's 
finest. 

Build and KEEP This VALUABLE TEST EQUIPMENT 
Your home laboratory projects also include building and keeping a versatile 5 inch 
Oscilloscope and precision Jewel Bearing Multi -Meter. These quality commercial lest 
instruments help you EARN WHILE YOU LEARN and will prove nighty valuable, 
should you later decide to start your own full time TV -Radio service business. You 

also build and keep a quality 21 inch TV SET. 

D.T.I. Provides EVERYTHING YOU NEED to master TELEVISION 
In addition to your home laboratory and easy- to-read lessons you even use 
HOME MOVIES -a wonderfully effective and exclusive D.T.I. traini sg 

advantage. You watch hidden actions ... see electrons on the 
march. Important fundamentals ... become "movie 
clear," helping you learn faster ... easier ... better. 

Full time Residential training in D.T.I.'s great 
Chicago laboratories also available. MAIL COU- 

PON TODAY for all facts. (If subject to Military 
Service, you'll espe- 
cially welcome the 
information we have 
for you.) 
D.T.I.'s Training 

Build and keep this BIG DTI 

Engineered TV set - easily 
converted to U.H.F. (DTI offers 

another home training, but 
without the TV set.) 

"ONE OF AMERICA'S FOREMOST 
TELEVISION TRAINING CENTERS" 

DEVRY TECHNICAL INSTITUTE 
AFFILIATED WITH 

DEFOREST'S TRAINING, INC. 
CHICAGO 41, ILLINOIS 

March, 1955 

HOME MOVIES 

is available in Canada 

MOB MAIL COUPON TODAY! 
DEVRY TECHNICAL INSTITUTE 
4141 BELMONT AVE., CHICAGO 41, ILL. DEPT. RN -3 -L 

I would like your valuable information -packed publication 
showing how I can get started toward a good job or my own 
business in Television- Radio -Electronics. 

'Jame - - 

Street 

City 

Age 

Apt 

Zone - S'cle- 

5 
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GET READY FOR ... 
NATIONAL TELEVISION 

SERVICEMEN'S WEEK 

MARCH 1 -12 

6 

elevision, dealers and service' technicians all over the country are 
preparing rto tip -in- ívith a great promotional event. It's National 

- i Telev I ervicemen's Week, March 7 -12, sponsored by the RCA 

L 'Pate ivision and registered officially with the Chamber of Commerce 
of the United des. 

Yoti can use this unique merchandising plan right in your own 
neighborhood to meet and sell more television service prospects than 
ever before. Your RCA Tube Distributor offers you excellent promotional 
materials to help you identify yourself and your store with this nation- 
wide consumer promotion. 

Plan an active participation in National Television Servicemen's 
Week now. Act today! See your RCA Tube Distributor for full details. 

RADIO CORPORATION of AMERICA 
EL ECTRON TORES NARR /SON, N.J. 

Use These Promotional 
Materials 

ill 

ELECTRONIC STATUETTE 
(3F220) 

7'l ;1915 s 
we use RCA tele% 

TV SERVICE SIGN 
(3F230) 

RADIO & TELEVISION NEWS 
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How your telephone call 

asks directions... and 

gets quick answers 

Perforated steel cards, which give directions fo the Long Distance dial telephone system, 

are easy to keep up to date. New information is clipped (1) and punched (2) by hand an 

a cardboard template. This guides the punch-press that perforates a steel card (3), and 

the two are checked (4). The new card is put into service in the card translator (5). 
43 

1 

When the Bell Systems latest dial equipment receives orders to 
connect your telephone with another in a distant city. it must find - 
quickly and automatically -the best route. 

Route information is supplied in code -as holes punched on 
steel cards. When a call comes in, the dial system selects the appro- 
priate card, then reads it by means of light beams and photo - 
transistors. Should the preferred route be in use the system looks 
up an alternate route. 

It is a simple matter to keep thousands of cards up to date when 
new switching points are added or routing patterns are changed 
to improve service. New cards are quickly and easily punched 
with the latest information to replace out -of -date cards. 

This efficient, flexible way of keeping your dial system up to the 
minute was devised by switching engineers of Bell Telephone Lab- 
oratories, who are continually searching for ways to improve service 
and to lower costs. Right now most of the Long Distance dialing 
is done by operators, but research is hastening the day when you 
will be able to dial directly to other telephones all over the nation. 

Ait 

BELL TELEPHONE LABORATORIES 
Improving telephone service for America provides careers for 

creative men in scientific and technical fields. 

March. 1955 
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GetNewFRFF 
PUBLIC 

ADDRESS 
HANDBOOK 

r- 

Valuable Facts 
Help You Install 

Better PA Systems 
For the first time, such helpful 

information ina compact Handbook! 

Shows how to make sound surveys 
and recommendations -with factory 
and arena examples. 

Discusses public address require- 
ments in auditoriums, stadiums, large 
rooms, etc. 

Explains operational factors of impor- 
tance in public address loudspeaker 
systems for all types of applications, 
indoors and outdoors. 

Explains three major points to con- 
sider in public address loudspeaker 
projectors. 

Tells what the CDP Compound Dif- 
fraction Projector* is -what it does - 
and how it provides a PA speaker 
system of much greater range, effi- 
ciency and dispersion. 

Includes illustrations, diagrams, 
charts, formulas, engineering data, 
technical & architectural specifications. 

'Design Patent 169.904 
Additional Patent Pend. 

Send for your FREE copy now 
or see your F -V Distributor 

ELECTRO-VOICE, INC. BUCHANAN, MICH. 

Without obligation, send me FREE copy 
of the GDP Public Address Handbook. 

NAME 

ADDRESS 

CITY _ ZONE .__STATE 

1 

L j 

RECORD. 
B Y T H E E D I T O R 

WILL TOMORROWS RADIO NEED SERVICING? 

THE process of servicing electronic 
components has been well defined for 

many years. The techniques estab- 
lished include tube replacement, ca- 
pacitor replacement, intermittent loca- 
tion, and the locating of shorts, to 
name but a few. Normally, break- 
downs of tubes and components are 
the result of heat, wear, vibration, or 
high voltage. Radio sets, TV sets, and 
hi -fi equipment all have similar tube 
failures and breakdowns. In fact, all 
electronic equipment that relies on the 
vacuum tube for its functioning is 
plagued by the same limitations. 

An entirely new concept of equip- 
ment design is about to emerge from 
the laboratories which, in time, will 
have far -reaching effects on our pres- 
ent methods of servicing. The ravages 
of high voltage and temperatures, of 
shock and vibration, and short -lived 
filaments will be eliminated by the 
comparatively modest requirements of 
the transistor. 

More and more transistorized equip- 
ment for consumer use is being seen 
each month. No longer is wide -spread 
use of the transistor confined to the 
hearing aid. And no longer does the 
engineer concentrate wholly on minia- 
turization in an attempt to design 
wristwatch radios and similar tiny de- 
vices to catch the public's fancy. 

There are many highly practical uses 
for the transistor that appear to great- 
ly outshadow the possibilities for 
miniaturized novelty items. Perhaps 
the greatest (at the moment) is the 
conventional auto radio with its severe 
demands for power to make it operate. 
Sticking vibrators, hum, hash, vibra- 
tion, long warm -up, and physical bulk 
have plagued the technician andcon- 
sumer for many years. 

A transistorized auto radio, on the 
other hand, requires no vibrator or other 
high -voltage "B" supply. And there is 
nothing to cause audible hum. Self - 
induced "hash" is forgotten and there 
are no filaments to warm up. Even 
without any attempt to use special 
miniature parts, the transistor auto 
set can be made very compact and to 
compatible shapes to easily fit the dash 
of any automobile. 

The greatest advantage, however, is 
the ability of a transistor auto radio 
to possess adequate gain. freedom 
from microphonics, good sensitivity, 
and up to several watts of good, clean 
audio -all from the 6- or 12 -volt stor- 
age battery. 

Costly components can be eliminated, 
including the vibrator, rectifier, and 
transformer. In some designs, the 
output transformer will be done away 

with and transistors will be coupled di- 
rectly to the loudspeaker voice coil. 
Sockets will be a thing of the past be- 
cause the life expectancy of the tran- 
sistor would permit "mile- for -mile" 
use with any automobile made. There 
could be many useful hours of service 
left in a transistor -after the auto 
reached the scrap pile. 

We'll venture a guess that a new 
concept of auto antenna technique will 
be developed. A short hollow rod, in- 
stead of the long whip, will contain an 
r.f. stage of wide -band characteristic 
employing a single transistor. A sim- 
ple coax cable will deliver the ampli- 
fied signal to the auto set as well as 
carry the necessary low voltage to 
power the transistor. A ferrite stick 
might be an advantage over the rod. 

The all -transistor auto radio would 
require a modest total drain of about 
30 ma. for average output instead of 10 
amperes. The same receiver could be 
used as a portable or home set -oper- 
ated from standard flashlight cells. 
Class B audio will probably be uni- 
versally used because of low -drain re- 
quirements and because of high -effi- 
ciency (78'; or more) capabilities. 
Distortion in class B stages can be held 
well below 5, /e with feedback. That's 
good enough for an auto set using 
small loudspeakers for reproduction. 

Servicing requirements for an all - 
transistor auto radio would pose no 
special problems. Capacitor break- 
downs would be rare (at 6 or 12 volts). 
Oscillator drift would not occur as a 
result of generated heat (from vacuum 
tubes, etc.), and testing of circuits 
would be simplified by "printed circuit 
boards." Sockets would not be required -the transistor leads all spot welded 
for permanent use (up to 100,000 
hours). 

The cost of an all- transistor auto 
receiver should eventually be consider- 
ably below present types as a result 
of labor and component savings and 
from exclusive application of printed 
circuit techniques. Service (if ever 
needed) will be a simple process com- 
pared to today's automobile radio re- 
ceiver servicing. 

It is entirely possible to manufacture 
a transistorized radio set today that 
could operate continuously for the 
next ten or eleven years without 
maintenance. The operating cost 
would be but a fraction of a cent per 
hour for batteries. 

In the meantime, and for years to 
come, there is and will be plenty of 
troubleshooting required on millions of 
vacuum -tube operated equipments for 
the service technician. . . . . O.R. 

RADIO & TELEVISION NEWS 
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tverythin9 In Pe,lie, Telwisiee i Iestdel ilesueelss 

1955 ALLIED 
308 -PAGE CATALOG 

the only COMPLETE catalog 

for everything in TV, Radio 

and Industrial Electronics c 

o, 

ÚlotQalÁ QaM¢et Stneke, 
All TV and Radio Parts 
All Electron Tube Types 
Test and Lab Instruments 
High Fidelity Equipment 
Custom TV Chassis 
AM, FM Receiving Equipment 
Recorders and Suppliers 
P.A. Systems, Accessories 
Amateur Station Gear 
Builders' Kits, Supplies 
Equipment for Industry 

ultra- modern facilities for the 

0 
FASTEST SERVICE IN ELECTRONIC SUPPLY 

SEND FOR THE LEADING 
ELECTRONIC SUPPLY GUIDE 

SEND FOR IT TODAY! 
Get ALLIED'S 1955 Catalog -308 pages 
packed with the world's largest selection of 
quality electronic equipment at lowest, 
money -saving prices. Select from the latest 
in High Fidelity systems and components; 
custom TV chassis, TV antennas and 
accessories; AM and FM receiving equipment; 
P. A. systems and accessories; recorders and 
supplies; Amateur receivers, transmitters 
and station gear; specialized industrial 
electronic equipment; test instruments; 
builders' kits; huge listings of parts, tubes, 
tools, books -the world's most complete stocks 
of quality equipment. ALLIED gives you every 
buying advantage: fastest shipment, expert 
personal help, lowest prices, assured 
satisfaction. Get the big 1955 ALLIED Catalog. 
Keep it handy. Send for your FREE copy today. 

IT'S VALUE PACKED... SAVE ON 
EVERYTHING IN ELECTRONICS 

ALLIED RADIO 
world's largest Electronic Supply House 

EASY -PAY TERMS 

Use ALLIED'S liberal Easy 
Payment Plan -only 10% 
down, 12 months to pay - 
no carrying charges if you 
pay in 60 days. Available 
on Hi -Fi and P.A. units, 
recorders, TV chassis, test in- 
struments, Amateur gear, etc. 

HI -FI SPECIALISTS 
To keep up with the latest 
and best in High Fidelity, 
look to ALLIED. Count on us 

for all the latest releases and 
largest stocks of Hi -Fi equip- 
ment. We specialize, too, in 

TV supply, and are foremost 
in the field of Builders' Kits. 

March, 1955 

ALLIED RADIO CORP., Dept. 1 -C -5 

100 N. Western Ave., Chicago 80, Illinois 

Send FREE 308 -Page 1955 ALLIED Catalog. 

Name_ - 

Address 

City_ - 

11=111I 
Zone-State 

1 

1 

1 

1 
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great 

ere... is terrific... 

S 3eaer 

by Ddcc Radio 

MODEL 8007 -The Speaker with Thousands of Replacement Applications! 

DELCO RADIO'S Model 8007 
A Terrific Value at Moderate Cost 

A GENERAL MOTORS PRODUCT A UNITED MOTORS LINE 

DISTRIBUTED BY ELECTRONICS V /HOIESALERS EVERYWHERE 

70 

Here is a sensational performer in the big Delco Radio line 
of speakers ... a Hi -Fi replacement speaker for AM, FM, 
and TV receivers and phonographs that matches their service 
requirements with a twice coil impedance of 4.1 ohms -not too 
high, not too low, but just right! And it's ideal, too, for custom - 
built high -fidelity systems. Wherever installed, the model 8007 
Delco IIi -Fi speaker will give new sparkle and life over the 
full tonal range. 

Here are some of the reasons why: 
Its 8 -inch curvilinear cone extends the highs, gives maximum perform- 

ance over a range of 50 to 12,500 cycles per second A heavy Alnico -5 
magnet provides peak damping action, high output with clean performance, 
light highs, heavy lows Power rating of 10 watts Input impedance 
of 4.1 ohms. A 1% -inch voice coil for excellent damping effect, high 
efficiency, minimum distortion Total these features, add a rugged, zinc- 
plated, attractively painted basket, and you have the outstanding speaker 
in its price range ... the Delco model 8007! 

The Most Highs ... the Mast Lows ... the Most JUans ... 
in a 1lerlianl- l'rired Speaker 

DELCO RADIO 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 
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Wiiat did Beethoven WANT you 

to bear in his Fifth Symphony ? 
You have listened to this great work countless times ... what 

have you heard in it? And what may you have failed to hear? 

An original plan of at -home music education now enables you 

to appreciate fully all of the great orchestral music you hear 

HIGH-FIDELITY MUSIC-APPRECIATION RECORDS 

there is a full performance of a great musical 
ON ONE SIDE work, just as on the ordinary record you buy. 
The records feature orchestras and soloists of recognized distinc- 
tion. You listen to the performance first, or afterward, and then... 

THIS NEW IDEA is sponsored by the Book- of -the- 

Month Club and is designed for those who enjoy 
good music but who are aware that, too often, they 
do not listen to it with complete understanding and 

appreciation. Their minds wander and they realize 
afterward that they have missed most of the beauties 

of the work. There is no doubt about the reason: 
most of us are not primed in advance about what 
to listen for. Music- APPR,;CIATION RECORDS meet this 
need, for a fuller understanding of music, better than 
any means ever devised. They do it, sensibly, by 
auditory demonstration. 

YOU HEAR MUSIC AS THE GREAT CONDUC- 
TORS HEAR IT ... On the podium they have in 

mind at every moment the various themes of the 

work, their interplay and development, and the 

main architectural features of the composition. This 
combined aesthetic and intellectual pleasure is what 

every music -lover can now acquire through MusIc- 
APPRrCIAfmN REcoaos. After hearing several of these 

AS a demonstration 

y 

ON THE OTHER SIDE 
is an illuminating analysis of the music. 
with the various themes and other main 

features of the work played separately with running explanatory 
comment, so that you can learn what to listen for. 

records, all the music you listen to is transformed, 
because you learn in general what to listen for. This 
enjoyable form of self -education can be as thorough 
as the Music Appreciation courses given in many 
universities. 

YOU SUBSCRIBE BUT TAKE ONLY RECORDS 
YOU WANT ... A new !stns. Am.., 1,11os R,, 
oRD will he issued - for subscribers only - every 
month. The announcement about each forthcoming 
record will be written by Deems Taylor. After read- 

ing this descriptive essay you may take the record 
or not, as you decide at the time. You are not obli- 
gated as a subscriber to take any specified number 
of records. And, of course, you may stop the sub- 

scription at your pleasure - at any time! 

TWO TYPES OF RECORDS AT A RELATIVELY 
LOW COST ... All Must, Avvvi, isms Ri,.osos 

will be high -fidelity, long-playing records of the 

highest quality - 331¡ on Vinylite. They 

WILL YOU ACCEPT WITHOUT CHARGE 

Teeth oveilrs Syj1lpltoily 
A NEW HIGH -FIDELITY RI CORm.c RN' TH 1 LONDON SYMPHONY ORCHESTRA 

Norman Del Mar, Conductor 

Analysis by Thomas Scherman 

YOU init. also receive a DESCRIPTIVE ESSAY about the work 
by the noted composer and music commentator Deems Taylor, 

as well as A GLOSSARY OF MUSICAL TERMS COMMONLY USED. 

March, 1955 

.I í'.i.Ywi `ti ..,, r,_71377- .t 

will be of two kinds: first, a so- called Standard 
Record - a twelve-inch disc - which will present the 
performance on one side, the analysis on the other. 
This will be sold at $3.60, to subscribers only. The 
other will be an Analysis -Only Record -a tern -incb 
disc - priced at $2.40. The latter will be made avail- 
able each month for any subscriber who may already 
have a satisfactory long -playing record of the work 
being presented. (A small charge will he added to 
the prices above to cover postage and handling.) 

TRY A ONE -MONTH SUBSCRIPTION - WITH 
NO OBLIGATION TO CONTINUE ... Why not 
make a simple trial, to see if these records are as 

pleasurable and as enlightening as you may antici- 
pate? The first record, BI:GrliovEN's FIFTH SYM- 

PHONY, will be sent to you at once - at no charge. 
You may end this subscription immediately after 
hearing this record - and keep it with our compli- 
ments - or you may cancel any time thereafter if 
you are not completely satisfied with the plan. 

PLEASE RETURN ONLY IF YOU HAVE A RECORD PLAYER WHICH CAN 
PLAY 331/2 R. P. M. LONG -PLAYING RECORDS 

MUSIC -APPRECIATION RECORDS 
c/o Book -of- the -Month Club, Inc. 
345 Hudson Street, New York 14, N. Y. 

Rae -3 

Please send me at once the first MUSIC- APPRECIATION Recoso, Beetho- 
ven's 7ijtb Syrnpbony, without charge, and enter my name in a Trial 
Subscription to Music- APPRECIATION Rrcosos, under the conditions 
stated above. It is understood that, as a subscriber, I am not obligated 
to buy any specified number of records, but may take only those I want. 
Also, I may cancel my subscription after hearing this first record, or 
any time thereafter at my pleasure, bill the introductory record is free 
in any case. 

:Mrs. 
:Miss 

Address 

(Please l'rinl 

City Zone State 
MAR B 
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OPPORTUNITY AT RCA 

FOR 

BROADCAST FIELD ENGINEERS 

WNW 
41N4 

RCA needs trained broadcast engineers who can 
direct and participate in the installation and service 
of television broadcast equipment. Here's an excellent 
opportunity for training and experience with color 
TV transmitters. 

CAN YOU QUALIFY ? 

You need: 2 -3 years' experience in 

broadcast equipment, including work on TV 

transmitter installation. You should have: EE 

degree or good technical schooling, 1st Class 
Radio -Telephone License. 

Enjoy RCA advantages: 
Top Salaries 
Many Liberal Company -Paid Benefits 
Relocation Assistance 

For personal interview, please send a complete resume of your education and experience to: 

Mr. John R. Weld, Employment Manager 
Dept. Y -2C, Radio Corporation of America 

Camden 2, N. J. 

RCA SERVICE COMPANY, INC. 
A Radio Corporation of America Subsidiary 
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NEW 12AU7A 

-shorter construction reduces 
intermittent scan and heater 
cathode failures. 

-completely Interchangeable 
with Type 12AU7. 

NEW 5U4GB 

-twin-wing plates provide greater heat 
dissipation. 
-wafer stem strengthens construction. 
Increases ratings to 275 Ma at 44V 
drop with 1.0 amp. peak plate current. 

NEW 1X28 

Sylvania makes 
important NEW advances in 

-all -nickel plates reduce 
electrolysis. Lower gas level 
results in higher breakdown 
voltage. 
-longer life -test under 
conditions well above ratings. 

ri 

NEW 6BQ6GTA 

Six "double- duty" tubes designed to lick TV service's 
costliest problems. More to come! 

-folded -edge plate design 
avoids bulb bombardment. 

-double -clearance between 
mount and bulb top eliminates 
the "pigtail" to grid shorts. 
Avoids bulb -puncturing electron 
bombardment. 

Sylvania's war against callbacks began with the highly 
improved 5U4GB tube. Now Sylvania continues its fight 
against profit - grabbing callbacks and offers five more 
improved types for TV service. 

These tubes score a direct hit on the most common 
"quick failures." Stronger winged -plate design and wafer - 
stem construction -sturdier welds and glass -to -metal seals; 
these plus a score of other mechanical and electrical 
improvements are incorporated to give trouble -free service. 

Join the battle against callbacks! Use only Sylvania 
"double- duty" types! They're designed for 

servicing old as well as new sets. 

NEW 1 B3GT 

-electrostatic shield -ring 
protects filament during 
high -voltage operation. 
-Sylvania -developed top - 
cap alloy produces 
positive glass -to -metal seal 
-high- voltage base 
makes tube interchange- 
able with coated types. 

S NEW 65N7GTB 

ELECTRONIC N/C TUBE 
Look for the new 
"double-duty" types in this 4"b 
yellow- and -black carton. It's your 
calling card of quality. is 

-oblique on ion of sections 
reduces microphonism. 
-direct weld between stem pins 
and plates strengthens mount. 

A SYLVANIA Sylvania Electric Prod jcts Inc. 
1740 Broadway, New York 19, N.Y. 

In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., St. Catherine Slreot 

Montreal. P. 0. 

LIGHTING RADIO ELECTRONICS TELEVISION ATOMIC ENERGY 
March, 1955 13 
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PICKERING models 22O,/ccirlri(!ges 

.°71e.,(96fe,/feez4 240 .9,,.ßi1- .eefflp4 
Xer ... they are sold separately for all standard arms or 

mounted back -to -back to make up the famous 

PICKERING 260 TURNOVER PICKUP. 

MODEL 220 -for 78 rpm record 
diamond or sapphire stylus 

MODEL 240 -for 33!3 
and 45 rpm records 
diamond stylus only 

MODEL 260 -turnover 
cartridge for 78 or 3313 
and 45 rpm records 
(the 220 and 240 
back -to -bock) 

The 220 and 240 are engineered to 
maximize performance. By comparison they 
are without equal ... 

The 220 and 240 are 

Lighter- 5 1/2 grams 
Smaller -% by 3/4 by 3i8 inches 

The 220 and 240 have 

Highest Output -30 millivolts /1Ocm /sec. 
More Compliance with Less Tracking Force 
Lower Overall Distortion 
Less Moving Mass 
Wider Frequency Response 
Mu -Metal Shielding for Less Hum 

These characteristics have real meaning to those who understand that 
maximum perfcrmance depends upon components which meet professional 
standards. If you want the best that high fidelity can offer, ask your dealer 
to demonstrate the 220, 240 and 

et 

Pickering cartridges ... 

fie %lüJlk Mica .!/ iYaL 9Ì4J Ziv... iveleced 

PICKERING and company incorporated Oceanside, L. le, New York 

M 
PICKERING COMPONENTS ARE PROFESSIONAL QUALITY 

<< 
r, CClliGe/Cce 

.. Demonstrated and sold by Leading Radio Parts Distributors everywhere.. for the one near.» you and for detailed literature; write Dept. C -7 
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Th..r,- 
T.s ot 

Tel. 
:liana tened In aK- 

New Equipment! New Lessons! Enlarged Course! 

SPRAYBERRY PRACTICAL TRAINING IN 

RADIO -TELEVISION 
3 NO OBLIGATION TRAINING PLANS 

You have NO MONTHLY PAYMENT CONTRACT to sign 

...pay for this outstanding training as you learn! M,p 

ou tulle the new 

[These photos show only a small part of 
the training equipment I sand my students. 

.J 

'l'hc ,111.I,Ii fait.:tre :Iwl Mnno riant tu,:Ill\ 111:111 1.14 Illg 
training in 1t:ulio-Television that I urge yon to wail the coupon be- 
low at once for my big all -new 56 page FREE CATALOG and 

_./ FREE Sample Lesson. Get the full story of this remarkable new 
Frank L Sprayberry and up- to- the -second Training Plan. You'll read about my 3 NO 
President Spraytwry OBLIGATION PLANS or "packaged unit" instruction for both 
Academy of Radio beginners and the experienced man. You'll learn how I can now 

prepare you in as little as I6 MONTHS to take your place in this fast moving big money 

industry as a Trained Radio-Television Technician. You'll see that you take no risk in 
enrolling for my Training because you DO NOT SIGN A BINDING TIME PAYMENT 
CONTRACT. I have been training successful Radio-TV technicians for 2. years ... I can 

prepare you, too. to get into your own profitable Service Shop or a good paying job, 
even if you have no knowledge of Radio-Television. Mail the coupon ... I rush full 
information FREE and without obligation. (No salesman will call.) 

O 

March, 1955 

REE 

NEWEST 

DEVELOPMENTS 

Your training cov- 

ers U H F, Color 
Television, F M, 

Oscilloscope 
Servicing, High 
Fidelity Sound 
and Transistors. 

CATALOG AND 

SAMPLE LESSON 
Rush coipon for my catalog 
"How to Make Money in 

Radio -Television ". PLUS an 
actual sample Sprayberry 

Lesson without obligation -ALL 
FREE. Mail : oupon NOW! 

PRACTICE AND TRAIN AT HOME 
WITH 25 NEW KITS OF EQUIPMENT 

You get valuable practical experience In Construction. test- 
ing and shop practice. You build a powerful 2 band supertief 
radio the all -new IS range Sprayberry rultitester. the new 
Sprayberry 'Training Television receiver, signal generator. 
signal tracer and many other projects All equipment Is 
yours to use and keep ... and you have practically every- 
thing needed to set up a Radio-Televislon Service Shop. 

All your training Is IN YOUR HOME In spare Lours. 
Keep on with your present Job and Income while learning. 
I help you earn extra spare time money while you learn. It 
you expect to he In the armed forces later. there is no better 
preparation than practical Sprayberry Radio-Television 
training. Rush coupon below tor all the facts -FREEI 

SPRAYBERRY ACADEMY OF RADIO 
111 NORTH CANAL STREET, DEPT. 25 -W, CHICAGO 6. ILLINOIS 

S 

SPRAYBERRY ACADEMY OF RADIO MAIL TNIS COUPON FOR FREE 1 

Dept.15W, 111 N. Canal St., Chicago 6. III. FACTS AND SAMPLE LESSON I 
Please rush all information on your ALL -NEW RadioTelevision Train. 
ing Plan. I understand this doss not obligate me and that no sales- 
man will call upon ms. Include New Catalog and Sample Lesson FREE. 

Name Age 

Address 

City Tone State 
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for only $60óó 

own a turntable 

comparable 

to the finest! 

THORNS 
E-53 PA 

TRANSCRIPTION 

TURNTABLE 
professional gear -drive model 

Here's the turntable that is the 
fast -growing choice of discriminat- 
ing music lovers and technicians. 
It has all the quality of turntables 
costing twice as much. The cast - 
aluminum table, with foam rubber 

cover, is powered by the modern 

Thorens direct -drive motor ... 
world's most silent phono motor. 

A mechanical filter assures contin- 
ued silent operation ... an 

electronically balanced rotor shaft 
eliminates undesirable waver and 

wow. In standard signal- to -dead- 

groove noise level checks, the 
E -53 PA maintains a noise level of 

-48 db. Has convenient speed 
change. 

SEE YOUR DEALER - 

for the E -53 PA, as well as 

Thorens automatiáyerds, and 
manual record p 

-or write: 
record chan9er 

MuvcBo.es 

TIJ ¿ OIL1\ J Ieiúi iené eeesn,.,s 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 

FCC'S ANNUAL REPORTS are always 
husky, impressive volumes. bulging 
with unusual information. The latest 
edition (covering the period ending 
June 30, 1954), issued the day after 
the New Year was ushered in, is out- 
standing and will be sought by many, 
for it is an anniversary issue, high- 
lighting the twentieth birthday of the 
Commission. 

Bristling with facts, the compilation 
reveals, for instance, that the nation 
is now being served by over 700.000 non - 
broadcast transmitters; 44,000 in the 
marine bracket; 42,000 in use by the 
aviation industry; 146,000 by indus- 
trial; 165,000 by public safety stations; 
139,000 by land -transportation sta- 
tions; 116,000 by hams; 1600 by com- 
mon carriers; and nearly 600 by ex- 
perimental operators. In addition, 
there were nearly 6000 broadcast -sta- 
tion authorizations on the books with 
over 2600 recorded for AM, and 569 
for FM, the only service that had 
shown a decline; in 1949, the peak 
year, 865 FM stations had received 
OK's to operate. In an effort to help 
FM, economically, the Commission has 
proposed that stations be permitted to 
render supplemental services such as 
functional music, storecasting, and 
transit radio. Incidentally, five states 
now have no FM broadcast stations: 
Montana, Nebraska, North Dakota, 
Vermont, and Wyoming. And no FM 
applications have ever been received 
from Montana, while the other four 
mentioned once upon a time had FM 
stations. The only FM station operat- 
ing in any of our territories or island 
possessions is in Hawaii. 

Interference is still classified as a 
balky problem, the annual report dis- 
closed. Due to the mounting number 
of radio stations, the extreme sensi- 
tiveness of TV reception, and the in- 
creased use of electronic equipment 
and electrical gadgets, the number of 
interference cases requiring field in- 
vestigation exceeded 18,000. 

Restricted radiation devices, such as 
community- antenna systems and radi- 
ating receivers, continued to be the 
basis of a number of complaints. 

Commenting on typical complaints 
received, the Commission said that a 
single excessively- radiating FM re- 
ceiver resulted in a series of phone 
calls and letters from over forty TV- 
receiver owners in Wardensville, W.Va. 
And a TV receiver booster in Beau- 
mont, Texas, was found to be inter- 

fering with an estimated 3000 TV re- 
ceivers within the range of more than 
a mile. A defective amplifier asso- 
ciated with an apartment building 
master -TV antenna in Buffalo, N. Y., 
was found to be quite a culprit too; its 
interfering oscillations were stronger 
than the signal of the local TV sta- 
tion. As a result, complaining calls 
poured in, particularly to the telephone 
switchboard at the station, and also 
at a nearby hospital where viewers had 
mistakenly blamed equipment at the 
hospital for the trouble. 

Citing examples of interference from 
restricted and incidental radiation de- 
vices, the report described an odd case 
reported by the Coast Guard; inter- 
ference to a marine and distress fre- 
quency was traced to an electric fence 
on an inland farm. In Oklahoma, the 
public utilities ran into an unusual in- 
terference situation. A carrier- current 
telemetering circuit was found to be a 
radiator, and interfering with a car- 
rier- current system operated by a tele- 
phone company. In Chicago, TV in- 
terference was traced to the com- 
plainant's own electronic garage door - 
opening device. 

IN '54, 576 cases of interference were 
caused by industrial, scientific and 
medical equipment; a drop from the 
641 received in '53, thanks, in part, to 
the new program of equipment con- 
trol through certification and educa- 
tional programs explaining how filters 
and shielding can be used to curb 
radiation. According to the Commis- 
sion a number of cases of serious in- 
terference to military and other com- 
munication facilities in the New York 
area were traced to inadequately 
shielded industrial- heating equipment 
in plants manufacturing plastic prod- 
ucts such as toys, raincoats, pocket- 
books, and so on. 

Elsewhere, arc welders and elec- 
tronic health machines were also 
found to be transmitters, causing trou- 
ble for a number of services including 
the aircraft. The arc -welder problem, 
the Commission said, is still far from 
solved. In these welders, radio -fre- 
quency energy is used to stabilize the 
arc when welding stainless steel or 
certain nonferrous metals, such as alu- 
minum, in an inert gas atmosphere. 
The arc welders use spark -type oscil- 
lators and, as a consequence, they 
produce a broad range of interference. 
The FCC has successively postponed 

RADIO & TELEVISION NEWS 
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ATTENTION SERVICEMEN 

1 

Have all of your ambitions 
for Greater Earning Power 
and Security been satisfied? 

Priced under $200. Equipment supplied 

includes 17" Picture Tube, Components 

for TV Receiver, Scope, Signal Generator, 

HF Probe. LOW MONTHLY PAYMENTS 
You learn by doing! This is 100'7, practical 
training. We supply all the components. all 
tubes, including a 17 -inch picture tube, 
and comprehensive manuals covering a 
thoroughly planned program of prac- 
tice. You see how various defects 
affect the performance of a TV 
receiver -learn to know the causes 
of defects, accurately, easily. and 
how to fix them. You do more 
than just build circuits. You 
get practice recognizing and 
fixing innumerable TV re- 
ceiver troubles. You get 
actual experience 
aligning TV receiv- 
ers. diagnosing the 
causes of complaints 
from scope patterns. 
eliminating interfer- 
ence. using germani- 
um crystals to rectify 
the TV picture signal, 
and much more service ex- 
perience too extensive to list. 
March, 1955 

If You Answer "No" or "Not Quite" 
We Invite You to Investigate this 
New All- Practice Television Training 
Has your income been for more knowledge to be able 
increasing each year? to forge ahead. 
America's total bill for serv- 
icing has been going up fast. 
Can you look forward to 
a secure future? UHF, 
Color Television, other Installing front -end channel se- 
Electronic developments will lector strips in modern UHF - 
pay off for men who keep up VHF Television receivers and 
with the field. learning UHF servicing prob- 

lems and their solution is part 
of the practice you get if you 
live in a UHF area. To cash in 
on the coming color TV boom 

UHF and Color TV 

Making New Boom 

The most foolproof, sure- 
fire way ever discovered for 
reaching greater success - 
independence- security -is to 
keep on learning more! 

Not For Beginners 
NRI's new Professional Tele- 
vision Servicing course can 
train you to go places in TV 

servicing. This course is 
for men who know ba- 
sic theory, either from 
Radio or TV Servic- 
ing experience or 
planned training 
but realize the need 

you'll need the experience this 
training gives. 

Get Details FREE 

Find out what you get. what you learn 
from NRI's new course m Professional 
Television Servicing. See pictures of 
equipment supplied, read what you 
practice. Judge for yourself whether 
this training will further your ambition 
to reach the top in TV servicing. Mail- 
ing the coupon involves no obligation. 
Address National Radio Institute, 
Dept. 5CET, 16 & U Sts., N.V., 
Washington 9, D.C. 

Coupon Brings Important 

BOOK FREE 
MAIL 
NOW 

National Radio Institute, Dept. 5CET, 

16th and U Sts., N.W., Washington 9, D.C. 

Please send my FREE copy of "How to Reach the Top in TV 
Servicing." I understand no salesman will 
call. 

Name Age 

Address 

City Zone State .. 
Approved Member, National Home Study Council 

J 
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BE YOUR OWN 
AUDIO ENGINEER 

MODEL 80 
MODEL 8112 
MODEL 8115 

CABINART 
EQUIPMENT 

CABINET 

SPEAKER 
CABINET 

Model 80 has lift lid, removable panels, 
lass reflex tuned fer 12" or 15" speakers. 
Overall dimensions: 331/2"H, 23 "W, 
16 "D. M80 tuner section, inside: 20 "H, 
21t /.,"W, 151/2"D. M8112, M8115 befRe 
volume: 6 cubic feet. %" white pine 
80 equipment cabinet kit 

8112 12" speaker cabinet kit 

8115 15" speaker cabinet kit 

KIT 
$27.00 

18.00 

18.00 

ACOUSTICALLY ENGINEERED - ASSEMBLED WITH ONLY A SCREWDRIVER! 

FEATURING 

THE KLIPSCH- DESIGNED 

MODEL K -12 
MODEL K -15 

K. 12 36.00 
K. 15 42.00 

DIRECT RADIATION OF HIGHS 

BACK RADIATION OF LOWS 

ready -to- finish birch 
All kits precision cut to sise, baffles pre cut for 
12" or 15" speakers, Kits include Saran plastic 
acousticloth, glue, sandpaper, plastic wood, hard- 
ware, assembly instructions and finishing instruc- 
tions. Write for complete catalogs and nearest 
Cabinort kit dealer. 

18 

Model 61, Model 63 

corner horn 

KITFORMS BY 

KITS 

REBEL enclosure development entails a 
cavity and slot port, to form a resonant 
chamber, and a horn coupled to the 
slot. The slot is loaded by the horn; the 
proportioning of slot, cavity and horn 
provide bass response below 100 cy- 
cles which corresponds in efficiency 
to the front -of -cone direct radiator re- 
sponse above this critical 100 -cycle 
point. There are two ways one might 
consider the function of this horn. One 
is a bass reflex with a horn acting as 
a resistive load on the port. System 
resonances are damped by useful 
radiation resistance while the horn 
does not cost anything. It is already 
formed by the room corner. Again, if 
a full horn were added below the 
100 -cycle point bass response would 
be boomy and unnatural. But, in the 
Rebel enclosures, the cavity -port com- 
bination acts as an acoustic low pass 
filter. And its design is such that low - 
end response will compare with re- 
sponse higher in the sound scale. 

Ìßi 
12" speaker - $19.95 

15" speaker - $23.95 

all prices slightly higher west and south 

Trade Mark 

75 North Ilth Street 
Brooklyn. N. Y. 

issuance of a ruling covering welding 
stabilizers, while working with indus- 
try to develop mutually satsfactory 
standards. The Navy has also been 
called in to lend a hand. 

A new type of medical equipment, 
that could be a source of radiation, also 
came into the picture during the year; 
ultrasonic apparatus. As a result, the 
Commission was petitioned by the 
Electro Medical Manufacturers Asso- 
ciation to provide for type approval 
and establish radiation limitations. 

Reviewing the number of radio oper- 
ator authorizations of different classes 
now outstanding, the annual survey 
declared that there are 850,000 com- 
mercial and 120,000 ham operators 
listed; figures that are strikingly il- 
lustrative of the tremendous growth of 
industry during the two decades that 
the Commission has been in business. 

A REVEALING ANALYSIS of the prog- 
ress made by radio and electronics in 
the railroad world appeared recently 
in a special report issued by the Wash- 
ington office of the Association of 
American Railroads. 

It is no exaggeration to say, it was 
noted, that radio and coordinated com- 
munications improvements have revo- 
lutionized important phases of yard 
operations. Explaining radio's role, 
the report said that in a large modern 
yard, the yardmaster now is in instant 
touch with all switching crews under 
his jurisdiction. By means of two - 
way radio, he can communicate in- 
structions to or receive information 
from crews of switching engines at 
great distances from headquarters. 
Loudspeakers on the ground permit 
him to communicate with hump and 
tower operators, while talk - back 
speakers throughout the yard permit 
two -way conversations. Under present 
conditions requiring speedy classifica- 
tion and dispatch of the long trains 
now operated, the value of such in- 
stant communication and coordination 
is obvious, the rail -group survey re- 
ported. 

Within the switching crew itself, a 
round -robin communication circuit is 
used in fiat- switching yards, and a 
conductor carries a portable radio into 
which he speaks his orders, the report 
disclosed. Signals from this radio au- 
tomatically actuate both a high -pow- 
ered relay transmitter and a local 
loudspeaker system. The engineer thus 
receives the order by radio, at the 
same time the switchmen hear it over 
yard loudspeakers. The engineer, in 
turn, can reply over his radio trans- 
mitter, with his message heard by both 
the conductor and switchmen over the 
loudspeaker system. 

Similarly, it was said. utilization of 
radio in train operation yields valuable 
benefits. With trains a mile or more in 
length not uncommon now, communi- 
cation from front to rear by hand sig- 
nals leaves much to be desired. Radio 
communication between caboose and 
engine meets this need. and brings 
many advantages in getting trains 

(Continued on page 173) 
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CREI prepares you 

quickly for success in 

The future is in your hands! 
The signs are plain as to the future of the trained men in the electronics 
industry. It is a tremendous industry, and -at the present time there are more 
jobs than there are trained men to fill them. But -when there's a choice between 
a trained and untrained applicant, the trained man will get the job. Your 
biggest problem is to decide on -and begin the best possible training program. 

CREI Home Study .. . 

The Quick Way to Get There. 

Since 1927, CREI has given thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time -tested CREI procedure 
can help you, too- if you really want to 
be helped. CREI lessons are prepared by 
experts in easy -to- understand form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 
study at your convenience, at your rate of 
speed. Your CREI instructors guide you 
carefully through the material, and grade 
your written work personally (not by 
machine). 

Industry Recognizes 

CREI Training. 
CREI courses are prepared, and 

taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you. Countless 
CREI graduates now enjoy important, 
good -paying positions with America's 
most important companies. Many famous 
organizations have arranged CREI group 
training for their radio- electronics -tele- 
vision personnel. To name a few: All 
America Cables and Radio, Inc.: 
Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Corporation ; 

Columbia Broadcasting System :Canadian 
Marconi Company: Hoffman Radio Cor- 
poration: Machlett Laboratories; Glenn 
L. Martin Company: Magnavox Com- 
pany: Pan American Airways. Atlantic 
Division: Radio Corporation of America, 
RCA Victor Division; Technical Ap- 
pliance Corporation: Trans -Canada Air 
Lines: United Air Lines. Their choice for 
training of their own personnel is a good 
cue for your choice of a school. 

Benefits Felt 

Right Away. 

Almost immediately, you feel the 
benefits of CREI training. Your em- 
ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Home Study can start helping you do a 
Niter job immediately. 

III BROADCASTING 

TELEVISION 

MANUFACTURING 

COMMUNICATIONS 

1 SERVICING 

AERONAUTICAL 

ELECTRONICS 

CREI also offers 

Resident Instruction 
at the same high technical level- - 

day or night, in Washington, D. C. New 
classes start once a month. If this instruc- 
tion meets your requirements, check the 
coupon for Residence School catalog. 

INFORMATION FOR VETERANS 
If you were discharged after June 27. 1930 -let the 
new G. I. Bill of Rights help you obtain resident 
instruction. Check the coupon for full information. 

Get this fact -packed booklet 

today. It's free. 
Called "Your Future in the New 

World of Electronics," this free illustrated 
booklet gives you the latest picture of the 
growth and future of the gigantic elec- 
tronics world. It includes a complete out- 
line of the courses CREI offers (except 
Television and FM Servicing) together with 
all the facts you need to judge and com 
pare. Take 2 minutes to send for this book - 
let right now. We'll promptly send your 
copy. The rest - your future - is up to 

yO11' See Our Ad On The Next Page 

CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Technical Curricula Founded in 1927 

3224 16th Street, N.W. Washington 10, D. C. 

MAIL THIS POSTAGE -FREE POSTCARD TODAY 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept 141 -6. 3224 16th St., N.W., Washington 10, D. C. 

, .i me your course outline and FREE Illustrated 
9 Your Future in the New World of Electronics" . 

t opportunities and CREI home study courses in 
Prattle el Electronics Engineering. 

CHECK 
Practical Radio Engineering 

FIELD OF 
Broadcast Radio Engineering (AM, FM. TV) 

GREATEST ( Practical Television Engineering 

INTEREST 1% 

Aeronautical Electronics Engineering 
TV, FM E. Advanced AM Servicing 

Name 

Street 

City Zone State 
CHECK: Residence School Veteran 

To help us answer your re- 
qust intelligently, pleas. 
give the following infor- 
mation: 

EMPLOYE) 
BY 

TYPE OF 
PRESENT WORK..._ 

SCHOOL 
BACKGROUND 

ELECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF 
ELECTRONICS MOST IN- 
TERESTED? 
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YOU CAN PLOD ALONG for years, 
getting a paltry increase now and 

then, enjoying little security, find- 
ing your work dull and drab. 

Then something happens. 
Things look up. You become more 
confident. Your earnings rise. You 
feel more important. 

"Luck," some may say. 
"Contacts," others may suggest. 
But in your heart, you will 

know the answer: "Training." And 
it all may have started the moment 
you filled out a coupon requesting a 
copy of a free booklet named "Your 
Future in the New World of Elec- 
tronics." From this data you get 
knowledge of where you stand in 
Electronics. Tremendous expansion 
leaves this gigantic industry plead- 
ing for trained men. Top manufac- 
turers sold billions of dollars worth 
of electronic merchandise in 1953. 
By 1960, the radio- electronics indus- 
try should do no less than 10 billion 
dollars per year, not counting mili- 
tary orders. 

Today there are over 97,000 
radio -equipped police cars; an even 
larger number of taxis are radio 
equipped (at least 87,000) ; 32,000 
civilian planes have radio; 35,000 

41 The data that Launched 
Thousands of Careers 
is yours FREE to show 

HOW YOU CAN BE SUCCESSFUL 

IN RADIO -TV- ELECTRONICS 

Send for Your Booklet Today! 

American ships have radio. 
Today there are over 120.000,- 

000 radios in use. There are 28,000,- 
000 TV sets and 381 TV stations in 
operation. Color TV is coming into 
its own. Countless positions must 
be filled- -in development, research, 
design, production, testing and in- 
spection, manufacture, broadcast- 
ing, telecasting and servicing. To 
fill these posts, trained men are 
needed- -men who somewhere along 
the line take time to improve their 
knowledge, their skills. Men who, 
today, perhaps, take two minutes 
to send for a booklet. 

"Your Future in the New World 
of Electronics" shows you how CREI 
Home Study leads the way to 
greater earnings through the invit- 
ing opportunities described above. 

However, CREI does not prom- 
ise you a "snap." With an accredited 
technical school such as this, you 
must study to convert your ambi- 
tion into technical knowledge you 
can sell in the fabulous Electronics 
market. 

Since its founding in 1927, 
CREI has provided thousands of 
professional radio men with techni- 
cal educations. During World War 

Ist Class 

Permit No. 288 -R 

Sec. 34.9 P.L.R. 

Washington, D. C. 

BUSINESS REPLY CARD 
No Postage Sump Necessary I; Mailed H United States 

3c Postage Will Be Paid By 

CAPITOL RADIO ENGINEERING INSTITUTE 

3224 16th Street, N.W. 

Washington 10, D. C. 

II CREI trained thousands for the 
Armed Services. Leading firms 
choose CREI courses for group 
training in electronics, at company 
expense, among them United Air 
Lines, Canadian Broadcasting Cor- 
poration, Trans -Canada Airlines, 
Sears, Roebuck and Co., Bendix 
Products Division, All- American 
Cables and Radio, Inc., and RCA 
Victor Division. 

CREI courses are prepared by 
recognized experts, in a practical, 
easily understood manner. You get 
the benefit of time -tested materials, 
under the personal supervision of a 
CREI Staff Instructor, who knows 
and teaches you what industry 
wants. This is accomplished on your 
own time, during hours selected by 
you. and controlled by your own will 
power. This complete training is the 
reason that graduates find their 
CREI diplomas keys -to- success in 
Radio, TV and Electronics. CREI 
alumni hold top positions in Amer- 
ica's leading firms. At your service 
is the CREI Placement Bureau, 
which finds positions for advanced 
students and graduates. Although 
CREI does not guarantee jobs, re- 
quests for personnel far exceed cur- 
rent supply. 

Now is the time of decision for 
you. Luck will not propel you for- 
ward unless it finds you trained. 
Contacts won't budge you an inch 
unless you have the skill to back 
them up. The answer is: Technical 
Training . and willingness to 
learn. Together they will bring you 
increased earnings in this new Age 
the Electronics. Fill out the postage - 
free reply card and mail it now. 
We'll promptly send you your free 
copy of "Your Future in the New 
World of Electronics." The rest - 
your future -is up to you. 
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RADIO CHEMICAL LAPORAiORr 

m r 
G-C RADIO-TELEVISION CHEMICAL LAB 

Save time and money, with this complete lab of 20 2 oz. G-C 
chemicals. Do all repairs to speakers. coils, dials, etc. Free metal 
rack included. 
NO. 997 NET 57.65 

G-C ROOFSEEL COMPOUND 
Seal holes in roofs on root-top 
antenna installations. Stop 
call- backs. 
NO. 18.16 Pint can NET S0.6O 

G-C LENS-TUBE CLEANER 
Specially prepared to remove 
finger marks and spots on 
picture tube and lens. 
NO. 71612 -oz. bottle NET $0.36 

G-C SCRATCH REMOVER 
Dark shade covers hairline 
scratches. renews appearance 
of TV set, furniture. 
NO. 92.2 2 -oz. brittle NET $0.30 

GC WOOD CABINET GLUE 
Repair TV and radio cabinets, 
furniture. etc. Fasten grill 
cloth. labels. 
NO. 39 -7 2 -oz. bottle NET S0.39 

G-C DELUXE FELT -KOAT NIT 
Complete flock finishing kit 
for applying to turntables. 
grilles. cabinets, etc. 
NO. 1800 NET $2.25 

GENERAL 

G-C DIAL CORD DRESSING 
Prevents dial cord slipping. 
Simply rub dressing stock on 
cord. Long lasting. 
NO. 1212 NET $0.15 

GC RADIO KNOB NIT 
Kit contains 35 assorted wal 
nut and ivory replacement 
knobs. Includes springs. 
NO. 1140 NET S2.82 

G -C 13E-0X-ID 
Cleans and prevents oxidation 
on all sensitive circuit con- 
tacts. switches, etc. 
NO. 19.2 2-oz bottle NET 50.96 

46 .las-e..1,4 
GC KNOB SPRING KIT 

Kit 01 100 knob springs in 12 
different styles. Tempered 
spring steel. 
NO. 1151 NET $1.17 

>4ale ?en 7e4e 
RADIO -TV 

SERVICE AIDS 
, a-e foldeit 

CEMENT e 

GC INSULATION ANO 
DIPPING VARNISH 

Treat field coils. chokes. noisy 
or razzing transformers. 
NO 56-2 2.oz. boule NETS0.39 

G -C TURNTABLE SPRING KIT 
Kit of 50 assorted turntable 
springs for replacement on 
RCA. Philco. Zenith. etc. 
NC. 6471 NET SI.65 

- 
GC RADIO -TV SPAGHETTI 

Best grade varnished tubing 
it 20-ft. lengths. Fit No. 12- 
No. 18 wire. Five colors. 
NO. 499 NET S1.11 

G -C MIKE CONNECTOR 
Single contact male type, 
completely shielded. Brass, 
bright chrome plated. 
NO. 7940 NET 50.30 

G -C PHONO PLUG G-C STD. TERMINAL STRIPS 
Phono connector for RCA. Bakelite insulation i ix' thick. 
Phdco. Zenith and others. Use x" spacing. Five lugs. others 
also for auto radio. I to 12. 
NO. 1742 NET S8.86 NO. 1715 NET $0.072 

G-C POCKET WIRE STRIPPER 
Popular wire stripper is also 
scraper. cutter, screwdriver 
and wire winder. 
NO. 757 NET 50.30 

G-C STATIC SPRING G,C AUTO RADIO TUNER 
Eliminates auto front wheel Mandy tuner tool IN adjust- 
static noise. Riveted metal ing auto radio when chaos s 

points for firm contact. and cables are removed 
NO. 105$ NE7 $0.03 NO. 8285 NET SO21 

G-C FAHNESTOCK CLIPS 
Spring brass. at' long x saé 
wide. No. 6 mfg. hole. Box 
of 144. Medium Size. 
NO. 6302 -G NET $2.46 

G -C BANANA JACK 
Standard jack. insulated rv," 
head. Mounts in Six hole. 
NO. 7741 Color Red NE7 $0.132 
NO.7141 Color Black NET 50.132 

G-C PIN STRAIGHTENER 
Straightens both miniature 
and jumbo miniature tubes 
of both 7- and 9 -pin types. 
NO.$655 NET 51.511 

G-C LIGHTNING ARRESTOR 
Underwriters' approved. for 
all types of UHFVHF lead -in 
lines. Easy to use. 
NO. $642 NET 50.15 

ASK YOUR JOBBER 

FOR THE 

SPECIALS OF THE MONTH 

v 
G-C TV ALIGNMENT KIT 

Handy versatile alignment 
tool kit in plastic holder. 
Four basic tools. 
NO.1451 NET 51.17 

>.. 

l$ 
I b' 

G-C 300-OHM CONNECTOR 
Screw -type connector to splice 
300 -ohm twin line, Retains 
wore characteristics. 
NO.8095-E Env. of 2 NET $0.27 -- - -7, T 

`-i .j 

G-C HANDLE INSULATORS 
Envelope of assorted sizes to 
insulate handles on pliers, 
cutters. etc. Neat appearing. 
NO. 81184 NET 50.21 

G -C H. D. POWER SWITCH 
D.P.S.T. toggle switch. Rated 
12 amp. at 125 volts. For 
motors, appliances, etc. 
NO. 1350 NET $1.32 

G -C 6-PIECE "SLIP -ON" SET 
Frachon handle holds 5 plated 
hex sockets. Saes: s s, 

716" 
NO. 715 NET 51.35 

L. 

1`'I 
C"C 

G-C "SLUR !ENS- I G-C 3-WAY TV LINE KLIP I G-C UNIV. UHF -VHF I "MITY-V" ADJUSTABLE I 
LENS CLEANER NO.9015 NET S0.12 LIGHTNING ARRESTOR UHF-VHF ANTENNA 

NO. 9081 NET 50.75 I JNO.0642 NET S0.75 NO. A-9091 NET $2.25 

GC INSPECTION LIGHT 
Service light where you want 
it. Ideal for production in- 
spection. 110 v. AC.DC. 
NO.705 NET S1 35 

FREE! 
Send postage Bor your 
illustrated G-C Catalog 

1970 1955 

25-e' 
c4eceüoXO/ 

TE L C O 

GENERAL CEMENT 

MFG. CO. 
904 Taylor Avenue Rockford, Illinois 
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the fabulous VHF -UHF antenna that actuä 

sells itself with performance! 

itt! i 
What do America's servicemen think of Channel Master's 

RAINBOW antenna? Here are their very wordsj: 
The RAINBOW brings metropolitan recep- 

tion to isolated areas." 

"Gets more stations in this-fringe area 
than any other antenna made." 

"Just what our customers have been wait- 
ing for -- a powerful, sturdy, economical 
antenna." 

{Just o few of the many letters of praise we receive daily. 

LOOK at the RAINBOW'S unique design, so deceptively simple, 
yet so unbelievably efficient. LOOK at its advanced features: New 
Spacing Formula, new Triple- Section High Band elements, new full - 
efficiency Intermix Design, and the brilliant triple -power TRI -POLE! 
LOOK at its remarkable Yagi performance on every channel, its 
sharp single lobe. LOOK at its rugged, durable 100% aluminum 
construction, reinforced at all stress points. LOOK at its trigger -fast 
"Snap- Lock" Action, Channel Master's fabulous preassembly that 
snaps open, locks open, without hardware or tightening. 

With every installation, Channel Master's RAINBOW again 
proves itself the most powerful TV antenna yet developed by 
modern science. Bay for bay, it out -performs every all- channel 
antenna on the market today! 

Get In On This High- Powered Advertising Deal 
Your Channel Master distributor offers you a hard- hitting promo- 

tion program which includes TV spot films, newspaper mat ads, 
radio ads, full -color display material, and consumer literature. 
Advertise and install America's best known, most wanted antenna. 

Here's how the RAINBOW out -performs the famous Champion: 

4.10 Over --1ff 
1-ea, 
CDonel.n 

Coln o.w 
Steckel 40,4- 

CAonDl.n 

i o i a l 0 1 '2 '1 'b7.s1 ..5 .5 I.52.' 
. oren i De DD De DD I De De De DD De DD De I DI 

1 1 .1 .1.5 .2.5 .1.5 .1.5 1 .2 '1.5 .2 1.5 a.! 
DI D11 DI DI 

Ì 
DI DI DI DD DI DI DI I DI 

w .ióLS 2 n.S .1.5.7 .S .5 D i.o ITl.$ 
w DD DI DI DI DI DD DI DI DI DD DB! DI 

1 2 2 . 5 2 . 3 1 . 4 . 1 , 0 1 .2 .2 .2.s'.ls 
ui.ww I De, DD DI DD I DI DI DI DD DD DI DD I DI 

dOnt 
;d el 
NOTHING 
outperforms 

CHANNEL 

MASTER 

mod,/ no. 331 

There's a RAINBOW model for every area ... 
for every purse! 
For fringe and super -fringe areas: 

Super RAINBOW model no. 331, S3750 list 
stacked Super RAINBOW model no. 331 -2, S7570 list 

For suburban and near -fringe areas: 
Champion RAINBOW model no. 330, 52360 list 
stacked Champion RAINBOW model no. 330 -2, $4860 list 

For economy installations: 
(featuring butted tubing) 

Challenger RAINBOW model no. 332, 51806 list 
slacked Challenger RAINBOW model no. 332 -2, $3750 list 

horizontal 
polar pattern 

(relative 
voltage) 

Exclusive 
Design 
Delivers 

Triple - 
Picture 

Power! "r.Mw r.. 2M1730 
oa.4 ro.n r..a+e 

model no. 330-2 
332 -2 
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a major step forward 

in installation procedures 

CHANNEL 

MASTERS SELECTENNA 
coupling system 

the great Channel Master development 

that permits unlimited antenna combinations 

with only one transmission line to the set ! 

the NEW WAY, the BEST WAY, 
the only AUTOMATIC WAY to get 

all- channel, all- direction reception ... 

FREE TECHNICAL fi 
ADVISORY SERVICE 

/ 
Our engineers will ql 

tell you the correct .4 

hook -up for your area. 
Merely list the chan- 
nels you expect to re- 
ceive, as well as the 
different antennas you r. 

would like to hook 
up. No charge or 
obligation. 

Without rotators! 
SelecTenna means: no extra control unit on 

/, the set; no moving parts to get out of order; 
antennas are always in perfect orientation. 

Without switches! 
SelecTenna means: no manual switches to 

bother with; better performance because cou- 
plers have less insertion loss than switches. 

Without multiple lead -in wires! 
SelecTenna means: neater, more profes- 

sional installations, because no complicated 
wiring enters the home. Only one lead connects 
to the set. 

This modern way to obtain multi -directional 
reception - with its individual band _pass 
filter networks - offers the consumer great 
convenience advantages possible in no other 
system. There's never been anything like it! 
The SelecTenna System is rapidly replacing all 
older methods. Use it on your next "multi - 
direction" installation! 

Simple as: 

Simply select your 
channel on the set-- - 
the right signal is 

always there ! 

list price: 

$542 
each 

including mounting 
hardware and 
connecting wire. 

CHANNEL MASTER CORP. ELEENrILLE, N. Y. f The World's Largest Manufacturer of Television Antennas and Accessories. 

Copyright 1954. Channel Manor Corp. 

Couplers snap 

together. 

This particular 

interlocked stack 

consists of 

four Antenna 

Couplers and 

one Hi -Lo Coupler, 

for joining two 

High Band and 

two Low Band 

antennas. 
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Tßß/ LI \G L GI T 
BUT WITH A COMPLETE 

poc<ct-i/ed 

Enclosed selector switch molded 
construction keeps dirt o . Retains 
contact alignment per ently. A 
Triplett design represe g the cul- 
mination of a quart: century of 
switch making experi e. Unit con - 
struction -All resistor , shunts, rec- 
tifier and batteries ho ed in a molded 
base integral with th switch. Elimi- 
nates chance for shorts. Direct con- 
nections. No cabling. 

Precision film or wire -wound resis- 
tors, mounted in their own separate 
compartment- assures greater accu- 
racy. Four connectors at top of case, 
controls, knobs and instrument are 
all flush mounted with the panel. 

TRIPLETT ELECTRICAL INSTRUMENT CO. 

Bluffton, Ohio 

2 

ON HAND 

LABORATORY 

for his service needs in the Triplett 

Model 666R pocket size VOM 

TRAVELING LIGHT, 

XI Triplett test instruments 
meet the requirements of tomor- 
row's color TV! 

3" 0 -200 Microammeter, RED DOT 

Lifetime guaranteed. Red and black 
dial markings on white. Easy to read 
scale. 

Precalibrated rectifier unit. Batter- 
ies -self- contained, snap -in types, eas- 
ily replaced. 

RANGES 

D.C. VOLTS: 0.10.50. 250. 1000.5000, at 
1000 Ohms /Volt. 
A.C. VOLTS: 0.10.50- 250 -1000.5000, at 
1000 Ohms /Volt. 
D.C. MA: 0.10.100, at 250 M.V. 
D.C. AMP.: 0.1, at 250 M.V. 

OHMS: 0. 3000. 300,000 (20 -2000 center 
scale). 
MEGOHMS: 0-3 (20,000 Ohms center 
scale). 

(Compensated Ohmmeter circuit.) 
Also available -Model 666 -HH Pocket 
V 0 M, Dealer Net $24.50. 

too, on expense 

Model 666R is only $26.50 dealer net 

á 

CAUTION ON HIGH VOLTS 

5 0 0 G 

1000 

250-N 

Dim.: 3 1/16 x 5 7/8 x 2 9/16 

RADIO & TELEVISION NEWS 
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ClIOOSE FROM 3 COMPLETE COURSE 

Study AT HOME in your SPARE TIME 

Ait to be a TELEVISION TECHNICIAN 

YOU LEARN MORE 
t. C. tone. S.S.. M.A. 

President, Rodio-Television / YOU T Dining Association. Eee Direct Pierce 
School of Rodio 8 Television. 

VETERANS! 

NON -VETERANS! 

we Combination Voltmeter. 

. AmmelerOhmmeler (L ti JE . ,,. r ,A 

So prr.Hel 
Radio Receiver 

C -W Telephone Transmitter 
Public Address System 

Every one of my students gets enough equipment to set up his own home laboratory. You 

learn to be a television technician by actually doing what a TV technician must do on the job. 

With the equipment I send you, you build and keep a professional GIANT SCREEN TV 

RECEIVER complete with big picture tube (takes any size up to 21 -inch) ... also a Super - 

Het Radio Receiver, AF -RF Signal Generator, Combination Voltmeter- Ammeter -Ohmmeter, 

C -W Telephone Transmitter, Public Address System, AC -DC Power Supply. Everything supplied, 
including all tubes. No experience is necessary ... My practical, easy -to- understand lessons 

have brought success to hundreds of men, many with no more than a grammar school 

education. 

My (ourses cover all phases of radio, FM and television. 

Radio, FM and Television Technician Course 
(No Previous Experience Necessary) 

You learn by practicing with the professional equipment I send you. 

Many of my graduates now hold down good paying technician jobs with 

such firms as RCA, NBC -TV, CBS -TV, DUMONT TV and numerous other TV 

studios and plants. 

FM -TV Technician Course 
(Previous Training or Experience in Radio Required) 

You can save months of time if you have previous Armed Forces or civilian 
radio experience! Train at home with kits of parts, plus equipment to 

build BIG SCREEN TV RECEIVER. ALL FURNISHED AT NO EXTRA COST! 

After you finish your home study training in Course 1 or 2 you 

get two weeks, 50 hours, of intensive Laboratory work on modern 

electronic equipment at our associate school in New York City, 
Pierce School of Radio & Television. THIS EXTRA TRAINING IS 

YOURS AT NO EXTRA COST WHATSOEVER. My courses are com- 

plete without this extra training, however. It is just an added 

opportunity for review and practice. 

TV Cameraman and Studio Technician Course 
(Advanced Training for Men with Radio or TV 
Training or Experience) 

I train you at home for an exciting high pay job as the man 

behind the TV camera. Work with TV stars in TV studios or 

on location" at remote pick -ups! 

An optional 30 hour one -week course of practical work on TV 

studio equipment at Pierce School is offered upon completion 
of Course 3. 

EARN WHILE YOU LEARN 
Almost from the very start you can earn extra money while 

learning by repairing Radio -TV sets for friends and neighbors. 

Many of my students earn up to $25 a week ... pay for their 
entire training from spare time earnings. . . start their own 

profitable service business. 

FREE FCC COACHING COURSE! 
Important for BETTER PAY JOBS requiring FCC License. You 

get this training AT NO EXTRA COST. Top TV jobs go to 
FCC- licensed technicians. 

TERW!' 
My School fully approved to train veterans under new 
Korean G.I. Bill. Write discharge date on coupon. 

MAIL THIS COUPON TODAY! 

NO SALESMAN WILL CALL! 

IIII NM El 1111 NM IN MN 

Mr. Leonard C. lane, President 
RADIO -TELEVISION TRAINING ASSOCIATION 
52 East 19511 Street, New York 3, N. Y. 

Dept. T3 

Door Mr. lone. Moil no your NEW FREE BOOK, FREE SAMPLE 

LESSON, and FREE aids that will show me how I ron make 11G 

MONEY IN TELEVISION. I understand I am under no obligation end 

no snlumon will roll. 

(PLEASE PRINT PLAINLY) 

52 EAST 19th STREET NEW YORK 3, N. Y. 
Licensed by the State of New York Approved for Veteran Training 

March, 1955 

I AM INTERESTED IN: 

Rodio-FM-TV Teshnitian Courts M I T I M A N S I 

FM-TV Technician Course Write di.cnarpe 

TV (t -Haman I Studie Tecboiciso Cams 

ow ow MI 

note 
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o+v, beat b 
...for new installations 

...for replacement needs! 

. . . the fastest mounting, best performing aerial on the market 

Here is the outstanding, NEW 
auto aerial and it has everything! 
Handsome in appearance ... out- 
standing in performance ... and 
a new design that is a snappy 
one -two -three installation WITH- 
OUT EVEN LOOKING UNDER 
THE FENDER! 

Here are a few of the features: 
* Speedy, one -man installation 
* 30' mast adjustment 
* Fits all body and fender contours 
* 57Y' length extended - 18-8 stainless 

steel 
* Extra long, full 42" polyethylene 

lead -in 

26 

A L L A T I O N 
\s 

THE RADIART CORPORATION 
CLEVELAND 13, O. 

TV Antennas Auto Aerials Vibrators - Rotors - Power Supplies 

RADIO & TELEVISION NEWS 
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Home Study Courses in 

TELEVISION SERVICING 
offered by 

_RCA INSTITUTES 
Study Television Servicing -from the very source of the latest, up -to- 

the- minute TV and Color TV developments. Train under the direction 

of men who are experts in this field. Take advantage of this oppor- 

tunity to place yourself on the road to success in television. RCA 

Institutes, Inc. (A Service of Radio Corporation of America), 

thoroughly trains you in the "why" as well as the "how" 
of servicing television receivers. 

FIRST HOME STUDY COURSE 

IN COLOR TV SERVICING 

Now you can train yourself to take advantage of the big 
future in Color TV. RCA Institutes Home Study Course 
covers all phases of Color TV Servicing. It is a practical 
down -to -earth course in basic color theory as well as how-to - 
do-it servicing techniques. 

This color television course was planned and developed 
through the combined efforts of instructors of RCA Institutes, 
engineers of RCA Laboratories, and training specialists of 
RCA Service Company. You get the benefit of years of RCA 
research and development in color television. 

Because of its highly specialized nature, this course is 
offered only to those already experienced in radio -television 
servicing. Color TV Servicing will open the door to the big 
opportunity you've always hoped for. Find out how easy it 
is to cash in on color TV. Mail coupon today. 

SEND FOR FREE BOOKLET 

Mail coupon in envelope or paste on 
postal card. Check course you are inter- 
ested in. We will send you a booklet that 
gives you complete information. No sales- 
man will call. 

HOME STUD C Ú SE IN 

BLACK -AND -WHITE TV SERVICING 

Thousands of men in the radio -electronics industry have 
successfully trained themselves as qualified specialists for a 
good job or a business of their own -servicing television 
receivers. You can do this too. 

This RCA Institutes TV Servicing course gives you up -to- 
the- minute training and information on the very latest 
developments in black- and -white television. 

As you study at home, in your spare time, you progress 
rapidly. Hundreds of pictures and diagrams. easy-to- under- 
stand lessons help you to quickly become a qualified TV 
serviceman. 

There are ample opportunities in TV, for radio servicemen 
who have expert training. Mail coupon today. Start on the 
road to success in TV Servicing. 

RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORATION of AMERICA 

350 WEST FOURTH STREET, NEW YORK 14, N. 

MAIL COUPON NOW 

RCA INSTITUTES, INC. 
Home Study Dept. RN 355 
350 West Fourth Street, New York 14, N. Y. 

Without obligation on my part, please send me 
copy of booklet on: 

p Home Study Course in TLLEVIatoN Sstsvtcrxo. 
Home Study Course in COLAs TV SERVICING. 

Name 

Address 

City Zone State 

(please print) 
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National Schools brings you a new dimension in training 
for TELEVISION -RADIO- ELECTRONICS 

YOU CAN LEARN BY HOME STUDY, IF- 
-you are ambitious to increase your earning power. 
-you want to broaden your knowledge and skill. 
-you choose the school with the most complete training 

and service. 
50 Years of Successful Training 

National Schools has been training men for success since 1905. 
Our graduates are located around the globe, in good -paying jobs 
in servicing, installation and manufacturing ... in public and 
private industry, or in their own businesses. All this experience 
and background are your assurance of success. 
What This New Dimension in Home Study Means to You 
As a National Schools student, with Shop Method Home Training, 
you master all phases of the industry-TV. Radio, Electronics - 
theory and practice. You learn HOW and WHY, in one complete 
course at one low tuition. 
Because National Schools' world headquarters are in Los Angeles 
-"capital city" of TV- Radio -Electronics -our staff is in close 
touch with industry. Our lessons and manuals are constantly 
revised to keep you up -to- the -minute on latest developments. We 
show you how to make spare time earnings as you learn, and we 
give you free placement assistance upon graduation. National 
Schools is approved for G. I. Training. Both Resident and Home 
Study courses are offered. If you are of draft age, our training 
helps you achieve specialized ratings and higher pay grades. 
This new dimension enables us to train you as you should be 
trained at home, regardless of your age or previous education. 

Your Course Includes Valuable Units 
We send you important equipment, including a commercial, pro- 

March. 1955 

fessional Multitester... plus parts to build Receivers, Oscillators, 
Signal Generator, Continuity Checker, other units, and Short 
Wave and Standard Broadcast Superhet Receiver. 

Mail Coupon for Complete Information 
Get these two free books about this new 
dimension in Home Training. A compre- 
hensive, illustrated fact -book and a 
sample National Schools lesson. No 
obligation, so mail coupon today. TOUR FUTURE 

NATIONAL SCHOOLS I N RADIO 
TECHNICAL TRADE TRAINING SINCE 1905 TELEVISION 

Los Angeles 37,C31if. Chicago: 323 W.PoIk St. 
I n Canada: 811W. Hastings St.,Vancouver, B.C. 

SSON 

MAIL NOW TO OFFICE NEAREST YOU 
(rno l in envelope or paste on postal card) 

NATIONAL SCHOOLS, Dept. RH -35 
4000 S. FIGUEROA STREET 323 W. POLK STREET 

LOS ANGELES 37, CALIF., OR CHICAGO 7, ILL. 

Rush FREE Boots, "Your Future in Radio -TV- Electronics," 
and FREE LESSON. No obligation, no salesman will call. 

NAME BIRTHDAY 19 

ADDRESS 

CITY ZONS STATR 

Check if interested ONLY in Resident Training at Los Angeles. 

LVETERANS, Give dole of discharge J 
29 
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now... Adjustable 

Speaker Networks 
by 

To balance your system 
To suit any speaker combination 
To improve your present system 

For the first time, networks and filters, so de- 
signed as to provide a wide selection of popu- 
lar crossovers at various speaker impedances 
-So engineered as to expand, without waste 
o obsdlescence, the sound reproduction of 
2 -way and 3 -way systems. The built -in versa- 
tility of these units allows you to assemble 
systems that suit your own taste, operating 
conditions, and budget. 

N-2A N-28 

ADJUSTABLE L/C DIVIDING NETWORKS 
As 2-way network: 

MODEL N2A MODEL N2B 
Imped- Crossover Imped Crossover 

once Selections once Selections 

8 Ohms 350, 700 8 Ohms 1250, 2500, 
16 Ohms 350, 700 5000 

16 Ohms 2500, 5000 
4 Ohms 700 4 Ohms 2500 

These units can be used singly as 
6db /oct 2 -way L/C networks, singly 

as 12db, act L/C filters, in pairs 
as 12db /oct 2 -way networks 
end in combination as 3 -way 

networks. 

MODEL N -1 ADJUSTABLE 
HIGH PASS FILTER 

8vilt in continu- 
ously variable 
high frequency 
control. Matches 
16 ohms to 1250, 
2500, 5000 cycle 
crossover; 8 
ohms to 2500, 

5000, 10,000 cycles; 
4 ohms to 5000 and 

10,000 cycles. 

MODEL N -3 THREE -WAY 
CROSSOVER NETWORK Complete 

with built -in 
continuously 
v a r i a b l e 
"presence" 
and "bril 
lionce" con- 
trols. For 8 ohm 3 -way 

systems using 350 and 
5000 cps crossovers. Adjustable 

mounting arrangements. 

For descriptive literature write desk 57 

Another engineering achievement of 

LOUDSPEAKERS, INC. 

80 SOUTH KENSICO AVENUE, WHITE PLAINS, N. Y. 

Ask For Progressive Speaker Expansion 

30 

RAYMOND W. DURST, executive -vice- 
president of Hallicrafters Company, 
has been elected 
president of the firm 
while William J. 
Halligan, president, 
has been named to 
the newly - created 
post of chairman of 
the board. 

The new president 
joined the radio and 
television manufacturing company in 
1936 as executive vice -president. Prior 
to that, from 1930 to 1936, he was first 
comptroller and later secretary- treas- 
urer and a director of the Echophone 
Radio Corporation of Chicago. 

* t 
THE INSTITUTE OF HIGH FIDELITY 
MANUFACTURERS has been chartered 
by New York State as a non -profit 
membership corporation. 

The idea for the organization origi- 
nated with the Audio Activities Com- 
mittee of the Sales Managers' Club 
(Eastern Division). Working closely 
with official representatives of EP & 
EM and WCEMA, the green light 
came at the joint meeting of the three 
audio groups during the New York 
Audio Fair. 

The Institute is to be initially capi- 
talized by manufacturers who are be- 
ing invited to join the group as "char- 
ter members." In return for their 
dues, charter members will enjoy a 
number of privileges at forthcoming 
Audio Shows sponsored by the Insti- 
tute plus preferred status at other 
shows. 

Representatives from the following 
audio manufacturers are serving on 
the membership subcommittee: Rek -O- 
Kut, United Transformer, Fisher 
Radio, Federal Manufacturing d Engi- 
neering, Gray Research, Reeves Sound - 
craft, Mark Simpson, University, Tech - 
Master, River Edge, Pilot, Rockbar, 
David Bogen, Harman -Kardon, Tech- 
nical Tape, Telectrosonic, Freed Elec- 
tronics, and British Industries Cor- 
poration. 

e 

EDWARD W. BUTLER has been named 
vice -president in charge of sales for 
Speer Carbon Co. of 
St. Marys, Pa. 

In his new post 
Mr. Butler will di- 
rect the sales of the 
company's diversi- 
fied line of carbon 
and graphite prod- 
ucts for electrical 
and automotive ap- 
plications, etc. In joining the company, 
he leaves International Telephone and 
Telegraph Co. where he had been vice - 
president, Federal Electric Co., and 

sales manager of the Components Divi- 
sion of Federal Telephone and Radio 
Co. 

Until recently, Mr. Butler was man- 
aging director of Federal Electric 
Manufacturing Co., Ltd., Canadian af- 
filiate of ITdT. 

e 

RETMA has organized an industrial re- 
lations department which will be 
headed by Robert C. Sprague, Jr. of 
Sprague Electric Co. 

Establishment of the department 
was authorized in 1954 by the board of 
directors of the association. Its mem- 
bership will consider, advise, and 
represent the association and its mem- 
bers concerning all industry -wide in- 
dustrial, employee, and community 
relations problems. The scope of the 
new department also includes all asso- 
ciated legislative matters, economic 
education, and training programs as 
well as survey work. 

r 

WILLIAM H. KELLEY has been elected 
vice- president and general manager of 
a 1 I manufacturing 
and sales divisions 
of Allen B. Du Mont 
Laboratories, Inc. 

The company's in- 
strument, cathode - 
ray tube, communi- 
cation products, in- 
ternational, govern- 
ment contracts, and 
receiver manufacturing and sales divi- 
sions will report to Mr. Kelley. 

He was formerly associated with 
Radio Corporation of America, was 
vice- president in charge of sales for 
Motorola, and after serving that com- 
pany for ten years, joined Du Mont as 
vice -president in charge of marketing. 

* t e 

SHURE BROTHERS. INC. will construct 
a new building in Evanston, Illinois 
which will house the company's entire 
operation. The new 80,000 square foot 
structure is expected to be ready for 
occupancy early in 1956 . . . POLARAD 
ELECTRONICS CORPORATION has ac- 
quired 55,000 square feet of additional 
manufacturing space in a new plant lo- 
cated at 43 -20 34th Street, Long Island 
City, N. Y. It will supplement the corn- 
pany's existing manufacturing facili- 
ties in Brooklyn . . . EMERSON -NEW 
YORK has moved to larger headquar- 
ters in the Emerson Building, 524 W. 
23rd Street, New York . MOTOR- 
OLA'S Communications and Electron- 
ics Division has established its fourth 
laboratory on a 14 -acre tract at Indi- 
ana Avenue and Adams Street in Riv- 
erside, California ... NORTHWEST RA- 
DIO & TELEVISION SCHOOL has estab- 
lished a Chicago branch at 540 N. Mich- 

RADIO & TELEVISION NEWS 
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E. ti_n, E. E. 

Want To 
DOUBLE YOUR PAY? 

How To Pass FCC 
COMMERCIAL LICENS 
RADIO OPERATOR 

EXAMINATIONS 

MONEY MAKING 
NI tIHH11k1111 

LICENSE Information 

GET THIS AMAZING NEW BOOKLET FREE! 

TELLS HOW . HERE IS YOUR GUARANTEE 

If you fail to pass your Commercial License 
to exam 

after your trang our course, 
additional 

our os of any 
kindyour training without 

kind, 
provided 

you successfully 
ouffirs 

obi 
for this examinotlon 

license, Provided Y 
completing your course. 

within 90 days after comp WE GUARANTEE 
TO TRAIN AND COACH YOU AT 

HOME IN SPARE TIME UNTIL YOU GET 

YOUR FCC LIC ENCE 
If you have had any practical experience -Ama- 
teur, Army, Navy, radio repair, or experimenting. 

TELLS HOW 

An Approved 
Member 

(l 

Employers Make JOB OFFERS Like These 
to Our Graduates Every Month! 
Letter from nationally -known Airlines: 
"Radio Operators and Radio Mechanics are needed for our company. Periodic 
wage increase with opportunity for advancement. Both positions include many 
company benefits such as paid vacations, free flight mileage allowance and 
group insurance." 

Letter from nationally -known manufacturer: 
"We have a very great need at the present time for radio- electronics techni- 
cians and would appreciate any helpful suggestions that you may be able to 
offer." 
These are just a few examples of the job offers that come to our office 
periodically. Some licensed radioman filled each of these jobs . . . it 
might have been you) 

HERE'S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY WITH 
OUR COACHING AT HOME IN SPARE TIME 

Name and Address License Time 

Harry G. Frame, Box 429, Charlestown, W. Va. 2nd Class 13 Weeks 
Charles Ellis, Box 449, Charles City, Iowa Ist Class 28 Weeks 
Omar Bibbs, 1320 E. 27th St., Kansas City, Mo. Ist Class 34 Weeks 
Kenneth Rue, Dresser, Wisconsin 2nd Class 20 Weeks 
B. L. Jordan, Seattle, Washington Ist Class 20 Weeks 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Carl E. Smith, E. E., Consulting Engineer, President 

Desk RN -74, 4900 Euclid Bldg., Cleveland 3, Ohio 

TELLS HOW . 

Our Amazingly Effective 
JOB -FINDING SERVICE 

Helps CIRE Students Get Better Jobs 
Here are a few recent examples of Job. Finding results: 

GETS CIVIL SERVICE JOB 

"Thanks to your course 1 .rad ,i "ud phone Itrcnse. and am now employed by 

Chit Service at Great L.M. ;tl Training Station as 1 }gal pumps Specialist." 
K. \I It. Lrier. Fair llaks. \ltd. llul.. aleIleng', Ill. 

GETS STATE POLICE JOB 
"I hare obtained my 14 tI.i . Iltkcl (thank, to sour school) and since receiving 

e I hate held maul Iuba at all finies. I plu Isms Chief Rat lo Operator with the 
Kentucky State l'olive." 

eamwsg ..wrw 
O N L Y H O M E 

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

Edwin P. Mealy. 261 E. 3rd St.. Iundun. Ky. 

GETS BROADCAST JOB 
"I wish to thank your Job- Flnding Service for the help 
In iertirilla for me the position of innam l tier operator 
here at % %TAE In Pittsburgh." 

Walter Kosehlk. 1112 Ridge Are.. N. Braddock. Pt 
GETS AIRLINES JOB 

"Due to your Job- Finding Fervlre. I have been get In[ 
many 011 vrs from all osrr the country. and 1 have taken a Job 
with Capital Airlines in Chicago, as a Radio Meehan e." 

Harry Clare, 4337 S. Drexel Blvd., Chicago. Ill. 

Your FCC Ticket is recognized by most 
mpioyers in the electrons: Geld as proof 

of your technical ability. 

1 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN74 -4900 Euclid Bldg. 
Cleveland 3. Ohio 
(Address fo Desk No. to avoid delay.) ; 

I want to know how 1 r v FCC ticket in a minimum of time. Send me 
r FREE booklet. "1i,nw to Pass F1'(' license Exandnalons idoes not rover 

.ois ziic.. 
for 

tt`ntav,klet. \Inking FCC 
a 

1.1 cem..eeI formation.' 
and the 

Se Sure to tell me about your television engineering course. 

Nance 

Address 

t'itr Zell' State 
Special tuition rates to members or the U.S. Armed Forces. 

For prompt resulta. send air niait. 

March, 1955 

I 
I 
I 
1 

I 
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GOES DIRECT! 

Bringing these Savings to iou 
will begin a new policy 

Effective March 1, Radio 

directly toy been sold 

"Selling 

d Craftsmen through only direct you." previously be purchased 
onents that have P l now 

policy is designed to 

same fine Craftsmen Comp Distributors can 
sales p 

The fam and Radio Parts This new possible price. 

High Fidelity Dealers saving 
at the lowest 

at tremendous Equipment 
from the factory- High Fidelity 

offer you the finest Hig 

CRAFTSMEN 
Here is the finest, most flexible unit offered by any manufacturer. All you need for a 
professional home music system is the Solitaire, a fine record player and speaker. This 
exceptional new unit contains a full 20 watt power amplifier, a preamplifier and an 
exclusive sharp cut -off filter, housed in on attractive cabinet of leather etched steel. 
Inputs for magnetic phono cartridge, FM -AM tuner, tape recorder and TV receiver. Six 
record equalization positions. Contour type loudness control, and separate bass and 
treble tone controls giving 15 db boost and 13 db attenuation. Sharp cut -off filter 
system removes both high and low frequency noises. Basic amplifier is based on William. 
son Utra- linear design. Frequency response, ±0.5 db, 20- 20,000 cycles. IM distortion 
less than 2% at 20 watts. Size, 4 e 14í/x x 1 I %x', Weight 25 lbs. 
Price was $113.50 NOW ONLY $865° 

C10 FM -AM Tuner 

There are more C10 tuners now in use than 
any other FM -AM tuners ever made. The 
proof of its exceptional performance and 
durability is in the thousands of installations 
in homes, leading radio and TV stations, 
schools and hospitals. Has independent, 
continuously variable tone controls, built-in 
preamplifier, and two cathode follower out. 
puts. Frequency Response, 20 to 20,000 cps. 
Sensitivity less than 5 microvolts. AFC for 

isimplified, 
"no- drift" tuning. 12 tubes includ 

ng rectifier. Weight --17 lbs. 
Was $131.50 NOW ONLY $107 5O 

C1000 FM -AM Tuner 

Far more than just a tuner, the CI 000 is o 
complete control center for your Hi -Fì 
system. Here is a superior FM -AM tuner, a 
complete preamplifier with 4 positions of 
record equalization and input circuits for 
TV, tape recorder and phono. Has two AM 
bandwidths; broad for local Hi -Fi and sharp 
for distant or noisy stations. FM sensitivity: 
2 rev for 30 db quieting. AFC and 2 cathode 
follower outputs. Wt. 25 lbs. 
Wos $179.50 NOW ONLY $161 00 

C900 Basic FM Tuner 
For use with Solitaire or C350 Preamplifier. 
Designed for broadcast monitoring where 
low distortion, ultimate stability, and high 
sensitivity are needed. Exclusive printed IF 
coils (20.6 mc); variable amplified AFC and 
lower over -all distortion than any station. 
Frequency response f Ix db 20- 20,000 
cycles. Overall IM distortion for 100% 
modulation less than .05 %. Sensitivity, 2 
microvolts for 30 db quieting. 
Weight 17 lbs. 
Was $119.50 NOW ONLY $9950 

C810 Basic FM -AM Tuner 
For use with the Solitaire or C350 preampli- 
fier. Does not have built in preamplifier or 
tone controls. Exceptional FM sensitivity (4 
my. for 30 db of quieting) and wide band 
AM for true high fidelity performance. 
Frequency response ±1 db 20- 20,000 cps. 
Weight 21 lbs. 
Price was $134.50 NOW ONLY $t7SO 7 

C550 30 Watt Amplifier 
Here is maximum ruggedness, dependability 
and flawless reproduction at any volume 
level. Thirty full watts of audio power with 
only 0.1% harmonic and 0.5% IM distortion. 
Frequency response is far beyond the 
audible range (±1 db 10.100,000 cps.) 
Special thermal time delay protects circuit. 
KT66 output tubes used exclusively for 
maximum efficiency. Wt. 33 lbs. pn SO Was $109.50 NOW ONLY 1,0y 

C400 Audio Amplifier 
Exceptional performance at low cost. 
Streamlined narrow chassis for ease of in- 
stallation. Push -pull 6V6 beam -tetrode tubes 
plus 13.5 db negative feed back provide 10 
watts output with frequency response of 15 
to 20,000 cps. ( ± 1 db). Harmonic distor- 
tion less than I %; hum and noise level 70 
db below rated output. Five tubes including 
rectifier. Weight 13 lbs. 29$0 Was $42.90 NOW ONLY S 

C450 Audio Amplifier 
Ideal for budget Hi -Fi systems. Has same 
high quality craftsmanship as other Crafts- 
men amplifiers but with lower output of 6 
watts. Frequency response: 20 to 20,000 
cps. (i 1 db) with only one percent 
harmonic distortion. Push -pull 6W6GT beam. 
tetrode output tubes. Only 6 e B%x x 6 
inches. Weight 10 lbs. 
Was $29.50 NOW ONLY $ 7 f9S0 

Order direct from factory and save. Only by selling direct can Craftsmen offer you these 
exceptional units at so low a price. Don't delay- Order by Mail Today. 

The Radio Craftsmen Inc. Dept. R3 4403 N. Ravenswood Ave. Chicago 40, Illinois 
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igan Ave. Other units of the school are 
located in Portland, Oregon and Holly- 
wood, California. The Chicago unit 
will be a resident training school . 

The Houston sales office of FEDERAL 
PACIFIC ELECTRIC COMPANY has 
moved to Room 202 of the Bermac 
Building, Houston, Tex.... THE BRIS- 

TOL COMPANY has recently completed 
an expansion of its manufacturing plant 
and its office facilities in Waterbury. 
Conn.... RICHARD D. BREW AND COM- 
PANY, INC. has moved to a new, ultra- 
modern plant in Concord, N. H. The 
firm was formerly located in Belmont, 
Mass.... ROBERTSHAW- FULTON CON- 
TROLS COMPANY has opened new and 
larger facilities at 8406 W. McNichols 
Road in Detroit. The office was for- 
merly located at 2680 W. Grand Bou- 
levard ... ARROW SALES, INC. has 
opened a branch sales office at 2441 S. 
Michigan Ave. in Chicago and a branch 
sales -showroom at 2005 Empire Ave. 
in Burbank, Cal. The new facilities are 
in addition to the company's main 
office at 7460 Varna Ave., North Hol- 
lywood, California. 

s s s 

CLIFF KNOBLE has been named mer- 
chandising manager of the television 
and radio operations 
of the Raytheon 
Manufacturing 
Company. 

He was formerly 
advertising manager 
for the operations 
and prior to that 
was advertising 
manager for nine 
years for the Chrysler Corporation in 
Detroit. He was formerly an advertis- 
ing agency account executive for Ruth - 
rauf and Ryan in Chicago where he 
was responsible for the advertising of 
such products as the Bendix home 
laundry and American Kitchens. 

He will make his headquarters at 
the Chicago plant of the firm. 

s s 

PRINTED CIRCUITS. INC. has been 
established at 36 Tunxis Ave., Bloom- 
field, Conn., for the design, engineering, 
and manufacture of all types of printed 
circuit boards ... AUDIO MARKETING 
SERVICES has been formed in Los An- 
geles to handle high -fidelity compo- 
nents in Southern California, Arizona, 
and Nevada. The showroom and offices 
are at 860 N. Vine Street ... Forma- 
tion of a new electronics engineering 
and manufacturing organization, RAN- 
SOM RESEARCH, has been announced 
by David H. Ransom, founder. The 
company's mail address is P.O. Box 
382, San Pedro, California. The firm is 
presently in production on electronic 
decade counters and electronic voltage 
regulators. Other products will be 
added later . . . HOFFMAN RADIO 
CORP. has changed its name to HOFF- 
MAN ELECTRONIC CORP. to more ade- 
quately reflect the diversified nature 
of the firm's manufacturing operations 

LOUIS A. GARTEN & ASSOCIATES 
has been organized as a manufacturers' 
representative firm with headquarters 

Continued on page 102) 

Order by mail direct from factory, 

equipment in high fidelity. 

the fine 

The best known name 

in high fidelity 
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oftsmen 
C350 Equalizer Preamplifier 

New audio control system designed for ex. 
ceptionol flexibility and low distortion. Ics 
exclusive "Hinged tone control circuit" - 
eliminates honk and rasp typical of con 
vontional tone controls. Seven accurate rec. 
ord equalization positions. New British 
2729 preamplifier tube results in a new low 
in noise, hum and distortion. New com- 
pensated Loudness Control reinforces higns 
and lows at soft volume settings. Has 4 

input circuits for FM-AM tuner, TV, lope re 
corder and magnetic cartridge. Two cathode 
follower outputs for amplifier and recording 
systems. All- triode circuitry reduces distortion 
to vanishing point. Wt. I I lbs. 
Was $129.30 NOW ONLY $89íc 
C375 Sharp CM -Off Filter System 

Eliminates distortion p at the extremes 
of frequency range. Invaluable in obtaining 
maximum enjoyment from records, tape or 
FM broadcasts. Low frequency cut -off points: 
:tat, 40, 70, 120 and 200 cycles, reducing 
hum or turntable rumble. High frequency 
cut -off points: Flat, 9KC, 6KC, 4KC and 
2.8KC. In flat position frequency response is 

±0.5 db, 20.20,000 cycles. Weight 8 lbs. 
Was $39.50 Á9s0 

NOW ONLY S 

Save by mail. Order today direct from Craftsmen. 
Now you can have the finest High Fidelity equipment made . at the lowest 
prices ever offered. 
All equipment fully guaranteed and covered by Craftsmen Factory Warranty. 

THE RADIO crnttsmen INC. 

Dept. R3, 4403 Ravenswood Avenue, Chicago 40. Illinois 

Send me complete Craftsmen Catalog 

Name 

Address 

UPtown 8.4000 

Quantity Model No. Item 

SHIP VIA 

Express 

Freight 

Best Way 

Price 

Check or M.O. enclosed 
Send COD. (25% prepayment 
enclosed 

Orders from Canada and APO's must 

include full remittance. 

On Express orders do not include 
transportation charges -they will be 
collected by the express agency at 
time of delivery. 

All Orders F.O.B. Chicago 
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up to22o 
more gain! Super 'Ceptor 

"Everywhere! Even in the most extreme fringe areas, the sensational 
Winegard Interceptors are providing clear, enjoyable TV pictures." 

Wilmington, Del. 

Pixies enthusiastically 

of Interceptors 
and claims well founded. 

shipment Advertising oftentimes e . 

"First b our dealers. conical ' thing we have 
muacclaimed 

' 

outperform 
stacked 

better than any 

Pixie will outP for be r orrays' CO 
much lower height. Interceptor colines 

ELECTRONICS 
SUPPLY 

against including 
RE ELnear a 

run up DELA`NA 

Reports like these 
from across the nation 

are pouring in, testifying to 
the exceptional performance 

of our antennas 

WINEGARD INTERCEPTOR 
A great new antenna 
that gives you both 

1. Complete all- channel VHF coverage - 
2. 

Brilliant yagi performance - 
Yes, the extraordinary high gain of a yagi .. . 
The pin -point directivity of a yagi .. . 
Not on just one channel -not on just one band -but clear across the whole VHF spectrum. 

The Interceptor is designed 
for both black and white and color 
The same Interceptor that gives you those sharp, clear 
black and white pictures today will give you the truest, 
brightest color pictures imaginable in the future. 
NOTE -The Interceptor has been received so enthusiastically 

. all over the country ... that the Winegard Company, even 
with around the clock production in its brand new plant, 
can't seem to make Interceptors fast enough. Twice this 
season production has been actually doubled over what was 
originally planned, and still we are experiencing difficulty in 
keeping up with this tremendous demand. So, get your order 
in now -and avoid disappointment on delivery. 

List price U.S.A.... Interceptor ... per bay... $ 95 
(Stacking bars available) L 

11, i /MM. 

IMP -Model L -7 for channels 7 -13. 
On the high VHF band, the IMP 
functions as two high gain yagi - 
operating side by side in perfect 
phase, to give gain and directivity 
far in excess of more conventional 
7 -13 broad band designs. 

Imp Features: 
Exceptionally high gain on channels 7 -13. 
Full wave driven elements. 
Full wave reflector elements. 
Electro -Lens Focusing. 

Note -the IMP makes the perfect all- channel attic 
antenna for all channels in primary areas. 
List price U.S.A.... Imp.... per bay $1295 
(Stacking bars available) 

PATENT PENDING 

IEEE! I1 

Exclusive! 
Electro -Lens Focusing!* 

A NEW more powerful version of our famous 
Winegard Interceptor- Now -makes it pos- 

sible to have multi -element yagi 
performance on all channels in 
the most extreme fringe areas. 

The Super 'Ceptor possesses 
all of the wonderful features of 
the Interceptor, but with much 
increased sensitivity . . up to 
2.2e; more gain over the stand- 
ard Interceptor model. 

Features of the Interceptor and Super 'Ceptor 
Excellent 300 ohm impedance match over 
the entire VHF range. 
Extremely narrow yagi type forward lobes, 
with no side lobes and negligible rear lobes. 
Single lead ... no switching ... no inter- 
action between the high channel elements 
and the low band elements. 

The New Winegard Super 'Ceptor 
(Super Interceptor) 

With Electro -Lens Focusing!* 
Gives you -multi -element yagi performance, 
not on one channel ... not on one band . . 
but on every single channel in the whole 
VHF spectrum! 
List price U.S.A... . Super'Cptor... per bay ee / 95 
(Stacking bars available) s7w 

THE PIXIE 
Top all channel performance -at a low 
price- featuring unique improved coni- 
cal type driven element -for high gain 
and uni -lobe directivity. 
List price U.S.A.... PIXIE... per baY 95 
(Stacking bars available) s 

See your jobber or write us for additional information about the 
Interceptor and other Winegard antennas 

WINEGARD COMPANY 
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3000 SCOTTEN BOULEVARD, BURLINGTON, IOWA 
Winegard - America's most wanted line of TV antennas- designed to make installations quicker- easier -and more profitable 
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The author joined RCA in 1930, shortly 
after graduation from Cooper Union 
Institute of Technology. For seven years 
he served as chief factory engineer for 
power tube manufacturing at the com- 
pany's Harrison, N. J.. plant, and then 
as factory manager for power, receiv- 
ing. and cathode -ray tubes. Mr. Smith 
was appointed commercial manager of 
RCA power tube sales in 1938, and two 
years later he became product manager 
for all RCA tube products. In 1951, he 

became manager of sales operations. 
and two years later was appointed to 
the newly -created post of General Mar- 
keting Manager for the RCA Tube Divi- 
sion, with responsibility for all direct 
marketing and sales of RCA tube 
products. He was appointed Vice- Presi- 

dent and General Manager of the 
RCA Tube Division in September. 1954. 

NATIONAL TELEVISION 

SERVICEMEN'S WEEK 

By DOUGLAS Y. SMITH 
Vice-Pres. & Gen. Mgr.. Tube Div. 

Radio Corporation of America 

INCE 1946. more than 32.000.000 
1 television receivers have been in- 

stalled and maintained in Ameri- 
can homes. The magnitude of this 
achievement can be realized only in 

4 consideration with the relative youth 
of commercial television, the com- 
plexity of home receivers, and the 
small membership of the industry serv- 
ice fraternity, which during the intro- 
ductory years of commercial television 
numbered only 50.000 to 65,000. 

To these technicians and dealers 
goes much of the credit for the quick 
transition of commercial television 
from a laboratory development to a 
truly national service. However, so 
quick and skillful have been their 
achievements in making television a 
working reality in the living room, that 
service technicians have tended to be- 
come the taken - for -granted men of the 
electronics industry. 

Because it believes that tribute is 
long overdue to the thousands of 
skilled technicians who have contri- 
buted so much to the success of com- 
mercial television, the Radio Corpora- 
tion of America is sponsoring a "Na- 
tional Television Servicemen's Week" 
during the period of March 7 to March 
12. It is our hope that during this 
period, those who make, sell, and enjoy 
home television equipment will give 
appreciative thought to the service in- 
dustry and the "mountains" they have 
moved since 1946. 

Electronics is a constantly changing 
and expanding science. Its knowledge 
does not come easily or quickly. The 
technician or dealer who hangs out his 
service shingle in the neighborhood can 
do so only after a considerable invest- 
ment of time and money in education. 
Once established, he must continue his 

a education with refresher courses to 
keep abreast of latest developments 
in electronic equipment and servicing 
techniques. He must keep his shop in 
tune with advances, too, equipping it 
with the latest in electronic test equip- 
ment and devices for top efficiency. 

In other words, the trained tech- 
nician is a professional who has worked 
hard and long to acquire his knowl- 
edge and skills. It is our hope that 
"National Television Servicemen's 
Week" will drive these facts home to 
many who are unaware of the sacri- 
fices and efforts which have qualified 
the neighborhood service technician 

March. 1955 

for his profession and responsibilities. 
Although the Radio Corporation of 

America has initiated this tribute, it is 
our hope that the entire electronics in- 
dustry will adopt and support it -not 
only this year but as an annual gesture. 

To focus maximum industry and 
consumer attention on service tech- 
nicians. RCA is sponsoring a coordi- 
nated advertising and promotion cam- 
paign on both the national and local 
levels. This campaign will utilize such 
mass -circulation media as Life mag- 
azine. the NBC "Color Spectacular" 
television program, and the "Sid Caesar 
Television Show." Additionally, radio 
spot announcements and newspaper 
ads have been provided for co -spon- 
sorship by RCA tube distributors. 

We believe that this observance pro- 
vides the neighborhood service techni- 
cian with an unprecedented opportun- 
ity to enhance his local prestige -to 
present himself and the profession he 
represents in a new light before his 
customers. It is our hope that all 
service dealers and technicians will 
capitalize on this opportunity locally. 

To encourage maximum dealer par- 
ticipation, RCA will award prizes to 
the dealer or technician in each of 
eight sales regions who displays the 
most initiative and originality in pro- 
moting "National Television Service- 
men's Week" in his own trading area. 
Actually, this is a contest in which all 
participants win, for the real prize is 
increased prestige and professional 
standing where it counts the most. 

To aid the neighborhood dealer in 
his promotion efforts, a variety of dis- 
play, advertising, and direct -mail ma- 
terial for use at the point -of- purchase 
is available. A special electronic statu- 
ette, which symbolizes the theme of 
the tribute (shown here), is also avail- 
able to service dealers. 

This concentration of national and 
local effort in a five -day period may 
very well be supplemented by contribu- 
tions from others in the electronics 
industry. RCA invites all who deal 
with or are served by the national 
servicing fraternity to join in this 
salute and to take the steps necessary 
to make "National Television Service- 
men's Week" an annual tribute, from 
those who make, sell, and enjoy elec- 
tronic equipment to those who keep it 
operating at peak efficiency in the 
home. - 

A TRISUTS TO THE NATIONS 
TELEVISION SERVICE 

TECHNICIANS roe THEIR 
TREMENDOUS ACCOMPLISHMENT 
IN I INC ANO SERVICING 

THE 30 MILLION TV SETS 
NOW IN ACTIVE USE. 

NATIONAL TELEVISION SERVICEMEN'S WEER 
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SIMPLIFIED 

RCA COLOR 

RECEIVER 

By 

WALTER H. BUCHSBAUM 
Television Consultant 

RADIO & TELEVISION NEWS 

Shown here are the RCA 21 round, metal 3- 
gun color picture tube and other special compo- 
nents used in the 28 -tube color TV receiver. 

WHEN the first RCA 630 receivers 
were shown, back in 1947, few peo- 
ple realized that this represented 

the cornerstone of a fast - growing 
pyramid of better, cheaper, and more 
plentiful TV receivers. Remembering 
those early days of television and 
studying the new RCA simplified color 
receiver, we are inclined to name it 
the color 630. Using only 28 tubes, two 
less than the original 630, this set in- 
corporates a 21 -inch round color pic- 
lure tube, a far cry from the 10BP4 
used in the first 630 sets. The per- 
formance of this color set is as good 
as any seen earlier, and it certainly 
presents a very acceptable picture. 

When RCA unveiled this new color 
receiver, other large TV manufactur- 
ers were handed all the necessary data 
as part of their licensing arrangement. 
This allows them to produce color TV 
sets based on the same or similar cir- 
cuits and offers their engineers a 
chance to further improve the RCA 
designs. 

For the service technicians this 
means that the majority of the new 
color receivers due to come out now 
will use all or some of the novel fea- 
tures of the RCA 28 -tube set. It is 
with this in mind that we describe the 
new and outstanding features of the 
simplified color receiver, leaving the 
circuits which have been explained in 
RADIO & TELEVISION News before as 
parts of the block diagram only. Em- 
phasis will be placed on explaining 
those features which are completely 
new and are bound to find wide appli- 
cation in the new color receivers. 

Over -all Design Features 

Fig. 5 shows the entire RCA 28 -tube 

March, 1955 

Here is a complete analysis of the new circuits in the 

RCA 28 -tube color set, hailed by many as the "color 630." 

color receiver with the rear, top, and 
side panels removed for easy access. 
The entire receiver chassis is a single 
piece, mounted upright alongside the 
picture tube. The 21 -inch round color 
picture tube uses a metal envelope 
which is covered by a plastic insulating 
sleeve. Support for the tube is pro- 
vided by a ring near the junction of 
the neck and funnel, which forces the 
entire tube against the plastic front 
panel and mask assembly. Shielding is 
provided for the deflection yoke. Just 
behind the deflection yoke is the con- 
vergence coil assembly, purity magnet, 
and blue beam positioning magnet, all 
of which are used with other large 
3 -gun color picture tubes. 

As shown in Fig. 5, the receiver 
chassis itself is not much larger than 
many of the earlier monochrome sets, 
although the high voltage section needs 
more space and better insulation. The 
high voltage cable going to the picture 
tube socket provides the focusing po- 
tential for all three electron guns. 
Since the metal envelope serves as 
second anode, there is also a high volt- 
age lead going in that direction. One 
of the new features of the 21 -inch 
round tube used in this receiver is the 
permanent magnet ring assembly near 
the screen of the picture tube in place 
of the old field neutralizing coil. 

Even more interesting than the phy- 
sical appearance of this receiver is its 
electrical arrangement as shown in the 
block diagram of Fig. 1. The v.h.f: 
u.h.f. tuner is special only in its closer 

tolerances on oandpass and oscillator 
drift characteristics, otherwise its op- 
eration is the same as for black -and- 
white. 

The i.f. section employ l a total of 4 
stages. A special bifilar "T" trap is 
used to provide the necessary attenua- 
tion for the sound i.f. and by using 
separate detectors for the sound and 
video signal, further separation of the 
two signals is obtained. Actually, the 
detector used for the sound is peaked 
towards the i.f. range of the color sub - 
carrier, which is only about 900 kc. 
from the sound i.f. At the chroma- 
sound detector output a sharply tuned 
4.5 mc. trap doubles as sound rejection 
for the chroma channel and as sound 
take -off coil for the sound channel. 
This latter section is essentially the 
same as most black- and -white inter - 
carrier sound sections. A ratio detector 
at 4.5 mc. is used, followed by a stand- 
ard audio amplifier. 

The brightness -signal detector sec- 
tion feeds a delay line and then the 
signal is amplified and passed on to all 
three cathodes in the color picture 
tube. The sync separator utilizes the 
high level brightness signal and, in con- 
junction with other sync circuits, pro- 
vides horizontal and vertical synchro- 
nizing pu!ses. 

Sync and sweep circuits are very 
much like those used in monochrome 
receivers with a blocking oscillator cir- 
cuit used in the vertical, and a phase 
detector type a.f.c. in the horizontal 
section. More saw -tooth power is 

37 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


 

A;l OO 

u H 

BRIGHTNESS BRIGHTNESS 

TUNER E 

F 

DETECTOR AMPLIFIER 

POWER 

SUPPLY 

Ruolo 
C OMA 
DETECTOR MPLFIER 

t 
SYNC 

SEPARATOR 

1-< 

COLOR 

SYNC 

COLOR 

SCROD 

VERTICAL 

SWEEP 

HORMONTAL 

1.--. 

OSCILLATOR 

DYNAMIC 

ONVEROENCE 

FLYBACK 

B H.V 

!CONVERGENCE fA45h 

O 

COLOR 
PICTURE TUBE 

Fig. 1. Block diagram of the RCA set. Comparing this with the previous RCA color 
receivers using the 15" tube discloses the simplification and economies effected. 

Fig. 2. Schematic diagram of the bifilar 
"T" trap which reduces very sharply 
the amplitude of the sound i.f. carrier. 

Fig. 3. Simplified diagram of the triode 
color demodulator circuit used by RCA. 

Fig. 4. Convergence, d.c. and dynamic. 
elements used with the new large-screen 
three -gun color picture tubes used by 
RCA and others in their color TV sets. 

38 

needed in both sections since the dy- 
namic convergence circuits obtain their 
power directly from the two sweep 
sections. In addition, the flyback sec- 
tion must provide 27,000 volts at al- 
most 1 milliampere, plus the focusing 
voltage, and sufficient sweep to deflect 
all three electron beams linearly. Ex- 
cept for the convergence section, other 
color TV sets use the same type of ver- 
tical and horizontal circuits. 

The convergence section itself uses 
no tubes -the d.c. convergence is ac- 
complished by special permanent mag- 
nets located in the convergence coil as- 
sembly. A detailed discussion of this 
section appears in a later paragraph. 

Color synchronization is accom- 
plished through a phase detector, re- 
actance tube, and crystal -controlled os- 
cillator. To separate the color refer- 
ence burst from the composite signal, 
a simplified diode burst gate is used. 
One side of the phase detector circuit 
also supplies a signal which controls 
the color killer stage. This latter cir- 
cuit shuts off the entire chroma chan- 
nel when a black- and -white picture is 
received. 

A new feature is the introduction of 
a sort of automatic gain control sys- 
tem to keep the level of the chroma 
signal constant. By detecting the amp- 
litude of the reference burst as well 
as its phase, the phase detector pro- 
vides a bias voltage which controls the 
gain of the first chroma amplifier and 
thereby keeps the level at the output 
of the second chroma stage constant. 

The radically new and greatly sim- 
plified high level demodulator section 
used in this receiver deserves consid- 
erable scrutiny and explanation. Using 
some really novel techniques, RCA en- 
gineers have been able to utilize one 
double triode to perform all the de- 
modulating and matrixing functions in 
a single stage. The input to this sec- 
tion includes the color subcarrier and 
its sidebands, and two 3.579 mc. refer- 
ence signals, properly phased; the out- 
put of this stage directly drives the 

three control grids of the tricolor pic- 
ture tube. The three grids receive the 
red, green, and blue color difference 
signals, while the three cathodes are 
driven by the brightness signal. Thus, 
the addition of the Y signal to each of 
the three colors is accomplished di- 
rectly inside the color picture tube. 

While the double- triode demodulator 
circuit is far more economical than 
any of its predecessors, its operation 
also requires less adjustment and elim- 
inates many of the variables found in 
earlier systems. The result is a sur- 
prisingly stable demodulator, simple to 
produce, still easier to adjust, and cer- 
tainly a great step towards faster color 
TV servicing. 

The block diagram is completed by 
the power supply which uses a power 
transformer and selenium rectifiers, 
and provides 200 and 400 volts "B +" 
as well as a small negative potential. 
This latter is obtained by returning 
the secondary to ground through the 
vertical and horizontal centering con- 
trols. 

There are various minor innova- 
tions in practically every section of 
this receiver, but in this article empha- 
sis will be placed only on the converg- 
ence section, the demodulator and 
chroma channel, and the operation of 
the bifilar "T" trap in the i.f. 

The need for at least 60 db of at- 
tenuation of the sound i.f. carrier and 
the specification that this must be done 
in a very narrow frequency band led to 
the use of a bifilar "T" trap. This 
trap provides considerable attenuation 
without overshoot or ringing. 

Fig. 2 shows the double -tuned bifilar 
trap used in the new RCA 28 -tube re- 
ceiver. Two separate traps are em- 
ployed, one tuned to the sound i.f. and 
the other to the adjacent channel 
sound carrier, both connected in series. 
All three coils are slug tuned and their 
alignment presents no particular prob- 
lem. The tapped tuning coil, Lr, is set 
in accordance with the i.f. bandpass 
specifications and each of the traps is 
aligned individually for maximum re- 
jection at its respective frequency. An- 
other sound i.f. trap is used in the 
brightness detector stage. 

Triode Demodulator 
Perhaps the most significant inno- 

vation presented in the new RCA 28- 
tube color receiver is the demodu- 
lator and matrix network. In this re- 
ceiver a single 12BH7 provides the 
complete decoding action with suffici- 
ent signal output to drive the three 
kinescope grids directly. Before dis- 
cussing the actual circuit, it is impor- 
tant to understand how a triode de- 
modulator works. Consider the circuit 
of Fig. 3 which shows a triode used to 
detect the chroma signal. Theoretically 
either the I, Q or R -Y, B -Y signals could 
be detected here, depending on the 
phase relationship of the reference sig- 
nal and the bandwidth of the output 
filter. Since the color difference sys- 
tem is used in the practical circuit, as- 
sume that the triode in Fig. 3 pro- 
duces R -Y. 
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If no signal appears at the grid, the 
plate current of the triode will depend 
on the plate voltage. In other words, 
the triode acts like a diode detector, 
for amplitude modulation. When a sig- 
nal is applied at the grid, the plate cur- 
rent is dependent both on the instan- 
taneous grid voltage and the plate 
voltage. This is the same action as 
obtained in a conventional demodulator 
such as the 6AS6, where the plate cur- 
rent is a function of the control and 
suppressor grid signals. In the triode 
it is necessary to choose operating 
points for plate and grid signal ampli- 
tudes so that the linear portion of the 
tube characteristic is used. Note that 
there is a special trap in the plate cir- 
cuit which removes the 3.579 mc. ref- 
erence signal and the color subcarrier. 

When using two triode demodula- 
tors, the chroma signal applied to each 
tube and the load resistors would have 
to be adjusted in relation to the respec- 
tive color signals to obtain the proper 
amplitudes. Also necessary for such a 
demodulator are relatively large 
chroma signal and reference signal 
voltages. 

Now consider the block diagram of 
Fig. 6 showing the entire chromaticity 
section of the new RCA set. Two 
stages of amplification are used with 
a bandpass of about 1 mc. centered at 
3.579 mc. This provides sufficient driv- 
ing power for the 12BH7 demodulator. 
Note that the color reference burst is 
obtained from the second chroma stage 
and that the color phase detector is 
utilized to provide an a.g.c. bias which 
controls the gain of the first chroma 
amplifier. This circuit helps maintain 
constant chroma signal for the demod- 
ulator and generally adds to the sta- 
bility of the receiver. 

The complete demodulator circuit is 
shown in Fig. 7. A single transformer 
drives the plates of both triodes, hut in 
order to obtain the difference in ampli- 
tudes required, the ratio of the two 
secondaries is 1 to 1.41. The two plate 
load resistors are in the ratio of 2 to 
5. When the correct phase and ampli- 
tude of reference signals are applied 
at the two grids, the red and blue color 
difference signals are demodulated. It 
is possible, by using these two signals 
in proper phase and amplitude, to ob- 
tain the green color difference signal. 
In the double- triode circuit of Fig. 7 
the green matrixing action is per- 
formed directly in the cathode of the 
12BH7. By joining the cathodes of the 
two triodes, the total cathode current 
is a function of the R -Y and B -Y sig- 
nals. The plate load and cathode re- 
sistors are so chosen that the green 
color- difference signal appears directly 
at the common cathode. Thus, the 
double triode circuit of Fig. 7 per- 
forms not only the demodulating, but 
also the matrixing functions. 

The coils and series resistors in each 
kinescope grid lead help in suppressing 
harmonic radiation of the 3.579 mc. 
reference signal. 

One of the features of this circuit is 
the d.c. coupling to the picture tube. 
The three color difference signals are 
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Fig. 5. View of an 
RCA color TV receiver 
of the type described 
in this article. Note 
the lack of a field 
neutralizing coil and 
CRT tube shielding. 

applied directly to the three grids 
while the brightness signal is d.c.- 
coupled to the three cathodes. Thus, 
the Y signal is added inside the color 
picture tube to the three difference 
signals and the full three -color presen- 
tation appears on the screen. Since 
d.c. coupling is used throughout, no d.c. 
restorer circuits are needed. 

Magnetic Convergence 
Many of our readers know of the 

convergence problems in the earlier 
shadow -mask color picture tubes. In 
those tubes, a special element, the con- 
vergence grid, carried a d.c. potential 
as well as a vertical and horizontal 
parabolic voltage, which helped the 
three electron beams to converge at 
the shadow mask. In addition, a set of 
small magnets was located around the 
neck of the tube to bring these three 
colors into registry. 

In the large- screen color tubes avail- 
able now, convergence is accomplished 
by three magnetic fields, each acting 
only on its respective electron beam. 
As shown in Fig. 4, small steel strips 
inside the neck of the tube form two 
magnetic poles when an external horse- 
shoe magnet is placed over them. Each 
set of two poles has an electron beam 
in its field and since the field is con- 
fined between these poles, the action 
of one set of poles has little effect on 
any of the others. Each horseshoe 
magnet actually consists of two ferrite 
pieces with a small permanent magnet 
cylinder as shown in Fig. 4. This per- 
manent magnet can be rotated, and 
thereby adjusts the d.c. convergence of 
its electron beam. In addition, a coil 
is wound over each ferrite leg and 
through this coil goes the vertical and 
horizontal convergence current. In ad- 
dition to the convergence magnets and 
coil assembly there is also a blue posi- 
tioning magnet, similar in appearance 
to an ion trap magnet, which will 
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Fig. 6. Block diagram of the chrominance 
circuits. Note the chroma a.g.c. feedback. 

allow lateral motion of the blue beam. 
We know from the earlier electro- 

(Continued on page 124) 

Fig. 7. Complete schematic diagram of 
the double -triode color demodulator fur- 
nishing color difference voltages to CRT. 
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TELEVISION servicing has robbed 
radio repairing of much of the at- 
tention it merits. Many shops make 

no attempt to drum up radio service 
business, or even reject such business 
outright. And yet, sales of radio sets 
have held up fairly well in this TV era; 
millions of AM receivers are sold year- 
ly, and their servicing can be profit- 
able. 

For the benefit of those who've for- 
gotten some of their radio service 
techniques, as well as others just en- 
tering the field, this outline of rapid 
troubleshooting procedures is pre- 
sented. Even an experienced man can 
lose valuable minutes on a repair, 
when he's gone rusty; the novice is, of 
course, apt to lose much more time. 
Due to space limitations, we will re- 
strict ourselves to more or less com- 
mon troubles, and cover only a.c. -d.c. 
home receivers (excluding straight a.c. 
sets, portables, and auto radios). The 
emphasis throughout will be on shav- 
ing off valuable minutes from repair 
time by using the proper sequence of 
tests. 

Dead Set 
Tubes are dark : Test with an ohm- 

meter between both line plug terminals 
with the switch on. If continuity is 
read, either the power outlet is defec- 
tive, or the plug wasn't making good 
contact with it. If continuity is not 
read, and a quick inspection of the 
plug reveals no visible defect, the next 
step is to resistance -check the tube 
heaters. (Don't overlook the "on -off" 
switch, especially if a peculiar click is 
heard when the switch is turned on. 
Shorting out the switch with a screw- 
driver will check it.) 

If each tube heater shows continuity, 
a resistance check of the line cord 
should be made next. If this test re- 
veals no defect, the tubes should be 
rechecked in a tube tester. Once in a 
while, a tube with a defective heater 
will check OK on continuity, and will 
reveal its defect only when heater volt- 
age is applied. 

Some tubes light: When one or more 
tubes do not light, or feel cold to the 
touch, a shorted tube is indicated. Test 
first (in the tube checker) the tubes 
that light up, then check the others, 
watching for leakage between ele- 
ments. A cathode -to- heater break- 
down is generally responsible for the 
trouble. 

All tubes light : If no sound, not even 
a faint hum, can be heard when you 
put your ear close to the speaker, and 
a 35Z5 -type tube (with a pilot lamp 
in the plate circuit) is present, note 
whether the pilot light blinks when a 
station is tuned in and the volume con- 
trol is advanced. If it does, trouble 
in the voice coil is generally indicated. 

Try moving the speaker cone in and 
out, to check whether the voice coil is 
"frozen." Sometimes metal filings, 
radio cement, a misadjusted movable 
core (in a PM speaker, see Fig. 1), or 
some other defect, keeps the voice coil 
assembly from moving freely. If the 
speaker cone movement is unimpeded, 
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check for an open or short in the voice 
coil. To make the required tests, dis- 
connect one voice coil lead from its 
terminal, then connect an ohmmeter 
across the two leads (one still con- 
nected, the other free); now, rub the 
free lead with the ohmmeter test prod. 
A faint but unmistakable scratching 
sound should come from the speaker. 
If such a sound is not heard, and con- 
tinuity is read across the voice coil, a 
short in the latter is indicated. Try a 
new speaker, in this case. 

A test PM speaker that has an out- 
put transformer mounted on it can 
provide a fast substitution. 

An open or shorted output trans- 
former secondary is indicated when 
voice coil "scratch" is obtained, pilot 
light flicker on stations is noted, and 
the set won't play. A resistance check 
will reveal the first defect, substitu- 
tion of a test speaker will uncover the 
other. 

If the pilot light does not blink, and 
no hum or other sound is audible in 
the speaker, proceed as follows : 

Check the rectifier and power ampli- 
fier tubes in the tube tester. (Before 
replacing a defective rectifier -one 
whose emission reads zero -check for 
a shorted electrolytic capacitor to 
avoid assassinating a new tube. Such 
a test can be made from the top of the 

Fig. 1. To adjust the core of a PM 
speaker merely loosen the screw in- 
dicated. A misadjusted or shifted 
core may be responsible for distortion. 

socket, between cathode and heater 
contacts, to save time.) 

If the rectifier and power amplifier 
tubes check OK, test the other tubes 
for a short circuit. When no tube is 
found faulty, test the speaker field. 
To do this in the case of a PM speaker, 
simply hold a screwdriver near its per- 
manent magnet. If the pull seems excep- 
tionally weak, substitute a test speak- 
er. When the speaker is an electro- 
magnetic one (used in many of the 
older sets) check for field pull by hold- 
ing a screwdriver close to the center 
core. If a dust felt is over the core, 
use a sharp, thin, pointed tool to pierce 
the felt without impairing its dust - 
barrier action. If the tool is not 
markedly attracted, either the speaker 
field is open, or no rectified d.c. voltage 
is present. 

When the speaker field serves as a 
choke, d.c. voltage tests at either side 
of it to ground will reveal the presence 
of an open -as well as indicate whether 
the rectifier is working properly. If the 
rectifier output voltage is absent or too 
low, resistance and filter capacitor 
bridging tests will uncover the trouble. 

If the speaker field is connected be- 
tween one cathode of a dual -cathode 
rectifier and ground (as is the case in 
some old sets, see Fig. 2) the field coil 
will have to be resistance checked. A 
reading of about 3000 ohms from the 
cathode to ground should be obtained, 
if the field coil is normal. 

The next step is to check the volt- 
ages between the power amplifier tube 
elements and ground. Also check the 
voltage drop across the output trans- 
former primary; the presence of no 
voltage, or very little voltage here in- 
dicates a short across the primary, 
possibly in the bypass capacitor that 
is often in parallel with the latter. 

All tubes light, slight hum is audible: 
Remove the detector -first audio ampli- 
fier tube, listening for a clicking sound, 
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A.C. -D.C. RADIO SERVICING 

441161.Zii, Iplra 

By 

SOL HELLER 

You can service radios in no time flat by following 

the procedure outlined here -also effective for hi-fi. 
or put your finger on the high side 
of the volume control, and note 
whether a substantial hum or screech 
becomes audible. If the click or hum 
is heard, the audio section, speaker, 
and rectifier can be absolved of blame. 

Remove the tubes preceding the 
second detector one at a time, working 
back to the converter. A click should 
be heard each time a tube is removed; 
these clicks should increase in inten- 
sity as you move back toward the first 
tube. If a tube is found whose with- 
drawal produces no click, or only a 
faint click, substitute a known good 
tube for it. If the set still won't play, 
try voltage and resistance tests in the 
stage of the replaced tube. 

If no click was heard when the de- 
tector -first audio tube was removed, 
remove the power amplifier tube, lis- 
tening for a click. If one is heard, 
either the detector tube or circuit is 
defective. A very common trouble to 
look for is an open coupling capacitor. 

In cases where click tests seem in- 
conclusive, use a long wire or (prefer- 
ably) a lead going to the shop's exter- 
nal aerial. Rub this wire against the 
grid connection of each tube, working 
back towards the first tube. Noise, in- 
creasing in volume as more stages of 
amplification are added, should be au- 
dible. When a stage is reached from 
which no sound, or only a faint sound, 
can be obtained, trouble in that stage 
is indicated. 

When tube substitution, voltage, re- 
sistance, and capacitance bridging tests 
reveal no trouble, the set is probably 
misaligned. 

No stations are received, but set 
sounds alive: Trouble in the oscillator 
section of the converter stage is prob- 
ably present. Substitute a known good 
converter tube. 

If rotating the tuning capacitor 
causes static noises to be heard, the 
oscillator section of the tuning capaci- 
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t or should be checked for a short. Next, 
check the converter stage to localize 
the defect. 

Set Plays 
One or more stations are not re- 

(wired: The trouble may be in the tun- 
ing capacitor i.e., bent plates. and dust 
or metal particles between the plates. 

If several stations are missing at one 
end of the band, try a new converter 
tube. Also check the alignment. 

When it is uncertain whether oscil- 
lator trouble or misalignment is re- 
sponsible for the absence of most sta- 
tions. try shorting the stator of the 
oscillator tuning capacitor to the rotor. 
If the symptoms remain the same, the 
oscillator is inoperative. 

An open built -in antenna or antenna 
coil, or a loss of capacitance in an an- 
tenna coupling capacitor, or a.v.c. by- 
pass capacitor may also eliminate one 
or more stations. 

Volume below normal: Check the 
power amplifier and detector -first 
audio tubes. If these are good, bridge 
the coupling capacitor leading to the 
power amplifier grid and note results. 

If the volume control has little or 
no effect, the coupling capacitor be- 
tween the center tap of the volume 
control and the first audio tube grid 
should be bridged. Next try moving 

Fig. 2. Diagram showing the connec- 
tion of an electromagnetic speaker field 
in some early model a.c. d.c. receivers. 

the speaker cone in and out. Some- 
times a partly frozen cone (discussed 
previously) is responsible for consider- 
ably reduced volume. Measure the 
"B" voltage; test the rectifier and its 
circuit, if this voltage is too low. 

When an electromagnetic speaker is 
connected between one cathode of a 
dual -cathode rectifier (such as a 25Z5) 
and ground, an open field coil may be 
the cause of very low volume. If the 
set uses a PM speaker, substitution 
will tell you if the magnet is at fault. 

Try bridging the coupling capacitor 
in the audio section, the power ampli- 
fier cathode bypass capacitor, and the 
antenna coupling capacitor (if one is 
present). 

If placing your hand on the built -in 
antenna causes the volume to increase, 
the primary of the loop antenna may 
be open or shorted. About 'z ohm is 
the normal resistance for the loop. In 
determining whether a short is present, 
substitution of another unit may be 
necessary. Do this when no other 
trouble is readily apparent. 

A slight degree of i.f. misalignment 
will reduce volume considerably. To 
test for this, make a pencil mark on 
the i.f. cans or chassis, indicating the 
trimmer or slug positions. Then re- 
adjust the trimmers or slugs slightly, 
noting whether volume returns to nor- 
mal. If reception isn't louder, return 
the trimmers to their original settings. 

When the reduction in volume is rel- 
atively slight, but still appreciable, 
check if the pilot light is burnt out. 
An open pilot lamp can reduce volume, 
particularly when the pilot lamp is be- 
ing fed from a ballast tube. When the 
pilot light is in parallel with a section 
of a 35Z5 heater, volume is also apt 
to go down when the lamp burns out. 

If weak reception is accompanied by 
a normal level of background noise, 
and an outside aerial is present, use a 
long length of wire outside the window 
as a test aerial. Improvement in re- 
ception indicates an open in the original 
aerial. (This also serves as a test of a 
loop antenna.) 

Distortion: When distortion is pres- 
ent and all stations are coming in, the 
trouble generally lies either in the 
audio section or power supply. If the 
distortion is a "creeping" one that 
starts after several minutes of normal 
reception and gradually becomes much 
worse, try a new power amplifier. If 
continuous distortion is present, turn 
down the volume control and checic for 
residual hum. If this hum is even 
slightly above normal, try bridging 
the filter capacitors and note results. 

A leaky coupling capacitor to the 
audio power amplifier is a common 
source of trouble. Check the grid -to- 
ground voltage of the power amplifier; 
if an appreciable positive voltage 
(above ?_ volt) L present, disconnect 
the coupler and try a new one in its 
place. Sometimes the unit present 
may have a leak in it that doesn't af- 
fect the grid -to- ground voltage very 
noticeably (due to a flow of grid cur- 
rent that causes a bucking voltage to 

(Continued on page 90) 
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NEW 

TV AND RADIO TEST EQUIPMENT 

By 

RHYS SAMUEL 
Tube Div., Radio Corporation of America 

Can you use your present TV test equipment for color TV? 

What new equipment will you need? Here are some answers. 

NOT since the early TV days of 1946 
have service technicians received 
such attention from test equipment 

manufacturers as they are getting this 
year. The host of test instruments and 
accessories available today is greater 
than ever before. Although many of 
these new instruments are simply 
modified or improved versions of fami- 
liar equipment, several new types of 
instruments have been introduced for 
servicing color TV receivers. 

The types of instruments a service 
technician requires are naturally de- 
termined by the types of jobs he en- 
counters. For the servicing of v.h.f. 
and u.h.f. black- and -white TV re- 
ceivers, which are still the bread -and- 
butter activity of the technician. the 
basic instrument types needed -vacu- 
um -tube voltmeter, oscilloscope, sweep 
and marker generators - have not 
changed. The series -string TV re- 
ceiver, which is rapidly gaining in pop- 
ularity, will not require special equip- 
ment. In the expanding hi -fi audio 
field, the v.t.v.m., audio voltmeter, os- 
cilloscope, audio generator, and square - 
wave generator are even more valuable 
than before. In the service of radio 
receivers, which continues to be a 
multi -million -dollar source of service 
revenue, the v.t.v.m. and r.f. signal 
generator are still the most needed 
test instruments. 

The main problem confronting serv- 
ice technicians in the market for new 
test instruments at this time concerns 
the adaptability of the equipment to 
color television. The three questions 
asked most often are: 

1. Will my present black- and -white 
TV test equipment be good for serv- 
icing color TV sets? 

2. If I buy needed test equipment 
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now, will it be obsolete when color 
TV sets start coming in? 

3. What new types of equipment will 
I need for color TV? 

The following discussion of different 
types of test instruments for the tele- 
vision, radio, and audio fields should 
answer these questions and other ques- 
tions of current interest to the radio 
and television technician. 

Voltolwnmeters and v.t.v.m.'s -Vacu- 
um -tube voltmeters and voltohmmeters 
will be more useful than ever in color 
TV servicing. The complexity of color 
television circuits has increased the 
importance of voltage and resistance 
measurements. Of special importance 
is the need for high -voltage measuring 
equipment. Because the regulated ul- 
tor (second anode) voltage of color 
kinescopes must be set accurately be- 
fore other circuit adjustments are 
made, high - voltage (multiplying) 
probes will become necessary acces- 
sory items for the service voltmeter. 
Color receivers use ultor voltages up to 
approximately 30,000 volts, therefore, 
high -voltage probes should be rated 
for 40,000 to 50.000 volts to provide an 
adequate margin of safety. 

Oscilloscopes -The two main func- 
tions of the TV service oscilloscope, 
signal tracing and response -curve dis- 
play, are a necessary part of color TV 
servicing. The scope must meet addi- 
tional requirements, however, to be 
generally satisfactory for color TV 
jobs. The most exacting requirement 
is that the frequency response be es- 
sentially flat from a few cycles per 
second to approximately 4.5 mc. for 
measurement of the color sync burst 
and for troubleshooting in chrominance 
circuits. For color TV servicing, the 
scope should have built -in voltage cali- 

bration or an external calibrator 
should be used, as explained later, to 
permit measurement of the peak -to- 
peak amplitude of the burst signal. Be- 
cause the color sync circuits have very 
high impedance, the scope must also 
present a high impedance to the test 
circuit to prevent excessive loading 
and detuning. Consequently, a low - 
capacitance (high- impedance) probe is 
required. To compensate for the loss 
in sensitivity introduced by such a 
probe, the scope should have relatively 
high gain. 

Sweep generators- Because all of 
the color information is contained in 
the 2 to 4.1 mc. region of the over -all 
TV r.f. -i.f. response curve, tuners and 
picture i.f. amplifiers of color televi- 
sion receivers must be aligned with a 
high degree of accuracy. Any loss of 
gain in these portions of the circuit 
can cause poor color sync -lock action 
and color "contamination." Sweep gen- 
erators, therefore, should provide es- 
sentially flat voltage output through- 
out the frequency range covered to 
insure a faithful representation of cir- 
cuit bandpass. A low- frequency sweep 
voltage is also required for alignment 
of luminance and chrominance circuits. 
Servicing of these circuits requires the 
use of a video sweep generator which 
has flat output from approximately 50 
kc. to 4.5 mc. Few conventional TV 
sweep generators can meet this re- 
quirement without modification or the 
use of external accessories. 

Murker calibrators - The marker 
calibrator is required in TV servicing 
to furnish a marker of high accuracy 
for use in locating particular frequen- 
cies on sweep response curves for 
checking bandpass of circuits, and for 
setting traps to a specified frequency. 
The calibrators usually employ a vari- 
able- frequency oscillator having crys- 
tal calibration facilities for checking 
accuracy of the output marker. The 
calibrator should be able to furnish 
reliable markers on all the desired 
sound and picture carrier frequencies, 
as well as a 4.5 -mc. marker for sound 
i.f. amplifier and sound trap alignment. 
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For color TV use, markers are also 
required at the important intermediate 
frequencies, including that of the color 
subcarrier (42.17 mc.) and the "knee" 
or drop -off point on the over -all ii. 
response curve (41.65 mc.). Bandpass 
measurements in the video and chro- 
minance circuits require frequency 
markers at 0.5 mc. (for Q filter, R -Y, 
B -Y, G -Y demodulators), 1.5 mc. (for 
I filter), 2.5 mc. (for bandpass filter), 
3.58 mc. (color subcarrier frequency), 
and 4.5 mc. (sound trap frequency). 

Dot generators -Dot generators are 
essential instruments for color TV 
servicing, and will become standard 
equipment both for service calls and 
on the bench. These instruments pro- 
duce a pattern of evenly spaced white 
dots on a black background on the 
color kinescope screen for use in ad- 
justment of both d.c. and dynamic con- 
vergence circuits. When the conver- 
gence adjustments of the color TV 
receiver are set correctly, the three 
electron beams of the color kinescope 
strike their corresponding red -emit- 
ting, blue -emitting, and green- emitting 
phosphor dots in the correct phosphor - 
dot groups over the entire useful area 
of the tube screen. Because conver- 
gence adjustments must be set correct- 
ly before other adjustments are made, 
a dot generator is indispensable. 

Service -type dot generators which 
have r.f. output, video output, or both, 
are available. Dot generators which 
supply r.f. output on one or more of 
the v.h.f. channels can be connected 
directly to the antenna terminals of the 
TV receiver. Dot -pattern signals within 
the video range can be fed directly 
to the color kinescope or into the video 
amplifier of the color receiver. 

Several different models of dot gen- 
erators are now available for color TV 
servicing. 

Color -bar generators -The color -bar 
generator is used for checking over -all 
operation of color TV receivers, and 
for adjusting color phasing and matrix - 
ing in the chrominance section of the 
receivers. The primary requirement of 
these instruments is that they furnish 
signals which are inherently accurate 
and have a fixed phase relationship 
at all times. The signals from the 
color -bar generator are fed into either 
the antenna terminals of the receiver 
or the video amplifier section. Pre- 
scribed adjustments can then be made 
in the phasing and matrixing sections 
of the receiver. The kinescope is 
used as the indicator device. Unless 
a color -bar generator produces ex- 
tremely stable signals having accurate 
phase relationship, it cannot be used 
as a reference standard. A generator 
which provides a color -bar signal for 
injection at the antenna terminals 
must duplicate, in simplified fashion, 
the broadcast color signal. Therefore. 
these generators must supply a signal 
which includes a picture carrier, sound 
carrier, sync pulses, and a color sub - 
carrier modulated with accurately 
phased color signals. A few different 
models of color -bar generators are now 
available, although they differ con - 
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siderably in design and output -signal 
characteristics. 

TV accessories -A number of test 
accessories, not all of which are new, 
are extremely valuable in the service 
shop or tool kit. A recent device, 
which promises to become indispensa- 
ble for servicing series -string TV and 
radio receivers, is the universal heater 
continuity tester. This device, designed 
to test nearly any tube type used in 
TV receivers and a.c. -d.c. radios, em- 
ploys a neon lamp to indicate instant- 
ly whether a tube heater has burned 
out. It is only necessary to plug the 
suspected tube into the appropriate 
socket of the tester to check heater 
continuity. 

An isolation transformer is recom- 
mended to provide a safety factor in 
the servicing of a.c. -d.c. and trans - 
formerless receivers. This transformer 
effectively isolates the "hot" chassis 
from the power line, thereby greatly 
reducing shock hazards and the danger 
of damage to expensive test equipment 
because of improper test -lead connec- 
tions and accidental short circuits. 
These transformers will be especially 
useful on the series -string TV sets. 

Troubleshooting in TV deflection cir- 
cuits can often be speeded by use of a 
flyback tester. These testers are con- 
nected directly to the deflection -output 
sections of the TV receiver to indicate 
the condition of the flyback trans- 
former and deflection yoke. 

The increased use of oscilloscopes 
for peak -to -peak voltage measure- 

ments has accentuated the need for 
voltage calibrators. These calibrators, 
which are used with scopes which lack 
frequency - compensated and voltage - 
calibrated input circuits, provide sine - 
wave or square -wave output at one 
or more preset peak -to -peak values. 
The scope probes are connected to the 
output terminals of the calibrators, 
and the scope vertical -gain adjust- 
ments are set to give the desired de- 
flection. 

Cross -hatch and vertical- and hori- 
zontal -bar generators are extremely 
useful when no test signal is available 
for linearity adjustments. The output 
from the generator is usually fed di- 
rectly into the antenna terminals of 
the TV receiver. 

Because the use of selenium recti- 
fiers has greatly increased, specially 
designed selenium- rectifier testers are 
being used as a quick means of check- 
ing the condition of these components. 
The rectifiers can be checked for for- 
ward and reverse current charac- 
teristics under load conditions. A 
meter is used as the indicating de- 
vice. 

Radio Test Equipment 

The isolation transformer, v.t.v.m. or 
voltohmmeter, and r.f. signal genera- 
tor are sufficient major equipment for 
nearly all routine radio repairs. The 
r.f. signal generator is excellent for 
troubleshooting by signal injection, 
and is essential for alignment of r.f. 

(Continued on page 127) 

List of color and black- and -white TV test equipment now available. Only those 
categories are listed that are described in the article. Most of the manufacturers 
listed also market other types of service instruments, many of which are new. 

Hickok Model 650C 
Jackson Model 712 
Philco Model G8005 
RCA WR -36A 

Hickok Model 655XC 
Hycon Model 618 
Jackson Model 712 
RCA Model WR -61A 

DOT GENERATORS 
Simpson Model 434 
Superior Model TV -50 
Sylvania Type 506 
Winston Electronics Inc. Model 160 

COLOR -BAR GENERATORS 
Simpson Model 430 
Triplett Model 3434 
Winston Model 150 

COLOR ACCESSORIES 
Simpson Model 406 Chromatic Amplifier Winston Model 950 Rainbow Computor 
Simpson Chromatic Probe 

OSCILLOSCOPES FOR COLOR 
Eico Model 460 Radio City (RCP) Model 534 
G -E Type ST -2A RCA Model WO -78A 
Heath Model 0 -10 Simpson Model 458 
Hickok Model 640 Supreme Model 665 
Hycon Model 617 Sylvania Type 403 
Jackson Model CRO.2 Triplett Model 3441A 
Philco Model 58200 Weston Model 983 
Precise Model 300 Winston Model 550 

FLYBACK AND YOKE TESTERS 
Cornell -Dubilier Model BF -80 Teletest Model FT 100' 
Eico Model 944 Transvision Component Tester 
RCP Model 123 Winston Model 810 
Seco Model FB -4 

Jackson Model 710 
SELENIUM RECTIFIER TESTERS 

Triplett Model 3423 
Transvision Component Tester 

VACUUM TUBE HEATER TESTERS 
G -E Series Heater Checker Triplett Model 3423 
Service Instruments Model FC3 Visulite Co. Model 101C 
D. W. Thomas Engineering, Inc.. Model 1402 

Does not test yokes 
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By CHARLES TEPFER 

Service Editor. RADIO & TELEVISION NEWS 

The New York City bill may serve as a model for many 

licensing bills Here's a report on it and licensing. 

MANY service technicians may be 
wondering why TV service licens- 
ing is such a hot topic right now. 

After all, contract servicing appears to 
be on the way out with its attendant 
evils, a uniform schedule of service 
charges is slowly being adopted na- 
tionwide, the Better Business Bureaus 
in general report fewer complaints. 
Well, it seems we have been "enjoy- 
ing" the quiet before the storm. 

More and more service operators 
have been affected by the cut -rate 
service boys who operate at low over- 
head, many times out of their cellars, 
and in the evening. The larger com- 

,panies that advertise "$1 service 
charge" and then stick the customer 
for all kinds of unneeded parts that 
many times are not even installed in 
the repaired receiver, are found out 
sooner or later, with the result that 
all service operators are branded as 
"gyps." This makes it difficult for the 
legitimate service operator to ask for 
and obtain a fair price for his service. 

These are some of the reasons why, 
after many service dealers and associ- 
ations fought service licensing bills 
when they were first proposed way 
back in 1947, and many times since, 
they have come out for city licensing 
now. 

In the words of Max Leibowitz, 
president of the Associated Radio & 

Television Servicemen of New York, 
"In many metropolitan areas, an un- 
scrupulous operator merely has to 
open up under another name in an 
other part of town to continue his cut - 
rate and defrauding practices. It is 
this individual and his activities that 
are compelling the legitimate service 
operator to leave the industry and go 
into some other activity." 

Perhaps if we look over some of the 
provisions of the licensing bill pres- 
ently under consideration by the New 
York City Council we'll he in a better 
position to evaluate this whole situ- 
ation. 

To begin with, the law has this leg- 
islative declaration: 
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"It is hereby declared that the busi- 
ness of selling service contracts and 
servicing television receiving appara- 
tus has become the subject of great 
abuse with the result that the public 
has been and is being victimized by ir- 
responsible sales methods, unethical 
and financially unstable service organ- 
izations and inferior installation, main- 
tenance, and repairs. The necessity for 
legislative intervention by the enact- 
ment of the provisions of this article is 
hereby declared as a matter of legis- 
lative determination." 

Many service operators believe that 
the real abuses lie not in contract 
operations but in false and misleading 
advertising, and in cut -rate service 
charges with the resulting needless re- 
placement of parts to jack up the serv- 
ice revenue. 

The licensing bill recognizes four 
classes of licensees: service contrac- 
tors, service dealers, technicians, and 
apprentices. The first two require a 
license costing $25 with a yearly re- 
newal fee of $15. The technician li- 
cense costs $15, and is renewable each 
year for $5. The apprentice pays $5 
for a permit and must renew it each 
year for $5. The qualifications required 
for each class are to be determined by 
a supervisory committee composed of 
representatives from all applicable 
parties. Each applicant for a techni- 
cian's license will be examined by a 
board consisting of two members 
chosen by means of civil service com- 
petition. 

To qualify for a technician's license, 
the applicant must prove that he serv- 
iced TV receivers or tested electronic 
apparatus for at least twenty -one 
months prior to application or, that 
he graduated from a course in TV re- 
pair and maintenance from an accred- 
ited school and serviced TV sets for 
at least six months after graduation. 

The bill makes it unlawful for any 
service dealer or contractor to employ 
an unlicensed technician or apprentice. 
Further, the service operator is obliged 
to furnish his customers with an item- 

ized bill for all labor performed and 
parts used. Violators of this bill arc 
subject to a $500 fine, six months im- 
prisonment, or both. 

The bill, in itself, would perhaps not 
be so important nationally, if it were not 
that it will probably serve as a model 
for similar bills in other cities. Be- 
cause of this, it would be well for 
service technicians and operators all 
over the country to consider the pro- 
visions affecting them very carefully. 

What have been the points of oppo- 
sition? Well, to begin with, the 
RETMA, representing the various set 
manufacturers, is against licensing. 
They feel that licenses will not curb 
the fraudulent operator. After all, 
many of the unscrupulous service boys 
could pass a test with ease, and many 
have been in "business" for over two 
years. What's to prevent them from 
obtaining licenses? The manufacturers 
also feel that the answer to poor serv- 
icing lies in education, an example of 
which is the course they have pre- 
pared for upgrading the service tech- 
nician. 

Supporters of the bill point out. how- 
ever, that while unscrupulous opera- 
tors may obtain a license, at the first 
sign of fraud their licenses can be re- 
voked, and they can be fined or im- 
prisoned. This, in itself, should serve 
as a deterrent to such operators. As 
far as education being a solution goes, 
supporters of the bill point out that 
they are not fighting ignorance but 
fraudulent business practices. Some 
of the most educated technicians are 
among those engaged in shady prac- 
tices. 

The bill has been supported by 
Brooklyn District Attorney Edward 
Silver. In an open hearing on the bill, 
he described the difficulty and involved 
proceedings he had to go through to 
trap and prosecute a TV service racket 
in Brooklyn recently. The time wasted, 
the expense to the taxpayers, and the 
subterfuge used would not have been 
necessary, he said, if this bill had been 
in effect. Despite all his trouble, he 
went on to point out, this company 
may still crop up again and be in busi- 
ness with nothing to stop them. 

On the other hand, one service asso- 
ciation believes that the law, as writ- 
ten. is too vague about the rules that 
will be laid down by the supervisory 
committee and the commissioner. They 
state: "The biggest single factor 
against this bill is that the license 
feature is too indefinite to insure that 
any undesirables may he kept out of 
the business or isolated in any way. In 
fact, such a law would most certainly 
license the incompetent. 

Whether you agree with this evalu- 
ation of the bill and of licensing in 
general, or whether you decide that li- 
censing will raise your profession in 
the eyes of the public and eliminate 
much of the bad reputation service has 
suffered is important. Your recom- 
mendations to your local government 
will affect the future of your business 
operations. 30- 
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F//I///flR\l \\ 7 
NEW BRITISH POWER AMPLIFIER 

. . . 111 .; 

ONE of the best circuits to come out 
of Britain in several years is the 
new Mullard- designed, 5 -tube, 10- 

watt, high -quality amplifier to be de- 
scribed. It should be explained for the 
benefit of U.S. readers that Mullard 
Ltd. does not manufacture these ampli- 
fiers but designed the circuit around its 
latest audio tubes and released the cir- 
cuit to British amplifier firms and Eng- 
lish audiophiles. The circuit has now 
been released for publication in the 
United States by International Elec- 
tronics Corp., 81 Spring Street, New 
York 12, N. Y., who represents Mullard, 
!.td. in this country. 

Since the design incorporates many 
unique circuit features, a brief descrip- 
tion of the amplifier and its perform- 
ance specifications might be in order. 
While the tubes in this amplifier are 
British -made, they are now available 
at many local distributors and all na- 
tional parts houses so no attempt 
should be made to substitute Ameri- 
can -made tubes in this particular cir- 
cuit. Plans are under way to adapt this 
circuit to U.S. components but at the 
present such circuitry is not available. 

Although the circuit uses only four 
amplifier tubes and one rectifier, the 
amplifier is sufficiently sensitive to be 
driven by most of the popular phono 
pickups without resorting to a pream- 
plifier stage or stages. 

Harmonic distortion has been kept 
to a very low figure, i.e., less than .4 

per -cent at 10 watts output. The fre- 
quency response is both wide and level, 
being almost flat from 10 to 20,000 cps. 

The circuit itself is fairly conven- 
tional. A single- ended, high -gain pen- 
tode (Mullard EF861 feeds a cathode - 
coupled phase splitter using the high - 
mu double- triode ECC83. The balanced 
output voltages derived from the 

Two views of the 5 -tube. 10 -watt power am- 
plifier built around a circuit designed by 
Mullard Ltd., English tube manufacturers. 

Engineering details on a unique ci.-cuit designed 

by Mullard, utilizing its latest audio tube line. 

ECC83 are used to drive the grids of 
two EL84 pentodes in push -pull. Nega- 
tive voltage feedback is applied from 
the secondary of the output trans- 
former to the cathode of the input 
tube. 

The Circuit 
The amplifier includes a well -known 

type of tone control using a wide -range 
passive circuit. The treble control ap- 
pears as R. on the schematic diagram 
of Fig. 1 while the bass control is des- 
ignated as RN. 

The tone control circuit produces an 
attenuation of about 12 times. Because 
of the high sensitivity of the amplifier 
(50 mv. at Y -Y with feedback) the tone 
control unit is suitable for use with a 
ceramic or crystal pickup without the 
need for a separate preamplifier tube. 

The first stage of amplification is 
provided by the EF86 in a circuit 
having a gain of approximately 150 
times. The negative feedback voltage 
from the secondary of the output 
transformer is introduced across the 
100 -ohm resistor, R., in the cathode 
circuit. In a feedback amplifier with 
a wide frequency response, stability 
can be achieved only if the required 
difference in phase is maintained be- 
tween the input signal and the feed- 
back voltage. 

The EF86 has, accordingly, been cou- 
pled directly to the following stage in 
order to reduce the phase shift at low 
frequencies. The RC network, C- 
R_. shunting the anode load produces 
an advance in phase which increases 
the stability of the amplifier at high 
frequencies. 

Table 1. Performance specifications on the 10 -watt, 5 -tube power amplifier. 

Power Output: 
Sensitivity: 
Sensitivity (with feedback): 
Frequency Response: 
Maximum Power Output: 

(C db 10 watts) 

Harmonic Distortion: 
Hum and Noise: 

Output Resistance: 
Tone Control: 

10 w. (rated) 
600 mv. (at tone con,rol input) 
50 mv. (without tone control) 
10- 20,000 cps 
+1 db at 40 to 10,000 cps 
0 db at 20 and 16,000 cps 
--2 db at 15 and 30,000 cps 
Less than .4°6 @ 10 w. 

73 db below 10 w. 
74 db below max. output of 12.5 w. 

.9 ohm on 15 ohm output 
10 db boost in treble and bass 
10 db attenuation (treble) 
5 db attenuation (bass) 

12-13 w. (max.) 

±6z db (at 1000 cps) 
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CI41 R25 

R23 
CI7 

41 

CIS 
R26 

C16 

R3 

c4 

EF(86 ECM 

RI 

R4 

R5 

C6 

ee 

C5 

R6 

CB 

R 

Ils 

C7 7 

Rio 
Cs 

R12 

C 

R14 

RII 

EL84 
V3 

CIO 

CII 

R17 

e 

s e 

RIB 

R20 

RIS 

E1.84 
v4 

7 C12 

R,-1 megohm, log taper pot R.- 180,000 ohm, 1 w. res. ±10% 
Rs, Re-I megohm, 1/4 w. res. ±10% 
Rs -1800 ohm, 1/4 w. res. ±10% 
Rs -100 ohm, 1/4 w. res. ±5% 
Rs- 100,000 ohm, 1/4 w. res. ±10% R,- 68,000 ohm, 1 w. res. ±10% 
Rs, Rs..- 100,000 ohm. Y2 W. res. (Matched 

within ±5 %, see text) 
R,.- 33,000 ohm, 1/4 e'. res. ±10% 
Rae. Ru- 820.000 ohm, 1/4 w. res. ±10% 
R,,. Rss -4700 ohm, 1/4 w. res. ±20% 
R,., Rn -See text 
Rn -1200 ohm, 1 w. res. ±10% 
Rss, R:a-47 ohm, 1/4 w. res. ±20% 
Res -See note 
Rss -18,000 ohm, 1/4 e'. res ±10% 
Res, R., -2 megohm, log taper pot 
Rss -1.5 megohm, 1/4 e. res. ±10% 
Res -150,000 ohm, 1/4 w. res. ±10% 
Rn, Rss- Values of these two res. depend on 

the winding resistances of the power trans. 
and the choice of rectifier. They must be 
chosen to make the total effective limiting re- 
sistance of each anode of the rectifier up to 

R21 
the required value. The total limiting re- 
sistance in series with each anode must be at 
least 47 ohms for the GZ30 or at least 215 
ohms for the EZ80. 

Cs. Cs -50 /50 Add., 350 v. elec. capacitor 
Cs, Cs--10 Afd., 330 v. elec. capacitor 
Cs -100 nfd., 12 r. elec. capacitor 
Cs-.02 old., 350 r. capacitor 
Cr, Ce, Ce-.1 pfd., 350 v. capacitor 
Cao, Cu-100 old., 25 r. elec. capacitor 
Cat -See note 
Cs. -100 Auld, ceramic capacitor ±20% 
Cas -33 lipid. ceramic capacitor ±10% 
Cu -680 µpfd. mica capacitor ±10% 
Cm-270 Auld. mica capacitor ± 10% 
Ca, -3300 Auld. mica capacitor ±10% 
Note: The values of Rss and Cas in the main feed- 

back loop depend on the impedance of the 
speaker. Typical values are as follows: For 
e speaker impedance of 3.75 ohms, Res= 
15,000, Css =180 pufd.; for 7 ohm speaker 
impedance, R.1. 22.000, Cu =120 Auld.; for 
15 ohm speaker impedance, Rn= 33.000, Cos 
=82 timid. 

Fs. F. -1 amp fuse 

C2 

RIB 

CI: 

72 

OUTPUT 
TO 

SPEAKER 

(SEE TEXT) 
TI 

s 

GZ30 
FI R27 v5 

FMK R 
0-0'; 

LINE 
?-0' 

F2 R28 

!V e(SEE TEXT) 

T, -Power trans. Pri. tapped at 10-0- 200.220. 
240. Sec. (normal -loading condition) 300 -0- 
300 @ 100 ma.; 6.3 v. c.t. @ 2 amps; 5 y. 
@ 2 amps. Sec. (low -loading condition) 300- 
0.300 @ 60 ma.; 6.3 v. c.t. @ 2 amps; 6.3 
v. @ I amp. (In U.S. a transformer with 
115 volt primary will have to be substituted 
in order to operate on U.S. power lines) 

Ts-- Output trans. 8000 or 6000 ohm psi. to 
match either 15 or 3.75 ohm sec. (Partridge 
FPO. see text) 

Vs -EF86 tuba (Mallard) 
Vs -ECC83 tube (Mallard) 
Vs, Vs -EL84 tube (Mullard) 
Vs -GZ30 or EZ80 tube (see text) 

Fig. 1. Complete schematic diagram of 

The output stage is fed by an ECC83 
double- triode operated as a cathode - 
coupled phase splitter. The two grids 
are coupled together by R., the second 
being capacitively grounded by Cr. The 
correct value of 1.5 v. grid -to- cathode 
bias is produced when the anode volt- 
age of the EF86 is 70 volts. Anode re- 
sistors Ra and R,. (100,000 ohms) should 
be matched within ± 5 %, R,a being 
assigned the higher value of the two. 

The use of the cathode -coupled cir- 
cuit provides for low distortion and 
facilitates direct coupling to the first 
stage. The gain obtained with the 
cathode -coupled circuit is about half 
that obtained from each tube section 
operated as a normal voltage ampli- 
fier. However, the gain is sufficient as 
the ECC83 has an amplification factor 
of 100. 

The output stage is equipped with 
two EL84 output pentodes operated in 
a self- biased, push -pull circuit. The 
anodes are fed from the electrolytic 
capacitor (C,), the screen grids and the 
rest of the amplifier being supplied via 
R,. and C,. Separate bias resistors, 
R. and R,;, are used. Resistors R,., 
R,., R,. and R are included in the con- 
trol- and screen -grid leads to suppress 
oscillations. 
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the original Mullord- designed l0 -waft amplifie 

Operating Conditions 
Alternative modes of operating two 

EL84's in a push -pull output can be 
compared by referring to the curves 
showing total harmonic distortion plot- 
ted against output power, Fig. 3. 
Curve No. 2 is plotted for cathode bias 
and refers to a sine -wave input. It is 
obtained under the conditions given 
for class AB operation in the tube data 
tables. These conditions are necessary 
for testing the amplifier with a sine - 
wave input up to full power. They can 
be referred to as the "normal- loading" 
condition, the anode -to -anode impe- 
dance being 8000 ohms and the quies- 
cent anode current 2 x 36 ma. With 
speech and music inputs, however, the 
output stage operates with approxi- 
mately fixed bias. As a result, when 
the normal -loading conditions are used 
for speech and music (Curve No. 1), 
the distortion above 10 watts is con- 
siderably greater than might be ex- 
pected from the data. It can be seen 
that above 12.5 watts the distortion for 
speech and music inputs would be 
nearly twice that obtained for a sine - 
wave input. 

Low- Loading Operation 
An alternative set of operating con- 

r utilizing British tubes and transformers. 

ditions (Curve No. 3) will result in 
lower distortion when the amplifier is 
used for the reproduction of speech and 
music. Under these conditions, the an- 
ode -to -anode load is reduced to 6000 
ohms and the quiescent anode current 
to 2 x 24 ma. This may be termed "low - 
loading" operation. 

For low -loading operation, the ap- 
propriate value of both cathode resis- 
tors (R,. and Rn) is 437 ohms, made up 
of a 390 -ohm and a 47 -ohm resistor, as 
compared with the value of 270 ohms 
each for normal loading, i.e., for class 
AB conditions given in the data. 

The high -voltage consumption is con- 
siderably reduced when the output 
stage is adjusted for low loading. As a 
result, the standing dissipation in the 
output stage is reduced from 11 watts 
at each anode to 7.5 watts, the output 
tubes then being run well below their 
maximum permissible anode dissipa- 
tion of 12 watts. There will also be 
less ripple on the high -voltage line. As 
an economy measure, the power trans- 
former can be given a lower rating 
provided the amplifier is to remain per- 
manently adjusted to the low- loading 
condition. 

Effective distortion for the low -load- 
ing adjustment cannot be measured 
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easily because standard measurements 
of harmonic distortion and intermodu- 
lation distortion are not practicable 
when the maximum output is ap- 
proached. A low -level sine wave, how- 
ever, may be used to measure fre- 
quency response providing that the out- 
put power does not exceed 1 to 1.5 
watts, otherwise excessive distortion 
will occur. Normal square -wave test- 
ing can be undertaken, but the input 
should not exceed a level similar to 
that used for the low -level sine wave. 

Peak Handling Capacity 

Larger peak currents are produced 
in the output stage under low -loading 
conditions than with normal class AB 
operation. These peak currents are of 
short duration with a speech and mu- 
sic input. They are supplied by the 
electrolytic capacitor, C,, which is a 
50 pfd. unit. 

As the current in the output stage 
increases, there follows an increase in 
the bias voltage across the cathode re- 
sistors at a rate determined by the 
time constant of the bias networks. 
Measurements have shown that, in 
practice, this increase in bias is not 
likely to exceed 1 volt. The working 
conditions of the output stage are such 
that the output tubes are then driven 
back into a region where lower distor- 
tion is obtained. 

However, as a result of change in the 
bias of the output stage. a variation in 
gain will occur, but the distortion 
which is introduced in this way is held 
to a low level by the large amount of 
negative feedback. 

Output Transformer 

Since the output transformer is the 
most important component in a feed- 
back amplifier it is essential that it 
give adequate performance. The Par- 
tridge PPO used in this circuit was 
specially designed for this amplifier. 
Because of the "custom- built" nature 
of this transformer, it will obviously 
work better in this circuit than any 
other output transformer which might 
be substituted, although there are un- 
doubtedly several U.S. -made units 
which could be adapted for this cir- 
cuit. The Partridge transformer line 
is available in the United States and 
if you have any difficulty locating a 
source of supply, write to Interna- 
tional Electronics Corp., 81 Spring St.. 
New York 12, N. Y. for full details. 
The distortion curves of Fig. 5 were 
obtained with the prototype amplifier 
using this Partridge transformer. 

Rectifier 
The GZ30 full -wave rectifier can sup- 

ply a current drain of 125 ma. and is 
entirely suitable for all applications of 
the amplifier. With the GZ30, sine - 
wave testing can be performed up to 
full output power. Under practical 
conditions, with speech and music in- 
puts, the GZ30 will have sufficient cur- 
rent reserve to supply an FM tuner in 
conjunction with the amplifier. 

The GZ30 has a 5 -volt heater and is 
mounted on an octal base. 
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Underchassis view of the 5 -tube, 10 -watt ampl'fier built from Mullard specifrca'ions. 

Since most home constructors do not 
have the necessary equipment to un- 
dertake sine -wave testing at high out- 
put powers, the company recommends 
the use of the EZ80 rectifier tube. The 
only restriction is that the EZ80 must 
not supply current in excess of 90 ma. 
Thus the EZ80 can be installed when 
the amplifier is to be permanently ad- 
justed to "low- loading" conditions, dis- 
cussed earlier, since sine -wave inputs 
can then be used to produce an output 
power of up to 1 to 1.5 watts. Under 
"normal- loading" conditions the power 
output can be increased up to 6 watts 
before overloading of the EZ80 will oc- 
cur. Square -wave testing can be used 
with the EZ80 for both the normal- 
loading and low -loading adjustments, 
provided the input is of a similar level 
to that used for the corresponding sine - 
wave testing. 

The EZ80 should not be expected to 
supply the additional current required 
for FM tuners and similar accessory 
equipment. The EZ80 has a 6.3 -volt 
heater and is mounted on a noval base. 

From the foregoing, it becomes obvi- 
ous that the prospective builder must 
determine in advance how the ampli- 
fier is to be used since it will affect 
the selection of the rectifier tube to be 
used. 

Since some readers will undoubtedly 
(Continued on page 132) 
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Fig. 2. Frequency response of the tone - 
control circuit. Curves 1 and 2 are maxi- 
mum boost and cut of the bass control 
with treble set flat. Curves 3 and 4 are 
maximum boost and cut of the treble con- 
trol with the bass set flat while Curve S is 
obtained by setting the bass and treble 
controls for flat response of the amplifier. 
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Fig. 3. Total harmonic distortion p oued 
against output power for two EL :34's oper- 
ated in push -pull, with anode and screen 
grid voltages of 300 volts. Refer to text. 

Fig. 4. Typ cal phase shift and response characteristics of the complete amplifier. 

NNW MN 
..............mmmmOC111 iiiiea.i..iiii._.....e..a.i::a,a..a......e. m::::mÇ:1:= ' :11_C:7:.)_C_::O:C.C__ ...°.. 'SiGii.L00P ue...iiiisa_.. .iiiiíTi= ........m.....t..m.:..;t.. ..... ::.......)mmm.m.....m. ........ :::..t..m..s.............M. ::.t..M.......1== 

:OC7.mmmC::lOmmmm:::lCmmCmm::::mmmm:::10 :C...Onm....m......mm........mm.... ......... ........M................. 
:C011.0::.:::::113111111M..UM......11=..1......3= 0110..IM......310130131 

:011 mmmmm::1lmmm:mm0Q71CmmOmm:::1C7mmm:7i1 :....r4=111=......1.M.............M........ 
:::::imm:Cmm:.:.C.:lmmmii:immmm.iiimmiiiiim 

:::1:CmmC:C01:m:mmm:mmiiiimmimmmmiiilömmmiiiimm .u..w.............m.mm.......m.....s ...............m.......m...... :..:1C.:......MIM..M......=111_M_........M........ ....,. :11Cmm.m::11Cmmmm::" mOmC:::1mC..... ............i:..............- .............. ......... ii,iii....uu......iiM....u..M.=..o.. ii .......v iiiim . . _ , : iiimS. ..iiii. m.u. oó..owaon.v ñiiiimm.... . .. .o... ........il.iQlili..ouv.. ...M......... .....1=....s... .....- . 
m:11=m3=maili .,. 3:::CCmm®_!s'::1:D_m: m.......... -.... :C:::::: ............ ....1 - - ...... M..-...... ..... ¡ ;.. a 
10 30 00 300 1000 3000 *COO 30900 Ioo9Oo 

FREQUENCY-CPS 

47 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


DEVELOPMENTS IN U.H.F. 

Receiving microwave dish antenna and high - 

gain channel 82 retransmitting antenna 
shown an a u.h.f. satellite station tower. 

II ili 
TIIE problems of u.h.f. foretell the 
path it is to follow. What are the 
problems of u.h.f.? There are three 

basic ones -coverage, economy, and 
sensitivity. Coverage improvement is 
a most important consideration in 
modern u.h.f. operations. Any step 
taken to improve coverage permits 
the serving of a greater populace with 
a more reliable signal. The economies 
of u.h.f. operation have been baffling 
in many areas because of the compe- 
tition presented by strong v.h.f. sig- 
nals and the fact that many u.h.f. 
stations are located in smaller cities 
where the capital wealth is substan- 
tially less than in large metropolitan 
areas. 

Sensitivity has to do with the ability 
to make full use of whatever u.h.f. 
signal strength exists at the receiv- 
ing location. Sensitivity is best inter- 
preted in terms of signal -to -noise ratio. 
The over -all gain of a u.h.f. converter 
and a modern television receiver is 
adequate to amplify even the very 
weakest u.h.f. signal. The problem 
really is not one of lack of gain but 
rather of making the incoming u.h.f. 
signal dominate the inherent noise in 
the u.h.f. device. A typical u.h.f. con- 
verter employs a crystal mixer and 

48 

By 

EDWARD M. NOLL 

Here are some new ideas to help you lick your u.h.f. 

reception problems; also, new hope for u.h. f .'s future. 

a rather narrow -band i.f. stage follow- 
ing the mixer. Consequently a very 
excellent signal -to -noise ratio can be 
established. Despite a good noise fac- 
tor the u.h.f. signal is so weak in many 
areas and at some sites quite close to 
the transmitter, that it is not able to 
dominate the noise level. 

It is apparent that the improvement 
in u.h.f. sensitivity must occur at some 
place between the antenna and the 
u.h.f. mixer. A stronger u.h.f. signal 
must be delivered to the u.h.f. device. 
At present, the use of u.h.f. radio 
frequency stages is too costly if the 
vacuum tube amplifier is to be de- 
signed with a noise factor better than 
that which can be attained with a 
crystal mixer. These factors stress 
the important contribution that the 
technician must make in obtaining 
better u.h.f. coverage. The u.h.f. an- 
tenna, transmission line, and installa- 
tion are the key factors in the de- 
livery of a stronger u.h.f. signal to the 
mixer. 

Sensitivity Improvement 
We have indicated in the previous 

paragraphs that u.h.f. reception would 
be improved most effectively if the 
signal level could be increased prior to 
its application to the mixer. In the 
receiver system there is sufficient am- 
plification after the mixer. However, 
the major problem is to deliver a 
stronger initial u.h.f. signal to the con- 
verter so that inherent noise levels 
might be better surmounted. Delivery 
of a strong signal to the mixer depends 
on choosing the proper mounting posi- 
tion for the antenna, using an efficient 
high -gain antenna, and minimizing the 
loss of signal between the antenna and 
input to the u.h.f. device. A fourth 
consideration in the over -all perform- 
ance of the u.h.f. converter is the 
crystal mixer itself as well as the local 
oscillator injection level. For best ef- 
ficiency in a weak signal area, the 
technician should be certain to have 
a peak -performing crystal and local 
oscillator tube in the u.h.f. device. 

Comparison can be made by substitu- 
tion. 

Using a higher gain u.h.f. antenna 
would be most helpful in raising the 
u.h.f. signal level of a particular in- 
stallation. However, the u.h.f. corner 
reflectors and narrow -band yagis 
commonly used in low signal areas are 
already high -gain antenna types. The 
degree of elaboration necessary to ob- 
tain a substantial improvement over 
these types is prohibitive. In a prac- 
tical sense, we have had more success 
with diversity arrangements of u.h.f. 
antennas. 

In a typical diversity arrangement 
for the reception of a single weak u.h.f. 
channel, two narrow -band twelve -ele- 
ment yagis may be employed as shown 
in Fig. 1. Each yagi is positioned in 
a strong field. (Although this is a very 
important consideration, there is no 
definite equation that will permit you 
to calculate or estimate mounting posi- 
tions for maximum signal. The proce- 
dure is entirely experimental.) After a 
strong signal position is found for each 
antenna, two separate lines are run 
down to the u.h.f. device. As is re- 
quired for a good u.h.f. installation, 
the line (low -loss) should be run as 
direct as possible. The two lines are 
joined together at the input to the 
u.h.f. device. However, each line must 
be tuned for peak signals. To do this, 
proceed as follows: 

1. Connect a transmission line from 
one of the u.h.f. antennas to the input 
of the u.h.f. device. Wrap a two -inch 
piece of aluminum foil around the line 
and slide the foil back along the line 
until a peak signal is obtained. 

2. Touch the leads of the transmis- 
sion line from the second antenna 
across the input terminals of the u.h.f. 
unit. Notice if there is an increase or 
decrease in signal level. If there is a 
decrease, reverse the leads. Fasten the 
leads beneath the input terminals. 

3. Wrap a two -inch piece of foil 
around the second transmission line 
and move it for maximum signal. 
Re- adjust the foil on the first trans- 
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mission line slightly for maximum 
signal. 

Another effective aid in improving 
u.h.f. reception is the positioning of 
the u.h.f. mixer at the antenna. The 
u.h.f. local oscillator may be located 
at the same point or down at the re- 
ceiver. When the local oscillator is 
located indoors, near the receiver, it 
is not necessary to supply any power 
to the antenna -mounted u.h.f. mixer. 
The u.h.f. injection signal is sent up 
the transmission line from the local 
oscillator as shown in Fig. 2. The 
local oscillator signal mixes with the 
u.h.f. signal and sends a v.h.f. resultant 
down the line to the v.h.f. amplifier 
that is a part of most converters. 

The antenna -mounted u.h.f. mixer 
eliminates the severe loss of u.h.f. 
signal strength that is caused by high 
line attenuation at u.h.f. frequencies. 
This arrangement is especially helpful 

al when long lengths of line are required 
between the antenna and receiver. Ad- 
ditional improvement can be obtained 
by locating a high -gain, low -noise v.h.f. 
amplifier at the antenna to amplify the 
v.h.f. resultant before it is sent down 
the line. 

t 

U.H.F. Coverage 

The reliable coverage area of u.h.f. 
stations is being extended with the in- 
crease in power output and proper 
location of the transmitting tower. A 
few stations with effective radiated 
powers of cne million watts expect to 
be on the air shortly. 

Although increasing the effective 
radiated power by using a high gain 
antenna is advantageous, it cannot 
be carried to the extreme. As the an- 
tenna gain is increased, the vertical 
radiation pattern is more and more 
confined. With too narrow a vertical 
radiation pattern it is possible to 
create pockets in the coverage area 
in which there is no signal or a very 
weak signal. Consequently, it is also 
important to increase the power out- 
put of the transmitter because in this 
way an increase in effective radiated 
power can be obtained without con- 
fining the radiation pattern too dras- 
tically. 

Proper location for the transmitter 
site is very important. It is not al- 
ways advisable to locate the transmit- 
ter too far from and too high above 
the populated area to be covered. In 
the desire to include more and more 
cities in the coverage range, the trans- 
mitter is often located at too great a 
distance from the major area to be 
served. This results in poor reception 
pockets in what is considered to be the 
primary coverage area for the station. 

Transmitting antenna height is also 
important. It is conceivable that with 
too high an antenna location and too 
high an antenna gain. sections moder- 
ately near to the station will be with- 
out coverage. 

The satellite and booster stations 
have proven encouraging in filling in 
pockets and extending coverage at rea- 
sonable cost. A booster station, as 
shown in Fig. 3, picks up the trans- 
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mitted signal from the main station 
at a point where the signal intensity is 
still very high. The booster can be lo- 
cated on a mountain top near the poor 
reception pocket or near the distant 
city to be covered. The received signal 
is amplified and then re- radiated on 
the same frequency by a low- powered 
transmitter. The booster transmitting 
antenna is made highly directional to 
concentrate the re- radiated signal into 
the poor reception pocket. Because the 
high -gain antennas at the booster sta- 
tion are highly directional, there is a 
minimum of interference between the 
direct signal and the re- radiated one. 

A successful installation of a booster 
station was made by RCA to supply 
Vicksburg, Mississippi with a satisfac- 
tory u.h.f. signal from Jackson. Mis- 
sissippi, some 35 miles away. Vicks- 
burg, which is shadowed by a ridge. 
had not been able to receive satisfac- 
tory signals from the 17,000 watt 
transmitter at Jackson. The high gain 
receiving antenna, mounted on a water 
tower, as shown in Fig. 4. picks up the 
channel 25 u.h.f. signal from Jackson 
and applies it to a booster amplifier. 

The gain of the booster is approxi- 
mately 100 db with a bandwidth es- 
sentially flat over 6 megacycles. The 
output of the booster supplies signal 
to the highly directional booster an- 
tenna that directs the channel 25 sig- 
nal into the Vicksburg area. To mini- 
mize interference between the two an- 
tenna systems and signals, the an- 
tennas are designed with high gain 
and ideal patterns. 

Another method that can be em- 
ployed to minimize interference be- 
tween two signals on the same fre- 
quency is to change the signal polar- 
ization. For example, it is possible in 
a booster operation to receive a hori- 
zontally polarized signal from the main 
station and apply the booster ampli- 
fier output to a vertically polarized 
transmitting antenna. In this arrange- 
ment, the receiving antennas in the 
poor reception pocket area must be 
vertically polarized. 

Economics of U.H.F. 

The economic problems of u.h.f. have 
been trying. Most allocations have 
been to small cities which have limited 
sources for station revenues. In many 
areas the u.h.f. station has to compete 
with a local v.h.f. station or with a 
v.h.f. fringe station that delivers ade- 
quate signals to the area. The growth 

Fig. 1. Diversity reception setup for 
using two u.h.f. antennas with one con- 
verter or tuner. The small 2" aluminum 
stubs are used to maximize the signal. 

H F 7 ANTENNA 

UHF 
MIXER 

CARRIES LOCAL 
OSC. SIGNAL 
UP AND V.H.F. 
I.F. SIGNAL DOWN 

CAN INCLUDE A 
V.H.F. I.F. AMPLIFIER 

LOCAL 
OSC. IN 

CONY. RECEIVER 

Fig. 2. Mounting the mixer stage of a 
u.h.f. converter or tuner on the an- 
tenna mast minimizes the loss of signal 
in the transmission line. This loss is 
much greater for u.h.f. than for v.h.f. 

RECEIVES 
SIGNAL VIA 
CABLE OR 
MICROWAVQ 
LINK 

SIGNAL 
PICKED UP 
FROM MAIN 

TRANS. 

SAME OR 
DIFFERENT 

FREQUENCY 
THAN MAIN 
TRANSMITTER 

CITY iN d 
POCKET 

U.H.F. 
SATELLITE 

f SAME 
FREQUENCY 

AS MAIN 
TRANS. 

BOOSTER :1 

CITY IN 
POCKET 

Fig. 3. Satellite and booster stations 
are used as shown here to fill in pock- 
ets of poor or no reception within the 
transmitter coverage area. The booster 
rebroadcasts on the same frequency as 
that of the original signal: the satel- 
lite station may broadcast on another. 

BOOSTED CH. 2S 
SIGNAL TO 
VICKSBURG 

MOUNTAIN 
RIDGE 

PICKUP OF CH.25 
FROM JAC SON, 
MISS. - 35 MILES 

Fig. 4. A booster station located on a 
water tower near Vicksburg, Missis sippi. 
fills in the channel 25 coverage area. 

of u.h.f. is further hampered by limited 
coverage and the fact that an invest- 
ment is required on the part of the 
viewer to add u.h.f. reception to his 
receiver. The additional equipment 
needed to extend coverage and increase 
power is a further burden on the u.h.f. 
station. 

In a number of locations local u.h.f. 
stations have suffered because of com- 
petition from community wired- televi- 
sion systems. 

Certainly u.l:.f. is here to stay. It 
delivers, and will continue to deliver. 
reliable service within its coverage 
limitations. We can expect to find 
continued developments both in trans- 
mitting and receiving methods to im- 
prove reception conditions within the 
projected service areas of u.h.f. sta- 
tions. However, the rate of growth and 
the total number of u.h.f. stations to 
come on the air must now be esti- 
mated more conservatively because of 
the problems discussed here. -1- 
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SERVICING COLOR TV 
Fig. 1. A color-bar generator is probably 
the handiest color lest instrument. A typi- 
cal one is the RCA generator shown here. 

ACOMMON ailment of color televi- 
sion reception is incorrect color 
rendition, i.e., color is present in 

the picture, but the hue is not what 
it should be. 

One of the first things to check 
when the foregoing complaint is heard, 
is the hue control. (Sometimes this is 
called the color fidelity control.) This 
is either mounted on the front panel 
of the set or accessible from the front 
by lifting a small metal plate. Rota- 
tion of this control will have a marked 
effect on the colors observed on the 
screen. Red may change to yellow, green 
to blue, and blue to magenta or red. 
Circuitwise, the control may be located 
directly in the oscillator circuit, where 
it deals with the phase of the oscil- 
lator voltage, o- it may affect the 3.58 - 
mc. color burst which is used by the 
phase detector to establish the fre- 
quency and phase of the generated 
3.58 -mc. subcarrier voltage. Both 
methods have been employed to date. 

If the various color circuits in the 
receiver are functioning normally, then 
some point should be found over the 
range of the hue control where the ob- 
served colors possess the proper hue. 
Probably the best reference to use is 
the color of a person's skin. In the ab- 
sence of this reference, any familiar 
object, such as a yellow banana or a red 
apple, etc., may be employed. Of 
course, errors can be made here in as- 
suming the shade of a color which, in 
actuality, may not be true. 

The best solution, and one which 
will undoubtedly be used the most, is 
to substitute the signal from a color - 
bar generator for the transmitter sig- 
nal. The colors then produced on the 
screen will be definitely known and 
any necessary adjustment can be made 
accordingly. 

The color -bar generator is almost a 
necessity for any amount of color serv- 
icing. This is an instrument which de- 
velops a number of bars, each of which 
has a specific color. Some units, such 
as the RCA generator shown in Fig. 1, 
cause all of the different color bars 
to appear on the screen at the same 
time. See Fig. 2. From left to right, 
the bars are as follows: dull yellow 
orange, orange ( +1), bright red +(R- 
Y), bluish red, magenta ( +Q), blue 
+(B -Y), greenish blue, cyan ( -/), 
bright bluish green -(R -Y), and dark 
green. Other color -bar generators 
present only one or two different col- 
ors at a time, additional colors being 
brought onto the screen by rotating 
appropriate instrument controls. Each 
color is identified on the color dial 
so that the technician knows what they 
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By MILTON S. KIVER* 

Part 3. Concluding article covers the sources and 
cures for incorrect color rendition and instability. 

should be and hence knows what to 
look for on the screen. 

With a color -bar generator, it takes 
but a minute to determine whether or 
not the set is producing the correct 
colors. The hue control on the re- 
ceiver is rotated until the colors on the 
screen assume their proper hue. If this 
condition is obtainable, then we know 
that the set control was misadjusted. 
However, if no position of the control 
knob will produce the proper colors, 
then further trouble is indicated. Let 
us investigate the most probable 
sources for trouble that would result 
in incorrect color rendition on the 
screen. 

The color in the picture developed 
on the screen of a color television re- 
ceiver is the responsibility of the color 
sync section, the chrominance section, 
and the color burst reference of the 
incoming signal. All the other sec- 
tions beyond the video second detec- 
tor can be checked by observing the 
monochrome portion of the color sig- 
nal on the screen. This was indicated 
in Parts 1 and 2 of this series and is 
also the reason why the picture is ob- 
served first in black- and -white. With 
this in mind, let us see what the ef- 
fect would be of various difficulties in 
the color sync and chrominance sec- 
tions. 

In the color sync section we have 
the burst amplifier plus whatever 
method is used to generate the 3.58 - 
mc. subcarrier and to synchronize its 
phase with that of the incoming color 
burst. In the system shown in Fig. 4, 
the oscillator is continuously in opera- 
tion and a phase detector and a re- 

*Author of "Television Simplified." "Television 
and FM Receiver Servicing." and other books. 

actance tube are employed to keep 
the oscillator frequency in step with 
that of the color burst. A hue or color 
phase control permits variation of the 
oscillator phasing and the check on 
this control has already been men- 
tioned. A defective reactance tube 
would lead to the loss of color syn- 
chronization with the visual result 
that the colors would keep shifting. 
Under these conditions, too, rotating 
the color phase control would have no 
effect on the colors in the picture. 
This is because, in this circuit, any 
change brought on by the control could 
not reach the oscillator because of the 
intervening defective reactance tube 
circuit. 

Another cause for the appearance of 
the wrong colors on the screen could 
be trouble (a defect or misalignment) 
in the quadrature amplifier output 
transformer shown in Fig. 4. This 
transformer is normally set up to pro- 
vide the Q demodulator with 3.58 -mc. 
subcarrier voltage which is 90° out - 
of -phase with the I demodulator. Any 
departure from this 90° (or quadra- 
ture) relationship will lead to incor- 
rect color rendition. 

There is another difficulty that can 
develop in the quadrature transformer, 
but to appreciate its significance we 
require the presence of a color phase 
diagram. See Fig. 3. Here we see the 
phase relationships between the vari- 
ous colors, together with the relative 
positions of the I, Q, R -Y, and B -Y vec- 
tors and the color burst. Now, as we 
examine this diagram, we see that 
there is a positive I and a positive Q as 
well as the negative I and a negative 
Q. The positive I and Q vectors are 
90° out -of -phase with each other; the 
same is true of the negative I and Q 
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vectors. Since there are positive and 
negative values for each of these vec- 
tors, it will be evident that what we 
obtain from the quadrature trans- 
former is not only important as to the 
90° relationship between I and Q but 
also whether the set of signals are 
both positive or both negative. 

As an experiment, an RCA color -bar 
generator was applied to a color tele- 
vision receiver. When the quadrature 
transformer was properly adjusted, the 
color sequence of dull yellow- orange 
on the left to dark green on the ex- 
treme right was obtained. However, it 
was also found that with further rota- 
tion of the slug in the quadrature 
transformer a pattern could be ob- 
tained in which the dark green stripe 

+ was at the left and the dull yellow - 
orange stripe at the right. In other 
words, the sequence of colors was ex- 
actly reversed indicating that although 

* the I and Q subcarrier voltages ob- 
tained from the quadrature transform- 
er were still 90° apart in phase, the I 
and Q voltages themselves had been 
completely reversed. 

Looking at the color phase diagram, 
the normal sequence of color stripes 
would be from yellow- orange clockwise 
around to dark green. With the revers- 
al, we started at dark green and then 
travelled counter -clockwise around the 
diagram to yellow- orange. 

I and Q Stages 

Trouble in the I and Q systems may 
also lead to the appearance of the 
wrong colors in the picture. A typical 
I and Q section of a color receiver is 
shown in Fig. 5. Note that each sec- 
tion, I and Q, provides positive and 
negative voltages to the matrix. This, 
we have seen, is required for the proper 
development of the various color sig- 
nals. The question is, what would be 
the effect an the picture of a missing 
I or Q voltage or of a missing partial 
component, such as a -I or -QI 

The answer to these and similar 
questions may be found in the color 
phase diagram, Fig. 3. Positive +1 ex- 
tends into the orange sector of the 
diagram; -I is in the cyan region; 
+Q is near magenta while -Q is in 
the dark green region. If some defect 
should completely inactivate the en- 
tire Q section, then we would be re- 
moving all of the Q components from 
the picture. These include, from the 
foregoing analysis, magenta ( +Q) and 
green ( -Q). All that would be left in 
the picture would be the I components, 
which would consist chiefly of orange 
and cyan. 

Many outdoor and indoor tests have 
shown that the removal of the Q com- 
ponents is not readily discernible by 
the viewer (layman or service tech- 
nician) unless he has the original for 
comparison. Thus, it is often difficult 
to look at a color broadcast and de- 
termine from the picture just what 
colors are missing. On the other hand, 
a color -bar generator with its test pat- 
tern would immediately bring this fact 
to light. It is this facility that makes 
the instrument so useful. Passage of 
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the color -bar signal through a defec- 
tive Q section would yield black bars 
in place of the correct magenta and 
green. Furthermore, any other bar 
that depended upon +Q or -Q signals 
would likewise have its hue altered. A 
service technician who was familiar 
with the color phase diagram and re- 
ceiver layout would immediately spot 
this deficiency and pin -point the trou- 
ble as existing in the Q channel of the 
receiver. The time saving in defect 
location is indeed remarkable. 

Loss of the I signal components 
would have a more noticeable effect 
on any color picture because of the 
greater use made of the I components. 
Positive identification, however, could 
still be made only with a color -bar 
generator. 

At the output of the I and Q sec- 
tions, individual positive and negative 
I and Q voltages are made available 
for the matrix. It is possible that the 
negative I signal may be affected with- 
out disturbing the companion +1 sig- 
nal. Or, the same thing may happen 
in the Q section. What effect such in- 
dividual loss will have on a picture 
can again be determined from the 
color phase diagram. Loss of -I would 
remove cyan from the picture; loss 
of +I would delete the oranges, light 
reds, and orange -yellows. Magenta 
would disappear with the loss of +Q 
while the elimination of -Q would af- 
fect the green. Again a color -bar gen- 
erator would be a handy instrument 
to have around. 

We have been using an I and Q re- 
ceiver in the foregoing discussion, but 
the same method may be employed 
with an R -Y, B -Y system. The color 
phase diagram in Fig. 3 illustrates the 
relative positions of these two vectors 
and by studying the chart the reader 
can easily figure out for himself what 
the absence of either of these signals 
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Fig. 2. Shown above are the relative 
positions of the various color bars 
developed by the generator in Fig. 1. 
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positions of the I. Q, R.?. B -Y vectors. 

would mean to the color in the pic- 
ture. (Detail, of course, is not affected 
to any extent since the monochrome 
portion of the signal will adequately 
provide this information). 

In an R -Y, B -Y receiver, loss of one 
of these components would also affect 

Fig. 4. Schematic diagram of the color sync section of an I and Q color TV set. 
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Fig. 5. Schematic diagram of the chrominance circuits of an RCA CT -100 color set. 

the formation of the green color since 
green is formed by combining R -Y and 
B -Y according to the equation: 

-(G -Y) = .51 (R -Y) + .19 (B -Y). 
A missing R -Y or B -Y component 
would alter the final value of G and 
cause its appearance on the screen to 
be incorrect. 

While the color sync and chromi- 
nance stages are the major sources of 
trouble when the color shading is in- 
correct, still other sections of the re- 
ceiver may also be responsible. In the 
r.f. and i.f. stages, for example, poor 
alignment, particularly in the region 
occupied by the color signal, can lead 
to incorrect color on the screen. Of 
course, if the color burst itself is af- 
fected, then the color may disappear 
completely. This we have already 
noted. 

Probably the best way of isolating 
such trouble is again by use of the 
color -bar generator. Apply the un- 
modulated signal at the video second 
detector, and observe the colors of 
the bars in the resulting pattern. Then 
modulate the signal and inject it at 
the antenna terminals. Again observe 

Flg. 6. Six saturated colors are rep- 
resented here with their brightness 
values obtained from the Y equation. 
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the pattern produced. If the colors are 
true on the first test, but altered in 
hue on the second test, trouble is in- 
dicated ahead of the detector. The best 
check to make then would be to ob- 
serve the response pattern, both r.f. 
and i. f. Pay particular attention to 
the portion of the response which deals 
with the color signal sidebands. 

The Delay Line 

If the delay line in the Y channel 
does not introduce the proper amount 
of delay in the Y signal, the color rendi- 
tion will be affected. To appreciate 
the visible consequence of this action, 
let us briefly review the part played 
by the Y signal in the over -all forma- 
tion of the color picture. 

The Y signal contains all of the 
video frequencies displayed in the pic- 
ture. In the absence of color, per- 
haps due to a defective color section 
in a receiver or because the program 
is in black- and -white, a full black -and- 
white picture is obtained. 

Now, to obtain a color picture, three 
pieces of information are required. 
First, there is the color or hue itself, 
be it green, blue, red, yellow, etc. Sec- 
ond, there is the saturation or the in- 
tensity of the particular color; and 
third, is its brightness. The first two 
components are carried by the color 
sidebands; the remaining item, bright- 
ness, is the information that the Y sig- 
nal possesses. 

With this in mind, let us examine 
some common colors to see how much 

of their total make -up is formed by 
the brightness component. In Fig. 6 
we have a series of six colors : red, 
yellow, green, cyan, blue. and magenta. 
To ascertain their brightness values, 
we require the formula for the bright- 
ness signal, namely, 

Y = .59G -I- .30R .11B. 
From this equation, we see that 

green has a brightness value of 59 per- 
cent, red a value of 30 per -cent and 
blue, 11 per -cent. Yellow and cyan are 
not given directly because they are 
combination colors. To arrive at their 
brightness values, we must add the 
brightness values of their components. 
Since yellow is formed from red and 
green, its brightness value is .59 plus 
.30 or .89. By the same reasoning, 
cyan has a brightness value of .70 and 
magenta a value of .41. 

Of the six colors, yellow has the 
highest brightness value and blue the 
lowest value. On a screen, then, yellow 
will appear brightest and blue will be 
the darkest. However, if something 
should cause the Y component to dis- 
appear, perhaps by a defect in the Y 
channel, then the yellow would be- 
come quite dark. Cyan, which con- 
tained 70 per -cent brightness would be- 
come darker, although not as much as 
yellow. Green would lose even less 
brightness, red still less, and blue 
practically none at all since it pos- 
sessed only 11 per -cent to start with. 
Thus, with the complete loss of bright- 
ness, the apparent intensity of the 
colors appearing on a screen would 
reverse, with the brightest colors 
(ordinarily) appearing darkest and 
the darkest colors appearing bright- 
est. If you come across a situation 
like this, you can check for the 
brightness component by observ- 
ing the picture in black- and -white. 
(This can be accomplished most easily 
by turning the chroma control to its 
extreme counterclockwise position). 
What you see on the screen should 
either be a very dim picture, just 
barely visible, or no picture at all. 

Instead of the complete loss of the 
Y signal, we might encounter a situa- 
tion in which the delay line in the Y 
channel did not introduce sufficient de- 
lay. This would occur if part or all 
of the line shorted out. Under these 
conditions, the Y signal would appear 
at the matrix before its corresponding 
color component. As a result, the Y 
component will combine with some 
other, prior color. If we had the color - 
bar pattern of Fig. 6 on the screen, 
part of the red bar would possess its 
proper brightness and part would be 
lighter in appearance because the 
higher brightness component of the 
yellow would now be mixing with the 
red. In the yellow bar, the first part 
would be normal, but the second half 
would be darker (although still yellow, 
of course) because it would be combin- 
ing with the lower brightness corn - 
ponent of the green bar. The same 
thing would occur all along the line. 

On a completely black- and -white 
picture, a defect in the delay line 

(Continued on page 126) 
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LIGHT AMPLIFIER 

A LONG -SOUGHT 

SCIENTIFIC GOAL 
CONDUCTING IETkLIC FILM 

LUMINESCENT Z,S LAYER 

CaaIICTINR TRANSPARENT FILM 

DG 
VOLTAGE 

EXCITING RADIATION 

mitc0mIKTING PAVE 

GLASS BASE 

META. ELECTRODE 

MICA SPACER 

SISIBLE EMISSION 

METAL ELECTAS 

Elements of the special phosphor cell de- 
veloped by scientists at G -E to achieve 
direct amplification of light, without tubes. 

MANY exciting possibilities are en- 
visioned as the result of a recent 
demonstration of General Elec- 

tric's new "light amplifier," a unit 
which amplifies light without the use 
of electronic tubes. 

Although this discovery may be the 
clue to achieving "picture -on- the -wall" 
television screens, and to advancing 
the art of x -ray fluoroscopy, photog- 
raphy, "seeing -in- the -dark" devices, and 
other developments involving repro- 
duction of picture images, the com- 
pany is cautious about predicting any 
immediate application of this tech- 
nique. 

Interest in this phenomenon lay not 
so much in its immediate use but in 
the fact that scientists are now able to 
increase the brightness of a projected 
photograph by passing an electric cur- 
rent through a special phosphor cell 

Dr. F. E. Williams (right) and D. A. Cusano demonstrate the amplification of light. 

"Picture -on- the -wall" television, improved x -ray techniques, 
etc. are much closer to reality-thanks to G - E scientists. 

which is used as the viewing screen. 
In the demonstration an ordinary 

lantern slide projector was employed 
and the picture was a regular photo - 
slide. The small screen produced a yel- 
lowish image when an ultraviolet light 
source was used in the projector. As 
the voltage on the specially prepared 
screen was increased, the picture be- 
came bright in the manner usually 
achieved either by increasing the in- 
tensity of the projector light or by 
opening the lens aperture. Neither the 
light nor the lens was altered, how- 
ever, and the picture -which was first 
barely visible- became many times 
brighter and clearer. 

The demonstration further revealed 
that applying an electric voltage does 
not of itself cause the special phosphor 
screen to give off light. Ultraviolet en- 
ergy falling on the screen causes a 

Two photographs printed simultaneously from negatives made 
consecutively on a roll of .35 mm film. The increase in bright. 
ness visible in the photograph at the left Is due entirely to the 
light amplification technique which involves a combination of 
ultraviolet light, a special phosphor, and the application of a 
voltage to the phosphor to give a light increase of ten times. 

faint glow, but there is no amplifica- 
tion. Amplification occurs only with 
voltage and the ultraviolet. 

Proof of true amplification is ob- 
tained by measuring the number of 
photons of light striking the screen 
and comparing this with the number 
given off. Increases of at least ten 
times have been measured and the 
company believes much higher ratios 
are possible. Because the amount of 
light produced is proportional to that 
striking the surface, it is possible to 
brighten intermediate shades of the 
picture being projected, making a 
brighter picture without "washing 
out" contrast. 

The new light -amplifying phosphor, 
the basis of the light amplifier, was a 
development of D. A. Cusano, a young 
General Electric scientist who con- 
ducted the demonstration. - - 

Not much has been published to date on the idea of using a 
wall screen for direct viewing in place of our conventional 
picture tubes. Many major electronic companies are at the 
present time working on the idea which will. no doubt. become 
a reality in the future. This new light amplifier may be a 
clue to "picture -on- the -wall" developments. according to G -E. 
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' OU'RE sure you won't t have to y take my television set away from 
the house ?" asked the lady over 

the phone. "My favorite programs are 
tonight and I don't want to miss 
them." The girl at the Mobile TV Com- 
pany office in Tempe, Arizona, assured 
the customer she wouldn't miss a sin- 
gle minute of evening programming if 
the Mobile TV truck called that after- 
noon. 

"That's the big reason for our suc- 
cess," explains Dick Ramos, owner of 
the company. "People don't want their 
TV sets taken from their homes. They 
don't want to miss their favorite pro- 
grams, and they are worried that 
their sets may be scratched or other- 
wise damaged by moving them." 

To accommodate his customers, Ra- 
mos has equipped a truck as a com- 
plete TV repair shop on wheels. A 
workbench, a stock of 1100 tubes, a 
dozen test instruments, and associated 
equipment are included in the truck. In 
98 per -cent of his calls, Ramos is able 
to correct the trouble in one trip, thus 
eliminating expensive callbacks that 
inconvenience the customer and cut 
into the profit of the service operator. 

Mobile TV has a shop and office in 
downtown Tempe, where telephone 
calls and customer drop -ins are han- 
dled by an office girl who has become 
sufficiently conversant with television 
servicing problems to discuss the cus- 
tomer's problem intelligently. 

"It isn't necessary to hire a highly 
trained television repairman for the 
downtown office," Ramos explains. "In 
a short time an intelligent office girl 
will know more about a television set 
than 95 per -cent of the customers she 
deals with. Her main function is to 
meet the customer, in person or via 
telephone, pleasantly and in a helpful 
manner. In most cases she passes the 
technical problems on to me or my 
assistant." 

How the girl relays messages to Ra- 
mos in the truck points up another 
factor in the firm's success. Because 
Mobile TV's plan of operation is based 
on quick service calls and maximum 
utilization of the technician's time for 
technical problems, Ramos wanted to 
reduce the time between calls. First 
he installed two -way radio communica- 
tion between the truck and shop in an 
effort to get the address of the next 
stop as quickly as possible. The system 
worked well enough, but it involved 
tying up considerable money in radio 
equipment and presented certain oper- 
ational and maintenance problems. So 
Ramos changed to radio paging, a sys- 
tem which costs less than one fourth 
that of two -way radio. 

The Central Alarm Company of 
Phoenix offers a u.h.f. radio paging 
service in which the subscriber listens 
in periodically on a tiny receiver for 
calls. The Central Alarm operator re- 
cords the calls, seldom more than five 
words long, and puts them on the air 
in sequence. Thus, by listening for 30 
seconds or so, the subscriber can de- 
termine if he has a call. 

Ramos keeps the truck on a special 
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MOBILE TV REPAIR 

Wm' 
By DEAN SMITH 

How far should you go in catering to your service 

customers? Here's one answer that has paid off. 
driveway at the rear of his home and 
goes to the shop only twice a day to 
check his service calls against the of- 
fice girl's list, and to handle buying 
and management functions. 

One TV service firm in the Phoenix 
area bases its advertising on the as- 
sumption that no TV repair job can be 
as effective as one done in the firm's 
downtown repair shop. Ramos dis- 
agrees and has sound reasoning behind 
him. 

In the first place, he says, the Mobile 
TV method eliminates the necessity of 
transporting the customer's set sev- 
eral blocks or miles. In most cases the 
repair is done in the customer's own 
living room. In the others, the set is 
taken only as far as the truck work- 
shop, parked in the driveway. 

In the second place, repairing the set 
at the customer's home allows actual 
operating conditions to be maintained 
during trouble diagnosis and during 
post- repair testing. A set may be made 
to work admirably in a repair shop 
and still fail under the operating con- 
ditions of the customer's home. An- 
tenna characteristics, local interfer- 
ence problems, etc., can thus be taken 
care of in a Mobile TV repair job. 

Finally, the Mobile TV method builds 
customer confidence. He can watch for 
himself every operation performed by 
the service technician and see that he 
is paying only for work accomplished 
and parts replaced. Ramos encour- 
ages customers to come out to the 
truck for a look at the completeness of 
his shop on wheels. Most customers 
are genuinely impressed. 

Ramos' plan of operation works like 
this: At 9 a.m. he drives the truck by 
his assistant's home and they start on 
service calls left over from the previ- 
ous day, keeping in touch with the 
office via radio paging for other calls. 
At the customer's home, Ramos goes 
inside and makes an analysis of the 
trouble while the assistant cleans up 
the workbench, checks tube stocks, 
etc. If the set is brought to the truck 

for checking, both men work on it in 
the mobile workshop. 

Mobile TV plugs into the customer's 
power supply, thus removing the neces- 
sity of carrying a portable power unit. 
Only two or three customers have ever 
complained about his using their elec- 
tricity and they were placated when 
Ramos answered jokingly that he 
would subtract 25 cents from their 
bill to take care of the power used. 

In the truck Ramos carries the fol- 
lowing equipment : AM and FM signal 
generators, AM marker and sweep gen- 
erator, a 5 -inch oscilloscope, vacuum - 
tube voltohmmeter, portable voltohm- 
meter, flyback transformer checker, 
capacitor checker, synchro sweep gen- 
erator, vertical and horizontal pattern 
generator, substitution tester, portable 
high voltage tester, portable a.c. auto - 
transformer, and an isolation trans- 
former. A ladder and antenna are 
mounted atop the truck. 

To make the technician's job more 
comfortable, Ramos has installed an 
evaporative air cooler in the front of 
the truck. On summer days it can be 
plugged into the customer's power 
source and the truck is kept comfort- 
ably cool. 

Inside the truck are carefully de- 
signed shelves and bins for test equip- 
ment and parts. A metal- covered 
workbench is coupled to a metal shelf. 
The workbench measures 21, feet by 
3's feet, and sufficient clearance is al- 
lowed between it and the shelf above 
to allow a 21 -inch chassis to be placed 
thereon. 

Ramos has redesigned the truck in- 
terior several times, learning from ex- 
perience better methods for utilizing 
the limited inside space. 

He does not attempt to transport 
every tube he might need, but the 1100 
he carries take care of nearly 90 per- 
cent of his tube changes. He carries 
only three cathode -ray tubes: 16 -inch, 
17 -inch, and 21 -inch. When a different 
cathode -ray tube is needed, Ramos 
utilizes an arrangement made some 
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Moving a TV chassis 
into the truck where 
it will be thoroughly 
tested and repaired 
and never leave the tier's drive 

time ago with his tube wholesaler in 
Phoenix. A telephone call will bring 
a truck from the wholesaler to Tempe 
or to the customer's home, whichever 
is closer. 

To compensate for long service trips, 
Ramos adds $1.00 to the service charge 
for all calls farther than five miles 
from his shop. He will not accept calls 
beyond designated limits, roughly 15 
minutes driving time from the shop. 
He believes that longer trips would 
take up so much time and boost truck 
expense so much that the customer 
would not accept the higher charges 
involved. 

"A mobile service such as ours can 
make a small repair shop much more 
profitable, if certain conditions are 
fulfilled," Ramos points out. "You 
must have better than average tech- 
nicians operating such a truck or you 
lose money. The trouble diagnosis 
must be fast and sure, and the repair 
accomplished in a minimum of time. A 
slow workman will tie up a truck and 
a helper in our setup. In a conven- 
tional setup he can delay nobody but 
himself. Another thing, if the tech- 
nician fails to nail the trouble on the 
first call, a second one is required and 
that often eats up all the profit on the 
transaction." 

Eyeing the large and complex color 
TV receivers now commercially avail- 
able, Ramos feels that the advantages 
of his type of operation are even more 
apparent. Servicing these large single 
or multiple chassis affairs in the home, 
or even wheeling them into the truck 
close at hand, will save a considerable 
amount of time plus untold wear and 
tear on the technician. The amount 
and type of TV service work that will 
be necessary on color TV receivers in 
the years ahead is largely a question 
mark in the minds of most service 
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operators. A flexible operation, such 
as Ramos' is in an excellent position 
to forge ahead with a minimum of 
displacement. 

The imposing array of test instru- 
ments lining the shelves of the Mobile 
service truck is not the only indication 
customers obtain of the completeness 
of the service facilities available to 
them from this unique outfit. A com- 
plete service publication file, con- 
stantly kept up -to -date, is dog -eared 
through use on the various service 

A view of the interior 
of the truck showing 
the test equipment 
available and the 
storage shelves for 
the tube and parts 
stock. The workbench 
will hold one TV chas- 
sis at a time. which 
is actually all that is 
required on a sin- 
gle service call. 

jobs performed. Most of this informa- 
tion is kept in a metal file cabinet next 
to the service bench for easy access. 

Mobile TV, like any similar service 
company operating on the basis of re- 
pair in the home, is in an excellent po- 
sition to solicit and obtain service in- 
come from the repair of radios, pho- 
nos, and similar items which have been 
lying around the house because they 
are in need of repair. Many times, the 
customer will dig up these "old friends" 
and bring them out to the truck to see 
whether "the service technician thinks 
they are worth repairing." In most 
cases they are, and the fact that the 
service truck is already on location 
makes this type of service extremely 
profitable. 

Just how effective the bright colors 
on the truck are as far as advertising 
is concerned is hard to tell, but it cer- 
tainly makes for pleasant working sur- 
roundings. 

Ramos believes that a mobile serv- 
ice will work at maximum efficiency 
only in a small shop. One man and a 
helper, with a girl in the office, is the 
ideal situation, he says. 

Ramos first utilized his idea in 1948 
in Frankfort, Indiana, where he 
started a mobile radio repair service 
with a GMC carry -all and considerably 
less equipment than he now carries. 
It was not particularly successful. "The 
public was reluctant to pay what the 
service was worth," he explains. "They 
saw us working 15 minutes on a $30 
set and felt that it was worth only a 
couple of dollars. In TV work, how- 
ever, customers are more willing to 
pay what the service is worth, and 
they appreciate the fact that we don't 
take the set away from the house." 

-fa- 
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Front view of the audio squelch. The use 
of decals lends a "professional" touch. 

THE 

AUDIO 

SQUELCHER 

AA &AAA dyvvy 
Construction details on a simple combination limiter and 

squelch circuit for the audio output of a ham receiver. 

SQUELCH circuits have been in use 
for a number of years but for some 
reason are relatively unknown to 

the amateur fraternity. The reason 
may be due to their complexity rather 
than to their lack of value. For some 
time it has appeared to this writer 
that some simple means of eliminat- 
ing background noise and signals, 
which are of a lower order of ampli- 
tude than that of the desired signal, 
would be of considerable value. This 
is particularly true of the traffic net 
and the casual "rag chewer" operator. 
who are not, as a rule, digging down 
into the background noise for a signal. 
Such a circuit would also have ap- 
plications in the "call or alarm" fields. 
The receiver could be tuned to the 
net frequency and the background 
squelched out leaving a silent output 
until the control station opens up, for 
instance. In case you are CD minded, 

such a device could be installed in a 
simple receiver and left tuned to your 
local CD channel for continuous, silent 
monitoring. 

With the objective of such a unit in 
view the following instrument was con- 
structed. 

A quick glance at Fig. 2 indicates 
that the circuit consists of an ampli- 
fier, the grid bias of which is con- 
trolled by a keyer tube, followed by an 
overdriven amplifier. The entire unit 
was made independent of the receiver 
by the addition of its own power sup- 
ply. 

An analysis of the circuit shows the 
input derives its signal from the phone 
output, or any convenient a.f. point in 
your existing communications receiver. 
This signal is then diverted into two 
channels, one to a rectifier and the 
other into the controlled amplifier grid. 

The rectifier channel uses one crys- 

Fig. I. Two alternate methods of scttir.g the squelch threshold voltage. See text. 
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By 

DON M. WHERRY, W6EUM 

tal diode, 1N34, and one -half of a 
12AX7, for the rectifier. This was 
done only because one -half of the tube 
was available. Two crystals would be 
equally satisfactory. The rectified out- 
put is then filtered by R_ and C. and 
impressed on the grid of the keyer tube. 
V,.,. One point should be noted, the 
value of C. is rather important. Too 
large a capacity will introduce a lag 
into the "open time" of the keyed tube, 
which is undesirable, showing up as a 
delayed opening and closing of the am- 
plifier. On the other hand too small a 
capacity will allow noise peaks of high 
amplitude but short duration, such as 
auto ignition, to trigger the tube. The 
value shown is the best compromise. 
The impressed voltage on the grid of 
V,,, which is proportional to the audio 
output level of the receiver, is then 
used to trigger the keyer tube. In other 
words, the keyer tube, which is run- 
ning with zero bias with no input sig- 
nal present, is cut off when a signal of 
sufficient amplitude is applied. 

Returning to the alternate channel, 
the signal from the receiver is fed di- 
rectly into the grid of an audio ampli- 
fier, V,.,, the ground point of which is 
the junction of the two resistors R -, and 
R.. With no signal present it can be 
seen that V,., is cut off because of the 
voltage drop across R. which, in turn, 
is caused by no bias on the grid of V. 
and the subsequent plate current flow 
through R,. Conversely, with a signal 
present from the receiver, V.,., is cut 
off, removing the drop across R. and 
converting V,.. to a straight audio am- 
plifier. In practice some method of 
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preventing the background noise from 
opening the gate tube and thereby de- 
feating the unit's purpose must be em- 
ployed. This is accomplished by R, 
which moves the cathode of V. below 
ground an amount necessary to insure 
the grid being above cut -off, thereby 
silencing V,.. In case that is somewhat 
confusing let us take an example. As- 
sume that the background, QRN etc., 
puts a voltage of one volt minus at 
the grid of Vr... This will cut off 
this tube and allow the noise to 
go on through V,. unhindered, in fact 
amplified. Now if we make the cath- 
ode of V. minus by one volt with 
respect to the ground the net bias of 
the tube will be zero and its plate cur- 
rent through Rs will drop the grid of 
V. below cut -off and effectively 
"squelch" the noise from the output. 
If a signal of one volt above this noise 
is then added, the grid of V. will go 
minus by one volt with respect to its 
cathode, thereby cutting off the plate 
current and opening V,,4 for normal 
amplification. These voltage figures, 
while illustrating the action, are ar- 
bitrarily taken. 

The output of the squelch tube is 
then fed to the grid of the overdriven 
amplifier which acts, in this applica- 
tion, as a limiter or clipper tube. This 
function it performs very well (Fig. 3), 
in some ways superior to the more 
usual biased diodes. The action of this 
tube is as follows. With the applica- 
tion of a signal the tube draws grid 
current, due to no cathode bias, and as 
a result builds up a negative charge 
across R. This bias limits the posi- 
tive portion of the output waveform 
quite sharply. The negative portion 
of the output is limited in two ways; 
first, due to the already mentioned grid 
current flow, and second, due to low 
plate voltage applied to the tube by R which causes plate saturation. As 
the cut -off point of a triode is de- 
pendent on the plate voltage this 
controls the limits of both the posi- 
tive and negative peaks of the output 
signal. This method has less of the 
characteristic blocking action when 
overloaded by a loud signal than the 
diode method and, in addition, has the 
twin advantage of having a readily 
adjusted clipping level and showing an 
amplification factor at signal levels be- 
low the clipping point. 

. The power supply is the usual half - 
wave type with an RC filter. The large 
amount of capacity was used to insure 
hum free operation in the absence of 
a filter choke. 

The unit was constructed in a 5x 4x3 
inch chassis but it is the advice of the 
writer to use a larger one unless you 
are endowed with an abundance of 
patience. The two controls are the 
clipping level, on the left, and the 
threshold level on the right. The top 
of the chassis shows the two 12AX7 
tubes and the dual filter capacitor. 

It is the firm conviction of this 
writer, based on thirty years of ham 
experience, that no one ever builds 
anything "just like the article," and 
in this case it is suggested that free 
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INPUT 

L 

R4 

R5 

R,. Re, L. R,s-100,000 ohm, 1/= w. res. 
Rs, Rs- 20,000 ohm, s/= w. res. 
L-30,000 ohm, 1/2 w. res. 
Rs -8200 ohm, Vg w. res. 
R-2000 ohm pot (Centrolab "Blue Shaft 

Radiohm #13-6 ") 
Rs -4700 ohm, 2 w. res. R- 150,000 ohm pot (Mallory "Midgetrol 

R(142" with switch) 
Cr, Cs, Cs, C; .I pfd., 400 r. mica capacitor 
Cs, Cs -40/40 pfd., 150 v. ele.. capacitor 
C:-8 pfd., 250 v. clec. capacitor 

C4 

OUTPUT 

RIO 

REGT 

RI 

c- 

e 3v 

117V AC 

(51 

C, -.005 tad., 400 v. capacitor 
Cs-., Add., 400 v. paper capacitor 
Ts -Power trans. 125 v. @ 15 me.; 6.3 r. 

@ .6 amp (Slane°. PS8415) 
S,- S.p.s.t. toggle switch 
Recta -75 ma. selenium rectifier (Federal 

#1003) 
CR, -1N34 crystal diode 

V. -124X7 tube 

Fig. 2. Complete schematic diagram of the 

rein be allowed the builder as the unit 
described is in no way represented as 
the "ultimate." For example, a dif- 
ferent method of biasing V. as shown 
in Fig. 1, might have advantages over 
the one used, the gated -beam 6BN6 
might make a better keyer tube than 
V2., etc. 

As it stands, however, this unit 
makes a good accessory to the ham 
station. In operation at this station 
the receiver gain is set at approxi- 
mately the "normal" position and the 
squelch threshold adjusted until the 
noise, with no signal present, just bare- 
ly drops out. While in that condition 
any signal above the noise level will 
trigger the output. It is also possible 
to squelch out QRM, if it is not too 
strong, leaving your signal standing 
out alone. Of course during the time 
your signal holds the amplifier open 

Underchassis view 
of unit shows the 
power transformer in 
lower right hand cor- 
ner with rectifier and 
capacitor to left. The 
author recommends 
use of a larger chas- 
sis for less work. 

audio squelch. See Fig. 1 for variations. 

3 

J ó2 

5 

3 
o 

OUTPUT LEVEL sr FOR 2 VOLTS 

O 2 3 
INPUT (VOLTS) 

7 B 

Fig. 3. Limiter characteristics of unit. 

the QRM is also present but as it is 
being keyed with the signal you are 
reading it causes no trouble. If the 
squelch is not desired the control RT 
will cut it out entirely, and the unit 
then operates as a straight audio am- 
plifier allowing the r.f. gain of your 
receiver to be backed off. The clipper 
also can be used, or not, by the setting 
of R,,. In any event the cost of con- 
struction is small, and the effort 
smaller, so why not try it? s3]- 
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TV STATIONS ON THE AIR 
Complete list of all television stations in operation as of February 25th, 1955. There 
are now 128 u.h.f. and 307 v.h.f. stations on the air in the continental United States. 
This list includes stations in Alaska, Hawaii, P. R., Canada, and Mexican border stations. 

CITY. STATE 

ALABAMA 

B. rnr.ry liam 
B rm ingharn 
Decatur 
Blobile 
'.lontgomery 
...... n._..r% 

ARIZONA 

Phoenix 
Phoenix 
Phoenix 
Tucson 
'Tucson 
Yuma 
ARKANSAS 
Fort Smith 
Little Rock. 
Pine Bluff 

CALIFORNIA 
Bakersfield 
Bakersfield 
Chico 
Eureka 
Fresno 
Fresno 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Monterey 
Sacramento 
Sacramento 
Sacramento 
Salinas 
San Diego 
San Diego 
San Francisco 
San Francisco 
San Francisco 
San Francisco 
San Francisco 
San Francisco 
San Luis Obispo 
Santa Barbara 
Stockton 
Stockton 
Tulare- Fresno 
COLORADO 

Springs 
:or in Springs 

Denver 
:)enver 
Denver 
Denver 
Grand Junction 
Pueblo 
CONNECTICUT 
Bridgeport 
Hartford 
New Britain 
New Haven 
Waterbury 
DELAWARE 
Wilmington 

CALL CHANNEL CITY. STATE 

W'AB7 13 
WBRC-TV 6 
WMSL-TV 23 
WALA-TV 10 
WCOV-TV 
WSFA-TV 1:'. 

WEDM-TV 7 

KVAR l' 
KOOL-TV 10 
KPHO-TV 
KTVK 
KOPO-TV 13 
KVOA-TV 4 
KIVA ll 

KFSA-TV 2: 
KARK-TV 4 
KATV 7 

KBAK-TV 29 
KERO-TV 10 
KHSL-TV 12 
KIEM-TV 3 
KJEO 47 
KMJ-TV 24 
KABC-TV 7 
KCOP 13 
KHI-TV 9 
KNXT 2 
KRCA 4 
KTLA 5 
KTTV I1 
KMBY-TV 8 
KBET-TV 10 
KBIE-TV 46 
KCCC-TV 40 
KSBW-TV 8 
KFMB-TV 8 
KFSD-TV 10 
KBAY-TV 20 
KGO-TV 7 

KQED 9 
KRON-TV 4 
KSAN-TV 32 
KVEC-TV 6 
KEYT-TV 3 
KOVR 13 
KTVU -c6 
KVVG 27 

KKTV 11 
KRDO-TV 13 
KBTV 9 
KFEL-TV 2 
KLZ-TV 7 
KOA-TV 4 
KFXI-TV 5 
KCSJ-TV 5 

WICC-TV 43 
WGTH-TV 18 
WKNB-TV 30 
WNHC-TV 8 
WATR-TV 53 

WDEL-TV 12 

DISTRICT OF COLUMBIA 

Washington W MAL -TV 
Washington WRC -TV 
Washington WTOP -TV 
Washington WTTG 

FLORIDA 
Fort Lauderdale 
Fort Lauderdale 
Fort Myers 
Jacksonville 
Jacksonville 
Miami 
Miami 
Orlando 
Panama City 

Pensacola 
Pensacola 
St. Petersburg 
Tampa 
West Palm Beach 
West Palm Beach 
West Palm Beach 
GEORGIA 
Albany 
Atlanta 
Atlanta 
Atlanta 
Atlanta 
Augusta 
Augusta 
Columbus 
Columbus 
Macon 
Macon 
Rome 
Savannah 
IDAHO 
Boise 
Boise 
Idaho Falls 
ILLINOIS 
Belleville 
Bloomington 
Champaign 
Chicago 
Chicago 
Chicago 
Chicago 
Danville 
Decatur 
Harrisburg 
Peoria 
Peoria 
Quincy 
Rockford 
Rockford 
Rock Island 
Springfield 
INDIANA 
Bloomington 
Elkhart 
Evansville 
Fort Wayne 
Indianapolis 
Indianapolis 
Lafayette 
Muncie 
South Bend 
Terre Haute 
Waterloo -Ft. Wayne 
IOWA 
Ames 
Cedar Rapids 
Cedar Rapids 
Davenport 
Des Moines 
Des Moines 
Fort Dodge 
Mason City 
Sioux City 
Sioux City 
Waterloo 
KANSAS 
Great Bend 
Hutchinson 
Pittsburg 

7 Topeka 
4 Wichita 

Wichita 
KENTUCKY 
Henderson 
Lexington 
Louisville 
Louisville 
Louisville 
LOUISIANA 
Alexandria 
Baton Rouge 
Lakè Charles 

9 
5 

WFTL-TV 23 
WITV 17 
WINK-TV 11 
WIHP-TV 36 
WMBR-TV 4 
WGBS-TV 23 
WTVI 4 
WDBO-TV 6 
WJDM-TV 7 

CALL CHANNEL CITY. STATE 

WEAR -TV 3 
WPFA -TV 15 
WSUN -TV 38 
WFLA -TV 8 
WEAT -TV 12 
WIRK -TV 21 
WJNO -TV 5 

WALB-TV 10 
WAGA-TV 5 
WLWA 11 
WQXI-TV 36 
WSB-TV 2 
WJBF-TV 6 
WRDW-TV 12 
WD,AK-TV 28 
WRBL-TV 4 
WMAZ-TV 13 
WNEX-TV 47 
WROM-TV 9 
WTOC-TV 11 

KBOI 2 
KIDO -TV 7 
KID -TV 3 

WTVI 59 
WBLN 15 
WCIA 3 
WBBM-TV 2 
WBKB 7 
WGN-TV 9 
WNBQ 5 
WDAN-TV 24 
WTVP 17 
WSIL-TV 22 
WEEK-TV 43 
WTVH-TV 19 
WGEM-TV 10 
WREX-TV 13 
WTVO 39 
WHBF-TV 4 
WICS 20 

WTTV 4 
WSW 52 
WFIE 62 
WKJG-TV 33 
WFBM-TV 6 
WISH-TV 8 
WFAM-TV 59 
WLBC-TV 49 
WSBT-TV 34 
WTHI-TV 10 
WINT 15 

WOI-TV 5 

KCRI-TV 9 
WMT-TV 2 
WOC-TV 6 
KGTV 17 
WHO-TV 13 
KQTV 21 
KGLO-TV 3 
KTIV 4 
KVTV 9 
KWWL-TV 7 

KCKT 2 
KTVH 12 
KOAM-TV 7 
WIBW-TV 13 
KAKE-TV 10 
KEDD 16 

WEHT 50 
WLEX -TV 18 
WAVE -TV 3 
WHAS -TV 11 
WQXL -TV 41 

KALB -TV 5 
WAFB -TV 28 
KPLC -TV 7 

Lake Charles 
Monroe 
New Orleans 
New Orleans 
Shreveport 
MAINE 
Bangor 
Bangor 
Lewiston 
Poland 
Portland 
Portland 
MARYLAND 

Baltimore 
Baltimore 
Baltimore 
Salisbury 
MASSACHUSETTS 

Adams -Pittsfield 
Boston 
Boston 
Cambridge 
Cambridge 
Holyoke 
Springfield 
Worcester 
Worcester 
MICHIGAN 
Ann Arbor 
Battle Creek 
Cadillac 
Detroit 
Detroit 
Detroit 
East Lansing 
Grand Rapids 
Kalamazoo 
Lansing 
Lansing 
Saginaw 
Saginaw 
Traverse City 
MINNESOTA 

Austin 
Duluth 
Duluth -Superior 
Minneapolis -St. Paul 
Minneapolis -St. Paul 
Minneapolis -St. Paul 
Minneapolis -St. Paul 
Minneapolis -St. Paul 
Rochester 
MISSISSIPPI 
Jackson 
Jackson 
Jackson 
Meridian 
MISSOURI 
Cape Girardeau 
Columbia 
Hannibal 
Jefferson City 
Joplin 
Kansas City 
Kansas City 
Kansas City 
St. Joseph 
St. Louis 
St. Louis 
St. Louis 
Sedalia 
Springfield 
Springfield 
MONTANA 
Billings 
Butte 
Great Falls 
Missoula 
NEBRASKA 

Kearney -Holdrege 
Lincoln 
Lincoln 
Omaha 
Omaha 

CALL CHANNEL 

KTAG 25 
KNOE-TV 8 
WDSU-TV 6 
WJMR-TV 61 
KSLA 12 

WABI-TV 5 
WTWO 2 
WLAM-TV 17 
WMTW 8 
WCSH-TV 6 
WGAN-TV 13 

WAAM 13 
WBAL-TV 11 
WMAR-TV 2 
WBOC-TV 16 

WMGT 19 
WBZ-TV 4 
WNAC-TV 7 
WGBH-TV 2 
WTAO-TV 56 
WHYN-TV 55 
WWLP 61 
WAAB-TV 20 
WWOR-TV 14 

WPAG-TV 20 
WBCK-TV 58 
WWTV 13 
WJBK-TV 2 
WWJ-TV 4 
WXYZ-TV 7 
WKAR-TV 60 
WOOD-TV 8 
WKZO-TV 3 
WJIM-TV 6 
WTOM-TV 54 
WKNX-TV 57 
WNEM-TV S 
WPBN-TV 7 

KMMT 6 
KDAL-TV 3 
WDSM-TV 6 
KEYD-TV 9 
KSTP-TV S 
WCCO-TV 4 
WMIN-TV 1 
WTCN-TV 11 
KROC-TV 10 

WJTV 25 
WLBT 3 
WSLI-TV 12 
WTOK-TV ll 

KFVS-TV 12 
KOMU-TV 8 
KHQA-TV 7 
KRCG-TV 13 
KSWM-TV 12 
KCMO-TV 5 
KMBC-TV 9 
WDAF-TV 4 
KFEQ-TV 2 
KETC 9 
KSD-TV 5 
KWK-TV 4 
KDRO-TV 6 
KTTS-TV 10 
KYTV 3 

KOOK -TV 2 
KXLF -TV 6 
KFBB -TV 5 
KGVO -TV 13 

KHOL -TV 13 
KOLN -TV 10 
KUON -TV 12 
KMTV 3 
WOW -TV 6 
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CITY, STATE CALL CHANNEL 

NEVADA 

Henderson 
Las Vegas 
Reno 
NEW HAMPSHIRE 
Manchester 
NEW JERSEY 

Asbury Park 
Newark 
NEW MEXICO 

Albuquerque 
Albuquerque 
Albuquerque 
Roswell 
NEW YORK 

Albany 
Binghamton 
Bloomingdale 
Buffalo 
Buffalo 
Buffalo 
Carthage -Watertown 
Elmira 
Kingston 
New York 
New York 
New York 
New York 
New York 
New York 
Rochester 
Rochester 
Rochester 
Schenectady 
Syracuse 
Syracuse 
Troy 
Utica 
NORTH CAROLINA 

Asheville 
Asheville 
Chapel Hill 
Charlotte 
Charlotte 
Durham 
Greensboro 
Greenville 
Raleigh 
Wilmington 
Winston -Salem 
Winston -Salem 
NORTH DAKOTA 

Bismarck 
Fargo 
Minot 
Valley City 
OHIO 
Akron 
Ashtabula 
Cincinnati 
Cincinnati 
Cincinnati 
Cincinnati 
Cleveland 
Cleveland 
Cleveland 
Columbus 
Columbus 
Columbus 
Dayton 
Dayton 
Lima 
Steubenville 
Toledo 
Youngstown 
Youngstown 
Zanesville 
OKLAHOMA 
Ada 
Enid 
Lawton 
Muskogee 
Oklahoma City 
Oklahoma City 
Oklahoma City 
Oklahoma City 
Tulsa 
Tulsa 

KLRJ-TV 
KLAS-TV 
KZTV 

WMUR-TV 

WRTV 
WATV 

KGGM-TV 
KOAT-TV 
KOB-TV 
KSWS-TV 

WROW-TV 
WNBF-TV 
WIRI 
W BEN-TV 
WBUF-TV 
WGR-TV 
WCNY-TV 
WTVE 
WKNY-TV 
W ABC-TV 
WABD 
WCBS-TV 
W OR-TV 
WPIX-TV 
WRCA-TV 
WHAM-TV 
WHEC-TV 
W VET-TV 
WRGB 
WHEN-TV 
WSYR-TV 
WTRI-TV 
WKTV 

WISE-TV 
WLOS-TV 
WUNC-TV 
WAYS-TV 
WBTV 
WTVD 
WFMY-TV 
WNCT 
W N AO-TV 
W MFD-T V 
WSIS-TV 
WTOB-TV 

KFYR -TV 
W DAY -TV 
KCJB -TV 
KXJB -TV 

WAKR-TV 
W ICA-TV 
W CET 
WCPO-TV 
WKRC-TV 
WLWT 
WEWS 
WNBK 
WXEL 
WBNS-TV 
WLWC 
WTVN 
WI-HO-TV 
WLWD 
WLOK-TV 
WSTV-TV 
WSPD-TV 
WFMJ-TV 
WKBN-TV 
WHIZ-TV 

KTEN 
KGEO-TV 
KS W O-TV 
KTVX 
KMPT 
KTVQ 
KWTV 
W KY-TV 
KOTV 
K V OO-TV 

2 
8 
8 

CITY. STATE CALL 

OREGON 
Eugene KVAL -TV 
Medford KBES -TV 
Portland KOIN -TV 
Portland KPTV 
PENNSYLVANIA 

9 Allentown WFMZ -TV 
Altoona WFBG -TV 
Bethlehem WLEV -TV 

58 Easton WGLV 
13 Erie WICU 

Erie WSEE 
Harrisburg \VCMB -TV 

13 Harrisbur,, WHP -TV 
7 Harrisburg WTPA -TV 
4 Johnstown WARD -TV 
8 Johnstown WJAC -TV 

Lancaster WGAL -TV 
Lebanon WLBR -TV 
New Castle WKST -TV 
Philadelphia WCAU -TV 
Philadelphia WFIL -TV 
Philadelph a WPTZ 
Pittsburgh WDTV 
Pittsburgh WENS 
Pittsburgh WQED 
Reading WEEU -TV 
Reading WHUM -TV 
Scranton WARM -TV 
Scranton WGBI -TV 
Scranton WTVU 
Wilkes -Bara- WBRE -TV 
Wilkes -Barre WILK -TV 
York W NOW -TV 
York WSBA -TV 
RHODE ISLAND 
Providence WJAR -TV 
Providence WNET 
Providence WPRO -TV 
SOUTH CAROLINA 
Anderson WAIM -TV 
Charleston WCSC -TV 
Charleston WUSN -TV 
Columbia WCOS -TV 
Columbia WIS -TV 
Columbia WNOK -TV 
Florence WBTW 
Greenville WFBC -TV 
Greenville WGVL -TV 
SOUTH DAKOTA 
Sioux Falls KELO -TV 

41 
12 

5 
4 

17 
2 
7 

24 
66 

7 
5 
2 
9 

11 
4 
5 

10 
IO 

6 
8 
3 

35 
13 

62 
13 

4 
36 

3 
ll 

2 
9 

28 
6 

12 Chattanooga 
26 Jackson 

Johnson City 
Knoxville 

5 Knoxville 
6 Memphis 

13 Memphis 
4 Nashville 

Nashville 
Old Hickory 

49 (Nashville) 
15 TEXAS 
48 Abilene 

9 Amarillo 
12 Amarillo 

5 Austin 
5 Beaumont 
3 Corpus Chns;. 
8 Dallas 

Dallas 
El Paso 
El Paso 
Fort Worth 
Galveston 
Harlingen 

13 
Houston 

21 
Houston 

27 
Houston 

50 
Longview 
Lubbock 
Lubbock 
Midland 

10 San Angelo 
5 San Anton:c 
7 San Antonio 
8 Temple -Wace 

19 Texarkana 
25 Tyler 

9 Waco 
4 Weslaco 
6 Wichita Falls 
2 Wichita Fall, 

TENNESSEE 

10 
4 
6 
7 
2 

73 
9 

W DEF-T V 
WDXI-TV 
WJHL-TV 
WATE 
W TSK-T V 
WHBQ-TV 
WMCT 
WSIX-TV 
WSM-TV 
1VLAC-TV 

KRBC-TV 
KFDA-TV 
KGNC-TV 
KTBC-TV 
KBMT-TV 
K V DO-TV 
KRLD-TV 
W FAA-T V 
KROD-TV 
KTSM-TV 
WBAP-TV 
KGUL-TV 
KGBT-TV 
KPRC-TV 
KTRK-TV 
KUHT 
KTVE 
KCBD-TV 
KDUB-TV 
KMID-TV 
KTXL-TV 
KENS-TV 
WOAI-TV 
KCEN-TV 
KCMC-TV 
KLTV 
KANG-TV 
KRGV-TV 
KFDX-TV 
KW FT-TV 

CHANNEL CITY. STATE 

UTAH 

13 Salt Lake City 
5 Salt Lake City 
6 Salt Lake City 

VERMONT 

Montcelter 
VIRGINIA 
:Danville 
tianip;c: -Nor L'lk 
Ha rr: sen bu r: 
Lynchburg 
Newport News 
Norfolk 
Richmond 
Roanoke 
WASHINGTON 
Bellingham 
Pasco 
Seattle 
Seattle 
Seattle 
Spokane 
Spokane 
Spokane 
Tacoma 
Tacoma 
Yakima 
WEST VIRGINIA 
Cbarlestcn 
Charleston 
Fairmont 
Huntington 
Oak Hill (Brcklry) 

10 Parkersburg 
16 Wheeling 
12 WISCONSIN 

Eau Claire 
Green Bay 
La Crosse 
Madison 
Madison 
Madison 
Marinette 
Milwaukee 
Milwaukee 
Milwaukee 
Milwaukee 
Superior 
Wausau 
WYOMING 
Cheyenne 
TERRITORIES 
Anchorage, Alaska 
Anchorage, Alaska 
Honolulu, Hawaii 
Honolulu, Hawaii 

S Honolulu, Hawaii 

27 

67 
l0 
SI 
57 
12 
35 
27 
55 
71 
SE 

c 
8 
IS 

45 
10 

6 
3 
2 

16 
13 
33 
61 
16 
22 
73 

8 

19 

43 

40 
5 
2 

25 
10 
67 

8 

23 

11 

12 
7 

Il 
6 

26 
13 
S 
8 
4 

CALL CHANNEL 

KSL -TV 5 
KTVT 4 
KUTV 2 

WMVT 3 

W BTM-T V 
WVEC-TV 
WSVA-TV 
WLVA-TV 
WACH-TV 
WTAR-TV 
WTVR 
W SL S-T V 

E VOS -TV 
KEPR -TV 
KCTS 
KING -TV 
FOMO -TV 
KHO -TV 
KREM -TV 
KXLY -TV 
KMO -TV 
KTNT -TV 
KIMA -TV 

W CHS-TV 
WKNA-TV 
WJPB-TV 
WSAZ-TV 
WOAY-TV 
WTAP 
WTRF-TV 

WEAU-TV 
W BAY-TV 
WKBT 
W HA-T V 
WKOW-TV 
WMTV 
WMBV-TV 
W CA N-TV 
WOKY-TV 
WTM1-TV 
WTVW 
WDSM-TV 
WSAU-TV 

KFBC-TV 

KFIA-TV 
KTVA 
KGMB-TV 
KONA 
KULA-TV 

San Juan, P.R. WAPA -TV 
San Juan, P.A. WKAQ -TV 

9 MEXICAN BORDER STATIONS 
10 

4 
7 

31 
22 

4 
8 
4 
9 
5 

Juarez XEJ -TV 
Tijuana XETV 

CANADIAN STATIONS 
Calgary, Alberta CHCT -TV 
Edmonton, Alberta CFRN -TV 
Vancouver, B.C. CBUT 
Winnipeg, Mandaba CBWT 
St- lohn, N.B. CHS1 -TV 

11 Sydney, N.S. CICB -TV 
4 Hamilton, Ontario CHCH -TV 
2 Kingston, Ontario CKWS -TV 

13 Kitchener, Ontario CKCO -TV 
8 London, Ontario CFPL -TV 

Ottawa, Ontario CBOT 
Fort Arthur, Ontario CFPA -TV 
Sudbury, Ontario CKSO -TV 
Toronto, Ontario CBLT 
Windsor, Ontario CKLW -TV 

4 Montreal. Quebec CBFT 
6 Montreal, Quebec CBMT 
6 Quebec City, Que. CFCM -TV 
7 Rimouski, Quebec CJBR -TV 

34 Regina, Saskatch. CKCK -TV 

3 
t Saskatoon, Saska -Ir. CFOC -TV 

6 Educational station 

32 
11 
13 

2 
8 
5 

Since the last compilation of TV stations was published in the January. 1954 issue of Radio & Television News. 
95 v.h.f. and only 16 u.h.f. stations have been added. Alter the first great influx of u.h.f. stations, many 
would -be u.h.f. broadcasters have allowed their construction permits to lapse rather than go on the air and suffer 
financial losses. It can be expected that very few u.h.f. stations will go on the air in the immediate future. 

Succeeding issues of Radio & Television News will list the new TV stations as they 
go on the air. Save this complete list and add the others to it to keep up to date. 

24 
15 

3 
13 
33 

3 
6 

l0 

12 
19 
9 

4 

6 

4 
13 
11 

29 

8 
49 

33 
4 

15 
7 

1.3 

:1 

`7 
f1 

Il 
25 
I'1 
4 

12. 

6 
7 

5 

2 
11 
9 

I1 
4 
4 
2 

5 
6 

2 
3 
2 
4 
4 
4 

11 
11 

13 
10 

4 
2 
5 
9 
9 
2 
6 
4 
3 
2 
8 
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TV ANTENNA 

ROTATORS 

Typical antenna with rotator Installa- 
tion. Note the special flexible stand- 
off used to prevent downlead injury. 

By JACK DARR 

There's nothing mysterious about the rotator -master 

its servicing by following the hints in this article. 

ONCE, few people outside of the ham 
fraternity even knew what an an- 
tenna rotator actually looked like. 

Today, uncounted thousands of these 
useful gadgets grace the top of TV in- 
stallations all over the country. With 
the addition of many new TV stations 
to the roster, the rotator and high - 
gain broadband antenna, once con- 
fined to the far fringe areas, has been 
creeping farther and farther into the 
secondary areas. 

The addition of this component to 
the antenna system has posed a few 
new problems for the service tech- 
nician, not the least of which is the 
correct diagnosis of troubles. A wrong 
guess means many hours of wasted 
labor taking the whole antenna down 
and re- erecting it. Therefore, be very 
sure that the trouble is actually lo- 
cated in the motor unit before any 
disassembly is attempted! 

Although most of the earlier rota- 
tors required removal of the antenna, 
some newer types feature a cartridge - 
type motor unit, which may be re- 
moved for servicing without taking 
down the whole antenna setup. With 
most of these, the antenna may be 
turned to a favorite station and locked, 
so that reception may be obtained 
while the repairs are underway. On 
installations using a fairly short mast, 
a temporary coupling may be slipped 
over the mast -top and antenna, held 
by bolts. A pair of antenna "U" bolts 
may be used to clamp the antenna to 
the mast, if desired. 

Basically, rotators are all the same: 
a reversible motor is used to drive a 
train of gears which move the outer 
housing of the rotator, carrying the 
antenna around to the desired direc- 
tion. The bottom part of the housing 
is fastened to the mast. Some sort of 

Five typical TV antenna rotators. In all of them, the motor and part or all of the gear assembly can be removed for servicing. 
The unit on the extreme left is shown in cross section to reveal how one motor unit is coupled to the mast rotating component. 
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Fig. 1. Partially disassembled view of the CDR TR-2 ro- 
tator with the control box and its eight -conductor cable. 

Fig. 2. The motor of the CDR rotator has been swung back 
to expose the gears. Note the ball bearings around the base. 

remote direction indicator is supplied 
for the operator so that he may know 
in which direction the array is aimed. 

Motor circuitry on the earlier types 
is practically all the same. A reversible 
motor, using a starting capacitor, and 
powered by about 24 volts a.c., sup- 
plied by a small transformer in the 
remote control box, drives the gear 
train, either through a pinion or worm 
gears. One exception is a rotator 
which uses dual motors, one for each 
direction. The motors are the same 
size as the husky ones used in phono- 
graphs. They contain two windings, 
connected as shown in Fig. 3. 

The control box contains the start- 
ing capacitor, transformer, and a dou- 
ble -pole, double -throw switch that se- 
lects the direction of rotation and con- 
trols the power to the unit. 

One very popular and sturdy unit is 
the Cornell- Dubilier "Radiart TR -2." 
(See Fig. 1.) This is the continuous - 
travel type, which rotates as long as 
the switch is held down. It uses an 
8 -wire cable, seen between the units 
in the photograph. The terminal board 
is on the bottom of the rotator unit, 
and the control box is at the right. The 
mast clamp, unbolted from the top, 
is at the left. 

A disassembled view of the same 

unit is shown in Fig. 2. The gear - 
train is visible at the right side of the 
bottom part; the motor has been un- 
bolted and laid back. The small pinion 
on the end of the motor shaft is made 
of plastic, for quiet operation. At the 
center of the unit is the "floating - 
stop" lever. Two bosses on the hous- 
ing and two more on the moving part 
engage this lever to stop the rotator 
at the end of its travel. The lever is 
pivoted in the center, so that the top 
part of the rotator may travel about 
370 degrees, for aiming directly at sta- 
tions near the end of travel. 

The contents of the control box used 
with this rotator are shown in Fig. 4. 
The power transformer is in the cen- 
ter. This supplies both 24 volts a.c. for 
the motor and 6 volts a.c. for the in- 
dicator lights, which are standard *47 
radio pilot lamps. The actuating switch 
at the front controls direction and 
power. The capacitor used in the motor 
circuit is barely visible at the back of 
the transformer. 

Troubles in these and similar rota- 
tors seem to center mostly in the 
switches: if the rotor does not operate 
at all, by all means check the control 
box first, to see that the proper volt- 
age is being supplied to the motor. If 
in doubt, try another control box! 

Fig. 4. Interior of a typical control box showing the trans. 
former in the center with the motor starting capacitor be- 
hind it and the actuator switch in front of the transformer. 

Some difficulties have been encoun- 
tered with the a.c. portion of the 
switch, due to burning of contacts. Re- 
placement of the switch is the best 
cure. Of course, the other contacts 
should not be neglected; due to the 
low voltage, any dirt or corrosion here 
will cause slow operation of the motor, 
and possible burnout. 

Cable troubles may be checked out 
with an ohmmeter. If the voltage is 
apparently OK, but the motor hums 
and refuses to run, try substituting 
another capacitor. Remove the sus - 

(Continued on page 152) 

Fig. 3. Schematic diagram of the motor 
e rcuits and position indicator of the Vee- 
D-X TV antenna rotator, model AR. The 
200 -ohm pot is automatically adjusted 
by the mast -mounted rotating section. 
sending a voltage proportional to the 
position down to the remote indicator. 

Fig. 5. View of an Alliance rotator showing the worm -gear 
drive. The dark collar below the main driving gear contains 
position indicating pot, similar to that shown in Fig. 3. 
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By ROBERT B. GARY 

A survey of new TV circuit developments used by 

TV manufacturers of interest to service technicians. 
LOOKING over the crop of new TV 

receivers which are now going into 
production we find that the situa- 

tion has not changed very much from 
last year. Many leading manufactur- 
ers are stressing low cost black -and- 
white receivers while getting ready to 
release small quantities of color TV 
sets. The circuitry in the new mono- 
chrome sets is not too different from 
previous models, but several manu- 
facturers have included new wrinkles 
or modified conventional circuits to 
make for lower cost, greater stability, 
or simpler adjustment. Printed cir- 
cuit techniques as well as the use of 
the new series heater tubes in all 
parts of the receiver have been de- 
scribed in previous articles and both 
of these features are finding a wider 
application in the 1955 models than 
they did last year. The same applies 
to vertical chassis which have been 
adopted by many leading manufactur- 
ers. 

Among the innovations advertised 
by TV manufacturers there are two 
circuits which, because they operate 
differently from their conventional 
counterparts, deserve some discussion. 
These are the new pentagrid sync 
pulse separator and the new linearized 
pentode sweep amplifier. 

Pentagrid Sync Separator 
Although one or two manufacturers 

have used a 6BE6 pentagrid tube in 
their noise immunity, sync amplifier, 
or separator circuits, the application 
of this type of tube is only now be- 
coming widespread in the industry. A 
new pentagrid tube, the 6CS6, original- 
ly developed for color TV sets, is used 
by Raytheon, Zenith, Motorola, and 
others in some version of the circuit 
shown in Fig. 1. The major advantage of 
this circuit is that it is quite immune 
to noise pulses and will provide very 
stable sync operation in areas of heavy 
ignition and similar interference. 

Fig. 1. Pentagrid sync separator circuit, versions of which 
are used by Raytheon, Zenith, and Motorola in their new sets. 
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Basically, two signals operate the 
pentagrid sync separator, one supply- 
ing the actual sync pulses and the 
other for gating. As shown in Fig. 1, 
the output of the video detector is ap- 
plied to the control grid of the 6CS6 
while a portion of the video signal 
from the 1st video amplifier plate is 
applied to the third grid. This means 
that the negative polarity sync pulse 
appearing at the control grid can only 
be amplified when the third grid is 
positive enough. By proper biasing, 
the circuit is so arranged that the 
amplified positive sync pulses from 
the video amplifier plate gate the tube 
on and off. Video signals cannot pass 
because their amplitude at the third 
grid is insufficient to "open the gate." 
Noise pulses may have sufficient am- 
plitude, but since they will not appear 
instantaneously at both the detector 
and the video amplifier output, little 
noise will pass the tube. Furthermore, 
the plate and screen voltage of the 
6CS6 are kept low enough to limit 
any stray noise pulses that might ride 
through. 

The third grid circuit contains an 
R -C combination which will further re- 
duce noise pulses due to the double 
time constant of C,, R. and Cr, R_. Only 
the repetitive horizontal and vertical 
synchronizing pulses can build up suf- 
ficiently to gate the tube. Since the 
signal from the video detector is nega- 
tive in polarity, a small positive volt- 
age is placed on the control grid of 
the 6CS6 through a bleeder from the 
"B +" supply. 

In many of the receivers using this 
pentagrid sync separator the output is 
connected directly to the vertical inte- 
grating network and the horizontal 
a.f.c. system. It should also be men- 
tioned that by making Rs variable or 
part of a tapped switched resistance, 
the level of the noise immunity can 
be adjusted to suit local reception con- 
ditions. 

Pentode Sweep Amplifier 
Even in the earliest TV receivers, 

(Continued on page 163) 

Fig. 2. New vertical deflection output circuit used in the 
RCA model KCS89A and others, using a pentode amplifier tube. 
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SERVICING ELECTRIC GUITARS 

By BILL BOUTE 

LUCRATIVE field of ready rev- 
enue enue that is being overlooked by 
the average electronic service tech - 

nician is the servicing and repair of 
electric musical instruments. These in- 
struments, especially electric guitars, 
have become a very definite part of 
the American musical scene since their 
introduction a little over twenty years 
ago. Just turn your radio dial to any 
current program of popular music and 
you are bound to hear the fascinating 
tones of one of these instruments. In 
the past two decades, thousands of 
these instruments have been manufac- 
tured and sold. Fig. 1 shows some cur- 
rent models of electric guitars manu- 
factured by Gibson, Inc. of Kalamazoo. 
Michigan, a firm which pioneered the 
development of electric guitars. 

Basically, the electric guitar consists 
of the instrument itself, a pickup with 
associated volume and tone controls, 
and an amplifier and speaker combina- 
tion housed in a portable cabinet. The 
guitar and amplifier are connected to- 
gether by a detachable length of micro- 
phone cable. The pickup is built right 
into the guitar, directly beneath the 
strings. Volume and tone controls are 
mounted on the front of the instru- 
ment for ready control of the sound 
level and the quality of the musical 
tones. Fig. 2 shows these basic fea- 
tures mounted on an electric Spanish 
guitar. 

The electric guitar is a skillfully - 
designed and well- constructed instru- 
ment, but, like any other manufactured 
product, it is subject to occasional mal- 
functioning and breakdown. Since the 
musician depends upon his instrument 
to make his living, any defect in its 
operation becomes an economic prob- 
lem until the instrument is fixed. So it 
is mandatory that the instrument be 
restored to proper operation with the 
least possible delay. And here's where 
you come in. 

The average service technician is 
hesitant to handle repairs on electric 
musical instruments. The feeling exists 
that you have to know something about 
music in order to repair them. Of 
course, this is not so. Repairing the 
electrical system of a musical instru- 
ment is quite similar to repairing an 
electric phonograph. Both devices have 
essentially the same features: pickup, 
controls, amplifier, and speaker. In the 
one case, the vibrations that form the 
sound pattern are picked up from a 
record; in the other, the vibrations are 

March, 1955 

Fig. 1. An electric Spanish gui- 
tar (right), and steel or Hawaiian 
guitar (left) are showr with a port- 
able amplifier and speaker console. 

Part 1. The musician depends upon his instrument for 
his livelihood -good servicing is vital and pays well. 

picked up from the plucked strings of 
the guitar. The main problem appears 
to be how to get at the remote controls 
and pickups which, with their asso- 
ciated electrical wiring, are mounted 
in the guitar. 

A classic letter from one repairman 
to the service manager of Gibson 
reads: "Dear Sir: We have one of your 
electric guitars in our shop for repair. 
The trouble seems to be in the pickup. 
Which do I remove, the front or the 
back of the guitar in order to get at 
it ?" 

If this question is bothering some of 
you, let me hasten to say that you 
don't remove either side. Any such at- 
tempt would completely ruin the gui- 
tar. There is an easier way to get at 
the pickup and controls which will be 
discussed when we cover actual servic- 
ing techniques. 

Pickups 

Magnetic pickups are used on elec- 
tric guitars and are made in several 
forms. Nearly all of the pickups used 
on electric guitars today are built right 
into the instruments. Several years 
ago contact -type pickups were in con- 
siderable use to enable conversion of 
acoustic (non -electric) guitars for use 
with an amplifier. But since the trend 
in recent years has been to the guitar 
with the built -in pickup, the contact - 
type pickup will not be discussed here. 

Simplified drawings of three types 
of guitar pickups in current use are 
shown in Fig. 3. Only the essential 
parts of the pickups are illustrated, 
details of mounting construction being 
omitted in order to accent operating 
features. In operation, the steel strings 
used on these instruments serve as a 
path for magnetic flux lines between 
the magnets and the steel pins in Fig. 
3A and from the top of the magnetic 
pins to the bottom in Figs. 3B and 3C. 
When a string is plucked, it vibrates 
back and forth across the top of its 
pin, causing rapid variations in the 
flux cutting the pickup coil and in- 
ducing a voltage in the pickup coil. 
This voltage fluctuates in accordance 
with the vibrations of the string. Pass- 
ing through the amplifier, the ampli- 
fied signal voltage produces, at the 
loudspeaker, a faithful reproduction of 
the tone of the vibrating string. 

The pickup shown in Fig. 3A uses 
two horseshoe magnets connected with 
opposing poles as shown. The coil, 
which is wound on a shaped and fitted 
coil form, is mounted inside the bend 
of the magnets. Soft iron or steel pins, 
about an eighth of an inch in diameter, 
are mounted in the coil form and 
spaced so that each pin is directly 
beneath a string when the pickup is 
mounted on the guitar. The strings 
pass through the air gap formed be- 
tween the coil form and the magnets. 
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Fig. 2. Electric Spanish guitar showing 
the various parts of the pickup circuit. 

The steel pins offer a low -reluctance 
path for the magnetic flux which 
readily passes through them. 

The pins extend through the bottom 
of the coil form and make contact 
with the underside of the magnets 
when the coil is mounted in place. On 
the top of the coil, the pins extend 
slightly beyond the coil form and ap- 
proach the strings, but do not come 
close enough to interfere with their 
vibrations. The pins are cut to slight- 
ly varying lengths so that the space 
between pin and string is consistent 
for all strings despite their varying 
thicknesses. A knurled nut on each 
of the two mounting brackets permits 
some adjustment of the pickup. 

While this type of guitar pickup was 
one of the first to be designed, instru- 
ments using it are still popular. The 
pickup has the advantage of physical 
ruggedness and high -level output. The 
latter was a necessity for the small, 
low -gain amplifiers used in the early 
development of electric instruments. 
However, a principal disadvantage is 
the weight of the pickup due to the 
comparatively heavy horseshoe mag- 
nets. This makes its use a problem in 
the electric Spanish guitar, since it 
has to be mounted on the relatively 
thin front panel of the instrument. 

A type of pickup which compromised 
on the weight problem and also pro- 
vided other advantages is shown in 
Fig. 3B. In this construction, a com- 
paratively light bar magnet is used 
with the coil form mounted above it. 
The pickup pins take the form of small 
screws which are individually adjust- 
able to insure tone balance. Two or 
more of these light pickups can be 
mounted on the guitar without impair- 
ing its handling qualities. 

The pickup shown in Fig. 3C is a 
lightweight unit which is quite pop- 
ular. In this construction, the horse- 
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shoe magnets and the bar magnet of 
Figs. 3A and 3B, respectively, are re- 
placed by small cylindrical magnets 
which pass through the coil form and 
take the place of the steel pins and ad- 
justable screws used in the other two 
pickups. These cylindrical magnets 
are so spaced that one lies directly 
beneath each string on the instrument. 
The magnets are spring loaded and 
can be individually adjusted by small 
screws mounted beside them on the 
top of the pickup. Adjusting these 
screws increases or relaxes pressure 
on the spring mounting, thereby rais- 
ing or lowering the magnet with re- 
spect to its associated string. 

Quite often, two or three pickups 
are mounted on the guitar to provide 
a variety of tonal effects. Instruments 
using multiple pickups are shown in 
Fig. 5. A switch mounted on the 
guitar permits the selection of any 
combination of pickups desired. When 
more than one pickup is used, the extra 
unit (s) is connected in parallel. 

Remote controls for convenient ad- 
justment of both tone and volume are 
mounted directly on the instrument 
(see Fig. 2). They are connected across 
the output of the pickup as shown in 
Fig. 4. The volume control, R,, is usu- 
ally a .25- or .5- megohm potentiom- 
eter, but other values have been used 
and may be encountered. The tone 
control, R,, is usually a .5- megohm 
potentiometer with a capacitor con- 
nected in series with one terminal to 
shunt high frequencies to ground and 
accentuate the bass tones. The value 

F:g. 3. The essential parts of three 
types of electric guitar pickup units. 

of the capacitor varies, but is usually 
anywhere from about .02 µfd. to .05 µfd. 

While a tone control to accentuate 
the high frequencies is not usually in- 
corporated as a remote control, some- 
times this feature is encountered. A 
simple control of this nature is shown 
connected in Fig. 4. Sometimes the 
two tone controls are ganged together 
so that turning the control knob one 
way accents the bass, while the op- 
posite direction brings out the treble. 
At the midpoint of rotation both con- 
trols are out of the circuit. 

Dual sets of volume and tone con- 
trols are used in multiple pickup ar- 
rangements, each set of controls being 
independent of the other. Very rarely 
will you encounter more than two sets 
of controls on the one instrument. 
Sometimes a single tone control will 
be used on the guitar to accommodate 
all the pickups. 

The signal output from the remote 
controls is fed to a standard -type 
microphone jack built into the guitar 
(see Fig. 2). A connecting cable 
(patchcord) completes the circuit be- 
tween guitar and amplifier. 

The patchcord is a length of rub- 
ber- covered, shielded, single- conductor 
microphone cable with a microphone 
plug at each end for connection be- 
tween the output jack on the guitar 
and the input jack on the amplifier. 
The center conductor is the "hot" 
lead and carries the signal while the 
shield on the cable is used as the 
ground lead. Because they come in 
for a good deal of handling, these con- 
necting cables are a common source of 
trouble and should be the primary 
check on an instrument with faulty 
operation. 

A wide assortment of amplifiers is 
used with electric guitars. The choice 
of amplifier depends upon the applica- 
tion. In small musical combinations, 
where high power output may not be 
an essential requirement, a relatively 
small amplifier of five or ten watts 
output, or even less, may suffice. For 
the man who works with a large or- 
chestra, a high -level output with other 
added features may be necessary. In 
this case, a large amplifier of twenty - 
five watts or upwards may be needed. 
However, the amplifier rarely becomes 
so large and bulky that it is unwieldy 
to handle, although some of them may 
have casters mounted to facilitate 
moving them about. For the most part, 
the amplifiers you will be called upon 
to service will be portable and easily 
maneuverable by one man. In the 
majority of cases, the amplifier and 
speaker, or speakers, are contained in 
a wooden cabinet which also serves as 
the speaker baffle. 

The amplifiers do not differ in their 
essentials from any other type of audio 
amplifying equipment. In the final 
analysis, they all consist of tubes, 
capacitors, resistors, etc. Any of these 
components becomes defective in time, 
and making repairs on musicians' am- 
plifiers is not a whit more difficult 
than servicing any other piece of sound 
equipment. However, highest quality 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


replacement parts are a must and 
meticulous service is a requirement. 
Slipshod work cannot be tolerated and 
the careless technician will find his 
customers taking their equipment else- 
where. Because of the high -quality 
service demanded, these jobs invariably 
result in higher remuneration, and that 
means more money in the till. 

Service Clues 

When a musician brings a defective 
electric guitar into your shop for re- 
pairs, he will be principally concerned 
with getting it fixed as soon as pos- 
sible, and he will rarely haggle about 
the cost. Because of his concern, he is 
usually much more cooperative than 

-4 most customers in answering ques- 
tions or in demonstrating the defect. 

No doubt some of you do not place 
much stock in a layman's descrip- : tions of defects in his electric equip- 
ment, nevertheless, a few well chosen 
questions can sometimes result in an 
immediate clue to the cause of the 
trouble. At least, the answers can 
often provide a hint as to what tests 
should be made first. The following 
are examples of some questions you 
might ask. 

1. When did the equipment break 
down? The answer to this will tell 
you whether the defect has just oc- 
curred, or whether the equipment has 
been malfunctioning for some time. If 
the latter, then you'll probably want 
to spend extra time on tests and heat 
runs because of possible dried -out ca- 
pacitors and deterioration of other 
parts due to moisture, dust, etc. 

2. Did it stop suddenly or has it been 
operating poorly for some time? A 
surge in the electric supply line might 
have blown a fuse or a tube may have 
burned out, or some other simple thing 
may have happened to cause sudden 
breakdown. If the equipment has been 
acting poorly over a period of time, 
you would naturally look for other 
possible causes. 

3. Was the instrument being played 
at the time of breakdown or had it just 
been plugged into the power line? In 
some areas, especially in older sec- 
tions of large cities, the supply volt- 
age is d.c. Plugging an a.c. amplifier 
into a d.c. line would either blow a 
fuse or burn out a power transformer. 

4. Has it ever broken down before' 
If so, what was repaired? You should 
always make a check on the repairs 
made by other technicians to makt, 
sure that the job was properly done, 
and that high -quality parts of the cor- 
rect values were used in the repair. If, 
however, you find a mistake in the 
other fellow's work, don't put him on 
the pan to impress the customer with 
the higher quality of your own work. 
Just go ahead and make the necessary 
corrections. You're being paid for the 
job. Besides, panning your fellow tech- 
nician makes all other repairmen sus- 
pect in the eyes of the, quite often . 

skeptical public. 
5. Did the equipment hum badly or 

hare a weak and /or distorted outpnl 
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before it broke down? Again, the an- 
swer should suggest some plan of at- 
tack; filter capacitors, coupling ca- 
pacitors, tubes, etc. 

6. Does the instrument have scratchy 
or crackling noises? If noise only is 
present, the customer may tell you 
this when he first describes the defect, 
but other symptoms may exist and he 
may overlook telling you about the 
original noise, so ask him. The first 
suspect, in this case, would be the con- 
necting cable. 

7. Has anyone attempted to correct 
the condition? Were the tubes pulled 
out for testing or were other parts 
touched? This probably should have 
been question No. 1. When his equip- 
ment breaks down, sometimes in sheer 
desperation the musician will turn to 
anybody that claims any knowledge 
of electricity to help him get it oper- 
ating again so he can go on working. 
The things these characters can do to 
the equipment is often fantastic. Pull- 
ing out the tubes and switching them 
all around is the least. Wiring is 
changed and resoldered, usually with 
cold solder joints all over the place. If 
anyone has attempted to fix the equip- 
ment, be especially critical in your 
examination. You should always sus- 
pect that the tubes have been switched 
around. Even the musician, himself, 
may try this to restore operation. 

8. Have any new strings recently 
been put on the guitar? Are they the 
same brand as used formerly? Some- 
times, the complaint is weak output 
from one or more strings. Except in 
very rare cases, this rules out a defect 
in the electrical circuits and concen- 
trates attention on the strings them- 
selves. The strings made for elec- 
tric guitars are constructed of high - 
quality steel. Nonmagnetic strings, 
such as brass or gut, have no effect 
upon the magnetic field of the 
pickup, resulting in no output. In- 
ferior types of strings provide weak 
output. If strings of this nature 
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Fig. 4. Schematic diagram of a pickup 
circuit providing controls of volume and 
both bass and treble frequency ranges. 

have been strung on the guitar, they 
will have to be replaced. Use the hand- 
made, "Mona- steel" strings manufac- 
tured by Gibson, Inc., which are widely 
used by professionals on the electric 
guitar. 

9. Has the equipment been blowing 
fuses? Did it smoke or have a bad 
odor when it broke down? This would 
indicate an internal short, probably in 
the .power supply. 

10. If the operation is intermittent, 
how long does it take to cut off? To 
come back on again? It is important 
to know this. Sometimes the equip- 
ment will run OK for hours or even 
days before cutting off. It would be a 
bit silly in such a case to stand there 
waiting for the intermittent to occur 
during a ten -minute preliminary test. 

11. Has the instrument or amplifier 
been dropped or roughly handled? Mu- 
sicians do a lot of traveling from job to 
job. Public carriers and automobiles 
are a bit rough on electronic equip- 
ment. Tubes jar loose, wire connec- 
tions break, and mounting screws 
work loose, among other things. 

These questions are given as sam- 
ples only. You may, and probably do. 
have additional ones that will fit your 
situation better. A word of caution, 
however, is in order at this point. 
Don't take the answers too literally. 
If he says he just had the tubes 
checked, check them again anyway - 
tubes can always burn out. Next 
month, specific servicing information. 

(To be continued) 

Fig. 5. Electric Spanish guitars with multiple pickups for special tone effects. 
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By BERT WHYTE 

"LIVE, four, three, two, one ... Blooie ! I I 

I The bomb went off on Jan. 3, 1955. No, 
not the Atom bomb, thank Heaven, but the 
bomb dropped by RCA Victor. On this date 
Victor announced it was cutting the price of 
its records as much as 40%. The record in- 
dustry was caught completely off balance and 
is still rocking from the effects of this explo- 
sion. Reaction was quick in coming. At first, 
several other companies issued statements that 
they would "hold the line" on prices. This 
may have been prompted by memory of a 
brief price war set off by Victor in February 
of 1954. But as bold and very- much- to -the- 
point statements by Frank Folsom, president 
of RCA appeared in the newspapers, empha- 
sizing the permanency of this decision, re- 
sistance to the idea soon vanished. As of this 
writing here is the situation concerning record 
prices: Most 12 -inch classical and popular 
LP's in the Victor catalogue will be priced at 
$3.98. Ten -inch LP's will be $2.98. Colum- 
bia was the first to follow the Victor example 
and their prices are similar. The same applies 
to London records. All companies reserve the 
right to charge more for certain items which, 
by their nature, are more costly to produce. 
There is no way of knowing at the present 
time just what recordings will be considered 
"special." In any case, "specials" will be 
priced from $4.98 to $5.95. Officially, the 
three companies mentioned are the only ones 
who have cut prices. By the time you read 
this, most of the other record companies will 
have joined the parade. They can hardly af- 
ford to do otherwise! This may well be the 
long- threatened drive to oust the smaller 
companies from the industry. No doubt about 
it, this price situation will separate the "men 
(tom the boys," and many a small company 
will bite the dust. This is, in many ways, a 
lamentable state of affairs, as many a gem 
has come from the small independents. There 
will be those who may try to maintain the 
old $5.95 price. This is foolish indeed. Con- 
sider a hypothetical case with Mr. Average 
Record Buyer, for a moment. Our friend has 
decided he wants to buy a Beethoven "5th 
Symphony." He certainly has a wide choice 
of recordings here. He can have Toscanini 
and the NBC Symphony Orchestra, or Bruno 
Walter and the New York Philharmonic, etc., 
at a cost of $3.98. Can you think of any rea- 
son why our friend should lay out $5.95 for 
the small company label with Karl Glutz 
and der Sauerbraten State Symphony Orch.? 
Admittedly, this is an exaggerated case, but 
unless the small label has some virtue like a 
fabulous sound, chances are that the buyer 
will stick with the big names and the smaller 
price. The small labels that survive, will be 
the ones who cut their price to meet the com- 
petition and who upgrade the quality of their 
recordings. Yes sir, the record industry is 
going to be mighty rough in 1955 and, unfor- 
tunately, somebody is going to get hurt I 
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Record industry policies aside, I'm sure 
that the most important thing to you, is the 
increased buying power of your record dollar. 
In N. Y. and Chicago and a few other big 
towns, record lovers have been able to buy 
from the big discount houses and save up to 
40 per -cent. Now everybody, everywhere, 
can have the same advantage as the city 
slickers. (Well, not quite ... Sam Goody, 
the Record Hunter, and several other dis- 
count houses are even cutting the new price 
and you can buy 12" LP's for $3.19.) In any 
case, you'll get more music for your moola. 
Since this new price will mean greater sales 
volume, it will stimulate record production 
to undreamed of quantity. This will have 
its good and bad points. The LP Hood will 
become a torrent, the problem of duplication 
will be fantastic, and at the same time we will 
get more new music than you've ever dreamed 
of, Horatio. We reviewers will be inundated, 
and we will need more time to listen and 
evaluate, more space or shorter reviews, and 
somebody to subsidize our electric bills. 

I'll start the ball rolling by giving you as 
many reviews as possible this month. Nat- 
urally they will be shorter, but with your 
newly -found wealth I thought I had better 
give you a big selection from which to choose. 
As far as I know at the moment, the prices 
I list for each record will be correct, but I 
would suggest you check carefully with your 
record dealer before buying! 

Equipment used this month : Pickering 
260 cartridge and 190B arm, H. H. Scott 121 
preamp -equalizer and 232 -32 watt amplifier, 
Components Corporation turntable, Electro- 
Voice "Georgian" loudspeaker; tape equip- 
ment : Ampex 600. 

STRAVINSKY 
L'HISTOIRE DU SOLDAT 
LES NOCES 

Vienna Chamber Choir, chamber en- 
sembles of the Vienna State Opera 
Orchestra and soloists conducted by 
Mario Rossi. Vanguard VRS 452. 
NARTB curve. Price $5.95. 

Rarely has the music of Igor Stravinsky 
been so well served as in this Vanguard re- 
cording. The "L'Histoire du Soldat," while 
written for a small chamber group, generates 
the same type of excitement that has endeared 
"Le Sacre," "Petrouchka" and the "Firebird" 
to so many audiophiles. This is the second 
instrumental version available on LP and is 
in every respect superior to the old Bernstein - 
Victor recording. Mario Rossi continues to 
display his mastery of the modern idiom with 
his tense and energetic reading of this com- 
plex score. His tempi are considerably faster 
than were Bernstein's, and the result is a 
more tightly -knit, more exciting exposition. 

The opinions expressed in this column are those or the 
reviewer and do not necessarily reflect the dons or opin- 
ions of the editors or the publisher of this magazine. 

This is the third recording of "Les Noces" 
and coming so soon on the heels of the recent 
Vox effort, makes for interesting comparison. 
Number one difference is that this recording 
is sung in the original Russian while the Vox 
was in English. Strictly a matter of taste 
here, but I feel that in a work where the 
human voice is used in such complex rhyth- 
mic fashion, the Russian "fits" much better 
than the English. The Margaret Hillis choir 
has the edge in matter of balance and preci- 
sion in the Vox recording, and this Vanguard 
disc has much the superior soloists. The so- 
prano in the Vox version did a remarkable 
job, but she is no match for the superb ar- 
tistry of the illustrious Ilona Steingruber. 
Soundwise both "L'Histoire" and "Les Noces" 
are magnificent. In "L'Histoire" you will find 
some fastastically "live" brass and woodwind 
sound coupled with percussion which is super- 
clean and of great impact. Recording is very 
wide in frequency and dynamic range and is 
a brilliant example of ultra -close type of 
sound, proper for this "dry" sort of music. 
"Les Noces" is even more cleanly articulate 
than the Vox recording and has greater dy- 
namics. If I must quibble about something 
it is the occasional "overload" or "blasting" 
encountered in the choral sections. By no 
means a serious defect, it will escape notice 
on all but the very best equipment. Every- 
thing considered, this is a splendid coupling 
of Stravinsky works which should have a 
great appeal for those audiophiles who think 
anything "post Le Sacre" is dullish classicism. 
The NARTB curve did not need adjustment. 
Surfaces were quiet in my copy. 

BEETHOVEN 
SYMPHONY #6 (PASTORAL) 
SOUNDS OF NATURE 

NBC Symphony Orchestra conducted by 
Leopold Stokowski. Victor LM -1830. 
RIAA curve. Price $3.98. 

No, Beethoven did not write a work called 
"Sounds of Nature." This item is a little 
bonus from Stokowski in which he compares 
natural sounds with the music Beethoven 
wrote purporting to depict these sounds. A 
few of the more hoighty -toighty critics have 
screamed bloody murder about this alleged 
affront to Beethoven. They don't like having 
a "program" ascribed to the "Pastoral" sym- 
phony. I think they are exaggerating the 
cause quite out of proportion. I'm sure even 
the most untutored music lover would not 
compare the music of Beethoven with the 
overblown, derivative, and imitative horrors 
perpetrated by some of the 19th century 
romantics. Beethoven's "3rd," "5th," "7th," 
and even the "9th" symphonies have had 
"programs" ascribed to them by certain writ- 
ers from time to time. I make no case for 
"program" in these works, but surely the 
most obtuse critic will agree that if any of 
Beethoven's symphonies has a program, it 
is the "6th." What Dr. Stokowski has done 
on this disc is to give us an intensely per- 
sonal and ultra -dramatic reading of the "6th" 
and at the conclusion of the work ... these 
"sounds of nature." This section is a narra- 
tion by Dr. Stokowski in which he incorpo- 
rates the actual sound of a brook, of birds, 
and a rip -snortin' thunderstorm. The music 
Beethoven wrote to describe these sounds is 
played by the orchestra after each example 
and then the two are combined ... the nat- 
ural sound and the music! The result is quite 
fascinating. One does hope however, that if 
this idea spreads it will be used with discre- 
tion. Can you imagine what it would sound 
like to have the music of Honegger's "Pacific 
231" combined with the thunderous roar of 
the locomotive of the same name! Soundwise 
this is one of the best recordings of the 
"Pastoral" in the catalogue. Of the multi - 
mike console -mix type of sound, it has the 

(Continued on page 133) 
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ONE of the most profitable, but at 
the same time, one of the most 
neglected, sources of revenue for 

radio service technicians lies in the 
field of automobile radios. For some 
inexplicable reason most service tech- 
nicians seem loathe to undertake re- 
pair work involving auto radios. By 
adopting such an attitude, they are de- 
priving themselves of a good source of 
income. 

Peculiarly enough, the greatest diffi- 
culty connected with this type of serv- 
icing is either gaining access to the 
chassis or removing the set from its 
mounting! Once you have accomplished 
that, 75 to 85 per -cent of your work 
is completed. In one Pontiac model, 
for instance, it is necessary to remove 

'e the glove compartment and dashboard 
clock before you can remove the radio! 
However, the 1951 Plymouth radio has 
four screws with spot -welded nuts on 

il the dashboard. It is only a matter of 
seconds to remove it. But this, un- 
fortunately, is the exception rather 
than the rule. 

For these reasons the largest part 
of a service technician's charge will be 
represented by his investment in time 
and labor in pulling the set rather than 
in servicing it. Up to 1941 it was a 
comparatively simple task to pull sets. 
After that, it seems, the automobile 
designers managed to clutter up the 
dashboard with all sorts of obstacles 
to easy radio removal. 

Fig. 1 shows the schematic of a typi- 
cal auto radio receiver, in this case the 
Motorola CTM3 which was designed 
for installation in 1953 Chevrolets. 
Note that it differs essentially from 
the conventional receiver in its tuning 
circuit and power supply. The tuner 
has ganged, permeability -tuned coils 
rather than variable capacitors and the 
power supply has a vibrator that con- 
verts the d.c. from the auto battery to 
an approximate square wave of a.c. 

SERVICING AUTOMOBILE 

RADIOS By 

I. SILVERSTEIN 

Auto radio antenna 
with connecting cable. 

The toughest thing about auto radio servicing is 

removing the set from the auto; after that: gravy. 

As far as servicing the set itself 
is concerned, there are three main 
sources of trouble. You can count on 
49 out of 50 sets having them. 

1. The rectifier may be bad. This was 
usually an OZ4 gas tube for sets up to 
and including 1948. (See Fig. 2.) The 
usual symptom is that the set will play 
intermittently or only where the going 

is bumpy. The OZ4, for those meeting 
it for the first time, is a miniature, 
cold- cathode type of gas rectifier that 
typically delivers 90 ma. of current. 
Where the rectified current require- 
ment is lower, a 6X4 or 6X5 vacuum 
rectifier will be found. 

2. The vibrator contacts may be 
IContinued on page 165) 

Fig. 1. Complete schematic diagram of a typical auto radio. The fuse, F. and the buffer capacitor. C. -. which are circled, 
are two of the commonest sources of trouble in these receivers. The receiver diagrammed here is the Motorola model CTM3. 
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LOUDSPEAKERS- 

A discussion of laboratory loudspeaker measurements and 

the effects of the speaker enclosure on such responses. 

IT IS axiomatic that any system is 
just as good as its weakest link. A 
sound reproducing system, of course, 

is no exception to this truth, and it is 
well known that in any properly de- 
signed audio system the loudspeaker 
falls into this category. But, although 
we have quickly classified the output 
transducer of the sound system as a 
weak sister, we must just as quickly 
come to its defense. 

When viewed from the purely phys- 
ical standpoint, the loudspeaker is an 
extremely simple device, a magnet, a 
moving coil in a magnetic field, a 
paper cone to move back and forth to 
provide air pressure variations in ac- 
cordance with applied electrical poten- 
tial variations, and that's about all. 
Considered from the electro-acoustical 
standpoint, however, it is an extremely 
complex mechanism and is called upon 
to do a tremendous job. 

Dr. Olson' gives a clear and concise 
explanation of the complex mechanism 
of the speaker cone and, as pointed 
out by Professor Terman,' piston ac- 
tion of the cone, even at the lower 
frequencies, is a rough approximation, 
and as the frequency is increased the 
vibrations become waves, radiating 
outward from the apex of the cone. 
Thus, in the reproduction of complex 
waveforms, the cone is called upon to 
reproduce many frequencies in the 
audio band, simultaneously. Different 
areas of the cone will be vibrating at 
different frequencies at the same time. 
At the higher frequencies, the outside 
section of the cone may be out -of- 
phase with the portion near the cone 
apex. 

When it is, therefore, realized that 
the loudspeaker is required to acous- 
tically reproduce the sounds of all mu- 
sical instruments, as well as the hu- 

N 

man voice, not only individually, but 
simultaneously, it can be appreciated 
that this simple device is a remark- 
able piece of apparatus. 

In evaluating detailed loudspeaker 
performance, test data taken for a 
number of loudspeaker characteristics 
is necessary. Beranek lists seven of 
these physical characteristics in the 
following order : frequency response, 
directional characteristic, efficiency, 
distortion, impedance, rated power - 
handling capacity, and transient prop- 
erties. Of these seven, perhaps in the 
majority of loudspeaker applications. 
frequency response, efficiency, and 
distortion are the three most im- 
portant and can exert great influence 
on equipment design when rigid con- 
tract specifications are to be met, 
coupled with economic feasibility from 
a manufacturer's standpoint. In con- 
sidering and measuring speaker charac- 
teristics as mentioned herein, the loud- 
speaker and the enclosure in which it 
is housed are considered together as 
the complete electro- acoustical trans- 
ducer system and it is well known, of 
course, that correctly designed loud- 
speaker baffling and enclosures result 
in improved acoustical response with 
lower transducer distortion. Recently, 
the author, working with other design 
and development engineers, became 
engaged in these considerations. 

Specifications of the sound repro- 
ducing equipment to be developed 
called for the rated output to be ex- 
pressed as a sound pressure level and 
the absolute value to be no less than 
95 db (re. 0.0002 dyne /cm') at a dis- 
tance of 10 feet on the speaker axis. 
This acoustical measurement was to be 
made with the loudspeaker operating 
under free -field conditions and at vari- 
ous specified frequencies. The arith- 

By 

HAROLD REED 
Research and Engineering 
U.S. Recording Company 

metical average of the outputs ob- 
tained at these different frequencies 
was then to be taken as the rated out- 
put of the equipment and must be at 
least 95 db as mentioned before. Dis- 
tortion and frequency response mea- 
surements were to be conducted in the 
same manner. 

An amplifier was designed in accord- 
ance with well proven engineering pro- 
cedures and with such gain that the 
output should have been sufficient to 
satisfy the requirements with a moder- 
ately- priced, 8 -inch loudspeaker. The 
equipment failed to satisfy the specifi- 
cations as to rated output, distortion, 
and frequency response. Rated output, 
measured as outlined, was on the order 
of 77.7 db. (re. 0.0002 dyne /cm') dis- 
tortion over 8 %, and frequency re- 
sponse as shown by the curve of Fig. 1. 
This first test was made in a labora- 
tory anechoic chamber. Note the deep 
hole in the 1000 cycle region. The re- 
sponse characteristics of the electronic 
portion of the system proved to be in 
accordance with good engineering de- 
sign. 

Numerous loudspeakers were sub- 
stituted for the original one, different 
makes were tried, but the specifica- 
tions could not be satisfied. The orig- 
inal enclosure employed was as illus- 
trated in Fig. 2. Attention is called 
here to the recessed speaker baffle and 
center positioning of the speaker open- 
ing. This recessed baffle was set in 
3% inches from the front edge of the 
case. Due to space limitations and 
economic considerations, expansion of 
the electronic portion of the equip- 
ment and /or a much higher priced and 
larger loudspeaker were out of the 
question. After many more tests one 
make of speaker exhibited some prom- 
ising results and gave some hope of 
solving the problem. The hole around 
1000 cycles was not nearly as deep as 
the others in the same original en- 
closure of Fig. 2. The response of 
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this combination is presented in the 
curve of Fig. 3. The severe dip around 
300 cycles is not a deficiency of the 
speaker but was due to spurious re- 
flections resulting from the test setup 
employed. This will be explained later 
on in this article. 

With this improvement to work on, 
enclosure modification seemed next in 
order. The first step was to relocate 
the speaker opening. The sound path 
distances around the baffle from front 
to back of the cone of the original 
cabinet, Fig. 2, were all equal. Dimen- 
sion A equals dimension B taken any- 
where around the baffle face. In the 
first modified enclosure, as shown in 
Fig. 4, the speaker opening was moved 
upward to effect a variation in the dis- 
tances of the sound wave paths in two 
directions, from front to rear of the 
cone. As this drawing illustratesA, A,, 
and A. are of equal dimensions, but 
are not equal to As which produces a 
longer sound wave path. The recessed 
baffle and other dimensions were un- 
changed. The curve shown in Fig. 5 
gives evidence of considerable im- 
provement over previous measure- 
ments. 

These results led to further enclo- 
sure modification. The recessed baf- 
fle was eliminated. The speaker open- 
ing was still positioned off -center, but 
was shifted slightly downward to ob- 
tain variations in sound path distances 
in three directions. Now, as shown in 
Fig. 6. B and B are equal, but B, A, 
and A, are all unequal. This modified 
enclosure, together with the carefully 
selected loudspeaker as mentioned pre- 
viously, then met the contract speci- 
fications in all ways, providing the re- 
quired rated output, distortion per- 
centage, and frequency response. This 
was accomplished with the original 
amplifier without expansion or modi- 
fication. The resultant curve is given 
in Fig. 7, which also shows the speci- 
fied frequency limits and allowable 
output level tolerance within the fre- 
quency band. It is interesting to add 
that the additional cost for this chosen 
speaker over the rejected ones was 
just $1.20. 

In making an analysis of the condi- 
tions as outlined, it is obvious that the 
amplifier had sufficient gain to do the 
job but for the inefficiency of the trans- 
ducer employed. The failing was at- 
tributable to both the loudspeaker and 
its enclosure. The gain of the ampli- 
fier was contingent on input level and 
rated output, this output expressed 
as a sound pressure level. It follows, 
therefore, that the output transducer 
and its housing became a major contrib- 
uting factor. The rated output was 
also expressed as the arithmetical 
average of four different outputs with- 
in the specified frequency band, one of 
these selected frequencies being 1000 
cps, and due to the large order inef- 
ficiency of the speaker in the 1000 
cycle region, the averaged output was 
reduced to an unacceptable value. 

Distortion measurements, taken in 
the same manner as rated output 
measurements were, of course, also af- 
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Fig. 1. Measurements made in laboratory anechoic cham- 
ber with a moderately- priced 8" speaker housed in 
the cabinet of Fig. 2. See discussion of test in text. 
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Fig. 2. Enclosure used 
in running tests chart- 
ed In graph of Fig. 1. 
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Fig. 3. Response of the "selected" speaker in the 
enclosure of Fig. 2. Note the improvement in the re- 
sponse at the 1000 cps point. See discussion in text. 
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Fig. 5. Improved measurements obtained with the im- 
proved enclosure of Fig. 4. Note that 1000 cps dip oc- 
curs at - --10 db instead of -27 (Fig. 1). - 25 (Fig. 3). 

Fig. 4. How est enclo- 
sure of Fig. 2 was mod- 
ified. Speake opening 
was moved upward to 
effect a variation in 
distances of wave paths. 

Fig. 6. A further enclosure modification. The recessed 
baffle was eliminated and the speaker opening. al- 
though still off- center as in Fig. 4, was shifted downwards in the front panel to 

provide additional flexibility in the operation of the "selected" loudspeaker. 

Fig. 7. Enclosure of Fig. 6 plus the "selected" speaker gave the required per 
formance within specified frequency limits and output level tolerance required. 
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Fig. 8. Factors contributing to the unde- 
sirable dip at 300 cps in Figs. 3 and 10. 
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Fig. 9. Test setup used to obtain curves 
of Figs. 5 and 7, tests made out -of- doors. 

General Radio Type 759 Sound Level Meter 
General Radio Type 1552 -A Sound Level Cal. 

ibrator 
Krohn -Hite Model 430 -A Audio Oscillator 
Ballantine Model 300 Electronic Voltmeter 
McIntosh 20 -Watt Amplifier 
Kellogg Calibrated Capacitor Microphone 
DuMont 304 -14 Oscilloscope 
Hewlett -Packard 330 -B Noise and Distortion 

Analyzer 

Table 1. Measuring equipment used by au 
thor in making the tests described in article. 

fected by the sound pressure output of 
the loudspeaker. The actual sound 
pressure output varied with the im- 
pedance and efficiency at the different 
test measurements, and for any test 
point, the ratio of speaker efficiency at 
the fundamental frequency to the 
ratio of speaker efficiency at the har- 
monic frequencies, influenced the re- 
sultant distortion figure. A high dis- 
tortion figure, therefore, was evident 
and contributable to transducer inef 
ficiency around the 1000 cycle region. 

There is no need to elaborate on the 
frequency response discrepancy. The 
deep hole in the area around 1000 cps, 
as shown by the curve of Fig. 1, gives 
evidence of the speaker's inability to 
maintain the curve in the specified 
limits, as shown in Fig. 7. 

The curves of Fig. 10 have no direct 
bearing on the actual outcome of this 
project, but were included here to 
show the comparison between the se- 
lected speaker and one of the best of 
the rejected ones. The tests which 
gave these two curves were made with 
a different and smaller enclosure not 
suitable for this project. The solid 
curve, of course. shows the response 
of the chosen speaker, while the dotted 
curve is for the rejected one. It is 
to be noted that the rejected speaker 
response approaches that of the se- 
lected speaker from the lower fre- 
quency limit of 175 cycles up to slight- 
ly over 300 cycles, but the selected 
speaker is far superior up to and be- 
yond the upper limit of 4500 cps. The 
graph at the top of Fig. 10 depicts 
clearly the considerably higher output 
response, noticeable particularly in 
the 1000 -cycle region, of the chosen 
speaker. 

The complexities of acoustical meas- 
urements under less than ideal condi- 
tions are great and considerable 
thought must be given to the test 
setup. As pointed out previously. the 
tests of the original speaker and en- 
closure were made in an anechoic 
chamber but as these facilities were 
not available for further measure- 
ments described in this article, it was 
necessary to make these measure- 
ments outdoors. A tranquil day and 
quiet spot away from traffic and other 
noises were selected. Some of the 
measurements were made with the 
loudspeaker positioned horizontally 6 
feet above ground. The calibrated 
microphone was placed at a distance 
of 10 feet on the speaker axis. As 
pointed out previously, the hole around 
the 300 -cycle region was due to reflec- 
tions and is attributable to this par- 
ticular test setup. This dip around 
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Fig. 10. Comparison 
between "selected "' 

speaker and one of 
the best of the "re- 
jected" units. See 
text for details on 
test conditions used 
to obtain the curves. 

300 cycles is observed in Figs. 3 and 
10, both tests having been made in a 
similar manner. The factors provid- 
ing this undesirable condition are 
clearly indicated in Fig. 8. Here. as 
shown, the sound path distance of the 
direct wave on the speaker axis is 10 
feet. A reflected wave, following the 
path from speaker to ground to micro- 
phone. travels a distance of 15.6 feet. 
arriving at the microphone out -of- 
phase with the direct wave, thus in- 
troducing a cancellation effect in this 
frequency region as can be proven 
mathematically by the equation 
VII =X where V is the velocity of 
sound in air (approximately 1120 ft./ 
sec.), f is the frequency, and X is the 
wavelength of sound in feet. 

In other measurements care was 
taken to be clear of reflecting sur- 
faces to avoid spurious reflections. 
That this was accomplished can be ob- 
served from Figs. 5 and 7 in which 
there is a complete absence of the 
hole around 300 cycles. These meas- 
urements, which were the final ones 
accepted, were taken with a long wire 
stretched between two supports and 
the calibrated microphone attached to 
the center of this wire with the open- 
ing pointing toward the ground. For 
measurements at the 10 foot distance 
the loudspeaker was placed on the 
ground facing upward toward the 
microphone. Some two foot tests were 
made by placing the speaker atop a 
suitably sized stepladder. It is to be 
remembered, as Beranek has pointed 
out, that different response charac- 
teristics may be obtained at different 
distances between the loudspeaker be- 
ing tested and the microphone due to 
diffraction around the baffle or enclo- 
sure. A block diagram of this test 
setup is given in Fig. 9. 

The signal from the sine wave, low 
distortion oscillator was fed to the 
input of the amplifier. The voltage 
at the output of the amplifier appear- 
ing across the loudspeaker voice coil 
was held constant for each test fre- 
quency. Acoustic output of the speak- 
er was then picked up at 10 feet on 
the speaker axis by the calibrated 
microphone, the output of which was 
fed to the sound level meter, a cor- 
rection factor being applied to the re- 
sults to account for the long micro- 
phone cable employed. See Table 1. 

Because of the importance of this 
project. in order to make certain that 
no erroneous conclusions had been 
reached due to less than ideal acous- 
tical test conditions existing in the 
test setup, the manufacturer of the 
loudspeaker chosen was asked to re- 
peat the tests in his laboratory, using 
the identical modified enclosure and 
loudspeaker. This report substantiated 
the findings of the design engineers as 
presented. 
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NARROW -BAND 

SPEECH UNIT 

AMATEURS as well as the FCC are 
aware of the problems that have 
arisen as a result of overcrowding on 

the amateur bands. This crowding and 
its resultant QRM, which has plagued 
the whole fraternity, can be alleviated 
by adopting the simple narrow -band 
speech technique to be described in this 
article. 

The author contends that the time 
has come for a concerted effort on the 
part of all factions involved to seek a 
practical solution to this problem. One 
solution worth serious consideration 
would be to reduce the present wide 
speech band of 200 to 3000 cps to ap- 
proximately 300 to 2000 cps. 

The author's experience to date 
(nearly two years) is that intelligibili- 
ty is effectively 100 per -cent and un- 
less the contact is notified, they note 
no degradation other than the effect 
of a carbon mike. The author has 
consistently set his carrier between 
two close stations and been able to get 
through where formerly contacts were 
impossible under similar conditions. 
Needless to say, theoretically, there is 
some degradation in intelligibility, 
however, as pointed out, this has not 
been apparent from the reports re- 
ceived. 

Although a bandwidth of 200 to 
3000 cps is considered adequate for 
wide- speech transmission, most ama- 
teurs do not limit their speech spec- 
trum and, in many cases, have at least 
5 kc. sidebands. Assuming that ad- 
jacent carriers are 10 kc. apart, there 
would be an overlap should their 5 kc. 
sidebands be exceeded. This would 
then result in audio frequency hetero- 

March, 1955 

Fig. 1. Two views of the speech amplifier 
built by the author. The holes in the 
chassis, visible in both views. are drilled 
at the power -supply end to provide re- 
quired ventilation when the bottom shield 
cover is in place. The output socket, J is 
located on the top of the chassis between 
the 6X5 rectifier and the 12AU7 clipper 
tubes. The pilot light on the top of the 
chassis is the "fuse " for the power sup- 
ply as shown in Fig. 2. Refer to text. 

Details on a method for alleviating amateur QRM by reducing 

bandwidth of the transmitter without reducing intelligibility. 

dyne interference. Assuming the same 
relative carrier positions, there would 
not only he no interference but a 

definite gap between signals were a 
narrow -band signal placed adjacent to 
the original. 

Suppose we have three carrier sig- 
nals, each 10 kc. apart, and with 10 
kc. sidebands. Since they lie side by 
side they may interfere if receiver se- 
lectivity is poor and if the sidebands 
are 10 kc. or more. Were the center 
carrier assumed to be omitted, we 
could put two 4 kc. narrow -band sig- 
nals in its place and still have 12 kc. 
band separation between each of the 
outer adjacent sidebands, and 1 kc. be- 
tween the two narrow- bands. 

Obviously, if all amateur stations 
were on narrow -band (especially with 
clipping) many more stations could 
occupy the space now allotted or the 
same number of stations would tend to 
interfere less with each other. 

Practical Application 
In order to test these principles, the 

author built a speech amplifier with a 
filter limiting speech nominally to the 
band of 300 to 2000 cps. The author's 
original article ( "Narrow Band Speech 
Spectrum in Relation to Reduced Chan- 
nel Crowding," AIEE Miscellaneous 
Paper 53 -1441 proposed that the first 
octave (300 to 600 cps) should be given 
about a 6 db pre- emphasis or boost. 

In lieu of this for amateur purposes, 
because the peak of speech power is 
between these latter limits, speech 
clipping was incorporated instead. 

Many contacts were made with both 
domestic and DX stations. using a 
crystal microphone and a "Viking II" 
transmitter. Some stations were ad- 
vised of the test and some were not. 
Those not notified made no comment 
and apparently detected nothing out of 
the ordinary. Stations asked for 
comments reported that the quality 
(as predicted) was not that of normal 
crystal mikes and somewhat ap- 
proached carbon mike quality; that con- 
ditions permitting. 100 per -cent con- 
tacts were made with no difficulty at 
all in sentence, word, or syllable ar- 
ticulation; that where QRM was bad, 
the narrow signal could be pulled 
through and held much more easily 
than the standard wide -band signals; 
and on contacts over a 2000 mile hop 
and put through a phone patch at the 
far end, listeners could recognize voices. 

In view of these favorable reactions, 
it was felt that a description of the 
speech equipment used would he of in- 
terest to others. This equipment can 
be used in conjunction with any trans- 
mitter now using a crystal or other 
high -impedance microphone, or adapted 
to low- impedance types. It is hoped 
that this article will stimulate suffi- 
cient application by the amateur fra- 
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CS C7 

Cstl ñ 
R12 010 

(-C-r:h-'Da6y 
r CH2 

117VAC 

R,-2.2 megahtn, 1/2 w. res. 
Re- 100.000 ohm, 1/2 w. res. 
Rs -1000 ohm, 1/2 w. res. 
R. -1 megohro, 1'2 W. res. 
Rs. Rr, -- 470.000 ohne. ! t w. res. 
R.-.5 megoh.n pot 
R7. Rr- 47.000 ohm. 1/2 w. res. 
L-2200 ohm. 1 , w. res. 
Ro -1500 ohm, 1 w. res. 
Ru- 56.000 ohm, !: w. res. 
Ro- 47,000 ohm, 1 w. ras. 

1 

CHI 

SHIELD 

CO3 

4 

3 

R,5- 25.000 ohm. 1/2 W. res. 
R,.-- 50.000 ohm pot 
Rw- 100,000 ohm. 1 w. res. 
Cs -200 µpfd. mica capacitor 
C. Cs -16 p/d., 150 r. elec. capacitor 
Cs-.I ¿Ltd., 400 v. capacitor 
C,. Cs- 8 pld., 450 V. elec. capacitor 
Cs, Cr. Cm. Cu. Co-.01 p /d.. 400 r. capacitor 
Cr -.007 pfd., 400 r. capacitor 
Co -.003 pld.. 400 r. capacitor 
C1: -.02 pld.. 400 v. capacitor 

CH4II 

CH3 , 
IC1200V 4 

Co 

OUT 

RFC 

SIB 

"R15 

14 

J2 

C15 

C,: -100 plaid. mica capacitor 
Co-Co-Dual .004 pld. disc -type capacitor 
Cu-40 pfd.. 450 v. elec. capacitor 
CH1-35 hy., 15 ma. filter choke (Thordarson 

T20051) 
CH,, CHs-10 hy. filter choke (see test) 
CH, -4.5 hy. filter choke (see Best) 
Piss, Ple -6.3 volt, 150 ma. pilot light (sec 

test) 
Sr- D.p.d.t. toggle switch 
Ss- S.p.s.t. toggle switch J,- Closed. circuit jack 
Je- Microphone socket 
R£C, -2.5 mhy. r. /. choke 
T, -Power trans. 240.0.240 r. @ 40 ma.; 5 r. 

@ 2 amps; 6.3 v. cd. @ 2 amps (Thordar- 
sou TS- 14R00) 

Vs -6517 tube 
Ve-615 tube 
Vs -124Ú7 tube Vï 6X5G tube 

Fig. 2. Complete 

ternity to eventually result in all ama- 
teurs adopting the procedure. Inci- 
dentally, the narrow -band speech sys- 
tem can be used equally well with 
single -sideband transmitters to good 
advantage. The narrow speech spec- 
trum would have no particular ad- 
vantage on NBFDI transmissions. 

Construction 
Fig. 1 shows the front, end, and 

side views of the speech apparatus. 
The power supply is located at the left 
end in the rear- chassis view and has 
a steel dividing partition underneath 
the chassis (Fig. 5) to reduce hum 
coupling to the amplifier section. The 
filter proper is housed inside the inter- 
locking type aluminum box on top of 
the chassis. Wherever possible, all 
plate, grid coupling capacitor, and 
filter leads were made with shielded 

Fig. 3. Graph of filter characteristics with 
and without equalizing resistor. It also 
demonstrates the importance of matching 
input and output resistances of a filter. 
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schematic diagram of the narrow -band speech 

wire. The steel chassis is fitted with 
a bottom plate and angle brackets for 
case in mounting the unit on the side 
of the author's operating table. 

Circuitry 
The speech amplifier- limiter -clipper 

section is quite orthodox, being a com- 
posite of well -tried techniques. It con- 
sists of a 6SJ7 amplifier, a 6J5 limiter - 
amplifier, and a 12AU7 clipper. See 
Fig. 2. The combinations of R_ C, in 
the input and RFC, -C,: in the output 
are, respectively, input and output r.f. 
filters. C., in the output is simply a 
blocking capacitor to prevent possible 
d.c. shunting of R., which acts as the 
bandpass filter load resistance. 

Band pass Filter 
The bandbass filter, calculated on the 

basis of f, = 300 cps and f_ = 2000, and 
R = 50.000 ohms, is of the constant -K, 
"T "- section type. Calculated value for 
CH, and CH, is approximately 11.5 
henrys and 4.5 henrys for CH,. The 
chokes used by the author are items 
which are, unfortunately, no longer 
available but as an alternative, the 
Stancor C -1080 listed as a 3.5 henry, 
50 ma. unit and the Stancor C -1707 
listed at 7 henrys, 50 ma. make admir- 
able substitutes. Stancor's chief en- 
gineer measured these chokes with a 
General Radio bridge and, with no d.c. 
flowing (the desired condition in the 
filter), found that these particular 
components come very close to the 
required optimum filter inductances 
of 4.5 and 10 henrys. 

The author's filter was checked ex- 
ternally before being mounted on the 
chassis and it was found desirable to 

clipper -filter unit. 

cut the 11.5 henry value to approxi- 
mately 10 henrys to improve the high - 
frequency response which dropped too 
rapidly at slightly lower than the up- 
per cut -off value. In addition, an 
equalizing resistor, R.,, was added at 
the input end to improve the curve 
shape at both cut -off frequencies, due 
to the clipper output impedance being 
considerably less than the 50,000 ohm 
load resistance. 

Fig. 3 shows a plot of the filter 
characteristics with and without the 
equalizing resistor R.,, and demon- 
strates the importance of matching 
input and output resistances of a filter. 
The dotted curve was made with a 15,- 
000 -ohm shunt resistance to simulate 
the plate load of the 12AU7 while the 
solid line curve reflects the addition of 
the series 25,000 -ohm equalizing resis- 
tor. 

Over -all Performance 
Fig. 4 shows oscilloscope photographs 

of the internal characteristics with and 
without clipping and filtering and are 
designed to illustrate the much "ad- 
vertised" advantages of clipper -filter 
combinations in amateur transmitters. 
The "hash" in these photographs is the 
timing frequency of an electronic 
switch used to show input and output 
waves simultaneously. The patterns 
are deliberately slightly out -of -focus 
in order to widen the traces for photo- 
graphing. The input voltage to the 
6SJ7 was .05 volt at 1100 cps in all 
cases except Fig. 4G. Amplitudes of 
upper (output) and lower (input) 
traces were arbitrarily set to con- 
venient heights initially, then left un- 
changed. 
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Fig. 4. Oscillographs of the internal characteristics with and without clipping and filtering. (A) Sine -wave input with no 
clipping or filtering. (B) Sine -wave input with clipping but no filtering. (C) Square -wave input with clipping but no filtering. 
(D) Square -wave input with no clipping and no filtering. (E) Sine -wave input with clipping and filtering. (F) Square -wave 
input with clipping and filtering. (G) Sine -wave input with clipping and filtering at .5 volt (10 times normal) input. 

It will be noted that Fig. 41) in- 
dicates some slight distortion in the 
input square wave. Note how the filter 
removes distortion ( flattening of sine - 
wave input and slanting of square 
waves) and that in Fig. 4G increasing 
the input voltage ten times does not 
increase the amplitude of the output 
trace. 

Power Supply 

The power supply is of the choke - 
input type and filtered to give less than 
.15 per -cent ripple voltage (by actual 
measurement). As previously men- 
tioned, a shield is used between the 
power supply and audio sections. A 
150 ma. pilot bulb is placed in series 
with the high -voltage center-tap to act 
as a "B" fuse. The line switch is 
separate from the gain control to 
avoid possible hum pickup. 

Operation 
Adjustment and test procedures for 

clipper -filters can be found in various 
texts, including the "ARRL Hand- 
book" so will not be covered here in 
any great detail. Briefly. R (Fig. 2) 
is the input gain control with the 
clipper cut out by means of S, or the 
limiter control with the clipper -filter 
cut in (that is, it is the control which 
sets the signal level into the clipper). 
If the input to the 12AU7 is below the 
preset clipping level. no change in 
waveshape takes place (assuming no 
distortion). Above this level, the tops 
of the waveforms are flattened but 
reshaped in the filter as evidenced by 
Fig. 4. R,:. is both the output gain 
control and the filter load. 

The output of this amplifier- clipper- 
band filter unit can be fed into the 
normal crystal mike input jack of an 

March, 1955 

existing modulator (using shielded 
cable) and the correct level then ad- 
justed by means of R,:.. 

The supporting material used in the 
original AIEE article was illustrated 
by well -known data from such out- 
standing acoustic researchers as Flet- 
cher and Munson, Gannet and Kerney, 
etc. For those readers interested in 
pursuing this subject in more detail 
but in relatively simple form, the fol- 
lowing inexpensive publications are rec- 
ommended by the author: 

"Frequency Range and Power Con- 
siderations in Music Reproduction," 
Jensen Technical Monograph No. 5. 

"The Effective Reproduction of 

Speech," Jensen Technical Monograph 
No. 4. 

Both of these publications are avail- 
able at most of the well- stocked radio 
parts supply houses for 25 cents each, 
or they can be obtained direct from the 
Jensen Radio Munufw.taring Co. at 
6601 S. Laramie Ave. Chicago 38, Ill. 

It is the author's earnest hope that 
other amateurs will give this circuit a 
fair trial since, in his opinion, it is a 
simple and not -too -expensive solution 
to a problem which all of us know is 
getting serious. If hams will take a 
hand in solving this, we stand less 
chance of "outsiders" stepping in to 
handle it! - -- 

Fig. 5. Underchassis view of the narrow -band speech unit. The filter choke can be 
seen in the bottom right -hand corner, mounted at an angle. Note the liberal use 
of shielded wire and the shield over the bandpass filter input coupling capacitor, 
C,.., as well as its lead. located beside the output r.f. choke. The slightly curved 
shield partition between the power supply and audio sections is at the right of 
the r.f. choke. Short leads were considered more important than "neatness" here. 
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Compiled by KENNETH R. BOORD 

BEGINNING with this issue of R.tuw 
& TELEVISION NEWS, all time here- 
in- unless otherwise stated -will 

be expressed in Greenwich. Mean Time 
(GMT). See footnote at bottom of this 
page for details. 

Radio Club Notes 
Austria Austrian DX -Club, Land - 

gutgasse 41 19, Vienna 10. Austria. at 
last report had enrolled 134 Austrian 
and 160 foreign members (latter most- 
ly from USA, Sweden). 

Canada- -The World Friendship So- 
ciety of Radio Amateurs has an- 
nounced the appointment of Norman 
Duxbury, WIWIQ, 276 New York Ave., 
Providence, R. I., as its new DX Editor. 

Cuba The ARALV has made avail- 
able a certificate to radio amateurs 
and SWL's who have confirmed 7 of 
the 8 radio districts of Cuba. Either 
c.w. or phone emission may be used. 
Applicants must have QSL's from CM/ 
CO 1, 2, 3, 5. 6. 7, and 8. CMO is not 
a licensing district and CM /C04 is not 
considered because of inactivity. Send 
QSL's to Association of Radio Ama- 
teurs of Las Villas, Apartado 136, San- 
ta Clara, Cuba. (WFSRA ) 

England -In celebration of the 25th 
anniversary of the International Short 
Wave Club, London. started in 1929 in 
the U.S., several special broadcasts 
have been arranged with various short- 
wave broadcasters throughout the 
world during 1955. Broadcasts were 

SHORT -WAVE 

radiated during Feb. by the 
Broadcasting Corporation. Radio Mon- 
te Carlo, and the Belgian Short ware 
Service. Others will be announced 
from time to time in the DX sessions 
of Radio Australia. Radio Brussels. Ra- 
dio Denmark, and through other me- 
diums. Arthur E. Bear. secretary of 
ISWC, tells me that at the end of the 
year, ISWC will award prizes for mem- 
bers' reports and comments on these 
special programs. Congratulations, 
ISWC! 

Sweden -Stig Dahlberg is the new 
editor of "Nattugglan," house organ 
of the Scandinavian DX -Club. This 
club will observe its 10th birthday this 
month (March). Congratulations and 
best wishes! 

* * 

Around the World 
Alaska- ALB. 11.530A, Anchorage. 

Alaska Communications System. good 
level 1955 -2005 testing. (McDaniel, Ida- 
ho) ALF, 9.740A, Juneau, noted in 
Sweden testing 2220. (DX- Radio, Swe- 
den) 

Albania -ZAA, 7.850A, poor level 
I NOTE: tld,ss otherwise started, all time 

herein is expressed in Greenw'ieh Mean Time 
11;511'1. Subtract 5 hours for EST. li for CST. 

Go MST, and ö for INT. "News- refers to 
newscasts in the Euclid, I :wc unc,. To :,.',dd 
onfusion. the 24-hour cluck has been used to 

dc- rout, the time- of bruad,asla. 7h, hours 
from mi,hnchl 1111111 noon : tr shown is 111)1141 to 
1'uu. while from 1 p.m. to mi,luu ht l hey . 

-hnwn 131111 to ;- 11111. The symbol 'C ful- 
lowlnc a listed frequency indicates 
The station may otsr:Ile either above or below 
the frequency _iy,ut. -A- menus frequemy is 
approxinmle I. 

George Chatfield. Wolcott. N. Y. has been an SWL for about 15 years. He started 
with a 2 -tube battery receiver and has now "graduated" to a National NC -57. He 
uses a 10 -meter dipole and a straightwire. He has logged stations on the short- 
wave international broadcast and amateur bands in upwards of 125 countries! 

74 

starting English news 
I Pearce, England) 

Algeria -Radio Algerie, 6.160, closes 
2244A with "La Marseillaise." (DX- 
Radio. Sweden) 

Andorra--Radio Andorra, 5.990A, 
heard in Sweden with some QRM 
around 1900. (Etersi'ep ) 

Anglo -Egyptian Sudan --Radio Om- 
durman, 4.990AV. noted 1845 -1930A 
closedown; fair strength in N. H. (Hill) 

Angola --A new religious broadcast- 
er is "Radio Ecclesia, Emissora Cato - 
lica de Angola," 7.260. scheduled 0900- 
2300. (WRH) Radio Clube de Huambo, 
4.850. Nova Lisboa, heard at weak level 
to 2000 closedown; CR6RI, Radio Dia- 
nwng, 9.340. Dundo, heard in Sweden 
1835 -1930 closedown with "A Portu- 
guesa." ( Nattugglan I Radio Clube de 
Huila. 5.022. Sa da Bandeira, rather 
good but in heavy CWQRM to 2030 
closedown. (Mercier, France) CR6RE, 
7.244, Radio Clube de Mulange. logged 
in Britain around 1805 and later 
around 1930, usually S3 -4. IISWL, 
England) Radio Clube de Cuan :a Sul, 
Novo Redondo. 7.805. heard in Sweden 
to 1945. (Etersvep) CR6RC, 11.862, Lu- 
anda, excellent 2050 with classical mu- 
sic, identified in Portuguese; only 
slight heterodyne on channel. ( Cox, 
Dela.) 

Argentina -Radio del Estado. LRA1, 
9.690. Buenos Aires, noted at fine level 
0500 -0600 with classical music. (Adam, 
B. C.) 

Australia- -When this was compiled, 
Radio Australia had moved VLB9 from 
9.540 back to 9.615 for the 1200 -1345 
Eastern North American transmission, 
and was using VLA11 on 11.760 for the 
Western North American beam 0255- 
(1415. VLB11, 11.900, noted to India, 
Pakistan, Burma 1715 -1730 closedown; 
VLM4, 4.920, Brisbane, Queensland, 
heard 0800 -0930. reports Esser, Pa. 
The 9.500 channel is a brilliant signal 
in West Virginia around 0800; has DX 
session Sun. 0840. 

Austria -- -Blue Danube Network, 
9.617, Salzburg. heard in Sweden 
QSA2 -3, QRK -3, with QSB, 0800 -1400. 
(Nattugglan) 

Bahamas - Telecommunications De- 
partment, Nassau, noted testing on 
4.850A at 1215. (Morris, Ohio) 

Bechuanaland -ZNB, 8.244A, Mafe- 
king. heard in Sweden 1900, QSA2 -3, 
QRK2 -3. CWQRM. INattugglan) 

Belgium -ORU, Brussels, sent pret- 
ty QSL card. I Stenson, Sweden) Noted 
with English to North America 0100 - 

(Continued on page 153) 

session 2030. 
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"Don't get excited, Fred! I probably wired the transmitter 

wrong. It's the garage door that's supposed to go up." 

I) 

CCY.+ -l( 

The trend is up -Up -UP on trade -ins at Walter 
Ashe. "Surprise" allowances were never 
better than now on used (factory -built) test 

and communication equipment. That means 
far lower prices for you on the new equip- 
ment of your choice. So get your trade -in 
deal working today. Wire, write, phone or 
use the handy coupon below. 

AMATEUR GEAR 
JOHNSON VIKING RANGER 
TRANSMITTER - EXCITER KIT 

Less tubes. 
Net $179.50. 

Wired and tested. 
Net $258.00. 

Set of tubes for 
Ranger. 

Net $22.61. 

BARKER & WILLIAMSON TRANSMITTER 

All prices f.o.b. St. Louis 
Phone CHestnut 1 -1125 

Model 5100. 
Net $442.50 

SINGLE SIDE - 
BAND EXCITER. 

Model 51SB. 
Net $279.50. 

RADIO CO. 
1125 PINE ST. ST. LOUIS 1, MO. 

March, 1955 

TEST EQUIPMENT 
The Perfect Pair for 

FM -AM TV Servicing 

PRECISION APPARATUS 

Multi -Band 

Signal and Mark- 

er Generator. 

88 -240 MC range. 

Model E -200C. 

Net $80.85. 

PRECISION 

Wide Range 
Sweep Signal 

Generator. 
2 -480 MC range. 

Model E -400. 

Net $142.10. 

APPARATUS in__ 

91°,?,t4e 

WE TRADE HIGH ON 

TEST EQUIPMENT, 
TOO: 

FREE CATALOG: 
WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Louis 1, Missouri 

Rush "Surprise' Trade.ln Offer on my 

for 
(show make and model number of new equipment desired) 

Rush copy of latest Catalog. 

Nume 

Address 

City Zone Stote 

R 

R3-,5 

Send 

for 
your 
copy 

today 
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THE C250 "SOLITAIRE" 

By 

CLARK JACKSON 

Technical details on an amplifier- prearnp-equalizer that is 

a complete "system" with addition of disc changer and speaker. 

COMBINING a preamplifier -equalizer 
with a power amplifier into a single 
unit has not always resulted in 

over -all performance satisfactory for 
the most critical applications. While 
it is true that 100 per -cent flexibility 
of design in the "cost -no- object" type 
of custom equipment can be prohibi- 
tive, many features of this type of in- 
stallation can be maintained through 
integrated engineering which elimi- 
nates duplication of components. 

Among the desirable features for 
this type of unit are: adequate power 
output at low distortion, minimum dis- 
tortion in all circuits (not just in the 
power amplifier), flexible phono equal- 
ization, rumble and noise reduction 
filters, loudness controls which can be 
removed from the circuit. and attrac- 
tive styling and finish. 

The power rating of the amplifier 
section of the unit which evolved from 
these design criteria is 20 watts. While 
a 10 -watt amplifier has long been con- 
sidered adequate for normal home in- 
stallations, the reserve power level of- 
fered by 20 watts is useful in many 
installations which use either inexpen- 
sive speakers or some of the new types 
of high- fidelity speakers which have 
been designed primarily for low cone 
resonance and low distortion. With 
either of these types of speakers the 
efficiency is lower than that found in 
the usual hi -fi type of speaker, thus 
reserve amplifier power is needed. The 
operating distortion at low power 
levels can be considerably reduced with 
this unit as compared with a 10 -watt 
amplifier. 

While few units in any price range 
have included built -in noise elimina- 
tion filters, the desirability of such a 
feature is evident as an ultimate meas- 
ure of control. Since tape recording 
has grown so popular, the usefulness 
of high- and low -end filters for record- 
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ing purposes cannot be over- empha- 
sized. Because of this, a departure 
from previous practice has been in- 
cluded in the "Solitaire" recorder out- 
put whereby the advantage of using 
the filters is maintained through this 
output. This feature gives the tape 
recordist several advantages. First, the 
low -end, 40 -cycle cut -off filter should 
be used at all times when making re- 
cordings in order to eliminate any 
trace of subsonic rumble appearing at 
the tape recording head. This rumble 
magnetizes recorder heads which is the 
principal source of the increasing level 
of distortion in tape recorders after 
considerable usage. Use of this 40- 
cycle filter eliminates this tendency 
toward head magnetization in addition 
to producing cleaner tapes by prevent- 
ing tape overload from low- frequency 
noise components below 40 cycles. 

The use of high -end filters to re- 
move noise when recording from discs 
or AM broadcasts will also result in 
much cleaner tapes. High -end filters 
are certainly a necessity for anyone 
who wishes to record older 78 rpm 
discs onto tape. In addition to these 
filters. tone control correction is also 
available on the tape output and since 
few tape recorders offer anything but 
the simplest of tone controls, this en- 
ables the recordist to balance incom- 
ing program material before recording. 

The power amplifier incorporates a 
pair of 6L6 output tubes driven from 
a phase splitter. This type of design 
has been proven in many thousands of 
commercial amplifiers. The 18 db of 
feedback is taken from the secondary 
of the output transformer and fed 
back to the first voltage amplifier 
stage. This degree of feedback results 
in good frequency response and very 
low distortion at all operating levels. 
The output transformer has been care- 
fully designed for a high degree of 

Front view of the new 20watt amplifier - 
preamp developed by The Radio Crnitsmen. 

stability under feedback conditions 
and, particularly, to minimize high - 
order, high -frequency distortion which 
often occurs in transformers at power 
levels over 5 watts. 

Three separate stability -correcting 
networks are used, one in the plate of 
the first amplifier stage, a capacitor 
across the feedback resistor, and, final- 
ly, a frequency- discriminating load di- 
rectly across the secondary of the out- 
put transformer. 

The high- and low -end filter circuits 
are of the feedback type, two 6 db- 
per- octave turnovers are combined 
within the feedback loop to produce 
the final 12 db- per -octave slope. The 
over -all feedback is used to control the 
sharpness of the initial turnover since 
without feedback two RC turnovers 
which have an ultimate 12 db -per- 
octave slope have a very gradually - 
rounded turnover. The filter circuits 
are inserted in the feedback pair audio 
amplifier and are actuated by three - 
position slide switches. The turnover of 
the 40 -cycle filter has been softened 
somewhat to compensate for tone arm 
resonance found in most record changer 
type arms. This type of curve elimi- 
nates the peak in the vicinity of 30 
cycles, which many changers exhibit. 
The 150 -cycle cut -off point is for the 
purpose of eliminating noise, rumble, 
and hum which may be found in older 
records. Two high -frequency positions 
are provided at 3 kc. and 61_ kc. The 
61§ kc. position can be used to elimi- 
nate distortion found in the 10 kc. 
region of some LP's. The 3 kc. position 
is primarily for reduction of noise on 
older or scratchy records and on AM 
reception. 

The tone controls provide 13 db of 
cut and 15 db of boost at 50 and 10,- 
000 cycles. The tone control circuit 
is inserted at the input of the audio 
amplifier and since it is a passive net- 
work, contributes no distortion. The 
loudness control consists of two sec- 
tions, an input level -set which pre- 
cedes the tone controls and a loudness 
compensation section which is driven 
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from a cathode follower and feeds the 
power amplifier. In use, the level -set 
is used to set the over -all system gain 
for the phono cartridge, particular 
speaker resonance and room acoustics 
of a given installation. The compensa- 
tion provided follows the Fletcher - 
Munson characteristics closely and 
compensates for a range of 40 db. If 
loudness compensation is not desired, 
the level -set control may be used as an 
ordinary volume control. 

The preamplifier provides equaliza- 
tion for all of the popular recording 
curves. High- and low -end equaliza- 
tion is combined in a single switch. 
The preamplifier section uses feed- 
back -type turnover equalization. Low - 
noise resistors and selected low -leak- 
age capacitors are used in this 
circuit to minimize noise. The heat- 
ers of the audio tubes are biased 
above ground and the hum potentiom- 
eter is connected across the heater 
winding to correct for variations in 
tubes. As a result, the hum and noise 
is better than 65 db down on phono 
and better than 75 db down on the 
other input channels. Besides the 
phono input, three other inputs are 
provided for tuners, tape recorders, 
etc. High- output cartridges, such as 
crystals. may be connected into these 
inputs. 

All input and output connections 

Under chassis view showing the three subassemblies to faciii,ate servicing. 

have been brought in under the unit 
rather than at the back which contrib- 
utes to shorter audio leads thus mak- 
ing extended frequency response eas- 
ier. In addition, when used on a table 
top, the incoming and outgoing leads 

lie flat and are more easily concealed. 
Because of the small size of the unit 

-it measures 4" high, 10';" deep, and 
14?z" wide -the "Solitaire" is easily 
placed on a bookshelf, on a mantel- 
piece, or on a table top. 41-- 

Complete schemat'c diagram of the Craftsmen C -250. 20 -watt amplifier- preamp. equalizer unit, the "Solitaire." 
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Quakyy 

TUNG-SOL 
PICTURE TUBES 

Gun made of best grade non -magnetic 
steel. 

Glass bead type assembly is stronger 
both mechanically and electrically -gives 
greater protection against electrical leak- 
age. 

Rolled edges in gun minimize corona. 

Custom built stem with greater spacing 
between leads assures minimum leakage. 

Low resistance of outside conductive 
coating minimizes radiation of horizontal 
osciIlator sssecp frequency. 

Double cathode tab provides double 
protection against cathode circuit failure. 

Selected screen composition resists burn- 
ing (X pattern). 

Rigid control of internal conductive coat- 
ing pro\ ides utmost service reliability. 

Designed for use with single or double 
field ion trap designs. 

One -piece construction of parts assures 
better alignment. 

Maximum dispersion of screen coating 
assures uniform screen distribution. 

Tung -Sol makes All -Glass Scaled Beam 
Lamp.. Miniature Lamps. Signal Flashers. 
Picture Tubes. Radio. TV and Special Pur- 
pose Electron Tubes and Semiconductor 
Products. 

TUNG -SOL ELECTRIC INC.. Newark 4. 
N. J. Sales Offices: Atlanta, Chicag ". 
Columbus. Culver City (Los Angeiest, 
Dallas, Denver, Detroit, Newark. Seatti_. 

TUN GSO[ 
RADIO AND TV TUBES 

You Can Build a Reputation On Tung -Sol Quality 

84 

1250 VOLT D.C. POWER SUPPLY 

By 

JESSE JACOBSON 

Details on a resonant 60 cps circuit used to obtain a high 
voltage which is then rectified in voltage doubler circuit. 

CONVENTIt)N.,L 
methods of obtain- 

ing high -voltage d.c. used to supply 
beam current to cathode -ray tubes in- 
clude: flyback circuit, r.f. power sup- 
ply, pulse -type power supply, or a step - 
up power transformer. 

Each of these methods has its own 
individual advantages and disadvan- 
tages, depending on its application. For 
example. the power transformer meth- 
od has the advantage of simplicity of 
design but is disadvantageous from the 
standpoint of weight and safety. The 
poor safety factor is due to the com- 
bined effects of the excellent voltage 
regulation of power transformers oper- 
ating at 60 cps and the large value of 
filter capacitors needed to filter low - 
frequency ripple. In other words. if a 
person accidentally touches the ter- 
minals of a high- voltage power supply 
using a power transformer, the voltage 
output of the transformer will remain 
substantially constant. However. it is 
possible to obtain comparatively high 
voltage d.c. from the 60 cps power line 
without the use of a power trans- 
former for step -up purposes. This in- 
creases the safety factor. The circuit is 
shown in Fig. 2. Operation is based on 
a series -resonant circuit tuned to 60 
cps. An iron core coil is tuned to reso- 
nance by means of a capacitor. When 
the circuit is tuned to 60 cps. a voltage 
appears across both the capacitor and 
the inductance. This voltage is substan- 
tially larger than the applied line volt- 
age. The ratio of voltage across either 
reactance depends on the circuit "Q." 
The voltage across the capacitor is fed 
into a voltage doubler and then filtered. 
The result is an output voltage of 1250 
volts d.c., capable of supplying beam 
current to an oscilloscope CRT. 

The LC Circuit 
The LC circuit which is tuned to the 

line frequency consists of an iron core 
coil. L. such as the primary of a small 
speaker output transformer, tuned 
with a capacitor, C,, having a capacity 
depending on the inductance of the 
coil. The capacity needed to tune the 
coil may be determined as follows: 

1. Connect the coil and a .1 pfd., 
1500 v. capacitor as shown in Fig. 1. 

2. Connect a v.t.v.m. or high- resist- 
ance a.c. voltmeter across C. 

3. Plug circuit into a.c. line and read 
voltage across 

4. Add as many .1 pfd. capacitors in 
parallel as needed to produce maxi- 
mum voltage across C,. The circuit will 
then be tuned to 60 cps. 

Incidentally, a small a.c. -d.c. type 

filter choke may be tried instead of the 
output transformer. However, experi- 
mentation will determine the most sat- 
isfactory inductance depending on the 
amount of voltage obtained, as covered 
in step 4. Experiment with various 
inductances until resonance produces 
approximately 460 volts a.c. r.m.s. 

Voltage -Doubler Circuit 
Fig. 2 shows that the voltage -doubler 

circuit consists of two diodes (1B3GT's 
or similar types) connected as full - 
wave voltage doublers. Since filament 
power is required for the two diodes 
and the filament circuits are isolated 
from each other. a filament transform- 
er having two windings is needed. This 
may be constructed from a small 
speaker output transformer or small 
filament transformer as follows: 

1. Connect the primary of the trans- 
former across the line and measure the 
secondary winding voltage. 

2. Remove transformer from line 
circuit. Remove laminations and un- 

ADDITIONAL L Ga 

NEEDECAPACITY 

LII 

D TO 
NE TO 

RESONANCE 

AC 

HIGH RESISTANCE 
ac METER OR 

V Al READS 
MAXIMUM VOLTAGE 
AT RESONANCE 
ACROSS G 

SMALL IRON 
CORE INDUCTANCE 

Fig. 1. Means of tuning circuit to resonance. 

Fig. 2. Circuit diagram of the 60 -cycle reso- 
nant- circuit power supply. The circuit is 
limited to low current drain applications. 

R,- 200.000 oho,. 1'2 w. res. 
Cs-Tuning capacitor I see text) 
C7. Cr-.1 p jd. 600 r. capacitor 
Cy-.1 pfd.. 1500 v. capacitor 
L, -Iron core coil (see text) 
T,- Step -down transformer (see text) 
S,- S.p.s.t. switch 
Vs. V;- Nigh voltage diode (IB3GT or similar 

type) 
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NEW 1955 

lieu) PRINTED CIRCUITS 

One of the many tremor doux il c 

provements in the new 1955 Heath- 

kits is the mye of an etched metal 

cracas printed cirant board. 

ea will used 
thkit' 

whenever they will affect construe- 

lion simlrifncation. 
performance 

rf+ ) 

Now for the first `1' f 
instrument 
ns ,and Iced the 

est st runt n, ny 
offers 

time a kit inatrumcnt othrn, printed 
the Tt 

instrument 

m tion.tech- 

lhe.hrst time considera- 

tion 

circuit inatrumcnt coon rut. 

nique. For given toward 
V re is the f 

kit 
has been time. Also 

kr aime that printed circuit boards 

first tint. that 
soldered on a volume 

have been hand 
basis. 

only by Hcathkit, the `. 
. 

pioneer and nit l 
a Y 

eader un kit mstrumen 

design. 

Weal HIGH 
READABILITY PANELS 

W 3 " 

UTILITY SCOPE 

"kW PEAK -TO -PEAK 
CIRCUIT 

New (IA Li full wave re. .- lier in A(' input cire,, ! per- mils full atmle peak -m -peak measurements. Seven 
rangeR - uPtter limits 1f)Igl volts ¡'eak- to-peak. Just the thing you 'IV 

crvak- men have needed in mak- ing TV circuit voltage, checks. Precision resistor voltage divider limits Ar' ItMS level to 150 volts. l'revenls overloading the root¡fier-- extends u pper limit A(' UMS ranges to 15M1 volts -, further pro - tects moto and circuitry against AC flash -over or arcing. Another definite example of continuing Hcathkit design leadersh ¡p in the kit instrument field. 

New ItI.i1 
kits feature feature rote 
plrle level red, 
Sign. Sharp white 
lettering applied ta 
the Inealnilul char- 
coal gray panels, 
provide a new high 
in readability. 
Lettering is rrvv- 
to-read open aryle 
and panel ealibra- 
tiuns are vividly 
clear against the 
pleasing soft gray 1i:1(J.rr. :,le!. \ -' ....,its 
of eselustve oil. 

The now 1' ?eon - 

oral'' loir the sell roil,. 
of Hcathkit mslnuneoa 
iu size,, I I drap. ' I :" .. i' 
9 high. Yet big In prrlerli.- 
ario -o- ..lid t Ii, ,I. ,.I If, y... 

Ilia.. ,.. .. 

uang, wit,. p1,111omwg r: 

An Ideal portable Stvpx for the 
T 'serviceman -a second shop 
scope - Litait ion nlouitur 
for you hangs Ídefleslinn plate 

terminals in rear of cabinet). 
Performance to spare for all 

general soupe apphealinns. See sel snf- . 

un following page. 

Now styling and color- 
ing is reslwus'hle for 

tremendous improve- 
ment 111 Heatllkll ap- 

paranee. The new in- 

strument panel col, 
combination is high 
definition white letter- 
ing in a soft charcoal 

graygray 

panel. eath r 

lsanel. lighter feather 
gray. The satin gold 
baked enamel meI cabinet 
for the W'a -1'2 Pream- 
plifier Lees 

tt 
farther 

tlrendin He:thkitlstyhug 
ru 

p;ur se 

11e' SCOPE SWEEP 
CIRCUIT 

New 1955 Heath,a 
Mottel 0 -10 Scope fra- 
tures a new wide 

gurney rang? sNQelt gen- 

erator covering IO cycles 

600,000 tsitnin to c 

coverage 
a decading 

five anti is five 

times greater than the 

a' sweep frequency rang" 

usually available. 1:xcel- 

lent retrace time 0. es- 
teristicae., 

actually 
less 

than 20 at 500 K,. 
Use of the free running, 

h 

r unn in g 
a 

Heath circuit provades tY 
lard 

a nmew 
arhin gof nn 

stbei I 
kit Stole performance. 

10 CYCLES - 500 KC 

SEE THE INSTRUMENTS 
ON THE FOLLOWING PAGES 

HEATH COMPANY Benton Harbor 15, Mich. 
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The basic function of the Heathkit ¡ ¿' ¡ iiti1o"`r 
Electronic Switch Kit is to permit aarse `nn 
simultaneous oscilloscope observa- lréquc;;cy 

r °'" "t' 
tion of two separate traces which 
can be either separated or super- ,, 
imposed for individual study. This titr, °¡' °r, 
is accomplished through the use of ,"74,- 
two individually controlled inputs r. 
working through amplifier, multi - 
vibrator, and blocking stages. The 
output of the Electronic Switch is 
connected directly to the vertical 
input of the Oscilloscope. A typical example of useful- 
ness would be simultaneous observation of a signal or 
waveform as it appears at both the input and output 
stages of an amplifier. 
APPLICATIONS 
An Electronic Switch has many applications to increase 
the over -all operating versatility of your oscilloscope. 
It can be used to check amplifier distortion -audio 
crossover networks -phase inverter circuits -to measure phase shift -special 
waveform study, etc. Me instrument can also be conveniently used as a square 
wave generator over the range of switching frequencies, often providing the 
necessary wave form response information without incurring the expense of 
an additional instrument. Ownership of this instrument will reveal many entirely 
new fields of oscilloscope application and will quickly justify the modest cost of 
the Electronic Switch Kit. 

eatlrzit 
VOLTAGE CALIBRATOR 

KIT I 
I 

I 

Shpg. wt. 4 16sÌ 

MODEL VC -2 

50 

Another useful oscilloscope 
accessory particularly in circuit develop- 
ment work and in TV and radio service 
work. The Voltage Calibrator provides a 
convenient method for making peak -to -peak 
voltage measurements with an oscilloscope, 
by establishing a relationship on a compari- 
son basis between the amplitude of an un- 
known wave shape and a known output of 
the voltage calibrator. Peak -to -peak voltage 
values are read directly from a calibrated 
panel scale without recourse to involved 
calculations. 
FEATURES: 
'l'o off -set line voltage supply irregularities, 
the instrument features a voltage regulator 
tube. A convenient "signal" position on the 
panel switch by- passes the calibrator com- 
pletely and the signal is applied through the 
oscilloscope vertical input, thereby eliminat- 
ing the necessity for constantly transferring 
test leads. 
RANGES: 
With the Heathkit Volt- 
age Calibrator it is pos- 
sible to measure all types 
of complex waveforms 
within a voltage range of 
.01 to 100 volts peak -to- 
peak. Build this instru- 
ment in a few hours and 
enjoy the added benefits 
offered only through com- 
bination use of test equip- 
ment. 

ee mit 
L O W C A P A C I T Y 

PROBE KIT 
No. 342 

5350 
Shpg. Wt. 1 lb. 

An oscilloscope accessory, the 342 Low 
Capacity Probe permits observai ion of 
complex TV waveforms without dis- 
tortion. An adjustable trimmer pro- 
vides proper matching to any conven- 
tional scope input circuit. Excellent for 
high frequency high impedance. or 
broad bandwidth circuits. l'he attenu- 
ation ratio can be varied to meet in- 

Idividual requirements. 

ISCOPE DEMODULATOR 

I PROBE KIT 
No. 337-C 

I - < 
Shpg. Wt. 1 lb. 

Extend the usefulness of your oscil- 
II,xwope by observing modulation 

envelopes of ItF or IF carriers 
found in TV and radio receivers. 

IThe Heathkit Demodulator Probe 
will be helpful in alignment work. 
as n gain analyzer and a signal 
I rarer. Easy construction with the 
new modern printed circuit board. 
Vol toge limits are 30 volts It MS 

and 500 volts D.C. 

A SUBSIDIARY OF DAYSTROM. INC. 

wind all secondary turns, counting 
turns as they are removed. 

3. Wind two separate filament wind- 
ings. insulating the two windings from 
each other and from the primary. Wire 
size should be about #26 gauge to 
handle the 0.2 amperes drawn by each 
1B3 rectifier tube. The number of 
turns to be wound for each of the two 
windings is equal to the number of 
Wins counted in Step 2 multiplied by 
1.50 and divided by the value of the 
secondary voltage as measured in 
Step 1. 

4. Replace the laminations. 

The Filter Circuit 
The filter circuit consists of a 200,- 

000 ohm filter resistor and a .1 pfd. 
filter capacitor. The ripple frequency 
is equal to 120 cps and a practically 
pure d.c. output voltage will be ob- 
tained across the .1 µfd. filter ca- 
pacitor, C.. C. and C. are charged to 
the peak voltage on the positive and 
negative peaks delivered by their re- 
spective diodes. Since the input volt- 
age to the diodes is equal to 460 volts 
r.m.s., the peak voltage of this value is 
doubled and appears as a value of 1250 
volts d.c. (unfiltered) across C. and C.. 

The possibility of severe personal in- 
jury is small with a circuit of this type 
as compared to the transformer-type 
power supply operating on 60 cps. Ex- 
cessive circuit loading of the resonant - 
type power supply results in lowered 
output voltage with subsequent de- 
crease in the possibility of personal in- 
jury. Circuit loading that occurs due 
to bodily contact lowers the "Q" of the 
tuned circuit which is a decided ad- 
vantage over the step -up transformer 
type power supply. 

Operation of Tuned Circuit 
Assume that an iron core coil having 

an inductance of 20 henrys has been 
chosen with a "Q" of 4. A capacitor 
having a value of .35 pfd. will be need- 
ed to tune the coil to 60 cps. When the 
coil and capacitor are connected in 
series across the 117 -volt a.c. line, the 
current flow through the circuit will 
be in -phase with the line voltage and 
will attain a value equal to 60 ma. 
The effective circuit resistance is 1884 
ohms including the d.c. coil resistance 
and the core losses since R =2r, fL /Q. 
Therefore, the current flow of 60 ma. 
produces a reactive voltage drop of 
approximately 560 volts across the ca- 
pacitive reactance of 7600 ohms. Higher 
reactive voltage drops are possible de- 
pending on the "Q" of the inductance. 
However, high "Q" iron core coils such 
as filter chokes, output transformer 
primaries, etc., are not easily obtained. 
Therefore, the experimenter will have 
to be content with the voltage output 
mentioned unless a special inductance 
having a higher "Q" at 60 cps is ob- 
tained. 

Voltage Regulation 

Fig. 3 shows how the voltage output 
of the series -resonant power supply is 
affected as the load current is changed. 
When 200 µa. is drained the output 
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FI %)yo"ic gpsen l tt)' 
Ice 

toll 5 
Megneq'rlc 

and width. baud 

BRAND NEW DESIGN: The Dew lhsllhkil \Io W It-111 Oscilloscope would be something 
special at any Price, but is almost unbelievable at $t9.50, Completely re- designed scope 

has br,udlutal amplifiers for color TY work told °tiers brilliant overall performance. 
Vertical frequency response within 5 dh from 5 cps to 5 inc. Even more astounding, the 

resin.... is down less than 1'2 dL at 3.58 me. the color TV sync burst frequency. It is 

essential that scales for color work have these br,mdl suei characteristics. 
PRINTED CIRCUITS. Two printed circuit Isar s used ill this fine instrument to iustlre 
.stable. eomsistent performance. Problems solve,) by pre -engineering of hoards. is. and their 
use guarantees completed unit that will have same characteristics as lab development 
no del. Printed circuits:' plify construction and save labor. 
NEW SWEEP CIRCUIT: Sweep circuit operates with exceptionally good linearity from 20 cps to 
,ever 500. 000 stn. 5 times the usual range for Se01.1 s in this price range. An cut irely mew circuit intro- 

duce' for the first time in any Ileathkit. 

Simplified, stand- 
ardized construc- 
tion Ieehnhttle of 
vertical 1111(1 1101.1- 
aonlal amplifier 
construction made 
possible through 
the use of a single 
printed circuit 
board. 

('lean. open. under 
chassis roost uction 
und wiring. Pus ible 
only through use of 
pre -cabled wiring har- 
ness, and simplified 
bprinted circuit 

boards. 

61/2" 

9'2 

New electronic position- 
ing controls for Instan- 
taneous, definite posi- 
tioning without bounce 
or overshoot. 

FEATURES: Other outstanding characteristics of this proG'só,s:ut 

ascilhscope are: Built -in I5' peak- to -peak reference for rahbr ism of 

plastic (ItT fare -plate; 5 51'1'1 ('ItT; push -pull hor. and vert. dctive- 

tiui amplifiers; hor. traer width expandable to 3 times diameter of t'R 
tube to allow inspection of any small portion of the signal; deflection 

sensitivity, .023 cults per inch: wiring harness fire -formed :Ind cabled 

to .save a °mstniethill tittle and hirsute professional appc:ir:wc, and 

operation. Ineorpnratcs efficient retrace blanking. Frequency com- 

pensated step attclnat,r at the vertical input. Entire tube face use- 

able. Ni fnidover on vertical over -bud. Performance obtainable only 
in much more expensive laboratory models. 

Uses 51PI, Ii:58t, 613117, 1211117. Willi, 122.5T7, 2 -I 2AUT, IiX J, 15'2, and 11('9. Quality eumlolnentn used 

throughout SO that outst: ..ding pwrhtlarl flee characteristics may be maintained for years to coma. Plastic 

retold.' condensers are used in all coupling and by -pass applications. The "new-look" in Ilcathkit styling 
pp doers professional app, ar :nn.. it, k,,gdn. ee nth ti, turf's' u,u ti performance u( dtis instrument. 

lpRe ran/ae 

Arq ¡sa rnar 
ar- 

NEW 

fCCuir 
3" PRINTED CIRCUIT 

NEW 

4 ft / 
5" PRINTED CIRCUIT 

IOSCILLOSCOPE KIT 
OSCILLOSCOPE KIT ' MODEL 0M -1 

3GP1 CR TUBE 

New compact utility Scope-light- 
weight -portable for service work. 

Deflection plate terminals -Ideal for 
ham transmitter modulation monitor- New heath twin tripale sweep getter - 
Ing. aloe l5- 1Ou,0INI cycle sweep. 

MODEL OL -1 

$ Z 9 50 
Shpg W 

15 Ibs. 

New easy -to -build printed circuit board 
with high Insulation factor. 

New heat hklt Instrument styling- 
charcoal gray Panel with high reada- 
bility white lettering. 

EXCEPTIONAL VALUE: The brand mew Model (11:1 Utility (Iscillsc°pn is designed 

especially for ;amiable applications so that outside servicemen or persons performing field 

tests can have the advantages of a scope available. Then too. it is ideal for home workshop, 

the ham- .sluek, or as an "extra' scope for the service slope. It is cnrtquct, light in weight, 

.old surprisingly versatile in uperatint..5t outstanding instrument for the price. 

Front panel controls are " lenrh- tstrd" for ease of operation and convenience. Printed 
circuit hoard used for constant circuit isrlormance..Sssrrmbiv tittle cut in half! 
SPECIFICATIONS: 5'rrtieal amplifiers feature Iregtetcy response within I din from 10 

cps to IINI ke, and within 5 di; from 5 cps to 5110 kc. Vertical sensitivity 2 volts per inch at 
I ke, with input impedance of 12 nimbi .shunting 10 megulmss. 

Horizontal response within I lib from 10 eqs to 2111 kc, and within .5 dh from 5 cps to 

510 kc. Nor. sensitivity .25 volts per inch at I ke, input impedance of IS mad shunting 
10 niegohms. Sweep generator covers III cps to 100,000 cps with .stable woo ive lack -in 
circuit. Cathode le ldlower input in Troth vert. and tor. amplifiers; push -pelf vert ieul and 

horizontal deflection amplifiers: 3' (BT; electronic psxxitioning controls for wide range of 

vertical and horizontal spot deflection: Provision for internal and external sync; 011 cycle 
line sweep. New modern color styling and uussual performance make this instrument an 

outstanding value. 

March. 1955 

I 
I 

I 

VERSATILE INSTRUMENT: The 
N.A. \I , del OM-1 general purpose 

I Iseilloscope represents MI nuln«atul- 
ing dollar value in reliable test equip- 
ment. Full 5 inch t '1tT. Printed cir- 
cuit boards for ease of assembly, 
coustaat circuit ehamcteristils, and 
rugged component mounting. Includes all the design features necessar) for 
servicemen. students, experimenters, radio anmtemrs, cte. Frequency re- 
spmse of amplifiers fiat within 1 dt from 10 cps to IINI ke. :old doom only 
7 dii from lu cps to 510 kc. Swp generator range from 211 cps to 1lt,I00 
cps. ALSO features new Beathkit color styling with ehannxd gray pond and 

high definition white lettering for readability well under subdued lighting 
mditiJ o 

DESIGN FEATURES: \Dill -size, versatile oscilloscope at a price you can 

e'Ijustable spot shale control; RE' eonmetioas 
' ..lie. ....uplal centering controls; external and internal 
..cep amt sync; liO cycle line sync, built in I volt peak -to -peak panel 

I:.'animal reference voltage; professional appearance of cabinet, panel, and 

nob styling. 

5BP1 CR TUBE 

37 
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The new Heathkit Multimeter is a 
"must" to complete the instrument 
lineup of any well equipped service 
shop. Here is an instrument 'racked 
with every desirable service feature, 
many of which are not found in other 
Multimeters. All of the measurement 
ranges you need or want. High sensi- 
tivity 2110111 ohms per volt DC; 51X)0 
obtus per volt AC. 

* ADVANTAGES 
( tilde Itortabil ity through freedom 
from A( line (rower operation - provides service 
ranges of direct current measurements from 150 
nlicro;nps up to I 5 t.'111,0 es- can be safely operated 
in III, fields without impairing accuracy of measure - 
ment. 

* RANGES 
Full scale A(' and DC voltage ranges are 0 15, 5, 50, 150. 505. 
1500 and 611(1(1 volts- Direct current ranges are 150 microam pa, 
13. 150 :oat 5110 milliamperes and 15 amperes. Resistances are 
measured f .2 ohms to 20 megohrns in 3 ranges and db range 
from I0 to -i -G5 db. 

* CONSTRUCTION 
The lieu likit MM -1 features a unique resistor ring switch 
mounting assembly procedure. With this method of assembly 
the precision resistors are wired to the rings :Ind range switch before actual mounting of the switch to t he instrument panel. This procedure affords the advantage of simpler construction 
yet complete accessibility of precision resistors in event replacement is ever required. Ohm- 
meter batteries were selected for convenience of replacement and only standard commercially 
available type c used. Batteries ist of i tcpe l' flashlight cell and .1 l'enli.. cells. All `,ncriis n,,,... i,a I. u. "furu iun ,l cl,h thu 

. . 
s``t ` 

gfeatez!¢cít 
HANDITESTER KIT 

MODEL M -1 

$l450 
Shpg. Wt. 31bs. 

The Heathkit 
Model M. -1 Handi- 

tester readily fulfills 
major requirements for 

a cunlpuct, portable volt -ohm milliam- 
meter.'l'he tinta II size of the smooth gleam- 
ing molded bal kel ite case permits the in- 
st nt to be tucked into your mat 
pocket. toolbox or glove compartment of 
your car. Always the "Handitester" for 
those simple repair jobs. 

RANGES: 
Despite its compact size, the Handitester 
is packed with every desirable feature re- 
quired in an instrument of this typo. A(' 
or D(' voltage ranges. full scale. 10. 30. 
3(0. L000 and 50/) volts. 2 convenient 
ohmmeter ranges 0 3.00(1 ohms and 11 

300.000 ohms. 2 D(' milliammeter ranges 
O -10 milliamperes and 0 1161 milliamperes. 

CONSTRUCTION 
The instrument uses a 400 microampere 
meter movement which is shunted with 
resistors to provide a uniform t milli - 
ampere load in both AC and DC ranges. 
This design allows the use of but 1 set of 
I': precision divider resistors 
on loth AC and D(' and pro- 
vides a simplicity of switch- 
ing. A small hearing aid type 
ohms adjust control provides 
the net-essary zero adjust 
function on the ohmmeter 
range. The A(' rect ifier circuit 
uses a high quality Bradley 
rectifier and a dual half wave 
hookup. Necessary test leads 
and battery are included in 
the price of this popular kit. 
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'ecte44.at RESISTANCE 

SUBSTITUTION BOX KIT 

: t; standard It'i'MA I watt 
resistor values between 15 
u finis and 10 megohms with 
.1 ,1 accuracy of 10'; are at 

our fingertips in the Model 
liS -1 Resistance Substitu- 
tion Box kit. This sturdy 

nd attractive accessory 
cl ill easily prove its worth 
many times over as a time 

v ing dev ice. Ortler several 
today. Shpg. Wt. 

2 lbs. 

MIN 

.ectris4je CONDENSER 
SUBSTITUTION BOX KIT 

18 standard RIMA 
values are available 
from .0101 mfd to .22 
mfd. An 18 position 
switch set in the panel 
of an attractive bake- 
lite case allows quick changes 
without touching the test 
leads. Invest a few minutes 
of your time now and save 
hours of work later on. 

$ 55o 
Slum. Wt. 

2 lbs. 

A SUBSIDIARY OF DAYSTROM, INC. 

1.00 

200 \ 
1000 

BOO 

600 

CURRENT t./AMP) 

Fig. 3. Voltage output of series -resonant 
supply is affected by load current changes. 

voltage is equal to 1200 volts d.c. When 
the load current is increased to 315 µa., 
the output voltage falls to 1030 volts. 
These voltage and current changes re- 
sult in a voltage regulation having a 
value of 17 per -cent. The voltage reg- 
ulation is also affected by the value of 
the filter resistor used. The higher the 
value of filter resistor. the greater the 
load voltage change tt'ith changes in 
load current. If less ripple voltage is 
desired. the value of the output filter 
capacitor may be increased. Cuutimt: 
Increasing the filter capacitance will 
increase the shock hazard. 

Fig. 2 shows that one side of the a.c. 
line is coupled to "B minus" through 
one of the voltage doubling capacitors 
connected across the diode rectifiers. 
Therefore, avoid any applications that 
require grounding one side of the a.c. 
line directly to the chassis. 

Applications 
The series -resonant potter supply is 

limited to applications that require 
small amounts of current (train. Some 
of its recommended uses include: sup- 
plying beam current to scope cathode - 
ray tubes. capacitor breakdown check- 
er, and leakage measurements. 

Constructing the series- resonant 
power supply should prove an interest- 
ing and helpful project since many in- 
teresting points concerning tuned cir- 
cuits arise The reactive voltage across 
L and C may rise to surprisingly large 
values depending on the "Q" of the 
coil, as mentioned previously. -30- 

SIMPLE MINIATURE CLIPS 
WIIEN you need a number of small 

clips for that experimental circuit 
you're working on, try ordinary paper 
clips. They're easy to solder to, and can 
be used in place of alligator clips in 
most applications. Their small size 
Makes them suitable in tight corner, and 
for staking connect It/ large trans- 

g coils I . 

Ordinary paper clips can be used in place 
of alligator clips where space is scarce. 
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VACUUM TUBE 

VOLTMETER KIT 
PRINTED CIRCUIT DESIGN 

Another outstanding example of continuing Heath ('onipany pioneering and lixidership in the kit instru- 

ment field. :\ new printed circuit CT V M. New peak-to-peak circuit -new styling and raw panel design. 

A prewired. prefabricated printed circuit board eliminates chassis wiring. ruts assembly time iu half. 

assures duplication of Engineering Pilot motel sp ecifirat ions, and virtually eliminates pxosibility ut cun- 

struetion error. 

CIRCUIT: 
A 6:\11.5 tube operated as a full wave AI' input 'Miller permits seven peak-In-peak voltage ranges with 

upper limits of 4000 volts 1'- I'..lust the ticket for you TV servicemen. Voltage divider in the 0. \I5 input 

circuit limits applied AI' input to a safe level. This circuitry and the isolation of 

the meter in the r :thtnle of the !2A1'7 bridge circuit affords a high degree ..I 

protect inn lo the sensitive 200 microampere meter. 

Full wave remitter 
In At Input circuit. 
Read peak-to-peak 
and R sl$ volts with 
upper limit of 4tHio 
l' -P and IoM volts 
ItMM$. Voltage di- 
chler Input circuit. 

The first kit Instru- 
ment to offer a la- 
bor- saving. error - 
tree printed circuit 
huard. Your instru- 
ment an exact th- 
ing replica of Engi- 
neering develop- 
ment. model. 

I1111 NM. 

eullsl¢ii 

RANGES: 
Steven voltage ranges. 1.5, 5, 15, 511. 1511. 5011 

and 1.500 1.500 volts I)(' and A(' ItMS. Peak -lu- '°'soir. \tsy - 

iihmmeter ranges XI, 
140. 
X lo. X100, X'X IIXXI, r ¿1,iH11Utrarritlt` 

X I OK . X HMI:. X I meg. additional features o wlm'OrDt` set' 
are a rib scale. a neuter sr:de zero position. and the selector 

a polarity reversal switch. 

IMPORTANT FEATURES: 
High Mille Emre II megolun Mind-transformer upwrated -I'. 
precision resistors. 11:11.5 and 12:\ p7 lobo-selenium power reel - 

fier- individual :\(' and I)(' calibrations- snnnthrr Muge . 

zero adjust control action -new panel styling and ndor -a. 
plaremeut of pilot light-new p Mince contact battery mown. 

-new knob. -ta hli!s unrludrd. 
The nets. \' -7 a Is,, urn the pour as a kt i romgut style lea 

Smart. gust- looking charcoal gray panel and sift feather : 
ctbiuet. high readability peel with sharply contrasting w h.', 

calibrations. The pleasing. eye catching. Modern styling is Ill 

harmonious balance with the nntst :triiug circuit design iugrcoru 

vents. Easily the is' -t IPnc u. l.r h -Irum inn. 

it ,r 

AC VACUUM TUBE eut`r¢ít 30,000 VOLTS DC 

VOLTMETER I PROBE KIT 
IMeasure up to 30.,iiiii volts DC with the 

I le:thkit VTVM and the :136 high voltage 
Probe. Precision resistor provides multipli- 
eat ion factor of 100. Can be toted with 
illy 11 megohm input VTVM. Housed 
n it Polystyrene two color sleek plastic 

probe body for sarel y of operation. 

;'eeitidit PEAK -TO -PEAK 

PROBE KIT 

KIT 
MODEL AV -2 

Shpg. Wt. 
5 lbs. 

Extreme sensitivity has been emphasized 
in the design of the Heathkit AC VTVM. 
'Pen full scale UMS ranges are .01. .03. .1. 
.3, 1, 3, 10, 30, 100. and 300 volts. Fre- 
quency response is substantially flat from 
10 cycles per second to 50 KC with input 
impedance of 1 megohm at 1 KC. Will 
accurately measure as low as I millivolt 
at high impedance. Total db range is -52 
db to +52 db. An excellent kit for measur- 

ing the output of phono cartridges and the gain of amplifier stages. Ilse it also 
to check power supply ripple, as a sensitive null detector, and for compiling 
frequency response data. Features one knob operation, 200 microampere 
Simpson meter and precision resistors. 

eettideet 

AUDIO WATTMETER KIT 
Read audio power output directly without using external 
load resistors with the new Heathkit Audio Wattmeter. 
Built-in non -inductive load resistors provide impedances 
of 4, 8. 16. and 600 ohms. Flat response from 10 CPS to 
250 KC. Full scale power ranges are 0 -5 MW. 0 -50 MW. 
0 -500 MW, 0 -5 W and 0 -50 W. Model AW -1 will operate 
continuously at 25 watts and has a duty cycle of 3 minutes 
at 50 watts. Total db range in five positions is -50 db to 
+48 dh, using the standard 1 milliwatt 600 ohms. 

March. 1955 

No. 336 .f0 
Shpg. Wt. 

1 Ib. 

No. 338 -C 

550 
Shpg. Wt. 2 lbs. 

reaticlit 

Peak -lo -leak values not exceeding 
rill volts at a DC level of not more 
than 600 volts. can now be read 
directly by using 338 -C Probe with 
previous model Heathkit V't'VM's 
or any V1'VM with 11 megohm ,n- 
put resistance. Probe construction 
features a modern printed circuit 
board for easy assembly. Frequency 
rutge '. i t' 

RF PROBE KIT 
IThe Heathkit I(F Probe will permit 

I the measurement of HF voltages up 
to 250 MC with an accuracy of 
± 10aó. The limits are 30 volts 

'AC and a DC level of 500 volts. . 

t h )esigned for any 11 mego m 

I' 
input VTVM. Modern styling, 
Polystyrene aluminum hous- 
ing. Polystyrene insulation, No. 309 -C 
and printed circuit board for 

'easy assembly. Shpg. WI. 
1 Ib. 

MODEL AW -1 

$Z95ó 
Shpg. Wt. 61bs. 

HEATH company 
A SUBSIDIARY OF DAYSTROM, INC. 

BENTON HARBOR 15, 
MICHIGAN 
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%fcat flelt 6 -1 2 VOLT 

BATTERY 

ELIMINATOR 
KIT 

uwmaü i ñ 
_tuge v 

"w r) )g 
gner'4q/a pÿ d 

Here is the new 12 volt Heathkit 
Battery Eliminator so necessary for 
modern up-to-date operation of your 
Service Shop. Furnishes either 6 or 
12 volt output which can be selected 
at the flick of a panel switch. Use the 
BE -4 to service all of the new 12 volt 
car radios in addition to the conven- 
tional 6 volt models. 

RANGES: 
This new Battery Eliminator pro- 
vides two continuously variable output voltage 
ranges. O -6 volta D.C. at 10 ampere. continu- 
ously or 15 amperes maximum intermittent 
and 0-12 volta D.C. at 5 amperes continuously or 7.5 amperes max- 
imum intermittent. The output voltage is clean and well filtered, 
as the circuit uses two 10,000 mfd condensers. 

The continuously variable voltage output feature is of definite 
aid in determining the starting point of vibrators, the voltage oper- 
ating range of oscillator circuits, etc. 
OTHER USES: 
The controllable low voltage DC supply has many other applications 
besides primary use in car radio service work. Can be nicely used as a battery charger, or low 
voltage DC supply for electric trains. Has applications in high gain audio work requiring 
clean DC filament supply. Can be used for low power electro- plating or as a power supply 
for battery lowered intercommunication systems. 

s arjl 
v Ir0..¡.atlor 

fo`ÿpu :6 
FooYa 

MODEL BE.4 

T 
q%a dzit 

VIBRATOR TESTER 
KIT 

MODEL VT -1 

s145o 
Shpg. Wt. 6 lbs. 

)'hie time -saving 
device will quickly 

pay for itself in your auto 
radio service shop. 6 volt vibrat- 
ors can be checked instantly on 

the Good -Bad type meter scale. Operation 
requires only a variable DC voltage from 4 to 
6 volts at 4 amperes. Model 13E -4 Battery 
Eliminator is recommended for this applica- 
tion. 

Five test sockets provide for the testing of 
hundreds of interrupter and self- rectifier types. 
Proper starting voltage is determined easily 
and accurately. Over -all quality is then un- 
mistakenly indicated on the panel mounted 
met er. 

MEIN MAI 

' eatlu(tit 
IMPEDANCE BRIDGE 
KIT 

r','eatlrkll VARIABLE VOLTAGE 
ISOLATION TRANSFORMER KIT 

Variable output voltage be- 
tween PO and 130 volts AC. 
Rated at 100 volt- amperes 
continuously and 200 volt - 
amperes intermittently. The 
principle function of the Heat h- 
kit Isolation 'l'raneformer is to 
isolate the circuit being tested 
from line interference being 
caused by motors, appliances. 
etc. It works backward too by 
isolating such de- 
vicesfromtheline. 
Many other uses, 
especially with MODEL IT -1 
AC -DC type cir- 
cuits. Do not con- 
fuse the Heathkit 
Isolation Trans- 
former with the 
hazardous auto 
transformer type 
line voltage boosters 

MODEL IB -2 

$5950 Shpg. Wt. 
ra 12 lbs. 

The new Heathkit Impedance Bridge 
features built -in adjustable phase shift 
oscillator and amplifier. This instru- 
ment actually represents four instru- 
ments in one compact unit. The Wheat- 
stone bridge for resistance measure- 
ments, the Capacity Comparison 
bridge for capacity measurements, 
Maxwell bridge for low Q, and Hay 
bridge for high Q measurements. 

DESIGN: 

I'anel provisions for external generator 
use. A new two section CRL dial, pro- 
vides ten separate "units." Ten sep- 

arate units switch settings and 
fractions of units are read on a 
continuously variable calibrated 
control. A special minimum capa- 
city shielded and balanced imped- 
ance matching transformer be- 
tween the generator and bridge 
circuit is automatically switched 
to provide correct load operation 
of the generator circuit. The in- 
strument uses %% precision re- 
sistors and condensers in all meas- 
urements circuits. 

s1650 
Shpg. Wt. 

10 lbs. 

HEATH company 
A SUBSIDIARY OF DAYSTROM. INC, . 

ltlt lt tlltttf 
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Streamlined Servicing 
(Continued from page 41) 

develop). It is wise, for this reason, to 
disconnect one end of the coupler and 
try another one even if the grid -to- 
ground voltage seems normal. 

If rotation of the volume control 
causes noise, hum. or screeching to 
accompany the distortion, the control 
is most likely at fault; replacement is 
the best remedy in such a case. 

A gassy power amplifier may cause 
distortion, particularly the type that 
occurs when the set has been in opera- 
tion for some time. 

Misalignment can cause a sideband- 
cutting type of distortion. Changing 
the station setting will vary the 
amount of distortion present in such 
a case, permitting its ready identifica- 
tion. Touch up the i.f. adjustments and 
note results. Return the slugs or trim- 
mers to their original settings, if their 
re- adjustment doesn't improve recep- 
tion. 

A rubbing voice coil will cause dis- 
tortion. Move the speaker cone gently 
back and forth in a straight line and 
listen for "rub." A broken spider on 
the speaker will introduce rattle and 
distortion; so will a partly uncemented 
one. Inspection will reveal such de- 
fects. Try adjusting the core of the 
PM speaker if the tone is thin. 

If the output transformer has been 
recently replaced, and a hard -to- locate 
distortion is present. try a substitute 
test speaker -output transformer. The 
one present may (in rare instances) 
be an incorrect replacement. 

Shrill reception may be due to an 
open in the plate bypass capacitor of 
the power amplifier. An open in the 
line bypass capacitor may also be re- 
sponsible for shrill. noisy reception, 
particularly at the high end of the dial. 
Bridge either unit, to check. 

Hum: If hum is noted only when a 
station is tuned in. try reversing the 
plug. and note results. If symptoms 
remain, check the external aerial by 
disconnecting it from the set- -it may 
be shorted to ground at the roof, par- 
ticularly in rainy weather. 

Hum that persists with the volume 
control at minimum is either originat- 
ing in the audio section or the power 
supply. Try new audio tubes or bridge 
the filters. Disconnect the old power 
supply capacitors when the bridging 
test does not eliminate the hum - 
sometimes an open in the common 
negative of a capacitor will cause hum 
to be present even when it is paral- 
leled by a good unit. Then try the new 
capacitors once more. 

A shorted or partially shorted choke 
may be the cause of a hum that cannot 
be eliminated by reducing the volume 
setting to zero -a resistance test will 
reveal this defect. 

Improperly- dressed pilot light leads 
may introduce hum -be sure to dress 
them away from the first audio tube. 

Drift: Check the dial- setting me- 
chanism. 
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N E W tT eatiti 

TV ALIGNMENT 
GENERATOR 

pwMp u,nluull'tu°lr- 
I,ut n\I[CIy 
lael,\:Ila. 

Tqpt . m 

tu6h.,,Ipr%YI/aeffm¡¡iáM¡ 
. 

Here is the most radically improved Sweep Generator in the 
history of the TV service industry. The basic design follows 
latest high frequency techniques which result in a combination 
of performance features not found in any other sweep generator. 
SWEEP: 
Sweep action is obtained electronically through the use of a newly 
developed controllable inductor, thereby eliminating all moving parts 

Frequency coverage_ entirely on fundamentals, 8 }[e'l0,.ur ,nl uu , 1 ¡pó \111`íl w 

continuous from 4 MC to 220 MC at an output level o It ¡[ tm- ILF 11 

well over a measurable .1 volt. i' ?t °¡ .el\ 

i 

Triple marker 
system. 4.5 Nit' 
crystal controlled 
marker -emit ln- 

axb variable 
starker 

external for external 
marker. 

Automats. am- 
plitude eoutol 
cireult -r statt not pmt voltage recu- 
t ated ',ower 
supply'. 

IMO 

MARKER: 
The same instrument incorporates a triple marker 
system with a crystal controlled reference. A variable 
marker provides accurate coverage from 19 to 60 
MC on fundamentals, and 57 to 180 MC on cali- 
brated harmonics. A separate fixed crystal controlled 
4.5 MC marker can be used for checking IF, band - 
pass, calibration, reference, etc. Provisions are also 
made for external marker use. A 4.5 MC crystal is 
supplied with the kit. 
POWER SUPPLY: 
The transformer operated Power Supply features voltage regulation for stable 
oscillator operation. Three sets of shielded cables are furnished with the kit. Sweep 
range is completely and smoothly controllable from zero up to a maximum of 50 
MC, depending upon base frequency. 

Here is a TV Sweep Generator that truly no serviceman can afford to be with- 
out for rapid, accurate, TV alignment work. - - - --1 ltd -- tom - -- - -- 

NEWQa I 

I 
KIT (GENERATOR 

KIT 

SIGNAL GENERATOR 
'fect.e ..4 t 

LABORATORY 

MODEL SG -8 

$19 5.0 Shpg. Wt 
8 lbs. 

The new Heathkit service type Signal G. 
erator. Model SG -8 incorporates many .I. 
sign features not usually found in the 
instrument price range. Frequency cover 

age is from 160 KC to 110 MC in five ranges. all on fundamentals, with 
useful calibrated harmonics up to 220 MC. The ¡IF output level is well in 
excess of 1100/0 microvolts throughout the frequency range. 'l'he oscillator 
circuit consists of a twin triode tube. one -half used as a Colpitts oscillator, 
and the other half as a cathode follower output which acts as a buffer he- 
tween the oscillator and external load, thereby eliminating oscillator fre- 
quency shift usually caused by external loading. 

All coils are factory wound and adjusted, thereby completely eliminat- 
ing the need for individual calibration and the use of additional calibrating 
equipment. 'l'he stable, low impedance output, features step and variable 
attenuation for complete control of 111, leyel. A separate 6C4 triode acts 
as a 400 cycle sine wave oscillator, and a panel mounted switching system 
permits choice of either external or internal modulation. 

I 

I 
I 

I 
I 

'endfit BAR GENERATOR KIT 

March, 1955 

The new Heat hkit Laboratory type 
Signal Generator definitely estab- 
lishes a new performance standard 
for a kit instrument. An outstand- 
ing feature involves the use of a 
panel mounted 200 microampere 
meter calibrated both in microvolts 
and percent modulation. thereby 
providing a definite reference level 
for using the Signal Generator in 
design work, gain measurements, 
selectivity, frequency response 
checks. 

MODEL LG -1 

$3950 
Shpg. v. t. 16 lbs. 

IDESIGN: 
Additional design features are copper plated shield enclora fie I for oscillator and buffer stages resulting in effective double 

shielding. Fibre panel control shaft extensions in HF carry- 
ing circuits, thorough AC line filtering, careful shielding of 
the attenuator network, voltage regulated II plus supply, 
selenium rectifier, etc. 

RANGES: 
Frequency coverage from 150 KC to 30 MC all on funda- 
mentals in five separate ranges. Output voltage .1 volt with 
provisions for metered external or internal modulation. Out- 
put impedance termination 50 ohms. Transformer operated 
power supply. 

Investigate the many dollar stretching features offered by 
Ihe E.G.! before investing in any generator for Laboratory 
or Service work. 

I 
.1 

The Heathkit HG -1 produces a series of horizontal or vertical 
I firs on a T\' screen. Since these taus are equally spaced. 
they will quickly indicate picture liumrity of Os' receiver' 
under test without waiting for transmitted test patterns. 

Panel switch provides "standby- horizoutd and vertical 
position.- The oscillator unit uses a I-:IT7 twin triode far 
the ItF meillator and video carrier frequencies. A nett 

relaxation twill. provides low frequency 
MODEL for vertical linearity fists. The instrument will 

BG -1 
also provide an indication of horizontal and 
vertical sync circuit stability as well as overall 
picture size. Operation is simple and merely 5 Shpg. Wt. requ receiver connection to the TV receive antenna 

4 lbs. ornuua. 'fr:wsf..rnter operatosi for safety. 
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The new ileadlkil Cisu:d- .lnrnl Sig uisil'I'r- il--r te :torrs 
e special high gain 11F itgHll ri, :1u1"4 use.) ill eonilu,r. 

I inn with a newly desigurd wide fr,'- deuce range db- 
mnlnl: pent.,. IIigh RF nrucitirny peruuts SICnal .0 
t ruing front the enliser : ntenna input. Separate I..,. ej)'f qi 
gain channel and probe available for an.lm c ml 
exploration. Both ¡Milli tic elm Innis are constant Iv r. 

. 

Owed by :ul electron ray beam indicator so that s Lunt 
.IS well as aural indications may be uln :lined. 

NOISE LOCATOR: 
:1 decidedly umanal leatnre is a mite locabr 6r11111 
Wed iu coujnnrtiuu with the andin prit.,. 1Til11 du- 

.s siren. a 1)1' potential is applied tu a suspected cir- 
cuit component md the action of the voltage in the nnelio vt ran .. a i,.a,. :,s ue 

as heard. Invaluable for ferreting out noisy tor Intrnuittent romle...rs. r.. 
supers, c :droll. IF :Ind power transformes, etc. 

WATTMETER: 
ltnlll-us eabbrlep w:ttuwler circuit will prove nselul for quick preliminary cheek ill nun l ., Ir.: I!m 
el equipment under test. Separate lsturl terminals provide external se of lee speaker or .,.upl :l trac lash alnlr 
pur stdsliuuiuu l,nrlunes. *gees r:dnah, service time by eliminating till' tensity le r slwaker removal on every 
serein- inn 'l'he 1,1 1141 tsrtilt,1,1 , also provide 1.55v aCIVSS tolu well filtered ff plus supply luir external use. 
I fio) !....1. tee I r possibilit ils pnmidrd through the use of this ilelrluwtit. and let 
Ii, , l ras. r ,,, rr tìum:Mil money. 

eaeh&e CONDENSER CHECKER KIT 

MODEL C-3 

9 50 Shpg. Wt. 
7 Ibs. 

/e _el/eet, teal 
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le:ekagl awl Io indicate , 

moiler test. l'reg,er balancing 
degre e d .e ] 

scales bar all re.olwgs. ''e ast Iu.ils art- I oriosi, -I ill :elluu n Io 
pre nngro oils for callbrat tug purposes. (puck awl easy to 

t II L, Ile :dlkit ('uuderlser ('herkcr will rive ,lllal,le tittle. 
rcasc your Shop efficiency. 

METER 
KIT 

I 
I 
I 

I 

MODEL 0M-1 

$4450 
Shpg. Wt. 141bs. 

The Ib:dhkll (i'l -I r 
the first practical µ$polar prim! Q meter avail.,! 
the price range of :wharfs, laboratories. TV servo 

This instrument will enable the it. r,' -r to 
simulate conditions encountered in practical circuits .owl to 

measure the performative of coils or condensers at the operat- 
ing fre,puuctu's actually euceuntered. All iudieatinns of value 
are read directly on the -11! 3u micresuuiare Simi soon ali- 
brated Meier scale. Measures Q of condensers. RF res ;stance. 
and the distributed capacity of coils. Oscillator mill., 
supplies OF (requenries Ian KC to 

IS Mt' in (our ranges. (calibrate 
capacity with range of 411 SIMF 
to 4311 MMF' with vernier of ±3 
MM F'. Investigate the many serv- 

ices this instrument can perform 
for you. 

e4e/dct 
AUDIO OSCILLATOR 

KIT 
MODEL AO -1 

$245° 
Shpg. Wt. 

10 lbs. 

1 

1 

1 

The Heatlakít All-ins, 
I lscill :tor Will pn -lne 
square waves widliu u h. : 

trom 1u ('I'S to su hl' in three r. ig 
Thermistur controlled linearity results in 
a variation of no tune Than ±I ill, in a 

ID volt (nu 'mod I variable output level. 
'I here will lee less than .ti'¡ distortion 
from 11111 ('I'S throughout the audible 
range. I.ow impedance till) ulnn mantas. 
Precision l'j resistors. used in the range 
tunitiplirr circuits to provide accurate 

Calibration. 

HEATH company 
A SUBSIDIARY OF DAYSTROM, INC. 

VOLTMETER 

LINE INPUT 

(Al i 
GREEN 
BULB BULB BULB Buca 
FECI POWER AMP CONY 

WHITE E 
BULB 

BLUE 

I.E. AMP. IST A F. 

LINE INPUT 
O USE ALL GAO CLI S y 1 r ENDS 0 EACH 

LINE CORD SECTION 

SOLDER LINE CORD SECTION TO 
(e) TERMINALS Or EACH BULB 

Fig. 3. Two methods of checking for an 
intermittently open heater. (A) Voltmeter 
test; (B) bridging each heater with a 
colored bulb -if a heater opens, the 
bulb in parallel with it will light up. 

Next. try a new oscillator tube. 
When tube replacement doesn't re- 
move the symptoms. replace the oscil- 
lator coil (if voltage and resistance 
measurements in the converter reveal 
no defect). 

Whistles and squeals: These may be 
due to a loss of capacitance in the 
output filter capacitor. an open screen 
bypass in an l'.f. or i.f. stage. an open 
plate bypass in the power amplifier, a 
missing shield or poor shield contact 
to ground, improper lead dress in i.f. 
stages, or misalignment. 

intermittent reception: If tube heat- 
ers are seen to light intermittently. 
wiggle the line cord plug. checking 
whether it is defective. (Be sure also 
to check the power outlet.) 

An intermittently open heater in a 
tube may be the cause of the trouble; 
to locate it, check heater voltage when 
the intermittent has disabled the set. 
The tube across which the full line 
voltage is read is the defective one. 
See Fig. 3. 

In many recent -make a.c. -d.c. sets. 
printed circuits will be found in the 
audio stage. Fig. 4 shows a coupling 
plate used in various radios. When an 
open capacitor is to be checked for in 
circuits of this type. the capacitor may 
be bridged at either the terminals of 
the printed circuit unit to which it is 
brought out. or at the tube elements 
to which it connects. Manufacturer's 
data on the schematic will identify the 
terminals of the printed- circuit unit 
employed. 

Tests are essentially the same as in 
the case of non -printed circuits. but 
replacement considerations are some- 
what different. These are outside the 
scope of this article and have been 
described in other articles in this 
magazine. -¢ 

Fig. 4. Shown here is the use of a print- 
ed circuit Couplate in the output circuit 
of the first audio amplifier of a radio. 

DETE QTCR 
IASi '_ 0 

COUPLING PLATE 
SOBS 

AMP 

01Y1á or 
POwf 

O0Ó25 
505 

500 1 

e. 
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vieettma 

TUBE CHECKER 
KIT 

The Heathkit TC -2 Tube Checker was primarily de- 
signed for the convenience of radio and TV servicemen 
and will check the operating quality of tubes commonly 
encountered in this type of work. Test set -up proced- 
ure is simplified, rapid, and flexible. Panel sockets 
accommodate 4, 5, 6, and 7 pin tubes, octal and !octal, we 

7 and 9 pin miniatures, 5 pin Hytron, and a blank 
socket for new tubes. Built -in neon short indicator, 
individual 3- position lever switch for each tube element, spring return 
test switch, 14 filament voltage ranges, and line -set control to compensate 
for supply voltage variations, all represent features of the TC -2. 

rt 

r+u 
eed roer+y f Mñ +i o:44 

Simplified 
construction 

-new harness 
type wire,: - 

closer - 

une r.- 

`ytt`c et 

Improved smooth running 
roll chart mechanical action. 

}Teett t PORTABLE 

TUBE CHECKER KIT 
The portable model is MODEL TC -2P 
supplied with a strikingly 
attractive two -tone cabi- 
net finished in rich ma- 
roon proxylin impreg- 
nated fabric covering with 
a contrasting gray on the 
inside of the detachable cover. 

$3450 
Shpg. Wt. 

15 lbs. 

,a 

-wear/4a REGULATED I 

POWER 
SUPPLY KITZ 

MODEL P5 -2 I 
$ 3 3 5 o Shpg. Wt 

15 lbs 

Tiary, 
144.$:///14';'14.. . 

l s'wv o+r ;'tiI 

Results of tube tests are read di- 
rectly from the large 43 s" Simpson 
3 -color meter. Checks emission, 
shorted elements, open elements, 
and continuity. Wiring procedure 
has been simplified through the use 
of multi -wired color coded cable pro- 
viding a harness type installation 
between tube sockets and lever 
switches. Titis procedure insures 
standard assembly and imparts a "factory built" appear- 
ance to the instrument. New Construction Manual furn- 
ishes detailed information regarding tube set -up procedure 
for testing of new or unlisted tube types. No delay neces- 
sary for release of factory data. 

Shoo W' 

qeRUfCi TV PICTURE TUBE 

TEST ADAPTER 
The Heathkit TV Picture Tube 'l'est Adapter 
used with the Heathkit Tube Checker Kit, will 
quickly check picture tubes for emission, 
shorts. etc. and determine tube quality. Con- 
sists of standard 12 -pin TV tube socket, four 
feet of cable, octal socket connector. and data 
Two 

Here is a source of regulated D.C. voltage for circuit de- 
velopment work. Power supply voltage and current drain 
to the circuit under test are constantly monitored by the 
41í" panel mounted meter. Separate 6.3 volt at 4 ampere 
A.C. filament source available. The regulated and variable 
output voltage will be constant over wide load variations, 
and hum ripple will not exceed .012% at 250 volts under a 

50 MA load. Completely isolated circuit, standby switch, 
and other desirable features, make the Model PS -2 ex- 
tremely useful in a wide variety of applications. 

1 

No. 355 

$ 4 5 o Shp,. wt. 
1 lb. 

DECADE RESISTANCE KIT 
MODEL DR -1 

$1950 
Shpg. Wt. 

4 lbs. 

'1 \cent y l'. resistors are do.aded 
in 1 ohm steps to provide any 
value between 1 ohm and 99,999 
ohms. Sturdy ceramic switches 
with silver plated contacts insure 
reliable service. Use the Decade 
Resistance in bridge circuits, 
meter multipliers. calibrations, or 
any application requiring a wide 

range of precision resistance values. 

s eatltkz 
DECADE CONDENSER KIT 

"eatlrfeit AUDIO GENERATOR KIT ii,,,,,,1 -ii Lotelvoser 

Here is an Audio Generator with 
features generally found only in the 
most expensive instruments. Sine 
wave coverage from 20 cycles to 1 

Megacycle -response flat ± 1 db 
from 20 cycles to 400 Kc- continu- 
ously variable and step attenuated 
output. Because the output voltage 
is relatively constant over wide fre- 
quency ranges, the AG -8 is ideal for 

MODEL AG -8 

running frequency response curves O 
in audio circuits. Once set by means Shpg. Wt. 11 lbs. 
of the attenuator, this voltage may 
be relied upon for accuracy within ± 1 db. Instrument features 
low impedance 600 ohm output circuit and distortion less 
than .4 of 1% from 100 CPS through audible range. 

March, 1955 

I 
I 
I 
I 

provides 
r 

a ready source of capacity 
values from 100 mmf to .1111 mfd in- 
clusive in capacity steps of 100 mmf. 
Silver plated contacts on husky ce- 
ramic switches, assure positive con- 
tact for each switch position. Preci- 
sion silver mica con - 
Iensers ± 1 SL accu- 

racy for close 
t olera nee 

curate 
work. 

I 

I 
1 

I 

MODEL DC -1 

$1650 
Shpg. Wt. 

3 lbs. 
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Here is the exciting new Heathkit Preamplifier with all of the features 
you Audiophiles have asked for and at a down -to -earth price level. Beautiful satin gold baked enamel finish, striking control knobs and arrangement, attractive custom appearance and entirely functional 
design. 

DESIGN: 
Lises three twin triode tubes in a shock mounted chassis, 2 -12AX7 and 1.12AÚ7. Features tube shielding, plastic sealed color coded capacitors. 
smooth acting controls, good filtering, excellent decoupling, low hum 
and noise level, and all aluminum cabinet. Special balancing control for 
absolute minimum hum level. Cathode follower, low impedance output circuit for complete installation flexibility. 
SPECIFICATIONS: 
Provides five switch selected inputs, 3 high level. and two low level. 
each with individual level controls -4 position 1.1', RIAA, AES, and early 78 equalization switch -4 position roll-off switch, 8, 12. 16 with 
one flat position. Separate tone controls, bass 18 dh boost and 12 db cut at 50 CPS, treble 15 db boost, and 20 di, , oI ,t I -,.000 CI'S. Power re- - -- 

switching knob banal 
wound _ptc- 

rolly. 

l'>thM<t't 
0\. 

\w 
d;sw 

\ l uüv 
wt s lie;lutirtd, 

or rol the Ñoter /1 dY or se/ie a!h any tinier,- t \`c 
W 

\ \h 

tuiremenls from Heathkit Williamson Type 
Amplifier power supply 6.3 volts AC at 1 am- 
pere. and 300 volts DC at 10 MA. Over -all 
dimensions 12'' :e' wide x 57 s 

' deep x 3 s ' high. 
APPLICATION: 
'l'he new Heathkit WA -P2 Preamplifier has 
been designed to operate with any of the 
Heathkit Williamson Type Amplifiers and is 
directly interchangeable with the previous 
Model WA -P1 Preamplifier unit. Order your 
kit today and enjoy completely smooth con- 
trol over the operation of your Hi -Fi system. 
Obtain the exact tonal balance of bass and treble with the precise degree 
of equalization you want. Note that the design of the WA-P2 accommo- 
dates the newly established I11AA curve. 

HAM EQUIPMENT 

AMATEUR k W TRANSMITTER KIT 
.ç- 'fire Heathkit AT-1 ' Transmitter has 

4111 
established a high reputation and 
has been enthusiastically accepted 
by hundreds of experienced oper- 
ators as well as beginners. l'ower in- 
put up to 35 watts for the novice and 
suitable as a standby exciter for your 
higher powered rig later on. 

Model AT-1 can he crystal or 
VFO excited and operates on 80. 40. 
20, 15, 11 and 10 meters. The pre - 
wound coils with the oscillator and 
amplifier are switched simultaneously 

by the rugged hand switch. Meter switch 
allows a reading of the final grid and plate 
current on the panel mounted meter. Mod- 
ulator input and VFO tower sockets are pro- 
vided as well aria key jack for CW operation. 
Other features include a crystal socket. 
standby switch, key click filter, AC line filter, good shielding and n 52 ohm coaxial output. The 425 volt, 110 milliampere power supply and 5114 rectifier are more than adequate for the 6AO7 oscillator multiplier and 61,6 amplifier doubler. 

wvo ÿ 
rcóiinl, °r t'F'u r"aOwxw 

MODEL AT -1 

ZfSO 
Shpg. Wt. 16Ibs. 

ieatideit 

GRID DIP METER KIT 
'ale I.: ,_. . ,.1I r Ilan,. n,e, runuud l,cpd men. 
t to' m T\ service w ddrh. for :J:gnoaat o Ir :al, filters, I F stages, 
peaking compensation networks, etc. Locates spurious oscillation, 
provides a relative indication of power in transmitter stages. t :se it 
for neutralization, heating parasitics, correcting TV I. namsuring 
CI. and Q of components. and determining RF circuit resonant 
frequencies. The variable meter sensitivity control. headphone 
jack. 500 microampere Simps n meter. cunt nitrous frequency cover- 
age from 2 MC to 2.50 NI(`. Prewound coil kit and rack included. 

LOW FREQUENCY COILS: 
- .....15.5F1'bythe use oftwmad- 

.I ,,.. r,. .., .hat enrrrlariou curves. S at 3-ih \ I.rl U- 1/1 :w,I"I.iII1,'rGU- I.A.Shpng. wt. 1 II.. Jr:- ' 53.00 

I 

MODEL AC-1 

$145ó 
Shpg. Wt. 41bs. 

- - - - 
alúaminúmccaulsuct 

- 
easy to build. 

6_ 
_ _ / 

I NEW 
1l4;4";?";/":"i'; 

IVFO KIT 
HEATHKIT 

I''he' new Pica t hk it VFO is 
the perfect companion to the 
Heathkit Model AT-1 Trans- 

Imitter and it has Sufficient out- 
put to drive any multi -stage 
transmitter of modern design. 
(;nod mechanical and electrical 
design insures operating sta- bility. Coils are wound on 

'st.iable. heavy duty, ceramic forms using Litz 
r double cellulose wire coated with Poly - yrene cement and baked for humidity pro - [colon. Variable capacitor of differential 

type construction. especially designed 
for maximum bandspread. Kit is fur- 
nished with a carefully precalibrnted scale 
which provides well over two feet of scale length. Smooth actin,: vernier reduction drive and illuminated dial provides easy tuning 
and zero beating. 

Power requirements 6.3 volts AC at A5 amperes. and 250 volts DC at 15 mils. Just plug it into the power receptacle provided on the rear of the AT-1 Transmitter. Seven band coverage 160 through 10 meters with 10 volt average 11F output. Uses 6AUh electron coupled ,'lamp oscillator and 0A2 voltage regulator. 

voee 

14. o!¡ /lirh /p couDt`" tp ütñl 
a'r./r osc\U-stoo\tage 

` 
p `tatot. rcFo 

MODEL GD -1 B 

MODEL VF -1 

$195ó 
Shpg. Wt. 7 lbs. 

- 
I 

$1q5o Shpg. WLI 

, 

s] 4 lbs. I 

7T P ,lee 

ANTENNA COUPLER KIT 
For the Bethkit AT -I Transmitter or any comparal.h' . \m :w'nr 'Frans- 
:slitter. Will batelle power up to 75 watts at its 52 ohm e, vi:d iupot. 
Matches a wide range of antenna in,Iw i d :nes with its I. type tutting net- 
work and neon indicator. A tapped inductance provides coarse adjustment 
and a transmitting type variable condenser sets it "right on the woe. lull dq,d r :do [II, 10 through 80 ureter bands. 

I 

%4e4(it ANTENNA 

IMPEDANCE METER KIT 
MODEL AM -1 It, o 

tr :uamise in hoe surge mIped:mce, anal re- 
cover input imtesl:ua:e. Works with onc- 
h:lf SSA one - quarter wave lines, half wave 
and folded dipoles, harmonic mobile :and 
Ixam antronas. Itesistance type SIP It Fri.! ge 
-100 micruamtnre meter- trequenev range 
0-150 MC-impedance range O-OW ohms. 

$1450 
Shpg. Wt. 

2 lbs. 

HEATH company 
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Zeal LOW PRICED 
H E A T H K I T SINGLE UNIT 

stlRleedc heavy Aut,, .'n bssi, strueg a on, cou- 

Williamson Type 'dG Fidelity 

AMPLIFIER KIT 
tim 

A 

Here is the newest Ileatbkit Ili -Fi Amplifier at the lowest price ever quoted for a complete Williamson Type Amplifier 
circuit. The W -4 Motel has ken designed for single chassis construction. and only for the new Chicago Transformer 
Company Mold 80.13 "super range high fluidity output transformer. This transformer, a new development in the Il i-Fi 
field, is being offered at substantial saving over transformers of comparable quality. It is outstanding iu performance 
and on the basis of our tests, we find it equal in every respect to transformers used in the 11' -22 and N -3 Heathkit series. 

LOW PRICES: 
I i,rnugh utilization of a single chassis with resultant economy obtains) through elimination of duplicate shat metal 

nratinu, connecting cables, PlnRs, sockets, and a new Chicago "super range" output transformer, a 211'-; price relue- 
. has been made possible without sacrificing kit quality. 

COMPONENTS: 
The new Heathkit W -4 uses the same heavy duty power transformer and choke. It has all of the features of previous 
models including individual jacks and a wire wound control to balance the output tubs- plastic high quality capacitors 
and the exact circuitry previously utilised in Williamson Type Amplifiers. lutermolulation distortion and harmonic 
!. >o,rt ion are Loth at the same low level as in the W= and W -3 models. 

CONSTRUCTION: 
Here is the opportunity for even the economy minded Hi-1,i enthusiast to enjoy all of the advantages offered through 
Hi -Fi repraluction of fine recorded music. Simplified step-by -step Construction Manual completely eliminates necessity 
of u'!. r tr,mle f:Ii'S ''(ge r sl +''i:d e.i'I un til..\ssn,nble this Angddinr h] :a few pleasant hot,. 

N E W TT PeteitleC L 20 WATT 

High Fidelity AMPLIFIER KIT 

MODEL A -9B 

$3550 
Shpg. Wt. 24 lbs. 

In keeping with the progressive policy 
of the Heath Company, further improve- 
ment has been made in the already fam- 
ous Heathkit High Fidelity 20 Watt 
Amplifier. Additional reserve power has 
been obtained by using a heavier power 
transformer. A new output transformer 
designed and manufactured especially 
for the Heath Company, now provides 
output impedances of 4. 8, 16 and 500 
ohms. The harmonic distortion level will 
not exceed 1% at the rated output. 

FEATURES: 
Outstanding features of the Heathkit 
20 watt Amplifier include frequency 
response of ±1 db from 20 CI'S to 20 
K('. Separate (boost and cut) bass and 
treble tone controls. Four switch selected 
input jacks and a special hum balancing 
control. Flexibility is emphasized in the in- 

put circuits and proper equalization for all input devices is incorporated. 

TUBE LINEUP: 
12AX7 magnetic preamplifier and first audio amplifier. 12AU7 two 
stage amplifier with tone controls. 12AU7 voltage amplifier and phase 
splitter. Two 6L6 push -pull beam power output and 5U4G rectifier. 

The Heathkit Model A -9B is excellent for custom installation and 
is designed for outstanding service at a very reasonable cost. 

?featlr4it 
W I L L I A M S O N T Y P E 

A M P L I F I E R K I T 
litre is the fan,. kit (Irin 11 dh,lus u '1)Is I t'6 pAchty . \udphllcr dim bal I.- 
screechy 

il, 
earned highest praise from every strata of Ib -Fi music lovers. Virtually 

distortionless, clean musical reproduction, full range frequency response, and more 
than adequate power reserve. 

OUTPUT TRANSFORMERS: 
This outstanding Williamson Toe Ili-Fidelity Amplifier Is supplied with the famous 
Aerosound T11 -300 output transformer. This quality transformer features the pop- 
ular "ultra- liucar output circuit for clean maximum lower level. Separate chassis for amplifier 
and power supply. 

SPECIFICATIONS: 
Frequency response within I db from 10 cycles to 100.000 cycles. Harmonic distortion at 5 watt 
output less than .5' -;, between 20 cycles and 2(1,1001 cycles. IM distortion at 5 watts equivalent 
output .5': ó using MI and 3,1100 cycles. Output impedances of 4, 8, or 16 ohms. Overall dtmensiou 
for each unit 7' high x 5' _ wide x 1 11 2 long. 

CONSTRUCTION MANUAL: 
This rune kit is supplie) with a completely detailed step-by -step Construction Manual and the 
only effort required is the assembly and wiring of the pre-engineered kit. Even the complete 
novice can successfully construct this Amplifier and have fun building it. 

st nice PIY h m 

COMBINATIONS AVAILABLE 
\\' -4 \I w tub l' lip ago ^supr -rung,.. trans- 
former only. Single chassis main amplifier 
and power supply. shipping t.,9.75 
weight 28 lbs. Express °nit 

CON! III NATII IX \ %' -4 with r bless, 
"super- range" transformer only Includes 
single chassis main amplifier and pow er su la- 

ply with WA -P2 preamplifier $59.50 kit .Shpg. wt. 331ós. Express only 

geeteMe SIX WATT 

AMPLIFIER KIT 

k111" 

An outstanding value, this econom- 
ically priced 5 watt Amplifier is 
capable of performance expected 
only in much more expensive units. 
Only 2 or 3 watts output will ever 

j' 
- 

be used in normal home applications 
and Model A îB will be more than 
adequate for this purpose. 

MODEL A -78 SPECIFICATIONS: 

50 Two switch selected inputs are avail- 
able for crystal and ceramic phono 
pickups, tuner, TV audio, tape re- 
corder, and carbon type microphone. 
Model A -711 features separate bass 
and treble tone controls, push -pull 
balanced output stages, output in, 

pedances of 4, 8, and 15 ohms, and extremely wide frequency 
range ±1!5 db from 20 CI'S to 20 KC. Not just a souped up AC- 
DC job. Full wave rectification, transformer operated power 
supply and good filtering, result in exceptionally low hum level. 

MODEL A -7C 
Provides a preamplifier stage and proper compensation for the 
variable reluctance cartridge and low level microphone. $17.50 

Shoo. Wt. 10 lbs. 

COMBINATIONS AVAILABLE: 

\c -3 Amplifier I:II (Includes ?Ldo Ampli- 
fier with Aerosound output Transformer. 
Power Supply and WA-P2 ¡'rcwntptl Clem 
Shipping weight 37 Iris 
Shipped express only s69.50 

% -3M Amplifier Kit (Includes mule Am- 
pl)))er with Aerosound Output Transformer 
mud Power Supply.) Shipping s49 75 weight 29 lbs. Express only s 
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e'i1Lilmtt IIPtI 
r circuit. lnbr 

+a1d 
('nl1t11111e11e 

fn\'1`rage 
r.sl Kt.-;i3 \Il' n11 

4 Isands. °Weett44it COMMUNICATIONS 

RECEIVER KIT 
nit example of typical Heath ('umap:tn' ability' to produce top quality kit merchandise at 

ul tisly low prices, Is the All -' ( 'maim finical ions Receiver. Herr is a transformer moralist all- 
- receiver with all of the desired features :1ml none of the lisadvanhlgea commonly encountered 

-called "emnuuun sets.,' 
Receiver employs high gain miniature tubes and IF transformers. chassis mounted 51 PMI 

:I. head plume jack. slide rule dial with Ilan. B:usls plainly identified. and easy timing with 
direct planetary drive. Continuous frequency coverage from 130 6t' to :33 MI(' on 4 B:uels, with 
electrir:d ba ndspread liming and lagging scales. tither features are IIF gain control with AO(' oli-,ul 
steitrL- Lour -standby -('\\' p:umI swntria -¡ r..,t, ,,tad coils in a shielded turret assembly awl copper 
1.1 : :md chassis and shielding. 

Ila,w I213Eni mixer- oscillator, 1 11\u; li- 
no rr output, 1 2BAti BFtt tnaill :nor. 

and 513 rectifier. A lettered control plate is pr..- 
sidel for the cabinet of your rhuiee or you rota ooh r 
the optimal Heathkit cabinet featuring the full sv, 
aluminum panel. 

,'eatAet FM TUNER KIT 

MODEL FM -2 

SF.., W). 8 lbs. 

Here is an FM Tuner that can le of s ate4 
with your lai -Fi .amplifier or through the 
"idiom" section of the ordinary radio. ('ow- 
pletrly AC operated lu 141110n0te Probhcw- 
usually encountered in "economy tvle" AI' 
IX' tinnier circuits. Features S tut; circuit wnL 
separate mixer and ,nldlator.:1 double 110041 

IF' stages followed lay a limiter discriminator 
providing maximum sensitivity and selectivity 
across the full FM frequency Land of ss MC 
to 108 MC. The Inning aunt Is factory assem- 
bled and adjusted, thus elimùwtinR tedious 
critical "front end" :do:to tit problems. The 
attractive side rule dial and vernier tuning 
combine to make the lleatlikit FM -2 Tuner 
simple to operate. 

e-catif.4et 

BROADCAST BAND 

RECEIVER KIT 

co lifter. 19. \\'fi detector-first andin. I_. \fi Io:an 

RECEIVER CABINETS 
l' :' v.lin in. precuaned laine rIrVer, "I plywcud 
r:,lehm available for 1611 -2 and AIt -2 receivers. 
inlades aluminum hand. docked reinforce) 
speaker grill :nad proactive rubber fret. 
Fur Bit -2 hercher. Cabinet 91 -9 
Slabbing weight 3 lis $4.50 
Alt -1 Receiver. Cabinet 91 -10 
Shipping weight 5 IIr 54.50 

The Misted 11 11-2 lirueb'asl Band Befeiver is designed 
especially for the beginner without any smrifice of 
quality. This arriver features a transformer operated 
Isisar supply. high Rain miniature tubez. sharply tuned 
IF transformers. new rod type built-in antenna. and a 
trouble -free planetary tuning system. Exceptional per- 
formance with unusually high sensitivity. good selec- 
tivity, and excellent tune quality from the ít. Ia\t 
chassis mluuntel si esker. (:w be Instil either as a re- 
ceiver. tuner, or 111110111 amplifier. Uses 128191 mixer - 

Lelllator, 
12BAni IF' amplifier, 12 AMn detector, l':\t 

Ieali Iriser output, and 113 rectifier. 

MODEL BR -2 

(Less Cabinet) 

Shpg. Wt. 10 lbs. 

HEATH COMPANY Benton Harbor 15, Mich. 

MAIL YOUR 

ORDER 

,000,0,", ODAY 
TO THE 

compho trait 
BENTON 

HARBOR 
15' 

MICHIGAN 

O R D E R B L A N K 

QUANTITY ITEM 

Enclosed find ( check ( ) money order for 
Please ship C.O.D. ( ) postage enclosed for pounds. 

(PLEASE PRINT) 

SHIP VIA 
Parcel Post 

Express 

Freight 

Best Way 

MODEL NO. PRICE 

On Express orders do not include transportation charges -they will be e Ilected by 
the express agency at time of delivery. 

ON PARCEL POST ORDERS insure postage for weight shown. ORDERS FROM CANADA and APO's must include full remittance. 
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NEW AUDIO 

EQUIPMENT 
MAGNETIC CARTRIDGE 

Rerolon t'oporirt ion. 117 AWest 22nd 
Street, New York 11, New York has in- 
troduced a new magnetic cartridge 
which is moderately priced. 

The Model 500 is of the turnover 
type, using separate stylus for 78's and 
33's. It may be installed in any stand- 
ard tone arm equipped with 's" center 
mounting holes. The cartridge features 
a push -pull coil assembly which can- 
cels out hum originating in turntable 
motors and nearby electrical appli- 
ances. Additional protection against 
hum pickup is afforded by a Mu- 
metal shield around the pole -piece as- 
sembly. 

Frequency response of the cartridge 
is virtually flat from 20 to 16.000 cps. 

High compliance and low moving mass 
permit excellent tracking at 6 to 7 
grams, with distortion reduced to a 
practical minimum. 

A descriptive sheet is available from 
the company. 

PREAMP- EQUALIZER CONTROL 
A preamplifier- equalizer control unit 

for sound reproduction systems has 
been added to the Webster Electric 
Coni,xnty line of audio equipment. 

Designated as the Model 97 -0, this 
unit can be used to control the tone 
and volume of a radio, tape recorder, 
television set, or phonograph, and to 
provide equalization for all types of 
phono records. 

The unit has two equalizer selec- 
tors; one for high -frequency roll -off 
and one for low -frequency turnover 

which provide a total of 25 combina- 
tions of settings. It has a six- position 
input selector for a tuner, television 
set, tape recorder, microphone, and 
magnetic and ceramic cartridges. 

Mcrch, 1955 

From NEWCOMB'S 
Big, NEW HI -FI LINE 
The two new Compacts, with amplifier, preamplifier and control unit all 

in one...the new Classic 200 FM -AM Tuner, the answer to years of de- 

mand...just three of the twelve all new components in the Newcomb 

line -a line which offers an amplifier for every hi -fi need. All twelve 

reflect the engineering leadership for which Newcomb has been famous 

since 1937. Visit your dealer...see and hear the full Newcomb lire and 

you'll understand why Newcomb is your best buy in hi -fi! 

HI -FI COMPLICATED? EXPENSIVE? 
NOT WITH NEWCOMB'S COMPACT 12! 
Newcomb offers every music lover authentic high fidelity with a minanum of 

expense and trouble in the new Compact 12. Provides unequalled flexibility 
and range of sound control. Needs no cabinet. Just plug it in, connect it to a rec- 
ord changer and speaker. But if you prefer to use cabinetry, it includes Newcomb's 
exclusive "Adjusta- Panel" feature for easy installation. Simple to move ideal 
for apartments! U L approved. 

Compact 1O -A simpli- 
fied 10 -watt version of exceptional 
performance. 

Compact 12 Specifications 

12 -watt high fidelity amplifier -preamplifier- control unit 
. less than 1% distortion at 12 watts response -1 db 20 

to 20,000 cycles.separate crossover and rolloff controls give 
36 different recording curves input selector and rumble 
filter 7 inputs mike input . tape input output to tape 
wide range separate bass and treble tone controls, bass range 
-15 db to +18 db, treble range -18 db to +16 db hum 
balance control . new level control advanced design loud 
ness control . size only 41/4" high x 121" x 9" 

FOR SUPERIOR RADIO RECEPTION 
NEW Classic 200 -2 knob FM -AM Tuner 
For years now, satisfied Newcomb amplifier 
owners have asked for a tuner by Newcomb. Here 
it is -the Classic 200 high fidelity tuner to deliver 
the utmost to a fine amplifier! It, too, is compact 
in size. 
Designed for use with any amplifier having its own controls. 
Fully enclosed, beautifully finished to use as is, or the ex. 
elusive "Adjusta- Panel" makes cabinet installation simple. 
U L approved. Output is 10 volts at less than 4a %. 1 volt at 
less than 4 '100 %. Effective to 200 feet from amplifier. Many 
new circuit advances in both FM and AM sections. Results: 
30 db of quieting with only 142 microvolts input on FM. 1 

microvolt AM sensitivity for 1 volt output. Only 63/4" high x 

111/z" x 111/2". 

HI -FI GUIDEBOOK 

"Hi -Fi Is For Everybody" Explains the how and why of authentic 
high fidelity How to buy and install economically Informa- 
tive and thoroughly illustrated Not a catalog 

NEWCOMB ®SINCE 1937 
High Fidelity Amplifiers and Tuners 

L 

Here's 25c for new book, 

"Hi -Fi Is For Everybody." ri Please send free catalog 
of Newcomb's complete 
line of 12 new hi -fi prod- 

ucts, plus name of my 

nearest Newcomb dealer. 

NEWCOMB, Dept. F -3 
6824 Lexington Ave., Hollywood 38, California 

Name - - 

Address 

City_ _ - Zone- State_ 
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It's New! It's Terrific! 

THE 

FISHER_ 
FM TUNER MODEL 

FM -80 

11'í)r // /s Best by LAB Stllll!II17 /f 
FOR almost two decades we have been producing audio equipment 

of outstanding quality for the connoisseur and professional 
user. In the cavalcade of FISHER products, some have proved to 
be years ahead of the industry. THE FISHER FM -80 is just such 
a product. Equipped with TWO meters, it will outperform any 
existing FM Tuner regardless of price! The FM -80 combines ex- 
treme sensitivity, flexibility and micro -accurate tuning. Despite its 
full complement of tubes and components, the FM -80 features an 
unusually compact chassis of fine design. Only $139.50 

Outstanding Features of THE FISHER FM -80 
Two meters: one to indicate sensitivity. one to indicate center -of- channel 

for micro -accurate tuning. Armstrong system. with two IF stages, dual 
limiters and a cascode RF stage. Full limiting even on signals as weak 
as one microvolt. Dual antenna inputs: 72 ohms and 300 ohms bal- 
anced (exclusive!) Sensitivity: 11/2 microvolts for 20 db of quieting on 
72 -ohm input: 3 microvolts for 20 db of quieting on 300 -ohm input. 

Chassis completely shielded and shock -mounted, including tuning con- 
denser, to eliminate microphonics, and noise from otherwise accumulated 
dust. Three controls - Variable AFC /Line- Switch, Sensitivity, and 
Station Selector PLUS an exclusive Output Level Control. Two bridged 
outputs. Low- impedance, cathode -follower type, permitting output leads 
up to 200 feet. II tubes. Dipole antenna supplied. Beautiful, 
brushed -brass front panel. Self -powered. WEIGHT: 15 pounds. 

SIZE: 12 %" wide, 4" high, 81/4" deep including control knobs. 

Price Slightly Higher West of the Rockies 

WRITE TODAY FOR COMPLETE SPECIFICATIONS 

FISHER RADIO CORP. 21 -23 44th DRIVE L. I. CITY 1, N. Y. 
L11111111111111111111111111111111111111111111111111111111111111111 
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The Model 97 -0 has a frequency re- 
sponse of 20 to 20,000 cps, ± 1 db. It 
is 15" wide, 4" high, and 9" deep. 

Further information is available 
from the Sound Sales Division of the 
firm at 1900 Clark Street, Racine, 
Wisconsin. 

NEW 4 -INCH PM SPEAKER 
Quanl- Nichols Company, Marquette 

Road and Prairie Avenue, Chicago 37, 
Ill. has developed a new speaker of ex- 
tremely shallow construction which is 
designed to solve the technician's prob- 
lem where space and cost are of primary 
importance. 

The "Little Four" (Model 4A06) is 
a rugged 4" PM type with a miniature 
magnet construction which permits its 
installation in any radio or TV set. It 
has RETMA standard rim mounting 
holes and .58 oz. Alnico V magnet with 
U- shaped pot. Maximum watts input is 
2.5. Voice coil impedance is 3.2 ohms ± 
10!;. 

A data sheet on this speaker is avail- 
able upon request. 

10 -WATT AMPLIFIER 
Webster Electric Company, 1900 

Clark Street, Racine, Wisconsin has 
announced the addition of a 10 -watt 
audio amplifier to its line. 

Known as the Model 96 -10, this am- 
plifier has a frequency response at 1 
watt output of 20 to 40.000 cps, flat 
within .3 db. At 10 watts output, re- 
sponse is fiat ±0.5 db 20 to 22,000 cps. 
Harmonic distortion is .3 per -cent at 3 
watts. 50 cycles and .75 per -cent at 
10 watts. 50 cycles. Noise level is - 80 

db below 10 watts. Output impedances 
of 4, 8, and 16 ohms are available. 

The amplifier is 12" wide, 61i" deep, 
and 61Y' high. It weighs 16 pounds 
and is finished in antique copper. 
Further information is available from 
the Sound Sales Division of the corn - 
pany in the form of Bulletin R8A1. 

STEREOPHONIC RECORDER 
The Peuh-ot, Corporation. 777 South 

Tripp Ave., Chicago 24. Illinois has 
designed and built a new stereophonic 
"Dynacord" magnetic tape recorder 
which is the heart of the firm's "All - 
Electronic Orchestra." 

This new "All- Electronic Orchestra" 
consists of a specially designed "Dyna- 
cord" recorder and reproducer, incor- 
porating six separate high -fidelity loud- 
speaker s' st('ms. In playback. each 
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recorded channel is fed through a 
separate loudspeaker system resulting 
in true stereophonic sound with the 
additional advantage of spatial per- 
spective. 

The unit has a professional tape 
transport mechanism plus six pream- 
plifiers with vu meters, all mounted in 
the upper part of a console. Each vu 
meter gives recording level control for 
monitoring each of the six individual 
channels. The lower part of the con- 
sole houses the mixer, power supply, 
and six power amplifiers. The purpose 
of the mixer is to electronically mix 
six channels for monitoring during re- 
cording, at the same time maintaining 
isolation of the different tracks. 

DUAL -CONCENTRIC SPEAKERS 
ph Not y/ Intl rnut,onal Ltd.. Ilford, 

Essex. England has developed two new 
dual -concentric loudspeakers, one a 12" 
and the other a 15 ". 

Each unit has a 6" x 4" elliptical 
loudspeaker, with a speech coil of alu- 
minum wire, mounted concentrically 
with the low- frequency cone, giving a 
good high -frequency response with 
wide polar distribution. A crossover 
network, operating at a frequency of 
2000 cps, is mounted on the arms of 
the bass loudspeaker. This network 
employs an air -cored inductor and a 
paper dielectric capacitor to ensure 
reliability and freedom from distor- 
tion. 

In the 12" model, the speech coil is 
1" in diameter and works in a field of 
either 10,000 or 12,000 gauss, accord- 
ing to the requirements of the cus- 
tomer, while the high- frequency speak- 
er has a flux density of 8500 gauss. 
Frequency coverage is 40 to 15.000 cps. 

The 15" model has a 2" diameter 
speech coil and works in a field of 15,- 
000 gauss with a total of 228.000 lines, 
while the high -frequency speaker has a 
flux density of 12,000 gauss. Response 
extends from 20 to 17.000 cps. 

SPEAKER -MICROPHONE 
Tv1t Inc., Telex Park, St. Paul 1, 

Minni ,ta has combined a new dynam- 
ic speaker- microphone into a small, 
compact, low cost unit. 

Designated Model #100, the unit is 
housed in a steel and thermoplastic 
case which can he mounted in the mike 

housing of dictating machines, port- 
able radio transceivers, and other elec- 
tronic apparatus where a transmit- 
ting- receiving unit is desired. An ex- 
ternally - mounted transformer for 
matching the microphone to the grid 
circuit is available. 

March. 1955 

WEEPING THE COUNTRY 

The Greatest Advance 
IN AMPLIFIER DESIGN 

IN TWENTY YEARS' 

FISHER 
Z -MATIC PAT. PEND. 

AT the recent Audio Fairs in New York, Chicago, Boston and Los 

Angeles, by far the greatest crowds were to be found listening 
to demonstrations of FISHER Z- Matic, one of the outstanding 
technological advances in amplifier design in twenty years. Regard- 
less of the speaker system, be it a modest 8" unit or a giant assem- 

bly, the vast acoustic improvement contributed by FISHER Z -Matic 
is instantly apparent, and truly astonishing. For Z -Matic has at one 
stroke eliminated the energy -wasting, distortion- producing mis- 

match that has prevented the complete union of speaker and ampli- 
fier ever since the advent of electronic sound reproduction. Z -Matte 
is now built into all FISHER amplifiers, at no increase in cost. 

50 -Watt Amplifier Model 50 -AZ 
100 watts p l.l \\ orld's 11no, all-triode 
amplifier. Uniform within I db, 5 to 
100.000 cycles. Less than I - distortion 
at 50 watts. Hum and noise '6 db below 
full output. Oversize, quality components 
and finest workmanship. $159.50 

Master Audio Control so 
"Finest unit yet offered." - Radio and 
TV News. 25 choices of record equali. 
zation, separate bass and treble tone con- 
trols. loudness balance control. 5 inputs 
and 5 independent input level controls, 
two cathode follower outputs. 
Chassis, S89.50 Irish cabinet, $97.50 

What Z -Matic Does 
Multiplies the efficiency and effective audible 

range of any speaker system. regardless of size. 
The continuously variable Z -Matic control 

permits any setting. according to personal taste 
or the requirements of the speaker system. 

Eliminates need for oversize speaker enclo- 
sures and automatically corrects inherent defi- 
ciencies in speaker or speaker housing. 

Z -Matic must not be confused with tone, 
equalization, loudness balance or damping fac- 
tor controls. It is an entirely new development. 

Only FISHER amplifiers have Z- Matic. 

A Word to Our Patrons 
Your FISHER 50 -A or 70 -A amplifier can be 
readily equipped with Z- Matic. A complete kit 
of parts and easy -to- follow instructions are 
available at a cost of only $2.50 to cover 
handling. Give serial number and model. 

25 -Watt Amplifier Model 10 -AZ 
50 -watts peak! More clean watts per dollar. 
Less than 1/2% distortion at 25 watts (0.05% 
at 10 watts.) Response within 0.1 db, 20. 
20.000 cycles: t db. 10 to 50,000 cycles. Hum 
and noise virtually non -measurable! 399.511 

Prices Slightly Higher West of the Rockies 

WRITE TODAY FOR COMPLETE SPECIFICATIONS 

FISHER RADIO CORP. 21 -23 44th DRIVE L. 1. CITY 1, N. Y. 
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ç1,e J:1 tr'CC'J,i r 
FOR THE FULLEST ENJOYMENT 

OF YOUR HOME MUSIC SYSTEM 

FISHER 
ACCESSORIES 

MIXER -FADER Model 50 -M 
NEW! Electronic mixing or fading of any two signal 
sources (such as microphone, phono, radio, etc.) No 
insertion loss. Extremely low hum and noise level. High 
impedance input; cathode follower output. 12AX7 tube. 
Self- powered. Beautiful plastic cabinet. Only $19.95 

PREAMPLIFIER -EQUALIZER 50 -PR 
Professional phono equalization. Separate swit hes for 
HE roll -off and LF turn -over; 16 combinations. Handles 
any magnetic cartridge. Extremely low hum. Uniform 
response, 20 to 20,000 cycles. Two triode stage.. Fully 
shielded. Beautiful cabinet. Self -powered. $22.95 

PREAMPLIFIER -EQUALIZER 50 -PR -C 
WITH VOLUME CONTROL 

50 -PR -C. This unit is identical to the 50 -PR but is 
equipped with a volume control to eliminate the need 
for a separate audio control chassis. It can be connected 
directly to a basic power amplifier and is perfect for a 
high quality phonograph at the lowest possible cost. 

$23.95 

HI -LO FILTER SYSTEM Model 50 -F 
Electronic, sharp cut-oft filter system for suppression of 
turntable rumble, record scratch and high frequency 
distortion - with absolute minimum loss of tonal range. 
Independent switches for high and low frequency cut -off. 
Use with any tuner, amplifier, etc. $29.95 

PREAMPLIFIER Model PR -5 
A sell -powered unit of excellent quality, yet moderate 
cost. Can be used with any low -level magnetic cartridge, 
or as a microphone preamplifier. Two triode stages. 
High gain. Exclusive feedback circuit permits long out- 
put leads. Fully shielded. Uniform response, 20 to 20,000 
cycles. The best unit of its type available. $12.57 

OUR APOLOGIES... 
If you were one of the thousands who had to wait for delivery on 

your FISHER audio equipment during December and January, may 
we extend our apologies for any inconvenience caused you. The de- 
mand for FISHER equipment simply outran the available supply. We 
want to thank you for your patience and loyalty and know they will 
be rewarded in the knowledge that the best was worth waiting for! 

WRITE TODAY EOR COMPLETE SPECIFICATIONS 

FISHER RADIO CORP. 21 -23 44th DRIVE L. I. CITY 1, N. Y. 
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Sensitivity of the microphone with 
transformer is 52 db below 1 volt per 
dyne per square centimeter of sound 
pressure. As a receiver, the unit will 
deliver 120 decibels of sound pressure 
with 10 milliwatts of power input. 
Nominal impedance is 10 ohms. 

Dimensions of the speaker- micro- 
phone are 1" x 1" x °14" and weight is 
approximately 1, ounces. For addi- 
tional information on this unit, write 
Dept. KP of the company. mentioning 
this publication. 

MI;:IATURE SPEAKER 
Jcuscn .11(otitjurtarmy Co., 6601 S. 

Laramie, Chicago, Illinois is in pro- 
duction on a compact. miniature. high- 

ly- sensitive loudspeaker which has 
been especially designed for transistor- 
ized pocket radios. 

The P275 -Y measures 2?.í " in diam- 
eter, 11 }.{," in depth, and weighs less 
than 23i " ounces. Normal voice coil 
impedance at 1000 cycles is 16 ohms. 

GARRARD INNOVATIONS 
Garrard Sales Corporation. 164 

Duane Street, New York 13, N. Y. has 
added several new features to its rec- 
ord playing equipment to facilitate 
and simplify installation. 

All of the units are now supplied 
with six feet of UL- approved line cord 
and with a pickup cable, terminating in 
a standard phono jack. 

Another feature is the completely 
new type of mounting suspension, 
easily installed by simply pressing the 
mounting hardware, once it is attached 
to the changer, into the holes of the 
baseboard. This automatically locks 
the unit in place. Inasmuch as there 
are no nuts or adjustments to be made 
on the motorboard proper, "floating" 
installation of the changer is greatly 
expedited. 

A further feature is that the level 
of each spring can be adjusted from 
the top of the record changer. 

RECORD CLOTH 
Mill Rirer Ant olltotire Products 

Corp., 722 Middle Neck Road, Great 
Neck, N. Y. has developed a new clean- 
ing cloth which is being marketed as 
the "Swami No- Static." 

The cloth is a specially woven, super- 
soft, downy- napped lintless flannel 
cloth which has been impregnated with 
an exclusive composition of anti- static 
agents. When records or styli are 
cleaned with this cloth, the accumu- 
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lated dust is removed and at the same 
time a molecular film of highly potent 
anti -static agents is deposited on the 
record. This film dissipates the static 
charges which attract dust and re- 
mains highly effective for a consider- 
able period of time. 

The new cloth is currently available 
at dealers or from the manufacturer 
direct. 

REAR SEAT SPEAKER 
General Cement Mfg. Co.. 919 Tay- 

lor Avenue, Rockford, Illinois has re- 
cently introduced a "Rear Seat Speak- 
er Baffle Kit" for service technicians. 

The new kit includes a metal grille 
and three -position switch. The grille 
is said to be both fadeproof and tam- 
perproof to protect the speaker cone 
from damage. The switch, to be 
mounted on the dashboard, permits a 
choice of either speaker or both simul- 
taneously. Colors available are either 
gray or brown. 

The kit is designed to be used with 
any quality speaker on the market. It 
will be available through distributors 
from coast to coast. 

LADDER NETWORK 
The Duren Company, Dept. RF, 191 

Central Avenue, Newark 4, N. J. has 
announced the availability of a con- 
tinuously variable unbalanced ladder 
network, the Series LA -920. 

The new unit allows continuous 
variation of attenuation and is recom- 
mended for applications where sound 
levels must be changed smoothly with- 
out any transient disturbances, or 
where levels must be set closer than 
in step -type units. 

The standard series is available in 
terminal impedances of 30/30, 50/50. 

125/125, 150 /150, 200/200, 250/250, 
500/500, 600/600. Special designs are 
available on a custom basis. 

12" SPEAKER GRILLE 
D ci M Products. 13144 W. McNich- 

ols Rd., Detroit 35, has announced the 
addition of a 12" speaker grille to its 
line. 

The new grille has been specifically 
designed to meet the demand for the 
custom installation of 12" speakers in 
new or existing construction. It is 
available in chrome or neutral grey 
hammertone. A prime coat finish is 
also available where painted finish is 
required by the installation. The unit 
comes complete with grille cloth and 
required hardware. 1pß 
March, 1955 

MODEL 7 0 - R E 

World's 

Finest 
BY LAB 

STANDARDS 

ISHER 
J l(AFS.SÍcl/ed 

FM-AM TUNERS 
HE truest index to the quality of FISHER Tuners is the roster 

1 of its exacting users. Among our professional patrons are 
Eastern FM stations who specifically chose THE FISHER, after 
competitive trials, on remote pickups for rebroadcast to their own 
communities. Reception of FM stations over 150 miles distant, 
terrain permitting, is a regular occurrence if you own a FISHER. 

MODEL 70 -RT 
Feunacs t.artnu, it,ni /it ity (1.5 mv for 

221 db of quieting); works where others fail. 
Armstrong system. adjustable AFC on switch, 
adjustable AM selectivity, separate FM and 
AM front ends. Complete shielding and 
shock -mounting on main and subchassis. Dis- 
tortion below 0.04% for I volt output. Hum 
level: better than 90 db below 2 volts out- 
put on radio, better than 62 db below output 
with 10 mv input on phono. Two inputs. 
Two cathode follower outputs. Self- powered. 
Exceptional phono preamplifier with enough 
gain for even lowest -level magnetic pickup. 
Full, phono equalization facilities. 15 tubes. 
Six controls, including Bass, Treble, Volume, 
Channel / Phono- Equalization, Tuning and 
Loudness Balance. Beautiful Control Panel. 
siZE: 14!4" wide, 81Y" high, 91,4" deep. 

MODEL 50 -R 
Identical to the 70 -RT but designed for 

use with an external preamplifier -equalizer, 
such as the FISHER Series 50 -C. 

MODEL 50-R 

MASTERPIECE OF TUNER DEF.IGN 

MODEL 70 -RT 

$1845° 
MODEL 50 -R 

$1645° 
PRICES SLIGHTLY hI-RER 

WEST OF THE ROCK ES 

Write for Full Details 

FISHER RADIO CORP. 
21 -23 44th DRIVE 

LONG ISLAND CITY 1, N.Y. 
_. Ilfl ll ll11II í11l1111111 lllllllllllll 
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Become an 

ELECTRICAL ENGINEER 

Major in Electronics or Power 
BS Degree in 36 months 

4iirPrepare now for a career 
as an electrical engineer or 

engineering technician - and take 
advantage of the many opportuni- 
ties in these expanding fields. 

You can save a year by optional 
> ear 'round study. Previous military, 
academic, or practical training may 
be evaluated for advanced credit. 

Enter Radio and Television - courses 12 to 18 months 
You can be a radio technician in 12 
months. In an additional 6- months you 
can become a radio -television techni- 
cian with Associate in Applied Science 
degree. Color television instruction is 
included in this program. 

These technician courses may form 
the first third of the program leading 
to a degree in Electrical Engineering. 
Twenty -one subjects in electronics. 
electronic engineering and electronic 
design are included in these courses. 

Courses also offered: radio- televi- 
sion service (12 mos.); electrical serv- 
ice (6 mos.); general preparatory 
(3 mos.). 

Terms -April, July, September, January 

Faculty of specialists. 50,000 former stu- 
dents - annual enrolment from 48 
states, 23 foreign countries. Non -profit 
institution. 52nd year. Courses approved 
for veterans, Residence courses only. 

Ms.sA 

MILWAUKEE 
SCHOOL OF ENGINEERING 

ti MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RT -355. 1025 N. Milwaukee Street 
Milwaukee I. Wisconsin 
.od FREE Illustrated booklets 

Career In Electrical Engineering. 
Career In Radio -Television. 

1 am interested in 
(name of course) 

Name Age- 

Address 

City -Zone State 

If veteran, Indicate date of discharge 
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Within the Industry 
(Continued from lxige 33) 

at 25 Valley Road in Montclair, New 
Jersey ... An electronics products di- 
vision which will specialize in subcon- 
tract work on military and industrial 
electronic projects has been estab- 
lished by ARVIN INDUSTRIES. INC. Leo 
W. Burns is the sales manager of the 
new division ... A new wholesale dis- 
tributing firm featuring parts and ac- 
cessories for radio, television, and other 
devices has opened at 20 Willoughby 
Street in Brooklyn as DIAL ELECTRON- 
ICS ... Paul M. Cornell has formed 
his own sales organization, CORNELL 
SALES COMPANY. with headquarters at 
1340 Ford Road, Lyndhurst, Ohio. 

* s e 

STEREO -SOUND SOCIETY has been or- 
ganized at 6356 De Longpre Avenue, 
Hollywood 28, California for the pur- 
pose of providing latest information on 
new developments in stereophonic re- 
cordings and equipment to the public. 

Created as a non -profit organization, 
the new society is being sponsored by 
engineers, manufacturers, and repre- 
sentatives of the audio industry. The 
idea was conceived by John de Yeiser. 
C. M. Brainard is chairman of the 
group. 

The Society will have information on 
stereophonic sound available for free 
distribution. The mailing list is now 
being compiled. 

e: a 

CHARLES EISLER. JR. has been elected 
president of Eisler Engineering Co.. 
Inc. of Newark, N.J. 
succeeding his fa- 
ther, Dr. Charles 
Eisler, founder of 
the firm, who moved 
up to chairman of 
the board. 

Mr. Eisler was 
formerly vice- presi- 
dent of the company 
which manufactures indexing turn- 
tables, positioners, and other machin- 
ery used in the radio tube industry 
and other fields. 

He holds mechanical. electrical, and 
metallurgical engineering degrees from 
M.I.T. and Stevens Institute of Tech- 
nology. 

e a 

DR. DONALD B. SINCLAIR has been ap- 
pointed vice -president of engineering 
for General Radio Company of Cam- 
bridge, Mass. He has been with the 
firm since 1936 ... WILLIAM O. FAXON 
has been elected a director and to the 
newly -created post of executive vice - 
president of Tracerlab, Inc.... LEO 
R. MEAD, technical assistant to the 
chief engineer of Hallicrafters, passed 
away suddenly at the age of 51. He had 
been with the company since 1950 . . 

LELAND G. STONE has been named chief 
cabinet designer for CBS -Columbia ... ALBERT BRAND. secretary- treas- 
urer of Radio Merchandise Sales, Inc. 
died suddenly in New York at the age 
of 46. He was one of the founders of 

RMS ... E. K. FOSTER has been 
named group executive in charge of 
Bendix's radio, television and broad- 
cast receiver, York, and Cincinnati di- 
visions ... Electro- Voice, Inc. of 
Buchanan, Michigan has appointed 
CULLEN MACPHERSON as assistant 
manager of the reproducing compo- 
nents division. GEORGE R. RILEY as as- 
sistant manager of the distributor sales 
division, LLOYD W. LORING as sales en- 
gineer, and EVERETT E. LEEDOM as ad- 
vertising manager ... WARREN DEAN 
has been named contract manager for 
Crescent Industries, Inc. of Chicago 

D. S. W. KELLEY is now in charge 
of preparing electronic data and pub- 
lications for Allen- Bradley Co. of Mil- 
waukee ... RICHARD A. GRAYER. 
vice -president and director of market- 
ing for Hallicrafters, died recently in 
New York following a heart attack suf- 
fered during a business conference . . 

BENEDICT J. PARDINI has been named 
supervisor of the drafting and design 
group of Cook Research Laboratories 
of Chicago. He joined the firm in 1948 
as a mechanical development engineer 

PAUL L KUCH is now in charge of 
the advertising and sales promotion ac- 
tivities for Tobe Deutschmann Corp. 

Mmxhank Sales Company has 
added JOHN R. DAILEY to its sales en- 
gineering staff ... A. E. KELEHER. JR. 
has been named product manager of 
Raytheon's communications equipment. 
He will also retain his post as staff as- 
sistant on the Waltham, Mass. elec- 
tronic firm's product planning commit- 
tee . . . HOWARD D. TINDALL has been 
appointed manager of the transformer 
division of Federal Pacific Electric 
Company. His duties will also include 
the management of Gardner Electric 
Manufacturing Company, the firm's 
San Francisco subsidiary ... Winston 
Electronics, Inc. has appointed WIL- 
LIAM PLATT to the post of vice- presi- 
dent in charge of sales for its line of 
TV test equipment.... S. GANGI is 
the new general manager of George 
Rattray d Co., Inc., manufacturers of 
precision potentiometers ... E. M. 
CAPPUCCI has been appointed director 
of sales for Radio Merchandise Sales, Inc.... The television and broadcast 
receiver division of Bendix has named 
JOHN P. BROCKI to the post of assist- 
ant service manager and A. C. BOSS as 
chief field engineer ... The Kay 
Electric Co. has appointed JOHN GIL- 
MORE to the post of general sales man- 
ager of its electronic instrument line ... SAMUEL OLCHAK is the new gen- 
eral sales manager of Regal Electron- 
ics Corp. of New York ... Kay Lab 
of San Diego has appointed RICHARD 
REYBURN to the post of chief of tests 
and EARL CUNNINGHAM to the TV 
camera equipment development de- 
partment ... EDWARD S. MILLER has 
been named general manager of Sher- 
wood Electronic Laboratories of Chi- 
cago. He will be responsible for the 
firm's new line of hi -fi equipment. He 
was associated with The Radio Crafts- 
men of Chicago for 7 years as chief 
engineer. 
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THE ONLY ROTATOR WITH THESE EXTRAS TO SELL! 
SMARTLY STYLED CONSOLE 

WITH PIANO TUNING 
The striking control console is designed for beauty of 
design as well as ease of operation. Actuates the rotator 
with the slightest touch. Available in mahogany or ivory 
cabinet. 

STOP WATCH TUNING ACCURACY 
Pinpoint control system is unsurpassed in consistent accu- 
racy of indication. Stops antenna instantly within tth degree 
of desired position. No drift or ambiguity. 

POWERFUL INLINE DESIGN 
Supports direct deadweight load of largest stacked array. 
Resists downthrust and bending moment. Built -in thrust 
bearings. No extra parts to buy. No breakable offset 
bearings. 

REPLACEABLE FACTORY SEALED 
CARTRIDGE UNIT 

Sealed power drive unit eliminates the former need of 
dismantling the antenna when servicing. Simply loosen 
3 screws to remove the sealed unit. 

BALANCED POWER 
Close tolerance 3200:1 reverted gear drive (within .002 
in. tolerance) efficiently transmits 100% of developed 
power. No inherently weak worm gears. 

390 DEGREE ROTATION 
390 degrees -the broadest traverse range now in use - 
speeds and simplifies station selection beyond standard 
360 degree revolution. p tt II í 

COLORFUL "CARRY -ALL" CARTON 
Safely protects Roto-King en -route ... eases on- the -lob 
carrying of units...comes in handy in the shop or around 
the home. A HD merchandising extra at no extra cost. 

AUTOMATIC VOLTAGE 
COMPENSATION 

Advanced circuitry achieves automatic voltage compensa- 
tion for stability and exactness of indication despite line 
voltage fluctuations. 

Write for 8 -page 
Roto -King engineering 

brochure No. 288. 

Look to JFD for Engineering Leadership) 

MANUFACTURING CO., INC. 
6101 16th AVENUE, BROOKLYN 4, N. Y. 
INTERNATIONAL DIVISION: 15 Moore Street, New York 4, U.S.A. 

ROTO -KING IS LIKE A DIRECT LINE 
TO EVERY TV STATION IN YOUR AREA. 
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Your customers will like 
Mallory Midgetrols® 
and so will you 

NO FUSS -Midgetrols cut replacement time to minutes. 
The round, tubular shaft is simple to cut to exactly the 
length you need ... and it's easily adapted to split - 
knurl, flatted or set screw type knobs. Attaching an 
AC switch is a cinch, without taking the control apart. 

NO KICK- BACKS -Midgetrols give your customers 
the long, trouble -free service that makes lasting friends. 
You can count on them for performance that equals or 
exceeds that of original equipment, because they're 
engineered to provide accurate resistance, superior 
stability, in any radio or TN- set ... in any climate. 

NO DOUBT ABOUT IT- Midgetrols save you 
time and money. Your local Mallory distributor is 
ready to supply a special Mallory Control Kit that will 
set you up to service more than 50 models of radio and 
TV sets. You'll get a stock selected on the basis of set 
popularity in your own area ... plus a free metal 
storage cabinet. Call your Mallory distributor today, 
or write to Y.O. Box 1558, Indianapolis, Indiana. 

BE SURE TO USE ... 
MALLORY POWER RHEO- 

- STATS ... vitreous en- 
amelled, in ratings from 
25 to 500 , alls, Nltll 
exclusive I ged eolllaet 
arm for posi l i%e eons ael. 

MALLORY DEPOSITED 
CARBON RESISTORS .. 
high slabili Is resi.he- -. 
with tuleranrr. of I i ur 
10% . . at Iouer east 
than 1, ire- ounds. 

MALLORY 
"4=1.1111 

CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 
RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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ONE of Barney's most consistent and 
attractive characteristics was his 
normal sunny disposition; so when 

Mac, his employer, stepped inside the 
service department after lunch and 
caught sight of Barney standing in the 
middle of the room with a most lu- 
gubrious and rueful look on his 
freckled countenance, it was quite a 
shock. 

"Nothing could be as bad as you 
look," Mac hastened to say with con- 
viction. "Pull in your lower lip be- 
fore you step on it. What's wrong ?" 

Barney pointed wordlessly to an ob- 
ject on the bench. Looking closely, 
Mac saw it had been a small a.c. -d.c. 
radio with a red plastic cabinet; but 
now the top of the cabinet had softened 
and drooped down over the tubes and i.f. 
transformer cans so that they became 
so many formless bumps beneath the 
melted red sheet. The dial markings on 
the front of the cabinet were pulled 
and distorted in appearance like the 
face of one of the limp watches in a 
Dali painting. 

"What did you do to that cabinet ?" 
Mac demanded as his forehead creased 
in a frown. 

"Now don't flip your lid," Barney 
said hastily. "I've already called the 
distributor long- distance and ordered 
a new cabinet which should be in to- 
morrow. Naturally, I'll pay for both 
the call and the cabinet." 

"But how did you melt it down like 
that ?" Mac persisted, a grin tugging 
at the corners of his mouth in spite of 
himself as he looked at Barney's woe- 
begone expression. 

"This set will not stay in alignment. 
You can set the i.f. trimmers right on 
the nose, but after the set plays for a 
few minutes they drift out . of line. I 
decided to see if heat was causing the 
trouble by turning our infrared spot 
light on this i.f. transformer can right 
here on the back of the chassis. Since 
this would take only a minute. I didn't 
bother to take the chassis out of the 
cabinet. Just as I set up the lamp, a 
customer came in the front door. I 
went to see what he wanted without 
turning off the lamp because I thought 
I'd be back in a sec or so. 

"Well, he was one of those charac- 
ters who insist on giving you a com- 
plete case history of his cigar -box re- 
ceiver before he intrusts it to your 
tender care. I had to listen to its age, 
its many original virtues -including 
unmatched tone -the horrible tortures 
it had endured at the hands of other 
unscrupulous and unprincipled service 
technicians, and finally its present 
symptoms in the most minute detail. 
He finished his long -winded discourse 
with a little apple -polishing comment 
on how highly our service had been 
recommended to him and how sure he 
was that we would do him a splendid 
job at a very reasonable price. He 
was especially emphatic about this 'rea- 
sonable price' angle. To cut a long 
and painful story short, it took me a 
good quarter of an hour to hear him 
out; and when I suddenly remembered 
the heat lamp and dashed in here, I 

March. 1955 

MAC'S RADIO 

SERVICE SHOP 
By JOHN T. FRYE 

saw this gooey and disgusting mess." 
"Well," Mac said slowly, "I guess it 

has taught you a lesson; so I suppose 
the store can absorb the cost of tui- 
tion. These new plastic cabinets re- 
quire different handling than the Bake- 
lite ones did. Remember that woman 
who brought in the kitchen receiver 
that had been melted down simply be- 
cause she left it sitting on top of her 
stove too near the oven vent while she 
was baking? And there was that port- 
able receiver case that practically ran 
into a puddle when it was parked too 
near the toaster on the breakfast table. 

"Keep in mind these new cabinets 
are soft and have a high gloss that 
should be protected. Never turn one 
of them upside down or face down on 
a littered bench while you are remov- 
ing the chassis screws. A sharp - 
cornered little piece of solder is all it 
takes to gouge a deep scratch in the 
soft surface. Always spread a clean, 
thick cloth down first. I've noticed in 
particular that you've got to be darned 
careful about using any cleaning fluid 
on these cabinets. Most of them are 
very allergic to either carbon tetra- 
chloride or acetone. Wiping the sur- 
face of a cabinet with either of these 
will destroy the gloss and leave a 
sticky, lint- trapping smudge that can 
never be erased. It's a good rule never 
to use anything but mild soapy water 
to clean plastic cabinets of any sort. 
This may be a little slower, and you 
have to stir in more elbow grease, but 
it is much safer." 

"I'm convinced the only foolproof 
procedure is to get the chassis out of 
the cabinet as quickly as possible and 
then to store the cabinet in a safe 
place while you work on the set," Bar- 
ney said earnestly. "A mere dab with 
a hot solder gun tip will put a deep 
dent in one of these new jobs. I notice 

CABINET CRISIS 

a lot of our customers do not want to 
go for the price of a new cabinet when 
the old one is cracked. They expect 
us to glue the crack together. Tem- 
porarily, you can do a pretty neat job 
by coating the broken edges with 
speaker cement and then pressing 
them together, but I notice that after 
a while the crack opens up. especially 
after the cement dries out. Is there 
any good way of preventing this ?" 

"I've had pretty good luck in gluing 
a thin strip of heavy cheesecloth along 
the crack inside the cabinet with a 
good wood adhesive," Mac offered. 
When the glue sets in the meshes of 
the cheesecloth, it produces a sort of 
unyielding patch bonded right to the 
cabinet that prevents the crack from 
spreading. At least cabinets are com- 
ing into the shop that I repaired in 
this way two and three years ago, and 
they are still OK." 

"Hey, what have you got there ?" 
Barney broke in as he noticed a half 
dozen flat little cardboard boxes in 
Mac's hand. 

"These are Dubbings new D -210 
'Plus -50' Music and Test Tape Sam- 
plers," Mac anwered. "Each consists 
of a three -inch reel generously filled 
with about 275 feet of Reeves Mylar 
base 1 -mil -thick tape that is adver- 
tised as being impervious to tempera- 
ture and humidity and practically in- 
destructible. The tape is recorded at 
7Ví2 ips, full- track, with two timing 
beeps, a fifteen -second 5000 cycle tone, 
and about six and a half minutes of 
high -fidelity music recording, including 
Bizet's Carmen Overture and Rimsky- 
Korsakov's Song of India." 

"What are you going to do with 
them? You've already got that Dub - 
bings professional test tape that you're 
so fussy about." 

(Continued on page 142) 
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E E 
The Model 

TV -50 G N OMET R 
A versatile all- inclusive GENERATOR which provides ALL the outputs for servicing: - 

A. M. Radio F. M. Radio Amplifiers Black and White TV Color TV 

- 

00111C1. 1,48 

7 Signa/ Generators in One! 
V R. F. Signal Generator for A.M. 

V R. F. Signal Generator for F.M. 

V Audio Frequency Generator 
V Bar Generator 
V Cross Hatch Generator 
V Color Dot Pattern Generator 
V Marker Generator 

SPECI FICAT IONS: 

R. F. SIGNAL GENERATOR: 
The Model TV -50 Genometer provides complete coverage for 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi -Q coils. 
R.F. is available separately, modulated by the fixed 400 cycle 
sine -wave audio or modulated by the variable 300 cycle to 20,000 
cycle variable audio. Provision has also been made for injection 
of any external modulating source. 

VARIABLE AUDIO FREQUENCY GENERATOR: 
In addition to a fixed 400 cycle sine -wave audio, the Model TV -50 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 

BAR GENERATOR: 
This feature of the Model TV -50 Genometer will permit you to 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV -50 employs a recently improved Bar Generator circuit which 
assures stable never -shifting vertical and horizontal bars. 

CROSS HATCH GENERATOR: 
The Model TV -50 Genometer will project a cross -hatch pattern 
on any TV picture tube. The pattern will consist of non -shifting, 
horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity. 

DOT PATTERN GENERATOR (For Color TV) 
Although you will be able to use most of your regular standard 
equipment for servicing Color TV, the one addition which is a 
"must" is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Model TV -50 will enable 
you to adjust for proper color convergence. When'all controls and 
circuits are in proper alignment, the resulting pattern will consist 
of a sharp white dot pattern on a black background. One or more 
circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots in overlapping 
dot patterns. 

MARKER GENERATOR: 

The Model TV -50 includes all the most frequently needed marker 
points. Because of the ever -changing and ever -increasing number 
of such points required, we decided against using crystal holders. 
We instead adjust each marker point against precise laboratory 
standards. The following markers are provided: 189 Kc., 262.5 Kc., 
456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 Kc., 2000 Kc., 2500 
Kc., 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc. (3579 Kc. is the color 
burst frequency.) 

The Model TV -50 comes abso. 
lutely complete with shielded 
leads and operating instructions. 
Only 

S 50 
NET 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C O. D, 

Try it for 10 days before you buy. 
If completely satisfied then send 
$11.50 and pay balance at rate 
of $6.00 per month for 6 months. 

No Interest or Finance 
Charges Added! If not com- 
pletely satisfied return unit to 
us, no explanation necessary. I_ 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-110, 3849 Tenth Ave., New York 34, N.Y. 
Please rush one Model TV -50. I agree to pay 511.50 
within 10 days and to pay $6.00 per month thereafter. 
It is understood there will be no finance, interest or any 
other charges, provided I send my monthly payments when 
due. It is further understood that should I fail to make 
payment when due, the full unpaid balance shall become 
immediately due and payable. 

Name 

Address 

City Zone .... State 
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Superior's new 
Model 670 -A SUPER METER 

A COMBINATION VOLT -OHM MILLIAMMETER PLUS 

CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750.'1,500'7,500 Volts 
A.C. VOLTS: 0 to 15/30'150,'300!1,500.'3,000 Volts 
OUTPUT VOLTS: 0 to 15/30 'ISO 300.'1,500.'3,000 Volts 
D.C. CURRENT: 0 to 1.5/15'150 Ma. 0 to 1.5'15 Amperes 
RESISTANCE: 0 to 1,000:'100,000 Ohms 0 to 10 Megohms 
CAPACITY: .001 to I Mfd. Ito 50 Mfd. (Good -Bad scale for 

checking quality of electrolytic condensers) 
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms 
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries 
DECIBELS: -6 to +18 +14 to +38 +34 to +58 

Superior's new 
Model TV-11 

ADDED FEATURE: 

Built -in ISOLATION TRANSFORMER 
reduces possibility of burning out 
meter through misuse. 

The Model 670 -A comes 
housed in a rugged, 
crackle -finished steel 
cabinet complete with 
test leads and operat- 
ing instructions. B40 

NET 

TUBE TESTER 
SPECIFICATIONS: 

* Tests all tubes including 4, 5, 6, 7, Octal, Lock- to damage a tube by Inserting it in the wrong 
Peanut, Bantam, Hearing Aid, Thyratron, socket. 

Miniatures, Sub -Miniatures, Novels, Sub -minars, * Free- moving built -in roll chart provides corn - 
Proximity fuse types, etc. plete data for all tubes. * Uses the new self. cleaning Lever Action Switches * Newly designed Line Voltage Control compen 
for individual element testing. Because all ele- sates for variation of any Line Voltage between 
mente are numbered according to pin- number 105 Volts and 130 Volts. 
in the RMA base numbering system, the user * NOISE TEST: Phono -jack on frort panel for plug- 
can instantly identify which element is under ging in either phones or external amplifier will 
test. Tubes having tapped filaments and tubes detect microphonic tubes or noise due to faulty 
with filaments terminating in more than one pin elements and loose internal connections. 
are truly tested with the Model TV -II as any of 
the pins may be placed in the neutral position 
when necessary. * The Model TV -II does not use any combination 
type sockets. Instead individual sockets are 
used for each type of tube. Thus it is impossible 

EXTRA SERVICE -The Model TV-II may be 
used as an extremely sensitive Condenser 
Leakage Checker. A relaxation type oscil- 

The model TVII operates 
on 105.130 Volt 60 Cycles 
A.C. Comes housed In a 
beautiful hand -rubbed oak 
cabinet complete with port- 
able cover. 

lator incorporated in this model will detect 
leakages even when the frequency is one 
Der minute. 

SUPERIOR'S NEW MODEL TV -40 

ITN° 

C.R.T. TUBE TESTER 
A complete picture tube tester * for little more than the price 
of a "make- shift" adapter!! 

The Model TV -10 is aIsolutely co 
plete! Self.conu!ned. Including bull, 
in power supply. it tests picture tubes 
In the only practical w efficiently 
test such tunes: that Is l'y the use of 

separate instrument which is designed 
exclusively to test the ever increasing 
number of picture tubes! e 

EASY TO USE: 
Simply insert line cord into any 110 

volt A.C. outlet, then attach tester 
socket to tube base (ion trap need Model TV -40 C.R.T. Tube 
not be on tube). Throw switch up for Tester comes absolutely 
quality test . . . read direct on complete- nothing else to 

Good -Bad scale. Throw switch down neredHom o l 

din 

e doubakelite 
for all leakage tests. case. Only NET 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C O. D. 

Tests all magnetically deflected * tubes . . . in the set . . . out 
of the set . . . in the carton!! 

SPECIFICATIONS: 
Tests all magnetically deflected picture tubes from 7 inch to 
30 inch types. 
Tests for quality by the well established emirs on method. All 
readings on "Good -Bad" scale. 
Tests for inter -element shorts and leakages up to 5 megohms. 
Tests for open elements. 

Try any of the above 
instruments for 10 days be- 
fore you buy. If completely 
satisfied then send down 
payment and pay balance 
as indicated on coupon. 
No Interest or Finance 
Charges Added! If not 
completely satisfied return 
unit to us no explanation 
necessary. 

March, 1955 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D -110 3849 Tenth Ave., New York 34, N. Y. sme 
l'Lw. !,d the units checked. I ag r, In pay do,tn v,yment 
within 1Ì' dus. and to pay the monthly balance as shown. It Is 
understood there will be no finance. interest or any other charges. 
provided I send my monthly payments when due. It is further under 

Address 

stood that should I fall to make payment when due, the full unpaid City Zone.... Mate 
balance shall become immediately due and payable. 

O Model 670 -A ........Tow Price $21.40 
$7.40 within to days. Balance $3.50 
monthly fo: 8 months. 

O Model TS-11. ..... ..Total Price $47.10 
111.50 within 10 days. Balance $6.00 
monthly for 6 months. 

o Model TV -40 Total Price $15.11 
$3.83 within in days. Balance $4.00 
monthly for 3 months. 
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f' 

SURPLUS BARGAINS 
Cornell- Dublller, 70 MFD, 220 VAC (660 VDC) 
01 Condenser. 
Brand New $4.15 ea. 

100.000 Ohm, 100 Watt Wire 59c ea Wound Adjustable Slider Resistor 
3 for $1.49 

OIL CONDENSER SPECIALS 
rana New. Ceramic Ins. 

1 Mio noon Vin' 51.85 
6 Mio 1500 Vile 2.25 
2 MFD 2000 VOC 1.50 
4 MFD 1000 VDC. 4 MVO 000 VDC. 4 StPO iI \'OC 1.50 

MINIATURE METER 
0-500 Mieroamps. 13es scale, Bakelite 
OODe 

An accurate tiny meter ideal fork 
BRANmeters. SWR Bridges, etc. a 

D NEW .75 EA. 

3 for $9.50 

AMERTRAN PLATE TRANSFORMER 
Pro. 115 V. 80 ci. Sec. 1120. 04120 Volt. ß SSO ma, CCS. Full cast aluminum ease. $14.95 
B RAND NEW 

EIMAC VACUUM CONDENSERS 
32.000 VOC 

12 MMi it'C 12:12. $8.50 

MOBILE DYNAMOTOR 
6 Volt DC Input. 425 Volts et 375 ma Ouput. 
Made by (leer and 

$7G ás21.95 e Pioneer .7 a 

PANEL METERS 
GOV'T SURPLUS. O.E.. WESTINGHOUSE, 

WESTERN ELECTRIC, SIMPSON. ETC. 

3" METERS 0 - AMP RF 52.95 
0 -80 ma DC 2.95 
0 -10 ma DC 2.95 
0.15 ma DC 2.95 

3" METERS 
0 -200 M icroa,nps 10.95 
0.400 Mieroamps 5.95 
0 -500 Mieroamps 5.95 
0.200 Miuiamp 4.50 
0.230 Milliamo .50 
0-3 Milliamp 3.95 

0 -500 Mieroamps 55.95 
0.50 Mill. 3.95 
0 -80 Mill. .S0 
0.150 Volts AC .95 
0.750 Volts DC 5.95 
0.13 Volts DC .95 
0 -1.5 Mill. 3.95 

THE GREATEST METER BUY EVER! 
READ THIS: Westinghouse 3" Meter. Standard 
1' >'lle NX:i 5. Round Ilakellte Case. 0.2 fps lie. Basic 10 Ina can be easily converted n to lher mill rari 2,49 OUR PRICE ONLY e 

OIL CONDENSERS 
MFO-SDOVDC S .95 

IO MFD-SOOVDC 1.50 
2 MFD-1000VDC .93 
3 MFO-1000VDC 1.25 
3 MFO-15OOVDC 2.55 
S ?RFD-1SOOVDC 2.55 
6 MFD-1SOOVOC 2.95 

10 MF0-1SOOVDC 3.75 
3 MF0-2000VDC 3.95 

MFO-2000VDC S3.9s 
MFD-2000VDC .95 

2 MFD-25OOVDC 3.95 
MFD-2300VDC 5.95 
MFD-3000VDC .95 

.1 MiD-75OOVDC 1.r5 
3 MFD-R000VDC 24.95 

.00025 MFD-2514V 5.50 
5 MFD-66OVAC 2.95 

G. E. RELAY CONTROL 
(Ideal for Model Controls, Etc.) 

Contains a sigma midget 8.000 ohm. relay (trips 
at less than 2 MA), high Impedance choke. bi- 
metal strip. nn pilot and many I parts. 
The sensitive relay alone 1. worth much m 
than the total (s /S 
low price ol. I.25 Each 10 for $9.90 

G. E. TEST INSTRUMENT 
Contains General Electric 0 -100 microampere 
meter. Portable metal case 8"x41 /a"x3'.. Ideal 
1 Ion to grid dip meter. field strength 
meter, antennascope, etc. $7.95 
BRAND NEW ea ts2! 

MOBILE RELAY 
n '0O Coil NPST. 20 amp contact for D, natootor 
starting fius 

. 

xtra tact. for silencing 
PST normally cloned. Slade by89Tp' 

>OU there Dunn. Specially priced at .. ea 
WIRE WOUND RESISTOR NIT. 25 popular el. na 
annrled -5, 10. 20. 50. 100 wall Rit lD .7i/ 

READ 'N' SAVE BARGAINS 
n Ilenry SO ma choker ............... .85 
tI ohm 160 watt nomInducIive realator. 

35e e .; 10 for 2.50 
a5 ohm 25 wait non -inductive resistor. 

256 ea.; 10 for 1.95 
Iine 5110 mini ceram r Icons 10 ai .50 
18V AC relay SPST15 Amp contacts 1.75 
220V AC relay SPST 15 Amp contacta 1.75 
01 ait. 10011 Vail' Mims 5 for .05 

.0004 250(1 \'0C Mlees S for .95 

.04 000 V M ican s for .95 
100.000 011m. 100 Watt resist .45 

Min. Order 53.00 -25% with Order- F.0.. New York. 1 

PEAK ELECTRONICS CO 1 

66 West Broadway, New York 7. N. Y. I 

Phone WOrth 2.5439 I 

J 
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RADIO-TV 

Service Industry News 

AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 

THE high degree of community con- 
fidence that can be earned by an ag- 

gressive service association was re- 
cently demonstrated in the city of 
Detroit, Michigan. 

The city of Detroit applied for and 
got educational channel 56. The proj- 
ect is rated as the most heavily en- 
dowed educational TV station in the 
country. It received a huge contri- 
bution from the Ford Foundation and 
substantial contributions from prac- 
tically every industrial, civic, and 
educational group in the city. How- 
ever, experience has shown that in 
areas that are served well by v.h.f. 
broadcast stations, set owners are 
lethargic in the matter of spending 
more money to receive u.h.f. sta- 
tions. 

The executive committee that heads 
up the organization back of Detroit's 
channel 56 took a realistic view of 
the selling problems it faced to get 
TV set owners to convert their sets 
to receive the u.h.f. channel. They 
selected the Television Service Asso- 
ciation of Michigan (TSA) to spear- 
head the drive to sell the u.h.f. chan- 
nel to Detroit set owners. Al Weiss, 
president of the Television Service 
Association, who had been appointed 
a member of the Detroit Educational 
TV Executive Committee several 
months before, was assigned the re- 
sponsibility of working out the tech- 
nical problems involved in selling the 
station effectively. 

One of the projects which TSA will 
handle is that of testing and recom- 
mending conversion equipment to set 
owners. Another phase of the TSA 
assignment is to enlist the coopera- 
tion of manufacturers, parts jobbers, 
set distributors, and other service 
groups to help sell the station to the 
public. 

Early in January the Association 
played host to a galaxy of Detroit's 
industrial, civic, and educational lead- 
ers along with a score of nationally 
prominent television figures to trigger 
the program that will provide a view- 
ing audience for the city's u.h.f. edu- 
cational channel. 

The continuing success of the Tele- 
vision Service Association of Michi- 
gan indicates what can be accom- 
plished when most of the leading serv- 

ice businesses in an area cooperate in 
programs that are for their mutual 
benefit by pooling their efforts in a 
service association. TSA has never 
been a "one man" organization. It has 
benefited through the willing accept- 
ance of association responsibilities by 
practically all members of the group. 
Its programs have been dynamic and 
positive and the association has co- 
operated whole -heartedly with other 
industry elements in all programs that 
were in the best interests of the in- 
dustry as a whole. 

RISA V.H.F. Cooperation 
Another fine gesture of cooperation 

was recently initiated by the Radio 
Television Servicemen's Association of 
Pittsburgh, Inc. 

Pittsburgh's educational TV station 
WQED, operating on channel 13, has 
had some difficulty in building its 
viewing audience. The station's chief 
engineer, Ed Horstman, told mem- 
bers of RTSA that, "Many people who 
are not receiving our signal are una- 
ware of the fact that their sets need 
only a slight tuning adjustment to re- 
ceive our broadcasts. We need to cor- 
rect this unfortunate misconception of 
WQED's receivability in our signal 
area." 

The executive board of the Associa- 
tion, under the chairmanship of John 
F. Cochran, voted unanimously to 
sponsor a program called the "Tuning 
Adjustment Project for WQED." This 
project provides for the Association to 
adjust 25 carefully chosen receivers in 
the borough of Forest Hills. To carry 
out the program, WQED will furnish 
the names and addresses where calls 
are to be made and the RTSA mem- 
bers will attempt to adjust these sets 
for channel 13 reception. If it is found 
necessary to replace a receiving tube, 
it will be charged for at the normal 
list price. However, if major repairs 
are required, the RTSA technician will 
first inquire whether the set owner has 
a regular TV service technician. If so, 
the customer will be advised to call 
the regular service technician to han- 
dle the adjustments. If the customer 
does not have a regular TV service 
technician, the RTSA member han- 
dling the job will offer his services at 
his established rates for labor and 
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parts. When the call is completed, the 
Association technician will mail his re- 
port to the engineering department of 
WQED. 

Minnesota Story 
Late last year service shop operators 

in Minnesota received an invitation to 
attend the first meeting of the newly 
formed Minnesota Television Service 
Engineers, Inc. The announcement of 
the meeting read: 

"The Department of Business De- 
velopment together with the Industrial 
Commission of the State of Minnesota 
are sponsoring the establishment of 
a state -wide organization for persons 
engaged in the business of television 
and radio service. The name of this 
Association is Minnesota Television 
Service Engineers, Inc. 

"In its effort to be of service to the 
electronics industry by helping it to 
help itself, these two departments of 
the State of Minnesota are suggesting 
that all those people who are in this 
business today should become mem- 
bers of this organization now, if they 
are interested in taking steps which 
are vital to their development." 

The organizers are several members 
of the Radio Television Service Asso- 
ciations of Minneapolis and St. Paul, 
who were joined later by members 
from other service associations. A 
broad plan of activity identification has 
been offered for service industry ac- 
ceptance by the Minnesota Television 
Service Engineers, Inc. (MINTSE). 
John Hemak, chairman of the newly 
formed MINTSE, presented a com- 
plete program of standards which was 
originally developed by the Standards 
Committee of NATESA, of which he 
has been chairman since 1951. 

In a letter explaining the MINTSE 
program, Mr. Hemak said: "Certain 
requirements must be met by individ- 
uals in this business. A 'Certificate of 
Recognition' will be issued. If not ad- 
hered to, the possessor would be guilty 
of (violating) the Minnesota Fraud- 
ulent Advertising Law. The defini- 
tions are enhanced by the establish- 
ment of an apprenticeship training 
program with the Minnesota Industrial 
Commission where time, age, and edu- 
cational qualifications must be met. 
The Minnesota Television Service En- 
gineers, Inc. will have all technical and 
business information on file to verify 
qualifications of all its members." 

In essence, the MINTSE program 
embraces the following objectives: 
"Membership will be open to every- 
one connected with the trade as tech- 
nicians, service managers, servicemen, 
specialists, assistants, etc. A training 
program for those entering the serv- 
ice field will be conducted by the ap- 
prenticeship committee of the asso- 
ciation with the cooperation of the 
Bureau of Apprenticeship of the U. S. 
Department of Labor and the Indus- 
trial Commission of Minnesota. 

"Improvement of public relations 
will be the assignment of another com- 
mittee so that the radio listener or TV 
viewer will know the qualifications and 
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RADIO TELEVISION INDUSTRIAL ELECTRONICS 

THIS professional 
TRAINING IS 

THE KIND THAT , 

Really Pays Off! 
. and it costs only a fraction 

of what you might expect to pay! 

FIX ANY RADIO OR TV SET EVER 
MADE... easier...better... faster 

Bucked by the how- to -do -it 
methods so clearly explained in 
this one big 822 -page book. youll 
be prepared for fast, accurate 
service on any radio or television 
receiver ever made. 

Best of all. the cost is only $6.75 
(or see money -saving combination 
offer in coupon). 

Radio & Television TROUBLE- 
SHOOTING AND REPAIR by 
Ghirardl & Johnson is far and 
away the world's most modern, 
easily understood guide. Step by 
step. it takes you through each 
service procedure ... from locat- 
ing troubles with less testing to 
repairing them promptly by fully - 
approved professional methods 
the kind that enable you to handle 
tough Jobs as slick as you now do 
the easy ones. 

COMPLETE SERVICE TRAINING 
For beginners, this giant book 

is a complete service training 
course. For experienced service- 

men, it is a quick. easy way to 
"brush up" on specific jobs; t0 
develop better methods and short- 
cuts and to find fast answers to 
tough Jobs. 

Here are Just a few of the sub- 
jects covered: Components and 
Their Troubles; Basic Trouble- 
shooting Methods; "Static" and 
"Dynamic" Testing: Practical 
Troubleshooting Tips and Ideas; 
AC,DC, 3 -way Portable and Bat- 
tery Set Troubleshooting Prob- 
lems ; Servicing Communications 
Receivers; a Complete Guide to 
Television Service; AM. FM. and 
TV Realignment Made Easy; Re- 
sistor, Capacitor. Inductor and 
Transformer Problems; Servicing 
Tuning. Selector and Switching 
Mechanisms: Loudspeakers: Serv- 
icing Recorders and Record -play- 
ing Equipment ... and dozens 
more. 417 illustrations. Read 
TROUBLESHOOTING AND RE- 
PAIR for 10 days AT OUR RISK! 

SAVE $1.25 
Make your training 
library complete) Get 
both these big books 
at the low price of 
only $12.00 for the 
two (you save 

$1.25). 

*sow* 
tas 

tfstairt 

LEARN BASIC CIRCUITS FULLY... and 
watch service "headaches" disappear 

It's amazing how much easier and 
faster you can repair radios, television 
sets and even industrial electronic 
equipment when you know all about clr- 
cults and what makes each one "tick." 

You locate troubles in a Jiffy because 
you know what to look for and where to 
look. 

You make repairs lots faster, better 
and more profitably! 

Actually, there are only a compara- 
tively few BASIC circuits in modern 
equipment. Radio & Television RE- 
CEIVER CIRCUITRY AND OPERA- 
TION by Ghirardl and Johnson gives 
you a complete understanding of these 
as well as their variations. It teaches 
you to recognize them ... to under- 

The books that 
REALLY SHOW 

YOU HOW! 

More radio -TV technicians have 

(rained from Ghirardi books than 

any others of their kind! Almost 
1300 pages and over 800 pictures 

and diagrams in these two new 

books explain things so clearly it's 

next to impossible for you fo go 
wrong. Each book is strictly up- 

to- the -minute ... NOT a re -hash 

of old, out -moded material. 

stand their peculiarities and likely 
"troublespots" . and shows how 
to eliminate useless testing and 
guesswork in making repairs. 

LEARN MORE -EARN MORE! 

Throughout, this 669 -page book 
with its 417 clear illustrations gives 
you the kind of above -average pro- 
fessional training that fits you for 
the better, big pay Jobs in either servic- 
ing or general electronics. Covers all 
circuits in modern TV and radio re- 
ceivers, amplifiers, phono- pickups. rec- 
ord players, etc. Price only $6.50 
or see money -saving offer in coupon, 
Examine It III days at our risk! 

FREE EXAMINATION...easy terms! 
Uept. RN-35, It IN1 ?11A1t'r & CO., INC. 

232 Madison Ave., New York 16, N. Y. 
Send books indicated for FREE EXAMINATION. In I 

10 days. I will either remit price indicated plus post- 
age or return books postpaid and owe you nothing.' 

n C Radio & TV TROUBLE- Radio & TV CIRCUI- 
SHOOTING SHOOTING AND RE- TRY AND OPERATION 
PAIR (Price $6.75) (Price $6.50) 

COMBINATION OFFER ... Both books 
only $12.00 'Regular price separately 
$13.25.. you save $1.251 

(Combination offer is payable at rate of $3 (plus 
postage! after 10 days if you decide to keep books, 
and $3 a month thereafter until $12 has been paid.) 

Name I 

Address 1 

City, Zone, State I 
IIl'TS'IOE U.S.A. $7.2. for TROUBLESHOOTING i REPAIR: 

I 1.v CIRCUITRY A OI'ER.IT /OY; $1.1.00 for both hunk,; I 
(,shl will n"br. huh nuroM "(,,rely' if Mau "horn hook. in In 1.--------------- -ammo! 

1 

1 

1 

1 
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Your answer to those calls for a 

PRINTED CIRCUIT 

REPLACEMENT CAPACITOR 
Perhaps you've already had calls for printed circuit replacement 
capacitors. Now you can offer your customers the first mass produced 
capacitors for printed circuit chassis. Remember, the new Type 36 
plug -in tubular is an exact replacement for most of today's new printed 
circuit chassis. To stock up now, see your Sangamo jobber or write direct. 

MOISTURE - 

RESISTANT 

END FILL 

BAKELITE 

MOLDED CASE 

the limits of knowledge and services to 
be expected of the person called to 
perform repairs to the set. 

"Preventive maintenance practices, 
standardization of services, exchange 
of service and repair information, im- 
provements in service procedure, all 
will tend to give the customer better 
and longer service from his set at the 
same or lower over -all cost." 

The original organizing committee 
includes Harold Simonson, Forest 
Reine, Warren Schei, Robert Roh- 
weder and John Hemak, representing 
five communities in the state. Since 
then, the Board of Directors has been 
expanded to include a representative 
from each Congressional District. 

Eight occupational classifications 
are proposed in the MINTSE program. 
Five of these classifications are 
recognized for full- fledged participants 
in the service industry, qualified 
to become members of the organiza- 
tion. In the recommended order of 
importance, these five are: (1) service 
engineer; (2) service manager; (3) 
technician; (4) serviceman, and (5) 
specialist. Three classifications are 
provided for those qualified to par- 
ticipate in service work under super- 
vision but who are not eligible for 
membership in the Association. These 
are: (1) apprentices, (2) students, and 
(31 technical assistants. 

KADA of Kansas 
One of the most interesting develop- 

ments in the field of association work 
has been happening in Kansas during 
the past year. 

During the past few years, the 
Wichita Appliance Dealers Association 
has developed an outstanding record 
of successful programs and activities 
in the interest of their members and 
for the good of the television and ap- 
pliance retailing industry in the Wichi- 
ta area. On the heels of this success- 
ful record, they organized the Kansas 
Appliance Dealers Association for the 
benefit of dealers throughout the state. 

In reporting on its activities for the 
past year in the Association's house 
organ, "The Yardstick," Jack Hughes, 
dynamic manager of the organization, 
said: 

¡/ "During this past year we have 
organized and made operative a state 
association of appliance dealers. We 
have held another successful dealer 
clinic. We have organized groups of <- appliance dealers in several of our 
various cities. We have held a suc- 
cessful promotion - state wide - for 
appliance dealer members. We have 
organized and made operative a serv- 
icemen's division of the Wichita 
Appliance Dealers Association, that 
may well be emulated throughout the 
state. We have again proven con- 
clusively that appliance dealers can 
and will work together for the com- 
mon good. This in itself may be con- 
sidered a major accomplishment, since 
recognized authorities have said that 
the spotlight is on Kansas Appliance 
Dealer Association, and that Kansas 
has one of the outstanding associations 

110 RADIO & TELEVISION NEWS 

LEADS ARE CUT 

AND PROPERLY 
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Exact replacement 

in most of today's 

printed circuit chassis 

SC55.2 

SANGAMO ELECTRIC COMPANY 
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in the entire nation. That fact alone 
indicates the degree and quality of the 
progress we have made." 

The formation of the technician's 
division of the Wichita Appliance 
Dealer's Association is a clear example 
of the healthy trend among dealers 
and service shop operators to work 
together on programs that are for 
their common good. Service people 
are finding that the evils of indiscrimi- 
nate discount selling affect them as 
much as it does the legitimate dealers. 
This is but one of the many problems 
that affect dealers and service people 
with equal force. 

The outstanding record of success 
piled up by WADA and KADA demon- 
strates clearly again what can be ac- 
complished in trade associations when 
a competent manager is employed to 
devote his full time to association 
work. C. D. "Jack" Hughes, manager 
of WADA and KADA, has prepared a 
manual on the subject of "How to 
Organize and Operate a Small Asso- 
ciation." Information about it can be 
obtained by writing to C. D. Hughes, 
KADA, Inc., 815 Central Building, 
Wichita, Kansas. 

RTG of Long Island 
Still using the aggressive tactics 

that have sparked their unusual 
growth in the past few years. the 
Radio Television Guild of Long Island 
put on a lively campaign late last year 
in the selection of a slate of officers 
to head the association for the year 
ahead. To make certain that every 
member of the organization had an op- 
portunity to participate in the elec- 
tion, ballots were mailed to all mem- 
bers. The result was a record vote 
and a record attendance at their De- 
cember meeting to hear the results 
of the balloting. 

Murray Barlowe was elected presi- 
dent of the Guild. Officers elected to 
serve with him include: Jim Lyons as 
vice - president; Chris Stratigos as 
corresponding secretary; Bob Hender- 
son as recording secretary; Jim Thorn- 
ton as treasurer; and George Volkens 
as sergeant -at -arms. Trustees elected 
for Nassau are Art Cyr, Jack Wheaton, 
and Ralph Raynor. Queens trustees 
elected included Chet Amble, Jim Clif- 
ford, Sam Pristas, Henry Rogers. and 
Len Silverman. The five trustees 
elected for Suffolk are George Knoldl, 
Sam Margolis, H. McDonald, Gerry 
Rawlins, and Fred Strickland. 

The organization publishes an in- 
teresting monthly house organ called 
the "Guild News." It receives good ad- 
vertising support from independent 
parts jobbers who serve Long Island. 
Associations who are thinking of start- 
ing house organs of their own could 
pick up some good ideas by subscribing 
to the "Guild News." The address of 
the organization is: RTG of Long Is- 
land. Box 87. Bethpage, N. Y. 

TRA of Alameda County 
Another association that completed 

a very successful year is the Televi- 
sion Radio Association of Alameda 
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Your answer to those calls for a 

PRINTED CIRCUIT 

REPLACEMENT CAPACITOR 
You're bound to have more calls for 

plug -in electrolytic replacement ca- 

pacitors for printed circuit chassis 

because more and more manu- 

facturers are using printed circuits 

in the assembly of their television 

receivers. 

Sangamo's dry electrolytic plug -in 

capacitors are exact replacements 

for most of the new sets with printed 

circuit chassis. Stock up now! 

See your Sangamo jobber or write 
to us direct. 
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¡THEN ORROSÌÖN ATTA CKS 
'tzsssn 

PA-TUBE Sip'S WAN 
;§ 

and so does your repu ation 

1 

Look for this brand mark 
-only genuine Perma -Tube 
gives you this protection 

Here's why PERMA -TUBE backs up quality service: 
I. PERMA -TUBE IS CORROSION -PROOF . it's treated with vin - 

synite -then coated inside and outside with a metallic vinyl resin 
base. It's guaranteed to be free from rust in a salt spray test of 
500 hours minimum to an American Society of Testing Materials 
Specification BI17 -49T. This assures long life. 

2. PERMA -TUBE IS STURDY , . . it's made of special, high- strength 
KU_ Steel. 

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

Here's proof of how PERMA -TUBE resists corrosion: 

2 3 4 

Test samples after 1440 hours 
AS TM salt spray test 

JaL 
STEEL 

1. Coated Mechanical Tubing 
note that galvanized coating is 
gone and underlying steel is se- 
verely corroded. 

2. Coated Mechanical Tubing ... note 
that paint coating is nearly de- 
stroyed and zinc coating is cor- 
roded. 

3. Galvanized Mechanical Tubing ... 
note zinc and steel are corroded. 

4. PERMA -TUBE ... note that Perma- 
Tube is relatively unharmed. 

For further details on product and installation, 
write for a copy of the Perma -Tube booklet. 
Jones & Laughlin Steel Corporation, Dept. 
495, 3 Gateway Center, Pittsburgh 30, Pa. 

41/0w IF £a«q I hr i 
STEEL CORPORATION - Pittsburgh 

County, Oakland, California. In re- 
porting on their progress during the 
year, Ernest S. Copley, editor of the 
organization's house organ "TV Flash- 
es," paid tribute to the first Board 
of Directors in an editorial "We Salute 
the Few." In this, he pointed out that: 
"Except for the perseverance and 
dogged determination of a few men, 
perhaps like so many organizations 
have in the past, the infant which is 
our Association today would have 
withered and died in a few short 
months. 

"But despite the discouragement and 
inertia of a weak membership, despite 
lack of funds and the resultant prob- 
lems, these men kept arguing and 
pleading for an association and the 
benefits which derive from group ef- 
fort ..." 
ITTA of Indianapolis 

The Indianapolis Television Tech- 
nicians Association is planning to use 
an unusual type of service selling pro- 
gram to acquaint Indianapolis set 
owners with the association's emblem 
and to sell service. 

The success of the promotional 
campaign to sell outdoor antennas 
that was sponsored by TV Station 
WTTV in Bloomington, Indiana, dem- 
onstrated that set owners will buy TV 
service and accessories if there is 
enough drive back of the sales effort. 
Officers of ITTA are working with 
members of the TTLB staff in the prep- 
aration of an association service sell- 
ing campaign that has an entirely dif- 
ferent approach in promoting ITTA 
members' businesses than those nor- 
mally used by associations. The Bu- 
reau will be furnished detailed in- 
formation about the successes achieved 
in the use of various phases of this 
promotion. Information on the results 
obtained will be made available to 
other associations by the TTLB. 

This should be a very good business 
year for those service shops whose 
owners have learned how to promote 
their facilities and know -how. It will 
be a selling year for all types of busi- 
nesses, for the public will continue to 
be "cagey" about spending its avail- 
able money. 

Your editors would like to make 
available to readers of this department 
information about simple promotional 
plans that have proven successful. 
If you have been using a plan or a 
"gimmick" that brings service jobs 
into your shop, write and tell us about 
it. Share your successful promotional 
ideas with your fellow electronic serv- 
ice technicians by writing to: Special 
Services Editor, TTLB, P. O. Box 1321, 
Indianapolis 6, Indiana. 

Central Television Service of Chica- 
go has graciously made available a 
supply of its new booklet "Why Tele- 
vision Antennas ?" for distribution to 
service businessmen who are interested 
in promoting the sale of outdoor an- 
tennas. If you would like to have a 
copy of this booklet send a stamped 
and addressed en relope to TTLB, P. O. 
Box 1321, Indianapolis 6, Ind. -30- 
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CRYSTAL PACKAGE SALE! 
Genuine 

amGt d f equences!sfals! 

SPECIAL PACKAGE DEAL NO. 1 

goo 
CRYSTALS! 

MIXED FREQUENCIES! AT LEAST 20 HAM BAND FREQUEN- 

CIES! TO OPERATE ON 160, 80, 40, 20, 10, 6, AND 2 METERS 

FOR OPERATION ON FUNDAMENTAL OR HARMONIC FRE- 

QUENCY. 

SPECIAL PACKAGE DEAL NO. I CONSISTS OF: 

80 FT -243 10 FT -17l 10 DC -34.35 

SHIPPING TERMS: Same day shipment! Shipping wt.: 61/4 lbs. Check 

your postal zone and add sufficient postage to cover cost of mailing. 

NOTE: Owing to low ric e. 
crystals in Package Deal No. 1 

are 
guarantee. 

not ubleet to operational 

SPECIAL 
PACKAGE 

$9.95 
DEAL NO. 1 Regular value S69.00! 

SPECIAL PACKAGE DEAL NO. 2 

Guaranteed to oscillate! Consists of 5 choice crystals: 
1- 2ENI1'11 51400 1, Ul' -18 -A 1.000 KC 1 

.' 1 lie Ilea. Value.$l.99 
t REST -.I.. 1111111 -in 12 V. automatic 1 I I ^ li Uo¡. tMlle. . 1.99 

ostatic controlled heating unit. 8- 1- 114 .'' d Iii'. 10.g. tallle 1.99 

mn octal buse. Regular value ....$5.95 1-FT .. .. 5110 he. Reg. value 1.99 

SPECIAL PACKAGE DEAL NO. 2 X8.95 POSTPAID 
Total regular value $13.91. 

SPECIAL PACKAGE DEAL NO. 3 I For single side band 

36 FT -241 LOW FREQUENCY CRYSTALS! 

Frequency range from 370.370 Kc. to 435.185 Kc. in steps of every 

1.852 Kc. approximately. Channels: 0 to 35. 

SPECIAL $95 
POSTPAID PACKAGE 

DEAL NO. 3 Regular value 114.04 

NOTE: Owing to lo w price. 
crystals Package Deal No. 3 
are not su Sleet to oPerSLOnal 
guarantee. 

SPECIAL PACKAGE DEAL NO. 4 
THE BIGGEST CRYSTAL BARGAIN EVER OFFERED! CONSISTS OF: 
I Special Package No. I. Reg. value 59.95 1 Special Package No. 3. Reg. value $3.95 

I Special Package No. 2. Req. value 8.96 Total value $22.85 

PRICE 
ALL 31 PACKAGES 

FOR $19.95 POSTPAID! 

INDIVIDUAL CRYSTALS! 
Guaranteed to oscillate! 

Your choice of frequencies! 
Same day shipment! 

ALL CRYSTALS TESTED FOR ACTIVITY! 
1 -DAY SERVICE FOR EVERYTHING IN STOCK! 

NOVICE 
BAND 

FT -243 FUNDAMENTAL 
FREQUENCIES 

Lots of 10 or more. Ea. 
Individually. Ea. 

YOUR CHOICE 

99c 
80 METERS 

OF FREQUENCIES! 
3701, 3702, 3703 through 3748 
in steps of I KC. 

$1.25 

40 METERS 7176, 7177, 7178 through 7198 
in steps of I KC. 

D O U B L I N G TO 
4 0 M E T E R S: 

3588, 3589, 3590 through 3599 
in steps of I KC. 

SINGLE SIDE BAND -FT -241 -A 
Low Frequency Crystals 79c 

Lut.+ of 10 or 01111 

Lutz of 6 o r more. Each 89c 
Individually. Each 99c 

400 
440 
411 

442 
444 
445 

446 
447 
145 

450 
451 
452 

453 
454 
455 

456 
457 
Ihm 

459 
461 
462 

463 
464 
465 

466 
468 
469 

470 
472 
473 

474 
475 
476 

477 
479 
400 

MISCELLANEOUS & SHIP BAND FREQUENCIES 
81.155 I:, . tal 1 . ne 1'...1 ,1 _ i KI'. /C-34 2.99 

. It.o, 581 a1tni]LI 
Ir. 24., -' % Kl'. tyyPpee 1i'.. 

200 Ku. F'T241 1:112 U. . 1.99 ::Ia Kl.. FT24:3 
200 Ko . Type D('. 1.. In octal 1111,1 27:1 KC. MC7 

base type holder 1.99 28111 KC. 0034 
:1n_7.8 K('. No. D-168:142. Used In 211117 KC. DC-34 

TK102/API 9.95 1151 KC. DC-34 
500 KC. FT-241 .. . ... 1.99 5173 KC. DC 34 

1000 Kl'. Type DC-9, In octal tube 21177 KC. OC-34 
base type holder 3.45 208:1 KC. 11(-34 

20110 K('. FT.243 1.99 1 KC. FT-243 
21109 KC. DC-34 2.98 121Ì KC. 11034 

2.99 11 12.1 KC. DC-34 
2.99 0143 KC. I8':14 
2.99 165:1 KC. DC-34 
2.99 1055 KC. OC34 
2.99 0188 KC. FT243 
2.99 10!1:1 KC. DC-34 
2.99 100:1 Kl'. FT-243 
2.98 MOM KC. FT-243 
1.99 1111:1 K(-. PT-24:1 
2.99 ,123 KC. DC34 
2.96 125 KC. UC34 
2.99 t 114/4 KC. FT 243 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 

2110 KC. DC-:14 
2126 KC. 0034 
21-12 KI'. DC-34 
2166 KC. DC-34 
2174 KI'. 1.87:14 
2182 KC. DC-34 
21112 K('. FT-243 
22116 KC. 0034 
251111 KC. 67-243 

550 KC. DC34 
2 567 KC. DC34 
24129 KC. DC-34 
211:12 KC. FT-243 
2037 KC. DC-34 
26:17 KC. FT-243 
1038 KC. DC-34 
20:18 KC. FT243 
2070 K(. F'T.213 
2017 KC. FT-243 

10:1 KC. DC-34 

2.99 
2.99 
2.99 
2.99 
3.99 
2.99 
2.99 
2.99 
2.99 
1.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
3.99 
3.99 
2.99 
2.99 

1 3.99 
2.99 
2.99 

11518 KC. PT -24:1 
1203 KI'. PT -243 

KC. FT -243 .. 5.99 
10.000 KC. Tyne SR -5 Bliley. In 

('K -1 holder 1.99 

NUMBERS LISTED ARE FUNDAMENTAL 
FREQUENCIES IN KILOCYCLES 

FT-243 
Lots of ID or more. Ea. 
Lots of rr or more. Ea....79c 69C 
Individually. Ea. 985 

1015 2490 2860 3160 4495 5860 6506 6 7373 3 7640 7873 3 8100 8325 8566 7 

1110 2495 2865 3165 4535 5892 5 6525 7375 7641 7 7875 8106 6 8330 8570 

1129 2505 2870 3170 4540 5900 6540 7383 3 7650 7880 8108 3 8333 3 8573 3 

1150 2510 2875 3175 4580 5907 5 6550 7391.7 7658 3 7883 3 8110 8310 8575 

1195 2515 2880 3200 4610 5975 6513 3 7400 7660 7890 8116 7 8341 7 8580 

1525 2520 2885 3202 4620 5955 6575 7406 7666 7 7891 7 8120 8350 8583 3 

1900 2525 2890 3205 4635 5975 6600 7406 6 7670 7900 8125 8358 3 8590 

1915 2530 2895 3210 4680 5995 6606 6 7408 3 7673 3 7906 6 8130 83E0 8591 7 

1930 2535 2905 3220 4695 6000 6625 7416 7 7675 7908 3 8133 3 8366 7 8600 

1940 2545 2910 3275 4710 6006 6 6640 7425 7680 7910 8140 8370 8606 6 

1950 2550 2915 3230 4735 6025 6650 7433 3 7683 3 7916 7 8141 7 8375 8608 3 

1965 2557 2920 3235 4780 6040 6740 7440 7690 7920 8150 8380 8610 

2015 2560 2925 3240 4785 6042 6773 3 7441 7 7691 7 7925 8158 3 8383 3 8616 7 

7017 2565 2930 3290 4815 6050 6815 7450 7700 7930 8160 8350 8620 

7020 2570 2935 3310 4820 6073 3 6840 7458 3 7706.6 7933 3 8163 4 8361 7 8625 

7025 2575 2940 3320 4840 6075 6873 3 7466 7 7708.3 7940 8166 7 81C0 8630 

2035 2580 2945 3340 4845 6100 6906 6 7473.3 7710 7941 7 8170 BICE 6 eú33 

2040 2585 2950 3410 4852 5 6106 6 6940 7475 7716 7 7950 8173 3 8408 3 8640 

2055 2590 2955 3420 4880 6125 6973 3 7483 3 7720 7958 3 8175 8410 8611 7 

2560 2595 7960 3455 4900 6140 1000 7491 7 7725 7960 8180 8416.7 8650 

2065 2650 2965 3465 4930 6142 7006 6 7500 7730 7966 7 8183.3 8420 8658 3 

7090 2655 3500 4950 6150 7025 7506 6 7733 3 7970 8190 8425 8660 

2105 2660 2975 3510 4995 6173 3 7040 7508 3 7740 7973 3 8191 7 8430 8666 7 

7125 2665 2980 3525 5035 6175 7050 7510 7741 7 7975 8200 8433 3 8670 

2130 2675 2985 3640 5090 6185 7073 3 7516 7 7750 7980 8206 6 8440 8673 3 

2135 2680 2990 3655 5127 5 6200 7075 7520 7758.3 7983 3 8208.3 8441 7 8675 

2140 2685 2995 3680 5165 6206.6 7100 7525 7760 7990 8210 8450 8680 

2195 2690 3005 3700 5180 6225 7106 6 7530 7766 7 7991 7 8216 7 8458 3 8683 3 

2300 2695 3010 3160 5235 6235 7125 7533.3 7770 8000 8220 84E0 8690 

2305 2705 3015 3800 5245 6240 7140 7540 7773 3 8006 8225 8466 7 8691 7 

2320 2710 3020 3885 5285 6250 7150 7541.7 7775 8006 6 8230 8470 8700 

2350 2715 3025 3910 5295 6273 3 7160 7550 7780 8008 3 8233 3 8473 3 8706 6 

2355 2120 3030 3955 5305 6275 7113 3 7558 3 7783 3 8010 8240 8475 8708 3 

2360 2750 3035 3980 5327 5 6300 7175 7560 7790 8016.7 8241 7 8480 8710 

2365 2755 3040 3990 5335 6306 6 7200 7566 7 7791.7 8020 8250 8493 3 8716 7 

2370 2760 3045 3995 5385 6315 7206 6 7570 7800 8025 8258.3 8450 8720 

2375 2765 3050 4045 5397 5 6325 7225 7573.3 7806 6 8030 8260 8491 7 8725 

2390 2770 3055 4095 5435 6335 7240 7575 7808 3 8033 3 8266.7 8500 8730 

2415 2775 3060 4110 5545 6340 7273 3 7580 7810 8040 8270 8506 6 8733 3 

/430 2780 3065 4135 5582.5 6350 7275 7583.3 7816 7 8041 7 8273.3 8508.3 8740 

?435 2785 3070 4175 5587.5 6362 7300 7590 7820 8050 8275 8510 8741 7 

2442 
2790 

3095 4220 5687 5 6375 
3 

7308 3 7600 7 7830 8060 
3 0280 

283 3 
8516.7 7 8750 

3075 4215 5645 6373 

2450 2815 3100 4255 5730 6405 7316 7 7606 6 7833 3 8066.7 8290 8525 

2455 2825 3110 4295 S760 6406 6 7325 7608 3 7840 8070 8291.7 8530 

2460 2830 3130 4300 5775 6425 7333 3 7610 7841 7 8073 3 8300 8533.3 

2465 2835 3135 4330 5782.5 6440 7340 7616.7 1850 8075 8306 6 8540 

24/0 2840 3140 4340 5800 6450 7341 7 1620 7858 3 8080 8308.3 8541 7 

2475 2845 3145 4395 5820 6473 3 7350 7625 7860 8083 3 8310 8550 

2485 2855 3155 4450 5850 6500 7366 7 7633 3 7870 1 8091 7 8320 
7 

8560 
3 

285 3150 4445 5825 6475 7358 3 7630 786 

FT-243 
Lola of 10 or more. Ea. 

Lots of 6 or more. Ea. 395 C e 

Individually. Ea. 49e 

4035 4980 5660 5773 3 5880 6273 5 6400 6725 6875 7475 7673.3 7825 

4080 5030 5675 5780 
4165 5205 5700 5806.7 59400 7 6300 6425 

6 

6775 6925 7525 
6 

7706 6 7875 

3 

4190 5300 5706.7 5840 5950 6325 6673 3 6800 6950 7573 3 7725 7906 6 

4280 5437.5 5725 5852 5 5973 3 6350 6675 6806 6 6975 7575 7773 3 7925 

4397 5 5485 5740 5873 5 6240 6373 3 6700 6825 7450 7606 6 7775 7973 3 

4490 5500 5750 5875 6250 6375 6706 6 6850 7473 3 7625 7806 6 7975 

RII items subject to prior sale and cha.,9e 1 rie without noti e. 
e mini. 

cash 
TERMS: m m or s2 so. ALL 5rr +tal order MUST becaccompaned by 

M.O. WITH PAYMENT IN FULL. NO C.O.D. Postpaid shi menta ade i 

LI, S. 
or 

nd possessions only. IN ORDERING INDIVIDUAL CRYSTALS, INCLUDE APROR. 
Sc PERI CRYSTAL malPOSC,!. buylso 

add sal" tax. 
choice Irequene,es wherever 

U.S. CRYSTALS, INC. 805 SOUTH UNION AVENUE 
LOS ANGELES 17, CALIF. 
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RECOTON 
magnetic 
turnover I~ 

cartridge 
gives you 

unsurpassed 

audio 
performance! 

Rccoton features: 1 

Replaceable diamond or sapphire 
styli. 
Frequency response of 20 to 
16,000 cps. 

Added shielding 
High compliance clod low mass 
Independent safety stylus assembly 
Minimum vertccl motion 
Simple installation 

Name your own standards! There is no 
cartridge made that excels the new 
RECOTON- GOLDRING. 

You can enjoy all the advantages of low out- 
put while eliminating hum pickup from 
changer motor, transformer, etc. The answer 
is in Recoton's newly developed push pull 
coil assembly. So thrill to a new experience 
in listening pleasure with this amazing turn- 
over cartridge. It gives a performance that 
will satisfy even the most critical hi -fi enthu- 
siast! And its modest price of $9.90 (includ- 
ing 2 sapphire styli) comes as a pleasant 
surprise! 

So'd by all leading hi -R distributors. For more 
detai'ed literature and name and address of 
distributor nearest you, write to Dept. R 

RECOTON CORPORATION 147 W. 22nd Street New York 11, N. Y. Manufacturers of World Famous Diamond, Sapphire, Osmium Phono Styli 

Ml LONG -PLAVING(33' /,R.P.M.1 N1- FIDELITY 

MASTERPIECES 
COMPLETE TO THE LAST NOTE! 

No Strings 
Attached! No Need to Buy Any 
Records Ever! full Advantages of Trial Membership 

A LI. I masterpieces - yours FREE! Performed by I . world- famous artists. Custom - recorded on pur- 
est vinyl. Reproduced with a tonal fidelity encom- 
passing the entire range of human hearing (50 to 
15,000 cycles.) This amazing offer is made only 

to demonstrate superb quality of our recordings; 
and to show you advantages of trial membership. 
HOW CLUB OPERATES --We advise you monthly 
of new releases. Those you want are sent you for 
FREE trial. After 5 days' listening -only the records 
you decide to keep are billed you at the low member 
ship price of $1.65 per disc (average playing time 40 min.). You save almost % the usual retail price! This 

give- away" offer can obviously not be kept open in- 
definitely. MAIL COUPON NOW with only 25d to 
help cover cost of postage. 

114 

r 

MOZART 
Symphony No. 16 in E Flat, K. 184 

BEETHOVEN 
Piano Sonoro No. 14 in F Sharp, Opus 78 

B RAHMS 
The Academic Festival 

B ERLIOZ 
The Roman Carnival 

VIVALDI 
Concerto in C for Two Trumpets and Orchestra 

WAGNER 
Die Meistersinger, Prelude, Act I 

BACH 
Toccata and Fugue in D Minor 

DUKAS 
Sorcerer's Apprentice 

MOUSSORGSKY 
Night on Said Mountain 

CHOPIN 
Fantaisie,Imprompru, Opus 66 

The Musical Masterpiece Society, Inc., Dept. 47-3 
43 West Mot S New York 23, N. Y. 

Enclosed Is 25e to cover postage for the recordings I of l0 masterpieces listed. Enroll me as trial member. Privileges: No purchase obligation evert Advance notice of releases. 5 day free trial on any discs. I may reject records before or after receipt; may cancel membership at any time. For future l.p. discs I keep. all pay only $1.65 each plus shipping. Limit: Only one sample package per customer. 
Name 
Address 
City State 

686 Bathurst St Toronto 4. Oat.J LCeneda. address 

PRECISION AUDIO FROM WWV 

By GEORGE BERRY 

W 
WV transmits steady audio t of 
440 and 600 cycles which are useful 

I in checking and calibrating oscillators 
and other audio gear. The Bureau of 
"landards carriers on 2.5, 5, and 10 nsr. 
-rnd the two audio frequencies alter- 
nately in successive 5- minute periods. 

If the radio receiver output is run di- 
rectly to an oscilloscope, it is not always 
easy to get a good Lissajous figure dis- 
play on the scope screen unless the sig- 
nal is good and strong, and free from 
noise. Furthermore, it is never quite 
obvious which of the two audio frequen- 
cies is being sent at the particular 

The ultra -simple gadget shown in the 
diagram will help out in both of these 
difficulties. It is an audio- frequency 
anted circuit. The switch St can tune 
it either to 440 cycles or to 600. The 
audio selectivity greatly improves the 
signal -to- not -r ratio of the tone. More- 
over, it is possible to tell instantly whirls 
of the two frequencies is being received l' flipping the switch and noting which 
setting gives the louder signal. 

The circuit is fed through a 220,000 
1,6111 resistor to avoid loading down by 
Ile reeliser output and loss of selectiv- 
ity. The source can be the headphone 
jack or the voice coil terminals of the 
receiver, or the 220,000 ohm resistor 
can be run to the output tube plate 
through a .005 µtd. blocking capacitor. 
A strong signal is helpful. 

The tuned circuit choke, (:ll. can be 
any of several cheap and plentiful types. 
Such "a.c. -d.e." radio filter chokes run 
around 5 or 6 henrys at middle audio 
frequencies and work well. The pri- 
mary of a small, inexpensive 351.6 or 

lar tput transformer is usually 
around 2 henrys and works slightly bet- 
ter. Amid large or high -quality trans- 
formers; they have too touch inductance 
and too low a "Q." Toroidal inductors 
are best but not worth buying for the 
purpose. Any surplus toroid between 
al 10.3 and 3 henrys will give excel- 
lent performance. but the tuning ca- 
pacitance must be adjusted carefully 
because of the high "Q." 

Capacitance values for some common 
inductance values are shown on the dia- 
gram. If the inductance is not exactly 
known, the right capacitance can be 
found by trial with an audio oscillator 
or with the WWV signal itself. 

The choke will pick up hunt frost 
nearby power transformers if located 
too close, hence the advantage of several 
volts of signal to start with. -ÿo,- 

Handy unit for separating and identify- 
ing the audio tones sent out by WWV. 

TO RADIO 
RECE SER 

Cu 

220 K 

1440 -1 

TO 
osuoscoec 

600-I 
C2 

CH. !HENRY 2 HENRYS 6 HENRYS 

CI 13 pfd. .065 pia. .022 pfd. 

C2 07ufd. 03551d. 013 pfd. 

RADIO 8. TELEVISION NEWS 
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FÄYE17EÌ$ SPECTpMÚLT(ESiEß 
WIES 

19.95 

HIGH SENSITIVITY 
AC -DC MULTITESTER 

20,000 ohms per Volt 
The new Lafayette High Sensitivity Diultitester is 
a complete instrument hint a kill. here is an ia- 
strutnent packed with every desirable feature found 
only in instruments costing twice as much. One of 
the most sensitive nmltitesters ever offered. 20.000 
ohms per volt DC: 8,000, ohms AC, having u high 
sensitivity 45 microamps teeter. Full scale AC -DC 
voltage ranges are 0 -10V, 0 -50V. 0 -250V 0 -500V, 
0 -1 000V: DC current ranges 50 uderoamps, 2.5 ma. 
25 ma. 250 ma. Resistance: 0.3K ohms, 0.50K 
ohms, O.500K and 0 -5 megohnts. Decibel range 
-20 +5 db; +5 +22 db (0 db 0.775V -600 ohms). 
Extreme versatility and accuracy. 1% precision 
resistors; 3" meter; beautiful plastic front. with 
metal bottom for ruggedness. Sires: 3 %" x 5 

x 2 % ". Completo with batteries and leads. shp. 
Wt. 4 lbs. 
RW30D NET 19.95 

ht Io:- ,.f 19.25 

SENSITIVE AND ACCURATE 
AC - DC MULTITESTER 

2000 OHMS PER VOLT ON 
BOTH DC AND AC 

NEW POCKET AC -DC 
VOM MULTITESTER 

1,000 ohms per Volt 
This instrument Is one of the best buys that 
Laiasetie ha: ever offered in a Wide Range 
AC -DC MULTITESTER. An ideal portable 
unit that meets the need for a compact, yet 
rugged test Instrument. Has ease of opera- 
tion usually FOUND ONLY IN MORE EX 
PENSIVE INSTRUMENTS. Has 1000 ohms/ 
roll sensitivity on both AC or DC. Uses full 
;M rectangular meter with large easy to read 
scale. Uses 1G, precision resistors, jeweled 
D'Araonval microamp meter movement. 
Ranges: AC-DC and output volts 0 -5, 0 -25, 
0 -250, 0-1000V; DC current 0.1, 0 -10. 0 -100. 
MA: Resistance 0 -10K and 0.100K ohms. In 
handsome sturdy bakelite case. Size: 4 %" x 
3'4" z 1 % ". Supplied Complete with test 
leads and batteries. A Must for every service- 
man, shop, Laboratory or experimenter -and 
at Lafayette's Price you can afford to own one. 
Sllpg. Wt. °_]r lbs. 

ODEL RW- 27C- Complete in Lote uf 3 9.45 
Single, ,. 9.95 

NOW! 

9.95 

No. 

sm 

A ROTATOR AT A BUDGET PRICE 
ROTOR QUEEN 

An unusual buy In very accurate and sen- 
sitive hive VOM. Features single aclertor Seit, li 
for all ranges. Has 3 , sensitive 110 
microamp meter. 2000 ohms per volt on both 
AC and DC, 21 full scale ranges, consisting 
of AC -DC Voltage Ranges: 0 -6; 0 -12; 
060; 0.300; 0.1200 Volts; DC Current 
Ranges: 0-300 us; 0 -3 MA; 0-300 MA ;. Re- 
sistance Ran: 0-20 K ohms; 0.2 Meg - 
ohms; Decibels: 0 db +0 db: +20 db; +34 
db; +46 db (0 db - 0.774V); 

Extreme versatility and accuracy. 1': 
Precision resistors; beautiful plastic trout 
with metal bottom for ruggedness and 
shielding. Size 3 %. x 51/4" x 115 ". Shire. 
Wt. 3 lbs. 
MODEL RW -360 Complete 

In lots of 3 12.45 
SI sly, ea. 12.95 

COMPENSATOR 
for G. E. CARTRIDGE 

Designed for use with O.E. 
reluctance cartridges and 
preamplifiers. Five settings 
include LP. AES, Flat, Good 
78 and Poor 78. No circuit 
loss Is produced by use of 
equalizer. A must ashore 
greater bass and treble re- 
sponse is desired. Flat posi- 
tion gives maximum high frequency response. No wiring 
required -lust plug in. With lead and plug. 218" z 2" 

Stock No. P 
depth 

I 
4 

NET 4.95 

Here is a rotator that is engineered with outstanding quality features but without any fancy doo -dad to add to cost. Weather sealed all aluminum housing with maximum mast support -antenna sets 3" into drive unit. Full 370° rotation in each direction with instant braking for pinpoint accuracy. Direct gear drive for high torque -no worm gears. Lifetime oilite bronze side thrust bearing, rustproof parts. Guy wire supports and flagpole type base for easy installation. Control unit of mahogany polystyrene only 33/4 "x 3% "x314 ". Finger- tip control, Shpg. Wt. 7 lbs. 
RMS R.55 Rotator Net 11.95 

ACCESSORIES 

RIMS 
bearing for above 

S TB -2 
3 -wire cable for above 
WR -49. 

Net 2.91 
per hundred ft. 1.50 
per ft...._ ,02 

%,efáteStTape Buy Ever! 

1100 rt. REEgase 
Genuine 

At. RECORDING 
APE t _ manufacturers 

Shpg, WI. 1es. 
L ma a Ceding 
deal with one of the leading 

with 
t rag lope 

pepluslt twice our eprl 
sells 

. WE GUAR 
poekai SATIS- 

FACTION ORDYOUR MONEY (aJ', 11.61.1.0 BACK. The finest. profession - 

1- quality nrording tape obtainable. Highest performance 
for thousands of playing'. Red Oxide Base in a smooth. 
uniform coating; greater signal strength; with maximum 
fidelity; uniform frequency response from 40. 15.000 cos. 

In lots of 10 rolls - 1.75 a 

DUAL STYLUS - TRIPLE PLAY 
DIAMOND and 

SAPPHIRE 

LIST S1HNt 
Re lec.m.nt for All G.E. 

RPX -050 TrlplePl.y Cerreldgesl 
Stock N.. PK -211 Net 11.95 

WITAIRM 41111111/ 
CASCADIAN 
TV BOOSTER 

List Price 542:50 

SALE 9.95 

LAFAYETTE EXCLUSIVE! 
DYNAMIC EAR PHONE 

A new lightweight plastic sir phone 
especially imported by Lafayette to 
bring you the bleb quality of e 
dynamic ear phone with the else 
and comfort of an almost weightless 
unit -at a price lea than half that 
of any comparable unit. Fits right 
Into ear. Excellent sensitivity of 
65 db. Ideal for use with miniature 

sets, hearing aids, transcribing. etc. DC resistance 2000 
ohms, impedance 5000 ohms at 1000 cycles. Complete 
with 3 ft. plastic covered cord. 
MS -72 Net 
a 

Biggest Booster Buy Ever! 
Famous Masco Cascade Booster!! 

Three tuned circuits -cascode! 
Golden Grid 6827 Plue 616 Plus rectifier! 
35 db gain (56 times!) average on all channels! 

A sensational new tunable VHF booster utilizing a spe- 
cial low -noise circuit. Employs the new Golden Gila! 
OBI? tube s.l well known for its use in cascode circuits. 
Field pioneer and specifically designed for new low noise- 
high gain front ends. Brings superior reception to older 
type receivers. Single knob control for utmost simplicity 
of operation. Signal strength is increased at least 56 
times -35 dbl- average on all channels. Rack and pinion 
permeability for precision stability. Automatically 
switched on and off by TV set. Uses cross -neutralized 
6.16 and OB7.7 tubes for maximum gain and bandwidth. 
U/L approved. For 110 volts AC. Wt. 5 lbs. 
Masco TVB -53 .in lots of 1. Net 9.45 Singly, ea. 9.95 

1.95 

RCA 807 TUBES 
QUANTITY LIMITED 

BRAND NEW JAN. SPECS. 
STOCK NO.SP -70 1.29 

BINOCULARS NEVER BEFORE AT THIS PRICE 

IMPORTED DIRECT 
Prism -Coated L 

All -Metal Construction 
Individual Focus 
Leather Coss 8 Strops 

F -105, 8 x 30 with case. ...NET 18.25 
F -15, 7 x 35 with core.... NET 19.95 
F -103, 7 x 50 with cose....NET 21.95 
F -104, 12 x 50 with cose.... VIET 32.50 . 

High Output 
Dynamic 
Microphone 
Worth 
Molly Times 
Its Price 

SALE $14.95 
List Price 

AT LAST! A HiFi Dynamic Mike for Public Address 
etc. at a price you'd expect to pay for a good crystal 
mike! 
Lafayette went abroad to obtain a high quality DY. 
MANIC MICROPHONE at price that is 7090 less than 
any comparable dynamic microphone on the market todas . 

Exceptionally One for public address, recording and other 
general purpose use. Substantially Oat response, 60- 
10,000 cps, assures faithful reproduction of speech and 
music. Impedance 40,000 ohms -15% st 1000 cps. Out- 
put Level -55 du. Die cast metal case finished In light 
grey and fine chromium. Compact and light weight. 
Net Wt. 1 lb. Head at axed tilt of 15°,'equlpped with 
0 ft- well shielded low -loss aphid vinyl- jacketed cord. 
Standard % " -27 thread. Dimensions 1.23/32" high, 2" 
wide, 3%" deep. Shpg. Wt. 3 lbs. 

PA19...Singly, ea. 14.95... In lots of 3 14.45 

CROSLEY UHF FRONT END 

Mallory 3 Gang Inductuner 
6AF4 - 6B27 and IN72 
Parts Alone Worth Twice the Price 

UHF front end covers all channels 11 through 82. using 
the famous Mallory continuous tuning inductunor. 
Mal replacement. replacement for Crosley part 154698 -1 -1 used in 
Crosiey series EU chassis 393 and 394. Ideal for build- 
ing UHF converters. etc. Output feeds into channel 5 
I.F. Concentric shaft includes tine timing. Built -in an 
tonna switch operates off tuning shaft. Comes complete 
with 1N72 diode. 6B27 and shock mounted CAPI tubes. 
Size: 8 z r X 31/2. Shpg. WL5 lbs. Quantity limited. 
TL25 Lots of 3, ea. 4.45 

.Stnely, ea. 4.95 

with order. 
Add 10% 
Fed. Tax 

DEPT. RC 

NEWYORK,N.Y. i 100 Sixth Are. 

BRONX,N.Y. 542 E.FordhamRd 

NEWARK,N.1. 24 Central Ave 

PLAINFIELD,N.1. 139 West 2nd St. 

BOSTON MASS. 110 Federal St. 

Includo postage with order. 
Write ter sta 99999 In P. !Wholet 
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McGEE'S OUTSTANDING VALUES FOR MARCH 
e MINIATURE BROADCASTING 

STATION FOR THE HOME 
NEW 1955 MODEL WITH 

CRYSTAL MIKE $9.95 
Sensational new model MCL -E3 miniature broadcasting station for microphone and pho- 
nograph. Can be received on any broadcast radio in the home. No wires to connect, 
tunes i just like `°`radio tation. Has input jacks for crystal mike or record pyer. 
Complete with 12Ká and TOL7 tubes and instructions. Operates on 

mike 
volt A. Simple 

te operate; 
ne control fades from microphone to . Frequency can be adjusted so 

t to interfere with local radio stations. Miniature broadcasting 'tation, complete with crystal hand mike and instructions. Ship. wt. 4 lbs. Net price 
station, 

6" SESSIONS CLOCK -TIMER 
With Plastic Cabinet $3.95 

6" Sessions Clock -Timer in plastic case T" x 93/4" tall, 3" deep. 
Was intended 

ll 
for 
dio chassis. 

clock oerd porion 
Lower 

has stable 
was 

f 
614" s` 4', high and 2a'e" deep with 3" diameter hole in front. Many 
ways this attractive clock and cabinet could be used. such as ounce 

Cg small bell below the clock for e as a kitchen lock and timer. l ck has sweep second hand and 15 amp. 135 volt switch to turn 
on appliances at any pre.set 

time. aseav- 
available in Ivory. Green 

Stock No. M Time, with cam of olor choice. Sale price Only $3.95. 

RC-600 REGENCY UHF CONVERTER $16.95 
UHF converter SCOOP! Brand n RC -600, Regency UHF con- 
verters. Special sale price only $16.95. Regular dealers net 

Mo 
$37.46. All channel UHF. 14 toro 83. Only 100 to sell. 

del RC -600. Snip. wt. 6 lbs. Special sale price only $16.95. 

RMS VHF TV BOOSTER s495 
for annels 

TV 
thru 13. ariable gain 

control Continuously variable 

on p rrful stations. mown plastic ase °442" x ss /]" overloading 
". op 

rates on 110 volt. 60 cycle AC. Ship. wt. lbs. Model SP -S, 
RMS TV booster, special sale price only 54.95. 

6 -TUBE, 2 -BAND RADIO KIT $14.95 
6 -18 MC 550 -1650 KC 

6 tube, 2 band AC DC radio kit, omplete with speaker and 
plastic cabinet. Popular with schools d colleges for training 

radio. Receives broadcast and 6 -16 m o twave. Full 2 

kit with buées "'12x8. 2-121"4."i14i. r SOLO alnd ills, °ä tae- 

gram and instructions. Cabinet 13" x 61,4" s 61.4 . Ship. wt. 
12 lbs. Model ME6 -2, Net S14.95. 

4115..., 78 RPM -AMPLIFIED RECORD PLAYER $895 
3 -TUBE AMPLIFIER -6x9" SPEAKER 

3 -SPEED RECORD PLAYER $10.95 
78 RPM amplified player kit my $5.99. 3 speed amplified player kit. 
$10.95. Leatherette cabinet 942" x 12" 1842" high, made to set on 
floor. Completely wired 3 tube amplifier has separate tone and volume 
controls, 128F6, 35W4 and SOSS tubes. Heavy 6" x 9" speaker, pickup 
ótor and turntable. Cabinet is precut, no holes to drill. All you do 

f 
requir 

amplifier, 
as able. Complete with 

with 
simple, 

,i 
easy 

Only follo few min- 
utes ions 3 speed model has crystal pickup-with flip-over. 2 needle aaaaa iode. 

Buy either of these kits at less than the cost of the parts. Shipping weight 15 lbs 
Snipped via ly. 

No. CPR.781t 78 RPM amplified player kit. $5.95. 
No. CPR -437K, 3 speed amplified player kit, $10.95. 

50 -WATT BOOSTER AMPLIFIER 

BO 
$3995 /I OSTER AMP. 

2 -Mike Pre -Amp $12.95 Extra. Not a 
Kit, but e Manufactured Amp. 

A sensational value. A 50 watt booster am- 
Wilier with push-pull, parallel 6L6 output 

tubes. Connect to Your present em Mawr as booster or with the P5.25 pr mptifier 
to allow the u of 2 microphone and one low level infant. The amplifier has one input 
fidellit iOutputt ana fó merl With taps at 0Ó-i1880 and 1250 ohms 229 w;¡r`d 

ere. ans. 
y arule. trans 

cornier and SUES rectifier. 
and 

bass tubes: 4-6L6. 7N7 and a. Two variable alto 
tel Ipr ter volume ant. bass boost a pri c 9.95. 8" a 

mike 
x ut pe . 

ampli PA-155N. Ship. wt. 
the 

lbs. Sales price, 
booster 

ste3. fer 2 ow inset pre- 
amplifier W me PASS a 50 watt amplifier. put. r. is Allows 

with 
of 2 

micro crystal or dynamic 
remote 

and one low level Wall/. Furnished with 
size. 

/l, 
S/ceci n Calale ne p for mote eoprice / the 50 w tt boosar. Chpsi 

a 35/2" x si/ ̂. Model PR2x, Sale price. í12.s6. 

10" PM SPEAKER AND LEATHERETTE BAFFLE 
Now, buy a lull 10' PM speaker with Alnico V magnet 
with our top quality 10 leatherette wall baffle. both 
for my $5.49. Baffle is finest lock joint construction with rounded cor quality covering and plastic grill cloth. Stock No. 108M. 10" speaker and baffle, S5.49 
each, 2 for $10.00. 
12" PM soaker with same quality 12- wall baffle, only 
$7.49 each. 2 for $19.00. 

BOTH FOR 

$549 
for 0 

25 WATT HI -FI SPEAKER SYSTEM $24.95 
AND MAHOGANY SPEAKER CABINET $79.95 

2-12" Woofers 
2.5' Tweeters 
Power Supply 

and L -C Cross- 
over Network 

$24.95 
WITH CABINET 

$7995 
25 WATT HI -FI SPEAKER SYSTEM $24.95 25 watt. Nigh -Fidelity Dynamic Speker System, complete with 2000 cycle genuine inductance.eapacitance cr ss era network. 12 "' ofd speakers, two 5" high freauency tweeter speakers and separate 110 volt AC power supply. less console baffle for only $24.95. Frequency response 20 to 15.000 cps. Soth the woofers and the tweeters re fine quality, dynamic speakers th fields emoted to saturation by the power supply. Tweeter penally made 

with 
s designed to respond only to the high frequencies of the audio spectrum. The 2000 cycle rosa -over network as of the high quality inductanee.capacotance type which proven S frequencies below 2000 Cps from entering the tweeters and eliminates frequencies above 2000 cps from the fer circuit. The era . o era network is simple to connect to é ohm output 

tyu 
of your high fdelity audio mpliih:r or radio. No. °SP- 12125CR, High Fidelity 

SPSÌynamic High Spak Fidelity t 
System, Ship. t. 15 lbs., Sale price, 524.95. 

the 2000 hs over ynam,e Speaker System, as doser bed above, but less cycle e network and with a attenuater control. Sale price 514.95. 

SPEAKER SYSTEM INSTALLED IN CABINET $79.95 Fidelity Speaker system nstalled in mahogany console speaker cabinet. A 
Pion Fidelity 

e high fidelity s ,aki system contained is beautiful hand rubbed 'mahogany sole speaker Cabinet. ° This ' door tyle speaker cabinet is 43" high, 31" idea d 
console 

This cabinet was ntended for a 24" TV set and cost over S100 to build. We have added a heavy !animated baffle, eut for the i speaker system and matching mahogany color plastic grill cloth that is acoustically correct for this speaker system. e baffle portion of this buret contains 9.1 . ft. rf ce It could easily be made into top quality bass . Óex baffle with the 
of 

of a bacpanel k d the proper acoustical lining. Full shelf below speakers ,s 27" wide d has 
nn 4l. high idea or installation f a high fidelity amplifier and preamplifier. sec- tion of the cabinet is cut for two 10" sise which were us d with the TV t. This space could easily beconverted for number of uses Speaker system described above is kipped installed in cabinet. All wiring is done. Only two wires to con- nect 

to 
the 

aaaaat installed 
0mahogany á ior amplifier. Model CSP- 121CRM, Nigh Fidelity 

5494-51.21M, 
te 1n` 

in c sole cabinet. Shipping wt. 105 lbs., Sale 
Mod 

mahogany onleaacabinet `Sale price. 569.9510' 
less crossover network, installed in 

3 NEW 1955 8" HIGH FIDELITY 
SPEAKER SYSTEMS 

IMPERIAL I $19.95 
CONTAINS HEAVY DUTY 8' AND 5" 

ALNICO Y PM SPEAKERS 
RESPONSE 25 TO 14,000 CPS 

IMPERIAL II 

Re- 
sponse 20 tO 1s 000 et.. $2495 
ford and S. Oxford Re- 

i 
IMPERIAL III 

Tod 84, 6.8 0 .. $3995 
fora ana 

Response 
20 to 

Tweeter Reonae 20 to 
15.00 Cps. 

New 1955 model IMPERIAL HIGH FIDELITY 8" SPEAKER SYSTEMS BY MCGEE. 
Here are three o tstanding values high fidelity speaker systems. Each one housed 
in 

rand cabinet has back cover. 
covered d IleOceo° in price is 

eeeee 
to the 

is 

liff `O 
peakes offered i each model. Cabnet dimensions are 10" x 10" is 24" long. Us 

book shelf o separately. All sides are covered with the eye ion of the back. 
May be used as an auxiliary TV meeker a with` any high quality radio, amplifier 
tome music system. The Imperial will never be obsolete. You a add a 12" or 15" 
woofer in the future and se the Imperial for the middle range and high frequency 
sneaker, to make complete wide range, hi -fi speaker system. 
IMPERIAL I. contains a 8" y duty Alnico V Magnet PM and a S" PM speaker. 
Frequency response. 23 to 14,000 cps. Net price. $19.95. 
IMPERIAL fl, contains 8 ", 6. o magnet Oxford and a 9" Oxford FM speaker. 
Frequency 

° 
pons . 20 to 14,000 cps. Net price. $24.95. 

IMPERIAL Ill. contains a I", 6.6 02. magnet Oxford PM speaker and University Model 
4401 high frequency ucer. Frequency response, 20 to 15,000 cps. Net price 539.95. Shipping weight 18 lb. on all models. 

22 WATT HI- FIDELITY 
AMPLIFIER KIT 

COMPLETE WITH TUBES 
#2995 

8 Tubes -Push -Pull Output 
ALL TRIODE CIRCUIT 

22 watt, 8 tube High Fidelity amplifier kit with push-pull e eeee tubes. A complete kit f parts to build this fine quality amplifier. Includes 3 -7E5, 2- 12AT7, and 2 Western Electric VT -S2 16A3) output tubes. All trrede circuit inimrzes harmonic distortion. Has inputs for Radio crystal or variable reluctance phono pickup 
and crystal or dynamic icro hone Output transformer matches 8 hm voice Will match any of the high fidelity speakers shown on this page. Twin lectronic 
bass and treble tone controls, with range lector switch for either juke box quality with heavy bass response or brilliant symphonic range. Response 20 to 18,000 cps. This is the very best quality amplifier hit we make. 22 att. 8 tube all triode amplifier kit. complete with all parts, tubes, diagram and instructions. Model 7105. ship. wt.. 2S lbs Net price, $29.99. 

FAMOUS STANDARD COIL CASCODE TUNERS 
TV -2000 ,m 

s 
Standard Coil cascade tuners 

complete with GM and 66K7 or 6807 tubes. 
Thousands of TV sets use this famous tuner. 
Tunes 12 channels 12 tfru 13). For 21 
I.F. circuit. This tuner will give 2 to 1 better 
reception man the old pentode type. Many 

replace ll older tuners with this code ̀  odel. Available with either w2Zs" or 
shaft length. A tremendous chase 

makes our low í12.95 ice possible. °Specify 
shaft length desired. Stock No. TV- 2000 -3. 
Sale price 512.95 each, 2 for $23.00. 
No. 

tune with 1 mcOl 
F. for ̀lint reiry 

ltd circuits. With 6BK7 and 616 tubes. 31/e ", 111/2" or 6" shaft. Sale price. 
.02nOSNO. T40017,41 tandard Coil a ' scode 12 channel tuner with 13th position for 

use with separate UHF tuner. 6Ií "shaft. With tubes 6807 and 616. Used in 
Sentinel, MW, Arvin, etc. Sale price, S12.95. 

FJSALE 

PRICE 

95 
2 FOR $25.00 

STANDARD COIL PENTODE TV TUNERS $9.95 
iC -947 Standard Coil Pentode 12 channel tuner, as used by Emerson 65013. 655. etc. 
Fine tuning shaft insulated from lll und. Filaments °s untel with resistor for .6 amp 
drain. 
SC -9482 Standard/ Coil llilPentode 12C channel tuner with 

shunted 
59.95. 

GAGS and 616 tubes. 
Millions 

scan 
of TV that old i Tuner 

have this 
i` than art can be repaired. 

it" 
aler price, S9.959th. 

Matching Set 
knobs for Standard Coil tuners. Set No. SCK -2 for fine tuning and channel 

selector. 2, matching volume and contrast knobs. Either set Only 59e a pair. 

TWO -TUBE 
SARKES- 
TARZIAN 

TV TUNER 
$8.95 

WITH 
TUBES 

New 2 tube Sartres- Tarzian No. TT.3A, 12 
channel TV tuner. 21 -25 m popular in 
many makes. Also. ideal for general re- 
placement u Has 6J6 and 68C5 tubes. 
Used in CBS. Arvin, Crosley F17TOLBU. 
TOLN, TOLU, F21CDLBH, etc. Also, ideal 
for general replacement use. A good replace- 
ment for one tube tuners. 31/ " shaft. No. 
TT.3A, Sale price, 58.95. Takes SCK -2 
knob set described at left. 

3 TUBE SARKES- TARZIAN, RCA, GEN1L. INST. 
TV- 53733. 3 tube Sarkrs'T ara,an. 12 channel tuner, with 2.6465 and 6C4 tubes. 3" 
shaft. Used in Air T 700 

e 
,lis. Sale price. $7.95. 

T 
xi 

Type 3 3 tube ' rz 
° 

n 12 channel tuner with 6C, 68116 and RAGS tubes. Use 
with sep arate intercarrier. Has il. 27g" haft. Sale price, 
S7.9S. Famous RCA 201E1, 13 channel tuner with 3 -616 tubes. Brand new as used 
in RCA 630 chassis. Stock No. RCA.13P, Sale price. 5^.95. 
RCA 4P-12, 12 channel printed c u i t tuner used Hal lier afters. With 6J6 and 
6C116 tubes. 61/a" haft. Sale price 59.95. 
61 -44 General Inst. 13 hannel tuner with SICS, GAGS and 616 tubes. 5" shaft. 
21 Inc I.F. Sate price only S4.95. 

TUNERS FOR EXPERIMENTERS, BUILDERS $2.95 
Bargain priced tkr .5 cee oraisan n, . . °Tli irc ïng e nymeie et Ty OSiTar ba.c. w é,veron u- 

y t d f t ' h ft, S2.95 less tubes. Ìixé RCA 20 i iii °éun'O Ó` may b °:5 ac uetuús. á-]%] tube c tuner. emevdfrco e 529 
less 

McGEE RADIO COMPANY 
PRICES F.O.B. KANSAS CITY 

SEND 250Ó OR FULL 
REMITTANCE WITH ORDER. 

BAL. SENT C.O.D. 

OUR NEW ADDRESS IS 

1901 McGEE St., KANSAS CITY, MISSOURI 
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CUSTOM RADIO CHASSIS-CHANGERS-HI-FI SPEAKERS 
17" TO 27" TELEVISION CABINETS -LESS 

JACKSON AM9A 

9 -TUBE HI- FIDELITY 
12 Watts Audio 9A5 

Dual Tone Controls $ 975 
SPEAKER 

RECEIVES BROADCAST 550 TO 1650 K.C. 
Jackson Model AM9A, 12 watt high fidelity audio 
amplifier and broadcast tuner combined, at less than 
you would normally ray for the amplifier alone. Push 
15.0000Vcps. 

output. 
puts 

F 
forr crystal nor 0.E. from 30 e- 

re- 
luctance pickup and crystal or dynamic 

variable 

Separate bass boost and treble tone controls. Radio - 
phono switch on front of chassis. shielded output 

to.onsfoinna es teh 3.2 r 8 ohm speaker. Heavy duty ISO mu power transformer. 
Slide rule dial with etched glass scale. 3 gang condenser with tuned 

R.F. stags and loop antenna. Receives broadcast SSO to 1650 loc. Size 13 " long. 6' 
high and 91/2" deep. Complete with tubes: 2.6Á6. 6AÚ6. 61E6, 6SN7, SAYS, 2.696 
and SY3. Knobs- escutcheon. diagram and instructions included. 
Model AM9A. Hi -Fi amplifier and tuner. Ship. wt. 9 lbs. Sale price. 539.99 
Model AM9A with our CU -14Y 12" coaxial PM speaker, both for $49.95. 
Model AMOA with our PIS.CR 15- coaxial PM speaker, both for 559.95. 

11 -TUBE FM -AM HALLICRAFTERS 
Regular $89.50 $6995 

McGEE's SALE PRICE 

* HIGH FIDELITY 
LESS 
SPEAKER 

HALLICRAFTERS S-78A 

,1- AUTOMATIC FREQUENCY CONTROL 
Hallicrafteis Model S.784. 11 tube FM -AM su er- 
net custom chassis Size 71a x 121a" 11" e 

Complete with tubes, snobs, escutcheon, 
diagram and instructions. Receives broadcast 540 
to 1700 ke. plus FM 88 to 108 m AFC holds 
FM stations elect tune. Output transformer 
matches 3.2 ohm or 900 o High fidelity re- 
sponse. to 14.000 c 

ohm, 
boost tone c 

trrot, A lull It tube transformer powered chassis 
ono l 

s 

ull 6K6 audio. This chassis found in 5400 to $600 radio combinations. 
Has put for Crystal on pickup. Sell- powered preamplifier necessary for G.E. 

n sa able reluctance cartridge. extra. xtra. S78Á Hallicraftrr 11 tube FM -AM chassis. Ship. wt. 22 lbs 569.95 
S7RA Hall,erafter with our CU -14Y 12 " coaxial PM speak. 579.95 
5 -78A Hall,crafter with our PIS -CR 15 coaxial PM speaker 589.95 

GARRARD -CO LLARO -W EBCOR 
3 -SPEED RECORD CHANGERS 

$65.00 LIST COLLARO 3/532 $38.95 
Here are top values in modern upto date 3 speed auto. ., 
mate record changers. New Webcor model 114.43, 3 

Sspeed automatic hager with RP% -050 G.E. cartridge. ize, 13ía" x 12 ". Ship. wt. 12 lbs. Sale price only 
529.95. 
Regular 565.00 list Collate model 3 532. 3 speed automatic record changer made on 
England. Intermixes 10 and 12'" records of same speed. Constant speed pole motor 
and weighted turntable with motard rubber pallet. Compensating spring to shift weight 
1 tone arm for LP and std. records. Plug -in head will hold any popular cartridge. of 

long, 121/4" wide and n3a above motor board, 27x" below- Available 
green grey, crew a gold hammertone. Ship. wt. 20 lbs. Regular net. 548.75. 
Special le price, 538.95 a cartridge. Large 5 RPM spindle. 52.50 extra. 3 532 
Collar* hanger With G.E. Golden Treasure RPX -052 early loge, 558.95. 
RC.60 Ga "Triumph," 3 speed automatic changer. 1314" wide, Isla" deep and 
8"' high, 21a" below motor board. Net price, less cartridge, 345.51. 45 RPM 
p,ndle 53.41 extra. RC -RÚ with O.E. RX -052 Golden Treasure cartridge, Net 561.51. 

RC80 with crystal flip.osen cartridge, only 532.6. 
motor board h and and C37wn below. Net ono prier. less 

changer. 
cartridge. S68.I I1 S1 With 

574" 
r crystal y- 

572.06. With G.E. RPXOS2 Golden Treasure, S8R.11, 5 RPM 
5111 !, SSieal extra. 

21" BLOND TV -RADIO -PHONO 
CABINET -SALE PRICE $49.95 

Blond any combination TV -Radio -Phono cabinet. 
Has full doors with th panel cut for 20" or 21' TV chassis. 

space for radio chassis, record changer and reco Has torage. Beautiful blonde finish with matching grill 
2loth and gold co hardware. TV compartment is 
0.2" high, 2434" wide and 215" deep. Chassis was 

to mount on side. Radio changer space will 
and changer 134Bafle 

1St 
and radio 

speaker °Overall and 
size, 

wide. 
" high. 

cut 
ide and 24.4" deep. 

Snip- wt., 85 lbs. Stock No. DJ-21R. Sale price $49.95. 

THAN FACTORY COST! 

HI -FI FM -AM TUNER 
AND IO WATT 
P.P. 6V6 AMPLIFIER 

BMA. I.. 

10 W. AMP. 
New, high fidelity sell powered FM -AM tuner with 10 watt amplifier (Push -pull 61.,60 

le chassis. All you need is a record Changer and one of the speakers shown on 
below, to have a complete home music system. 3 ft. cable connects tuner to amplifier. 
Tuner has input for crystal phono pickup. (If one of the changers with a O.E. variable 
reluctance e triage is purchased, we will include Ille r y pre -amp at e extra 
charge). Self- powered tuner has 6 tubes lus rectifier 112AT7, 656, 2-6RÁ6 OATS. 
GALS and 6 %41. Amplifier has 3 tubes: 2.6V6is. 65117, plus ctifier. Full superhet 
circuit with AVC and 3 potion tone control. 9" illuminated slide rule dial with 
gold color escutcheon and matching knobs. His 'Nigh -Q" ferrite stick loop antenna 
for AM and separate FM antenna. Radio FM. AM. phono lecto itch. tone control. 
volume control -of -on switch are h the tuner chassis. Hi fidelity ponse, SO to 
17.500 cps. Receives broadcast 540 to 1600 ke and FM, 88 to 108 Mc. Output 
transformer will match any of the speakers listed below. This high fidelity FM -AM 
tuner and 10 watt ampiffoer is comparable with competitive units f llinq for $100.00 
and more. Stock No. FA9 -2CR, tuner and amplifier c mplete with all tubes. knobs. 
instructions and diagram, Ship. t., 22 lbs. Special le price, only 549.5. CU -14Y. 
12" coaxial PM speaker, $10.00 extra. P15 -CR. IS l PM speaker. 520.00 
extra, when ordered with tuner -a mpllfier. Collaro 3 532 3 speed atomatic inter 
max changer with crystal flip-over Cartridge, 542.95 extra. 

BOTH FOR 

$4995 
9 TUBES -PLUS 
2 RECTIFIERS 
PHONO INPUT 

McGee's Famous 

12 AND 15 INCH COAXIAL P.M. 

HIGH FIDELITY SPEAKERS 

51295 52395 
12 -Inch 15 -Inch 

Model CU14Y Model P15 -CR 

Model CU -lay, 12 " high fidelity coaxial PM . Response from 30 to 17.500 
e.gFull 6.8 oz. Alnico V magnet in the 12" woofer. Special c a ally suspended 

h frequency tweeter. uilt -m network. Only two wires to connect to 
your 

Mai y cheap °speakers that 
Matches 3.2 

ffer d °M1Th 
output. 

fine nqualityconfuse 
this 

Stock 
No. CU -SSTs Sale* price $12.95 

are offered. 
. two for $29.00. 

speaker. 

Model P15 -CR. IS " high fidelity Coaxial PM speaker. Response down to 20 cps. 
and up to 17.500 cPl. Full 211ía 01. Alnico V magnet in the 1S" woofer. Spe- 
cially made, coaxia ly suspended 5" high frequency tweeter. u,lt -,n crossover 
network. Only two w s toconnect. Matches 3.2 to R ohm output transformer A 
regular 562.50 list speaker. Model PIS -CR. MCGees Sale Prot, $23.95. e _ 
W. , 

s4y 

HIGH FIDELITY SPEAKERS 

8" BLUE STREAK $ 6.95 

12 "JENSEN P -12P $15.95 

15" WOOFER $18.95 

properlbaffled ill give r entresponse to both high d low frequencies and 
terrific response through the very impotant middle r It has tone quality equal 
to many high priced importe. aeakers. Has 6.6 o.gAlnico V magnet with wide 
range veline r cone and 8 ohm voice coil. This speaker has beautiful tone at 
low volume levels. watts continuous with peas. up to 12 watts. Response 

essentially flat from 35 to 12.500 cps. meal for u .th a woofer for a h, -h 
speaker system. Pele for high fidelity radios, amplifiers and professional music 
systems. Ship wt.. 6 lbs, Model HF -8J, Sale prie 56.95. 
Model P -12P, 12 Jensen Concert, High Fidelity ide range speaker- Has 141'á oz. 

m Arco V magnet with ltd ", ohm is coil. Heavy ribbed, easy moving molded lded 
cone. Will take 18 no 25 watts of audio. Ideal for P.A. systems as well 
range speaker for a high fidelity speaker system. Frequency response, 50 to 12,300 
cps. Model P -12P. 12 Jensen Concert PM speaker. Ship. wt.. 8 lbs. Sale Price 515.95. 
Model SP -15P. 15 -Blue Streak High Fidelitlow frequency woofer Speaker. This 

ideal woofer for a high fidelity eaker system. Use e oss ove network for 
os 

results. Has 211oe oz. Alnico V magnet. with 114r 8 ohm voice coil. Has 
free foatin; cone I piece type construction. Will respond to frequencies down 
to 20 e and 

n 
p to one 

cps. Takes 18 watts with peaks p to 25 watts. This 
s sed with the 8" lue Streak or both the 8 "" and 12" speakers described 
above makes 
Streak.' woofer speakeaeiS.p'9wt.,'d12 

fidelity speaker 
price. 516.95. 

Model SP-15P, 15" "Blue 

RT -21MA $49.95 DRT -21M SS9.95 KL -27X 339.95 
21" Mahogany Television -Phono Cabinet 

RT -21MA. Mahogany Televis,onPhono ombination cabin. with half doors. for 20" and 
21" TV chassis ana record changer. 3611a" high. 39.4- wide and 22" deep. Baffle cut for 
12 speak.. TV compartment 2112" high. 21.4" wide and 19' deep will hold most 

b - lbs. 
alla 521- chassis. Changer shelf 1S-' 16 - with 9" 

and 
clearance. Ship. t. 

cabinet. 56.95 
price. only N. SA139 ball bearingr, h plastic 

rawert si,drs,a91.39 pr., titrafit 

DeLuxe 21" Mahogany TV -Phono Cabinet 
D RT -21M, Deluxe name grain mahogany TelevisionPhono combination cabinet for 30" 

d 21" TV chassis and r cord changer. Beautiful full door style with matching front 
panels and o finish. 37" high, 40. wide and 227¡' deep. Baffle cut for 12" piano s c 
and TV compartment elf , 23.2" wide and 19" fight Will hold most 20" 

t. d 2l" T chassis. Ch1M. shelf lao x with 9" height clearance. ass cal. 
90 lbs. Stock (Requin Sale price only o. mask and safety glass avail- 
able 51.31 extra. (Requires fitting to tabmetl No. Á1J -9. ball bearing changer drawee 
slides, 51.39 pr. 

24" -27" Mahogany TV Cabinet $39.95 
Large mahogany open face cabinet for 27" or 24 trievision chassis. 4" high, 301" 
wide and e' 2414" d 4 

deep. Will hold a TV chassis 29 both. 29" wide and 23.2" dee 
Offered at fraction of the manu aaaa ur ers st. L,m, ted 

p. 
e quantity available. Has room 

ed 30"' 
speaker r baffle. 

and kt No KL- 27X. wt. 90 bs. Sale once 
531 .95. 

to 
el.,,hk hoes panel ava,l..nu at 55.00 , ..t,.1. 
a high 

TELEVISION CONSOLE CABINETS AT LESS THAN FACTORY COST: 

FOR YOUR TV CHASSIS- MODELS FOR 27 -INCH TO 16 -INCH CHASSIS 

27 Mahogany Full Door Cab.S59.95 
lai No. 27 -MA Mahogany with full 
doors for 21 ", 24" and 27" TV. 3" 
h. 301a.. w. 23 "" deep. Chassis area 
277.1" W. 25'" h. tel deep. Santo 
for 10 speaker. A beautiful c bi 
net that cost the factory over 5100. 
Made for a SG00 TV set. Ship. wt. 
90 lbs. Sale 

x ri le 
price $59.95. Blank 

P anel 

O, No. 27.34M5, Mahogany 
with se 

doors for 21"'. 24'" and 27- sets. 
3114- w. 2274' deep. Chas. 

. 27;.a" w. 2674 h. 21 
deep. 

area 
cut for 2 10" speakers. 

M:.de for on 
e 

of America's largest 
TV builders. Cost over er 5100. Shop. 
wt. 90 lbs. Sale price 559.95. 
Blank panel 55.00 extra. 

17" Mahogany Full Door Cab... ..529.95 
I No. AH 30. Mahogany with full doors 

h. 24" 217:9" deep. Chassis area 
o22s. 

1774" h. 181.1 deep. Plank panel. Hold. 
17" 

. 8Ö lbs. OOn sales at for 10" itk ost alfa. 
mous TV factory. Sale price 529.95. 

17" Walnut a Door Cabinet .... ..$24.95 
ill No. AH -BSA. Walnut with half doors. 36 
h 202 w. 211 a" deep. Chassis area 19" w 
1874 h. 1874" deep. Blank panel. Will hold 
most 17" sets. Baffle cut for 10" speaker. 
Ship. wt. 55 lbs. An attractive well propor- 
tioned cabinet on sale at only 524.95. 

17" TV Cab. With Phono Drawer ....519.95 
19) No. SE -21. TVphono comb. 40 " h. 24 

19 " 
l 

. 

a 
2 0d1 

eep. 
le 

F laCk 
a nenr 

e l. 
d raTwV e 

cr ha 9s 4 " a 
ew 

13 ' deep. B aff le 
. 

for 10" s aake -. Mahogany 
finish. Shin. wt. 75 lbs. Salo Price 519.95. 

McGEE RADIO COMPANY 
PRICES 

F.O.B. KANSAS CITY 
SEND 25°o OR FULL 

REMITTANCE WITH ORDER. 
BAL. SENT C.O.D. 

OUR NEW ADDRESS IS 

1901 McGEE St., KANSAS CITY, MISSOURI 
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NOW YOU CAN SERVICE 

TV SEIS & TAPE RECORDERS 

FASTER, EASIER, MORE PROFITABLY- 

WITH THESE NEW RIDER BOOKS! 

PICTURE BOOK OF TV TROUBLES 
by the Rider Laboratory Staff 

JUST PUBLISHED: VOLUME 2 
( Vertical Sweep- Deflection Circuits) 

Here's the only book ever devoted exclusively to 
vertical sweep circuits! Rider's expert lab staff 
tells you about forty -six different kinds of ver- 
tical sweep circuit troubles all based on 
actual troubleshooting done right in the Rider 
lab! To describe these troubles. they show you 
96 "faulty" picture tube pattern illustrations - 
and rikht next to each one, you see the "ab- 
normal waveforms they got while checking key 
points . . . the saute waveforms you'd see on 
your scope screen if you'd done the checking! 
And here's a very special feature: the last 5 
pages in the book form a handy pull-out section 
that shows you exactly what the RIGHT wave- 
forms should look like) It takes just seconds to 
compare any "abnormal" waveform in the book 
with its "normal" version shown in this pull -out! 
There's no theory-no "maybé s" . this book 
tells and shows you how to diagnose TV receiver 
troubles by picture and waveform observation . . 

how to do that servicing job better, faster, easier! 

CHAPTERS: Blocking Oscillator Vertical Sweep 
Circuits -Multivibrator Vertical Sweep Circuits - 
Vertical Output Transformer Replacement-Ver- 
tical Retrace Blanking and Deflection Yoke Cir- 
cuits -Rapid Trouble- shooting Of Vertical Sweep 
System. 
Cat. #168 -2, 51/2" a B' /A ". paper bound only $1.10 
VOLUME 1 covers Horizontal AFC- Oscillator Circuits. 
Cat. #168, 5'/s a 81/2". paper bound ... only $1.35 

RIDER'S SPECIALIZED TAPE 
RECORDER MANUAL, VOL. 1 

Servicing take recorders is BIC business -and 
here's your opportunity to get your share of this 
profitable market! With this fact -filled 288 -page 
manual. you'll be able to service every recorder 
put out by the 12 most prominent manufacturers 
during the 5 years from 1950 through 1954! In- 
cludes everything you need to know about opera- 
tion. adjustments, trouble diagnosis. and repair 
of 88 different models! Here's the kind of servic- 
ing information you get on each model: amplifier 
schematics; voltage data; tube complement & lay- 
out; exploded views of mechanical assembly; 
troubleshooting charts (with instructions on elec- 
trical and mechanical organization); how to use 
tape recorders with other devices; electrical and 
mechanical parts lists. 

COVERS ALL THE MOST PROMINENT 
BRANDS: Bell & Howell (Stereotone) -Brush 
bevel. (Soundmirror)- Columbia Rec. (Columbia - 
Bcll & llowell)- Crescent Ind. (Steno) -Day- 
strom (Crestwood)-Eieor. Inc. (Eicor)- Pcntron 
Corp. (Pcntron ) -Radio Corp. of Amer. (RCA) - 
Revere (Revere) -Three Dimension Co. (Sterco- 
tane) -V -M Corp. (Tap''- O -Matic 1-Webster- 
Ch it (Webcor)- Webstsr Elec. (Ekotape)- 
\c (Recordin). 
Cut. #6001 288 18'/2" a 111 PP., paper bound 

only $4.50 

HOW TO INSTALL TV ANTENNAS 
by Samuel L. Marshall 

'Ihi. book lives up to its title! It's completely 
pi.i i,al -an illustrated "Antenna Bible" you'll 
refer to every time an installation job conies in! 
Tells you ererything you need to know about in- 
stalling TV antennas: safety precautions; putting 
up masts and towers; getting the best reception 
in fringe areas; wind and icing problems; types 
of antennas, and when to use them; rigging, roof - 
ing, and masonry work; in short-how to do the 
job RIGHT . quickly, safely, economically! 

CHAPTERS: Antenna F 1: ntals -VHF An- 
tetmas- Transmission Lines & Stubs -UHF An- 
Irnnas- bostallatio2 Materials & Methods -lhigb 
Masts & Towers- Installation Problems. 
Cot. #172, 51/2 a 8'h', paper bound . only $2.50 

Rider books are sold by parts jobbers and book 
stores throughout the country. If YOUR dealer 
doesn't have these books, mail this to usl 

JOHN F. RIDER, PUBLISHER, INC. 
480 CANAL ST., NEW YORK, N.Y. 
Please Roses nu: 

PICTURE BOOK OF TV TROUBLES 
Vol. 1 $1.35 O Vol. 2 $1.80 

L] HOW TO INSTALL TV ANTENNAS 52.50 
U SPECIALIZED TAPE RECORDER MANUAL $4.50 

ADDRESS ...... . .. ........ 

CITY & STATE ... 
- 

- - 
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TV SERVIC 
ACTUAL servicing case histories are 

invaluable to the service technician. 
Many technicians keep a notebook in 
which they record the more unusual 
and difficult service jobs they handle. 
This serves as a guide, available for 
quick reference when they come up 
against a similar problem. Given be- 
low are some of the case histories re- 
corded by one practicing service tech- 
nician. 

Raster Troubles 

CBS -Columbia Model 22C09 
Drive bar elimination - - -If difficulty is 

experienced in eliminating a drive bar 
by variation of the horizontal drive 
control. C:.«, reduce the value of the 
coupling capacitor CaD: (470 µpfd.) by 
inserting another 470 µpfd. ceramic ca- 
pacitor in series with it. Check all 
channels for possible parasitic oscilla- 
tion whenever a series or parallel ca- 
pacitor combination is used. If para- 
sitic oscillations result, replace both 
capacitors with a single 240 µpfd. ce- 
ramic capacitor. 

Du Mont RA 167 Chassis 
Intermittently shrinking raster - 

This set displayed the intermittent 
symptom of a shrinking raster, par- 
ticularly noticeable in the vertical di- 
mension. A decrease in brilliance of 
the picture was noted concurrently 
with the raster shrinkage. Contrast of 
the picture remained approximately 
normal considering the change in the 
brightness. Analysis of the symptoms 
indicated that something was affecting 
the high voltage and the sweep sec- 
tions- mostly the latter. 

A monitor voltmeter was placed on 
the 300 -volt low -voltage supply bus 
and another monitor with the high - 
voltage probe was used to check high 
voltage at the second anode. There 

65x4 
DAMPER TUBE 

3 

HORI2 OUTPUT TUBE 

SCREEN SUPPLY 

B+ 
300V 

Ozal 
10 

350V 

n 

BOOSTED 0+ 
450V. 

was practically no change on the low - 
voltage 300 -volt bus when the inter- 
mittent occurred -only a slight increase 
of about 5 volts was observed. The 
high -voltage monitor voltmeter re- 
vealed a drop of 750 volts at the time 
of the intermittent. 

The monitor was moved to the 
boosted "B +" for the next trial. When 
the intermittent occurred again, the 

For severe casts of such interfer- 
e, the filter should be used and a 

all shield of scrap metal should be 
iced over the filter to further mini - 
ze radiation prior to filtering. 

b( 
ru:kard Bell Model 2721 
ofWhite flash noise reduction -Dis- 
r(rbing white flashes on the CRT 
r -een due to severe local noise dis- 
plt'bances of the impulse type were 
tcminated by reducing the size of the 
li:eo coupling capacitor. Reduction of 
slis capacitor, C... from .5 pfd. to .2 
eli. increased the series impedance to 
bo.v frequencies and all but eliminated 
tte noise flashes. Lowering the value 
e' .1 pfd. resulted in some smear, so 
d pfd. was used for best over -all per - 
irrmance. 

vallon Model 12A204 
"Parasitic interference on channel 9 
nThis trouble was due to parasitic 
titillation of the horizontal output 
a be, a 6CD6G. V.. The interference 
".Tied with motion of an insulated- 
at/Idle screwdriver in the vicinity of 

e base of the horizontal output tube 
Chce this varied the frequency of the 
Irasitic oscillation. A 470 -ohm, 2- 

'Jail resistor was connected between 
ce pin 8 socket terminal of the tube 
its screen grid) and the junction of 
"7e screen grid bypass C,n, and screen 
c.sistol R :rr,. This acted as an anti - 
Etrasitic damping resistor and cured 
toe trouble. 

t.uetone Model 2D1344A 
(Failure of horiuotltal a.f.c. -This re- 
t iver failed to maintain horizontal 
tnc; however, the pic was capable of 
2'ing stabilized manually by the hori- 
'ntal hold control. C. (1000 wad.) 

`rupling capacitor from the sync phase 
'litter to the phase detector had 

')ened. A similar condition might 
rise with opening up of the mate of 

capacitor ., also 1000 µpfd. 

l'estinghouse Model H770T21 

Weak picture, good bound, good 
ester --In this model, a crystal detec- 
Ir is employed as a video detector and 
enclosed in a shielded can along with 

'Al L5. and capacitor CD,a, as shown 
!: the accompanying diagram. The 
'Jor picture with good sound and good 
.ester developed slowly over a period 

15.,65010ND ir r I'LM. 

f several weeks. Measurement of the 
eak -to -peak voltage at the input to 
7e detector (using an r.f. probe) re- 
ealed relatively normal input-in 
let, more than required for a good 
icture at the picture tube with normal 
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National Convention 

and 

Radio 
Engineering Show 

At both the Waldorf- Astoria (con- 
vention headquarters) and Kingsbridge Armory, you'll 
attend what actually amounts to 22 conventions fused 
into one. Hundreds of scientific and engineering pa- 
pers will be presented during the many technical 
sessions, a large number of which are organized by 
I R E professional groups. You'll meet with the indus- 
try's leaders -enjoy the finest meeting and recrea- 
tional facilities in New York. 

F*, 

At the Kingsbridge Armory and 
Kingsbridge Palace, you'll walk through 
a vast panorama of over 700 exhibits, displaying the 
latest and the newest in radio -electronics. You'll talk 
shop with the industry's top manufacturers -enjoy 
the conveniences provided for you in the world's finest 
exhibition halls, easily reached by subway and special 
bus service. 

Admission by registration only. $1.00 for I R E mem- 
bers, $3.00 for non -members. Social events priced 
extra. 

The Institute of Radio Engineers 

March, 1955 

1 East 79 Street, New York 

7out of104 
good reasons why 
you should attend 

the Radio 
Engineering Show 

Hear... 
vital research and engineering papers 
on computers, transistors, color TV, 
etc., subject- organized in 55 sessions. 

Watch... 
a computer balance a cane, making 
20 corrective moves a second -at the 
IRE Show. 

See 
the exhibits of 69 components vital to 
successful Automation. Or compare 
21 different types of Transistors - 
and other subminiature components. 

Check -up on... 
"1955 Instrumentation" shown on 
Instruments Avenue. Exhibit group- 
ing helps you see more on the 
Avenues named. 

Audio Broadcast Radar 
Transistor Television 

Radio Components Microwave 
Airborne Production 

Circuits Computer Electronics 

Meet... 
all your friends. 39,302 attended IRE 
in 1954. 

1947 - 12,043 
1948 - 14,459 

1949 - 15,710 

1950 - 17,689 

1951 - 22,919 
1952 - 2F,673 
1953 - 35,64.! 

1954 - 39,302 

.........j 

Enjoy 
The Convention's Social Events. It is 
good to mingle with your industry 
friends at IRE. 

?\Get the facts... 
faster and easier at exhibits and ses- 
sions than you could from weeks of 
your own "digging." 

*Send for the 1954 Directory of 604 
Exhibitors and list of 100 new 
exhibitors. 
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* HIGHER INCOME! 
* LESS COMPETITION! 

Get into two -way radio maintenance -with FCC license 
and LAMPKIN meters! 

LAMPKIN 105 -B MICROMETER 
FREQUENCY METER 

Uses one crystal to measure all transmitters 
from 0.1 to 175 mc., and crystal -controlled 
transmitters to 500 mc. Gives readings of per- 
cent error from assigned frequencies. Acts as 
pinpoint CW source for receiver final align 
ment. Weight 13 lbs., width 13 ". $220.00. 

LAMPKIN 205 -A 
FM MODULATION METER 

Direct indication of peak voice deviation, 
0 -25 kc. positive or negative. Tunable 25- 
500 mc. in one band. Doubles as relative 
field- strength meter. Built -in speaker. Jack 
for oscilloscope. Weight 13 lbs., width 12 ". 
$240.00. 

NEW booklet "HOW TO MAKE MONEY 
IN MOBILE -RADIO MAINTENANCE!" 
For your copy -plus complete technical 
data on tompkin meters -mail coupon 
today, aft 
LAMPKIN LABORATORIES, INC. 

Bradenton, Florida 

GET INTO ONE OF THESE 
GREATER OPPORTUNITY FIELDS 

Electricity or 
Radio- 
iblevision 

LAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florida 

I At no obligation to me, please send 
1 free booklet Q Data on LAMPKIN meters 

Name 

Address 

City SI< le 

EE ALLI E D'S 
SPECIAL 64 -PAGE 

HI -FI CATALOG 

TRAIN IN THE GREAT SHOPS OF 

EOLDEST, UST EQUIPPED 4 
SCHOOL OF ITS KIND IN U. S.11 

Prepare for yon r future Nf IW. Get prac- 
tical training in TELEVISION - RADIO - 
ELECTRICITY- ELECTRONICS -all vital in 
Industry. Prepare now for a better job that ais, 
e(Rrs a real future in the years ahead. Learn on real 
equipment at Coyne -no advanced education or i 
previous experience needed. 
Approved for Veterans -finance plan -en- 
roll no,v, pay most of tuition later. l'art time cm- 
'any tnent service while training if needed. 

Clip c upon for Big Fire Iltnstmteil 
FREE BOOK Book, Nosalmmaa will can,Act Nol,. 
e.N. QVN F b umD[s 

hessent rnt q!! 

A TECHNICAL TRADE INSTITUTE CHARTERED 
NOT FOR PROFIT 

SOO S. Paulina St., Chicken. Dept. 3S.PSH 
ELECTRICITY TELEVISION RADIO REFRIEERATION ELECTRONICS Ae 

B. W. COOKE, Pres. r- 
COYNE ELECTRICAL School 
500 S. Paulina St.. Chicago 12, III. Dept. 35 -15H 

4 

Your guide to an 
easy under 
standing of 
Hi -Fi -plus the 
world's largest 
selection of 
Hi -Fi systems 
and components 

send 
for it 

This 64 -page book shows you how to 
select a Hi -Fi music system at lowest cost. 
Tells you what to look for in each unit 
and shows many handsome, practical 
installation ideas. Offers you the world's 
largest selection of complete systems and 
individual units from which to make 
your money -saving choice. To understand 
Hi -Fi, to own the best for less, you'll 
want this Free hook. Write for it today. 

ALLIED RADIO 

Send FREE ROOK and details on: 
O RADIO- TELEVISION O ELECTRICITY 1 

NAME I 
1 I 

I ADDRESS 1 

1 CITY STATE 

122 

L 

- -, 
ALLIED RADIO CORP., Dept. 8 -35 
100 N. Western Ave., Chicago $0, III. 

Send FREE High Fidelity Catalog 

Name 

Address 

City Zone.... State J 

detection and amplification. Measure- 
ment at the output of the picture de- 
tector, across Ca,,, revealed one -fifth 
normal voltage in contrast to the input 
to the video detector. Replacement of 
the 1N60 crystal detector eliminated 
the difficulty. 

The crystal detector acted satisfac- 
torily as a mixer for the sound section 
i.f. which is taken off at the junction 
of L :5., and C.,., following the detector. 
The crystal did not act as a satisfac- 
tory AM rectifier however, and for 
this reason the picture was weak. 

High Voltage Troubles 

Admiral Model TA2216A 
Corona streaks- -This trouble was 

noticed when high humidity was pres- 
ent as on a day following a prolonged 
rain. The defect was traced to points 
on the resistor R,,,, 4.7 -ohms, in the 
filament circuit of Vi,R, the 1B3 high - 
voltage rectifier. Running a blob of 
solder on the points after cutting them 
as close as possible, eliminated the 
corona and also the streaks in the pic- 
ture caused by it. Resistor R,,, is 
mounted on the lugs of socket termi- 
nals 2 and 6 of the high voltage 
rectifier. 

CBS Columbia Model 17M18 
Horizontal flushing at high brilliance 

-Cause was an excessive value of the 
resistor in the second anode lead to the 
picture tube. This resistor easily over - 
heats due to the stresses on it and 
increases in value under operation. An 
ohmmeter check may not tell what 
the ,'aloe of this resistor is in actual 
operation. A high voltage check will 
tell the story if the symptom is suffi- 
ciently pronounced. The best course of 
action is the replacement of the re- 
sistor whenever this condition arises. 
The resistor should he replaced with 
one of about 680,000 ohms, a conven- 
tional size in high voltage resistors 
which is the only type to use for this 
duty. 

Du Mont RA 109 Chassis 
Short and leakage of damper heater 

t ransfornler - - Several manufacturers 
supplied Du Mont with the transformer 

used as a separate damper heater 
supply. Some of these transformers 
had very poor finish of the outer cas- 
ing at the openings for the heater 
wires. While factory corrected, some 
of the transformers are out in the field 
and cause trouble due either to a 
direct short or leakage from a partial 
short. 

Since the damper heater supply is 
connected to terminal 2 of the flyback 
transformer, Ta, the boosted "B+" is 
either totally or partially shorted to 
the chassis whenever a short or leak 
occurs in the damper heater trans- 
former. Consequently, if lowered boost- 
ed "B +" is encountered or the boosted 
"13 +" is absent, the damper heater 
transformer should be inspected with 
a magnifying glass at the points of 
emergence of the heater wires. A sol- 
dering pick or an awl may be used to 
pry the case away from contact with 
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the "hot" wires as a repair in the 
majority of instances. 

Du Mont RA 167 Chassis 
Ringing- rertical bars on the left - 

hand side- -This occurred when capaci- 
tor C,.,., 47 µpfd., between terminals 2 

and 3 of the horizontal deflection coils 
(not deflection yoke plug terminals) 
lost capacity and measured approxi- 
mately 18 µµtd. Replacement with a 
ceramic 47 mad. unit still permitted 
some ringing with the accompanying 
symptom of bars. The capacitor was 
then increased to 56 µpfd. and this 
eliminated the symptom. 

The anti -ring capacitors in the hori- 
zontal part of the yoke are critical and 
even the prescribed replacement may 
have to be varied in some instances. 

Sylvania Model 172MÚ, Chassis 1-508 
Vertical dotted lines on left side of 

picture- -The lines may be differenti- 
ated from overdrive lines in that they 
are not solid but are comprised of 
short dots slightly elongated. This is 
caused by relatively poor filtration of 
the high voltage after leaving the vi- 
cinity of the high -voltage rectifier. 
This internally generated TVI is picked 
up by the antenna lead. 

To cure this trouble, dress the an- 
tenna lead away from the high -voltage 
second anode lead as far as possible. 
Also, install a 30.000 ohm. 2 -watt re- 
sistor I up to 47.000 ohms is OK) at the 
junction of the second anode lead and 
socket terminal 7 of V. one of the two 
high -voltage rectifiers. If this resistor 
insertion is not sufficient, add a 500 
µpfd., 20 kv. cartwheel capacitor from 
socket terminal 7 of V, to ground. Use 
only a good grade resistor for the in- 
serted filter resistance to prevent 
corona and subsequent internal break- 
down. 

General Troubles 

Admiral Chassis 20A2 
Poor sensi!ii-itii on is-ea k stations- - 

This trouble developed after about six 
months of service and was traced to 
a lowered value of resistance of Ra,., 

which should be 1500 ohms but actual- 
ly measured about 450 ohms. This re- 
sistor is in the plate return circuit of 
the 6BZ7 I V,0,) r.f. amplifier in the 
tuner. The resistor was smoked due to 
an overload so the 613Z7 was changed 
also. The 6BZ7 developed excessive 
current after about an hour of opera- 
tion in a tube tester but did not show 
a short. Replacement of resistor and 
tube cured the complaint. 

Hoffman Model 21M903 
Parasitic oscillation of audio output 

-The sound contained a hiss and some 
interference was present on all chan- 
nels whenever a reasonably large audio 
output was obtained by turning up the 
volume control. Naturally this gave 
the clue that the trouble was in the 
audio stages and was an oscillation, 
since shorting the first i.f. grid re- 
moved the pic symptoms. 

This model employs a double stage rss 
of audio in direct coupling. A 6C4, 
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Centralab P.E.C.* Kits 
that save time, 
cut your 
parts investment 

Centralab Plasti -Pak No. PCK -45 
gives you a handy shop stock 
of 45 Printed Electronic Circuits 

$24.00 
including hinged -lid 
plastic container 
suggested net 
price 

With Centralab's PCK -45, you have at your 
fingertips the equivalent of a stock of 106 
ceramic -based resistors and 133 ceramic 
capacitors. 

You're glad you have this kit, every time 
you run up against one of the millions of old 
radio and TV sets that were built before 
P.E.C.'s were used. Instead of wasting time 
trying to locate a shorted or intermittent 
component, you simply replace an entire 
section of an old -style circuit with a 
single P.E.C. - and that's that! 

That makes sense, doesn't it? You don't 
replace only one old, worn -out component; you 
replace all the components of the same age, 
easily and inexpensively - and you end 
another service headache. 

Centralab's Plasti -Pak No. PCK -45 can be 
one of the handiest service "tools" you have in 
your shop. Order one from your Centralab 
distributor. 

Send coupon for Centralab Printed 
Electronic Circuit Guide No. 3 that shows 
circuit schematics to help you install P.E.C.'s. 

Centralab Plasti-Pak No. PCK-18 

$9.00 
including hinged -lid 
plastic container 
suggested net price 

You get 18 Printed Electronic Circuits - 
nine of the most popular types in ratio to 
usage. Enough circuit elements to replace 42 
old -style resistors and 52 old -style capacitors. 
Order from your Centralab distributor. 

CENTRALAB 
:\ Division of Globe -Union Inc. 

910C E. Keefe Ave., Milwaukee, Wis. 
Send me free copy of the Centralab Printed 

Electronic Circuit Guide No. 3 1 

1 

City 
'Trademark 

Name 

Company 

Address 

Zone. State -. _. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


BUY DIRECT... 

SAVE MONEY! 
HI -FI and 

Binaural units... 
wired or kits! 

NeW Imperial V- 
12 -tuba AM -FM 

Tuner Klt 
Band width - 

200 kc Tuned 
RF stage Tun - 
ing Range 88-108 

me Sensitivity 
5 -10 u /v, 20 -30 db 
Iron core tuned I.F. 

disc. trans. 6CB6 RF 
amplifier 6AB4 mixer 6AB4 

oscillator 6AU6 1st I.F. amen- 
her 6A116 2nd I.F. amplifier 6AU6 1st 
limiter 6AU6 2nd limiter 6A15 detector 

6C4 cathode follower output AM tuning 
range 530 -1650 kc 6BA6 RF amplifier 
68E6 converter 6BA6 1st I.F. amplifier 
1N34 or 1N60 crystal diode detector Tuned 
RF stage Chassis dimensions: 9s/4" long. 
5" high, 8" W. 

Complete kit of parts including tubes, 
$ 50 pictorial and schematic diagrams 3% 

Frequency Response (FM) 20 - 
20,000 CPS ±- .5 DB 

.,t Frequency Response (AM) 20 - 
7,500 CPS ±3DB 

New V-9 FM 
Receiver Kit 
Self- contained 

AC Power Supply 
3 section variable 

condenser Tuning - 

range 88-108 me Band 
width 200 kc Sensitivity 
10 microvolts 20 db Tuned RF 
stage Iron core tuned I.F. -disc. trans. 
6CB6 R.F. amplifier 6484 mixer 6484 
oscillator (temp. compensated) 64U6 1st 
I.F. amplifier 6AU6 2nd I.F. amplifier 
6AU6 1st limiter 6AU6 2nd limiter 6AL5 
detector 6C4 cathode follower Output 
:65 selenium rectifier Dimensions 914" K 
5" x 57/e" 
Complete kit of parts including AC 
power supply, tubes, pictorial and $2950 
schematic diagrams 29 
Frequency response 20- 20,000 CPS .5 DB 
Wired & Tested extra $5.00 

i 

Ne Receiver Kit 
V -5 AM 

Self -con- ; 
tained AC 
power supply 

T u n i n g 
range 530 - 

.1 1650 kc 6BA6 
RF Amplifier 68E6 

converter 6BA6 1st 
I. F. amplifier 6AL5 de- 

tector 6C4 cathode follower 
output #65 selenium rectifier 

3 section variable cond. Tuned RF stage 
Sensitivity 5 microvolts Iron core tuned 

coils throughout Dimensions 93h" x 5" 
x 57/e" 

Complete kit of parts, Including AC 
power supply, tebes, pictorial and $2450 
schematic diagrams 
Frequency Response 20 -7,500 CPS ± 3 db 
Wired 8 Tested extra $4.25 

FREECATALO0 OFFER / 
Wnle loda) tc, be^ v ^''te Approved catalog' 

Dept. N 

ORDER DIRECT FROM 

APPROVED 
ELECTRONIC INSTRUMENT CORP. 

928 80000WAY NEW YORK 10, N Y 
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T',.,,, is directly coupled to the grid of 
a 6W6GT, V0,01, the audio output. The 
grid circuit in conjunction with the 
cathode circuit of the output stage 
may break into parasitic oscillation 
with or without help from the plate - 
cathode circuit of the 6C4. Whichever 
is actually the case is relatively unim- 
portant since a 100 -ohm resistor in- 
serted in series with the control grid 
lead of the audio output tube cures 
the trouble. 

Magnavox Series 300 Chassis 
Hunt in audio- Hum in one of these 

sets using the audio amplifier model 
135 was eliminated successfully by do- 
ing two things. First, the audio leads 
from the TV -phono switch in the tele- 
vision chassis were dressed away from 
the filter choke and close to the chas- 
sis pan. Then, a new 6T8 ratio de- 
tector, first audio tube (V,,n) was in- 
serted in the TV chassis. 

If further hum reduction is desired, 
it may be obtained by adding a 47.000 - 
ohm resistor in series with the load 
resistor of the 6T8 tube. The load re- 
sistor which is already in the circuit 
will be found at pin 9 of the 6T8. Be 
sure to bypass the added resistor to 
ground with a .22 fAfd., 400 -volt capaci- 
tor, added at the junction of the origi- 
nal load resistor and the 47,000 -ohm 
added unit. 

Of course, the first thing to try for 
hum reduction is to reverse the ampli- 
fier a.c. plug in the power line outlet. 

I 

Simplified Color TV 
(Uontie,(d fro»I ¡rage 39) 

static systems that for the dynamic or 
a.c. convergence action a parabolic 
waveshape is necessary to compensate 
for the sweep of the electron beam 
over a surface which is not a perfect 
arc. Consequently, the magnetic a.c. 
field must be parabolic and therefore, 
the current through each coil must be 
parabolic. 

The dynamic convergence circuit in 
the new RCA color set uses no tubes 
and is adaptable to other magnetically- 

converged color picture tubes. Fig. 8 
shows the entire convergence circuit 
and it will be apparent that there are 
actually three separate, individually - 
adjustable networks. At the left is the 
cathode of the vertical output ampli- 
fier. By means of the capacitive net- 
work, C., C2, and C:,, a parabolic cur- 
rent is obtained. This current is applied 
through three potentiometers, the ver- 
tical tilt controls, to each of the con- 
vergence coils. The series potentiome- 
ters determine the amplitude of this 
current. In order to keep the horizontal 
signal out of the vertical section a 400 
millihenry choke is inserted in each 
lead. Since the convergence coils are 
relatively low in inductance for the 60 
cycle vertical signal, they represent 
mostly a resistance and the parabolic 
voltage applied will produce a para- 
bolic current and magnetic field. 

The horizontal signal is obtained 
from a special winding on the flyback 
transformer and is originally a pulse 
voltage. This voltage results in a saw - 
tooth current through coil L, and a 
parabolic voltage is developed across 
C,,. The amplitude of this voltage is 
determined by the potentiometer in 
each convergence coil assembly. By 
autotransformer action. the signal ap- 
plied to the centertap is induced into 
the entire coil assembly which, to- 
gether with the 400 millihenry choke, 
forms a series resonant circuit at the 
horizontal frequency. The result is a 
parabolic current at 15 kc. flowing 
through the convergence coils. The 
trimmer capacitor across each coil 
varies the resonant frequency slightly 
and thereby changes the phase of the 
parabola in each coil. 

Although further modifications in the 
convergence system will undoubtedly 
be introduced in the future, the circuit 
shown in Fig. 8 is already a great im- 
provement over previous RCA circuits 
in that it requires no tubes and per- 
mits adjustment of each individual 
electron beam as to d.c., vertical, and 
horizontal convergence. By making 
these adjustments independent of each 
other, the over -all set -up, installation, 
and alignment of color TV receivers 
has been greatly simplified. -3Ó- 
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Fig. 8. Dynamic convergence circuitry 
used by RCA in its new 28 -tube color set. 
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Speo.-200KCor500KCinFT241AHolder.11.79ea. 

when there's a soldering job to be done... 

On industrial assembly lines 

in home workshops... 
in electronic labs ... for 

production, repair, 

maintenance ... the 

world's most versatile 

family of pencil solder 
ing irons is on the job, 

doing a better job! No 

wonder they're called 

"Ungar's Little Angels "! 
Interchangeable lips 

for every soldering need 

from repair to high. 
speed production 
soldering. 

WA% 
m'nfe for 
culuhw 1!-15 

Framer -light, 
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hardlo -reach 
jobs. 
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New Test Equipment 
(Continued front ¡xige 43) 

stages and i.f. amplifiers. These gen- 
erators should have an over -all fre- 
quency coverage from approximately 
100 kc. to 30 mc. for use on receivers 
having very low intermediate frequen- 
cies and short -wave bands. Good shield- 
ing and accurate dial calibration are 
important factors to be checked in the 
selection of these instruments. If the 
generator has d.c.- isolated output, the 
output cable can be connected to test 
circuits containing d.c. voltage without 
need for external blocking capacitors. 
Internal modulation is also a desirable 
feature because it provides an audio 
signal from the loudspeaker for signal 
tracing. 

Audio Test Equipment 

The audio service field is still un- 
tapped by many service technicians, 
although opportunities for custom in- 
stallations and servicing, particularly 
in the high -fidelity field. are many. The 
investment required for a basic test in- 
strument setup is modest because most 
service shops already have a v.t.v.m. 
and oscilloscope. Addition of a good - 
quality audio oscillator, an audio volt- 
meter, and. possibly, a square -wave 
generator should provide the techni- 
cian with an excellent equipment line- 
tip. 

The audio oscillator should provide 
essentially sine -wave output from ap- 
proximately 20 cps to 100 kc. Output 
should be as free from hum as pos- 
sible and the output circuit should 
work into loads ranging from a few 
hundred ohms to 100.000 ohms or 
more. The audio oscillator can be used 
in a great variety of applications. in- 
cluding frequency -response checks of 
amplifiers. tone -control circuits. an't 
phonograph equalizers: measurement 
of the input and output impedance of 
amplifiers: determination of the res- 
onant frequencies of loudspeakers: 
tuning of bass -reflex enclosures; and 
troubleshooting by signal injection. 

Audio voltmeters are especially use- 
ful because of their flat frequency 
characteristics, high sensitivity, and 
good accuracy at low a.c. voltage 
levels. The square -wave generator is 
particularly valuable because it pro- 
vides a means for quick determination 
of amplifier response at both low and 
high frequencies, phase shift, and 
transient -response characteristics. 

Distortion meters are also important 
to the professional audio service shop 
because of their ability to measure ac- 
curately harmonic and intermodula- 
tion distortion and noise. 

Despite the variety of test instru- 
ments available today. successful serv- 
icing still requires technique as well 
as good equipment. Increased service 
revenue and personal satisfaction will 
accrue to the service technician who 
employs a complete line of instruments 
with a full knowledge of their capabili- 
ties and their limitations. -N- 

DON'T THROW 
OLD RADIOS 

AWAY! 

Let this big 
handbook show you 

EXACTLY HOW TO 

FIX THEM 
fast and r- i- g -h -t! 

A. A. GHIRARDI 

Covers every 
model made 
by 202 mfrs. 

from 1925 
to 1942 

Airline 
Apex 
Arvin 

Atwater Kent 
Belmont 

Bosch 
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Fada 
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There', a "secret" to fixing 
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remedies for user í,K011 models 
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Even beginners can handle 
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ARROW 
SALES 

for fastest 
service! 
lowest shipping 
costs! 
3 locations! 

UHF TRANSMITTER -RECEIVER 
APS -13 
$395 

2 for $6.00 
Freq. 
115 -42d III 
Slake. 
Mr n 

a 4! 'IMO' -III-4 
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WEST COAST HAMS! 
Visit our easy -to -reach sales- showroom! Wide 
assortment of hot ham values now on display 
.it 

2005 EMPIRE AVE., BURBANK, CAL. 
Phone: Victoria 9 2834 

INDICATOR SCOPE 
1D6A /APN4 

u Made te ulte in ronlunctlon with 
Radio R. c. I,er Itn,.1P \ -4. twit In- 
¡lodes u ,epe tuln. crystal con - 

tiulled standard I oillamr. rep t 
rui15, marker pulses. (:,rod conti. 
Weight Ott lbs. $ 1 4.95 LESS TUNES & eItlST.%L 
woh 27 tubes. riy.tal and sche- 
matic $19.95 

WHAT A BARGAIN! 
Al X._ IFF EQUIPMENT. s a 

rise of tube rock. 
,nns, condenvers, , ; head 

UM a a raft of . IA tubes. 
í bigger motor and 

Ur. :u.p. . SII lbs. 
:11101' í'.11.1'E. ONLY $6.95 
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Cr. 
-s sirii r. 
unit can le. i I l ' . . t . , ,ul r.i. Q 
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SPECIAL! 
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RECEIVER 

tnn- 
n' - filth 

acct. 

$1.95 
!lark $3.50 
control 14.x 1.50 

ARC -4 MOBILE TRANSCEIVER 
` J11.114 SIC t' nq'leie with ern s. rol pox. tube 12'21 'Pt rnaon.ter w i lt schematic. Excel. eunni. $32.50 Kt. b lli. 

Less dynamotor $24.95 

FREE FLYER! Neue 
Spring 

i,- released U. S. Cot, m 

Write for your copy TODAY! 
All shots. F.O.B. wI ., N. Hollywood or Chicago. 
Calif. or ¡ninon. r s.drnts add s tax. 2SOo deposit 

SHIP- PING COSTS CTO EACH n ORDER. AlIl items subject to sate and change of p without notice. Direct allomail to N. Hollywood or Chicago mailing address. 

ARROW SALES, INC. 
Save nos!..;;, -! Mali order to nt a ist address: 

Western Mailing Address-Office & Warehouse 
P. O. BOX 3818, N. HOLLYWOOD, CALIF. 
7460 Varna Ave. N. Hollywood. Cal. 

Phones: STanley 7.6005 - POplar 5.1810 
Central Mailing Address & Sales- Showroom 
2441 S. MICHIGAN AVE., CHICAGO 16, ILL. 

Phone: CAlumet 5-4750 
Western Sales Showroom 

2005 EMPIRE AVE. BURBANK, CAL. 
Phone: Victoria 9 -2834 

Cable Address: ARROWSALES. N. HOLLYWOOD 
Telegraph Address: WU% N. HOLLYWOOD 

MANUFACTURERS' LITERATURE 

The varinm. listings presented in this serf are for your ronrenience. The bulletins, unless iii tiers ire indicated, Ore Os Oi lable to all our readers. For prompt attention write directly to the manufacturer for this literature. 

INTERFERENCE FILTERS 
Tobe Deutschman Corporation, Nor- 

wood, Mass. has issued a two -page en- 
gineering bulletin, No. F -102, entitled 
"Guide to Specification of Interference 
Filters." 

The publication presents 27 electri- 
cal, environmental, and mechanical 
check points when designing, select- 
ing, or specifying electronic noise fil- 
ters. The reverse side of the bulletin 
has a handy decibel conversion chart. 

POTENTIOMETER LINEARITIES 
To assist in the selection of the type 

of linearity which the application of a 
potentiometer demands. while remain- 
ing consistent with economic consider- 
ations, the Engineering Department of 
('larostat Mfg. Co., Inc., Dover, N. H. 
has issued a bulletin covering the defi- 
nitions of four different types of line - 
arities; independent. zero- based, ter- 
minal, and index -point. 

The bulletin is illustrated with the 
pictorial output of each type of line - 
rarity. A copy of Form No. 753813, 
"Linearities Defined and Compared," 
is available on request. 

RECTIFIERS AND DIODES 
International Resistance Company, 

-101 N. Broad Street, Philadelphia 8, 
Pa. is now offering a catalogue data 
bulletin covering its line of "Micro - 
stak" selenium rectifiers and selenium 
diodes. 

The 8 -page publication carries com- 
prehensive data on construction, appli- 
cations, types, ratings, reference 
curves, specifications, d.c. character- 
istics, etc. in addition to charts and 
graphs. 

When writing for this publication, 
please specify bulletin SR -1A. 

STORAGE EQUIPMENT 
Bernard Franklin Company, Incor- 

poratcul, Bath and Hedley Streets, Phil- 
adelphia 37, Pa. has issued a 16 -page 
catalogue describing many new items 
added to its standard line of steel 
shelving, cabinets, bins. trucks, stools, 
and other storage and maintenance 
!equipment. 

Detailed information is provided on 
applications. construction. and speci- 
fications. Complete engineering lay- 
out assistance is also offered without 
obligation. Write Dept. 72 -14 for a 
free copy of this catalogue. 

MICROPHONE BROCHURE 
A four -page brochure, published by 

Frank L. Capps cf Company. Inc., 20 
Addison Place. Valley Stream. N. Y., 
is now available covering the firm's 

complete line of new dynamic micro- 
phones as well as its condenser micro- 
phones. 

The literature is available without 
charge to those requesting it from the 
company. 

MODULAR CONSTRUCTION DATA 
Monson Manufacturing Corporation, 

6059 W. Belmont Ave., Chicago 34. III., 
is now offering a catalogue page pic- 
turing and describing its new line of 
flat rectangular modular construction 
bobbinless precision non -inductive wire 
resistors. 

Full technical information includes 
data on fiber glass epoxy or polyester 
resin housing, vibration and shock re- 
sistance, temperature characteristics, 
resistance range from 1 /10 ohm to 2.5 
megohms, tolerances, resistance wire, 
terminals, etc. A table showing typical 
sizes and resistances available in the 
new line is also included. 

SUPREME'S "MASTER INDEX" 
Supreme Publications, 1760 Balsam 

Road. Highland Park, Ill., has pub- 
lished a new "Master Index" covering 
its series of radio and television serv- 
icing books. 

This 1955 index cross -indexes all 
material in the nine TV manuals and 
the fourteen radio manuals issued to 
date. 

Copies of this new index are 25 
cents each and are available direct 
from the publisher. 

CENTRALAB CATALOGUE 
Centralab, a division of Globe -Union 

Inc.. 900 E. Keefe Ave., Milwaukee 1, 
Wis., has issued a comprehensive cata- 
logue covering its line of electronic 
components for industrial electronics 
and television and radio servicing. 

Catalogue No 29, a 48 -page publica- 
tion, carries complete specifications 
on the firm's line of volume controls, 
switches, capacitors, printed electronic 
circuits, and steatite insulators. All 
products are pictured and complete 
specifications and application data are 
provided. 

Write the company direct for a copy 
of this new catalogue. 

RETMA INDUSTRY GUIDE 
The Radio - Electronics - Television 

Manufacturers Association, 777 14th 
Street, N.W., Washington 5. D. C., has 
just released a report detailing the 
results of an 18 -month study which 
was designed to improve the distribu- 
tion of electronic parts. 

The report, "Unit Territory Plan ... 
to Serve the Jobber Better" includes 
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an introduction and a discussion of 
the problem, recommended solution. 
and the conclusion. In addition to the 
text of the suggested "unit territory 
plan," the report includes a map of 
the U. S. which is divided into 30 pro- 
posed territories for manufacturers' 
representatives. 

A copy of this publication will be 
made available to interested industry 
members, whether or not they are 
members of RETMA. 

"THIS IS HIGH FIDELITY" 
An interesting, two -color booklet 

explaining high -fidelity reproduction 
of voice and music is being offered by 
Allied Radio Corporation, 100 N. West- 
ern Ave., Chicago 80, Ill. 

Entitled "This Is High Fidelity," the 
text material is written in non- techni- 
cal language and explains the func- 
tions of the basic units which are 
used in home high -fidelity music sys- 
tems. Many installations are illus- 
trated. A special section shows ways 
of modernizing existing equipment. 

A copy of this new 16 -page booklet 
is available without charge. 

ATR CHARTS 
American Television d Radio Co.. 

300 E. 34th Street, St. Paul 1, Minn., 
has announced the availability of two 
new wall charts of interest to techni- 
cians. 

The first publication is an "Auto 
Radio Vibrator Wall Chart" which in- 
corporates complete cross reference 
vibrator equivalent charts, vibrator 
specifications. base diagrams, and pop- 
ular auto radio vibrator replacement 
types. 

The second chart, "Inverter- Record- 
er Selection Chart," covers all stand- 
ard a.c. tape recorder models and 
enables anyone to determine at a 
glance which inverter should be used 
for any given tape recorder depending 
on where the unit is to be used, 
whether in autos, trains, planes. or d.c. 
districts. 

Both of these charts are being dis- 
tributed without charge. 

PILOT LIGHTS 
Dialight Corp.. 60 Stewart Ave., 

Brooklyn 37, N. Y., has issued a bro- 
chure which describes its new line of 
subminiature pilot lights of the one - 
terminal type for use on grounded 
circuits. 

The line requires a single 15/32" 
clearance hole and is intended for use 
with T -1 -", bulbs which are tiny in- 
candescent lamps known as the midget 
flanged type. Voltages range from 1.3 
to 28. 

Five different groups are described. 
Each type is illustrated with photo- 
graphs and dimensional drawings. Full 
specifications are also provided. 

Copies of Form L -157 are available 
without charge by writing R. E. 
Greene at the company. 

EQUIPMENT CATALOGUE 
General Industrial Co.. 5725 N. El- 

ston Ave., Chicago 30, Ill., has issued a 

March. 1955 

Smart Servicemen 

And... 
Are Modernizing Current TV Sets 

By Using 

(.0Th NV 

...The Only Truly 
Universal Plug -In* Replacement 

Rectifier That Can Also Be 
Bolted And Soldered 

* PATENT APPLIED FOR 

Get a copy of the latest Selenium Rectifier 
Replacement Guide from your distributor 

arkes 
RECTIFIER DIVISION 

a rz i a n.INC. 

415 N. COLLEGE. DEPT. R -1 BLOOMINGTON. IND. 

In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535 
Export: Ad. Aurierna, Inc., New York City 

129 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Recordin ! ar Lvw L 

CRÖWN 
Portable Tape 

FEATURES 
Three speeds: 15 ", 71/2", 31 /e" 
3 motor mechanism. 2 inputs 
± 2db40- 11000 cps atT /" /sec. 

Less than .2% flutter and wow 

20 -watt hi -fi amp. built in 

SC 10 -watt speaker built in 

Nylon bearings eliminate oiling. 

models 
meet all. 

NARTB 
broadcasting 

standards 

For the expert, Crown offers the finest in high fidelity 
recording, immediate playback, plus a public ad- 
dress system in one compact, portable unit ... and 
at pleasingly low cost. Unexcelled for broadcast 
studio, home, church, school or business use. Full 
P. A. facility even while recording. Exceptionally 
low amplitude modulation. Forced air cooling allows 
continuous service operation. Three models. Net 
prices. Crown Deluxe, $349.50; Crown Broadcaster, 
$399.50; Crown Imperial (10" reels), $449.50. 

See your dealer or order direct from factory. Dealer inquiries invited 

INTERNATIONAL RADIO & ELECTRONICS CORP., Elkhart 33, Ind. 
Builders of Broadcast Equipment Since 1938 

HIPU THE HIGH IN 

GT FIDELITY! 

High 

Fidelity Techniques 

by John H. Newitt 
The book that 

says goodbye to 
guesswork in 
choosing, build- 
ing and servicing 
hi-11 equipment. 

512 pages 
203 pictures 
Price $7.50 

Whether you specialize 
in high fidelity service. 
custom building or simpl, 
want to build a top-not,:. 
outfit for yourself, this ht, 
512 -page book will guide 
you every step of the way. 

Helps you get better re- 
sults at less cost. Shows 
what to do . , what mis- 
takes to avoid. Gives you 
a full understanding of the 
many different methods. 
circuits, designs, equip- 
ment, components and 
other subjects that are de- 
bated whenever hi -fl fans 
act together. 

A COMPLETE GUIDE 

Written by one of the 
nation's leading experts, 
High Fidelity Techniques 
is complete, authentic and 
easy to understand. From 
beginning to end, it is 
chock full of how- to -do -it 
tips, service hints: custom - 
building Ideas and data. 
charts and diagrams of the 
most helpful sort. 

10 -DAY FREE EXAMINATION! 
Dept. RN -33, RINEHART & CO., INC. 
232 Madison Ave., New York 16, N. Y. 

I Send HIGH FIDELITY TECHNIQUES for 10 
' 
day 

t REE EXAMINATION. If I like book. I will I (lien promptly send S7.50 (plus a few cents 'we- 

ll:lac) 
in lull payment. Otherwise, 1 will return 

nook postpaid and owe you nothing' 

I Name .. 
Address 

City. Zone. State 
U.S. -Price SM 00 rash cab order onl y 

. , ,.0 ,nee If hook Is re ,cord In eri dohs. g ---- - - - - -- - I 
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STEVE -EL 
(House of Bargains) 

HAS DONE IT AGAIN! 
Now you can 
own on inter- 
com that has a 
thousand uses 
at a price you 
would normally 
pay for a kit. 

This intercom 
comes housed in 
wooden cabinets 
completely wired 
and ready to 
operate. Outfit 
consists of one 
master, one sub 
station and fifty 
feet of two wire 
cable. Ideal for home as baby sitter. 
Perfect for office or factory. Order now 
as quantities ore limited. 

YOUR COST 
COMPLETE, $ 595 
only 

FREE BARGAIN CATALOG WRITE DEPT.RN -3 

STEVE -EL Electronics Corp. 
61 Reade St. New York 7, N. Y. 

colorful and comprehensive catalogue 
which lists and describes the firm's 
entire line of shop equipment. 

Included in the catalogue are steel 
shelving units, lockers, storage cabi- 
nets. a wide variety of plastic drawer 
cabinets, etc. Radio and television 
service shop operators will find this 
catalogue of value. Copies are avail- 
able without charge from the com- 
pany. 

"HIGH FIDELITY HANDBOOK" 
1 ,i,il i- i.eiult. bur.. 53 E. Walton 

Street, Chicago 11. Ill.. has issued a 
128 -page handbook which is designed 
as a guide for planning home music 
systems. 

The book includes a simple introduc- 
tion to high fidelity, details on plan- 
ning a home music system, custom in- 
stallations, hi -fi radio equipment. pho- 
nograph equipment, amplifiers, tuners, 
speakers and speaker systems, tape 
recorders and accessories, microphones 
and accessories. binaural and stem- 
phonic components, television, equip- 
ment cabinets, etc. 

All of the products are illustrated 
and described in detail, making this 
a comprehensive catalogue of cur- 
rently- available audio components. 
The catalogue is priced at 50 cents 
a copy. refundable upon receipt of the 
first order. 

SOUND FILMS CATALOGUE 
A 36 -page catalogue which provides 

full information on the company's 
sound motion pictures and slide films 
is now available from Westinghouse 
Electric Corporation, P.O. Box 2099, 
Pittsburgh 30, Pa. 

The publication. B -6505, covers a va- 
riety of subjects and provides com- 
plete film information that will assist 
in promoting showings to all organized 
groups, such as church. social, profes- 
sional, civic, and business. The film 
subjects are listed and classified into 
three groups; general interest, product 
information. and training films and 
instruction courses. 

RETMA BOOKLETS 
Radio - Electronics - Television Manu- 

facturers Association. 777 14th Street, 
N. W., Washington 5, D.C. has issued 
a new booklet entitled "Organization. 
Function, and Operation of Industry 
Advisory Groups" which explains in 
detail the work envisioned for these 
groups and the important part they 
play in advancing the technical pro- 
ficiency of television technicians. 

These committees, according to the 
booklet, are of utmost importance in 
coordinating local interests and estab- 
lishing courses based on methods, cur- 
ricula, manuals of instruction, and 
special equipment for training and 
teaching methods developed under the 
supervision of the RETMA Service 
Committee. 

In addition the group released a 
leaflet containing comments from in- 
dustry executives regarding the value 
of the course in advanced television 
servicing techniques. developed by the 

RADIO & TELEVISION NEWS 
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Q-A Gift ... 
To Hi -Fi Music Enthusiasts 
and the Audio Perfectionists 

LIMITED, de LUXE EDITION: A year from now, 

you'll be lucky if you can find this HI -FI LIBRARY, 
Vol. 1, at any price. But right now, while our small 
supply lasts, you can have it as a GIFT! When the 

copies now available are gone, there will be no more. 

So read the details of this extraordinary, FREE offer, 

and send for it right now: 

YOUR GIFT: A $12 VALUE 

This veritable encyclopedia of information 

on music and hi -fi equipment is equivalent 

to 4 ordinary books of 200 pages, selling 

at S3 each! But no books on hi -fi are as 

elaborately illustrated or as beautifully 

printed on fine paper. Furthermore, 27 top 

authorities on records, tape, and equipment 

contributed to make Volume 1 most help- 

ful to you. 

The HI -FI LIBRARY, Vol. 1, a handsome 

addition to your library, is comprised of 
the first six issues of MUSIC at HOME, 
put up in an attractive, double slip -case, 

lettered and decorated in gold leaf. You'll 
be delighted with this new idea, originated 

by Milton Sleeper, because the sturdy 

double slip -case, far superior to any binder, 

will keep the copies of MUSIC at HOME 
in perfect condition for years to come. 

READY REFERENCE INDEX 

On the inner slip -case there is printed a 

complete cross -index of subjects, and an 

index of authors. There are 142 listings 

under 45 headings, so that you can find 

the exact information you want. 

HOW TO GET THIS GIFT 

Because this is a limited de Luxe Edition, 

relatively few people can obtain copies. 

But right now, a copy will be sent to your 

home postpaid if you order a 3 -year sub- 

scription to MUSIC at HOME at the reg- 

ular price of S6.00. If Volume 1 is sold 

out before we receive your order, your 

remittance will be returned at once. 

THIS GUARANTEE PROTECTS YOU 

After you receive the de luxe Edition of 
Volume 1, if you are not delighted to have 

it, you may return it within ten days. We 

will then cancel your subscription order 

and refund the full amount of your re- 

mittance. So don't wait. 

MAIL THIS COUPON TODAY! 

Since MUSIC at HOME was brought out a year 

ago by Milton B. Sleeper, this has become the 

leading publication in the hi -fi field. And be- 

cause of its position of leadership, the ablest 
writers on hi -fi subjects prefer to have their arti- 
cles published in MUSIC at HOME. You will 
enjoy reading every issue from cover to cover. 
Order a subscription now, so that you can get the 
de Luxe Edition of Volume 1 as a gift 

1111111 
THIS ILLUSTRATION LESS THAN is ACTUAL SIZE 

Milton B. Sleeper, Publisher 
207H East 37th Street, New York 16, N. Y. 

I. Please send me o GIFT COPY of the HiFi 
LIBRARY, Vol. I, deluxe edition. 

1. Enter my subscription to MUSIC at HOME 
for 3 years 118 issues) My remittance of 
$6.00 is enclosed. This order is subject to 
your monebock guarantee of satisfaction. 

NAME 

ADDRESS 

Add 33.00 for foreign delivery 
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NOW Start 
fixing TV and 

Radio sets right 
away! 

Even if you never fixed 
a lamp or door bell 
before .. 

It's easy with these plaid, simple directions written 
for the man with no technical training. You deal 
only outb the things that go wrong in sets -the 
parts- start doing actual repair work even before 
yin finish the hook. .lost think- No Math! No 
Theory! No Lab work! 

Television and Radio Repairing 
by John Markus 556 pp., 225 il/us., $7.95 
Fur es cry television mot ra- 
dio part, no matter what 
slake the set is. Markus 
sl 's you how' to rerognize 
symptoms of trouble . 

how to test to slake sure 
luny to order the new 

part and how to In- 
stall it. Here's your chance 
to share the big money In 
servicing today- without in- 
Vestiug a good dead of unh 
-and by starting right in 
your oun Polite or working 
for a service outttt. First 
repair job pays for the book. 

Shows you how to: 
-Test tubes ..C' c .t 

a tester 
-Eh ira'e noise in 

receiver . im 
prove dim TV pro 
tore 

-Repair, replace, 
adjust all parts 

-Solder connec- 
tions 

-Install antennas 
--Run VOW own Sere 

ice shop profit- 
ably 

-and many others. 

-- --SEE THIS BOOK 10 DAYS FREE- 
McGraw -Nill Book Co.. Inc., Dept. RTN -3 
327 W. 01 St.. NYC 36 

ice ilun. Tr, and Radio Repairing fr IN days nnppÌ.n ii t. In Ito dons 1 .ill 
teendk 

*7xonlitiloon 
"'few c d. for delivery. 

^'n e,i.ti:, I,I. b We pay for del ist.re. If vu itanit 
PRINT nith this coupon: ano return privilege.. 

NAM.. 

\ddrrw. 

t l. Z,ne.., Sligo 

Sampan, 

Position . 

i. an y ' - TI, offer in U.S. only. CT\ 

HAVE YOU SEEN 

POPULAR ELECTRONICS? 
IT IS NOW ON SALE! 

Association for use by local trade and 
industrial schools. The leaflet is en- 
titled "What They Say About the 
RETMA's Course in Advanced Tele- 
vision Servicing Techniques." 

Both publications are available on 
request. 

FREED CATALOGUES 
Freed Ti- iinsfol'rrt(Y' (Jumping. Inc., 

1715 Weirfield Street, Brooklyn 27, 
N. Y. is now offering two new cata- 
logues covering its transformers and 
laboratory test instruments. 

The Catalogue No. 545 is a 24 -page 
bulletin, completely indexed, which 
contains illustrations, dimension tables. 
technical specifications, and complete 
descriptive material on the firm's 
transformers, filters, magnetic ampli- 
fiers, reactors, and toroidal inductors. 

The other catalogue, No. 546, covers 
laboratory test instruments including 
voltmeters, megohmmeters, filters, and 
magnetic voltage regulators. All tech- 
nical specifications are given in this 
bulletin. 

JOBBER SOUND PRODUCTS 
Altec Lansing CorporrrriuII. 9356 

Santa Monica Blvd.. Beverly Hills, 
California or 161 Sixth Avenue, New 
York 13, N. Y. has released a new 
catalogue covering its line of "Jobber 
Sound Products." 

The catalogue gives complete data 
on eight different Altec microphones 
including the special scientific con- 
denser microphones for the measure- 
ment of high -intensity sounds and the 
newly- developed heart microphone for 
cardiovascular research. Amplifiers, 
speakers, horns, cabinets, and 70 volt 
transformers are also included in this 
compact yet comprehensive publica- 
tion for those interested in audio gear. 

CATHODE -RAT TUBES 
The Tube Department, General 

Electric Company. Schenectady 5, 
N. Y. has issued a new 40 -page de- 

signer booklet on cathode -ray tubes for 
industrial and military applications. 

The booklet (ETF -9851 provides data 
on 24 standard G -E tube types and de- 
scribes the company's engineering and 
production facilities available to meet 
specialized customer requirements. The 
tube types covered are used in oscillo- 
scopes, radar indicators, industrial tele- 
vision. and TV studio monitors. 

Technical information in the booklet 
includes tube essential characteristics, 
gun design factors, and a description of 
standard phosphors covering color. per- 
sistence, and special response. -3e- 

New British Amplifier 
(Continued from ¡rage 47) 

be interested in trying out this ampli- 
fier for themselves, your Editors are 
making arrangements to have this cir- 
cuit modified by using American com- 
ponents throughout with the except ion 
of the Mallard tubes which are actu- 
ally the most important part of the 
amplifier and which will be available 
from your local jobber. 

When this material is available. we 
plan to run construction details in our 
sister publication. POPULAR ELECTRON- 
ICS. Watch for this article. - ,o- 

Fig. 4. Total harmonic distortion plotted 
against output power for the complete am- 
plifier. Measurements made on the proto- 
type amplifier using a Partridge PPO /1 out- 
put transformer. The PPO is shown in Fig 1. 
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. of 
faraway TV tuning with Regency model 
RT -700 ... based on an entirely new 
principle in remote control devices. Now 
it's possible to change channels, sharpen 
contrast, brighten the picture, control the 
volume, and most important- adjust the 
picture from where it is seen. So simple to 
install, that a service man can do it in 
minutes. Handsome cabinet design 
complements any decor ... blond 
or mahogany finish. 

Regency, world's leading manufacturer of 
TV accessories including VHF boosters, 
FM boosters, voltage boosters, UHF 
converters, chair side TV control, high 
pass filters and a complete line of 
high fidelity equipment. 

REGENCY DIVISION, I.D.E.A., INC. INDIANAPOLIS 

OR"- 
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Certified Record Revue 
(Continued from page 66) 

typical characteristics of sharp close -to detail, 
but without the penalty of "deadness" . . 

reverb having been added judiciously. The 
contrabasses are very weighty, indicating per- 
haps a shade too much enthusiasm by the 
engineer on the console. Other strings are 
nice and clean and woodwind reproduction 
is exceptional. The thunderstorm gives forth 
a solid ka -whop! for those of you who like 
spectacular "effects." I would suggest a db 
or two bass roll -off from the otherwise satis- 
factory RIAA curve. 

WAGNER 
OVERTURES 

New York Philha r ie Symphony Or- 
chestra conducted by George Szell. 
Columbia 311.1918. NARTIS curve. 
Price $3.98. 

This is a particularly choice collection of 
Wagner warhorses. Such diverse items as the 
"Rienzi," "Tannhauser," and "Flying Dutch- 
man" overtures keep company with the prel- 
ude to "Die Meistersinger." This sort of stuff 
is Szell's meat and he makes the most of it. 
Really rousing performances, which however, 
are never allowed to run away with them- 
selves. First class sound from Columbia with 
brilliant brass and notable percussion. Curve 
and surfaces OK. 

SCHUBERT 
SYMPHONY #8 (UNFINISHED) 

TCH.4IK01'SKY 
ROMEO AND JULIET OVERTURE 

Chicago Symphony Orchestra conducted 
by Antal Dorali. Mercury MG50037. 
RIAA curse. Price $5.95. 

This recording is several months old, hav- 
ing somehow slipped my attention. Since this 
is the 19th version of the Schubert, and the 
22nd of the Tchaikovsky, time is hardly a 
factor in this case. Dorati is guest conduct- 
ing the Chicago Symphony on this disc and 
as far as I am concerned, any further issues 
of these works would be superfluous. I'll get 
plenty of arguments on this score, but it 
seems to me that we have so many good per- 
formances of these works (including this disc) 
that sound quality should dictate the final 
choice. On that basis, this recording has the 
field to itself. The string tone that Dorati 
elicits from the Chicago orchestra is truly 
wondrous, a sonorous delight. This of course 
shows to great advantage in the Schubert and 
in the "Romeo." The "Romeo" is the show- 
piece here and is an astonishing example of 
the modern recording art. Dynamic range is 
unbelievable as is the exceptional orchestral 
balance and general lack of distortion. The 
assault of tympani, bass drum, and cymbal is 
awesome, a regular tube poppin' cone -crackin' 
jamboree! The brass sounds out brightly and 
bravely, enrobed in the fabulous acoustics of 
Orchestra Hall. Highly recommended to new- 
ly- minted hi- finatics or to those contemplat- 
ing the upgrading or replacement of these 
works in their libraries. 

STRAVINSKY 
THREE MOVEMENTS FROM 

PETROUCHKA 
RAGTIME 
SERENADE IN A 

Marcelle Meyer, pianist. Haydn Soci- 
ety HSL113, NARTB curve. Price $5.95. 

"Petrouchka" on the piano, by Gad ! Yes, it 
is as difficult as it sounds! This is a fascinat- 
ing disc and one which all of you who own 
orchestral versions of "Petrouchka" should 
have. It is quite an experience to hear Miss 
Meyer play this incredibly complex music on 

March. 1955 

THESE FINE, LOW COST INSTRUMENTS PAY FOR THEMSELVES QUICKLY! 

Necessities for black- and -white TV, a MUST for COLOR TV! 

TV Component Tester 
Performs 6 Vital Functions 

The industry's big- 
gest value! SIX in- 
struments in one 
compact unit -ter- 
rifle as a PICTURE 
TUBE TESTER 

FLYBACK & 
YOKE TESTER 

SELENIUM 
RECTIFIER TEST- 
ER ... CONDENS- 
ER TESTER . 

CONTINUITY 
TESTER ... PIC- 
TURE TUBE RE- 
ACTIVATOR. 

You get 5176 worth o Test - 

in 1e efficient unit 
s 
for amaz- 

ing 
the 

tauon 

ing low price of Only $4995 
Field Strength Meter 

For Battery Operation and 
110 V AC 

Saves 50!'e of instal- 
lation cost ... ylras- 
°re.s plc signal 
strength directly from 
antenna . . Mewl - 
ürs TV. FM. TVI 
signals . . . Ilea IS 
channel sr lector: 
multiplier stitch for 
leak signal areas 

Range Is 10- 
'di,eull microculla . . 

A nub s1 in fringe 
areas. UIIF or VIII,. 

Model FSM -5B. I' Battery Operation and 
IDS V I. ,,,.i.Iit L_ Il,, net 89 

Ser icemen can 

make money from 

HI- FIDELITY 
Get info HI.FI with invest- ment of only 

TRANSVISION 
offers you the MOST 

COMPLETE fest at any prce, including: 
UNITS- Systems .. Im- 

ported 
ted Dual Speaker er with 

Diamond 
En Bets Record Chang 

and 
Units, 

. d:4gned 
Amplifiers 

rlteasy 

and AM-FM lete cabinet as- 

sortment 

.Comp 
sortment for every taste and budget. 

L 
We enable you to l'NDF.ItSouLFALL 
COMPETITION and give you 

wire, phone for 
es How? Write, 

our unique "Dealer Hi -Fi Program." 

i 

Make Big Profits with this 

Tester - Reactivator - Sparker 
A complete picture tube 
testing and repair unit. 
It TESTS picture tubes - 
,eautres t'et Muir rntis- 
shm, locate, shorts he- 
turen rhtnent s; locates 
high resiaanee shorts or 
leakage as high as 3 meg- 
oluus. 
REACTIVATES dim tulles 
u itbunt rcnan al from set 

. SPARKS OUT hick 
resistance shorts In CRT's 
and other tubes. 

$3495 
CRT Tester -Reactivator 

Same n Testrr-11,aetitalm- $ 
I 9.95 Spark,. hur virin.ut .cpnre.r. 

CRT SPARKER 
SPARKS OCT high resistance shuts i 

CRT's and roher tubas by appih anm ,d 
17,1111i1 r,Il., of $19V95 11F, only 

Flyback- Yoke -Continuity 
Tester ... in 1 low cost unit 

Cheeks low and high 
impedance Yokes and 
Flybacks . Detects 
even one shorted turn 

. An improved 
Continuity Checker: 
Cheeks condensers for 
opens. elect rival shorts 
or leakage. (ordinary 
continuity testers will 
not do this). 

A S59 value for 

$2495 

sef.[ ` 
" l:Y.l,r,.-. .. 

1r Complete line of 

COIN TV SETS 
Also COIN BOXES for operating 
any TV set. Many unusual prof- 
it- making features: only. 514.95 í_ 

Ask for complete details- today. 

Install the finest 
Master Amplified and Community 

TV Antenna System 
Let Transvision help solve your problem with FREE 
engineering advice. Also write tor- 

FREE Tichnirit Manual for Cnnpn pnilI, and 

Master TI' Spit, ms. Write for il nou'. 

TRANSYISION, INC., NEW ROCHELLE, N. Y. 
Dept. N3 

Send me- . _ _ - 
Enclosed find S_ deposit. Bal. C.O.D. 
MY JOBBER IS 

Name- - 
Addreu_. 

_ 

_ - 
City State 
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K 

STEP 

AHEAD of the 

"CUT andTRY" BOYS 

NEW 

Radian 
with the 

FIELD STRENGTH METER 

M 5000 Only $9750 
less batteries 

BATTERY OPERATED -FOR VHF -UHF 

Move forward into bigger business. 
Save time, money. No guessing whether 
antenna or receiver is at fault. Find 
your problem immediately. 

On new installations you KNOW 
which antenna location is best before 
proceeding. A Radion Meter builds 
customer confidence, often pays for 
itself in two months time. 

Beautifully designed, easy to use. All 
TV channels 2 to 83 and FM band. 
Weighs only 16 lbs. with standard 
batteries. Absolute readings in micro- 
volts. Monitoring jack for audio. Size 
11 x 81 x 6 in. Ask your distributor 
or write direct for specifications. 

No guesswork Quickly locate cause 
in your methods. of weak signals. 

THE RADION CORPORATION 
Dept. N, 1130 W. Wisconsin Ave. 

Chicago 14, 111. 
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the piano and to follow along with your 
mental "orchestration "! Stravinsky excerpted 
these three movements from the suite and 
transcribed them to piano in 1921. As you 
listen, you realize that in transposition, Stra- 
vinsky has carried over as many orchestral 
"effects" as are technically feasible for piano. 
This is a formidable work for any pianist 
and Miss Meyer is to be commended for her 
facile performance as well as forgiven for her 
missed notes and other falls from grace. 
"Ragtime" is a product of Stravinsky's ex- 
perimentation with jazz and the "Serenade" 
one of his "neoclassic" inspirations, interest- 
ing mainly as curioso. Good robust piano 
sound on this disc, fairly wide in range and 
with excellent dynamics. This action of the 
hammers could be discerned, a minor annoy- 
ance. Sharp, close -up recording is augmented 
by fair acoustics. The NARTB curve was 
adequate with my setup. 

WEBER 
SIX SONATAS FOR VIOLIN AND 

PIANO 
Ruggiero Ricci, violinist and Carlo 
Bussotti, pianist. London LL1006, 
RIAA curve. l'ricc $3.98. 

A first recording on LP, these are very be- 
guiling little works, lightly confected and 
utterly charming. Written when Weber was 
24, they are among his first works to show 
a glimmering of the Romanticist that was to 
be. Not by any imagination can they be 
termed technically difficult, but they still 
serve Ricci nobly as display pieces for his 
rich clean tone and impeccable musicianship. 
Bussotti is, as always, a completely sym- 
pathetic accompanist. Superb violin and piano 
sound, slightly overbalanced in favor of the 
violin. 

DEBUSSY 
THREE NOCTURNES 
THE AFTERNOON OF A FAUN 
MARCIJ ECOSSAISE 

Orchestre National de la Radiodiffusion 
Francaise conducted by D. E. Inghel- 
brecht. Angel 135013. RIAA curve. 
Thrice $5.95. 

This recording was awarded the Grand Prix 
du Disque in 1954 and after listening to it, 
the reasons for this honor are very apparent. 
The performance of the "Nocturnes" and the 
"Faun" is easily the best available at present. 
Debussy's friend and specialist, D. E. Inghel- 
brecht, knows the perils of this seemingly 
innocuous music and eschews the heavy hand 
which has been the detriment of many other 
recordings. The sound is one of the best 
examples of Angel's luminous, almost trans- 
parent- textured type of recording. Silken, 
edgeless strings are combined with ethereal 
woodwinds and brass of noble timbre. Yet 
for all this delicacy, so appropriate in this mu- 
sic, the sound has plenty of strength and body. 
Percussion, when called for, has punch and 
authority. The choral work in the "Sirenes" 
section of the "Nocturnes " is of great beauty 
and superbly balanced. The "Marche Ecos- 
saise" or "Scotch March," was commissioned 
by a Scotsman, who had an old bagpipe 
theme played for Debussy, from which the 
composer evolved this spriteiv work. A good 
item for inclusion in "pop" programs, which 
might resurrect it from its comparative ob- 
livion. The RIAA curve did not need ad- 
justment. 

KIPNIS AS BORIS 
Victor LBC -1082. RIAA curse. Price 
$2.98. 

This is a re -issue of a 78 set many people 
have been waiting for, and a terriffic buy at 
$2.98. Alexander Kipnis, along with Chaliapin 
was one of the most able protagonists of the 
difficult role of "Boris Godounoff." Kipnis 
was that unique combination that opera 

managers are always looking for ... a great 
singer and a great actor. On this disc you 
will find the sections which are usually ex- 
cerpted from the opera, such as the Corona- 
tion scene, Varlaam's Song. I Have Attained 
the Highest Power, etc. If you want a prime 
example of how a great singer /actor can 
move a huge audience to cheer themselves 
hoarse with shouts of Bravo! and Encore!, 
listen to Kipnis in the Death Scene. Unless 
you are the most beady -eyed of cynics, the 
supercharged emotion of tolling bells, the 
powerful and somber orchestral hues, the 
stark terror of the tormented Boris' last gasp- 
ing breaths will chill you to the bone! Good 
orchestral and choral work throughout the 
disc and the Victor engineers have revitalized 
the sound with reverb and other trickery. 
The big bells and the climaxes in the Corona- 
tion scene reproduce with surprising clean- 
ness although it is evident that frequency re- 
sponse is restricted. A good buy, but if sound 
is more important to you, you can get the 
same excerpts in a positively dazzling "New 
Orthophonic" recording conducted by Sto- 
kowski. Need I say that this added magnifi- 
cence means more moola ? A db of bass boost 
helped the RIAA curve and surfaces were 
quiet. 

BARTOK 
DIVERTIMENTI FOR STRING 

ORCHESTRA 
TWO PORTRAITS 

RIAS Symphony Orchestra conducted 
by Ferenc Fricsay. Decca DL9748. 
NARTB curve. Price $5.95. 

This is the type of recording that calls for 
some fence sitting ! By this I mean that one 
must consider the authority of the readings 
by an acknowledged Bartok expert, Ferenc 
Fricsay ; the fact that the "Divertimenti" is 
better sounding than the other available ver- 
sion on Victor, and the fact that the "Two 
Portraits" sound better on Peter Bartok's 
own label ! For many, the excellence of the 
orchestra. and the splendid interpretation 
and the justness of the coupling may be the 
deciding factor. Good, clean, if not outstand- 
ing sound of the "big hall" European type. 
The NARTB curve was better with some 
bass boost. 

BRAHMS 
CONCERTO #1 FOR PIANO AND 

ORCHESTRA 
Artur Rubenstein, pianist with Chicago 
Symphony Orchestra conducted by Fritz 
Reiner. Victor I.M1831. RIAA curve. 
Price $3.98. 

I'm going to go out on a limb and state 
that I think this is the best sounding piano 
concerto since the advent of LP. Strong lan- 
guage, but listen to this disc for a few min- 
utes and you'll see what I mean. For some 
time I have felt that the over- the -podium- 
condenser mike technique, or some modifica- 
tion of it, should be applied to concerto re- 
cording. This has come to pass in this 
recording and the results are astounding. That 
magic amalgam of superb detail and ultra -live 
acoustic perspective which is a characteristic 
of this type of recording, brings to the piano 
a freshness and presence that is uncanny. 
Chords are clear and unmuf!led, there is no 
harsh ringing, the piano may be played quite 
percussively without hammer action noise. 
Rubenstein must have been electrified at the 
sound of the first playbacks, and derived in- 
spiration therefrom, for his performance is 
among the greatest I have been privileged to 
hear. Reiner is in splendid rapport with the 
pianist and maintains a superb balance of all 
elements throughout the recording. The or- 
chestral sound is as illustrious as the piano, 
with smooth clean string tone, very bright 
punchy brass, and the imposing percussion 
which is almost a "trademark" of the Chi- 
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BUILD 15 RADIOS 
ONLY 

95el AT HOME $ 
With the New Improved 1955 1 
Progressive Radio "EDU -KIT" 

NOW INCLUDES 

High Fidelity, 
Signal Tracer, and 

Code Oscillator 
ATTRACTIVELY GIFT PACKED 
FREE SOLDERING IRON 
NO ADDITIONAL PARTS NEEDED 
EXCELLENT BACKGROUND FOR TV 
30 DAY MONEY-BACK GUARANTEE 
SCHOOL INQUIRIES INVITED 
ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 

WHAT THE PROGRESSIVE RADIO 
"EDU -KIT" OFFERS YOU 

Complete 

m 

Our Kit is designed to train Radio Technicians, with the bane facts of Radio 
Theory and Construction Practice expressed simply ana clearly. You will gan 
knowledge of basic Radio Principles involved in Radio cReception, Radio 'Trans- 
mission nd Audio Amplification. 

u will learn how to identify Radio Symbols and Diagrams; how to build 
radios, using regular radio circuit schematics^ how to mount various radio parts: 
how tow and solder in a pessional m You will `learnphow to s 

and trouble -shoot radios. You will learn code,' You will receive training v for 
F.C.C. Novice 

yyLicense. 
You will learn Nigh -Fidelity. 

times Inhbrief,, +you eel 
receive a real basic education in Rads., worth Many 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" was specifically Prepared tir any Verson 

who has a desire to learn Radio. The Nit has been d s cess Ily by young 
and old in all parts of the world. It is not necenary that you have the 
slightest background in 

e 
science or radio. 

The Progressive Radio'Edu -Kit" is used by many Radio Schools and Clubs 
tin this c untry and abroad. It is used by Armed Forces Personnel and Veterans 

hroughout the world. 
The Progressive Radio iEdu -Kit requires no instructor. All instructions 

included. All parts are individually boxed. and identified by n illustra- 
tion on and diagram. Every step involved in building these sets is carefully ex- 
plained. You cannot make a mistake. 

PROGRESSIVE TEACHING METHOD 
instructions o,,,i- 

s,.e Radio -'Ed` -K; t" a complete with instructions, 
These 

of Radio Transmission.dRadio aReception. Audio pAmpiificationan servicing by 
Signal Tracing i clearly explained. Every part i identified by ill 

a 
,On and 

diagram. You will learn the function and theory of every part used. 
The Progressive Radio "Eau -Kit" use the principle of "Learn by 00..." 

Therefore You will build radios, perform jobs. and conduct experiments to illus- 
trate the principles which you learn. These radios are esigned in a modern 

according to the best principles of present-day 
y 

educational practice. You 

advanced. Gradually, in 
m 

o Proq 
radio. 

manner, youhwill i nd yourself eón tructing 
still more advanced Wr -tube radio ets. and doing work like professional 

Receivers. i 

Technician. 
Ito et erOyou will and 

il fifteen radio ircuits, including 
Signal Tracer. These sets operate 

on 105.125 V. AC /DC. An Adaptor for 210 -250 V. AC /DC operation is available. 

THE PROGRESSIVE RADIO "EDU -KIT" IS COMPLETE 
You Will ey t n es ary to build 15 different radio sets. Our 

"Eau -Kir' contains tubes, tube sockets, chassis, variable condenset. electrolytic 
condenser. paper condensers, resistors, line cord, enium rectifier. tie strips. 
coils. hardware. tubing, etc. 

Every part that you need is included. These parts a individually packaged. 
so mat you cane ly> identify every item. K s Gering ¡ran IS included. as well 
an Electrical and Radio T . Complete. easyto -follow instructions are provided. 
All parts guaranteed. brand n Ily lectet and matched. 

In addition. the "Eau -Kit" n contains lessons for servicing with the 
Progressive Signal Tracer, F.C.C. i structions, quisses HighFidelity instruc- 
tions. 

2 

1 
S 
m 

TROUBLE -SHOOTING LESSONS x 
s Trouble -shooting and servicing are included. You will be taught to recognize 

Q d repair troubles. Yeu will build d learn to operate prolessiona al and 
. You receive n Electrical and 

and 
Tester, and learn to use it fer radio 

fV 
repairs. While you are learn, 'g this practical way. u will be able to do 
fa yxa repair job for ;our ighbors and friends, e charge fees which will 
are sea the mall cost of the Eau- Rit." Nere is your opportunity to learn 

I- radio quickly and easily, and have others pay for it. 

J 

r- 

FREE EXTRAS 
ELECTRICAL & RADIO TESTER ELECTRIC SOLDERING v 

IRON TV BOOK QUIZZES î F-ogreulve "Edu Kits" Inc., 497 Union Ave., Brooklyn II, N.Y. 

MAIL TODAY -Order shipped same day received. 
30 -Day Money -Back Guarantee. Include ALL FREE EXTRAS 

Send "Edu -Kit" Postpaid. I enclose full payment of $19.95 (U.S.A. only) I 
Send "Edu -Kit" Postpaid. I enclose full payment of $20.95 (Outside U.S.A 

El 210 -250 V. Adapter for "Edu- Kit "- S2.50. 
O Send "Edu -Kit" C.O.D. I will pay $19.95 plus postage (U.S.A. only). I 
17 I wish additional information describing "Edu- Kit". No Obligation. 
D Send me FREE Radio -TV Servicing Literature. No Obligation. I 

Name . 

Address 

I 
I 

I 
I 

PROGRESSIVE "EDU- KITS" INC. I 
497 UNION AVE. Room 39E, Progressive Bldg. BROOKLY 1 11, N. Y. I 

On .h,pni, nt to a N,w Yuri. City eddress. add 301 s.,h, 

March, 1955 135 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


AM& 

To find and follow 
the better way" 

ron- world's greatest magnet - 
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round its 135'- diameter roce track at 
almost the speed of light. "Idea ", t 

enetrote deep into the atomic nude 
here lie secrets of matter and energy 

With us, the "American Idea" is, by 
directed effort and applied know -how, 

to continue to lead in bringing 
you electronic products 
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cago Symphony in the acoustics of Orchestra 
Hall. Even if you own the other eight ver- 
sions of this work, don't miss this one I This 
is a magnificent disc and it is unreservedly 
recommended. The RIAA curve did not need 
adjustment. 

DELIUS 
APPALACHIA 
KOANGA (CLOSING SCENE) 

Royal Philharmonic Orchestra and 
Chorus conducted by Sir Thomas Beech- 
am. Columbia ML4915. NARTB curve. 
Price $3.98. 

Delius fans will be delighted with this new 
recording since the old versions on 78 rpm 
have been out of print for many years. This 
is typical Delius "tone painting" and stems 
largely from his residence in Florida. There 
is more than a hint of folk tune derivation, 
which lends an earthy vigor to the quasi - 
mystical Delius scoring. These are very in- 
gratiating works which should find favor with 
an ever widening audience. Sir Thomas is, 
of course. the Delius interpreter ne plus ultra, 
and in this recording he gives further evi- 
dence of his mastery with a reading which is 
obviously a labor of love. The sound is gen- 
erally good, although thick -textured in spots. 
Notable are string tone and the brief choral 
passages, and above all, a superb balance is 
maintained. Try this for a refreshing change. 
The NARTB curve was better with a little 
bass and treble boost, to my ears. 

VERDI 
ARIAS 

Robert Weede, baritone with The Con. 
cert Arts Orchestra conducted by Nich- 
olas Rescigno. Capitol P8279. RIAA 
curve. Price $5.95. 

Here is one of those strange cases where 
the artist has as fine a voice as exists today 
but whose reputation has not kept pace with 
his talents. Weede's voice is a magnificent 
instrument, resonant, suave, facile, and with 
phenomenal dynamics. On this disc he is heard 
in arias from "La Traviata." "Rigoletto," 
"Don Carlo" and others. In all, his vocalizing 
is entirely convincing and is accomplished 
with easy grace. Weede gets fine support 
from Rescigno and the Concert Arts Orches- 
tra, although some of the conductor's tempi 
would not be termed "ideal." The sound is 
excellent throughout. Some may quibble that 
Mr. Weede is recorded too close to the mike, 
but I think in this case, it adds to an al- 
ready magnetic "presence." The RIAA curve 
did not need adjustment. 
SIBELIUS 

SYMPHONIES #3 AND #7 
London Symphony Orchestra conducted 
by Anthony Collins. London LL1008. 
RIAA curve. Price $3.98. 
SIBELIUS 

SYMPHONY #4 
POHJOLA'S DAUGHTER 

London Symphony Orchestra conducted 
by Anthony Collins. London LL1059. 
RIAA curve. Price $3.98. 

London continues its survey of the Sibelius 
symphonies and tone poems under the able 
baton of Anthony Collins. These are among 
the most satisfactory orchestral recordings 
issued by London. The sound is really mag- 
nificent, and is distinguished by ultra -wide 
frequency response, tremendous dynamic 
range, and the quietest surfaces I've heard 
from London in a long time. Richly sonorous 
string tone and weighty, brilliant brass are 
notable features. The "Third Symphony" is 
played very little in this country and I for 
one, can't understand this neglect. The work 
is comparatively gay for Sibelius and contains 
some of this composer's most clever scoring. 
If you want to hear a really rich orchestral 
passage, rich in sound and scoring, listen to 
the opening movement of this "Third Sym- 

PHOTO FLASH 
100 W. SEC. STROBE OUTFIT 

pOyfP 
C.f ORtell 

LAMP ASS'Y ! FLASH BULB 

Ideal for outdoor photography Iw attaching to auto 
battery on 0/12 or 12/24 VDC s used indoor 
for studio-Complete Lamp ...v. Ignition coil .r 
trigger housing C 20 Ft. rd -Uses Syvl. A.107:1 
200 W.S. 

r 
to loperate but lto r ng BÑAND -NEW ready to w /istrucim. 

manual -Sh. Wt. 50 $29.95 
SPECIFY VOLTAGE 

INDIVIDUAL MIA WRITE TODAY! 
"IDEAL" MODEL S C ING PLIERS ! TRANS. 

FORMER- Thermogrip earlhon idler. ! ectftc.: 
cable-115 VAC 110 ev. 10 a ps Imput- OUTIU -I 
3.5/45 V Er 00 amps Int. or 00 ps cont. dui. -In eta' carrying which ca be used for 
tool lox -BRAND- NEW -Wt. approx. 25 I1.s..524.95 

3 
V 

New $4.95 
in a /500 ma Choke-100 ohms -2500 V 
in, 

15 II' 200 ma MICAS. -125 ohm Choke- Now $2.95 
RHEOSTAT -4500 ohms ISO Watt- Ohmlle 1H,Mrl I.- 

Nlpen 
case-4" dia. x 2 " -W.W. Linear taper - 

ew $3.95 
RHEOSTAT -8 ohms 50 Watt -1RC PR -SO -Metal .- 

2as x law -W.W. linear taper -New 51.50 

BC -221 TECHNICAL MANUAL- NFW- Prepald $t25 

SPECIAL 
NEW SHIPMENT JUST ARRIVED 
TG 34 -A CODE HEUER- 115/230 VAC 50.80 cycle. 

I Ia. . , tauon osclllaprt for hand keying 
or waft paper tape. Complete with tubes. 
Pham -cell J. manual In compact carrying e 
Io 4,10 x 1nh5 "x 15 1:1.10'. Sh. Wt. 45 18x. 

BRAND -NEW 1 
695 LIMITED QUANTITY 

TO -10 CODE MEYER -similar to above but more 
cabinet. l V timte. 

excellent 
: 24 x 155q 

$14.91 

INDIVIDUAL TAPES for the following lessons -52. 
rH. .11. r 1:1, .15-New In metal containers - 

$1.25 
WESTINGHOUSE PR -14 D.C. AMMETER -1/7o accu- 

racy. 'iI5 o3 et f4 P.M 
col. .005 ohms-33 ace -i', 

I ts"-with est leads ! leather carrying 9. BRski, ND.NFW In orlg. box $9.95 
0.300 DC UA METER -9110 ohm per .1 V- D'Arsonval 

move.e í-25k round 
body -4x4%%10 /t.2 

Sreel 
0.300 DC UA- Triplett 2 inch New $5.50 
0 -1S0 VAC -Stark 47 M-3- square New .95 
2541 WITH ORDER. AL. INCL. POSTAGE C.O.D 

MICHIGAN RESIDENTS ADD 3e'y SALES TAX 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

ALL MERCHANDISE SUBJECT TO PRIOR SALE 

AARON ELECTRONIC SALES 
3830 Citent Street Detroit 7, Michigan 

TV TUNER REPAIRS 
48 -HOUR SERVICE 

Defective tuners rebuilt to factory standards. 
New tuner guarantee. Ship prepaid. 

RADIO PRODUCTS CO. 
College Polo* 56 New York 
Wekmrry T.,fn11 .tt,rk of Replacement Tuners far all 

Be 'key" man. Learn how to send ana 

andreceive 
messages in code by telegraph 

radio.` Commerce needs thousands of 
men for Jobs. GoOd pa . dventure. In. 

estng work. Learn at home home 
through famous Candler System. Qual- 
ify for Amateur or commerces LI. 

ose. Write for FREE BOOK. 

Dept. SC. Box 928. Denver 1. Colo.. U.B.A. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


phony." Simply fabulous! The "4th" and 
"7th" benefit from the superior engineering 
as does the interesting "Pohjola's Daughter." 
Collins has by now been acknowledged as one 
of the most astute of Sibelius interpreters 
and these present recordings are further evi- 
dence of his mastery. If you have never 
looked beyond the "1st" or "2nd" symphonies 
of Sibelius, try these recordings for a thrilling 
new experience with this great composer. 

BUXTEHUDE 
TWO CANTATAS FOR SOPRANO, 

VIOLINS, AND CONTINUO 
TWO CANTATAS FOR CHORUS 

AND INSTRUMENTS 
Helen Boatwright, soprano, with Choir 
of St. Thomas' Church, New Haven, 
conducted by Howard Boatwright. Over- 
tone G. RIAA curve. Price $5.95. 

Overtone Records keeps on turning out 
discs of more than passing interest. The pro- 
gram may seem formidable to you, but it is 
very easy to assimilate and is most enjoyable 
music. Helen Boatwright is justly famous for 
her oratorio singing, and she is heard to par- 
ticular advantage on this disc in "Herr. auf 
dich traue ich." Husband Howard conducts 
the beautifully trained choir with a devoted 
hand and achieves some extraordinary textures. 
The sound is exemplary throughout the work 
and you will delight in the smooth articula- 
tion of the choir and lack of fusion or blast- 
ing. Wide frequency response and dynamic 
range, coupled with a "just right" acoustic 
perspective adds to an attractive disc. 

GRIEG 
SIGURD JORSALFAR SUITE 

Cincinnati Symphony Orchestra con- 
ducted by Thor Johnson. London LD- 
9138. RIAA curve. Price $2.98. 

The name of this work may be totally un- 
familiar to you, but when you hear the 
"Homage March" from it, you will recognize 
the music as something you have often heard 
at "pop" concerts. The work was written as 
incidental music for a play based on old Vik- 
ing legends. The suite from the play is in 
three sections and contains much writing that 
is sonically exciting. This will appeal to hi -fi 
fans with its rousing brass and woodwind 
reproduction and spine- tingling percussion. 
One of the best of London's "American" re- 
cordings, it will no doubt lind use as a dem- 
onstration disc. The RIAA curve was ade- 
quate. 

LE GROUPE DES SIX 
A Tribute to Georges Aurio, Louis Du- 
rey, Arthur Honegger, Darius Milhaud, 
Francis Poulenc, and Germaine Taille- 
ferre. Angel 3515 -B. RIAA curve. Price 
$11.90 (two discs). 

If you are a lover of music moderns and 
French, then you can't afford to be without 
this album. From its gay cover to the spoken 
introduction by Jean Cocteau and the suc- 
ceeding music, this is a fascinating glimpse 
into the musical microcosm of the group 
known as "Les Six." In November of 1953 
Georges Tzipine conducted the Orchestre de 
la Societe des Concerts du Conservatoire in 
a gala anniversary concert devoted to the 
music of "Les Six." Angel has very thought- 
fully provided us with a recording of that 
concert and it is certainly an interesting 
documentary (if it can be called that). One 
might quibble with the choice of music, since 
it is mainly the latterday output of "Les Six" 
and not too characteristic of the work of this 
avant garde group of 30 odd years ago. The 
woman in the group, Germaine Tailleferre 
contributes a frothy little overture, Louis 
Duray who seceded from the group many 
years ago, is represented by his "Cantata" 
set to a poem by Cocteau. The versatile 
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these SAMS books show you how 

"Fundamentals of Color Television" 
Written by William F. Boyce. A complete explanation 
of Color TV written so you can understand it. Tells you all 
you want to know in 5 great chapters: 1. What You Need 
to Know About Color TV (explains principles and terms); 
2. Color Picture Reproduction (describes picture tube 
types and function); 3. Principles of NTSC Color System 
(describes color signal, methods of transmission and 
reception); 4. Color Receivers (theory of operation); 5. Circuit 
Analysis of Color Receivers (full description of circuits 
and special components). Complete, authoritative, fully 
illustrated. 224 pages. 5)4 x 83.Ç. Order BA-I, only ..$2.00 

"Photofact Television Course" 
A complete, simple explanation of modern'l'ele- 
vision principles, operation and practice. Covers 
Cathode Beam Formation and Control; Beam 
Deflection Systems; Beam Modulation and 
Synchronization. Includes analysis of CR tube 
construction, camera tubes, voltage supplies, 
saw -tooth generators, sync circuits, control 
functions, receiving antenna circuits, RF input 
tuning systems, IF systems, AGC, etc. Fully 
illustrated. 208 pages, 854 x 11'. 
Order TV -1, only $3.00 

"Analyzing i Tracing TV Circuits" 
Milton S. Kiver's new approach to television 
servicing. Shows you how to best utilize the 
data included on the schematic, so that you can 
speed up repairs and earn more. Shows how to 
trace specific sections of a l'V receiver. The 
importance of properly analyzing voltages on 
the tube elements is stressed. Helps you solve 
the toughest TV service problems in the short- 
est time. Fully illustrated. 168 pages, 8% x 11 ". 
Order JA -1, only $3.00 

"TV Servicing Time- Savers" 
A new, extremely helpful hook by Milton S. 
Kiver. Prepared in 5 sections presenting 51 
"Time-saver Tips" showing causes and cures 
of common TV troubles. Shows how to improve 
reception; includes practical time -saving tips; 
covers alignment problems, etc. Any one of the 
51 "tips" may save you more than the low cost 
of this book. 124 pages; illustrated, 554 x 
Order JC -1, only $1.50 

"TV Service Data Handbook" 
A compilation by Milton S. Kiver of the most 
frequently needed charts, tables and formulas 
required in TV servicing and installation. In- 
cludes charts and tables on fuses, color codes, 
attenuator pads. A section on trouble shooting 
lists nearly all TV trouble symptoms along with 
suggestions for locating the defective compo- 
nent. Includes valuable mathematical constants 
and electrical formulas. 112 pages, 554 x 854 ". 
Order 1e -1, only $1.50 

Look for the SAMS "BOOK TREE" 
at your Parts Distributor 

Make it a habit to browse 
at the "Book Tree." It's 
looded with the time- saving, 
profit -building books you 
want and need to keep ahead 
in every phase of Radio and 
TV servicing. Get these and 
other Howard W. Sams 
Publications at your Electronic 
Parts Distributor. 

"Telecasting Operations" 
Here, in one complete, easy -to- understand 
volume, Harold E. Ennes tells the whole fasci- 
nating story of the equipment and techniques 
used in Telecasting. Covers such subjects as: 
The TV Camera; The TV Control Room; 
Fundamentals of Studio Lighting; Network 
Program Relay Systems; Maintenance Prac- 
tices; Technical Production; Field Equipment 
and Microwave Relays, plus hundreds of other 
subjects. 600 pages; fully illustrated; 6 x 9'. 
Order OH -1, only $7.93 
"Servicing TV in the Customer's Nome" 
Provides practical, proved help for technicians 
and outside TV service calls. (New enlarged 
edition, including advance data on Color TV 
receivers.) Saves time, work and chassis hauling 
-shows how to make successful repairs on the 
spot by using a VTVM and capacitor probe to 
trace trouble; by "tube- pulling" to diagnose 
audio and picture trouble; by performance tests 
through analysis of the picture test pattern; 
etc. 128 pages; illustrated; 544 x 854 ". 
Order TC -1, only $1.75 

"TV Servicing Short- Cuts" 
This helpful book describes a series of actual 'l'y service case histories, each presenting a 
specific problem about a specific recever. The 
symptoms of the trouble are outlined and then 
followed by a step -by -step explanation of how 
to solve it. Finally there is a discussion of how 
this particular trouble can be tracked down and 
solved in any TV set. 98 pages; 554 z 8 
Order TK -1, only . $1.50 

"TV Test Instruments" 
Provides basic explanations of how each test 
instrument operates; describes functions of each 
control and shows their proper adjustment. 
Covers: Vacuum Tube Voltmeters, AM Signal 
Generators, Sweep Signal Generators. Oscillo- 
scopes, Video Signal Generators, Field Intensity 
Meters, Voltage Calibrators. Describes use in 
actual servicing. 180 pages; illus.; 834 x 11'. 
Order TN -1, only $3.00 

HOWARD W. SAMS & CO., INC. 
Order from your Parts Jobber to lay, or 
write to Howard W. Sams & Co., Inc., 
2203 East 46th St., Indianapolis 5, Ind. 

My(check)(moneyorder)forÇ enclosed. 

Send following books. 

Name 

Address 

City 7oneiState 
(Damne U. S. A. priced slightly higher) 

J 
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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 Syncromatic Tuning 

Tube 
Complement: 
28 tubes 

3 rectifiers 
1 CRT 

Select Your 
Channel . 

SOUND IS 
AUTOMATIC! 

e- 
Tuneable JBooster 

Broad band single knob control preamphnei 
built In to eliminate long leads which may 
cause regeneration 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. 

Also Available The World Reknown 
MATTISON 630 SILVER 
ROCKET CHASSIS with- 
out built -in booster. 
MATTISON 630 SILVER 
ROCKET CHASSIS with 
BUILT -IN UHF TUNER 

ALL CABINETS MADE IN MATTISON'S OWN 
CABINET FACTORY. AVAILABLE IN EVERY 
FINISH AND STYLE. WRITE FOR COMPLETE 
CATALOG. 

DEALERS! SERVICE MENT . . FREE!! 
Write for Mattison's merchandising portfolio 
explaining the "UNASSEMBLED PLAN" and 
"S1.000,000 FLOOR PLAN." 

When you buy froc, 
Mattison you need 
only one source of 
supply' You can bus 
a Mattison Cltasses. ' a Mattison Cab"ict or 

TES a complete Mattison 
Manufactured with integrity TV set' 

MattisonTelevision &Radio Corp. 
10 West 181st St., Dept. RN, N. Y. 53, N.Y. 

WATCH FOR 

POPULAR ELECTRONICS 
NOW AT YOUR NEWSSTAND! 

PICK 1 O H POWER 

front th ese... 

Poulenc contributed his secular cantata ''Se- 
cheresses" (Drought 1. Georges Auric, who 
you may be surprised to learn is the corn- 
poser of the popular ballad, "The Song from 
Moulin Rouge," is represented by the sym- 
phonic suite, "Phedre." The great Arthur 
Honegger is honored with his "Prelude," 
"Fugue," and "Postlude" and the redoubtable 
Darius Milhaud gives us his "2nd Symphony." 
This is highly varied music and I find my 
preferences leaning to the Auric. Honegger, 
and Milhaud works. Auric's "Phedre" ha, 
been criticized as being too "theatrical ", but I 
like the scoring and orchestration, and there 
is much in it that will appeal to the hi -fi fan. 
Honegger's work is a powerful evocation 
which rather clearly shows his debt to 
German romanticism. The Milhaud sym- 
phony is in five movements and is an amiable 
work, not at all like the athletic and dissonant 
"Ist Symphony." There is some splendid 
sound in this album, especially in "Phedre" 
and the Milhaud symphony. String tone is of 
the ultra -smooth type Angel has been noted 
for lately ; woodwind sound, as might be ex- 
pected in an album of French music, is ex- 
ceptionally pure, and Angel continues to 
demonstrate that they know how to record 
percussion of notable impact and cleanness. A 
most attractive booklet comes with the album 
and is well filled with information and pic- 
tures regarding "Les Six." The RIAA curve 
(lid not require adjustment in my setup. Sur- 
faces were quiet. 

I)IJ,VIZETTI 
THE ELIXIR OF LOVE 

M:ughcrita Carosio, soprano; Nicola 
Monti, tenor; 'Pitts Cobbi, baritone; 
Mclelsiorre Luise, bass; Loretta di IAlio, 
soprano, Witti (Bichesta and (asorus of 
the Opera Ilouse, R ', a I111'le'1l by 
Gabriel', Santini. Victor 1.M602 I. RI A:1 
cure. Price $7.96 (two discs). 

With the new prices in effect, more and 
more people will probably indulge themselves 
in opera albums. Here is a good one to start 
with from the standpoints of quality and 
economy. The second complete recording on 
LP, this is a much superior recording than 
the earlier Cetra and has the added advantage 
of being on two discs instead of three. All of 
the soloists here are more than competent and 
the artistry of Carosio is a most amazing sur- 
prise. Santini seems to be an old hand with 
the score and if his reading is "unsensational," 
neither is it full of idiosyncrasies of tempi or 
temperament. The sound is fairly wide range, 
with little distortion and good dynamics. 
Highly recommended. 

DW I/CR.N EW 
SÏMI'll(INY #3 in D MINOR 

1ielllla i 1 isar monie Orchcstra con- 
ducted b. Ilaeis Knappertslusell. Lon- 
don I.1.1011. RIAA curve. Price $3.98. 

This record arrived without fanfare, yet it 
in more than likely that this recording will 
prove to be "epochal." Why ? Because it is 
the Bruckner recording with really modern 
high- fidelity' sound. This is of the utmost im- 
portance in the works of this composer. Many 

(Continued on page 139) 

INSIST ON 

THE GENUINE ANC=A 

QUOitE. 
the 10 WAY WRENCH 

WITH 1,001 IßES! 

ONLY may// 

nC Slightly higher 

.- 
III W. of Miss. 

Small head for hard -to- 

reach places ...Fits all 
hex nuts & bolts from 
''4 "to"ir",plus 
1/4" sq. Finest made, 

rugged, alloy con- 

struction, hard 
chrome finish 

1 

-s 

4" x I' 
overall 

AT YOUR JOBBER 
If he cannot supply, write to 

J.E.S. CO. 
111.51 Lefferts Blvd. 

S. Ozone Park 20, L. I., N. Y. 

NEW! FREE CATALOGUE! 
For bargains in surplus that can't be beat 

Get Your Free Copy Today! 
MONTHLY SPECIAL: 0 -1 3 -INCH MILIAMP 

METER: 270° indication. By -pass shunt 
an I a. Id ',talc. Ony $1.95 

J. J. GLASS ELECTRONICS CO. 
1615 S. Main St. Los Angeles 15, Calif. 

RADIO and TELEVISION ELECTRONICS 
in l Technical Phases 
New n Cloes (Day and 
Evening/ Stan 1st of 
Dec.. Man, June. Sept. 

Free Placement Service for Graduates 
For Free Catalog write Dept. RN55 

RCA INSTITUTES. INC. 
A Service of Radio Corporation of America 
350 WEST 4TH ST.. NEW YORK 14. N. Y. 

SCHEMATICS- CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST! MANY ADDITIONS! 
send 

ea 
mpg .e .ed for 

C Add lac lord chart puns g AN 
nomenclature 

R. E. BOX 1220 

GOODHEART BEVERLY HILLS, CAL. 

GET YOUR F.C.C. LICENSE QUICKLY! 

Correspondence or residence preparation for 
F.C.C. examinations. Results guaranteed. 
An FCC commercial operator license means 
greater opportunities and higher pay. Wel are 
specialists in preparing you, in a MINIMUM OF 
TIME, to pass FCC examinations for all classes 
of licenses. Beginners get 2nd class license in 5 

weeks and Ist class in 3 additional weeks. Write 
for free booklet. 

GRANTHAM SCHOOL OF ELECTRONICS 
Dept. 1011. 6004 Hollywood blvd.. Hollywood .18. Calif. 

3 FF.AT't E- PACKED JOHNSON TRANSMITTERS 

World famous 
VIKING II 

Owned and operated with pride 
by thousands of amateurs every - 
wheref 180 watts C W input,150 
watts phone. TVI suppressed -all 
stages metered- instont bond - 
switching 10 thru 160 meters. 

Complete with $279.50 
tubes, less crystals, Amateur 

key, and mike Net 

Compact 
VIKING RANGER 

Built -in, extremely stable VFO, 
or may be crystal controlled. 
Bandswitching and self -contained 
-serves either os o transmitter 
or an RF and audio esdter for 
high power equipment. 75 watts 
CW input, 65 warts phone. 

Complete less 5179.50 
tubes,crystols, key, Amateur 

and mike Net 

See your Johnson Electronic Parts Distributor 

Pewee- packed 
VIKING MOBILE 

Easy to load, it's the "most 
wanted" mobile transmitter 
among discriminating amateurs. 
Ganged tuned and bandswitch- 
ing, it covers 75 thru 10 meters. 
Underdash mounting -all con- 
trols readily accessible. For 6 
or 12 volts. 

Complete less $99.50 
tubes, crystals, and Amateur 

power supply Net 

E. F. JOHNSON COMPANY 307 Second Avenue S. W. Waseca, Minnesota 
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a person has been disappointed with his 
first attempts at listening to Bruckner, be- 
cause of the nature of the scoring and the 
dullish sound that has been typical of pre- 
viously available recordings. London has al- 
so announced that this recording marks the 
beginning of a whole series of Bruckner re- 
cordings, which will certainly be good news 
to many. In this present recording, Knap- 
pertsbusch has given us a reading that is 
splendidly alive. The dark hues of the 
Bruckner orchestra are heard in their proper 
perspective, at long last, and it is a very 
revelatory experience. The disc is character- 
ized by wide frequency and dynamic range 
of phenomenally low distortion. The individ- 
ual choirs of the orchestra can easily be 
distinguished, although there is no lack of 
homogeneity to the sound. Instrumental 
clarity has not been acheived at the expense 
of proper acoustic balance. All in all, the 

recording is first class and is a blessed relief 
from the turgid, thick -textured type of sound 
we have had to contend with in other 
Bruckner recordings. Before you decide that 
Bruckner is not for you, take a listen to this 
disc. It could very easily change your mind! 

BEETHOVEN 
SYMPHONY #1 
EGMONT OVERTURE 
LEONORE OVERTURE #3 

Philharmonic Orchestra conducted by 
Herbert Von KIl ra,¡an. Angel 135(97. 
IRLtA curve. Price $5.95. 

The Beethoven "1st" receives a virile and 
almost tempestuous reading at the hands of 
Von Karajan. Happily, just when you think 
he has overstepped himself in matters of 
tempi, he settles down to a more prudent 
pace. Von Karajan has some formidable com- 
petition in the thirteen other versions, but I 

am bound to say that with the virtue of the 
superior sound he is afforded, this is a wise 
choice. The overtures are also subject to some 
conductorial whims, but in the main are ex- 
cellently conceived readings. The sound is 
enormous, of the "big -hall," ultra- spacious 
type. There are those who prefer this less 
sharply focussed type of sound, but in this 
instance I prefer the more grandiose sound of 
the Dorati- Minneapolis Symphony version on 
.lf, rcury. A matter of taste here, and my 
opinion in no way detracts from the attrac- 
tiveness of this album as a good buy. 

SCHUMANN 
FANTASIA IN C 
KINDERSCENEN 

Clifford Curzon pianist. London I.L- 
1009. RIAA curve. Price $3.98. 

This is the tenth version of the "Fantasia" 
on LP, and is a reading which is likely to 

DUAL IFF SS95 
RECEIVER 
BC- 966 -Two separate receivers in one 
-160 to 211 MC with 13 Tubes: 7/6SH7, 
3/6H6, 3 /7193 -voltage regulator, re- 
lays. etc., less dynamotor. 

CLASSIFIED ITEMS: 
BC -2126 Amplifier 2 005 Tubes -N: 5... .,..1 . >I.: I, 

BC -216A Amplifier 6F7 & 39 44 Tubes U: 1.:15 

BC229. 429 Receiver 2500 -7700 KC w Coils....': 545 
BC -230 Transmitter 2500.7700 KC w Coils 1': 0.95 
BC -347 Amplifier L GF8G Tube -N: 51.15 1': 1.:15 

BC -357 Marker Beacon Receiver 1' 4.95 

BC367 Amplifier 2 6V6GT Tubes -N: 54.95 1': 3.95 

BC 375 TRANSMITTER I': 29.95 

BC -453 Receiver 190 to 550 KC 1':14.95 
BC -455 Receiver 6 to 9 MC .-: 4.95 
BC.459 Transmitter 7 to 9 MC U: 8.95 
BC463 Transmitter & Modulator 67 to 74 MCA': 16.95 
BC -603 FM Receiver 20 to 28 MC .': 24,95 
BC -604 FM Transmitter 20 to 28 MC U: 11.95 
BC 605 Amplifier 2 1619 Tubes U. 3.115 

BC -620 FM Transceiver 20 to 28 MC 1':24.95 
BC645 Transceiver -Converts 420 to 500 MC N: 24.95 
BC -654 Transceiver 3800 to 5800 KC U: :34.95 

BC -659 FM Transceiver 27 to 39 MC U: 24.115 

BC -683 FM Receiver 27 to 39 MC l': 34.95 
BC684 FM Transmitter 27 to 39 MC U 1995 
BC -709 Amplifier Batt. Op. I Tube -N: 53.95; U: 1.95 

BC745 Transceiver 3 to 6 MC U: 14.95 
BC-745 Transceiver Chassis Only N 595 
BC-791 Code Tape Recorder U: 4.95 
BC -966 IFF SET 160 to 211 MC. 13 Tubes 

Less Dyn. LN: 8.95 
BC.1206 Receiver 200 to 400 KC -Less Tubes..U: 0.95 
R -25 ARC -5 Recur. 1.5 to 3 MC -Less Tubes U: 9.95 
R -27; ARC -5 Recur. 6 to 9 MC -Less Tubes..U: 3.00 
R -Ii ARR -I Receiver- Converts 2 or 6 Meters.. N: 3.95 
RT- 7 /APN -I Altimeter N: £19.95 -17: 9.95 
RT- 34/APS13 Transcvr- Complete less tubes U: 3.95 
BD -72 Switchboard -Portable -12 Line U: 311.:15 

FL -8A Range Filter -$1.49; FL-5 Filter U: 1.00 
TS -9 Carbon Hndset -U: 53.95: TS-13 Hndset U: 6.95 
TS -10 Soundpwrd Handset or Head&Chest Set 3495 

TUNING SHAFTS F /Various Receivers. Specify Type 
& Minimum Length. Price Per Ft 150 

TUNING KNOBS -Splined For Various Receivers - 
Specify Type Receiver Ea. 65d 

SYMBOLS: N: Means NEW -LN: Means LIKE NEW -U: Means USED 

METERS: 
WESTON AC AMMETER: 

(Pictured) In portable leather case. 
with Test Leads. 260 ". 0.15 95 $5. 
AC and 0.3 AC Scale J .7 s7 

DC AMMETER HOYT: In portable 
metal case. with Test Leads, 4% ", Fan, 
Mirrored Scale 0.15 ADC 
0.3 RF AMMETER IS128: 2%a" Rd.... NEW 
0.500 MICROAMMETER: TRIPLET. VA" Sq.. 
0.5 MA DC WESTINGHOUSE: 2' /r" Sq 
DB METER: I0 to Plus 6 -G. E. -3%0" Rd 
TS291 U VOLTOHMMETER NEW: 

Many Other Items Tool Write Us Your Needs! 

BLOWERS: 
BLOWER AND 

HEATING ELEMENT 
115 Volt 60 cycle -Blower 
;00 CFM; Heating Element 
can be turned on and off 
separately from Blower. Used 
to preheat transmitter tubes. 
Gov't. Surplus- 0.' 

1 0.95 :12570 'D 

115 VAC 60 cycle SINGLE TYPE -100 CFM: 2 

intake: 2" outlet. Complete size: 5" x 6" 95 $8. No. IC939 4 .7 J 
115 VAC 60 cycle DUAL TYPE -100 CFM: .1" intake: 
2" Dis. Each Side. Complete size: 513.95 
8" x 6 " -No. IC880 
115 VAC 60 cycle COMPACT TYPE -108 CFM: Motor 
built inside squirrel cage; 41/4" intake; 3'6" x 3" 
Dis. Complete size: 414" W xela" H x $ 14.50 8' /e" D -No. 2C067 Y / 
115 VAC 60 cycle FLANGE TYPE -140 CFM: 3'4" 
intake: 2'. r" Dis. Complete size 7'/a" W x $13.95 
7'4" H x 6s," D -No. 1C807 
115 VAC 60 cycle FLANGE TWIN -275 CFM: 40í" 
i 314" z 3" Dis. Complete size: II .," W 
111." H z 8.1.16" 0- $21.95 No. 2C069 
6VDC SINGLE -100 CFM -No. 6100 I'1 
6 VDC FLANGE -I50 CFM -No. 6150 
12 VDC SINGLE -10 CFM- MIn. -No. 1210 $7.95 
24 VDC SINGLE -10 CFM-Min.-No. 2410 55.95 
24 VDC DUAL -20 CFM -Min -No. 2420. 57.95 
12,24 VDC -AC Cast Aluminum Blower -l00 CFM: 
3" intake; 2" outlet. Shunt Motor 4" x 2" $5.95 3000 RPM @ 24 VDC s7J 

BC -375 TRANSMITTER 
100 Watt -Voice- CW -Freq. 200 -500 KG -1500- 
125011 KC. By use of Plug -in Units d!. rzzy.95 
listed below Used: sC.7 s7 

TUNING UNITS For BC -375 4 BC-I91: 
NI1V: U8F9: 

TU5 -I.5 MC to 3MC $595 54.95 
TU.6 -3 to 4.5 MC 3.95 
TU7 -4.5 to 6.2 MC 3.95 2.95 
TU -8-6.2 to 7.7 MC t 9., 2.95 
TU -9-7.7 to 10 MC '1 95 2.95 
TU 10-10 to 12.5 MC :L95 2.95 
BC306 Antenna Tuner '395 2.95 
CABLES PL 6461 or PL 59 Each End....Each: 2.75 
ANTENNA INDUCTANCE TUNER -100 Watt.. 7.95 
ANTENNA CAPACITOR TUNER VAR. 22 MMF 

to 118 MMF 4.95 
MODULATION TRANSFORMER -100 Watt 5.95 
RF AMMETER: 0.8 Amp w. Thermocouple 1S -89 5.95 
VOLTMETER -I5 V. ACDC IS122 5.95 
MILLIAMPMETER: 0 -500 15.22 5 95 
WRITE FOR QUOTATION ON OTHER BC.375 PARTS 

TRANSFORMERS -115 V. 60 CYCLE PRI.: 
600 VCT 100 MA-6.3 V 5 A.: 5 V,3 A. $4.91 
650 VCT. 50 MA-6.3 V, 2.5 A: 6.3 V /.6 (Rect. 6x5) 1.115 
350 VCT 40 MA -6.3 V 2.4 A:6.3 V /.6 (Rest. 6x5) 1.75 
2500 V.015 A: 2.5 V. 175 A: 6.3 V /.6A 
1890 V/12.6 MA Tapped 2.5 V. 2 A. 
1100 V /80 MA.; 7.5 VCT /3.25 A. 
5 Volt CT25 A: 10.000 V. Ins. Open Frame 77.91 
9 Volt CT-35 Amp. Tapped 4.5 V 7.95 
12 Volt -Two separate windings -4 Amp each 5 
28 Volt 8 Amp Tapped 4 Volt 5.95 
5 V/2 A: 5 V/2 A: 5 V 2 A; & 5 V/6 A. 2.95 
600.0.600VAC-200 MA. 12.5 V. 2 A.; 12.5 V. @ 

2 A.: 5 V. e 3 A. -:H- 108 -Price 8.95 
250 -0 -250 VAC-50 MA. 24 V. I A.; and 6.3 V 

1 A. #H -109 -Price 3.95 
Current Transformer: Ratio ISO to 5: 25 to 60 cycle. 
West. Style 8I R691 $8.95 

Choke 12.5 Hy.'100 MA. $145 
Choke 12Hy 250 MA., 180 Ohm 4.:15 
Choke 15 Hy. 165 MA.. 125 Ohm 1.95 
Choke 5 Hy /150 MA.. 85 Ohm 1 '0 

FAIR RADIO SALES 
132 SOUTH MAIN ST. 

LIMA, OHIO 

TG -34A K EYE R 
New -$1695 

TG34A KEYER -I15 or 230 V. ,a 50 to 60 ryclrs- 
an automatic unit for reproducing audiffe code prac- 
tice signals previously recorded in Ink on paper tape. 
By use o1 the self contained speaker. the unit wilt 
provide code practice signals to one or nuns persons - 
or provide a keying oscillator for use with a hand key. 
Unit is compact. in portable carrying case. and con, 
pieta with tubes. photo cell, and oper.sing manual. 
Size: 10 -9 16" x I01/4" a 15.13,16 ". Shipping eight: 
45 lbs. NEW -While They Last- $16.95 ONLY v7 

TG -10 KEYER -Used. Tested -Only $17.91 
PRACTICE CODE TAPES: For use with either TG 34A 
or TO -10 Keyers-lnked paper tapes on 16 MM 400 Ft. 
Reels: Tape :2: Rereiving -Tape :8: Code Groups - 
Tape 4'11: Traffic -Tape :13: Traffic.. ...Ea.: $1.21 

ANTENNA EQUIPMENT 
MAST BASES -INSULATED: 

M P22 BASE - (Illustrates) Ins. 
spring action: direction of bracket can 

e raised or lowered $2.95 easily 

heavy coil8sp5 spring l ands 5' dig. Ins. 
Requires 2" hole for mount. ea 
ing. Weight: 9 lbs......... .95 
MP-37 BASE -Insulated type with 
heavy coil spring. 7" dia insulator: 
requires Ise" hole for mounting. 
Weight: Approx. $8.95 0 lbs. 

FOR ABOVE BASES: 
copper coated. painted i, 3 ft. sec 
type. MS53 can be used 

in 
make any 

52.51.50.49 for taper. Any sec 
(il 500 Each 

Section: MS -54 -: 

1 

- _i 

MAST SECTIONS 
Tubular steel, 
tions, screw -in 
length with MS- 
lion 
Larger Diameter 

COAXIAL CABLE & CONNECTORS 
CD 1071 CORD -With PL -259 Plugs each end. 50 ohm 
coax 2 Ft. long. Prices: 5ne Each -Or in Lots of 10 
@ 9d Ea. 
PL259 -Plug. Ea. End & 32 " -RG -54 U -58 ohm.s,1% 
S0.239 Chassis Conn. t/PL259 (Removed)..3 for $1.01 
UG -21 /U -Plug ea. end & 32"- RG -11. U -75 ohm.5lr 
UG -22/U -With 4^ Coaxial Cable 500 
COAXIAL CABLE: Price Per Ft. 100 500 1000 
RG.8 U 51.5 Ohm (Special) 07 ..mh .06 
RG34 71 Ohms -145 Ft. Length 4I"..i0 Per Luth. 

BC -455 '495 RECEIVER 4 
6 to 9 MC. Used w. Tubes 

R -27 ARC -5 $ 00 RECEIVER 3 
6 to 9 MC. Used. Less 

Tubes 

DYNAMOTORS: 
HEAVY DUTY MOBILE DYNAMOTOR: 

DM42 -14 V. input: output 1030 VDC -260 MA. & 
515 V. 215 MA. (a) 6 VDC. Approx. half of Volt- 
age NEW: £12.95 -USED: 59.:15 

INPUT OUTPUT: STOCK PRICES: 
VOLTS: VOLTS: MA. No. USED: NEW: 
14 VDC 230 90 DM21 $6.95 
14 330 150 80-87 3.95 55.95 
14 250 50 DM -25 695 8.95 
14 1000 350 80.77 14.95 29.95 
28 1000 350 PE -73 S.05 
12 or 24 500 50 USA 0515 4.95 
12 or 24 275 110 USA 0516 4.95 
12 230 90 PE133 4.95 6.95 
14 VDC 350 175 80.83 3.95 4.95 
POWER SUPPLY -24 VDC -3 Amp output: 115 Volt 
60 cycle input. Completely filtered with 0.75 VDC 
Output Meter & 2 Tungar Bulbs -Used. Tested..512.95 

Address Dept. RN 55.00 Order Minimum, and 
25% Deposit on C.O.D. Orders Prices F.O.B., 

Lima, Ohio 
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Have You Spent 

$2,000.00 

On Instruments? 

Basic 
Electronic 

Test 
Instruments 

by 
Rufus P. Turner 

254 pages 
171 illus. 

Price $4.00 

THE BOOK 

THAT HELPS 

YOU... 
.save money 

on instruments 

... do better 
work with few- 
er instruments 

. put old in- 
struments to 
new uses 

. modernize 
old instruments 

It is often claimed 
that a radio -TV serv- 
iceman needs more 
than $2,000 worth of 
instruments in order 
to do good work! 

But does he? 
The answer is: 

NOT if he r e a l l y 
knows about instru- 
ments and how to use 
them fully and right! 

Actually, it's read- 
ily possible to do good 
work with only a 
comparatively few in- 

struments and it's 
easy to put old instru- 
ments to new uses. It's 
possible to work lots better 
and faster by knowing ex- 
actly how and where to 
use instruments. . . . And 
here at last is a book that 
really gives the instrument 
knowledge of this kind that every radio -TV man, 
amateur and experimenter 
needs. 

SAVE MONEY! WORK 
BETTER AND FASTER! 
BASIC ELECTRONIC 

TEST INSTRUMENTS is a 
complete working guide. 
Over 60 types from the old standbys to the newest in- struments are fully de- 
scribed. Their uses are 
clearly explained. Work - saving testing short cuts 
are shown. Clear details 
tell how to modernize old instruments for new uses and greater efficiency. 
Time -saving "tricks" help 
you get more out of in- struments than you may 
have thought possible. And 
you learn to evaluate in- strument readings fast and accurately! 

GOODBYE TO INSTRUMENT 
GUESSWORK! 

Here are Just a few of the 
instruments covered: Current 
& Voltage Meters: Ohmmeters; 
V-0-M's; V -T Voltmeters; 
Power Meters; Impedance Me- 
ters: Capacitor Checkers; In- 
ductance Checkers: Grid -dip 
Oscillators; Special -purpose 
Bridges; Oscilloscopes; R -F 
Test Oscillators: Signal Gen- 
erators; AudioOscillators: R -F 
and A -F Measuring Devices; 
Signal Tracers: Tube Testers; 
TV Sweep & Marker Genera- 
tors: Linearity Pattern Gen- 
erators: Distortion Meters; 
Square -Wave Generators . 

and dozens more. Use coupon. 

10 -DAY FREE EXAMINATION 
'- 

Dept. RN -35, RINEHART & CO.. INC. 
232 Madison Ave., New York 16, N. Y. 

Sure, I'm interested in saving on in- struments, so send Turner's BASIC 
ELECTRONICS TEST INSTRUMENTS on 
10 -day approval. In 10 days I will either send you $4.00 plus postage or return 
book postpaid and owe nothing. 
Name 

Address 

City, Zone, State 
af'rSInf; V.c.,. _Pei,.. aá.10, cash with enter 

L.t/onry rrfnnded if book is returned in Id days 
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stand the test of time. Performance -wise, the 
Firkusny reading on Columbia is the only 
possible competition. Curzon is in his element 
with this sort of repertoire, and his easy grace 
and unhurried phrasing belies the wiry 
strength of his reading. In the "Kinderscen- 
en." Curzon is equally matched with redoubt- 
able Novaes, and I feel his expressiveness is 
superior. In matter of sound, it is strictly no 
contest. The London engineers have cloaked 
Curzon's performances in the sort of clean - 
lined. liquidly beautiful piano sound for 
which they are justly famous. The RIAA 
curve dirt not require adjustment. Surfaces 
were moderately quiet. 
HANDEL 

THE MESSIAII 
Huddersfield Choral Society conducted 
by Sir Malcom Sargent. Angel 3510C. 
RIAA curve. Price 817.85 (three discs). 

Those of you who have been holding on 
tightly to your old Columbia recording of 
this work, which employed the same forces, 
can relax now. The battle is over. You have 
bravely resisted the blandishments of the 
"Handelian version" on Westminster and the 
"Dublin version" im London and this is your 
reward . a bright new high -fidelity re- 
cording. This is the "Messiah" in the grand 
traditional manner. The chorus is robustious. 
Sir Malcolm's performance is energetic and 
exciting. Climaxes are meant to be big and 
are big! The usual cuts are observed and as 
a consequence there are three instead of four 
discs in this album which. of course, means 
some money saved. The Huddersfield group is 
as accomplished here as they were in the old 
Columbia album. Soloists are of a high level 
of excellence, especially "old reliable" Rich- 
ard Lewis. The Liverpool Philharmonic is 
once again employed and since this is prob- 
ably its 600oth performance of the work. its 
authority is unquestioned. Splendid sound 
throughout the disc, with clean smooth 
strings, the rousing high -register trumpets, 
and the power of the very sonorous organ a 
delight to the ear. The over -all sound quality 
of the London version is somewhat better, 
but if you crave the traditional in "Mes- 
siah's." you won't go wrong with this record- 
ing! 

BRAHMS 
FOUR SERIOUS SONGS 
TWO SONGS FOR CONTRALTO 

WITH VIOLA OBBLIGATO 
IN STILLER NACHT 
SANDMANNCHEN 

Nell Rankin, contralto, Coenraad V. 
Ros, pianist, Carlton Cooley, viola. 
Capitol P8289. RIAA curve. Price 85.95. 

This is quite outside the usual repertoire of 
Capitol and is further proof of its versatility. 
The recording is absolutely first rate in every 
respect. The attractive Miss Rankin has one 
of the most glorious contralto voices in exist- 
ence and her performance of these lieder is a 
triumph of no mean proportion. The astute 
Mr. Bos must share in the plaudits for his 
coaching and sympathic accompaniment. Mr. 
Cooley, first viola of the late lamented NBC 
Symphony contributes his beautiful tone to 
the proceedings. Miss Rankin's voice is re- 
corded somewhat "close -to" but reproduces 
splendidly. Nice clean piano and viola sound 
add to this fine recording. If you like lieder. 
this recording is a must. 

SCHUMANN 
SYMPHONY #4 

LISZT 
LES PRELUDES 

Detroit Symphony Orchestra conducted 
by Paul Paray. Mercury MG50036. 
RIAA curve. Price $5.95. 

This is the performance and recording of 
the month! The amazing Mr. Paray keeps on 
scoring one bull's -eye after another. I know 

dozens of really rabid hi -fi fans who wouldn't 
give you a nickel for any Schumann symphony, 
who will flip with this one. I have long con- 
tended that really good recording will make 
the so called "classic" repertoire not only 
acceptable. but enjoyable to many formerly 
indifferent people. This is Schumann such as 
you've never heard before. Paray brings an 
earthy vigor to this work and imbues it with 
new strength. This is definitely not a Viennese 
performance and you are so forewarned. It 
is a new look, a new approach and I. for one, 
like what I hear. The sound is ultra -wide 
range with the most remarkable characteristic 
the wide ranging dynamics. Distortion is fan- 
tastically low. "Les Preludes" receives the 
same sort of vigorous treatment and the hi- 
finatics will have a field day with this one. 
Absolutely tremendous bass drum, tympani, 
and cymbal sound, brass of overwhelming 
power. Watch your speaker cone with the 
dynamics on this disc ! The RIAA curve did 
not need adjustment. Good surfaces in my 
copy. 

Tape Review 

SAINT- SAE,NS 
CARNIVAL OF TILE ANIMALS 

TOCH 
l'INOCCHIO 

Sondra Bianca and Gerhardt Arnoldi 
pianists with Hamburg Philharmonic 
Orchestra conducted by Hans- Jurgen 
Walther. A -V Tapes, AV -1513, 714 
ips, half- track. 

Audio -Video has a sure winner in this tape 
and those of you who like the Toch work 
will find it does not exist on LP at the mo- 
ment, so this is an ideal way to acquire the 
work. The pianists do a thoroughly competent 
job in the tricky passages of the "Carnival of 
the Animals." It is amazing how different 
piano sounds on a good tape. There is a 
sparkling liveness and solidity of tone not 
apparent even in the best of LP's. Strings are 
again the edgeless delight characteristic of 
their reproduction on tape. This is one of the 
most hi -fi tapes I've heard yet, with plenty 
of super -clean percussion and punchy brass. 
The Toch is a charming work and gets a 
workmanlike performance by the conductor. 
Very little distortion throughout the tape and 
tape hiss was barely noticeable. As played 
hack on my Ampex 600, I had no equaliza- 
tion problems. One of the best commercial 
tapes now available. -{- 

NEW RECORD CLUB PLAN 

MUSIC. Appreciation Records, a new 
branch of the Book -of- the -Month 

Club, Inc., has instituted a unique plan 
whereby subscribers not only receive a 
concert recording of some major classic 
but, on the reverse side of the same 12" 
disc. are offered an "analysis" of the 
music as prepared by leading critics. 
This analysis takes the form of a spoken 
commentary and illustrative passages 
from the music. 

The plan is available in two forms, 
one for those who already own good re- 
cordings of the selections offered and 
the other for those who do not have sat- 
isfactory performances in their record 
libraries. For those who do not have 
the record, the 12" dise carries the se- 
lection and the commentary. A 10" disc 
offering just the commentary is available 
for those owning a good recording of the 
piece. 

The recordings have been especially 
made for the club and are available in 
33!ít rpm only. A "preview" of the fol- 
lowing month's record is sent each sub- 
scriber in advance for acceptance or not, 
as desired. 
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A VERSATILE CONNECTOR 
By R. A. THOMASON 

AS communication shop foreman for 
the Texas Cas Transmission Corpora- 

tion, the author recently solved a prob- 
lem which others may have faced. 

In the shop we work on many different 
types of equipment which require the 
use of a wide variety of test gear. During 
the past few years we have accumulated 
an unwieldy bundle of test leads. With 
few exceptions, there never seemed to be 
a lead with the needed combination of 
connectors and, indeed, there were com- 
binations which were never used. Some- 
times as many as four test leads were 
connected in an attempt to reach the 
desired combination. These leads were 
in assorted lengths and wire sizes, caus- 
ing veritable rats' nests and making 
them difficult to find. 

Finally it was decided that what was 
needed was a set of test leads that would 
terminate at one end in a connector 
which would be common to all leads. 
This connector would have to meet the 
following requirements: well shielded, 
low -resistance contacts, mechanically 
strong, easily connected and discon- 
nected, and both male and female. 

One serious contender for this job 
was the Amphenol 75 -MC IF microphone 
connector. It meets all of the specifica- 
tions and is available at most distribu- 
tors. The 75 -MCIF is a female connec- 
tor; however, it is quickly converted to a 
male by screwing the knurled cap back 
over the body. 

Test leads were made with the 75- 
MC1F on one end and every other type 
connector needed installed on the other 

snit* gains 4. 

1111a110111-s.. 

Four of the connectors, (top left) a female 
unit, (top right) unit converted to male 
by screwing the ring back over the con- 
nector, and (bottom) units used together. 

end. From two to four of each type of 
lead was assembled. By using the two 
proper test leads, every connector could 
be matched with any other connector or 
to itself. Also, two leads were made with 
the 75 -MC1F on both ends, to be used 
mainly as extensions. All leads were 
made three feet long, using RG -58A /U 
coaxial cable. This coax is small and 
very flexible. 

The total number of leads needed was 
reduced by taking advantage of the Am- 
phenol 75 -MC1P phone -plug adapter. 
This adapter converts the 75 -MCIF to a 

phone plug. Only male coax connector 
test leads were needed because a straight 
adapter (such as the PL -258) permitted 
the units to be converted to female. 
Switchcraft makes a kit of adapters 
which has proven useful in this applica- 
tion. 

These leads have been in use for sonic 
time now and everyone agrees that ill' 
really fill the bill. ï0 - 

SAVE HOURS OF WORK 

gritaii4Iki; 

quickly make round, square, 
key and "D" openings with 
Greenlee Radio Chassis Punches 

In 1% minutes or less you can make a 

smooth, accurate hole in metal, bake - 

lite or hard rubber with a GREENLEB 

Punch. Easy to operate ... simply turn 
with an ordinary wrench. Wide range 

of sizes. Write for details. Greenlee Tool 
Co., 1883 Columbia Ave., Rockford, Ill. 

GRE NLEE 

The future is YOURS in TV -RADIO ! 

A fabulous field -good pay- fascinating work - 
a prosperous future! Good jobs galore, or inde- 
pendence in your own business! 

Coyne brings you the first truly lower cost, MODERN - QUALITY 
Television Home Training; training designed to meet Coyne stand- 
ards. Not an old Radio Course with Television "tacked on ". Here 
is MODERN TELEVISION TRAINING including working knowl- 
edge of Radio. Includes UHF AND COLOR TV. No Radio background 
or previous experience needed. Personal guidance by Coyne Staff. 
Practical Job Guides to show you how to do actual servicing jobs - 
make money early in course. 

With Coyne Television Home Training you pay only for your 
training, No Costly "Put together kits ". 

3. . 000rE, 
trssiltst 

A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 

500 S. Pauline Street. Chicago 12, Dept. 3S -TRS 

March. 1955 

F r 
('okne -M. Institution behind tin. - ... the largest. oldest. hest equipped 
r.dl.ntial rhaol 1 it. kind. K.tabluhed 

IS.. Send cuupen /.r MWi4. 

MAIL COUPON FOR 

ï istj 
FREE DETAILS 
including 
information about 
easy Payment Plan. 
No obligation, 
no salesman will call. 

COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, Ill., 
Dept. 55 -TR5 
Send Free Picture Folder and details on Tele- 
vision Home Training. This does not obligate 
me and no salesman will call. 

R,'." ` 

Name 

Address 

City State__ 

Check here if interested in Resident School 

Training in Chicago. 
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a Volt- Ohmmeter 
you can carry in 

your shirt pocket! 

MIDGETESTER 
MODEL 355 

SELF 
SHIELDED! 

The world's first 
practical shirt - 
pocket volt -ohm- 
meter. Rugged and 
accurate. Not affected by any 
outside magnetic influences. 
10,000 Ohms per volt AC and 
DC! Fourteen ronges: 5 for AC 
voltages, 5 for DC voltages, 
and 4 for DC resistances. 

See your Parts Distributor 

ELECTRIC COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF ELECTRONIC TEST EQUIPMENT 

5216 W. Kinzie 5t., Chicago 44, 111, 

EStebrook 9 -1121 
IN CANADA: Bach -Simpson, Ltd., London, Ontario 
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Mac's Radio Service Shop 
(Continue/! from page 105) 

"That's the point. I'm going to sell 
these abbreviated test tapes for what 
they cost me to guys who want to 
borrow my D -110 tape. These little 
jobs sell for only a couple of bucks 
apiece, which is not much more than 
the cost of the raw, unrecorded tape; 
yet one of them will allow the owner 
to find out a surprising number of 
things: 

"First, since the timing beeps are 
recorded exactly seven minutes apart 
at normal tape speed, the user of a D- 
210 tape can tell if his recorder is mov- 
ing the tape too fast or too slow. With 
the 5000 cycle tone and the instruc- 
tions sent with the test tape sampler, 
he can find out if his playback head 
is in proper alignment - something that 
is very important if he wishes to play 
the new pre- recorded tapes that are 
becoming so popular. To get the most 
out of these tapes, the head must be 
properly aligned. At the same time 
he can satisfy his curiosity as to just 
how good his recorder will sound when 
playing one of these high -fidelity tapes. 
If, before this time, he has only heard 
his recorder play music he recorded 
himself, he may be in for a pleasant 
surprise. Still more, the little sam- 
pler gives him a chance to examine 
and test the new thin tape that looks 
as though it will rapidly replace the 
1.5 mil type for most applications. And 
finally -a most important considera- 
tion-if he happens accidentally to 
erase a part of this short test tape, 
the cost of replacing it will be but a 
fraction of what it would be if he had 
erased a portion of a professional test 
tape." 

"I get it," Barney said. "You're just 
taking out insurance on your precious 
D -110 tape. Now, not to change the 
subject, I wonder if you can clear up 
a little mystery that has been bother- 
ing me. I've noticed several times 
that after we've replaced a picture 
tube the customer will call in and say 
that he believes the new tube has more 
snow than the old one had before it 
went sour. I notice you don't argue 
with him, but you simply say to keep 
an eye on the new tube for a few days 
and call again if this condition doesn't 
go away. Now why should a new tube 
have more snow and why should this 
snow disappear after the TV set has 
been running a few days ?" 

"There are a couple of things in- 
volved. In the first place, a new pic- 
ture tube loses a substantial portion 
of its brightness during the first few 
hours of operation and then levels off 
to normal brightness that lasts pretty 
5'e1l for the life of the tube. This first 
abnormal brightness has a tendency to 
exaggerate any tiny amount of snow 
that is present. Secondly, the tube 
we took out was probably pretty dirty 
and any fine flecks of snow probably 
would have been obscured by the coat- 
ing on the face of the tube. The new 

EXCEPTIONAL BUYS! 
Our good fortune in buying the 
products listed below at the 
right prices assures you of great 
savings! 

G. E. TRANSFORMERS 
KVA Pri. Sec. 13srr 0.1011 150 900 5 3.98 0.090 400 2.5/5 3.98 LO 230/113 2:1/11.5 12.50 1.0 4011/230 2:10/ 115 12.50 1.0 920 21/10.5 35.00 IJi 437;4140 /48:1 2:111/115 18.75 2.5 4311 100 25.00 4.0 490 100/ 82 Sn 5.00 :1.0 4110 100 /81 70 35.00 
55.0 

4410/230 230. 1I.'.ß 50.00 5.0 240/120 24911 50.00 
SOLA CONSTANT VOLTAGE TRANSFORMERS 
0.500 115.115 1 1 -, 530.00 1.999 95.1 t3 11 /. 00.00 2.nm 95.115 115 100.00 

G. E. AUTO TRANSFORMERS 
Type KT Corm I'll I1 rntins from 1:1 to 

1:0.702 5100.00 
G. E. VOLTAGE DIVIDER 

Rat In 70:1. 17.25 xIrgohn, :tSKV $50.00 
G. E. SATURABLE REACTORS ,rnr Iw.1 90 ,r 

' 

oil .l's,e instead of variable transformer., 
Al trod 

KVA t1.11. ' 

p 
DC Vol, 

2.5 i,ei Cl, 
gn 3.0 

4.11 
11.11 

oll 
1 

1 

PRO 
$35.00 

35.00 
35.00 
45.00 
80.00 

G. E. INDUCTION REGULATORS 
(Witn for for remote control) 

AMPS Vú1.Ts PIl PRICE 
:1.11 400 3 550.00 

4411 1 50.00 ;\I.fi ll hers from 1 to 20 KVA. 
TUBES 

01. 8020 s 1.00 
250K 10.00 
Pr::12 GE Mercury i'a1,i Noelilìef List älJalO Special .98 

G. E. METERS 
5 Amp. AC \l..lel SAD7AA,.:13 

$ 
1.98 

M 
Amp. AC \I.siel SADTAAR:13 1.98 iti Volts AI' Tv.e An. ".tl.. ... ... . .00 Vn,lervollaae 'Relay 25.00 

G. E. MAGNETIC SWITCHES 
1800 Volt, not ncased, 110 It control) 

Ma2 III' Ill) Vol I Ì'n to 712 IIP 4.10 Volt 3 Ph 
nelle Contactor S 2.98 

511 Amp. Magnetic Contactor 7.95 
150 Amp. 5lacaa tir Cunt t 1e ... 18.75 

05 110 5 for' ., III'' \ 35.00 
Man 1.111 I nt,1 1'1 . _ 

emI lie 2.98 
G. E. CONDENSERS 

I 51PD sun, 'I,, 51.00 
4 SI P14 ÌD00 VAC 1.00 

1" NISI, 1100 VD(' 1.00 
511 511'D 090 VDt: 5.00 

G. E. RESISTORS 
221100 Ohm 9.55 4n,1,. 51.25 

COPPER OXIDE RECTIFIERS 
C.F. Model IIRC:IK I'. _\ 510.00 

MICA 
Mira. 4 "s4" rut sIa 11,iek sheets.. .520.0011.. .\lira oa.h,rs : ,.1 stamping, o f V 

e 

thus kind..510.00 Or, 
Tree sample ,,ion r l'I ,st. 

INSULATORS 
1DUi.,n. of itisnialors of various types : al :dl n 
Matto .,f r ials such class, r . 1.1,,.: 

Sete. I,hric tl,, ceramic. 
"x.1,,,.1 IF 

x111:,1 , 5hort ceramic tubing 1 I0 o ö " 'Ilia ,nr leis 
N110111g heads I h..t ni hr,o; x One insnluer sultlle for 51 ft. TV amen. 'vggn,r'I 

threaded metal plate . aeh end Prn,s1 for ilII 1,.. ,I Mere than } u ,e,'I. e. 

MOTORS 
I/50 to 30 IIP Motors, I s.,n"ar: 115 DP ' 

00 cy AC 525 00 
Request complete list. Write for Quantity 
discount. Prices F.O.B. Oak Ridge, Tenn. 
Satisfaction guaranteed. 

SCIENTIFIC EQUIPMENT 
DISTRIBUTORS 

106 Verbena Road Oak Ridge, Tennessee 

GET INTO 

ELECTRONICS 

You can enter n.':. Miele II lied. int ere -Ilea field. 
Defense expa,si,m. rm desrinp,benls demand 
traille,) ,erialir. Study all ph:nes 101110 & 
electronics theory and Draetire; TV; FM; broad- 
ramona; .errieina; wire inn, ola,ine, poli,, radio. 
lg month course. Prepare for goal Pay. liradll 
airs in demand by major companies. High School 

romit Men, requimd. Begun .Ian.. 31anh, .lune. 
apt. Pillow,. life. Write for catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 
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tube, on the other hand, has a nice 
clean face, and the owner can see even 
the tiniest specks of light that show 
up on it. You'll recall that customers 
sometime complain of increased snow 
when all we have done is clean the 
face of the tube and the safety glass 
in front of it." 

"I suppose after a few days the 
abnormal brightness of the tube sub- 
sides and the face of it gets a little 
dirty and the 'increased snow' dis- 
appears and we hear no more from the 
customer." 

Barney picked up from the bench a 
little coil that had a couple of leads 
with small clips on their ends soldered 
to it. "Hey. Boss," he said, "here is a 
little thing I've been using lately that 
I think, with all due modesty, is ter- 
ribly, terribly clever of me." 

"Doesn't look like much from here," 
Mac commented disparagingly. "All 
I can see is one of those slug -tuned 
antenna- substitute coils with a pair of 
test leads soldered to it." 

"That's what it is," Barney admitted, 
"but the clever part lies in the use to 
which I put it. Loop antennas fastened 
inside console cabinets have always 
presented a problem when it is neces- 
sary to remove the chassis and take it 
to the shop for repair. Quite often they 
are hard to remove and replace; yet 
the set will not play satisfactorily 
without a loop antenna. That means 
we cannot check the operation of the 
set across the entire broadcast band 
unless we have the loop. 

"I used to unscrew, unbolt, and un- 
staple the loops and bring them in, 
even though this meant a lot of extra 
work and there was always the danger 
the loop coils might be damaged while 
they were being lugged around. Old 
Barney does this no longer. He sim- 
ply clips this little coil across where 
the loop leads connect and tests the 
set to his heart's content. The 'Loop - 
stick,' as it is called, will replace any 
high -impedance loop quite nicely. Of 
course, it cannot be used as a sub- 
stitute for a low- impedance loop, but 
a large loop of wire will do nicely for 
that; or you can usually get good re- 
ception on such a set simply by clip- 
ping a long antenna to one of the low - 
impedance loop connections." 

"What do you do about alignment ?" 
"I align everything I can right on 

the bench," Barney explained. "Then, 
when I return the chassis, I carefully 
align the trimmer that tunes the loop 
fastened in the cabinet. Lots of times 
this trimmer is right on the loop itself; 
but no matter where it is, I align it 
with the chassis in position in the 
cabinet. That is a much better way 
of doing it than it would be if I brought 
the loop along and aligned this trim- 
mer while the loop was lying on the 
bench or dangling by its leads." 

"Good boy," Mac applauded. "I do 
believe that you have that little lazy 
streak that is always hunting a bet- 
ter- -and of course, easier -way of do- 
ing things that marks a good mechanic 
in any field; but just always be sure 
that the new way is better." - .- 
March, 1955 

REASONS WHY 

CROWN IS THE 

LINE FOR YOU 

TENN -A -LINER MODEL CAR6B 

It's another Crown exclusive ... 
and it's packed with feminine 
buy -appeal. Beautiful three tone 
color styling in an advanced de- 
sign ... perfect for any decorat- 
ing scheme. Incorporated are all 
the famous easy -to -sell Crown 
features ... finger -tip control ... 
instant directional indication ... 
convenient off -on switch ... easy - 
to-read illuminated dial. It's the 
newest, the smartest in antenna 
controls on the market today. 

Outstanding Consumer Ac- 
ceptance 

Highest Profits in the TV An- 
tenna Rotator Field 

Only 1.06% of Units Sold 
Required Service 

Two Beautiful Decorator - 
Styled Models 

TENN -A -LINER MODEL CAR6A 

Very popular and competitively 
priced, this dependable unit is 

available in rich mahogany Bake- 
lite. More conservatively styled, it 
offers the some outstanding 
Crown features as the Model 
CAR6B which has made it one of 
the most reliable and fastest sell- 
ing units for dealers everywhere. 

AND DON'T OVERLOOK THESE OTHER OUTSTANDING TV ACCESSORIES by CROWN 

CROWN TWO -SET COUPLER ... operates two TV sets 

from the some antenna on any combination of channels 

with excellent signal response. 

CROWN ROLLER- BEARING GUY RING . . , permits 

smooth, free rotation of FM and TV masts without 
loosening or resetting guy wires. Roller bearing equip- 

ped . . protected by Crown's trouble -free "Weather. 
Guard' design. 

SELL etw co#tj4te#tce 

ROWN® 
"SCROWN CONTROLS Co., Inc. NEW:III ö L" 

Canadian Sub idúry Cros,n Control; Alrg. Ltd. Export Disi. ion, IS Moore Se., New York, N. Y., Cable -' AGmherne" 
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AUDIO NOISE CHECK LIST 

By MAJOR 
EUGENE F. CORIELL, USAF 

Armed Forces Radio Service 

Much of the noise encountered in audio systems can be 

eliminated Here are the "critical" areas to check. 

NOISE is a constant hazard in audio 
systems of all kinds -the profes- 
sional broadcast and recording in- 

stallation, the music lover's home high - 
fidelity rig, and the lowly intercom. 
Hum is a special type of noise whose 
causes and cures differ more often 
than not from those of other noise dis- 
turbances. Since the writer has previ- 
ously published a check list on hum'. 
the present article deals with noise 
other than hum. The term "noise" as 
used in this article includes hiss, clicks, 
crackles, "hash," r.f. interference, and 
crosstalk. This material has been com- 
piled from numerous sources in the lit- 
erature and is intended as a ready ref- 
erence list for the audio technician. 
For the reader who desires a fuller 
treatment, a working bibliography is 
provided in the "References" at the 
end of the article. Noise causes and 
remedies are given under the headings 
of "Amplifiers and Power Supplies," 
"Turntables and Disc Recorders," 
"Tape Recorders," "Interconnection 
Wiring and Grounding," and "Miscel- 
laneous Noise Sources." 

Amplifiers and Power Supplies 
A. Tubes: 
1. Check all tubes. Tube noise may 

include hiss, shot effect, and crackles 
from intermittent contacts within the 
tube'. 

2. In aggravated or critical cases, 
select the quietest tube of several of 
an identical type, particularly in pre- 
amplifier stages and especially if mi 
crophonic. 

3. Tube type may be inherently 
noisy. Try a 1620 in place of a 6J7. 
The 5879 is also quieter than the 6J7 
but requires a different socket. Tri- 
odes are generally quieter than pen- 
todes for the same amplification. 

4. Voltages may not be optimum for 
minimum noise. Try slight decrease 
of heater, plate, and screen voltages. 

5. Check resilience of preamplifier 
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tube socket when checking for micro - 
phonics. 

6. Clean tube socket contacts and 
tube base prongs -also the top grid 
electrode and its cap. Re- solder grid 
lead to the cap. Make sure the shield- 
ing cover is not intermittently short- 
ing the grid cap and makes good con- 
tact with the metal tube shell. 

B. Resistors: 
1. Check all resistors. Resistor noise 

is usually an irregular frying sound 
lower in pitch than tube hiss, and is 
most critical in the lower level stages. 
Use only low -noise type resistors in 
these positions, such as deposited car- 
bon or non -inductive wirewound types'. 
This precaution also applies to d.c: 
carrying resistors in signal circuits of 
intermediate stages'. 

2. Value of grid resistor in first stage 
may be critical'. 

3. Suspect as noisy any resistor 
showing signs of overheating. 

4. Use resistors of larger wattage 
rating, since noise decreases with in- 
creasing physical size". 

5. Excessive resistance in plate load 
resistor. Use only enough resistance 
for required gain, and provide any 
needed additional voltage drop by a 
separate, well- bypassed resistor'. 

6. Associated capacitor may leak 
d.c., causing the resistor to appear 
noisy. 

C. Capacitors: 
1. Check all capacitors. These may 

become noisy due to leakage, loose lead 
connections to foil, or intermittent 
voltage breakdown. They may also 
change capacity with age and over- 
heating. 

2. Check particularly all capacitors 
in critical positions such as coupling 
and decoupling capacitors. Replace 
paper type with molded units. 

3. Polarity may be important in pa- 
per types as well as in electrolytics. 

4. Omitted or defective output tube 
plate bypass capacitors to ground. 

These are generally required to reduce 
circuit noises and r.f. disturbances, and 
may have values on the order of .001 
'fd ". 

5. Replace any electrolytic cathode 
bypass capacitors with paper type °. 

6. Defective or omitted line filter ca- 
pacitors from each side of a.c. line to 
ground. 

7. Check all electrolytic capacitors 
in power supply. See also item E -12. 

D. Volume Controls and Switches: 
1. Loose wiper arms and dirty resis- 

tance elements and attenuator con- 
tacts. Clean carbon potentiometers 
with carbon tetrachloride or approved 
anti -noise solution, and clean attenua- 
tor contacts with a silicone prepara- 
tion, petroleum jelly, or a non -gum- 
ming oil. Never clean attenuator con- 
tacts with carbon tetrachloride. 

2. Noise due to intermittent breaks 
in resistance element or in internal 
connections to its terminals. 

3. Control may appear noisy due to 
d.c. leaking to it from a defective ca- 
pacitor preceding it. for example, a 
coupling capacitor. 

4. Control may seem noisy due to 
disturbances picked up outside the am- 
plifier, for example, noise picked up by 
improperly shielded and grounded in- 
put leads to a preamplifier'. 

5. Volume control or switch located 
at a circuit point where the power level 
is too low to mask the normal noise of 
the element. 

6. Switch contacts loose, dirty, cor- 
roded, or misaligned. 

7. No capacitor across the switch or 
from each side of the switch to ground. 
Try capacitors in various combinations 
with resistors. When applying noise - 
suppression devices to signal circuits. 
always check for possible resulting un- 
balance, leakage, and other effects on 
audio performance. 

8. Relay contacts are subject to 
same noise troubles as switches, plus 
possibility of pickup from coil -ener- 
gizing circuit. 

9. In multi- contact switches, such as 
broadcast console microphone keys, 
make sure contacts open and close in 
correct sequence to avoid momentary 
feedback howl. The d.c. contacts for 
the speaker relay should kill the 
speaker before the audio contacts con- 
nect the microphone. Also see section 
on "Miscellaneous Noise Sources" later 
in this article. 

E. Other Amplifier and Power Sup- 
ply Noise Causes: 

1. Howling may be due to lack of 
shield on glass tube, excessive plate 
and screen voltages, defective plate 
and screen bypass capacitors, defec- 
tive decoupling network, or acoustic 
coupling between loudspeaker and am- 
plifier tubes or phono pickup. 

2. Excessive gain per stage. Reduce 
gain of offending stage and if neces- 
sary, increase that of a later stage. 

3. Feedback carried over too many 
stages" 

4. Too low an impedance ratio in in- 
put transformer°. 

5. High-resistance leakage between 
suppressor grid and plate or screen. 
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OUR HATS 

ARE OFF TO YOU... 

MR. SERVICEMA 

On the occasion of National Television Servicemen's 
Week, Chicago Standard Transformer 

Corporation pays tribute to you. You have 
done a magnificent job in maintaining 

the more than 30,000,000 television 
sets in the nation today. 

In a highly technical area, which almost daily 
grows more and more complex, you have 

kept up with the new developments, 
and have serviced a rapidly increasing number 

of sets. We salute you for the noteworthy 
job you have done. 

Chicago Standard is proud to have played a 
small part in your accomplishment. We 

pledge our continuing efforts to make your 
work easier and more profitable. You 

can depend on us to keep supplying you with 
STANCOR exact replacement components 

and accurate replacement information. 

CHICAGO STANDARD TRANSFORMER CORPORATION CHICAGOT118, ILLINOIS® 

March, 1955 145 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


6 MORE NEW 

TRIAD 

CORRECT 

REPLACEMENT 
FLYBACKS 

These new flybacks are mechanically correct 
and electrically correct ruggedized versions 
of manufacturer's items- precisely engi- 
neered by TRIAD for specific makes and 
models -to give exceptionally high perform. 
ance and long, trouble -free service. 

D-45 List Price $10.00 
'Correct Replacement 
for Zenith S- 20908, 
S- 15911, S- 15912, 
S- 16566, S- 17130, 
S- 17140, S- 17233, 
S-17245, S-17265, 
S- 17435, S- 17646, 
S- 17767, S- 17811, 
S-17927, S-18930. 

D-46 List Price $10.50 
Correct Replacement 
for Muntz TO-0031 

TO- 0031.1, TO- 0031 -2. 

D-47 List Price $10.50 
'Correct Replacement 
for Muntz T0 -0036, 
TO- 0036 -1, TO. 0036 -2. 

D-48 List Price $8.25 
Correct Replacement 
for Cresley 158481-1, 
187820 -S -1; Sentinel 
20ES9e -; Ha!licrafter 
55D251, 55D253. 

D -49 List Price $8.25 
'Correct Replacement 
for Admiral 79C60-2, 
79C60-3, 79C60-5. 

D -55 List Price $11.00 
Correct Replacement 
for RCA 21175. 
Voltage doubler type. 

WRITE FOR FREE LITERATURE 

Triad CR Transformers are 
listed in Sams Photofact 
folders and Counterfacts. 

TRANSFORMER CORP. 

4055 Redwood Ave. Venice, Calif. 
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When internal tube wiring permits, try 
connecting suppressor to plate or 
screen instead of to cathode. 

6. Amplifier passband too wide for 
program material used. For example, 
when playing old shellac discs re- 
corded with limited high- frequency re- 
sponse, turning down the treble con- 
trol may reduce the scratch without 
materially reducing reproduction qual- 
ity. 

7. A special case of amplifier noise 
is the thumping sound from broadcast 
station limiter amplifiers while limit- 
ing, due generally to unbalanced push - 
pull tubes''. 

8. Defective internal grounding in 
amplifiers. Shield and circuit grounds 
run to wrong points, poorly soldered, 
or omitted altogether. Ground the low 
side of all unbalanced amplifier circuits 
(which usually means the shield braid 
of high impedance circuits) to a com- 
mon ground bus connected to the chas- 
sis at only one point- preferably near 
the preamplifier or first stage. Deter- 
mine this point experimentally. Ground 
non -signal elements like transformer 
casings, glass tube shields and #1 pin 
of metal tubes directly to the chassis ". 
Chassis bottom cover loose or omitted. 
Amplifier or power supply chassis not 
grounded or improperly grounded to 
other chassis in the system. See sec- 
tion "Interconnecting Wiring and 
Grounding." 

9. Intermittent opens in audio and 
r.f. filter chokes, especially where the 
winding joins the terminals. Also 
check for open or omitted r.f. chokes 
in mercury vapor rectifier circuits re- 
quired to prevent noise from r.f. 
surges". 

10. Check dry -disc rectifiers in 
power supplies. 

11. Motorboating. May be due to 
poor regulation of d.c. supply resulting 
from overloaded transformer, unbal- 
anced push -pull tubes in output stage, 
excessive resistance in filter chokes 
and use of choke -input instead of ca- 
pacitor -input filter circuit ". Motorboat - 
ing may also be due to defective elec- 
trolytics and decoupling networks. 

12. Internal impedance of power sup- 
ply too high at audio frequencies. May 
be due to inherently poor regulation, or 
to amplifier distortion which causes 
excessive plate current drain. Suscep- 
tibility to noise pickup is increased by 
high internal power supply impedance 
across which stray fields induce noise 
voltages. Use regulated power supplies. 
Shunt small paper capacitor across 
electrolytics to counteract their in- 
ductance at radio frequencies. This re- 
duces the internal impedance of the 
supply at r.f. frequencies and thereby 
tends to reduce r.f. pickup'. 

Turntables and Disc Recorders 

1. Excessive needle scratch. May be 
due to worn or broken stylus, wrong 
type stylus ", defective recording; worn, 
scratched or dirty record. Wash dirty 
disc in cold water's, or wipe with anti- 
static cloth, or use radioactive static - 
neutralizing brush such as "Static - 
Master" (available in photo supply 

4ew 

Coeune6 
UNCLE SAM WANTS TO 

GIVE YOU 510.000! 
strike It in 

' `..buot- civil del,:... . ,,,, 
WE CARRY COMPLETE LINE OF TOP QUALITY 
PROSPECTING ANI, TECHNICAL URANIUM 

GEAII: 
Geiger Counters from 5 37.50 up Scintillators from 299.50 hip Neeliometers from 50.00 up 

!nvestigate before you inv l: Write for FRe9 atalogue eTODAY! 

WatIOWeerprWeeso 
ACCORDION EXTENSION PHONE 

Wfl haft of practical o dde en'I.Lone. 
New. Boxart. OSI V S7.9í 

966AZ TRANSMITTER- RECEIVER 
12 V. input. 100.200 MC. Easily converts 
to 2 meter or 220 MC. 13 tubes. Excel- lent cond. A IIOT BUY ONLY 514.95 

RS -38 CARBON HAND MIKE 
The old reliable! With push- to-talk n Itch. Excellent condition. t NLl $2.49 

McELROY CODE KEYER 
Model 443. Consists of Wheatstone per- forator with :1 -key hoard. Electronic 110 
AC power supply WITH 'PEEK CONTItt.: 
One eel and tape ADDED FREE:: New. Dosed. SPECIAL $19.95 

STANDING WAVE METER 
W'1In 31 ,Irronmp UHF with Plummng in finished w,a,don lux1e Excellent co,,d.. 927.50 

HORSIE TALKIE BC -745 
Low powered. portable. amplitude-modulated voile communication eta. a Ì'owere,l ,v either ,ry atterr; Fn.,. 2.0(ìU +0.001 Kr. o OperatingR : shout miles. Set is turned n bfully' ex tend ing telescopic ,manna d: when retracted. set is turned off. 

antenna 
one tuning unit. Weight: I'i Ins. 

SP.:',IAL $7.95 
UHF TRANSMITTER 

1 tube. Frequency range: 397 MC. Fnr remote control of ,del s ts. Manes. etc. With tube. antenna. Loss battery. Size of trans- $2.95 mllter: 43/4 x Zan x 0 ". New 

NEW FREE Get Your Copy 
BULLETIN! , Today! 

NOTE: All items subject to p for sale and 
change of price without notice. 21'., deposit required ALL orders. balance C.O.U. Minimum e older: $2.50. 

ELECTRONICS 
2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 

MOVING? 
Please advise our 

CII16'I'I..ATION DEPT. 
64 E. LAKE ST. CHICAGO 1. ILL. 
Include your old address as well as new -en- 
closing if possible an address label from a recent 
issue of this magazine. Allow at least 4 weeks 
for change of address. 

TELEVISION 
PREPARE FOR A GOOD JOB! 

i;I:l 1AI Il',\S'1e b:Ni:1NI:Elt 
ELECTRONICS RADIO SET1VICIN, 

Television Servicing 

(Approved for Veterans) 
SEND FOR FREE I.ITEIRATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EC'l'A\V PLACE. ItA 1,1'. 17, MID. 

AIPI[441KTs RN 
RADIOS PHONOGRAPHS TV 

TEST EQUIPMENT HI -FI 
Write for FREE Brochure 

RADIO KITS, INC. 120 Cedar St., N. Y. 61 
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stores). Disc may have been recorded 
with insufficient high- frequency pre - 
emphasis. Make sure turntable equal- 
izer switch is set for the type of 
record being played. 

2. Excessive needle -talk. May be due 
to defective or wrong type stylus, poor 
design of pickup cartridge, or wrong 
mounting of cartridge in arm. Needle - 
talk may be emphasized at certain 
frequencies due to defective arm as- 
sembly or to acoustic coupling between 
stylus and loudspeaker. 

3. Low- frequency noise mistaken for 
hum may be due to mechanical rum- 
ble resulting from out-of -round idler 
or driving pucks, excessive pressure be- 
tween friction driving members, ex- 
cessive bearing friction in pucks or 
in motor bearings, unbalanced rotating 
members, undue motor vibration, loose 
or hardened rubber motor -mounting 
grommets, misalignment of mating 
driving surfaces, or loose motorboard. 
This applies to both transcription play- 
ing and recording turntables. 

4. Recording (cutting) stylus may 
have been worn, chipped, improperly 
mounted in cutter head, or set for 
wrong pressure and cutting angle". 

5. Lacquer coating on disc may have 
been too hard, rough, or otherwise 
defective. 

6. Misalignment of recording head 
carriage or associated parts. 

7. Poor signal -to -noise ratio recorded 
on the disc, due to insufficient record- 
ing level or to insufficient pre -em- 
phasis. Use of an electrically heated 
stylus materially improves the signal- 
to -noise ratio'. 

Tape Recorders 

1. Dirty heads. Clean with carbon 
tetrachloride or alcohol. 

2. Poor grade of tape, or defective 
tape. Paper- backed tape results in 
more noise than plastic- backed tape of 
same magnetic characteristics. 

3. Poor erasure. May be due to bad 
oscillator tube, misaligned erase head 
or other erase system defect. May also 
be due to improper use of bulk eraser=', 
use of d.c. or permanent- magnet erase, 
heavily recorded signal or switching 
transient, poor erase current wave- 
form-, or aging effect on tapes in 
storage. Try storing in warm room for 
a few days'. 

4. Wrong tape tension. 
5. Insufficient bias current. 
6. Poor bias current waveform, due 

to overloaded or poorly designed oscil- 
lator-. Second harmonic of bias cur- 
rent should be 60 db below the funda- 
mental". 

7. Recorder inherently noisy due to 
use of d.c. bias. 

8. Beats between bias frequency and 
harmonics of the audio signal, due to 
bias frequency being too low. Bias 
should have at least five times the fre- 
quency of the highest audio frequency 
to be recorded". 

9. Recording level too low, thereby 
degrading the signal -to -noise ratio on 
the tape. Adjust professional machines 
with level -setting portion of an align- 
ment tape. 

March. 1955 

PRICE SMASHING VALUES AT AIREX 
Airex's New Auto -Focus 1955 Channeloc 630FA4 
ACCLAIMED BY THOUSANDS AS THE WORLD'S 

Up to 200 Miles Reception Hi Gain 

Cascode Tuner 4 Microvolt Sensitivity 

The Perfect Chassis for Fringe Areas 
New Exclusive Advancements 

Pictures hays in focus Ili & Low 
Amplifier Channeluc -Lacks picture & sound to- 
gether Drift free operation Automatic Freq. 
control Gated A.G.C. Full 4 MC Picture 
Bandwidth Phono connection & Switch Effi- 
cient Retrace Blanking Automatic Brightness Con- 
trol Full Focus Cosine Yoke Fused HV Power 
Supply Molded Plastic condensers OCRS 
Tubes in Video I.F. Handles up to 24- End 

Improved Sync System Autoformer Fly Buck 
Improved Video amplifi- 

cation Heavy Duty Power 
ransformer Improved 
Horizontal sweep Full 

Mrange 1_ Loudspeaker 4 
icrovolt Sensitivity 

Ready for UHF Stations 
Size 22 -s 22 -s 24- with 

21' tube mounted. 

$14995 
With 12' NiFI 
R.C.A. Speaker. 

uW 

i Brackets 

Detailed Service Manual & Schematic 51.00 

FINEST TV RECEIVER 

3 MONTHS 
RMA 

GUAR. 
ON ALL 
PARTS 

Tube 

Brackets 
56.50 

Sensational Cabinet Bargain 
FOR 630 CHASSIS 

Beautiful lust nous hand 
rubbed. mahogany fin- 
ished cabinet for 21" 
tube size. Price in- 
cludes mask, glass & 
wood mounting brack- 
ets. 
Mahogany $49.95 
finish 
Blond Mah. see foe finish 
For 24" & 27" tub.- 
Mahogany finish $74.95 
Blond Mah. 
finish $84.95 

ALSO OVER 100 BARGAIN PRICED CABI- 
NETS FOR TY & AUDIO INSTALLATIONS 

Senti for free folder and price list. Full line 
table models, consoles. consolettes and TV- 
Radio -Phono Combinations. Many style,. 
mahogany, blonde, etc. 

Combination Saving Plastic Masks 

a 

i 
22495 '^ and 2.'. 

$a 
1" 

Tub" Mati 

cb.vsk 
L.c 

by R.C.A. 

Cons. 

F 7.95 
3 4.95 

7.95 

630.9 TV Chassis for 24" & 21" Tube 
Channe toc -attune L sound locked together No 

drift Reception up to 200 miles 90 degree de- 
flection 22 KV high voltage power supply For 
24" 6, 27" rect. tubes Phono connection i switch 
on chassis Adaptable for color RNA guarantee. 

$17995 
With 12" 

Hi -FI RCA 
Speaker 

Tube Mtg. 
Brackets 

59.95 

TV PICTURE TUBES 
Nationally Known Brands. Aluminized 

TV Tubes. 
New. Full 1 Year Guarantee. 
21 Tube $34.95 
24 Tube Rect. 559.95 
27" Tube Rect. 574.95 

Send For Hi- Fidelity Parts Catalog 

12" CO -AXIAL SPEAKER 
Newt. -.1 1955 Model to give 
wider and better all around 
pertoruuant -,. 12 watts output. 35 to 
15,001) cps ponse +6 db -K ohm 

impedance. Crossover -2000 cps. 6.9 oz. Alnico 
5 Magnet in woofer. 5- tweeter reproduces the 
high t of notes with utmost clar- 
ity. 

ek 
moisture -proof voice lP 

coils for etter heat dissipation. 
8" CO -AXIAL SPEAKER 
Same specifications as above... $9-95 

12.95 

OMNI 
REGAL 
FM -AM 

0 RECEIVER 

Ili -Fi 10 Tubes. Covers full FM -AM 
band. 10 watt Push -pull audio output. 
Separate buss & treble controls. Built 
in FM -AM antenna. With 12- Ili -Fi 
speaker, $5 additional. Preamp. $7.05 additional. 

%'e have in stock the largest selection of Ili - 
fidelity equipment at law. low prices. Send us 
your requirements. Immediate reply. 

RECORD CHANGER BASES & BOARDS 
Bases -S3.95 Mounting Boards -51.95 
For VM, Wehster R, Garrard changers. Give model 

when ordering. 

THREE LENS 
TURRET 

MICROSCOPE 
Precision. Imported. 3 aehro 

brOtte color corrected and caD- 
ned objectives with strum 

substage mirror. Dual knob 
focusing. Inclines to haricot. 
tal position. Complete with O 
slides Excellent gift for 
dents. lab assistants, or 

seeds a good iefo -, ,`. 
In the held. Filled w 

With 6-piece $8.95 ease. 
dissection kit 

$7.39 
100X2001.3001 

/ 

Lowest Prices on Record Changers 
Webster or VM 3 -Speed Changer 

NOW 24" 
Req. 

$39.95 

Latest Model 1121 type Webster or VM with flipover 

s 
(tone cartridge. 2 sapphire styli. Automatic ceramic 

` f eature. 
WEBSTER WITH G.E. 
RPX050 RELUCTANCE CART. 

HEAVY DUTY 4 -POLE MOTOR 
$2995 

GARRARD RC80 3 -SPEED CHANGER 
One of the finest British changers made. 
Automatic t Weighted turntable 

e pole motor. Complete with 2 pl Sin 
heads. 

RC 90 -Same above with adjustable speed 
oat` ition, angle record play `,.epComplete 

w,tt. 2 plu9in heads. 

as RPM Splodte for aarrard Changers. 

$4295 

$63" 
$3.37 

TRIPLE PLAY CARTRIDGE x549 
Type GE RPX050 7 

pelancdAn 
aé tellt r 

complete sap- 
phire eles. nen replacement cartdge fr 
all types changera and pickups. 

Nationally Known Recording Tape 
eel. 1250 ft. Finest professional quality obtain- 

able. nigher performance for thousands of Id:.) in g,. 
loJ oside plastic base. Greater sign.iI .trellcl h. 

Uniform response from 40- 15.000 cps. 

$1.59 $1.75 
Lots of 12 Lots of 3 

LP 7" reel (1800 ft.) Mylar Tape .001 -$4.79 
All merchandise is brand new, factory fresh L guaranteed. Mail L hone orders hued on receipt of etrti fled 
check or MO of 200o of a deposit. Balance C.O.D., F.O.B. factory N. Y. Paces ̀ L specifications 
su vet to change without t notice. 

AIREX RADIO CORP., 171 Washington St., N. Y. 7 CO 7 -5218 
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SUPER 
POWERFUL 

I1 
1/rß 

All Channel 

VNF -UNF TV RECEPTION 

IN ALL DIRECTIONS 

Only S23.50 
'l -i I AN "71 

ROCKET DIRECTRONIC 
MOTORIESSTVANTENNA 
360° ELECTRONICALLY 

SWITCHED BEAM 
In the fringe or ultra fringe. 

NEW 1955 Motorless Doec. will out perform any 
Jittery antennas. This .en,- 
tional new 300' UHF -VIII- rY 

Antenna 
i kirs. Provides superb 

et 
g,h,st.freepi turc tarit 

Model AN -:.24 rviceens Array "' contains 
clarity. 

Molded Insulator of Extreme 
inclu,lii°,gs 6 

strength. 21 he 

Retie ̀ ..directors. elements. 
I set matched tie rod.. t ith.`il 

(las Clamps. ).l t Hen Selector io.It. 75. ' I..... 
1... l'Iif' -OIIF Tubular r Jill 1N ( able. r 

Super UHF RECEPTION 
HI -GAIN 

YAGI 
ai 1111 

` A.a.' to reception g 
tsil it ily pi ides up 

to 30 ilk gain. using 
2. 4. or H hay stacked 

pnhnsts. inter- 

$195 
arrays. 

minimized 
Ian, Illl's . ray aerv- 

icdean',. rent pro- 
Ea. odes 4 es 2 

model Covering liertons 
dipoles. 

And 
o 
our low 

Channels 14 -4a price insures a low F.78 Channels 27 -62 ost installation. Se. 
F-7C ... _Channels 47.83 Ìeet the ll n.lel re- Matched stacking bar. 50.30 pr., min ed in area. 

Quantity discount av table to large users. 

NEW RADIART TELEROTOR 

,d?1 $213-19.4 

HOMING TYPE 
New Iladiart Motor automat- 
.redly rotates to desired posi- 
tion-locks in place to tiring in 
perfect plclns quickly and 
easily. Dial lights while unit 

-tales -tunto oft when III post. 
tlnn. IlandIes loads up to 150 
Ins. C°mplete with motor and 
handsome control box. Uric 4- 
conductor wire. Wt. 14 1hs. 

New Catalog Available 

óreattstBARGAIN 
2-BAY 

16-ELEMENT 
CONICAL ARRAY 

With Hi -Band 
Adapters 

Sturdy ' -a" Ele. 
meats 

ERIN 
LOTS 

OF THREE 
SINGLE LOTS $5.30 
Never before has Na- 
tional Electronics had 
a BARGAIN like this. 
We Made a special purchase In order 
get these se ational 

- 

prices. And this 
s 

y 
has e'c yti,ing. This 

laical 2 -bay 113 -e1e- 
provides 

ultra -liners fringe re- 
ception. Includes six- 

type aluminum ohmic., InNUdi t( hi -Iwná adamer. I tor 
realer gain on the high hannels and is complete w 
e pair of stacking bars to each These are packed 

I a tons of three lo-elemt nt rraye per carton, wIth 
tie rants. at 514.95 oer carton. 
When purchased in single 16- element 

r 
rays. separately Imxed -your cvasl Is $5.30 each 

' Two -Ray Arrays per carton wi hoot Tie 
Ray I)Ìtra-Fringe Stacking ASS Mid. P'r 

Alwve -Model -IS $1.95 set 

FAMOUS ROCKET 
ZOOM -UP TOWERS 

sturdy Reliable a Easiest Installation 
Economize with Rocket Zoom -up Towers. 0f. 
fees quickest, easiest st way to make an instal. 
tattoo up to 50'. Each section telescopes inside 
the other-to erect. simply slide out each sec. lion In its turn - Insert lx It urn section below -tighten to keep mast from turning. Earh tower 
base 

pIsuitablenf r peak 
bolts. and 

Iiandsomc 
d 1 rd. R k t Zoom-ups offer you ccon 

o nly and long life. Order by size. 
20' S 9.95 30' $15.95 
40' 19.95 50' 29.95 

(Deduct 103/4 discount in lob of 3) 

National E/e c tonics 
OF CLEVELAND 

THE HOUSE OF TV VALUES 
6608 Euclid Ave., Dept. N3, Cleveland 3, 0. 

NEW FICO PROBES* 
SCOPE PROBES 

SCOPE DEMODULATOR PROBE 

KIT $3.75 WIRED $5.75 

LOW CAPACITY PROBE 

KIT $3.75 WIRED $5.75 

DIRECT PROBE 

KIT $2.75 WIRED $3.95 

VTVM PROBES 
VTVM RF PROBES 

KIT $3.75 WIRED $4.95 

PEAK -TO -PEAK PROBES 

KIT $4.95 WIRED $6.95 

Sensational Nigh Voltage Probe 

Model HVP -2 ... ONLY $4.95 
e 54 Extends range of VTVM. 6 VOMS to 30 KV 

'pat. pend 

Write for FREE Catalog RP -3 E/CO 
ELECTRONIC INSTRUMENT CO., INC. 
84 Withers Street Brooklyn 11, N. Y. 
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STAN -.BAIRN 
5-P-A 1 

41CATHODE RAY TUBE SPECIALS* 
'K One Year Guarantee * 

o. E. STAN -BURN * 
#108P4A $14.95 1011P4 510.20* 

12LP4 11.9011 
12LP4A 13.95 * 
12QP4 11.90 
12JP4 11.90 * 
12UP4A 14.50* 
14CP4 15.60* 
1501.4 17.50, # Dumont 23.75 161tP4 17.50 *124.4A . 30.95 160P4 or A 17.50T 
16154 or A 17.50* 
IBCP or A 17.50* 

16RP4A IBFP4 17.50 # tAlutninum) ... 28.35 16WP4 17.50a 
#161P4A (N.U.)... 25.25 1611P4 17.50* 
# 1Fywp4p ..... .. 28.50 16EP4A 19.00* *1 31.25 16EP4A 23.S0 * 
# 1)BY<6 

34.50 
176P4 

or A 
íá.0só* ..o1;2',16 17CP4 34.00 I7CP4A 21.80 * #17CP4D 17GP48 22.80* 

um) ... 38.50 I9FP4 23.00 * # 1911P4Á t" 1.50 19FP4A 24.00 # 20CP4 30.00 194P4 23.90 4' 
y2OLP4 37.50 19P4Á 24.90 T 21ÁP4 42.00 20CP4 23.95 
4121E1.4 31.80 2IEP 25.50 * 
*24ÁPÁ 78.50 24ÁP 49.ÓO4. 

# PRICES SUBJECT TO CHANGE WITHOUT * 
# NOTICE * 
# * 
# AUTHORIZED DISTRIBUTORS for Gen. 
# De Wald, Regal. "Automat c $nd Dente all Mobs. * 
# '" * 
*auto...tie custom-aunt Radios for Plymouth. Ford.* 

Chevrolet and many others. Moray. in tock. * 
# We carry a Complete line of HI- FIDELITY 
# and sound equipment. Send us your requests. * 
# We ary complete tine of po make. of* 

Radio Tuée. at 50a' 10 d. . Ale. many other p 
#ofPU PO.q and transmitting types. sod 

Send 
eleeer°n`e* 

rte a d equipment at lowest prices. Send usa lust* 
your r utr m e. for prompt ° tali .. * *of your 

áW with der. Balance C.O.Ó." All #F O.B.. NEW YORK Warehouse. Minimum order 55.00.le 
4 blette for our latest price list and Hi -Fi catalog to* 
1 Dept. RN. 3. * 

noceda 21.10 * 12RP4A 24.45 *12L144 . 18.75 

# 12D,P,monB1Ólt 
21.00 

* 21t7144 

8 24.50 
'81014 

16 25.25 # ..0141.1.".) 31.25 
# 16004,I6R4 24.20 

STAN -BURN 
RADIO and 
ELECTRONICS CO. 

1697 BROADWAY NEW YORK 19, N.Y. 

10. Excessive high -frequency re- 
sponse in playback system, due to im- 
proper equalization. 

11. Heads magnetized. Use head de- 
magnetizer. Recording studios demag- 
netize heads after every few hours of 
operation =. 

12. FM noise caused by varying fric- 
tional forces applied to the tape during 
passage over heads and guides. The 
resulting vibration of the tape on the 
heads frequency -modulates the signal, 
and in extreme cases results in a 
squeal recorded on the tape. The FM 
effect is most noticeable at the higher 
frequencies, and can be varied by 
momentarily changing tape guide 
alignment. Principal causes are worn 
or grooved heads, excessive tape ten- 
sion, guides too narrow or misaligned, 
and sticking tape idler pulleys. 

13. Transfer or printing of signal 
from one tape layer to another, caus- 
ing echo or increased background 
noise. Effect becomes more pronounced 
with high recording levels, time in 
storage, and exposure in storage to 
a.c. and d.c. fields and warm tempera- 
tures". Store tape in steel cans to 
guard against stray fields which can 
damage the recording. 

Interconnecting Wiring and Grounding 
1. Interconnecting circuits unbal- 

anced. Use balanced circuits in pro- 
fessional systems whenever possible. 
They cost more but give greater free- 
dom from noise, r.f. interference, and 
crosstalk. Sometimes a supposedly 
balanced circuit is not actually so, due 
to wire insulation leakage, poor con- 
nections, improper grounding, etc. 

2. Excessive power level differences 
in same cable bundle or conduit. Such 
differences should not exceed 30 db 
in long runs, if crosstalk is to be 
avoided. Pairs so cabled are called 
"power level groups" 2a 

3. Cable bundles of different power 
level groups too close together. The 
edge -to -edge separation of such cable 
bundles or conduit should not be less 
than three inches. 

4. Balanced and unbalanced pairs 
run in same bundle over long runs. 

5. Noisy jacks in patch panels and 
elsewhere, due to dirty, loose or bent 
contact springs and dirty barrels. In- 
sert plug several times to clear con- 
tact areas. Align bent springs with 
aligning tool, and clean barrels with 
a rotary brush. Also check continuity 
and connections on patch cords, and 
clean the plugs. 

6. Dirty or defective plugs and re- 
ceptacles on interconnecting cables. 

7. Low side of several unbalanced 
circuits grounded at points of con- 
venience instead of minimum noise. 
This may form ground loops of con- 
siderable area. If unbalanced circuits 
must be used, use shielded twisted 
pair and run the low side to the rack 
or system grounding bus'. It is some- 
times desirable in unbalanced systems 
to have the low side of the signal dr- 
cuits isolated from the chassis so that 
the latter may be grounded separately 
if desired °. 

8. Lack of systematic grounding plan 
RADIO & TELEVISION NEWS 
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for entire plant, resulting not only in 
noise hut also in circuit instability, 
potentials between chassis. and inter- 
action between circuits. Over -all ground 
system should be as carefully planned 
as the signal circuits''. 

9. Lack of low -resistance earth 
ground for system. The d.c. resistance 
of the grounding conductor from the 
water pipe or structural steelwork of 
the building to any chassis should 
be only a fraction of an ohm at the 
very most. 

10. "B- minus" of common power sup- 
ply grounded to wrong point. Select 
this point by trial for minimum noise". 

11. Ground cable shields at one end 
only to avoid ground loops. This also 
applies to patch cords. 

12. Poor or intermittent contact be- 
tween bare shields of pairs in cable 
bundle. Bond all such shields together 
at frequent intervals; better still, use 
only pairs with insulation over the 
shield. 

13. Sometimes grounding the center 
tap of a transformer winding termin- 
ating a balanced line does more harm 
than good, noisewise . Such grounds 
should be applied experimentally. If 
other considerations require a center 
tap ground, try a pair of high resist- 
ances in series across the winding and 
ground their junction. The same gen- 
eral precautions apply to grounding 
the center taps of balanced pads and 
attenuators. 

14. Electrostatic shield of repeat 
coils and input transfor'mer's not 

grounded. This is especially important 
in avoiding r.f. pick -up "' 

Miscellaneous Noise Sources 

1. The r.f. interference due to switch 
clicks, fluorescent lights, household ap- 
pliances, motor noise, and actual trans- 
mission signals. These troubles are 
clue generally to r.f. conducted along 
- -or re- radiated from -the building 
a.c. lines to the audio gear; or they 
may be due to r.f. pick -up by the leads 
of low -level audio circuits. Good shield- 
ing and grounding practices are a 
must. Use input transformers with a 
grounded electrostatic shield between 
windings, and try a 10.000 to 20,000 
ohm resistor in series with the grid 
lead of the first tube directly at the 
grid pin or cap. Prevent rectification 
of the r.f. by resoldering all doubtful 
low -level connections and by cleaning 
all tube prongs, tube socket contacts 
and plugs, and other connectors. Use 
r.f. filters in a.c. lines, or use an isola- 
tion transformer with a grounded elec- 
trostatic shield in the main a.c. power 
line "' 

2. Type of microphone used may 
have too low an output or the asso- 
ciated preamplifier may have too high 
a noise level, or both. These degrade 
the signal -to -noise ratio at the most 
noise -sensitive point in the system. Use 
a microphone with higher output and 
select the quietest tube of several for 
the first stage. 

3. Noisy loudspeaker. May be due to 
(Continued on page 150) 

Get down -to -earth practi 
cal TV training with WTI 
experts for the top paying 
$5,000 -$10,000 per year 
jobs. 

UHF -COLOR -VHF SEND FOR 

Master the latest. up- to- the -minute F R E E 

TV and Color TV developments. BOOK TODAY! 

WESTERN TV offers real experience on live equo'- 
ment in our BIG SHOPS AND LABORATORIES in h.. 
shortest practical time under expert instrurt, 
Graduates are in big demand because they h.l: 
the "field experience necessary for immediate 
"bench" or supervisory positions. You learn every 
phase of Radio and TV servicing (AM, FM, VHF, 
UHF). WTI men win fast promotion ... :an demand 
better pay ... develop highly profitable businesses 
of their own with the latest and most PRACTICAL 
PERSONALIZED TRAINING BEHIND THEM. You con- 
centrate all your time on being a PROFESSIONAL 
TV SERVICE TECHNICIAN-non-essential math and 
engineering theory omitted. YOU CAN EARN WHILE 
YOU LEARN. Special Finance Plan. 
APPROVED FOR VETERANS. Find out how you can 
get into the TOP PAY GROUP -Send for this tact - 
packed book NOW! 

WESTERN America's Leading 
TELEVISION Television 
INSTITUTE Servicing School 

Western Television Institute, Dept. R -35 
341 W. lath St., Los Angeles 15, Calif. 
Without obligation, please send FREE 1r ly illustrated 
booklet. (No salesman will call.) 
NAME -- _. -___- _ - -- AGE____ 

ADDRESS 

CITY ZONE -STAT 
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Lp\ 1L111t CU11YSC 
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Compiled l,y 
M. N. Beltman. 
radtr, engineer. 
teacher. author, 
an,l serviceman. 

NEW PRACTICAL COURSE 
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RADIO and TV Manuals 
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data. Slnu amazing taute.. Still old 11 at 
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Radio Diagram Manuals 

1 r Intl dertipl inn at Intl 
1954 Radio Manual. 52.50 
1953 Diagrams 1 ONLY 
1952 Radio 
1951 Diagrams 52.50 

T1959 Manual EACH 
1949 Radio 
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I 
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"1942 2 
1941 0 1 
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Ci 1926.39 1i 311 Manual, $2.511 
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\ 1955 Television Mona il, $3. 11954 TV, $3. 
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SHAV -PAK 
,NEW, LOW PRICE! 

Er 

Plug, into 
Cigarette lighter 

Re *Mode on Dash 

n k5 
SB?;MnLL óMñ 

SHAVE IN THE COMFORT 

OF YOUR CAR, 

Boat or Plane! 

995 
PRICE 

Specially Designed EN 
Operating Standard A.C. 

Electric Shavers he 

Automobiles, Buses, 
Trucks, Boats, iii 
Planes. 

TYPE 

INPUT 

D C. 

VOLTS 

C.C. 

OUTPUT 

60 CYCLES 

OUTPUT 

WATTAGE PR 

LIST 

CE 

E.SPB 

12.SPB 

6 

12 

115 NIB 
115 

15 

IS 

995 

995 

MIGHTY MIDGET 
0,446te 

WITH GREATER OUTPUT 
DICTATE REPORTS ACCURATELY- PROMPTLYI 

make your car, boat or plane 

a "rolling office" 
with ATR INVERTERS 

Plugs into 
Cigarette lighter 

Receptacle on Dash 

$19Á95P 

LIST PRICE 

ATR INVERTERS . . 
especially designed for operating 
standard 110 volt A. C... e 

for changing your 
storage battery 
current to A. C. 

ELECTRICITY 

flettelgege 
in your own cart 

DICTATING MACHINES TAPE RECORDER 
ELECTRIC RAZORS WIRE RECORDERS 

TYPE 

INPUT 

D.C. 

VOLTS 

A.C. 

OUTPUT 

60 CYCLES 

OUTPUT 

MATTAGE 

LIST 

PRICE 

6 -DME 6 115 volts 30-40 19.95 
6HDME 6 115 volts 60-75 29.95 

Aboye Inverters also available For 12 -volt operation. 

See vows j,Ues es` .'.tilt 1 ectasy today 
¡WI ru.r.,..sae l 6overati a 

AMERICAN TELEVISION t RADIO CO. 
2..Át. P*a. 5"r. 193/ 

SAINT PAUL I. rairMISOM _U. S. A. 

150 

torn or brittle cone, voice coil rubbing 
the magnet, vibrating cabinet panels, 
or cabinet resonance at certain fre- 
quencies. Note that noises apparently 
due to the speaker may be due to room 
resonances at particular frequencies 
or to acoustic coupling between the 
speaker and the amplifier tubes or 
phono pickup. 

4. Momentary feedback howl may 
occur when switching microphones at 
the console, due to slow release of 
speaker muting relays. (Broadcast 
practice is to have the relay coil de- 
energized when the studio speaker is 
"off" so that relay power failure will 
not cause feedback on the air). Add 
resistance to the relay coil circuit 
and /or adjust the armature stop screw. 
1 See item D -9 under "Amplifiers and 
Power Supplies ") 

5. Tuner system noisy. May be due 
to antenna location in a noise field. 
Try re- orienting antenna, use a loop 
antenna or a noise -reduction antenna 
system "'. Also check for cracked in- 
sulators, bad soldered joints, frayed 
lead -in insulation, defective lightning 
arrester, defective converter tube in 
superhets, and insufficient de- emphasis 
in FM tuners'. 

6. Crosstalk due to output trans- 
former of one amplifier being too close 
to the input transformer of another 
(of a different channel), thereby per- 
mitting electromagnetic coupling be- 
tween channels. 

7. Repeat coil (1:1 audio trans- 
former) lacking between incoming re- 
mote line and amplifier input. Coil 
should have an electrostatic shield 
between windings, grounded to main 
audio ground. 

S. Signal level allowed to fall below 
microphone level (generally considered 
minus 60 dbm), due to insertion loss 
of mixers, pads, equalizers, filters, etc. 
This reduces the signal -to -noise ratio. 
Use additional amplification ahead of 
such elements'. 

9. Weak or otherwise defective dry 
batteries in portable units such as 
broadcast remote amplifiers. 
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TG -34A CODE KEYER ii ;. 
Selfcontained automatic unit, 
reproduces code practice sig- 
nals recorded on paper tape. 
By use of twin -in speaker, 
provides code -practice Sig - 
nals to one or more persons 
at speeds from 5 to 25 WPM. 
BRAND NEW, in 

I $16.88 I ? __ `L`- original carton L 

TELEGRAPH KEYS 
J -37 Navy Type 
J -38 Sig. Corps Type 

99e 
ese 

FLS -A RADIO FILTER, Used 
New 

51.59 
$2.45 

HEADPHONES Excellent BRAND 
Model Description Used NEW 
NS -23 High Impedance 12.25 34.35 
NS -33 Low Impedance 1.79 4.85 
115 30 Low Imp. tfeatherwt.r. 1.49 1.59 
H -16 U High Inip. 12 unitsi 2.75 7.95 
CD -307A ooril.. with VLSI plug and 

JF20 Jack .... .88 

NAVY RECEIVER TYPE ARB 
Four Hand. 105 to 11050 kc. Low Fre9., Shi',, Bn.:hi- 

c 
aa -40 and 80 meters. Includes tulles and I' ua. 

for 24 volt operation. Easily 
Included. 

converted 
..lIiIr 

motor. 
.. 12 V. or a V. Schematic 

lent Condition. Overall: 8V4- x 71/4- x a1ß.65 
15V -. Wt. 30 I1w. Special 

MICROPHONES Excellent BRAND 
Model Description Used NEW 
T17 Carlin ltaml Alike $3.45 37.95 
T -30 Carbon Throat Nike .33 .69 
T -45 Navy Lip Mike 1.25 
R3.33 Navy Type 1.33 5.95 
T -24 Carbon Mike .... 3.93 

FAMOUS BC -645 XMITTER -RECEIVER 
\lakes wo9dertni mobile 
rig for 429 -:l1111 Ale. Easy 
to rumen for pl or 
CW 2 -way communication. 
CONVERSION DIA- 
GRAM INCLUDED. This 
surly rig originally cost 
over SUMO-yours for 
practically a song! You 
get It all. In original fac- 
tory cat ton, BRAND 

NF \A'. rnmplete with 17 title. Les $AA !O 
lw9er stipl -h'. Nhpg. ut. 25 Ills.... . .. s 
PE -IDIC DYNAMOTOR for IYl -t45. ha- 17 e4Á' 
input Iva -y to mitten for iR' Rater, $4.85 

operation 1 
only 

UHF ANTENNA ASSEMBLY, @2x4C 
for BCr.45 J 
CONVERSION BOOKLET. Instructions $2.50 or f 1110,1 K n.r n.ernl snrpi, rigs L s! 

SCR -274 COMMAND EQUIPMENT 
Excellent BRAND 

Type USED USED NEW 
11C53 Rev,. 190-550 K5..911.50 521.90 537.90 

C -49 Revr. 3.0 Mc x.25 10.95 19.50 
e e -ss Revr. 0.0 Ale 9.7E 10.99 15.5 
B C.435 5loduletor 2.75 4.65 

C -457 Xmtr, 4 -5.3 Mc 11.55 14.50 23.95 
B C -45e Xmtr. 9.3.7 Mc 7.95 5.75 21.99 
B C -59 Xmtr. 7 -9.1 Me 11.55 12.95 21.25 

C.696 Xmtr. a.4 Me 15.95 24.99 
B c -480 3 -Revr Control Box 1.49 1.99 
B C -451 Xmtr. Control Box 1.29 1.9 
3- Receiver Rack 1.79 2.95 
2- Tran.mllier Rack 1.59 3.25 
Single Transmitter Rack .... .... 3.25 

B C -375 TRANSMITTER, with Tubes, excel. 
cond. $29.50 

DYNAMOTORS 
Excellent BRAND 

Typ, Input Output Used NEW 

DM -45 14V 3.4A 172V .131* 1.95 3.95 
DM -42A 04V 46A 505/1030/2/8 

MA 2IS /260 12.95 16.95 
D M -ILA 20V 23A 515/1030/2/1 

MA215 /260 29.55 
250V .05A 2.95 7.50 
230V .01110Á 11.95 

D M-32A 20V 1.1A 
D151-310 12V 2.1111 

D M33 tIV lAA 220V .090A 9795 
D M 37 25.5V 9.2A 6259 .225A 12.96 
DM 26 25V 221V .07A 1.95 4.95 
DM53A 25V 1.4A 220V 000A 2.95 6.95 
DM.33A 23V 511. 57SV .I6A 

24V 701. 540V .25A 1.95 3.95 

GOULD 6 -VOLT STORAGE BATTERY 
1.1 A9lp. hour hating. Navy Nhuula rd. Iaak 
Itubb,r tease. BRAND NEW 35.95 

WILLARD 6 -VOLT MIDGET 
STORAGE BATTERY 

A cop. (lour. BRAND NEW. 3% °11- 13 /16"s234. ". 
I Standard EirrI,nhi,- Only 31.85 

WILLARD 2 -VOLT STORAGE BATTERY 
20 Amp. Hour. BRAND NEW. Transparent Plastic 
Case 51.95 
1 -QUART ELECTROLYTE. enough for two lls. 

Bottle ií.45 
!Messe i nclude 254 

de 
'. Deposit with o. r- Balance 

`.O. 
D. MINIMUM ORDER 53.00. All Shipments .0.,. Our Warehouse M.Y.C. 

GgG Radio Supply Co. 
Dept. N -3 

51 Vesey St.. New York 7, N. Y.. CO 7.4605 
Branch: 544 So. Broadway St., Dayton, Ohio 
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2.1. Reference 21. Bulletin 1l 
21. Stewart. Kenneth : ":Indio Installation 

and Service ". Service. Feb.. 1954 
Reference 1:5, p. 

26. Le Bel. C. J.: "Ftnldalentals 01 Mag- 
netic Recording". Audio Deriees. Inc. 

27. Reference 21. Bulletin ln 
28. Reference 21. Bulletin 18 
29. Coriell, !:'tige ne F.: "Planning and 

Building a Radio .Studio ". Part .1, Audio En- 
gineering, Sept.. 1954 

.10. Hopper. F. I..: ".Noise Considerations 
in Sound T'a ns nn issi nn Systems ". Journal of 
The Society of Motion Picture and Television 
Engineers, Feb.. 195o 

.11. Tanner, R. H. and Thompson. G. B.: 
"Avoidance of Cross-Talk in Lorne 
Distribution Systems ", Tele- Teel,, 31n r.. r ' 

.1 i. Doris, Art h,,, : "Grounding, Shi, 
and Isolation ". Journal of the A ES, . 

19.1.1 
.1.1. Radio, Ltd.: "Botlio Noise Reduction 

Handbook" 
.11. Augustadt, H.11'. and KU rmen berg. 11'. 

F.: "Longitudinal Noise in Aladin Circuits" 
Audio Rugi n re l'ng. Jon., Feb., I950 

.15. Souther, Homard: "The Influence of 
the M iCeoplt one and Loudspeaker on Tape 
Recording and Reproduction ", Audio De- 
vices. Inc.. May, June, 1954 

36. Borst rin. Herman : °De-Emphasis Net - 
1,'n,.l s in FM Threes ", Audio, June, 19.51 

.17. Reference 15, p. .:l.a 
36. Chinn, homard .1.: "Audio System. 

Design Fundau,en titis ". Audio Elf yinrrriug, 
Nor., 1916 - 

SHIELDING SMALL COILS 
THE can. from discarded fl l went 

lamp starters make ideal shields for 
small! coils. For temporary tc -t -. they 
can be simply held in place. For perma- 
nent installations, a small "L'' bracket, 
spring clip, or soldering lug may be used 
for mounting. 

The cans are also handy for holding 
small RC networks and filters or for as- 
sembling sul iature "plug -in" cir- 
cuits. Most of the cans are equipped with 
an inner cardboard tube. This may be 
left in place for insular purl . .. 

Cans from discarded fluorescent lamp 
starters make good shields for small coils. 

March, 1955 

Onomlitial 

V 
Most 

SIMPLEST,, MASTER 

TV SYSTEM 

to Selle.. Install... Service 

DISTRIBUTION AMPLIFIER 

Amplifies antenna signal 25db, 
channels 2 -13. Sensitive 5 -tube 
cascade circuit. Input noise fig- 
ure approaches theoretical 
minimum-only 6db. 72 or 300 
ohm input. 72 ohm output to 
"Spli lier" or distribution buss. 
Flat re.poe. for color. 

LOW -NOISE COAX 

Run one more e m 
1 ''busses" from amplifier or 

"splitter." Tap off individual 
receivers anywhere along the 
way. 

Jerrold TV 
Multi- Outlet SYSTEM 

Master TV systems serving 5, 10, 

20 or more receivers from a sin- 

gle antenna are easy -and profit - 
able-to install, the Jerrold way! 

For Jerrold has engineered every 

component -right down to the 

easy -to -use, solderless coax con- 

nectors - to give each receiver 
beautifully clear, interaction - 
free, all- channel reception . . . 

the best the antenna can provide. 

And with a Jerrold TV Multi- 
Outlet System every step of the 

installation, every calculation, is 

figured out for you. Cost esti- 

mates are a cinch. Investigate 
this profitable field now. Send 

for free catalog sheets describing 
all components. 

LINE SPLITTER (lie ;á,.a) 
Equally divides amplifier output 
2 or 4 ways to feed distribu- 
tion busses in various wings. 
No tubes. Cannot overload. 

mote DB per Dollar Bill 

JERROLD ELECTRONICS CORP. 

1401 South 26th St., Philadelphia 46, Pa. 

LINE TAP IMPEDANCE 

MATCHER 

One for each receiver. Com- 
pensates for line response tilt. 
Completely isolates receivers 
from each other. Matches 72 
ohm line to 300 ohm set. No 
tubes. 

AND ... for those Special jobs: 

Antenna -Mounted De- Snower Pre. 
amplifir -for ultra -fring areas. 

/ UHF Master Converter -'or UHF 
V reception on all VHF receivers. 

Closed Circuit TV - for hotels, / conventions, etc. Easily added to 
V any Multi -Outlet System. 

J E II RE) L 11 
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BUILDamee. 
TRANS Visi ON 

TV K 

'THIS MODEST INVESTMENT gets you started 
on a most fascinating project - assembling 
the new "E" type Transvision TV Kit in 
easy stages. For $15 you get PACKAGE #1 
(standard first package for all new "E" kits). 
This package gives you the BASIC CHASSIS 
and required first -stage Tv COMPONENTS, with 
complete instructions. When ready, you order 
the next stage (pkg. #2), etc. All stages (or 
packages) are low priced, making your com- 
plete kit the best buy in TV. 

YOU PROFIT 3 WAYS: 

Learn TV 
You learn TV the practical way - by doing. 
No previous technical knowledge is required. 
With Package #1 you get a complete Instruc- 
tion Book; a 95 -page Book of interesting, 
educational facts and explanation about TV, 
servicing, etc.; over 200 drawings and dia- 
grams; and a 16 -page booklet on Hi- Fidelity. 

Save up to 50% 
You build a TV set worth up to double your 
Cost of the parts; and you learn how to save 
on servicing, too. 

Prepare for COLOR TV 
By assembling your own TV Kit, you will 
learn enough about TV to be able to make 
the necessary modification 
to add color. Transvision 
will supply the required 
components to make change 
over to COLOR practical 
and inexpensive. 

Shows 8 Gteat TY Kits: 
EXCLUSIVE, Only Ttamnson IV h 

are adaptable to UHF. Id,,' 
FRINGE AREAS. No Previous Technical 
knowledge re Quin d. Vri to 

TRANSVISION 
NEW ROCHELLE. N. Y. 

.= MAIL THIS COUPON .- 
Educational D' 

i TRANSVISION. INC.. NEW ROCNEIII. N. Y. Dope. RN -3. 

I I'm enclosing S deposit. Send standard Lit 

Send FREE copy of your new TV Kit Catalog. 

I Nome 

1 Address 

City State 

PACKAGE c1, with all Instruction Material. Balance C.O.D. 
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Antenna Rotators 
Continual trulli ¡xlge 61) 

pected capacitor completely when 
making this test, as it may have a 
high leakage. 

Small "frazzles" of wire on the ter- 
minal board beneath the control box 
will also cause much trouble, if they 
happen to cause a short. If the rota- 
tor runs part -way around, then sud- 
denly stalls and hums, suspect a short, 
underneath. The return springs on the 
actuating switch may also give some 
trouble, through breakage. If an exact 
replacement is not at hand, one may 
be made using spring wire and a pair 
of chain -nose pliers. 

Mechanical troubles seem to center 
in the top unit. If you can hear the 
motor running. but the antenna does 
not move. suspect a stripped pinion, or 
more likely, a slipping pinion on one 
of the gears in the train. Now and 
then the pinion becomes loose on its 
shaft, which will cause the whole train 
to slip and lose power. Replacement is 
the best cure; however, in an emer- 
gency, the loose pinion may be sol- 
dered or brazed to the shaft. As a re- 
sult of extremely rough treatment, the 
stops may be broken off the ring gear 
which drives the top assembly. This 
goes all the way around the base. If 
this occurs, the rotator will continue 
to turn. breaking the lead -in wire. A 
temporary stop might be made by drill- 
ing and tapping a hole in the housing 
and inserting a short heavy bolt. 

The eight wires in the control cable 
are fairly small and flexible, due to 
the small current demand of the unit, 
and may be broken by rough handling 
or careless installation. The rotator 
cable should be taped firmly to the 
mast all the way down, at least every 
24 inches, using a good grade of 
plastic electrical tape. Common fric- 
tion tape will weather away within a 
month or two, so use the best. Fasten 
securely to the roof and eaves, using 
insulated staples, to avoid whipping in 
the wind. 

If the customer desires a portable 
installation, the rotator cable may be 
taken underneath the floor, and 
brought up to an ordinary octal socket, 
mounted in a hole in the floor behind 
the TV set. More wires may be run 
from this socket in parallel, to other 
sockets installed wherever desired. A 
six -foot piece of cable is then con- 
nected to the control box, terminated 
in an octal plug of the cable -type, as 
used in p.a. work. The control box 
may then be plugged in wherever 
needed. 

One other major type of rotator is 
the "automatic" type. Although the 
motor and gearing is about the same 
as described previously, the direction 
switch uses an arrangement similar 
to that used in the automatic tuning 
radios of a few years ago. The selec- 
tor knob is set to South, for instance. 
Through a ring contact on this switch. 
current is supplied to the motor, which 

turns the antenna in the desired di- 
rection until the slider reaches a gap 
in the ring contact, breaking the cir- 
cuit. At the same time, a stepper 
solenoid moves the indicating pointer, 
or possibly a traveling pilot light, 
across the dial, so that the light shows 
the actual position of the antenna it- 
self at all times. 

Troubles that arise are due to de- 
fective wiring, open or leaky motor 
capacitors, and dirt on the switches. 
If the motor refuses to stop, check the 
gap in the ring contact. Dirt and 
grease may have caused a short across 
the gap. so that the slider jumps it and 
keeps moving. A four- conductor cable, 
which greatly resembles the familiar 
300 -ohm twin -lead, is used. For iden- 
tification, one outside wire is tinned, 
or silver colored, the rest being plain 
copper. This tinned wire is commonly 
used as No. 1. the others following in 
order across the cable. 

Position indicators on some early 
models were quite novel. indeed. One, 
when opened, disclosed what appeared 
to be a common automotive -type gaso- 
line gauge. the unit which is found in 
the fuel tank. This is connected to a 
meter -type indicator in the control 
box, power for this arrangement being 
supplied by a 6 -volt winding on the 
transformer and a selenium rectifier 
with filter. The actuating arm of the 
"tank unit" is connected through ap- 
propriate linkage. to the rotator head. 
When this is turned, the movement is 
translated into a voltage reading on 
the meter below. Instead of reading 
"half full," you now read "North!" 

Later models of the same basic type 
use a wirewound potentiometer, 200- 
300 ohms, with a linear taper, which 
is mounted on the rotating part of the 
head, with the slider on the stationary 
part. See Fig. 5. A small a.c. voltage 
is fed to this pot. and the voltage read 
on a small a.c. voltmeter in the con- 
trol box, calibrated in directions in- 
stead of volts. 

Another type of rotator using a 
similar direction indicator, but a 
slightly different gearing and drive, is 
shown in Fig. 6. 

By observing the points mentioned, 
as to servicing and installation prac- 
tices. you can build a local reputation 
as a rotator expert -one that may 
well pay off. -30- 

Fig. 6. This Vee -D -X model AR rotator uses 
a four -wire cable and an in -line drive. 
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International Short -Wave 
(Continued from page 74) 

0300 closedown over 9.705, and parallel over OTC, 9.655, 
Leopoldville, Belgian Congo. I McGraw, Ohio. many others) 
Brussels also uses 6.085 in this beam. (Peterson, Texas, 
others) 

Boliria- CP38, 9.438A. noted closing 0230A after reli- 
gious program in Spanish. (Cox. Dela.) 

Broil- German SWL's report the new Catholic station 
on 9.625A around 2030; has "Angelus" broadcast 2100; 
identifies as "Emissora Catolica do Radio Caravita "; also 
may take relay of "A Voz do Brazil" (news in Portuguese) 
2230 -2300. (ISWC, England) Heard in Ind. around 2300. 
(Niblack) PRL7. 9.720, Rio de Janeiro, is good level in 

Sweden from 2100 onwards. (Stenson) 
British Honduras- -Radio Belie. 3300, noted with music 

0100 -0200. only slight QRM. (Swenson, Minn.) Lists 3.3, 
4.9, 6.1 daily 1800 -1900, 0000 -0300. (Weaver, Va.) 

Bulgaria- -Radio Sofia noted on 7.671A parallel 7.255A 
with English 2030 -2100. 2145 -2215A (Pearce, England) 
Heard on 6.070 with English. for North America 0030. 
(Southwestern SW Club, Dallas, Texas) 

Burtua- "The Voice of Burma," 4.774A, Rangoon, noted 
with English 1445, bad CWQRM, fair level. (Welander, 
Sweden; Sutton, Ohio) Heard in Japan on 9.535A at 1415- 
1515 closedown. (JSWC) 

Canada -CFVP, 6.030, Calgary. Alta., poor level 1530- 
1600; verified. (McDaniel, Idaho) Has newscasts (5 min 
at 2300, 1500. (Callarman, Ore.) CHU, 7.335, Dominion 
Observatory, Ottawa, Ont.. now has time announcements 
in voice. (Kippel, Colo., others) Announces EST (add 5 
hours for GMT) erery minute: heard over 3.330A outlet. 
( Scheiner, N. J.) Note VE9AI. 9.540, Edmonton, Alta., 
fading in around 1500 (Stark, Texas) 

Canary Islands- EA8AB, measured 7.505, Tenerife. noted 
2229 in Spanish. (Ferguson, N. C.) 

Cape Verde Islnds --Praia lately uses 3.925A parallel 
7.397 at 2000 -2200 closedown. (WRH, others) 

Chile- CE1515, 15.150, Santiago, good level 2013, Span- 
ish. recordings. (Ferguson, N. C.) 

China -Radio Peking, 11.960, good level in Idaho with 
news 0300 -0330. (McDaniel ) Best signal from Radio Pu- 
king recently has been over the 11.300 outlet; try in the 
2230 -0130 beam (no English), should have (English) news 
0300, 0900, 1430. Morgan. Calif., notes the China Press 
Agency. Peking. now on 15.425. 14.465. 13.800. opening usu- 
ally 0000 with dictation -speed news in Chinese. 

Colombia -Accion Cultural Popular. 5.075, Sutatenza, 
uses a General Electric 25 kw. transmitter 0950 -1215, 
2050 -2230. (DX- Radio, Sweden) 

Cook Islands- According to Cushen. N. Z., Rarotonga, 
6.180. operates currently Thur. 0430 -0500, and Wed., and 
Fri. 0200 -0300. (DX- Radio, Sweden) 

Costa Rica -DX- Radio, Sweden. lists TIRF, 11.972, 
Radio Popular, San Jose, 1200 -0400. Dorothy Sanderson, 
Australia, reports excellent reception of TIFC. 9.647. San 
Jose, during Ken Boord's organ recital in special DX 
broadcast at 0500 -0530 on Dec. 25. Was also heard well in 
many other parts of the world. 

Cuba -Havana, 9.532A noted around 0000, good level, 
Spanish. (O'Brien, N. Y.) Former channel of COCW, 6.310, 
is now occupied by Radio Continental. heard best in Ger- 
many 2100 -2400. (ISWC, England) Radio Alrare., COBX. 
Havana, has been logged on 12.000V at 2100; all -Spanish. 
(DX- Radio. Sweden) COKG. 8.955A, completely in clear 
2330 with Spanish program. (Swenson, Minn.) 

Cyprus -ZJM8, 9.650. Limassol, heard by Hardwick, 
N. Z.. at 1715 with English Lesson. (ISWL. England) 
Noted over channels of 6.120, 6.790 to past 0500 with 
Arabic talk and music; 6.120 best in N. H. (Hill) 

Caechoslorakia- Prague. 7.255, noted with English 1900- 
1930; and opening in English 1215 on 9.504. news, talks, 
interspersed with musical selections to end of English ses- 
sion 1241A. (Pearce, England) Heard with English to 
North America 0030 -0100 over 9.550, 7.255. (Grant, Mass., 
others) 
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TEST EQUIPMENT YOU CAN'T BEAT FOR 

VALUE - PERFORMANCE - PRICE 

Fast reliable 

P 
testing 

of flyback transformers 
and yokes 

The original 
FLYBACKER 

bIncredibly sensitive, the model 173 Fly. acker, 
a 

made 
ONLY 

by RCP, immediately 

serves 
former 

or yoke. The tlight, a flyback 
design to advantage in the home as the shop. All tests can be carried out 

under operating conditions with the Com. 
ponents in place in the TV receiver. Accept - Flybacke¡tutes . only RCP makes the 

a 

RCP 
For black and white 

and color television 

MODEL 123 

All Electronic L SWEEP GENERATOR 
Unexcelled in performance 

and versa- 
tility, 

the 
RCP 

model 780 is engineered wimotor as 
a 
aoco pletel 

electronic sweep circuit electronic unidirectional parts. Unique 
pro- 

vides for sweep in coupling 
a uniform output level (ACC). 

only at 
with 

any marker 
generatorGan. 

For use 
pe, model 780 is the first oscillo- scope, 

type all- electronic sweep gen. 
Laboratory erator priced reasonably enough for service use. 

11 

' 
MODEL 780 

RCP 
Meets all today's needs . 

plus tomorrows 
color requirements 

Portable 

Positively TESTER 
ever built ietgreatest testing performance tubes u current tube tester. Tests all bes 

in 
ent radio and television re- 

ceivers, 
Checks trac Will as 

in color TV receivers. 
gaseous rectifiers 

Banhearing ing dindicators. s. with CR adapter cable (availableatit additional cost) will check CR picture tubes ... both black and white and color. 

ui 

MODEL 327p 

See your distributor or write department 
RN -3 latest RCP catalog 
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To make a 

Good Rig Better 

USE 

CANNON 
PLUGS 

ABC, NBC, CBS and all radio and TV 
stations have used Cannon Plugs almost 
exclusively since they started...You can 
have the same high quality and depend- 
ability that spell satisfaction ... in rig 
building and operation. 

XL SERIES. With thumb 
pressure LATCHLOCK -no 
accidental disconnect. Mike 
and audio -connector; 3 or 4 

contacts, seventeen complete 
assemblies. Standard on top 
quality mikes. Available 
through most radio jobbers. 

P SERIES. The old faithful 
-radio men swear by it, not 
at it. Thumb pressure 
LATCHLOCK, positive con- 
nection. Up to 8 contacts; 
steel plug shell. Ninety -nine 
complete assemblies foraudio 
circuits and power. 

UA SE RIES. The HET;s1A 
,peeitied standard weather- 
proof, gold plated contacts, 
spring insert removal.Thumb 
pressure LATCHLOCK. 

K SERIES. For power sup- 
pers, audio circuits and 
combined circuits. A great 
variety of shells and inserts. 

In building a compact rig, look 
into the new "D" sub- minia- 
tures 15, 25, 37, and 50-5a 
contact arrangements. They're 
really small. Likewise the "U" 
series -1 -12 contacts. New XL 
Bulletin ready; also ask for 
RJC -7 with prices and list of 
our franchised distributors. 

Since 1915 

CANNON ELECTRIC CO., 3209 Humboldt Street, los 
Angeles 31, Calif. Factories in Los Angeles, Toronto, 
East Haven. Representatives in principal cities. 
Please Refer le Dept. 145 
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Dominican Republic- -HI1R, 6.176A, 
"La Voz de Fundacion," San Cristobal, 
which normally closes O100A, at least 
.v'f°kdays, noted running as late as 

0310 on a Monday (Sunday in San Cris- 
tobal). (Niblack, Ind.) HI2T, 9.735, 
noted one day ending English-Spanish 
Lesson ( "English By Radio ") at 0150. 
( Foster, Ill.) 

Dutch New Guinea -Nattugglan. 
Sweden, says Radio Hollandia is heard 
on 3.390 at 1000. 

Ecuador -HCJB, Quito, lists English 
for North America on 15.115, 11.915, 
9.745 at 0200 -0500, except Tue. (Argue, 
Ohio) 

El Salvador- "Mil Veinticinco, On- 
das Populares," 6.075, good level 

' around 0445; all- Spanish. ( Foster, Ill.1 
England -BBC, 5.990A, heard QSA5, 

S9 -plus 20 db from 0130 -0200 with mu- 
sical comedy. (del Pozo, Cuba) 

Ethiopia - Radio Addis Ababa, 
15.342A, has English around 1900 -1930 
closedown. (DX- Radio, Sweden) 

Fiji Islands -VRH4, 3.980, Suva, 
heard 0915 with news, music. (Sander- 
son, Australia) 

Finland -01X4, 15.190, Helsinki, 
noted 0945 with news. (Pearce, Eng- 
land) Has English for North America 
1100 -1115 (weekdays); no English Sun. 
(Grant, Mass.) Uses 0IX5, 17.800, in 
parallel. 

France - Paris, 6.200, strong 0605- 
0610 in foreign language. I Machajew- 
ski, N. Y.) Heard well on 17.850, paral- 
lel 15.100, to Canada 1530 -1545; noted 
closing with "La Marseillaise" and in- 
terval signal on 15.240 at 1100. (Morris, 
Ohio) Heard on 17.850 at 1411, fair 
level, but with QSB. (Foster, Ill.) 
Noted on 9.550A at 0534 at excellent 
level in French. (Chamberlayne, Va.) 

French Equatorial Africa - Radio 
Brazzaville, 11.970, noted with news 
1850, slight QSB. (Dresser, N. Y.) 

French West Africa -Radio Dakar. 
4.890, 4.950, audible after 0230, with 
French news to 0800 sign -off; the 9.560 
channel is inaudible except Sun., but 
is heard after 0800 to 1100 or later. 
(Balbi, Calif.) 

Germany - NWDR, Hamburg, now 
has regular test transmissions on 3.970 
at 0500 -0100 (relaying European Serv- 
ice from m.w.) and 0130 -0430 (relay- 
ing "Deutsche Welle," Overseas Serv- 
ice. Cologne, in beam to North Ameri- 
ca ). (Pearce, England; WRH, others 
Appreciates reports and "all those that 
,,re correct and useful are verified by 
QSL card." (ISWC, England) Cologne 
logged on 5.980 during English 0422. 
(Schwartz, D.C.) Good level on 7.290 
at 0400. (Mast, N.Y.) Baden -Baden, 
7.265. noted 1045 with news in German. 1 

Bayerischer Rundfunk, Munich, sent 
QSL card and listed schedule of Mon., 
Wed., Fri., 0430 -0850, 0930 -2400; Tue., 
Thur., Sat. 0430 -2400; Sun. 0500 -2400; 
frequency is 6.160. (Pearce, England) 
AFN, 3.188, Bayreuth, noted in Sweden 
1830 -1930. (Nattugglan) 

Gilbert Islands -Radio Tarawa, 
6.050 now radiates Sat. only at 0200- 
0230 in Gilbertese, but will expand 
transmissions soon. (DX-Radio, 
Sweden, others) 

LOWEST PRICES! 

DIAMOND 

10 NEEDLES 

'Our skilled diamond 
craftsmen convert your 

present needle to a genuine, 
unconditionally guaranteed 

diamond -tipped needle! 
Send or bring your replaceable 

needle, check or money order for 
$10. Specify either 33 or 78 rpm. 
If desired, new shaft supplied, 

$2.75 additional. 

DIAMOND STYLUS CO. 
DEPT. R 

31 WEST 47 STREET 

N.Y. 36, N.Y. 

COLOR TV 
EXPERIMENTERS! 

Look What You Get for 5 50 
the Remarkably Low 
Price of Only 
¡See Dec. '54 Radio & Television News 

article on Color TV Conversion) 
A COMPLETELY OPERATING PHILIPS 

PROTELGRAM TV SYSTEM 
BRAND NEW - 

shipped in original factory sealed container 
YOU GET A COMPLETE PACKAGE INCLUDING: 

Chassis completely wired ana ready for use. in- 
cluding 23 tubes plus O e diode . Prolelgram t- 

"Ì 
proje 

unit including picture tube 39.000 volt power 
B" dynamic Ni /ì I" flat vie mg screen a 

^e a osn 

i se 
age fbainn9 

so r, ;: eba,as c ,I i,i !ales Atit mtie I,. 
. . IÌIÌ'l Fideli tv .,und . 

.. 

b nn:,lie gain control standard roil'' tun. 
$4`".lnl original coat of Part., ul,t and ar., --..; 

with. sl 
EDUCATIONAL . . . INTERESTING . . . 

IN ING 
TERMS: F.O.B. N.Y.C. r II remittance with order r 
2s ̂ o. Balance C.0.12-10 day y back quaranteeo. 

THE GOLDSTAR COMPANY 
58 Walker st.. N. Y. I N. Y. Plum: WA. 5.818' 

O O O O O O O O O O O O O O O 
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Gold Coast -ZOY, 4.915, Accra, noted 
from 1730; news 1745, closed 1800; 
CWQRM. (URDXC) 

Greece -Radio Epires, Janina, 7.080, 
relays VOA, Salonika, at 2030 -2045; 
closes 2100 with anthem. (Austrian 
DX -Club) Radio Athens. 9.607, noted 
0711 with interval signal, opening with 
call in Greek 0714, then with Greek 
music and songs. (Pearce, England) 
Forces Station. 7.420, Athens, noted 
with native singing 1820, announce- 
ments in Greek by woman; fair level 
in Dela. (Cox) 

Greenland - OZL, 7.570, Angmags- 
salik, noted with Greenlandic 1430- 
1455; good strength in Sweden, but 
with QRN, CWQRM. (Welander) How- 
ever, Nattugglan, Sweden, lists this 
one at 1400 -1450. DX- Radio, Sweden, 
quotes WRH that the Armed Forces 
Radio Service (USA Military) at Thule 
Airport operates with 1 kw. on 4.425; 
further details requested. 

Guatemala -TGWA, 9.764A, heard 
0200 at good level with music. (Meyer, 
N.Y.) TGQA. 6.405. Quezaltenango, 
noted 0120- 0200A; CWQRM heavy. 
(Mulligan. N.Y.) TGNB. 9.668. is good 
level 2300 in English. (Hermann, N.Y.) 

Haiti -4VHW, Radio Haiti, Port - 
au- Prince, recently moved from 5.840 
to 6.216A; is usually perceptible around 
2130, and is very good strength by 
0100, but suffers QRM from CE622, 
Chile; frequency 'caries a little; an- 
nounces, "Ici Radio Haiti, postes 4VW, 
4VRW et 4VHW a Port -au- Prince." 
The 4VRW outlet has been silent for 
several months, reportedly due to fire 
damage. (Nattugglan. Sweden, others) 
Has English ( "Musical Caravan" ses- 
sion) Fri. 0315 -0330. (Swenson, Minn., 
others) 4VC. 9.485. Radio Commerce, 
good level around 1330 in French. 
(Mainwaring, N.Y.) 4VEH, 9.640 
(measured by Ferguson. N.C., at press 
time). noted Sat. 1430 -1500 with "Mail- 
bag" session. (Brown, Ohio) 

Honduras -HRXW, 6.110, Comaya- 
guela. noted 1215 in Spanish; good 
level in N.C. (Ferguson) 

Hong -Kong -ZBW3, 9.525. Victoria, 
has English 1535- 1600A. (JSWC) 

Hungary -Radio Budapest. 9 833A, 
noted 0400 with news to North Amer- 
ica. (Riggle, Ohio) And at 0030 -0100. 
S7. R4 in Mo. (Wilcox) Noted with 
English 2000 -2030 over 6.248. (Pearce. 
England) Good signal then in West 
Virginia. (Boord) 

Iceland -TFJ, 12.175. noted Sun. only 
1615 -1639 in Icelandic; some CWQRM. 
(Saylor. Va.. others) 

India- -AIR. 3.365. Delhi, noted at 
S8 level with BBC rebroadcast in Eng- 
lish 1545; noted on measured 3.943 
(formerly on 3.950) with news 1530, 
parallel with measured 3.990; VUM2, 
4.920, Madras, logged 1525 with Indian 
music (but different from that on 4.760 
channel); at 1530 had news. (Fairs. 
England, via URDXC) Calcutta, 3.305, 
noted in Japan 1220; on 4.880 at 1220. 
R5. S7 with news at 1230. (JSWC) 
Delhi has good level in Eastern USA in 
English beam to Southeast Asia 1330- 
1445; 11.640 (or 11.605) should parallel. 

Indo -China -Radio France -Asie, Sai- 

March. 1955 

Marine or Airborne LOnq RAnge Naviga- 
tional equipment! Determine the exact geo- 
graphic position of your boat or airplane! 

AN M.N.! Loran .et. Frequency range 1700-20i111 
KC. complete with 1Ú6R APN. indicator, RUB/ 
APNI ere der, crystal and plugs, 
Complete Brand New $129.50 
R95 /APN -9 LORAN Ina) LATEST MODEL 

Ac- 
curate onao` a maximumo range of ups ll to 

g 
1000 stat lite 

miles, within I °eeof the distance from the ground 
transmitter. The finest unit available 

'5 
t any 

price!! BRAND $29.00 NEW. Only 

R L INTERPHONE 
Amplifier, pre- :nglilier, or 5 station Intercom. 
Cp tu input and output circuits. Requires 

plc power supply for operation. 
circuits. 

$1.95 tubes in sturdy metal casa. 
Excellent 

3 for $5.00 

A T B TRANSMITTER 
25 watt phone --l' V 5 tube transmitter. Fre- 
quency range 2.9 MC. Two $ I5 tubes in circuit. 
One as modulator and One as fir output. Ideal for 
C. A. P.. Mobile. Excellent condition. with tubes. 
Wt. 21 Ibis. 
Less tuning unit $12.95 
Tuning Units $4.95 ea. 

WAVEMETER 
Absorption r>pr t,1iI b IU: : ln,5hC to 127 MC 
tuneable r emrant ,tyye re. un.ant ca. u and '11D 
Mier, Ammeter. $49.50 Brand New 

234 -258 MC RECEIVER 
11 -tube UHF tunable receiver with schrmut ir. 
Like . 

Complete with tubes 
Control Ras, New $1.50 

$1.95 

Sprague Koolohm Resistor 
50 Watt, 100 ohm, brand new in 
original cartons 49c 

10 for $4.00 

39c ea. Nationally Advertised 
Tubes -10 for $3.00 

61166 
7193 
12517 
54 

OAKS 
601 

2Ks 

954 
957 
955 
9006 
9002 
211 
1215 

12A6 1F 
IFS 
1625 
1626 
1629 

Grad 
1633 ]3 
636 
9004 

Special Tubes 
5R4GY 95c 371B 95e 
616 (1614) 95e 7208Y $9.95 
VR150 95c 307A 95e 

TUBE BARGAIN 
55P1 
5AP1 
3FP7 

CP 1. New 

4AP10 
5FP7 

3CP1 

51.95 ea. 
4 for $7.00 

4 for 510.00 
52.95 

A Sweet Oscilloscope Deal 
INDICATOR UNIT. For ro rsi to te.l .bone. 
p ulapter, analyser. etc. Double deck lm,sis. 
5l'P1 mounted in tube shield. Less small tries, 
but complete with $9.95 RCP lo, sorb 

12v DYNAMOTOR . Input 575V ( 150 MA: 

m,pllte 
with tiller 

ñ x used. ea. $ I.95 
Brand New $4.95 

SOUND POWERED bead and chest sets. ea. $3.95 
2 for $7.00 

PE12O. Used a.1. (Si. 54.95 

ALL ITEMS F.O.S. CHICAGO 
25% Deposit required with Orders 

WRITE FOR NEW BULLETIN AND PRICES. 

R W ELECTRONICS 
Dept. N. 2430 S. Michigan Ave.. Chicago 16, III. 

PHONE: Calumet 5.1281 -2.3 

Command Equipment 
(274N -ARC5. ATA) 

as Is excellent 
190 -550 KC $9.95 
3.6 me SS.,, 7.95 
6 -9 me 3.95 6.95 
3 -Nec. Rack .. 
S c ass Transmitter .95 6.95 
459 Transmitter 7.95 9.95 
456 Modulator 3.85 3.95 
Itrn,,,le Control box and abaft for above. per set . $2.50 
ARC.5R -28 2 MTR RCVR -2 meter superhet. a 

nt l. 11 

If the ni. si. available today! 
unes 

f rod 
Um to 511 hïuu0L.h Veiled t. w 00, u,BII Co plete with.15.95 
111 tube.. Exrrlleta. ...... .... . 

T -23 ARCSTransmittll70 .... 
. $22.95 

complete .wl.rse.AN.1 
Magnetic Units. Von can 1,1114 Yersatli,- 

Sweep Fre,liltner Cenerator. $5.95 With instructions 

MN -211-C Remote Controlled Navigational Direction 
finder and co,.. malnlea t Iona re rlrer. Manual hF w 
an nl three (real. hands. 150 to 1 5011 KC. 24 s 
Self 

m 
.ntainerl dynamotor ,tp1dY. Complete Instali: 

i inn. 
contained 

.elver. rot tr,,I )sass {awn. as m Ui 
lntrol. Len.Itlght Indicator. mlogs. luau tranxmissior 

ine and Hex. shafts. r. A main. ma. al. Ideal for 
In Iacta, e 

URANO NEW c 569.50 
MN -20 -E Loop. Brand New 6.95 
MN -52 ('rank drive. New 2.50 
51N21112 as is for parts 

K M -29. Fur veld phone use Includes talk. 11al, -i 

inging crkts, WI WI sub. for Eta less II:n I 

-new 56.95 

MIKES, HEADSETS & MICROPHONES 
7.26 Telephone chest unit with F -1 Western Electric 
Transn ' $2.39 
H5 -33 Low Impedance Headset 

H5 -23 
52.95 new $3.45 
Heads. t, uswl SI.S9 new .50 

CD -307 Lxt. cord for HS- 23.13 
Like new S .79 new 1.29 

Throat Mike -T -:m .96 new 
Lip 49505 gig Type. , new N 
CW.49505 High Impedance Headset. 9UL. 

cnISIT w]1,, heama,ad aaaa YY 

TUS tuning unit 
Mi RC':173 

u 
iU9, TY lO 

$29.50 
95 

1.95 

APX -1 IFF EQUIPMENT 
transceiver Is a treasure -house of tube socket.. 

resisiOr, DindellserS. n,icroswioIle- 
I.ol conductors and a raft of other part. 

contains hC , wr sear trahi. easily son t .AC. lesi. or 
and `'$4.95 

mot or with 
ONLY -Sl eelal$ 

2H loin+ x99.95 
APK -a complete with 44 tunes $14.95 

HIGH VOLTAGE POWER SUPPLY 
Can bec easily e erose (or 110 VAC 60 cycle pera - 
lian. complete with inrbuclone, brano ne .5.95 lesa tubes 
1111, KC 

SCAM 
NEW e S4.95 Ea. 

RL -42 SCAM ROTATOR -Used. good- 
DUAL SCALE PANEL METER -o -1' tisforre54.25 

and 0.11MA $1.95 

SURPRISE PACKAGE 
20 Ins. of MISCE1.t.ANEOU9 ELECTRONIC EgUIP- 
MFLNT- WORTII MUCH MORE THAN $1 9 this low price of ONLY rr99 

Ç 
a7 JJ 

1.70 1.5 New 89c 
IU -RA 'AIN -4 LORAN Indicator. Uses tit PI Cathode 
ILv Tul -. Easily r ol d, tl t test ,,.clllosm e.,. Pan - 
adapler. analyzer. visual ry etc. (contains ex- 
tremely accurate 100 Kt' crystal rto, time sweeps and 

11r'kar ¡'IlI.11ü and 11111 K1 . '.1 W500. and 
2500 nuls. )Two , allel v'ps. time Alger- 
pa.s, 

IBBWea1ix nie loll., 1 n Ialta power point, on 
band r and r other ne..., u lise 

the vomiter 
curves. 

for ` F'd \I IinStill Illtioll . or to time 
shutters. etc. houhle deck rtas.Is. 5('rl 

w1 fall shield. lots of u It sockets 
nui- .1`'_" Lent .,,all . (YIMII.ETI: with 

ni 1 i mI .cheh,alle 111 Call intt 101 _"xn",l 
NEW: $18.95 

BC 654 TRANSMITTERRECEIVER 

Moi, 1111 li b1.- 
Usei 

it,. .tri Diu alt Input o th1 , 0 or 80 meters for either phone or t w 
aOLa 

50 
P-ing Vehicle or 110 Volt power sunlit 

$29 
7 J 

1103 Excellent 22.50 
il.ralnr xunply 9.95 

4 for $1000 
2 Meter Cnn ertrr- F :a.il, ono ed to two meters 
-U.ed- Excellent. lent, ant,lete with cur r.iorl in- 
stroeinms . $3.95 
2 METER OUTSOARD AMPLIFIER-211,v co- 

, Cl meters-Used-Excellent. cngl le to with 
n Instructions ea 53.95 

a aP5 13 TRANSCEIVER -Used a 51111 

ron 
415 MC. ('nnln1,11ng a :11: MC IF 

llnn and . 
a 

ioil. other part, an 
buy If only far parta and IF trip 

ea $3.95 
75 Mc RECEIVER. less lobes ea. 53.95 

BC 455 a C., 6.961C-ow l' $3.95 

MOBILE HEAVY DUTY DYNAMOTON: 14 v, 1Nrt'r 
Wsou 

ul: 111:10 VDC 
I2N60 TM-A. 

Tapped 515 V. 215 al.l. 

hile they last- M 42- .ES5e0 Cunt 1í1111y1Á. 
co at 

NAVY ARB RECEIVER 
105 KC thru O MC. Includes broadcast $19.95 
band. Excellent 
Complete with toes ami dyon 

BROADCAST BAND RECEIVER 
Navy ADE Recelrer D7. -1. made by RCA. Co,ttnnons 
15 to 17511 tic in d bands. gear -train tuning with 

and ry v. scales. broad or sharp basa pass. '' or S.W. r Allecontrols on front panel. No be,- 
aches of mechanical or electrical control Inte.r.. . 

Don, Ileaut u,dly built with 5 -gang tuning c:41. 
shielded) l :1 lobes and colli. A tubes: -6116 _ 

2-tit O. 1 -41. tu1pl te with ta..... 1, - -. $24.95 power supply 

155 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


PRECISE - THE FASTEST- GROWING 
KIT MANUFACTURER IN THE WORLD 

KIT AND WIRED 

INSTRUMENTS 

`us,... 
precis.- 

MODEL » 308 

812, 

MIEN 

COLOR 
SCOPE 

KIT 12950 
308W _.. 

_ $229.50 

No other oscilloscope, 
at any price, can 
meet all the specifi- 
cations of this eleC- 
tronic masterpiece. 

VERTICAL FRED. RESPONSE -Flat ± 11/2 db 
DC thru 5 MC. 

SENSITIVITY - Greater than 10 millivolts 
push -pull (3.9 Millivolts /CM) 
BLANKING -60 cycle or 120 cycle Blanking 
through Blanking amplifier circuit. 
SWEEP RATE -Linear sweeps from 1 cycle 
to 80 KC in 5 ranges. (1.10 uses Ext. C.) 
DRIVEN and RECURRENT sweeps. 
MAGNIFIER -Expands and magnifies signal 
up to 10 times. 
PUSH -PULL -Output in both amplifiers. 
CRT - The latest type 842" NEW tube a 
PRECISE EXCLUSIVE. 

VOLTAGE REGULATED. 

ANODE INTENSIFIER -a PRECISE FIRST. 
INTERNAL CALIBRATOR 

NEW 7" OSCILLOSCOPE 
MODEL 4-300K ......$94.95 
MODEL 300W......$199.50 

LOWEST PRICED IN ITS FIELD 

#E$' MODEL m 909 
VACUUM TUBE VOLTMETER 

FACTORY $ 
37 50 - 

WIRED 5 
Model 909 Vacuum Tube Volt- 
meter. 1% Ceramic precision 
Resistors; Coax DC connector; 
FM zero alignment scale; burn- 
out proof circuit; DC input 25 
Meg. Rugged oversize 4t/2" 
meter. 

MODEL ...:909 KIT... $25.98 

MODEL z SWK CUSTOM SWITCH KIT - Contains all 
necessary parts and special tools to make production 
switches. The rotors may be cut to designers' speci- 
fications. Short and Long Clips may be placed as de- 
sired. Saves weeks of waiting for samples or replace- 
ment parts since it duplicates factory switch. Also us- 
able for modifying and repairing other switches. $29.95 
Note: Replacement part Kits also available with- 
out tools. 

See our exhibit -BOOTH 282 at the show 
OTHER PRECISE TEST INSTRUMENTS AVAILABLE 

SEND FOR FREE 1955 DESCRIPTIVE CATALOG RN -3 

Pr¢es Slightly higher in west 

p 05144- 
DEVELOPMENT CORP. 

OCEANSIDE, NEW YORK 

156 

gon. now has English 0130 -0143, 1400- 
1415 over 9.775A. (Buettner, Germany, 
via ISWC. England) Heard on 15.420 
with English program of news, music 
at 1000. (Sanderson, Australia) At last 
check, had English for Europe at 1600 
over 6.115 (replacing 11.790). (Balbi, 
Calif.) 

Radio Hue, 7.205, South Vietnam, 
heard in Japan 1320 in French, R5, S5. 
An unidentified Vietnamese station 
opens on 9.475A (heard once on 9.495A) 
around 1000 -1035 daily; "The Voice of 
the Vietnamese National Army" (a 
program of "The Voice of Free Viet- 
nam" 1 is heard on Sun.. Tue., Thur. 
at 1215 -1230 on 7.260A. "Voice of Free 
Vietnam," 9.625. Saigob, opens 0925, 
and has English 1340 -1400 sign -off. 
(JSWC) 

Irary- -Radio Baghdad. 3.297A heard 
in English 1915 -2000 closedown. good 
strength but with QRN. CWQRM. 
(Welander, Sweden) Heard over the 
"Overseas" channel of 11.702A at 0543 
with Arabic chanting. man in native; 
S7 with slight QSB in Dela. (Cox) 

Israel- 4XB44, 6.725, Galei Zahal. 
heard with music 1900, announcements 
in Hebrew; good strength, sometimes 
has CWQRM. (Welander. Sweden) Tel 
Aviv, 9.008. good level with English 
( "Voice of Zion ") session 2115 -2200 or 
later. I Machajewski. N.Y., others) 

Italy -- Palermo has mored from 
6.260 to 7.175. (ISWL, England; Mer- 
cier. France) Fairs, England. reports 
Rome's National Program on new 
measured 7.175 around 2000. parallel 
with 6.240. (URDXC) Heard on 7.290 
opening to Britain in English. 1830; 
Home Service, 9.420. heard 1535 with 
songs, popular musicals, announce- 
ments in Italian. (Pearce. England) 
Rome. 9.570A, noted with English to 
North America 0015 -0035, then with 
French. (Scott. Ga.) 

Iroi'y Coast- QSL card from Radio 
Abidjan depicts native boy on a micro- 
phone with elephants. palm trees in 
background. (Pearce. England) Listed 
4.945 with 5 kw. (Cox, Dela.) Heard 
some days fairly well 0700 with French 
news, closing 0730A. (Balbi. Calif.) 
Heard best in Ohio 2100 -2130 close- 
down. (Sutton) 

Japan-Far East Network (AFRS), 
6.160, Tokyo. noted with popular music 
1055. fair level in Colo. (Kippel) JOZ. 
3.925. Tokyo, commercial outlet, heard 
at high level 0900 in Japanese; uses 
three pips. long tone at station break 
time; ham QRM bad (Callarman, Ore.) 
JOA4, 11.705, Radio Japan. Tokyo, 
noted in South American beam when 
checked 2315 -2330; good level in Ind. 
(Niblack) News heard on the 9.695 
channel when tuned 1247, strong level 
in Dela. (Cox) 

Kashmir- Radio Kashmir. 5.030, 
noted in Sweden 1345 -1400 sign -off; 
QSA /K 2 -3 with news and music in 
nat ive. (Etersrep) 

Kenya Colony- Nairobi sends on 
3.315 with 2.5 kw. in English 1830- 
2000, in Hindustani 1545 -1830. (Nat - 
tugglun, Sweden) The 4.885 outlet is 
scheduled Mon. -Fri. 1000 -1100, 1500- 
2000; Sat. 1000-1110, 1500-2000; Sun. 

Improve 
radio and TV 

reception. Easy 
to erect ... self -sup- 
porting 3 post towers 

. last a lifetime. 
Built of galvanized 
steel sections -no guy 
wires necessary -safe 
and resistant to high 
wind. 

Available in heights 
of 33, 47, 60, 73, 87, 
and 100 feet. 

TERRITORIES OPEN FOR 

JOBBER - DEALER FRANCHISE 

Write for dimen- 
sions, structural de- 
tails, prices, discounts, 
and available territo- 
rial assignments. 

AERMOTOR COMPANY 
Dept. 6103, 2500 Roosevelt Rd., Chicago 8, III. 

BUILDERS OF STEEL TOWERS SINCE 1888 

GIBSON GIRL AUTO- 
MATIC TAPE SPLICER 

Here at last is a completely automatic tape 
splicer. It cuts, feeds splicing tape. and 
trims in one operation. Unique Gibson Girl 
trim prevents splicing tape adhesive from 
transferring to any of the delicate parts of 
the recorder. No more hunting for splicing 
tape and razor blade! No more fumbling 
with the ends of tape or struggling with 
ragged trim edges. It's all automatic with 
the Gibson Girl Model TS -4DLX splicer. Lst 
$14.50. 

Model TS -4DLX: NET 8.70 
Model TS -4: As above. without L 
automatic splicing tape feed NET 6.79 

FREE! 160 page 
High Fidelity 

catalog. 
Contains over 500 
items related to Nigh 
Fidelity . plus .. . 

construction plans for 
constructing your own 
baffle. Write for your 
copy today. 

MAIL ORDERS ACCEPTED 

25 °o deposit. balance C.O.D. 
24 hour service 

1955 

EONARD 
6Y Conbndr Si. New 

RADIO, INC. 
ed, 7. N. Y. conl,nar 7.0315 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


0700 -1100, 150 -1900. (ISWC, England) 
Lebanon- -Radio Beirut, 8.036, noted 

1815 -1830 with news in French. (de 
Mesquita e Sousa. Portugal) With 
English session 1500 -1600, closing this 
with The Knightsbridge March." 
(Pearce, England) 

Liberia -- ELBC, 6.022A, Monrovia. 
fair level 2300. heavy QRM most of the 
time; VOA rebroadcast. (Saylor, Va.) 
Closedown time is 2345. 

Libya-- "Forces Broadcasting Serr- 
ire. North Africa." 3.305. Benghazi, 
noted opening 1630 and closing 2100; 
re -opens 0400 over 7.220. (Pearce. 
England I Has BBC news relay 1700 
and at other times. 

Luxembourg -- Radio Luxembourg. 
6.090, noted with news in French 1200. 
(Pearce. England) Some days is power- 
ful level around 0600 with popular re- 
cordings. (Niblack. Ind.) Noted on 
Sint. with English 2230 which lasted 
to 2400 when closed with National 
Anthem; very good level; played pop- 
ular recordings, interspersed with com- 
mercial announcements; woman. man 
announcers; asked for reports from 

anywhere. (Saylor, Va.) 
Madagascar -- Radio Tananarire, 

9.515. noted 0330 with music. an- 
nouncements in French. (Riggle, Ohio) 
Heard 1715 with dance music. call by 
woman in French 1717. closed 1930 
with "La Marseillaise." (Pearce, Eng- 
land; Cox. Dela.) 

Malaya- BFEBS. 11.820, Singapore. 
noted in English 1200; relays BBC 
news 1300. (Kellogg. La.) Good level in 
Sweden over 11.955 at 1400 when re- 
lays "Radio Newsreel" from the BBC. 
(Stenson) Heard on 15.425 at 1015 
with music and news. Radio Malaya's 
Blue Network. 4.820, Singapore. noted 
1130 with news. music. (Sanderson, 
Australia) Kuala Lumpur. 6.025. should 
parallel. 

Mexico -QRA for XESC. "Las mas 
espanola del Mundo." 15.205. is Apar- 
tado 22717, Mexico 8, Mexico. (Nat - 
tugglan, Sweden) 

Mo_uumbique - -WRH says a new re- 
ligious station is "Radio Pax" (Emis- 
sora Catolica da Beira) at Beira, 
3.100A and 7.205A; further details de- 
sired. Welander. Sweden. notes Radio 
Clube de Mozambique, 4.870A, Lou - 
renco Marques, with musical program. 
announcements in Portuguese. at 2000; 
good signal. CR7BU, 4.92V. noted by 
Kapp, Calif.. opening 0400 with pop- 
ular request session in English, fair 
level. 

Neto Caledonia - Radio Noumea. 
3.375, noted 1000 with French news, 
music. (Sanderson, Australia) 

New Zealand -Tests from a station 
of the N.Z. Post Office, 8.775A, noted 
0620 at good level. (Johnson. Mich.) 
ZL3, 11.780. Wellington, heard at good 
level 2100 with man giving weather re- 
port. (Cox. Dela.) ZL18, 9.520, noted 
1024 -1040. (Machajewski, N.Y.) 

Nicaragua - New YNV, Managua, 
Radio Nacional. noted on 11.810A be- 
tween 0300 -0500 or later. (Sutton, 
Ohio) 

Nigeria- Current schedule for the 
Nigerian Broadcasting System includes 

March, 1955 

WOGFQ 

1tKlt<io foi on Ele hal 'crafters! 
The Hallicrafter S -85 
Receiver with the 10, 11, 

15, 20, 40 and 80M ama- 
teur bands. Has tuned 
RF stage, two IF stages 
for better selectivity, BFO 

pitch control, AVC -noise limiter and receiver 
standby. Seven tubes plus 
rectifier. Broadcast hand: 
540 -1680 Kc. Short Wave 
bands: 1680 Cc 34 Mc. 
Grey-black steel cabinet. 
Shipping wt.: 36 lbs. 

S -85 
Pay just 10°0 down 

ONLY 
$9.54 
per month 

$11995 
CASH 

SX -96 
Pay just 10 00 down 

ONLY $13.62 
per month 

$24995 
CASH 

Featuring top trade -in 
values for your pre- 
sent rig! 

We finance our own 
paper, making it easy 
to buy! 

We carry the complete 
line of Hallicrafters in 
stock at all times! 

The Hallicrafter SX -96 
Selectable side band receiver with mproved stabi- 
lity through temperature compensation of the HF 

oscillator circuits. Precision gear drive dial 
system on main tuning and bandspread dials. In- 
cludes 50 Cc. highly selective IF system, AVC- 

noise limiter, eleven tubes plus rectifier and 

voltage regulator. Tuning range: 538 -1580 Cc. and 

1120 KC 34 MC, covering 10, 20, 40 and 80M. 

Grey-black cabinet with brushed chrome trim. 
Shippine Wt. 43 lbs. 

['lease rush me: 
checked below! 

o 

1955 
CATALOG 

ar 

Listing 
over 15.000 items! 

Send For Yours Today! 

SE'nJPCT TO CHANGE SS'ITIn,E'T NoTLCE. 

Send for full information 
on: 
* WRL's 500 watt Globe 

King bandswitching 
xmttr. 

* WRL's 65 watt Globe 
Scout bandswitching 
x met r. 

* Latest reconditioned 
e ui ment list. 

FREE 1955 Catalog, and information on items 
Quote your top -trade offer for my: 

on your 
(New WRL Eqpt. Desired) 

SX -96 Cl S -85 Other 
Cl Globe King Globe Scout 

Recoud. Eqpt. List Radio Map(25c) I 

Name 
Address: 
City and State 

WORLD S MOST PERSONALIZED RADIO SUPPLY HOUSE 

teadettfailit 
LABORATORIES 

MORONIC ! 

Atp18,1pirs, / 
GM1 Iq 

_ 7ïiyitr 
3415 W BROADWAY. CO. BLUFFS, IA., Phone 2 -0277 

(present equipment) I 

J 
opVOLUME 

CONTROL NOISE! 

CONTAINS THE PERFECT 
AMAZING NEW CONTACT 

RESTORER... PERMA-FILM! 

"N ° OISE" o 
oTSz 

New 6 oz. Spray 
/Can 

' a««'- 
Net to a2,25 

N taaaa 1 
Servicemen... .DL J 
Available 

' n°i z. bot- ' ^- 
an quart cans. 

N distributer 
write us today. =aAlnor% 

Cleans restores 
volume controls. 
band switch 

as- 
semblies. 

contacts. 

button - 

e blies. electri- 
cal acts. NO 
NOISE In not a 

carbon tat solu- 
tion. 

* CLEANS! . dirt and 
oaida11o11 Immediately 
on contact. 

* LUBRICATES! ... one 
drop eliminates scratch, 
hum and noise. 

* PROTECTS! . as- 
sures continued top per- 
formance. 

2 or. bottle. N. I I, 
me.;ce- $ R00 n 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Ave. Jersey City 4, N. J. 
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HARVEY SUGGESTS 

IT'S EakgTO BUILD A 

HIGH FIDELITY 
SYSTEM 

WITH THESE 

TECH - MASTER Kid 
High fidelity is fun...but it's twice the fun 
when you build it yourself with Techmaster 
Kits. In just a few hours you can put to- 
gether an amplifier that will thrill you with 
its clean, quality performance. 

Techmaster amplifier and preamplifier 
kits are a 'cinch' to assemble. Chassis are 
pre -punched and all sockets and terminal 
strips are mounted and secured in position. 
Complete step by step instructions are in. 
cluded together with schematics and sim- 
plified pictorial diagrams. All tubes and 
components are supplied. 

OP Oil Aft 

Model TM -15A 

DELUXE UL WILLIAMSON TYPE 
20 WATT AMPLIFIER KIT 
Famous Williamson circuit, modified for ultra 
linear operation to provide increased, undis. 
torted power output. Uses famous -make, spe- 
cially wound, high quality output transform- 
er. Power supply is built n. Complete $49.95 

Model TM -15P 

DELUXE PREAMP -EQUALIZER KIT 
Has 4 input channels for radio, TV, crystal or 
magnetic pickup, tape recorder, etc. Equali- 
zation selector matches all popular record 
types. Has independent bass and treble con- 
trols. Cathode follower output permits long 
cable to amplifier without high frequency 
loss. Obtains power from main amplifier. 
Complete $19.95 

Start your high fidelity today with an easy -to- 
build Techmaster Kit. Use this coupon 

Please send me 

__TM -1SA 20 Watt Amplifier at $49.95 

TM -15P Preamp- Equaliser at 19.95 

I enclose check money order in the sum 

of $ including estimated ship- 
ping costs. Please refund surplus. 

Name 

Address 

City _Zone- -State- 
ESTABLISHED 1927 

HARVEY CO 
103 W. 43rd St., New York 36, N. Y. 

158 

Lagos, 4.900, 6.100, 05004200; 7.185, 
0930 -1300; 4.800. 1600 -2200. Ibadan 
(West 1, 5.035, 0500 -2200. Enugu (East ), 
7.079, 0500 -2200, with 6.150 testing 
"mornings" local time, and 3.970 test- 
ing "afternoons" local time. Kaduna 
(North 1, 7.175, 1400 -1600; 3.326, 1800- 
2100. (ISWC, England) 

North Borneo --Radio Sabah. VS4S, 
7.237, has been heard in Sweden with 
English 2000 -2045. (DX- Radio) 

Northern Rhodesia- Lusaka, 4.826, 
heard in Sweden 1800 with BBC news 
relay. (Etei:vrep) On 7.220 (at times 
may use 7.120 instead) is heard in 
Japan 1500 -1620, time signal 1600. 
(JSWC) 

Norway -Radio Norway. 7.210, noted 
0400 -04330. (del Pozo. Cuba) LLS, 
7.210, Tromsoe, heard 1540 with Home 
Service, popular music. (Pearce, Eng- 
land) 

Okinawa- AFRS, 4.100, Okinawa, 
noted in Japan 0930, QSA3, heavy 
QRN; noted also 0945 -1000 with pop- 
ular songs. (JSWC) Sanderson, Aus- 
tralia. lists this one on 4.090, heard 
1100 with variety show, then news, 
music. 

Pakistan-Radio Pakistan, 17.750, 
Karachi, has news 1200 -1210. (Aus- 
trian DX -Club) Noted opening 1245 
on 15.135 for Indonesia with native 
music and songs; has English ( "Paki- 
stan Calling" series) 1300, closes 1330; 
slow -speed news noted 1740 -1800 over 
7.010, 6.235. (Pearce, England) Good 
level on these last -named channels 
(6.265 is best) at 2015 with "Pakistan 
Calling" (English) in beam to United 
Kingdom. (Cox, Dela.) Heard with 
news 0100 over 11.885. (Sanderson, 
Australia) 

Paragiuty -ZPA5, Radio Encarna- 
cian, 11.945, noted 2200 with news in 
Spanish; QRKS4 without QRM in 
Portugal. (de Mesquita e Sousa) ZPA3, 
Radio Teleco. 11.850, noted in Sweden 
2203 -2300. (Etei:seepI 

Peru- OAX6E, Radio Continental, 
6.336, Arequipa. heard in Sweden 0445- 
0503 sign -off. (Nuttugglan) OAX4K, 
Radio Central, 9.540A. Lima. good level 
in Germany 2100 -0500. (ISWC, Eng- 
land) 

Philippines -DZB2. 3.345. "Voice of 
the Orient," FEBC, Manila, heard in 
Britain from 2210 onwards, S4 -6. 
CWQRM. (ISWL, England) DZH3, 
9,500, Manila, noted 1030 with news, 
music. (Sanderson, Australia) DZH6, 
6.030, Manila. heard with news 1400 
by woman. (Morgan, Calif.) 

Poland- -Radio Warsaw. 6.025, noted 
at poor to fair strength 0230 -0300 for 
North America in English, heavy QRM. 
(Churchill, Va.) Heard with English 
on this channel at 0545; noted on 5.995 
at 2235 with English. (Scheiner, N. J.) 

Portugal- Lisbon, 6.380A, noted 2235 
at good level, CWQRM. (O'Brien, N. 
Y.) CSA28, 9.775, Lisbon. heard 2330 in 
Portuguese, excellent level; closed on 
this channel 2400. (Morgan, Calif.) 
CSB51, Radio Clube Poi-tugues, Pare - 
dc, is well received in Sweden on the 
neto 6.080 channel, from around 2100. 
(Nattugglan) 

Puerto Rico- -Radio Copoacion de 

100 
1000 

10000 
100000 

Of any type radio receiving, transmit- 
ting, cathode ray, magnetron, klystron 
tubes and crystal diodes and transistors 
for any electronic use, standard brands 
and government surplus from 

New York's Radio Tube Exchange 
Wholesale and Export Only 

Microwave Test Equipment Is Also 
Our Specialty 

TS3, TS12, TSI3, TSI4, TS33, TS34, 
TS35, TS36, TS45, TS47, 1562, TS100, 
TSI02A, TSI 10, TS1 25, TS126, TS147, 
TS148, TS174, T5175, TS239, TS323 
and many others. 

THIS MONTH'S SPECIAL: 
5000 Volt Power Supply for 1P25 
Snooperscope tube or other Image Con- 
verters. 9.90 each 

ROMICS, INC 
3S LIBERTY STREET MW YORK 6, N Y 

snoop. woo._ 4,1111Z 

CABLES: TELSERUP 

Minimum Order 25.00 

TWO rolls of fine tape FOR 

the price of ONE ! 

BRAND 

NEW 
TAPE 

Compel Il 
couldn't be doue . 

but WESCUTT TAPE 
has done it! 
This is brand new. max - 
imum fidelity, highest 
quality plastic base. re i 

oxide tape with uniform 
frequency response from 
4(1 -I 5.100 cps. 

P 

o, as, no,t.o, 
This is the same fine tape that sells for 
much. much mure under other brand 
names. It this price. you can buy two 
rolls of fine tape for the price of one! 
Nationally advertised WESC01'T l'APE 
has been heartily approved by tape en- 
thusiasts :all over the nation and has a 
full money -back g tee. 
WESCO'l'T also offers brand new. one mil, 
"1111'I,Á It" tape ( 1500' roll/ for only 
5.1.65. 
Special prices to schools and radio and 

TV stations. 

"WESCOTT 
TAPE" 

I-11001 ROLL 

s1.65 

WESCOTT TAPE 
P 0 BOX 1153, DEPARTMENT R 

COLUMBUS, GEORGIA 

SAVE S S S 

THOUSANDS OF BARGAINS 
Send Stamp for our 

GIANT CATALOG 
UNITED RADIO CO. 

58A MARKET ST. NEWARK, N. J. 
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Puerto Rico, 9.995A, heard 0450 with 
test in English. S6 level. (Meyer, N. Y.; 
Reidler, Pa., others) 

Roumania-Bucharest. 9.570. 6.210, 
noted with English 0430 -0500. (Rose - 
ner, Ill.) Also 0300 -0330. (Peterson, 
Texas) English noted 1930 -2000, audi- 
ble on 6.210, 9.254, 9.570. (Pearce, Eng- 
land) Has news 2230 -2245 on 9.570. 
(Saylor, Va.) 

Saar-The new broadcasting and 
television center of the Saar is now 
under construction at the village of 
Felsberg, near Saarlautern. (ISWC, 
England ) 

Saudi -Arabia -Djeddah has been 
heard in Japan on 7.100AV (many 
times on 7.095A instead) signing on 
1520, 1610, and 1740 (with last sign -off 
at 1930A). (JSWC) 

Somali -Radio Mogadiscio, 7.075A, 
is fair level in France to 1800 when 
closes without playing any anthem; 
announces "Qui e la Radio Mogadis- 
cio." (Mercier) Has news in Somali 
1630, in Italian 1725A. (Radio Sweden; 
Pearce, England) Usually closes with 
light music, according to Pearce. 

South Africa -SABC, Johannesburg. 
has been heard in Britain on 11.710 
with English from 1830 to fadeout 
2030; news 1900; weather forecast 1908. 
(ISWC, England) Springbok Radio. 
commercial, 7.295, Johannesburg, heard 
in Japan 1545. (JSWC) 

South Korea- Seoul, 2.510, heard in 
Japan 2110 with music, R5, S9. 
(JSWC) Noted parallel over 7.933A, 
R9. (Bates, Okinawa) 

Southern Rhodesia- -Salisbury, 3.320, 
heard in Sweden 1820 -2100 with 
CWQRM, good recordings. (DX- Radio, 
Sweden) 

Spain -"Transmitte Radio S.E.U." 
is the slogan of the school transmitter 
in Madrid, now audible in German on 
6.075A when the Technical University 
transmitter at Istanbul, Turkey, 7.080, 
closes down 2000. (ISWC, England) 
Madrid, 9.363AV, excellent in English 
to North America 2300- 2340AV. 
(Winch, Calif.; Scott, Ga., many 
others) 

Surinam -After a short stay on 
4.792, Paramaribo is noted on 4.742 as 
early as 2215 with fair level, although 
is subject to CWQRM; Dutch news 
2330. (La Radio Mondiale, France) 

Sweden -- Stockholm, 9.535, noted 
1500 closing English to Southeast Asia, 
fairly good level in N. Y. (Joel Levy) 

Swit:erland- Berne, 6.165, strong 
level opening 0130 in English to East- 
ern North America. (Way, Ohio, 
others) Home Service, 3.985, Berne, 
noted 1515 with music. (Pearce, Eng- 
land) 

Syria-Damascus, 9.555, noted 2040 
with news in French. (de Mesquita e 
Sousa, Portugal) Has news for Europe 
2145. (Nattugghin, Sweden) English 
session runs 2130 -2230 closedown. 
(ISWC, England) 

Tahiti -Radio Tahiti, 7.025, Papeete, 
noted with news in French 0500 -0510, 
then music. (Sutton, Ohio) 

Taiwan (Formosa)- BEC38, 3.370, 
police broadcasting station, heard daily 
0400 -0630, 1030 -1600, 113, S4 by "day" 

March, 1955 

The Great Uranium 
Rush Is On! 

ATOMIC AGE OPENS 

NEW AND PROFITABLE MARKET 

FOR RADIO AND TV DEALERS 
A vast, new proven market for electronic instruments 

has been created by the Uranium boom. This market has 

been stimulated by uranium bonuses paid by the Govern- 
ment totaling over $3,750,000 to date. These bonuses 

are in addition to the prices paid for the Uranium ore. 
You can make money serving this market by handling 

the leading line of Geiger Counters and Scintillators. 
This line is produced by Precision Radiation Instruments, 
Inc. World's largest manufacturer of Portable Radiation 

Instruments ... lt includes fop values at 
every price level from $29.95 to $1995.00. 

Precision Radiation Instruments, Inc. is 

the pioneer in the development of portable 
radiation detection instruments. Creators 

of the famous "Scintillator, "Lucky Strike" "Profes- 
sional," "Royal Scintillator," "Snooper," "Drill Hole," 
"Super Scintillator" "Special Scintillator' Precision has 

become the standard of the industry. Users include the 
U. S. Atomic Energy Commission, the U. S. Geological 
Survey and everyone who demands highest performance 
and quality in an instrument. 

Take advantage of this opportunity! Start snaking extra 
profits non with these quality instruments. 

MODEL 107 

/THE "ROYAL" 

PRECISION RADIATION INSTRUMENTS, INC. 
2235 RT South la Brea, Los Angeles 16, Cal.forna 

World's Largest Manufacturer of Portable Radiation Instruments 
Export Agents: TERMINAL RADIO INT'L., LTD. 85 Cortlandt St., N.Y. C. Cable: TERMRADIO 

MOD_L 111 B 

Dealers are supported by an 
advertising campaign in 100 
national magazines and a 

merchandising campaign with all 
types of dealer aids including 
catalogs, sales literature, mats 
and display material. 

Write today for complete information on Geiger Count. 
'r, and Sunrill.,mrs .nrd d,r.,iId d, ,!, inf rm.ninn. 

-- 
,RADIOx.TELEPHONE LICENSE MANUAL 

1i 

>: 
! 4 1 11 

Convenient, easy to use. An information necessary to obtain your 
commercial radiotelephone license. A complete list of quutions, 
and clear, concise Four elements - 1. Oust,ons on 
Basic Law. 2. Basic Operating Practice. 3. Basic Radiotelephone. 
4. Advanced Radiotelephone. 

BUY FROM YOUR DISTRIBUTOR - Add 10% on direct moil orders fo 

E ditots and E 
$3,75 pl,n toa 

SUMMERLAND 2 

)217.41te.e.4,4,LTD. (ALIfORNIA 
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 SWEET and 

LOW Hi -Fi 

PRICES! 

NEW! TERMINAL'S 

3 -STAR ECLIPSE' 
FM -AM RADIO -PHONO ENSEMBLE 

TERMATONE 
FM -AM Radio 

Model 291 
10 Watt Push -Pull 

Audio Output 

Model 956GE 
3 -Speed AUTOMATIC 
RECORD CHANGER 

V;J Model 1201A 
12" GENERAL ELECTRIC 

HIGH FIDELITY SPEAKER 

READY TO PLUG TOGETHER AND PLAY! 
This amazing 3 -Star System is loaded with high price 
features. "Has Everything" for the lifelike reproduc- 
tion of radio and records superior to some systems 
that cost up to twice as much. Features: Fully Guaran. 
teed Famous Termatone...Sensitive and Stable FM... 
Selective AM Tone correcting phono with MAGNETIC 
Pickup 25 Watt GE 128 wide range Speaker The 
VM Voice of Music Record Changer with heavy duty 
four pole motor drive. 
You get all these fine Full Size Components for only a 
little more than the cost of a self contained so called 
Hi -Fi mass produced phonograph. This complete sys- 
tem prepared for quick, easy plug together installation. 

MAIL ORDERS FILLED WITHIN 48 HOURS 
If you cannot come to our store for this sensational 
value, order by mail. Send full remittance or $25.00 
on account. Balance C.O.D. 

Every item FULLY GUARANTEED. 

FgEE' Yours for the asking! 
Terminal's Brochure tea 

s luring fine Hi -Fi Systems 
at Sweet and Low prices from 

Ask for Bulletin RT 3 

Phone WOrth 4 331 

rminaI Radio 
COPO 

85 CORTLANDT STREET, NEW YORK 7, N. Y. 
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and R5, S8 by "night," very strong on 
Okinawa. (JSWC) BED38, 5.960, 
BED94, 7.040, heard with improred 
signals from 0900 onwards. ( Balbi, 
Calif.) Current schedule to North 
America is 0300 -0600 over BED4. 
11.920. BEDS, 11.736; English 0305- 
0330, 0430 -0500. (Callarman, Ore.; 
Scheinet-, N. J.) 

Tangier -WTAN, "The Evangelical 
Voice of Tangier," 7.175, has "Peter and 
John, the Singing Scotch Evangelists" 
of Baltimore, Md., USA, daily except 
Sun. 2200 -2230; other English pro- 
grams are Mon., Wed., Fri. 2030 -2100, 
Tue. 2045 -2100, Sat. 2030 -2045. Wants 
reports. (Pearce, England; Stenson, 
Sweden; others) 

Thailand (Slain) -HSK9, 11.670, 
Bangkok, noted with English 1025 -1130. 
then has news in Malay. (Welander. 
Sweden) Has news, weather report 
1045. (Sanderson, Australia) Heard in 
Thai 1300- 1400A, when closes down 
"Overseas Service" but continues on 
channel (in Thai) with "Home Serv- 
ice" programs. (Pearce, England. 
others) Heard occasionally in North 
American beam at 0415 -0515, news 
around 0430A. (Morgan, Calif.) 

Turkey-Radio Ankara heard with 
English for Western Europe and Brit- 
ain 2100 -2145 closedown now over 
TAS, 7.285, parallel TAP, 9.465. (Rei- 
dler, Pa.; Pearce, England, others) 
Excellent to North America 2315 -2400 
over TAT, 9.515. English. (Chamber - 
layne, Va., others) 

Uruguuy- CXA10, R a d i o Sod re, 
11.900, Montevideo, is scheduled daily 
1200 -0300 with Spanish sessions. 
IISWC, England) 

USI- Djakarta has English for Eu- 
rope 1900 -2000 over YDF6. 9.585; also 
"reported" parallel over YDF2, 11.770. 
(Hardwick, N. Z., via ISWC, England) 
Noted during English. session 1430- 
1530 over YDF6. 9.710, Djakarta. 
)Pearce, England) YDQ, 9.552A, Ma- 
kassar, Celebes, noted 1248 with na- 
tive choir singing. woman announcer; 
clock chimes 1300. YDU, 4.840, Den - 
passar, heard in Calif. with Indonesian 
music 1345. (NNRC) Radio Angatan 
Udara, 11.945A, Djakarta. noted in 
Japan with popular music to 1130 
closedown. (JSWC) 

USSR - Achhabad, T u r k m e n i a, 
11.678, noted 1510 with man in na- 
tive, some QRM. (NNRC) Radio Tash- 
kent, 6.825, noted with English for 
India -Pakistan 1500 -1530, and an- 
nouncing other English session for 
1200 -1230. (Pearce, England) German 
Service from Radio Moscow 5.950A, 
heard 1900 -1930 closedown. (Schwartz, 
D. C.) Moscow is fair level on 5.965 
with news 1830, parallel 5.930 (Cox, 
Dela.) 

Vatican --HVJ, 11.685, good to ex- 
cellent strength 1200 -1230. (Churchill, 
Va.) 

Vcnc:feela -Radio Popular, 9.527A, 
noted to sign -off 2235, announces call 
of YVMZ. (ISWL, England, others) 
YVLK, 4.972A, noted in Spanish 2345, 
slight heterodyne. (Swenson. Minn.) 
Radio Maracay, 3.310, noted 0245 -0300 
with popular North American tunes in 

Need a Tube Tester? 

FOLLOW THE 
LEADER ., 

TUBE TESTER 625 
KIT $34.95 Wired 549.95 

More Servicemen buy EICOTUBETESTERS -in KIT and wired form -than any others 
sold through distributors. Why? Because 
EICO gives you the MOST value at LOW- 
EST cost. 

Test all conventional & TV tubes and pilot 
lights. 

10 individual lever -type element switches. 
Illuminated anti- backlash ranched kept up-to- 
date by EICO's Engineering Dept. 
4! i" meter, 3 -color "Good -Bad" scale. 
Line -adjust control. Blank socketfor new tubes. 
Protective overload bulb. 

In stock at your local jobber. Write for free 
Catalog R T 3. ernes s, s.t ..n e.,, Cost. 

ELECTRONIC INSTRUMENT CO., INC. 
84 Withers Street Brooklyn 11, N. Y. 

Build it Yourself! 

R T 
1 S 
n 

ELECTRONIC ORGAN 
SAVE hundreds of rinllary with I..: . _..... ....i I....k I.A.. . 

A FEW OF I THE COMPLETE ORGAN KITS 
FEATURED IN OUR GENERAL CATALOG 

Hume nmdel iuu- l.0 -cd t mew b...,, n,.n. 
uiblar -1a .t TU' $1299.00 

úni;,t, , n,lel "iii,`c1*14 vdc a -far I ad- 
1 builder o o twit -9I, X11 

re 
91795.00 (Bard, 

n 
et sill, lmautirul gothic m.nle -4o p.- 

A.G.o..peci Berlin,.- au,1itori um speakers $1999.00 
(three- and rm,r- manual enneert models al-o available, 
DOZENS OF KITS FOR AMATEUR ORGAN BUILDERS 

One Octave tone c ,er,tor. nob, 
t 

Tone g on -12'osei lia- ,rr. manual with M1 he- 
lorn per ler. mounted $183.00 Id' pedal octase....$49.50 anal console 2.tn 

. 270.00 
All other octaves... 48.30 R- n,aonal ci"S'lo hen. 410.00 
S -slop Grant or Steil none .,th .a,dtnl. oak. walnut. ,I,ancor with vibrato .$50.00 v. 
Two assembled) organ man- a- note Pedal ke,'s.$100.00 

ORGAN AMPLIFIERS. SPEAKERS 
Send 51.00 for Orna' -Bu,Ider. Man V l." Complete Plans 
for SeveaI Models, u, n, arec arts Cataion. 

ELECTRONIC ORGAN ARTS 
Dept. R, Bon 41084 Los Angeles 41. Calif. 
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Latin -American instrumental tempo; 
evidently has moved from 3.430. (Cal - 
larman, Ore.) 

Yugoslaria -Belgrade. 6.100, noted 
in English 2230. (Esser, Pa.) Begins 
news 2215. (Ferguson, N. C., others) 
Heard with news, commentary 1830- 
1845 over 7.200. parallel 6.100. (Pearce, 
England) 

o 

Press Time _Flashes 

At press time. 4VEH, Haiti was 
testing on new channel of (an- 
nounced) 9.639 (measured by Fergu- 
son. N. C., as 9.640) for all broadcasts; 
by now should have extended broad- 
casts. (Sayler, Va.; West, Calif.) A re- 
cent overseas report that the BBC is 
verifying its European Service was in 
error. (ISWC, England) Radio Maroc, 
Rabat. Fr. Morocco. has been "found" 
on 6.089 at 1830 with musical pro - 
gram; at 1900 Spanish; 1500 Arabic to 
closedown 2300; may be new transmit- 
ter since has powerful level in France. 
(Mercier) 

The Central People's Broadcasting 
fitation (Chinese -Communist) heard 
in Japan 1230 -1300 in parallel with all 
other Communist -Chinese stations, 
songs and news in Chinese; signal is 
R5. S9 in Japan on 3.905A. (JSWC) A 
new Greek station, located in Athens, 
is operating on 6.075, audible in France 
at 1900 at good strength; probably 
relays a m.w. outlet. (La Radio Mon - 
diale) In addition to the Sun. only pro- 
gram in English ( "Glimpses of Haiti ") 
over 4VC. 9.485, Radio Commerce, 
Haiti. now has English also on Thur. 
0300 -0315 over 4VB. 6.091. (Russell, 
Calif.; Niblack. Ind., others) Radio 
Braz :grille is fair level on new 9.625 
around 0015. (Niblack, Ind.) 

TGWA. 9.760. Guatemala City, noted 
on a Sat. with English from 0530; told 
about people, climate. industries. and 
so on; at end of English session asked 
for reports to National Broadcasting 
Station. Guatemala City, Guatemala. 

1 Shear, Ia.) Lists schedule for TGWA, 
9.760A. and TGWB, 6.180. as weekdays 
1225 -0600, Sun. 1355 -0500. (Pearce, 
England) 

WRH recently listed several USSR 
channels other than those of Radio 
Moscow, including Kiev, 6.020. 9.271. 
9.593. 9.670, 9.804, 11.720, 11.785 (all 
40 kw.) ; Komsomolsk, 6.055, 6.115. 
9.565. 9.725, 11.750, 15.230 (all 50 kw.) ; 

Krasnoyarsk, 5.910; Leningrad. 7.340, 
9.600. 9.750, 11.630, 11.885, 15.055; Ma- 
gadan. 3.970, 5.830, 6.067, 11.690; Molo- 
tov. 5.485; Alma Ata, 5.860, 5.900. 
6.220. 9.250, 9.340, 9.380, 9.451, 15.000 
(all 15 kw.); Ashkabad. 6.179, 9.600 
9.680. 11.839 (all 15 kw.); Baku, 4.958, 
6.195. 9.840 (all 2 kw.) ; Blagovesh- 
chensk (Ajur Region), 4.956 (1 kw.); 
Bukhara, 6.072; Chimkent, 4.310; 
Dzhambul, 5.310; Frunze, 4.049. 5.060 
(both I kw.); Gorno Altaysk, 9.310 (1 
kw.) ; Guryev, 5.150 (1 kw.) ; Kaunas, 
9.685; Khabarovsk, 4.273, 4.581. 5.940, 
6.019. 6.149, 8.820, 9.378, 9.669, 11.800, 
15.180 (all 20 kw.). 

In verifying, Prague listed English 
for Europe- Britain 1215 -1245, 9.504; 
1900 -1930, 7.255; 2300 -2330, 6.115. 
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ges() keaesizgoodoet 

for your service truck ... 
service kit ... 

extra bench tool 

This newest Weller Soldering Gun tills your need for an extra soldering 
tool. Its new, compact design includes all regular Weller Gun features. 

at a rating of oser 100 %%ans. Its Herr, low price makes it as convenient 
to huy as it is to O \ %n! 

SEE THE WELLER Junufi. AT YOUR DISTRIBUTOR NOW 

JLU dt, SOLDERING GUN 

RECEIVING 

TUBES 

810 Packer Street, Easton, Pa. 

THREE TOP BRANDS ONLY! 
AT TREMENDOUS SAVINGS OVER 

REGULAR WHOLESALE 
OTHER TUBES AVAILABLE AT 

SAME LOW, LOW PRICES 
Latest Code Dates Boxed Fully RTmA Guaranteed 

OZ4 .62 6AK5 
1B3 .95 6AL5 
1%2 1.06 6A0S 
5U4 .63 6AU6 
5Y3 .48 6AV6 
6A84 .80 68A6 
6AC7 1.25 6BG6 
6AG5 . .83 6BK7 
6AH6 1.40 6806 

1.30 6607 1.42 12AU7 
.63 6BZ7 1.52 12BA6 
.76 6C66 .76 12BE6 
.67 616 .92 12SA7 
.60 6K6 .65 125K7 
.71 6SN7 .85 12S07 

1.98 6V6GT .75 35W4 
1.28 6W4 .70 35Z5 
1.42 12AT7 1.05 5016 

.85 

.73 

.78 

.80 

.77 

.67 

.49 

.51 

.75 

Check These BIG BARGAIN Prices 
Brand New Pia Tubes Full One Year Guarantee 

DU MONT AND R.C.A. LICENSED 
With With 

Old Tube Old Tube 
10BP4 ....11.50 II 20 

15.95 12LP4 . ..12.95 
16.95 I2LP4A ..14.50 
16.95 I2QP4 .... 12.95 
20.95 14CP4 ....14.95 
19.95 15AP4 ....15.95 
20.95 16A P4 ....20.95 
20.95 I6CP4A ..19.45 
23.95 I6DP4A ..1..95 

16EP -A ..20.95 21.95 

11.95 
11.95 
11.95 
13.95 
14.95 
17.95 
15.95 
15.95 
17.95 
15.95 

16GP4 ....20.95 
16RP4 ....18.95 
17BP4 ....19.95 
17CP4 ...20.95 
19AP4A ..23.95 
20CP4 ....25.95 
20HP4 ...26.95 
21EP4 ....26.95 
21AP4 ....28.95 
21FP4 ....27.95 
24AP4 ....59.95 Send Fos FREE catalog of oddilionnl tubes and sorts IeFPI .. 1..45 44.95 

STUART ELECTRONICS DISTRIBUTORS 149.09 
FIush Kgf 67 

Turnpike 

Dept. R -3 Minimum Order 510.00 OLympia 8.3553, 4352 
TERMS: 25% Check or Money Order, Balance C.O.D., F.O.B. New York. Satisfaction Guaranteed 

or money back in 10 days. 
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* * * * * * * * * * * * * * * * * * * * * * * * * ** 
*CHECK OUR NEW LOWER PRICES!* 
* SCR -274N 

COMMAND p9 * 1bß and 
c, 1.- _N_.a ARC-5 x' p *" EQUIPMENT ' X a a* 

* RECEIVERS * 
* USED 

EXCELLENT NT 
NEW* 

*BC-453 -190 to 550 AC $15.95 * *BC-454 -3 to 6 MC 

*1.5 toi 
10.95 517,95* *BC455 -6 to 9 MC 1.95 14.95* 
19.95 

TRANSMITTERS 
*A358 -21 to 3 MC 

BC -457 -4 to 5.3 MC 57.95 
*BC- 459 -7 to 19.1 MC 
*115 ARC 5 -500 to 800 8C 

* ADDITIONAL EQUIPMENT 
*BC456 Modulator 
*BC -450 Control Boa 3 Receiver) 
*BC-451 Control 

Relay Un t ANT 
nsmtlter) 

*Flenble Shafting with gear to ht 
receivers 

*3 Receiver Rack 
*Shock Mount for Receiver Rack 
*2 Transmitter Rack 
*Single Transmitter Rack 

6.95 10.95 

* 
24.0S* 

* 
17.95* 
11.95* * 

3.95* 
1.75 2.75* 

.19 1.49 2.29* 
4.05* 
1.25* 

1.éé 
2.25* 
2.01* 
2.49* 

*BC -221 Frequency Meter 
_T Real first come. eA 

QUANTITY Y rueLIMITED 
*are lost :Ik new. with original call- 

* * * 
l.rutinn charts. Ranee 123 -20.000 *Kt with a ul check p,knts In all * * 

*Stapndard with AC power nip. / - -f *rA gea Complete with $139.50 *crostai and tube,.. 

*MODULATED TYPE .......1179.50 * 
MOI DI AT,:D TYPE with AC Power Sunnly ..5199.50* *Limited quantity of BRAND NEW MODULATED * * enep. METERS ... .. ..........8210.00* *These F Meters Sr- a Checked *fer frequency alignment and * 

*TUBES 60 OFF LIST! TUBES* 
* SPECIAL.OF.TNE- MONTHi 12L8 -20c eea i for 51.00 * 

Same as 16U tube, t * 1032 * 2822 * 2C22 * 2C26 * 2C26A * 3822 * 306 * 3FP7 * 3107 

** 5 7C 

* 675 
4 

12t8 

* * * * 

.08 ISR . .35 

.29 39 44 .. .19 

.19 1148 .19 

.01 211 .75 

.09 215A ... .09 

.89 221A 
. .29 316A .. . .19 
..1.99 388A .. .41 
2.95 471A .. .91 

. .49 532A .. . .99 
. .29 722A 79 

.20 836 3 50 

* 

Field 
Telephones 
Army sur 
plus. 
,detely rec.... 
ditkusea al electrically 
2 flashlight 
cella 

a 
nit 

pair of inter. cnec 
wires CV lia ANTE - D. 

Like t w 

$1995 

837 .99 * 
841 .19* 
843 .IS * 
864 .11 * 
955 .30* 
1626 .19* 
7193 .19 

NY615 
E1148 .39 

.11 * 
111(34 .79 * 
VT127. .09 * 

TELEGRAPH KEYS* 

137 S .99* 
141 .99* 
145 2.99* * 

PRICES SLASHED!! 
* HS-33B HEADSET 

used Spc ial 

*ENGLISH TYPE. TL. SS 

* 
$3.95* 

30* 
FL -S RADIO FILTER .49* use 
R2A.AR CRYSTALS- e038.23KC, 001.43 KC, 

*C 434 Coni of Boa 
New 

New 3.95* 
* MICROPHONE SUPER -SALE 
*T.44 MIKE- n.ag eons type l 'isting f MMD," * Jankt JK. ...1. ... CO.2S7. Yl.. PL-179 and 

J:.ck .IK-2,i .... S1.00* *T47 MIKE- Carioon lip llcnt Nand 6.90* * T17 MIKE- l'arhon- F.accllent Cond. 8.93* 
ÿ9C -700 IMPACT SWITCHUOK -A 39* 
* HEADSETS 
*118.23 high Impedance. BRAND * NEW with ear pads....... 54.65 
*11S -33 low Impedance. BRAND NEW .I * 
* 1'luh 

ear pads. cord and PL34 
5.65 *0-:í07.5 nods. n ft. 1.10 Y * .......... 

: BUY -OF- THE -MONTH!! : 
SCR -522 TRANSMITTER 

less fre shifter S tubes, but contains most all 
other component parts-such transformers, relays, 
cods, cand.. real and at 

as 
valuable $6.95 parts. SPECIALLY PRICED í7 

SAVE! SCR -522 RECEIVERS 
e. less oscillator assembly, frequency shifter and tub. Contains Coils. Transformers, Rex..tors, $4.95 Condensers and ther valuable is ..each 

SPECIAL! 2 for sá.00 

* MINIMUM ORDER $2.00 * *Imediate delivery -send 25qá deposit on C.O.D.* *enders, '417"::.:g. . tl tta , fo 
N.Ce.* *warehouse. IÑ Y.C. residents add sales 

*PLATT ELECTRONICS CORP.* 
*Dept. A, 125 West 11th St., N. Y. 11, N. Y 

* PHONE: CHelsea 2-1100 * * * * * * * * * * * * * * * * * * * * * * * * * *1* 
152 

(Pearce, England) Revised schedules 
for Radio Cairo, Egypt, include Arabic, 
7.045, 10.230 (both 100 kw.), 0400 -0700 
(Sat. 0400-0020). 1145 -1300 (Fri. 1130- 
1300 ), 1500 -1630, 1700 -2100 daily to 
Middle East; Arabic, 9.790 (100 kw.) 
1500 -2200 to Middle East; Hebrew 
1300 -1315, Swahili 1630 -1700, 7.045, 
12.030 to Middle East; Indonesian 
1130 -1230, Arabic 1230 -1300. English 
1300 -1330. Urdu 1330 -1430, 15.315 (100 
kw.) to Southeast Asia; Persian 1500- 
1600, 9.475 (100 kw.) to Southeast 
Asia; and English, French, Italian, 
Greek 1800 -2100 (to 2200 Fri.. Sat.. 
Sun.), 9.475 (100 kw.) to Europe. 
( Seheiner, N. J.) Radio Athens has 
been heard in Sweden on new 7.142 
with English 1730. (Radio Sweden) 

Radio Atlantico, Buenos Aires 26. 
Las Palmas de Gran Canaria, Canary 
Islands, officially listed on 9.540, 7.000, 
and 1500 kc. (m.w.), 300 watts (to be 
increased to 2 kw.), is actually heard 
on 9.490V, rather good strength in 
France around 2200 to closedown 2400; 
began operations July 18, 1954. (Mer- 
cier, France) According to announce- 
ment, by now Radio Prague. Czecho- 
slovakia, should have last English pe- 
riod for North America at 0300 on 
9.550. (Ferguson, N. C.) Verification 
from Radio Douala, Fr. Cameroons, 
says is now permanently using 6.115 
daily 1730 -2000, and also Sun. 1000- 
1300. (Mercier. France) However, a 
flash from Radio Sweden says has been 
heard in Sweden testing on 9.850A at 
1920 during French newscast. Station 
heard near 6.600 with call 1700. then 
Eastern -type music, is believed Radio 
hnlir, Turkey. (Pearce, England) 

A new and powerful Colombian, 
6.040, announcing "La Voz del Tolima" 
(Tolima is a volcano), located at Iba- 
gue, capital of Department of Tolima, 
was heard in its inaugural broadcast 
Dec. 15 at 2300. (Mercier, France) 
Special programs for certain societies 
throughout the world (replacing the 
weekly "Sweden Calling DX -ers" ses- 
sion) have been started by Radio 
Sweden and seem to be on first Tue. 
of each month at 1530, repeated 2230, 
and again on first Wed. at 0715, all on 
6.065. Has a few DX items near con- 
clusion of this feature; believed to be 
in English. 

When this was compiled, OAX4Z, 
6.082A, Lima. Peru, had news 0400- 
0415 (for a while had this irregularly, 
usually around 0430). (Niblack, Ind.) 

"La Voz Dominicana," Dominican 
Republic. noted on new 3.285 channel 
at 0445 with musical session; gong and 
identity in Spanish 0457, then signed 
off; was parallel with 9.735 outlet. 
(Cox. Dela.) Cox recently logged 
VQ7LO, 4.885. Nairobi. Kenya Colony, 
at 1945 with music. man identified in 
English 1957 and then closed with 
"God Save the Queen;" was S7 level 
without preselection. Balbi. Calif., 
flashes that Radio Brazzaville, Fr. 
Equatorial Africa, has been logged on 
new channel of 9.725, parallel 9.625 
(also new) and 11.970 with news 2245- 
2300, when the 9.725 channel closes 
down. Mathieu, Mass., has secured 

schedule of VP2SA, % Weston H. 
Lewis, Box 73, Kingstown, St. Vincent. 
Brt. West Indies, 3.336, 400 watts, on 
the air Sun. only at 2100 -2200. 

Don C. Smith, Transmitter Super- 
visor, Far East Broadcasting Co., Inc.. 
Box 2041, Manila, P. I., writes me that 
he would appreciate reception reports 
-particularly from listeners in Asia - 
on FEBC's new Collins Model 21M, 10 
kw., transmitter, now on 9.730 at 0900- 
1700 and (new) 2100 -0100; switches 
periodically between north -south and 
east -west curtain antennas. 

The Manager of KGEI, Box 47, San 
Francisco, Calif., USA, says since Aug. 
1953, KGEI has broadcast exclusively 
to Latin America under non- commer- 
cial sponsorship of General Electric 
Company "simply to win friends for 
the U. S. (and General Electric) in 
Latin America." Response has been 
most gratifying both as to quantity 
and quality; almost 5000 letters were 
received from Latin American listen- 
ers during 1954. Runs 2300 -0230 on 
9.550; uses English, Spanish, Portu- 
guese. Manager said: "We are always 
glad to receive reception reports from 
listeners in this country (USA). and 
each one is answered with a verifica- 
tion card." 

Acknowledgment 
Thanks foi' the FB reports, Fel- 

lows- -and keep them coming to Ken- 
neth R. Boord. 948 Stewartstown 
Road, Morgantown, West Virginia, 
USA K.R.B. 

NEWt'ERCETCRI 

SIGNAL TRACERS 

Model 
251 -A 
$57.00 

Model 
201 -A 
$39.50 

Write for literature and 
name of your nearest Jobber 

PRECISION 
ELECTRONICS. INC. 

9101Rs King St.. Franklin Park, 1I1. 

SIGNAL TRACER SPECIALISTS 

RADIO & TELEVISION NEWS 
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New TV Circuits 
(Continued from page 62 

pentodes were used as vertical output 
amplifiers. An example of this was the 
use of the 6K6 in 630 sets. In all in- 
stances, however, these tubes were 
used as triodes in order to get good 
linearity. Nov, the pentode amplifier 
has been modified so that the advant- 
ages of gain and power output of the 
pentode are maintained with sufficient- 
ly good linearity. The major applica- 
tion of this system is in low cost re- 
ceivers using a single half -wave recti- 
fier for the low- voltage power supply 
therefore operating on only +130 volts. 
By using a pentode, the vertical deflec- 
tion coils can be driven sufficiently 
even for a 21 -inch picture tube. This 
same performance could only have 
been obtained with special triodes, 
connected in parallel. 

The circuit shown in Fig. 2 is used in 
the RCA KCS89A and similar models 
and employs a 6AQ5 tube. Other RCA 
models use 6K6 tubes, and other manu- 
facturers employ a variety of pentodes 
including the 6W6, 25L6, etc., in simi- 
lar circuits. For the circuit in Fig. 2. 
the "B +" is about 300 volts, but in 
the new Emerson and Munt. models. 
the pentode vertical sweep output 
tube operates from the 130 v. "B+." 

In examining the circuit of Fig. 2 
we find that the plate of the vertical 
oscillator supplies a saw -tooth signal 
to the grid as well as the plate of the 
output amplifier, the 6AQ5. In other 
words, negative feedback is used here 
to improve the linearity of the pen- 
tode amplifier. Neither the height nor 
the vertical linearity controls are 
novel, but the R -C combination going 
from the plate of the 6J5 oscillator to 
the 6AQ5 plate and cathode merit 
some study. Note that the cathode 
is bypassed by a 50 pfd. capacitor, but 
a small 60 -cycle signal will appear at 
the cathode due to the 150.000 ohm 
resistor and .1 pfd. capacitor. 

The waveshape appearing at the 
plate will be integrated and will not 
be the same saw -tooth signal as the 
grid receives. The effect of this is to 
vary the plate voltage at the same 
time the grid signal varies in such a 
manner as to overcome the nonlinear 
plate current characteristic of the 
pentode. 

Fig. 3. Vertical deflection output cir- 
cuit used by Sylvania in its model 386B. 

V(eTKAL 
O[rECtiON C0.L5 

óc 300v 

25. 

March. 1955 

-8uTSTAIIDIIIG for HIGH FIDELITY! 
eUY Ol 

TUNERS 
and COLLINS 'PRE FAB' RECEIVERS 

AUDIO PRODUCTS CO. 

Each Collins Tuner Kit is complete with 
punched chassis, tubes, power transformer, 
power supply components, hardware, dial 
assembly, tuning eye, knobs, wire, etc., as 
well as the completed sub -assemblies: FM 
tuning units, AM tuning units, IF ampli- 
fiers, etc., where applicable. All sub- 
assemblies wired, tested and aligned at 
the factory make Collins Pre -Fab Kits easy 
to assemble even without technical knowl- 
edge. The end result is a fine, high qual- 
ity, high fidelity instrument at often less 
than half the cost - because you helped 
make it and bought it direct from the 
factory. 

FMF -3 Tuning Unit 
$1525 

with AFC $18.75 
The best for FM. The most sensitive 
and most selective type of "front end" 
on the market. 6 to 10 microvolts sen- 
sitivity. Image ratio 500 to 1. 616 
tuned RF stage, 6AG5 converter, 6C4 
oscillator. Permeability tuned, stable 
and drift -free. Chassis plate measures 
61/2 "541/2'. In combination with the 
IF -6 amplifier, the highest order of 
sensitivity on FM con be attained. 
Tubes included as well as schematic 
and instructions. Draws 30 me. Ship- 
ping weight FMF -3: 21/2 lbs. Dial avail. 
able (at, $3.85. 

IF-6 Am.Iifisr 9975 6 Tubes. Shipping Wgt. 3 lbs. 7 

FOR USERS OF 
COLLINS TUNERS 

Receive $5.00 credit toward the new 
FMF -3A front end! Mail us your old 
front end with $ 1 3.75 and we will 
send you the new, improved FMF -3A 
with A.F.C., or, remit the full amount 
of $1 8.75 and when we receive your 
old unit in return a check will be 
mailed you for $5.00. 

AM -4 Tuning Unit 
Tops in AM superhet performance! A 
3 -gang tuning condenser gives 3 tuned 
stages with high sensitivity and se- 
lectivity. Assembly is completely wired, 
tested and aligned ready for imme 
diate use. frequency coverage 540 KC 
to 1650 KC at a sensitivity of 5 micro- 
volts. Tubes 6BA6 RF amplifier; 6BE6 
converter; 6BA6 IF amplifier and 6AT6 
detector. Draws 30 ma 220 volts. 
Mounts on a chassis plate measuring 
4 "x71 /8 ". Shipping weight 21/2 lbs. 
Dial available at $3.85. 

FM Tuner Kit $55 - 

wdh AFC $58.50 

The FM -11 tuner is available in kit form with the 

IF Amplifier mounted in the chassis, wired and 

d 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, 6A1.5 

discriminator, 6AL7 -GT double tuning eye, 593-GI 
rectifier. Sensitivity 6 to 10 microvolts, less than 

1/2 of 1% distortion, 20 to 20,000 cycle response 

with 20B variation. Chassis dimensions: 121/2" 

wide, 8" deep, 7" high. Illustrated manual sup- 

plied. Shipping weight 14 lbs. 

FM /AM Tuner Kit 
with AFC $e1.00 

The original 15 tube deluxe FM /AM pre -fob kit 
redesigned on a smaller chassis. The tuner now 

m 14" wide by 12" deep by 71/2" high. 

This attractive new front and dial assembly opens 

up new applications where space is at a premium. 
Kit includes everything necessary to put it into 

operation -punched chassis, tubes, wired and 

aligned components, power supply, hardware, ets. 

Kit comprises FMF -3 tuning unit, IF-6 amplifier, 
AM -4 AM tuning unit, magic 

eye assembly and complete 
instructions. All tubes included. 
Shipping weight 19 lbs. 

$7750 

Ile C.ILw.Ad,. PederN íe. Inc. kN-- 
PO M ee. 3M. W.nld. N. r. 

11.1 Wbreeld Lpte 
M Tuner Kit , 

with AFC 

I 
[[ IF-6 Amplifier 

NAM/. ......... ............ 

ADDI/S3. .. .. ._ ._ .... ._. 

FM AM Tuner Kit FMF ì Tuning Unit 
- with AFC with AFC 

AM -4 Tuning Unit 

STATE .. ._. 

So ...oho.. odd b'fl'A cost 3 - 

Chets - Nene, order 

WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS 
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Remember 

QUALITY CANNOT BE UNDERSOLD 

TUBES PREMIER Unconditionally Guarantees 
VERY BEST BRANDS AVAILABLE FOR IMMEDI 

1A4 1S5 
1A6 1U4 
1A7GT 1V 
1B3GT 2A7 
106 2X2A 
1C7G 3A4 
1D7G 3Q4 
1D13GT 3Q5GT 
1FSG 5U4G 
1G4G 5Y3GT 
1G6GT 5Z3 
1HSG 6AB4 
1HSGT 6AG5 
1H6GT 6AK5 
1L4 6AL5 
1LC5 6AQ5 
1LC6 6AT6 
11H4 6AU6 
1LN5 6AV6 
INSGT 6AW6 
IPSGT 6AX4GT 
1QSGT 6B4G 

6606 6P5G 
6BE6 6Q7GT 
6BF6 
6BG6G 
6BH6 
6BL7GT 
6BQ6GT 
6BY5G 
6C4 
6C5 
6C6 
6C8G 
6CB6 
6CD6G 
606 
6D8G 
6F6 
6G6G 
6.16 
6K6GT 
6L5G 
6L6GA 

654 
65A7GT 
65D7GT 
6SF5GT 
65H7GT 
6SK7GT 
6SL7GT 
6SN7GT 
65U7GT 
6Ú7G 
6V6GT 
6W4GT 
6W6GT 
6X5GT 
7E6 
7E7 
7N7 
12AT7 
12AU6 
12AÚ7 

All Tubes For One Full Year 
ATE DELIVERY, INDIVIDUALLY BOXED. 

12AV7 
12AX4GT 
12AX7 
12AY7 
12BA7 
12BD6 
126E6 
12BH7 
12F5GT 
1217GT 
12SA7GT 
125G7 
125K7GT 
12517GT 
125N7GT 
125Q7GT 
12Z3 
14X7 
24A 
25BQ6GT 
25Y5 
25Z5 

27 
32L7GT 
35 51 
35135 
35C5 
35L6GT 
35Z5GT 
39 44 
41 
43 
45 
46 
47 
SOL6GT 
56 
57 
58 
70L7GT 
77 
78 
89 
117L7GT 
11723 

ANY ASSORTMENT - TAKE WHAT YOU 
WANT 100 TUBES $44.50 5c per tube 

extra 

FOR ORDERS LESS THAN 100 TUBES 
NEW 

TV PICTURE TUBES 
SIZE PRICE SIZE PRICE 
106P40 14.95 I7LP4 26.90 12LP4B 17.95 17TP4 26.90 
12ÚP4Á 19.40 19AP4B .. 28.80 14BP4 . 

14CP4 t. O.YO 20CP4 ... It 7ag 
16AEP4 22.50 200P4 ... L .7J 
1641.4A .. 22.60 20ÁP4 . 

29.45 
16EP4A 22.20 21EP4 ....30.10 16G1.413 ...24.20 21FP4 .. eC 161P4Á LY L 21MP4 act.0 

an 161(44 21.95 
21 YP4 .. 36.95 161P4A 24.20 

16RP4 . 2 1 .9C 212P4 31.95 16TP4 L .7 i.1 24CP4 62.50 16WP4A 22.20 27EP4 78.50 I7BP4A 22.95 27GP4 17CP4 25.40 27LP4:. 
19.9 5 17HP4 ... 26.90 27RP4.. . 

ALL TUBES GUARANTEED 
ONE FULL YEAR 

ri 
a lbs. Net of R1- 

liable Radio Tne1 
T. V. Parts Each 

suvmsC KIT 
Rit includes new 
Radio Cabinet - 
Good for 5 to 8 
Tube Chassis. 

ALL FOR $198 
PICTURE TUBE F REE ! 

BRITNERS SOLDERING 

95c Each IRON 
WITH ORDERS 

10 for $7.50 OF 520.00 
OR MORE 

WRITE FOR FREE BARGAIN 
CATALOG FLYERS 

PREMIER TV RADIO SUPPLY 
3239 West North Avenue, Chicago 47, Illinois 

AR mitage 6-5550 
25 °. DEPOSIT with order, balance C.O.D. ALL shipments F.O.B. Chicago. ORDERS 
LESS THAN $5.00 -$1.00 SERVICE CHARGE. CABLE ADDRESS: CONTULAB. 

prices subject to change. 

SELECT SURPLUS 
AMATEUR & INDUSTRIAL EQUIPMENT 
RCA MODULATION TRANSFORMER -\I It'.; 11, 9,91 il, N - ....... . S3 
TNORDARSON PUY Choke -Ill II ten 

. 

r.231 
ul. lo 

Ìo,1 -I..a' SIS ..\,nit i, -r' nli 1 

s1 

Iitil,o -, liil, 
-ale 

Ih 519 sC57- 4.3.:1 Mt' -tek,- u 56.95 
eC 93.:1.7 SIC -Ilke - 56.95 
RC -159. 7 9 .I Sie -like tuu tu Sta. os 
B ENTON PLATE %FORMER T664.740 -. 

.I. i,l originel ou..1 97, 
K ENYON PLATE 6 VILA. %FORMER l\' -0A, $111.01, r.1. -. 51.95 
K ENTON T657 dual 23.,,,s(T 201151.5 e.,, r.i. .. 

" SIS A5 
TUBE TYPE :.53 Hr. New RCA .........3 for SI 00 DY. a L I \I,C. to 2.: V IIC- :100MA EICOIt. 54.95 
DMFUX 23VDC 1" 200V- :ZOOMA Conlin S4.95 
651.MOD. 1 -2K var- 423V- IO:IMA W.E $4 95 
DUMORE MOTOR 24VDC. 6.23A.0:II -1 Stir,. iii. 
1 .1w 03511721' 524.95 

REX RADIO SUPPLY 
a good place to by 

88 Cortlandt St. New York 7, N. Y. 
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SOUND-OFF! 
Build fully automatic electronic brain. The MUSICON 
cuts out commercials. Lets any radio, TV play only 
music! Priceless possession for home, business, office. 
Work, study, read, relax with music. Simple, low - 
cost construction. 2- tubes. Booklet, full instructions, 
schematic, PLUS special component. $3.50 with order. 
Free literature. 

NORMAN ELECTRONICS COMPANY 
P.O. Bor 733 Brooklyn 1, N.Y. 

FREE! 
l l0 D A r 

idaire 

Hours, PORTFOLIO.T66 

TV . .ta MrN 
leletl. 1 

axle` Nt N . Yw 
re, the tkrnt 
ELECTRONICS MFG. CORP 

51f WEST WEIBICE 10AB 
.e. 

LYR11000E. M.Y. 

Fig. 4. A dual triode is used by CBS -Co- 
lumbia in its models 1601 and 1602 as a 
vertical oscillator and output amplifier. 

Some other receivers avoid using 
any feedback but, instead, use a very 
special output transformer which 
helps linearize the sweep. An exam- 
ple of this is shown in Fig. 3 where 
a 6L6 is used as a pentode with some 
cathode feedback provided in the verti- 
cal output transformer. It is possible 
by using high current tubes, such as 
the 6L6, and such special output 
transformers, to operate the pentode 
on a sufficiently linear portion of its 
characteristic. 

Still another circuit employing a 
pentode is used in the new Munt: re- 
ceivers. Here the pentode output am- 
plifier also doubles as the oscillator. A 
25L6 is used in this circuit which is 
reminiscent of earlier Mutntz: models 
in its economy. 

Good stable performance is claimed 
for the new vertical oscillator- output 
amplifier system shown in Fig. 4 and 
used in the latest economy model of 
CBS -Columbia. A dual triode is used 
in a combination multivibrator and 
output amplifier. Feedback from the 
output to the oscillator input and feed- 
back from the oscillator plate to the 
output cathode yields good stability 
and maintains a lineal sweep output. 

More and more manufacturers are 
adopting the new 90 degree deflection 
picture tube which permits a shorter 
chassis. In addition, many of the pic- 
ture tubes used are aluminized. 

Selenium rectifiers will again be used 
by Emerson after a long absence. and 
are being abandoned by Philco also 
after long use. 

Some other novel circuit features 
may be coming up during the course 
of 1955, but at the time this article 
was written the major emphasis in TV 
receiver design is on manufacturing 
economies, parts and circuit reliability, 
and troublefree performance. In a 
way, the paucity of new circuitry in- 
dicates that the TV industry has found 
satisfactory circuits and is now work- 
ing to perfect them rather than blaze 
new trails. The outlook for color TV 
is quite different. Here the circuit 
engineers are having a field day and 
each successive simplification brings 
still more simplification with it. A good 
example is the new 28 -tube RCA color 
set, described elsewhere in this issue. 
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Servicing Auto Sets 
(Continued front page 67) 

welded (see Fig. 3), causing a short. 
This will result in a blown fuse. 

3. If the set is rated at about A am- 
peres and drains 10 or more amperes, 
the buffer, or timing, capacitor con- 
nected across the secondary of the 
power transformer is shorted. 

With these three bits of information 
you can lick the majority of your 
service problems. What follows is in 
the nature of a dividend. 

Usually, low volume in a receiver is 
caused by a weak tube or a partially 
s!iorted or open antenna. The antennas 
in car radios make connection to the 
set proper through a low -loss lead, a 
very thin wire to reduce capacitance 
in this circuit. Excessive swinging of 
this lead will frequently cause the wire 
to break. Check for continuity to the 
top of the antenna with an ohmmeter; 
also check from antenna to ground for 
a possible short. In the latter case, if 
the reading is very low, check the cir- 
cuit diagram to make certain that the 
set does not have one of its ganged, 
permeability -type tuning coils connect- 
ed directly to ground before suspecting 
that the antenna is shorted. (See Fig.4.) 

Occasionally, you may find that the 
tubes in the set are blowing for no ac- 
countable reason. In the modern auto- 
mobile, the generator delivers about 7.4 
volts. If the automobile voltage regu- 
lator, a 2- or 3 -coil relay affair, is 
defective or possibly has a loose con - 
rection, or the automobile battery is 
defective, this voltage will go to the 
tubes and blow them. 

For a quick method of localizing any 
other trouble, go to the power output 
stage. Pull the tube from its socket. 
If continuity to the speaker exists, a 
click should be heard. Of course, if 
the output is push -pull, try both tubes. 
Then proceed to the detector, repeat- 
ing the procedure. If continuity to the 
speaker exists, the click should be 
louder, having gone through a stage 
of amplification. In a similar manner, 
proceed through the remaining stages, 
i.f. amplifier, converter, and r.f. ampli- 
fier. If the clicks become louder each 
time, the trouble lies ahead, probably 
somewhere in the antenna. Otherwise, 
you will reach a stage where the click 
disappears. That is the stage to check. 

Fig. 2. Auto radio rectifier circuit 
using an 0Z4 gas rectifier. Capacitor 
C, is the buffer which aids in the 
transfer of energy from the vibrator 
to the transformer and also helps to 
absorb some of the high voltage tran- 
sients present at the vibrator points. 

March. 1955 

BIGGER AND BETTER THAN EVER.' 

B -A's NEW 1955 

FREE CATALOG 
164 

BIG PAGES 

LOADED WITH 

SAVINGS AND 

NEW ITEMS 

IN RADIO, 

TV AND 

ELECTRONICS! 

PA`CIs 
INDIA 

ia, 

INCLUDEQ 
22 PAGES OF 

AMAZING 
BARGAINS, 

NOT FOUND 
IN ANY OTHER 

CATALOG 

DEALERS 

SERVICEMEN 

SCHOOLS 

CHURCHES 
THEATRES 

HOTELS 

PUBLIC UTILITIES 
EXPERIMENTERS 

FACTORIES 

ENGINEERS 

LABORATORIES 

AMATEURS 

ÏÎ 1, ti 1>>7 
FOR OVER 75 YEARS THE SIMIOS OF THE FINEST DUALITY AND THE LOWEST PRICES IN THE ELECTRONICS INDUSTRY* 

A COMPLETE BUYING GUIDE FOR EVERYTHING IN- 
RADIO 
TELEVISION 
ELECTRONICS ANNUAL CATALOG 

NUMBER SS1 
BURSTEIN - ARPLEBEE CO., 1012 -1 McGEF ST., KANSAS CITY, MO. 

IBURSTEIN -APPLEBEE CO. Dept. M, 
1012 -14 McGee St., Kansas City 6, Mo. 

O Send Free B -A Catalog No. 551. 

I NAME 

IADDRESS 

I CITY STA, 

1440 pgs. 1440 page MASTER 
Fully catalogs 
Radio-TV. 
Electronic 
parts L 
equipment: 
Tubes, 
Trans 
maters, 
Test Equip- 
ment, Comm. 
Receivers, 
Transformers. 
Capacitors, 
Antennas. 
Resistors, 
Coils 8 Relays, 
Recording L 
PA Systems, 
Hardware, 
Tools, etc., etc. 
OFFICIAL BUYING 
.iUIDE OF THE 
INDUSTRY 

for everything in Electronics 

Make rapid selections from one industry- 
wide MASTER CATALOG complete with 
SPECIFICATIONS. ILLUSTRATIONS, 
DESCRIPTIONS, DIAGRAMS, PRICES on 

thousands of Radio -TV- Electronic parts 0 

FREE 
1955 CATALOG 

SEND COUPON 

FOR II TODAY! 

1 

and equipment. 

NEW! 1955 BUYING GUIDE 
List $6.50 

As 195.Over 
85,000 Fully indexed 

low Y' IOtemres s 
8,500 

B'h 111 
Thus. Weighs 6 lbs. 

From leading parts distributors or write te: 

UNITED CATALOG PUBLISHERS, INC. 

110 Lafayette Street, New York 13, N. Y. 

I 6 5 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


McIntosh 
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The new McIntosh power 
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Fig. 3. Typical auto radio vibrator 
with the case removed. Welding of the 
contacts is one of the three most com- 
mon sources of auto radio trouble. 

Manufacturers' diagrams, with their 
resistance and voltage readings, will 
help you here. 

Simple enough, isn't it? In 24 years 
of automobile radio servicing, during 
which an average of 25 car radios a 
week was checked, one service tech- 
nician found it necessary to replace 
only two power transformers during 
all that time. 

As to service charges for removing 
and testing a set. they will range from 
$2.00 to $8.00 depending upon the diffi- 
culties encountered in getting at the 
chassis. 

This article has not attempted to 
delve into any of the intricacies of au- 
tomobile radio servicing, being pur- 
posely limited to a discussion of ele- 
mentary faults. It was simply intended 
to bring certain bread -and -butter facts 
to the attention of the service tech- 
nician who has not previously been 
aware of them. So remember the three 
major sources of trouble given at the 
beginning of this article, or paste them 
where you can refer to them quickly, 
and go out and get your share of the 
automobile radio servicing business. 
And if you should be that one -in -a- 
million service technician who happens 
to get that 50th tor unusual case) on 
your first call, don't despair. The other 
usual faults are lurking there in the 
background and will follow along -and 
often enough to make your investment 
of time a profitable one. 

Fig. 4. Partial schematic of an auto 
radio whose antenna is connected di- 
rectly to ground through a tuned coil. 

6SK7 
R AMP, 

tt 
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WHAT'S _ _ 

The products described in this column are for your convenience in keeping up- 

to -date on the new equipment being offered by manufacturers. For more com- 
plete information on any of these products, write direct to the company involved. 

"NUCLIOMETER" 
The Radiac Comp( ,. Inc.. 489 Fifth 

Ave., New York 17, N. Y. is now offer- 
ing a new type of multiple geiger tube 
count rate meter for radioactivity de- 
tection where extreme sensitivity is 
required. 

Known as the "Nucliometer," the 
instrument incorporates 24 geiger 
tubes for use in geophysical pros- 
pecting from a low -flying airplane, a 
moving vehicle, or on foot. The ex- 

treme sensitivity of tht cluster of 
tubes makes the unit applicable for 
locating deeply- buried deposits of ura- 
nium, oil -bearing stratigraphie traps, 
and minerals such as gold, silver, cop- 
per. lead, etc. which are often associ- 
ated with uranium in nature. 

The instrument is available with 
either 24 standard beta -gamma geiger 
tubes or with bismuth coated cathode 
geiger tubes. 

SHEET METAL BRAKE 
Of interest to hobbyists and service 

technicians who do custom work is the 
new sheet metal folder being offered 
by Television Accessories Co., Box 
6001, Arlington 6, Va. 

This A. B. Parker- designed unit 
forms angles, brackets, channels and 

even chassis and brackets when used 
with attachments. It will handle 
aluminum, copper, brass, or steel up 
to 18 gauge by 24 inches wide. The 
brake clamps in any workshop vise. 

For additional details on this British - 
made unit, write the U. S. representa- 
tive direct, Dept. 87. 

SERVICING KIT 
A printed circuit servicing kit for 

dealer- technicians has been introduced 
by Admiral Corporation. 3800 Cortland 
Street, Chicago 47, Illinois. 

March, 1955 

The kits have been introduced be- 
cause most of the chassis in the com- 
pany's 1955 line use printed circuitry. 
The kits contain a resinous lacquer (to 
protect the circuit from moisture and 
dust accumulation), a solvent for the 
lacquer, a solder that lends itself to 
use by service technicians in repairing 
printed circuitry, two special hand 
tools developed by the company for 
servicing printed circuits, and a service 
manual. 

WOBBULATOR SIGNAL GENERATOR 
Canoga Corporal ion. 5955 Sepulveda 

Blvd., Van Nuys, California is now 
offering an improved version of its 
wobbulator signal generator. 

Fast and easy to use, the new Model 
705 is an integral unit combining a 
swept frequency signal generator with 
a built -in oscilloscope. The new model 
has a frequency range from 2 to 100(1 

mc. and offers continuous single -knob 
tuning with calibrated dial. Featuring 
an all- electronic sweep circuit, it is pos- 
sible to sweep in frequency any band- 
width of 100 mc. or smaller. The am- 
plitude variation is less than .01 dh /mc. 

For complete information regarding 
this unit, write direct to the company. 

DELAY LINES FOR COLOR TV 
Advance Electronics Co., Inc., 451 

Highland Ave.. Passaic, N. J. has de- 
veloped a new "High -Z" miniature 
delay line especially for color television 
applicat ions. 

Meeting the requirements for high 
impedance. low attenuation, and es- 
sentially linear phase characteristics 
for color TV, oscilloscopes. pulse am- 
plifiers, etc., the physical size and 
weight of these delay lines is less than 
6Y' long. ?á" diameter, and weigh less 
than 6 ounces. 

The 1800 ohm characteristic imped- 
ance is a definite advantage in video 
amplifier circuits because high amplifi- 
cation and less power consumption for 
high signal level can be achieved. 

For the types of delay lines avail- 
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signal and to trap out unwanted electrical 
interferences. 
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NEW STOCK OF FIRST QUALITY 
TELTRON TUBES 
GUARANTEED!... LOWEST PRICES EVER! 
Ali tubes individually boned ... unconditionally guaranteed for one year! 

GIFT OFFER! 
One 6BG6G tube 
will be shipped 
FREE with any 
ordrr accompany 
ing this ad. 

FREE 
BONUS 
OFFER! 

MODEL 625K 
Illum. gear- driven 
"Speed Rol!chart" 
New lever- action 
switches for Individ- 
ual testing of every 
element 
Tests all conven- 
tional and TV tubes 

This Eico Tube Tester 
is yours FREE when 
you buy $199 worth 
of tubes or more 
within 60 days at 
Teltron. 

May be bought 
outright from 

Teltron for $34.95 

type Price Type Price Type Price 

1A7GT . .53 6AK5 ...96 6F5GT....44 

1H5GT.. .51 6AQ5. ...48 6H6 ... .50 

1L4 .51 6AR5 . .48 615GT....49 

1L6 ...51 6AT6.....37 616. ...61 

1LC6 .. .49 6AU5GT. .60 6L6 . ...78 

1N5GT - .51 6AV5GT. .60 6Q7 ...40 

1R5 .51 6AV6 _ .37 6S4 ....41 

1U4 ...51 6AX5GT .60 6S8GT ..65 

1U5 . ...43 6BA6 _ ...56 6SA7 .45 

1X2 65 6BA7 ...58 6SK7 .45 

2A3 35 6BC5 ....48 6SL7GT...60 

2A7 35 6BE6.. .46 6SN7GT...60 

3Q4 53 68F5 6T8 ....71 

3Q5GT- 61 68F6 ....48 6V3 ... .80 

3S4 48 6BG6G 1.18 6V6GT...48 

3V4 48 68K5 ...75 6W6GT .53 

5V4G 49 6816 .51 6X4 .37 

5Y3GT._..30 6BH6 ..51 6X5GT .38 

5Y4G. ...40 6BK7 ...78 6X8 80 

5Z3 - .42 6BL7GT...78 7F8 49 

6A8 .....40 6BN6 ..90 12AL5 43 

6AL5 ...43 6697. ..85 12AT6 37 

6K7 . ...40 6BY5G .60 12AU6 43 

6AB4 _..43 6BZ7_ .95 12AV6_ 42 

6AF4....1.02 6C4 ....41 12AV7. 73 

6AG5 ....52 6CD6G .1.63 12AX4GT 60 

6AH4GT .65 6CU6 . ..95 12AX7. 61 

6A15 . .96 6F6 .42 12AZ7. 65 

FREE57.20 list value Bonus Bon of 
three 65N7 tubes and 25 as- 

sorted resistors with each order of 525 or more. 

SAME DAY SERVICE 
48 Hour Postal Delivery To West Coast 

TERMS: Save all freight and postage charges. All 
_ orders accompanied Ly toll remittance will be shipped 

POSTAGE PAID anywhere in the continental U.S.A. 
2 : 0a deposit required on C.O. D.'s. Minimum order 

a yIU.I'll. Open accounts to rated firms nn.y. 
Send for Free complete tube listing and 
monthly specials! Get on our mailing list. 

Type Price 

12B4 ..72 

12AL5, ..48 

12BA7 ..58 

12BH7....61 

12BY7 ...65 

12827... .63 

12K7 ....40 

12SA7....45 

12SL7GT .60 

12SK7 .45 

12SN7GT .56 

12S97....3ß 

I9BG6G .1.48 

1978 ..71 

25BQ6GT .82=; 

25Z5 .55 

25Z6GT ..36 

3565 ....48 

35C5 ...48 

35W4. ...33 - 

35Y4 ...42 

35Z5GT ..33 - 

50A5 . .49 

5085 . .48 - 

5005 _ .48 

117Z3 .33 

117Z6GT .65 

-SPECIALS! -till APRIL 1st- 
1 B3GT .... .55 6597 .... .35 
1T4 47 6U8 .69 
5U4G .... .38 6W4GT .35 
6AC7 .... .59 7N7 .48 
6 A U 6 .... .34 12AT7 .67 
6AX4GT .. .54 12AU7 .52 
6B96GT .. .73 25L6GT .37 
6CB6 .47 50L6GT .. .44 
6K6GT .35 TYPE 80... .36 

TELTRON ELECTRIC COMPANY 
428 Harrison Ave.. Harrison. N. J. 

Dept, RN -3 Phone HUmboldt 4 -9848 

10 Element DELCO Yagi 
-with All- Aluminum Elements!! 

Available for Channels 4, 5, and 6 only 

Please Specify Channel when Ordering 
Outstanding performance under the most adverse receiving 
conditions is a characteristic of this amazing antenna. Extra. 
wide spacing of elements assures maximum gain and razor 
sharp directional characteristics. Very high front -to -back 
ratio reduces annoying "ghost" signals. New 10 element 
inline design produces more than twice as much gain as con- 
ventional double -stacked 5 element yagis and yet is much 
lower in cost, easier to install, and has a better rooftop ap- 
paarance. All elements are made of heavy guage aircraft 
aluminum and the crossbar of triple- galvanized 12 guage 
steel tubing for added structural strength. Twin "V" brace 
gives added support to crossbar -- eliminates needless worry 
whenever the wind begins to blow. 
Stock No. 118- B -BD610 Reg. 574.95 $7.50 

Reg. $34.95 

$6.95 ea. Lots of 3 

CONCORD RADIO 54 vesey St N T 1 

Dept N3 MINIMUM 
20 °, deposit with C.0 D. orrore ss.00 

OPlease send N1W 19SS CONCORD Catalog! 
NAME 

ADDRESS 

CITY ZONE STATE 

CONCORD RADIO 53 VESEY ST. NEW YORK 7. N. Y. Digby 9 -1132 
168 

able, along with information on the 
time delays, write the company direct. 

R. F. GERMANIUM TRANSISTORS 
Raytheon Manufacturing Conl ¡Hufy, 

55 Chapel Street, Newton 58, Mass. 
has recently announced the availabil- 
ity of three radio frequency fusion - 
alloy germanium transistors. 

The new Types CK760, CK761. and 
('lí762 with alpha cut -off frequencies 
of 5. 10. and 20 mc. respectively, are 

hermetically sealed and use a polarized 
load arrangement for ease in rocket- 
ing. 

Collector capacity for each type 
averages 14 µµEd. and extrinsic base re- 
sistance for each is about 75 ohms. 

Further information on these new 
transistors is available from the Tech- 
nical Information Service department 
of the company. 

REJUVENATOR- TESTER 
MIR Manufacturing Co., 3731 N. 

Southport Ave.. Chicago 13. Ill. has 
announced the availability of a new. 
simplified. portable, low -cost cathode 
rejuvenator -tester. 

With the new instrument a tech- 
nician can quickly check and repair 
weak and inoperative TV picture tube 
in the customer's home without remov- 
ing the tube from the TV set. 

In addition the new instrument can 
be used by service and set dealers to 

restore dormant tubes to useful serv- 
ice, cut down on tube storage and 
transportation, and save money on re- 
conditioning TV set trade -ins, accord- 
ing to the company. 

The unit will test for emission, inter - 
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wt. 3 lbs., .$7.99 

POWER FROM THE SUN 
Itrand new development. brand new units tot surplus(. 
Thumbnail n SUN BATTERY Puts nut 2 Ina into 
It/ ohms in average light. Series- Parallel them 
for greater output. With data sheet.. $1.98: 3,59.00 

r- mil BABY WINCH 
Highly versatile. Use winch. 

'47 t 11 ,pit drive. beam rota- 
tor. or \ I,l tar. or a i other s which 

high torque 
of utpur. 

It' ' neket. output drives. One in 

h 
\ 

tS (rah le drum. 
switching. 

24 UDC n runs perfectly MI S tot2 .i Oat 
cg 

AC. Complete rwith simple instructions. NEW..$9.95 

G. L ELECTRONICS, INC. 
SOS S. Vermont Ave., Los Angeles 9, Calif. 

Minimum order 52.so Total. 2s / Deposit Required 
AN Price. F.O.B. Los Angeles, Call. Buyers Add Sate. Taut 

GET ON OUR MAILING LIST 
0 

I.'sreh. 1955 

element shorts, leakage. open circuits. 
grid cut -off, gas content, and probable 
useful life. It restores emission and 
brightness, removes shorts, and repairs 
open circuits. 

Further information and literature 
on this unit are available from the 
company. 

ALLIANCE ROTATOR 
The Alliance Manufacturing Com- 

pany, Alliance, Ohio is now in produc- 
tion on a new, low- priced "Tenna -Ro- 
tator," the Model K -22. 

Featuring a fingertip control bar 
which rotates the antenna in one di- 

rection when pressed on one end 
and in the opposite direction when 
pressed on the other, the new unit 
consists of a rotator unit, fully en- 
closed in a split die -cast zinc housing. 
and a streamlined control unit encased 
in a modern plastic case. The unit is 
mounted on the antenna mast and the 
control box is placed on or adjacent to 
the receiver. 

An automatic center disc signal 
light indicates when limit of travel in 
either direction is reached. Speed of 
the unit is approximately 2 rpm. 

INTERFERENCE -INTENSITY METER 

Stoddurt Aircraft Radio Co.. Inc., 
6644 Santa Monica Blvd., Hollywood 
38, California is now offering a radio 
interference -field intensity meter for 
the accurate measurement of field in- 
tensities of signals and r.f. disturb- 
ances within the frequency range of 
20 to 400 mc. 

The Model NM -30A covers the fre- 
quency range which includes such im- 
portant services as television. FM. in- 
--- - - - 

ternational broadcasting, transporta- 
tion, aeronautical, industrial, amateur, 
and many others. 

Radio signals or interference, either 
radiated or conducted, may be meas- 
ured through the use of accessories 
which are available for the equipment. 
Sine wave, pulsed r.f., impulsive, and 
random noise may be readily meas- 
ured. The unit may also be used as a 

ROCKBAR CORPORATION, DEPT.BC -5 
215 East 37th Street, New York 16, N. Y. 

Please send complete description of the 

Axiom 80 and other Goodman' loud- 

speakers. 

Nome 

Address 

City Zone stale 

My Dealer Is 

169 

1 

1 

1 

1 

1 

1 

1 
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Provide 

House Current 
Anywhere 
-prom battery in car, truck. boat. At the 
beach -picnic grounds -at cabin -on trips 
-anywhere! 
Easy! No installation! Just plug Tray - 
Electric info cigar lighter on dash. 

Tray- Electric Operates: 
Tope Recorders Dictating Machines 
Electric Shovers Small Electric Drills 
Radios Portable Phonographs 
Soldering Irons Etc., etc , etc. 

6 Models -10 to 100 Watts 
-a size for every need 

"MIDGET" 
Model 6 -11160 

10 -1S Watts 
About as small as a 
pack of cigarettes 

$11.95 LIST 

'Or," 

PORTABLE PHONOGRAPH 

OIGTATING MACHINE 

f -:> 
ELECTRIC SHAVER 

and now, 
New -just out -Model 6-81160-75-100 

Watts- automatic on -off switch - 
$49.95 LIST 

See your Electronic, Hardware, 
or Automotive Jobber or Dealer 

Terado Company 
Designers and Mfrs. of Electronic Equipment 
1058 Raymond Ave., St. Paul 14, Minn. 

In Canada Write: Atlas Radio Corp Ltd. 
560 King St. West, Toronto 28, Ont. 

E pot Sales Division: Scheel International, Inc. 
4237 N. Lincoln Ave., Chicago 18, Ill., U.S.A. 

Cable Address- Harsheel 

"JUNIOR" 
Model 6 -110 

IIS Cycle-30-40 Watts 
$12.95 LIST 

"SENIOR" 
Models 6.1160 

Size 21/2" s 2'/2" s 4'/z" 
35 -40 Watts 

515.95 LIST 

"MASTER" 
Model 6-51160 
40-50 Wafts 

Size 4 "55" s 6" 
$27.50 LIST 

"SUPER" 
Model 6 -71160 

(Shown at top of ad) 
60.75 Watts 

Size 4 "sS" it 6" 
S37.95 LIST 

the "CHIEF" 

170 

two- terminal frequency selective volt- 
meter. 

Printed circuitry and miniaturiza- 
tion are incorporated in this equip- 
ment. This results in a smaller, lighter 
weight, more compact unit. The in- 
strument will operate from either 105 
to 125 volts or 210 to 250 volts a.c. 
single phase and at any frequency be- 
tween 50 and 1000 cps. 

PRINTED CIRCUIT I.F. DECK 
The Allen D. Cardwell Electronics 

Products Corp., 97 Whiting Street. 
Plainville Conn. has announced the de- 
velopment of a new printed circuit i.f . 
strip, the PC -4. 

This low -cost component is designed 
for use in monochrome television sets 

having a sound carrier i.f. of 41.25 mc. 
and a video carrier i.f. of 45.75 mc. 

The unit combines established printed 
circuit techniques with progressive cir- 
cuit design. It can be supplied with 
base and coils fabricated of XXXP Phe- 
nolic or in cases where maximum elec- 
trical and mechanical dependability 
are required, of Epecard II, a new 
laminate with extremely low -loss and 
high strength developed by the com- 
pany. 

REJUVENATOR -TESTER 
TeleTest Instrument Corp., 31 -01 

Linden Place, Flushing, New York has 
combined two servicing instruments 
into a single compact, portable instru- 
ment. 

The new unit will both test a CRT 
and rejuvenate it. Known as the "Re- 
juva- Tester," the instrument checks 
the CRT for inter -clement shorts in 
both hot and cold conditions when 
used as a tester and rejuvenates by 
removing contamination from the cath- 
ode surface and correcting gassy pic- 
ture tubes. 

VIDEO SWEEP GENERATOR 
Tel -Instrument Company. Inc., Carl- 

stadt, New Jersey has announced the 
availability of a new video sweep gen- 
erator, the Type 1106. 

Designed for the observation of fre- 
quency vs amplitude characteristics 
of wide -band circuitry and suited for 
color television video test purposes, the 
new unit has a wide video frequency 
sweep of 50 kc. to 6 mc. with uniform 
output adjustable from 1 millivolt to 2 
volts peak -to -peak into a 72 -ohm load 
from a source impedance of 75 ohms. 
Front panel switches control a maxi- 
mum of 10 optional crystal markers, 
each of which is furnished to cus- 
tomer specifications. 

The beat frequency of 50 kc. to 6 mc. 
is produced by mixing the frequencies 
of two oscillators, one fixed and the 
other having extremely linear incre- 

GRIP -R tool and utensil holder: 
Holds Anything With or Without Handles 

RadioMen, Machinists, Hobbyists, Supply Stores 
Flexible spring with adjustable dips- ri dj ps 
tools ofvarious sizes and lshapes. with or with out handles. Holds smallest drill bits or taps. e 
Keeps your valuable tools from getting lost 
by rolling off bench. GRIP.R will pay for it- 
self in no time at all. Will not magnetize your 
tools. Made for fast manipulation -for work 
bench, table. wall, or may be mounted in 
series. Finished in baked hammered enamel. 
Size: 18'x23/4' wide. Price each $1.29 shipped 
prepaid. Money Back Guarantee. 

SEARLE OF CHICAGO Dept. 
216 West Jackson Blvd., Chicago 6, III. e 

Small Advertisement -But 
LOWEST PRICES IN THE WORLD 

=630 SUPER DELUXE 31TUBE TV KIT 
You 
Everything ne,dï 11 Its F,1,'ltnled with 

1easy a A \TS wL'step- 
by.step INSTRUCTIONS lass CRT and ire,. 

follow atep- 

Slashed to $9999 
TV WIRE b SOLDER KIT, for any Set $ .98 
PULSE KEYED AGC KIT, nallti lnclndc,l 2.99 
UNIVERSAL CRT MOUNTING BRACKETS 4.97 
5" PM SPEAKER. alnico los magnet .99 
AUTO SET, derdash fits any Car, complete 26.97 
AC -DC SUPÉRHET RADIO. comp!. ready to play.11.19 
HI -F1 AM -FM TUNER. la tune amplifier 44.38 
Crooks LIFE -SIZE TV INSTRUCTIONS. $125 for building any =630 TV Receiver.. 

postpaid 
HINTS FOR RETTER PERFORMANCE 
on ,our _030 TV receiver 

1rOO411 CASCODE MANUAL. how to 
Ins1:t11 ('uscode Tuner In env make TV Set 

50catpald 

25 
Postpaid 

Catalog mailed on request 

BROOKS, 84 Vesey St., NF Y. 1, N. Y. 

RCA MI.2415 SOUND 
POWERED PHONES 

NEW EXPORT PACKED 
complete with 

e 
n 22' rubber covered d ble press hto talk switch are light teight. them el boom 

hat he moved to any vposition 
in front of face. Press to talk itch clips o 

n 
jacket front Can 

be 1 on position. 
NO BATTERIES :;g`ne'vet' ode or h., act to two conductor wires -good Over mile or IOnglr. 

Brand n $ 1 .303 Ea. 
Gov't Cost. 562. Snipping wt. 4 lbs, 

PLUS THESE EXTRA SPECIALS 
TV PICTURE TUBES 1401.4 510.00. IOl0'4 
16KP-1. 111'T4 Raytheon Syl. brand `w. Gunr..1R.95 
SCOPE TUBE 511131. RCA. Dumont. 5,-l. New.. 2.95 HEADSET TELEX m el Mod. 2170 reg. 14.00 3.95 
MICROPHONE SHUREhh7n7A A StIR desk stand 3.95 WIRE HOOKUP _ IR solid rr,y W.F.. 12110 ft. roll 2.95 
RM -29A TEL. new / /canvas rase............ 5.95 TEST SET 1.236 for AC nC and nhms with prods 3.95 

Include postage with order. 

McCONNELL'S ":as: RART3621 

MORE JOBS 
than graduates 

Demand for our engineer- 
ing graduates exceeds supply. 
Effective placement. Study in this worldfamed 
college established 1884. Quarters start March, 
June, Sept.. Jan. .1 "prated for Korean lets. 

Bach. Sci. degree in 27 months 
('um plcte Radio Eng. courses . TV, UHF and FM. Also Mech., Civil, Elec., Chem., Aero. and Adm. Eng.; Bus. Adm., Acct. Small classes. Well. 
equipped labs. Modest costs. Prep. courses. Write 

1 Jean McCarthy, Director of Admissions 

t 

feclrl 
oq n ifnp neers 

ssia, not _paohr.^ 

.4: 

4.2 TRI -STATE COLLEGE 
1635 College Avenue, Angola. Indiana 
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mental frequency characteristics. The 
resultant signal is amplified and made 
available at the output terminals 
through front -panel attenuator con- 
trols. Attenuation from 0 to 63 db is 
accomplished by a push- button attenu- 
ator with 20 db, 20 db, 10 db, and 3 db 
steps, in addition to a continuously 
variable 0 -10 db attenuator. 

HEATH SCOPE KIT 
The Heath Company, Benton Har- 

bor, Michigan is now marketing the 
second of its three new scope kits 
which will be introduced to the line 
this year. 

The Model 0M -1 is designed espe- 
cially for service technicians and for 
all general oscilloscope applications. 

The new twin -triode sweep circuit 
operates up to 100,000 cps, it employs a 
full 5 -inch 5BP1 cathode -ray tube, has 
a three -step frequency -compensated in- 
put attenuator, and push -pull deflec- 
tion amplifiers. 

In addition the new unit uses printed 
circuits to reduce assembly time and 
provide constant circuit performance. 
The kit is characterized by the com- 
pany's new color and knob styling. Full 
technical specifications and price in- 
formation are available from the com- 
pany on request. 

INTERFERENCE FILTER 
JFD Manufacturing Co.. Inc., 6101 

16th Avenue, Brooklyn 4, New York 
has introduced a new device which elim- 
inates television interference caused 
by adjacent channel and spillover sig- 
nals. 

The new interference filter is cur- 
rently available in two models; the 
No. WT26 for channels 2 -6 and the 
No. WT713 for channels 7 -13. The 
unit is not designed to handle co- 
channel interference problems but its 
35 db attenuation factor does provide 
a solution to adjacent channel and 
spillover problems. 

TINY TV "STATION" 
The Communication Products Divi- 

sion of Allen B. Du Mont Laboratories, 
Inc., 750 Bloomfield Avenue, Clifton, 
New Jersey has developed a new tele- 
vision "station" the size of a cigar box 
which sends clear, s'aarp, closed- circuit 
television pictures by cable to screens 
of standard television receivers. 

Especially for industrial television 
use, the "Tel -Eye" has been redesigned 
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K4 

MICROPHONES 
Aerodynamic 
Velocity 
Pressure 

Announce 
Miniature 

INTERCOM SYSTEMS -Time and 
money savers for motels, stores, 

offices, plants. Available with 6 or 

12 station buttons. 

SPEAKERS -Both portable and 
fixed. For indoors or out, ceiling 

or wall. 

AMPLIFIERS -For all types of 

public address systems: 6, 15, 30 

and 50 watts. 

PORTABLE SOUND SYSTEMS 

RCA MATCHED 

SOUND PRODUCTS 

HELP YOU TO 

Do the job right 

the first time 
Then your net profit is really net. 

The performance of every RCA com- 
ponent is hacked by more than 25 
years of engineering research and the 
development of professional audio 
equipment- equipment you can sell 
and install with confidence ... and 
top profit. 

Look over the likely prospects in your 
neighborhood ... night clubs, restau- 
rants, dance halls, arenas, hotels, fair 
grounds, parking lots, supermarkets 
-all are interested in sound amplifi- 
cation for business or entertainment. 
Then take your specifications to your 
RCA Distributor. He has every item 
you need for any sound installation. 
One stop, one quality -RCA. The name 
that's known the world over. 

SOUND PRODUCTS 

RADIO CORPORATION 
of AMERICA 

Engineering Products Division, Camden, N. J. 

In Canada: RCA VICTOR Company Limited, Montreal 

.. x::.x ...... ..... .. 

CHECK OOH PRICES ON 

CUT COSTS 
NOW 

Branded tubes -q feed one year. 
individually boxed. 

Because of the tremendous response to our 
.summer offer. this sale is being extended, for 
a limited time only. 

FREE -BANKERS APPROVED PEN 
WITH EVERY ORDER 

SPECIAL -N, w -.ta,, 1 t -2 p. s ,:I More 

Type Price Type Price 
183 
IRS 

5U4 
5V4 
5Y3 
6AB4 
6AC7 

.59 5BG6 .... 1.00 

.48 6BL7 .... .78 

.61 6B06 .... .70 
.45 6C86 .... .46 
.55 6CD6 .... 1.10 
.40 6H6 .38 

.46 615 .40 
.60 616 .40 
.46 6K6 .38 

6AK5.... .70 6SA7 .40 
6AL5 .... .42 6SK7 .40 
6AT6 .... .38 6SL7 . .59 
6AU5 .... .61 6SN7 .45 
6A U6 . .. . .40 6S07 .40 
6AV6 .... .38 6T8 .70 
6AX4 ... .55 6V6 .46 
6BA6 .... .44 6W4 .40 
66C5 .... .46 5 W 6 . .51 

Tyne Price 
I2AT7 ... .67 
I2AU7 .. .55 
12AV7 .. .67 
12BA6 ... .44 
128E6 ... .44 
12BH7 .. .57 
I2SA7 ... .52 
12SK7 ... .50 
12SN7 ... .53 
12507 ... .49 
19806 ... 1.38 
25B06 ... .74 
25L6 .... .40 

35W4.... .40 

50L6 .... .42 
11713 ... .38 

Tunes not listed take 75e6 Off I; t. 2 ?1, discount 
on orders over $50 -5Oó over $75 -10ó,o over $125 
TERMS: with order. I.alunr C.O.M. Orders 
mer SIS. n :.rith full nnvuJnr,. ',refold to n 

GENEVA ELECTRONICS of New York 93 -06 A Corona Avenue, Elmhurst 73, N. Y. 
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WHERE 
PERFORMANCE 
COUNTS 
specify these 30 400^' 
isolation transformers 

Hermetically sealed 

meet MIL -T -27 grade 1, 

class A requirements 

Primaries 115V, 30.,L 

380 -1000 cycles 

T -806 -H Sec. 26V, 30 
0.65 amp A.C. per 0, 

T -810 -H Sec. 26V, 30 
1.3 amp A,C. per 96 

Dimensions Weight 
T -806 -H 21/2"x4"x11/2" 1.95 lbs. 
T -810 -H 31/2 "x4 "x11/2" 2.4 lbs. 

Write today for quotation 

on your special requirements. 

PEERLESS 
Electrical Products 

A DIVISION OF ALTEE 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, New York 

so that it is much smaller and lighter 
than previous models. It is only 10" 
long, 6 %" high, and 4%" wide and 
weighs 8% pounds. 

The "Tel -Eye" comprises a complete- 
ly self -contained TV broadcasting sys- 
tem and no intermediate units are 
needed between the camera and the 
receiver. It will operate from a stand- 
ard 117 -volt a.c. wall socket and under 
normal room lighting conditions. 

The company will supply full tech- 
nical details on request. 

TRANSISTOR TESTER 
Demur() Lacoi poi atcd, 150 Broad- 

way, New York 38, N. Y. has placed 
on the market a new and relatively in- 
expensive junction transistor tester 
which provides a rapid and positive 

means of testing the current gain of 
any n -p -n or p -n -p junction transistor. 

A front -panel selector switch allows 
rapid changeover from n -p -n to p -n -p 
testing. Designed for simplicity, the 
new tester incorporates direct read- 
ing calibration by a single knob ad- 
justment with conversion from beta to 
alpha values by means of a simple 
table or curve, both of which are sup- 
plied with the unit. 

The unit is designed especially for 
production line testing or for use in 
laboratories and service establish- 
ments. The company will supply ad- 
ditional details on request. 

PHONE PLUG ADAPTER 
Industriui Th I ices. Inc., Edgewater 

N. J. has now released a new phone 
plug adapter of molded nylon for civil- 
ian applications. 

The plug end of the Model #1416 
adapter is a standard PJ055B insert. 
The female end accepts twin test prods 
of the standard phone type or .080" 
test prods. Compact size permits use 
in assemblies where operating space 
is at a premium. The unit measures 
37 /a " long by 11 ¡G'r by ? i rr, Complete 
specifications are available on request 
to the company. 

TV SERVICE BENCH 
Baltntke,- Alu nu fuel u ring Company, 

3865 Summit Street, Toledo, Ohio has 
recently introduced a new service 
bench for television technicians which 
is said to eliminate virtually all chassis 
handling. 

The bench is of wood and steel con- 
struction with a movable center table 
for quicker, more efficient, and safer 
work. It measures 72" long by 36" 

RECORDING TAPE (Plastic Basel 
400- OFF (NEW) 

12.0 ft. Via -tir tape With Plastic reel Included. Lach reel nul,, 
rhnice of na -Ils fa s top quality brand. 
Reeves ISPN -12, 3.20; Audio (12511 3.29: Scotch 1111-A, 3.25: Encore 3.25; Irish, Professional 

le ,211, 3.30. 
FREE! A 7.95 tape carrying case included with purchase of 12 new tapes! 

* * * * * * * * * * * * * 
USED RECORDING TAPE (PLASTIC BASE) 

ATTENTION: Radio 
Stations. 

leutat,rs. Indus. 
the users: rs1 We have 
mil nobs, und - 
plate.' 'Ilfetime.' 
or 11.0." tapes and 

1.89 for 7" -1200 foot 
.99 for 5 "- 600 foot 
.59 for 4 "- 300 foot 
.29 for 3"- 150 foot 

ehat,::e , r present mil mylar or plastic tapes. 

USED "MYLAR" TAPE (1 Mil) 
(Impact Strength 9 Time. Greater Than Plastie Tape) 

1200 ff. (7" reel) ....2.59 
1800 ft. (7" reel) ....3.89 

New empty plastic reels in 
boxes for easy labeling. 3" 
loe: 4" 22c 5" 24e: 7" 
Professional reel I2'í" hub) 
29c ea. EMPTY BOXES: 
3" 3c: 3", 5 ", 7" 5c ea. 

We carry all brands of new tape. 
ecoraing blanks, taper orders, 
to.. at low prices. PI.eASK IN- 

CI.VI,e: SUFFICIENT POSTAGE.. 

COMMISSIONED ELECTRONICS CO. 
2503 Champlain St. N.W. Washington 5, D. C. 

MOBILE 
AMPLIFIER 

IDEAL 
FOR 

CIVIL DEFENSE, POLICE, FIRE, 
GENERAL PURPOSE P. A. 

An extremely compact and durable 12 watt am- 
plifier for 6 and, or 12 volts. 2 inputs, one mike, 
on. phono. 2 output connections. 6 volt model 
list 589.95. 

PLUG IN TUNERS 
AM -FM- 

SHORTWAVE 
Connect to any TV set, HI FI or PA Amplifier, 
or Tape Recorder in e few minutes. FM unit 
(only $13.95) will work in automobile and can be 
easily connected to car radio. AM broadcast 
model $14.95. Balanced heaters no carrier hum. 
Fractional power requirements. 

Write for literature 

KUHN ELECTRONICS 
20 GLENWOOD CINCINNATI 17, OHIO 

ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 

Changes null eye.stra'n,ng black and white pictures into beautiful color tones. Seconds to attach. No tools 
ffed. 

Helps eliminate glare. Orae, direct. Send 51 or screen up to IS" 91.25 size 17', 51.50 
e 20-. 52 s e 21 ", 52.50 size 24 , 93 s e 27 ". size 

pay postage except on C.O.D. orders. Satisfaction 
guaranteed. Inquiries from dealers also welcomed, 
Zingo Products, Johnstown 19, New York 

IwolV ENGhlEERIHGG1 
MONTHS 

Radio engineering Is a hip geld. There's roots for you 
In It -If you're good. Gut first class traitlillg at Indiana 
Tech. Intensive, specialized (.00rae, including strong 
basis In mathematica and electrical engineering. ad- 
vanced radio theory and design. television, eiert ronlc-. 
Modern laboratories. Ism rate. Also B.S. DEGREE 
IN 27 MONTHS In Aeronautical. ('hentiral, t'Icil. Flee 
t rilal and Sleehaniral Engineering. I:. I, Government 
approved. Fatter 51arch, J1me, September, IIreendar. 
You can earn part or your eXladlsex right here in Fort 
Wayne s, lllrl y t an nnplsinv. 

INDIANA TECHNICAL COLLEGE 
935 E. Washington Blvd.. Fort Wayne 2, Indiana 
Please send me free inl'arnlatinl on R.S. Engineering 
Degree In 27 Months as checked. 

Radio-Television O Aeronautical 
Civil O Mechanical O Electrical 

Name 

Address 
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deep, and 36" high and has two deep 
drawers for tools. 

The back panel is equipped with five 
double outlets, a master switch, and a 
safety indicator when current is on. 

a 1á1 
2 rn erl 

When the switch is thrown, all test 
equipment is automatically turned off. 
The panel comes fully equipped and 
wired, ready to plug in. 

MINIATURE VARIABLE 
A new miniature variable capacitor, 

designed especially for transistorized 
radio receivers, has been announced by 
Radio Condenser Company, Camden 3, 
New Jersey. 

The unit includes two variable sec- 
tions, both nested to a formed alumi- 
num frame with trimmers on the bot- 
tom. The shaft is available with pul- 
leys, flats, knurls, or slots. -3d- 

Spot Radio News 
(Continued font page 18) 

over the road expeditiously. At the 
same time. train -to -train and ground - 
to -train communication by radio facili- 
tates interchange of such information 
as the discovery of an over- heated 
journal, or hot box. on a passing train 
or similar information of interest and 
value in connection with train move- 
ments. 

Technically, the report added, rail- 
road - radio - communication systems 
take two principal forms. One is space 
radio in which messages are sent and 
received without wires. The other is 
the inductive carrier service. which 
utilizes nearby metallic paths, such as 
rails and wayside wire lines. The ex- 
tent to which radio has been adopted 
for railway use is indicated by the 
tact that as of May 1, '54 there was 
a total of 16,800 authorized stations 
and inductive carrier installations, the 
latter accounting for about ten per- 
cent of the total sets. 

RAILROADS are also using micro- 
waves, the Washington office reported. 
One microwave installation now in use 
covers 70 airline miles in four hops; 
the first over water, the second over 
swamp land, and the third and fourth 
over farm areas. The system replaces 
the longer pole line which went around 
the water gap. On this installation are 
imposed eight telephone channels. One 
of these is used to provide six chan- 
nels of telegraphic carrier services; 
this is possible because much narrower 
bands are required for telegraphic 
than for voice transmission. It was 
also noted that another railroad had 
substituted microwave for telephone 
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KE ST E R 
Absolutely noncorrosive and 
non -conductive, KESTER 
"RESIN- FIVE" CORE SOLDER 

contains an activated type of 
resin that gives you that fast, 
positive acticn on all your 
jobs ... including the most 
difficult. 

KESTER SOLDER COMPANY 
4235 Wrightwood Avenue Chicago 39, Illinois 

Newark 5, New Jersey Brantford, Canada 

SEE THE LATEST IN 

Electronics 
EQUIPMENT 

Newark's1955 Catalog 
Select the fast, easy, dependable way 
from the New Electronics Reference Book - full of the latest releases and largest 
selections of High Fidelity, Radio, TV, 

Amateur and Electronics equipment. 

¡NEWARK 
COMPANY 

Dept. R-3 223 W. Madison, Chicago 6,111. 

D E R 
WANT POWER & VERSATILITY? 

FOLLOW THE 
LEADER .. . 

pu1 

6V and 12V BATTERY ELIMINATOR 
and CHARGER =1053. 

KIT 529.95. Wired S38.95. 

operates 6V and 12V auto radios for serv- 
icing and sales demonstration. 
charges 6V and 12V storage and Edison 
Batteries. 
operates mobile and marine receivers, 
transmitters, boat lights, electric trains, 
projection and other equipment. 

SPECIFICATIONS 
6 -Volt range: 0.8V (up to 20 Amp.) 
12 -Volt range: 0.16V (up to 10 Amp.) 
variac -type transformer for continu. 
ously variable voltage adjustment. 
reads volts and amperes at same time 
on 2 separate meters. 
Transformer primary and secondary 
fully protected. 

In stock at local jobbers throughout the 
world. Write for free Catalog RB -3 

hua s -, b,Mr on e,a Coe, 

E/CO Z7 84 Withers Street 

Brooklyn It, N. Y. 
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Kit of 6 tools 
*2.50 
(suggested net price) 

New Tool Kit 
simplifies cutting 
of control 
and switch shafts 

Centralab 
Shaft -Kut Kit 

These tools are especially handy 
when you have to cut off a shaft, 
adapt a shaft and knob type, or 
pry out the slot in a Centralab 
"R" -type Front Fastatch Dual 
Control. Here's what you get: 

174 

1. Custom -made, hardened 
carbon- steel, shaft clamp 
that holds any shaft in a 
vise, firmly and without 
damage. 

2. Fine - tooth, high -speed 
hack saw blade that has ex- 
tra -fine teeth (32 per inch) 
for a clean cut. 

3. Precision, half -rund, 
needle file that is narrow 
enough to get inside the tu- 
bular outer shaft of a dual 
concentric. 

4...A"-else drill that is just 
the right size to drill out 
those few special plastic 
knobs so that they fit the 
inner shaft of a CRI. Fa.- 
latch dual. 

S. AK- 16 drill stop that 
limits the depth of cut to 
the exact dimension required. 

6. Small screwdriver that 
you can use to adjust set- 
screw knobs, and to do many 
other jobs. 

Ask your Centralab distributor 
to show you a Centralab Shaft - 
Kut Kit. See if you don't agree 
that it can be mighty useful to 
you in a hundred -and -one differ- 
ent ways. Then buy one. 

gb 
A DIVISION OF GLOBE -UNION INC. 
910 -C E. Keefe Avenue Milwaukee 1, Wis. 

e 755 

lines on a 110 -mile stretch because of 
excessive damage to pole telephone 
lines during winter weather. 

Another phase of electronics now be- 
ing explored by the roads is closed - 
circuit TV. Some of the possibilities 
involve inspection of under -parts of 
cars, procurement of car numbers in 
trains reaching or leaving yards, and 
facilitation of supervision in yards and 
other installations. Problems to be 
solved include visibility at night and 
operation under adverse weather con- 
ditions. 

Describing a recent instance where 
television helped to unravel an operat- 
ing problem, the report said that TV 
came to the rescue during the installa- 
tion of a new tower. It had been 
found necessary to take down a sig- 
nal tower that controlled movements 
into a passenger terminal. Another 
tower, which was to supersede the 
retired tower, could not afford a view 
of the entrance to a postal installa- 
I ion, where switching of mail cars was 
intensive. The problem was solved by 
mounting a TV system where it com- 
manded the entrance to the post of- 
fice, enabling the operator in the sec- 
ond tower to watch these switching 
movements. 

Another application of electronics 
for rail use now being pioneered in- 
volves self- identification of trains. An 
inert coil on the train activates, in 
passing, a track installation which re- 
sponds by sending out a coded impulse 
of the frequency to which the train 
coil is tuned. Theorizing on the pos- 
sibilities of this approach, the report 
said that besides identifying the train, 
these coded impulses could be made to 
line up switches for the train's move- 
ment into the terminals and perhaps 
perform other tasks in connection with 
its arrival. 

ANOTHER NEW DEVELOPMENT in 
communications, now being studied 
from the standpoint of applicability to 
railway use, is the "compandor." This 

device was developed to improve the 
intelligibility of speech transmission 
by increasing the signal -to -noise ratio, 
thus permitting operation of carrier 
channels over circuits that otherwise 
would be unsuitable because of exces- 
sive noise and crosstalk. Basically, the 
device consists of two units; a com- 
pressor at the transmitting end of a 
circuit to reduce the intensity range 
of transmitted signals and an expandor 
at the receiving end to restore the 
compressed signals to their original 
intensity range. Use of the compan- 
dor, it is felt, may result in consider- 
able savings in outside plant work and 
original equipment use, growing out of 
relaxed equipment design require- 
ments. 

WRIST -WATCH RADIOS, often called 
the ideal portable, if and when they 
ever reach a practical design stage, 
now appear to be close to a produc- 
tion point, thanks to the persistence 
of Signal Corps engineers at Fort 
Monmouth. 

Using three transistors, a 1000 -1600 
kc. model has been built at the labs 
with a sensitivity of 50 microvolts; 
substantial enough to permit pickup of 
a number of stations in New York 45 
miles away. 

The receiver consists of one regener- 
ative radio -frequency stage and two 
audio stages. A point- contact tran- 
sistor is used in the r.f. stage, with 
regeneration being obtained by utiliz- 
ing a transformer. with feedback being 
controlled by proximity of two coils. A 
miniature capacitor (8 to 50 µftfd.) is 
used for tuning. Audio amplification 
is obtained by a pair of p-n -p junc- 
tion transistors. A bead diode is used 
as a detector, and another is employed 
as a d.c. return. Power supply is a 
6.5 -volt battery (u" x W') consisting 
of five mercury cells (1.3 volts each). 
Battery drain is about 20 milliwatts, 
and battery life about ten hours. 

Although no antenna need be used 
in strong signal areas, a one -foot piece 

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 CITY CALL CHANNEL FREQUENCY POWER 

Alaska Fairbanks 11 198 -204 11 
Mississippi Tupelo 9 186 -192 26.9 
Oregon Klamath Falle KFJI -TV 2 54 -60 13 
South Dakota Rapid City 3 60 -66 1.48 
Texas Waco KWTX 11 198 -204 107.2 

NEW CALL LETTER ASSIGNMENTS 

STATE CITY CALL CHANNEL FREQUENCY 

Idaho Pocatello KWIK -TV 6 82 -88 
Washington Pasco KEPR -TV 19 500 -506 

ERP= (effective radiated power, kw.) Call letters to be announced 
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HIGH- ACTIVITY CRYSTALS 
at Bargain Prices! 

3 for $1.00 10 for $3.00 
Ta Lr Nour pirla Fund.1).i.... :.1 I. 

Transmitting MICA CAPACITORS 
Type A -3000 D.C. Volts 111.g. 
.1)1100:) - .001)117. - .00009 -.1)001 - 

n1n2 -.0001 -.0007, _.0007 -.003 A 
Only $ -45 ea. 3 for $1.00 

Type B -2500 ILC, Volts 11'kg 
.00035 -.0001 5.29 ea. 4 for $1.00 

Type c -Iton 1).r. Vohs r 
uns- .Ol -.0 -5 5.23 ea. 5 for $WLOkir O I C 

NEW REPAIR PARTS FOR BC -348 
(Models H. K. L. R only) 

4 gang tuning capacitor $ 1.95 
A l unlnunl front Panel $ 2.00 
I 2011. 3r1. and 1th l.r. 

transformer ashy. Each S 2.00 
('ryst: l tiller n 915 Kr. Crystal .5 6.50 
('.11', Oscillator %: ssembly S 2.00 
!II., Kr. Mounted l'ryslal S 2.75 

I n m S. ,...bit i can $12.50 
I, r0Ì S 2.75 

S .50 
Ose. a it- for h:.nd. ad.... S 2.00 .hl, $ 9.95 

Variable Condenser Bargains! 

lockelul eddaelni. 
ulath, lakes mis alle 

choice hoe for short wave 

' 2'im 5230. 
. section. Alr Cap 
69C ea.: 3 for $2.00 

EXPERIMENTER'S ITEM 
Fur p, ,.t''r Vial. F Lot, 
nodal 

' l r aa ,la In make contact el a rrl iiid 
e 

he laced In parallel. 
eat Atilummie re..., 

plane- and tanks. l Ne ....95e ea.: 3 for 
list. 
52.50 

METER BARGAIN 
N. m c 

1 - - 1 . 1 ' . U 11). .l 

T. .. 1.1. Sill'.-. ill 
' 10 1 a toll scaic : 

a 13.69 ea.; 2 for 55.00 

HIGH VOLTAGE OIL CAPACITORS 
All Top Brands 

Mid. KV Pria Mid. KV 
.1)01 50 $22.50 .2 50 
.01 5 1.29 .25 15 

.02 8 2.65 .25 20 

.02 20 9.75 .25 50 

.025 50 26.50 I. 7.5 

.025/.025 50 33.50 1. 15 

.1 3 .95 2. 5.5 

.135 7.5 6.95 2. 6 

Prie 
53;.50 

15.50 
177.50 
44.50 

6.95 
37.50 
9.50 

12.50 

9 CONDUCTOR CABLE 

11rni - 
cond. No. 2. 

m4a 
,vinl. arypper Imiel I,' .'1,. Avaih,i 

1loon. 1.5mi, `an,l 1- 00 IL. I )eel., 'at .IU tt. 
Sample £00 (t. reel $10.00 

HI -POWER CHOKE & FIL. TRANS. 
CHOKE 11: henries. 4 511nm., 125 ohms. OKV tesi. 

Mh ,1. 71/4xflaxlI ", 27 lbs $9.75 
FIL. TRANS. l'ri.: 4/0/2211 h e 5Vl'T. a 
Ames. Test Volts 4500 HMS. Itaythemn U5811 
5X055- CA. 23 Ills , New 59.50 

G.E. Servo Amplifier 2CVIC'1 Dual Channel. Type 

[i 
e51 11.29 pianos for Central Control System. on 

rises' Anal.lidym 111111 control motor ))islet In- 
low.. New. leen tina% $29.50 
A,nplidyne generator (:.K. 5AM:IIN.01A for hm'r. 
New 5Ì3.5g 
Control motor f,1) above O.K. 513A501-12A .5 111'. 
won kí11. Nile 52,50 

MISCELLANEOUS BARGAINS 

C 
e050 In.ephone Anlpl.l 54.95 

nfmando Pole Jacks..... 51.00 
BC1366M lack Bowes.. ..3 for 51.00 
Navy type 550G 400 y. SyncI,ro N 54.50 
D,Neenl,al SyYn 

r 
Type XIX. New $3.95 

Antenna Matching Units CU64AT $2.75 
Sweep Gen. Capacitor 5- 10mmlel 51.95 
ID -14 APN-1 Altimeter Indicator. New $2.95 
BC -359A Power Amp. Coil Assy 51.69 
Solenoid 24VDC 

4 
" Stroke. 2 10. pull 51.45 

50.000 .000 Ohm volume controls... . 10 for 51.29 
C -389 Head /only Plug Units.. .. 5.39 

Mic. Trans. for BC 371 -229944 - S .89 
Dual Vol. Cont. for SCR269 $1.25 
Power Supply Units PE 1124 512.5o 
Dumore 24v0C. Gearhead Motor 53.75 

MIN. ORDER $3.00 2 lep. C.O.. D's 
,17,* 7 Bron 

v,lh, N. Y., and su ,I "ct to cna Jr w.tno ut nol,c,. 

ELECTRONICRAFT 
Inc. i 

27 Milburn St. Bronxville 8. N. Y. 

Phone: DEerfield 7 -0044 

March, 1955 

of wire (built into the strap mounting 
the model) will suffice at other times. 
The earphone is a small hearing -aid 
type with an impedance of 2000 ohms. 

In the evolution of the tiny model, 
it was found that with a 60 -foot out- 
side wire antenna, only one regenera- 
tive stage was required to hear sta- 
tions in New York City from Belmar, 
N. J. With the addition of a single 
audio stage and an output transformer, 
a speaker could be used. Two stages 
of audio were required to compensate 
for the elimination of the antenna. In 
metropolitan areas the coils alone. it 
was found. can pick up sufficient sig- 
nal. When the receiver is held near 
the body. both the tuning and the re- 
generation will be affected by body ca- 
pacitance. Thus regeneration must be 
optimized for each tuning adjustment. 

During the tests, it was also noted 
that regeneration could be more easily 
controlled electronically, than by mov- 
ing a coil. One method tried involved 
insertion of a small 2000 -ohm poten- 
tiometer in series with the collector 
coil. A trimmer capacitor was also 
found effective for feedback when con- 
nected from collector to emitter; in 
this case the collector coil was re- 
placed by a resistor. 

The selection of a power source was 
primarily determined by the point -con- 
tact transistor, which operated best 
from a six -volt source. Junction tran- 
sistors. however, can be satisfactorily 
operated from a 11 -volt source. 

THE LULL in station -authorization 
activity continued in the early weeks 
of the New Year. with the blame be- 
ing fired at the high -low band probe, 
investigation of the networks, the TV 
radiation study, and the satellite - 
booster quest. Station owners and 
prospective operators were simply 
standing by and waiting until the Com- 
mission and Congress set a policy that 
will hold, before they push for a license 
to install (and spend hundreds of thou- 
sands of dollars, too.) 

The few who did follow through and 
receive approvals are listed on page 
174 of this issue. 

ELECTRONICS has become truly a 
magic wand for the military. To wit, 
at the Air Research and Development 
Command Wright Air Development 
Center, Dayton, Ohio, there's an amaz- 
ing electronic problem solver, popular- 
ly known as OARAC (Office of Air 
Research Automatic Computer). that 
has saved the Air Force millions of 
manhours and thousands of dollars. 

OARAC's brain is a whirling metallic 
memory drum upon which electrical 
impulses representing 10.000 ten -digit 
numbers can be stored until needed. 
The machine can add or subtract two 
10 -digit numbers in 1 /11,000th of a 
second. It can multiply or divide these 
numbers in 1 /200th of a second. And 
should an error occur during computa- 
tion, one of nineteen different alarms 
localizes the error immediately. All 
thanks to the miracle of electronics. 

L.W. 

'ny 
FERRO -SHEEN 
the sensational 

NEW iris TAPE 
BRAND 

Reduced Head Wear ... from 40% to 
100%. 

Unexcelled Adhesion ... no shedding of 
oxide. 

Extended Frequency Range ... f-equency 
response limited only by the recorder 
you use. 

Reduced "Drop- outs" ... nodules and 

agglomerates virtually eliminated. 

Permanently Plasticized ... no inbrittle- 
ment with age. 

In addition to Shamrock 300 and 

Sound -Plate 220 we are featur- 

ing Long Playing FERRO -SHEEN 

Irish Tape... on new thin base. 

NOW you get 5O% LONGER PLAYING 

TIME on the same size reel. 

Available on either Mylar4 or Acetate 

Base at your dealers today! 

For the full 
FERRO -SHEEN story . 

Write to Dept. RN -3 

ORRADIO Industries, Inc. 
Opelika, Alabama 

American Pioneers in Magnetic Tapes 
Export: Morhan Exporting Corp., New York, N. Y. 

Canada: Atlas Radio Corp., Ltd., Toronto, Ontario 
DUPONT'S NEW SUPER STRENGTH FIL1.1. 
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crystal pickup cartridges 

replace 210! 

AT A TOTAL COST OF ONLY $18.00 LIST 

The MODEL W68 
replaces 41 Crystal 
Cartridges made by 
the five leading 
manufacturers. 

The W68 is a "Muted Stylus" type, Dual - 
Weight Cartridge. The dual weight makes it 
possible to replace either aluminum or steel 
case cartridges- without adjusting tone -arm 
balance. With weight slug net weight is 25 
grams; without weight slug net weight is 12 
grams. The W68 is equipped with the fa- 
mous A62A silent -tracking, "Muted Stylus" 
needle. Model W68 -List price S7.50 

The MODEL W78 
replaces 149Cartridges 
made by the five lead- 
ing manufacturers. 

Model W78 is a Dual -Volt, Dual- Weight 
Cartridge -so versatile it replaces 149 other 
cartridges! This cartridge alone will become 
a sensation overnight-because it replaces 
steel or aluminum case cartridges, of either 
high or low output! The W78 provides the 
broadest coverage at the lowest investment - 
only S5.55 list. 

General Information: With weight slug, 
net weight is 25 grams; without weight slug, 
net weight is 12 grams. In addition, Model 
W78 has a capacitor, furnished as an acces- 
sory. Without capacitor, output is 4.0 volts; 
with capacitor, output is 2.0 volts. 

The MODEL W70 
replaces 20 "Special" 
Cartridges. 

Model W70 is a completely new cartridge 
in the Shure line. It replaces all the Webster 
"CX" and "C" Series Cartridges, comes 
equipped with all the necessary accessories. 
The W70 is more than an adequate replace- 
ment: it is an improvement, because it uses 
pin jacks- doing away with laborious 
"threading" of leads through the tone -arm. 
Model W70 -List price $4.95 
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BOOKS 
"ADVANCED TELEVISION SERVIC- 
ING TECHNIQUES" by RETMA Pilot 
Training Course Teaching Staff. Pub- 
lished by John F. Rider Publisher, Inc.. 
New York, 42 pages. Price $.95 (Lab- 
oratory Workbook) and 157 pages. 
Price $3.60 (Manual). 

These two volumes are the "text- 
books" for the RETMA Service Com- 
mittee's training course which was set 
tip for the purpose of up- grading prac- 
t icing technicians, keeping practicing 
technicians abreast of new develop- 
ments in the field, teaching practicing 
technicians the principles and practices 
of good customer relations, and instill- 
ing standards of ethics in service tech- 
nicians. 

The "pilot course" which was con- 
ducted at the New York Trade School 
in New York City has proven so suc- 
cessful that the present "course" is 
being made available to trade and vo- 
cational schools throughout the coun- 
try. 

This book details recent TV re- 
ceiver trends and developments. The 
material is written in simple, easy -to- 
understand language. Emphasis is 
placed on understanding the purpose 
and contribution of each section of the 
TV receiver. Symptoms of troubles 
arising from defects in each section 
are highlighted and proper procedures 
for locating the faults are explained in 
detail. 

Many technicians will meet these 
books through courses offered in their 
localities but for those who do not 
have an opportunity to attend such 
classes, these books would be of value 
as home -study material. 

* * * 

"RADIO- TELEVISION SERVICE PRIC- 
ING GUIDE" compiled by Robert '1'. 
Oelrich and Harold Justice. Published 
by Oelrich Publications, Chicago. 44 
pages. Price $2.95. Spiral bound. 

This manual is designed to improve 
technician- customer relations by pro - 
viding tangible proof of "average" 
service charges prevailing in the in- 
dustry. 

The "averages" have been deter- 
mined by canvassing service shops in 
Chicago which, admittedly, might re- 
sult in higher figures than would ap- 
ply to smaller cities and towns, but on 
the whole the listings provide a spring- 
board on which the technician can 
base his charges. 

In case the prices listed are too far 
out of line with local custom, the pub- 
lishers have provided a duplicate set 
of pages without prices in which the 
technician can insert his own charges. 
The page facing the prices carries an 
explanation of the service involved and 
a "justification" for such charges, told 
in simple non -technical terms. Thus, 
the entire book is designed to be 
handed to the customer by the tech- 
nician for his perusal and study -a 

i . 
ONLY THE . 

New Hi -fi Amplifier 

Gives You All This 

in 1 Chassis i i 

I 

3 

I 
9101 -Rg King St., Franklin Park, Ill. 

i RUSH FREE NEW BULLETIN 

te Nome_ 

Address-- _ _ _ _ _ _. - _ -. 
rio 

jCity _ - -._Zone Sate i 

20 WATT TRI- LINEAR, or 10 

WATT TRIODE OPERATION 

SELF -CONTAINED PRE- 

AMPLIFIER and CONTROLS 

4- POSITION RECORD 

COMPENSATOR / / /. " / / /// 
Model 60-PG 

$995? 

Backed by many years of 
Grommes research and develop- 
ment. Precision constructed to pro- 
vide audiophiles with the best 
high fidelity equipment at the low- 
est price possible. 
Power Output -Tri -linear 20 watts. 
30 watts peak; Triode 10 watts. 20 
watts peak. 
Distortion -.5% harmonic and 1.5% 
intermodulation at 20 watts. 
Frequency Response-:-t 0.5DB. 15 
to 50.000 CPS. 
Power Response --' 1.DB. 20 to 
20,000 CPS at 20 watts. 
Damping Factor -10. 
Rumble Switch, loudness switch, 
tape output. 
Terminal Board Construction-High- 
est quality components. 
Adjustable Control Panel- Finished 
in rich brown and gold. 

See Neores, NI -FI Jobber or Sind C 

DIVISION OF PRECISION ELECTRONICS, INC. 
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novel and handy solution to the never - 
ending wrangle over charges. 

"TV FIELD SERVICE MANUAL WITH 
TUBE LOCATIONS" by Harold Als- 
berg. Published by John F. Rider Pub- 
lisher, Inc., New York. 121 pages. 
Price $2.10. Paper bound. Vol. 3. 

The third volume in this current 
series of manuals for technicians 
covers receivers made by Emerson and 
Fada. Like the first two volumes, for 
every receiver model and chassis 
covered there is an individual listing 
of trouble symptoms as well as direc- 
tions for their cure. This guide of 
"cures" is in the form of a trouble- 
shooting chart. 

The symptoms and causes of faulty 
operation are covered in the early 
pages of the manual in the form of pic- 
ture tube patterns. For each of these 
pictures, there is a descriptive para- 
graph describing the probable cause of 
the trouble and the circuit that should 
be suspected. 

For each chassis there is a tube 
location guide, a control guide, a table 
of key voltages, and the set's troubles 
and their cures. 

Those who have used the earlier 
volumes will welcome this book cover- 
ing the Emerson and Fada sets since 
it is as useful as its predecessors. -50- 

I1111TO CREDITS 
Page Credit 
37,39.41 (right), 42. 50. 52..,.. Radio 

Corporation of America 
40 (left) Motorola Inc. 
40 (right) Stewart-Warner Corporation. 
41 (left). 5:3...General Electric Company 
45, 46, 47 .International Electronics Corp. 
48 Sylvania Electric Products Inc. 
60 (top left). (lower top right) ...Radio 

Merchandise Sales 
60 (top right). (bottom center) Trio 

Manufacturing Co. 
60 (right center). 61 (Fig. ")... Mfg. ance 
60 (top far right). (bottom. second from 

right) .. Crown Controls Company, Inc. 
60 (left top). (bottom right) .IID 

Manufacturing Company 
60 (left center). (bottom left) .. Channel 

Master Co. 
60 (left bottom). (bottom, second from 

left) ....Leader Electronics 
61 (Figs. 1. 2, and 4) ... Cornell- Dubilier 

Electric Corp. 
63.64. 65 Gibson, Inc. 
76. 77 The Radio Craftsmen 
152 La Pointe Electronics Inc. 

ERRATA 

In the article "DX -ing with the Tinymite" 
which appeared on page 154 of the January 
1955 issue, the APC tuning capacitor, C:,, was 
mentioned in the text as being a 100 Auld. 
unit. The value 25 µµ1d. given in the parts 
list is the correct value. 

* * Y 

The article "A Semi- Automatic Tube Check- 
er" by Phil Weiss, appearing on page 50 of 
the December, 1954 issue of RADIO 6 TELE- 
VISION NEWS, omitted listing the input con- 
trol, R. setting for each tube to be tested. 
This list is given below: 
6AB4 -7 
6AC7-2 
6AG5 -3 
6AG7 -2 
6AH6 -2 
6A15 -4 
6AK5-3 
6AK6 -6 
6AL5 -10 
6AT6 -8 
6AU6 -4 
6A V 6 -8 
6BA6 -5 
6BC5 -3 
6BE6 -7 
6B16 -3 
6SK7 -8 

6BL7 -10 
6ßQ7 -7 
6BX7 -9 
6C4 -10 
6CB6 -2 
6F6 -9 
6H6 -10 
615 -9 
616.8 
6K6 -8 
6SA7 -8 
6SG7 -3 
6SH7-5 
6S17-5 
6SK7 -6 
6SL7 -8 
6SN7 -9 

6SQ7-9 
6SA7 -10 
6SS7 -6 
6T8 -8 
6U8 -8 
6V6 -7 
6W6 -10 
7A4 -10 
7A5.10 
7A8 -10 
7AF7 -9 
7AG7 -7 
785 -8 
7B6 -8 
7C5 -8 
7E6 -10 
7F7 -9 

7G7-4 
7H7-10 
717-8 
7N7.10 
7Q7-6 
7117-4 
7S7-8 
7V7-3 
7W7-7 
7X7.9 
I2AT7-7 
12AU7-10 
12AV7-9 
I2AX7-8 
12BH7-I0 
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TOP 
1 QUALITY TUBES GUARANTEE 

,--BFáw 
MF,pS'F,R/fS / 

Type Price MORE THAN A MILLION tubs- on h:u1: We Il-it hole ooh n ,1 

OB2 .79 
in se, :ant t l 4 , iision and radio type., order all epos you nerd, ti,tlu r ,. 
r not -we'll .ship orwnptly from our I111g t0,-k, at LOW EST CO MPET I i i V E 

024 .54 PRICES! All our tube, ale lab -toted, Otlls guarantee.) FOR ONE YEAR, ay i u. 
di.idually lased in our colorful cartons. IA7 .53 

IAX2 .69 
1B3 .69 
1D8GT .77 
1G4 .49 
1G6GT .54 
IHSGT ,43 
1L4 .49 
1LA4 .59 
ILA6 .79 
ILCS .59 
1LD5 .52 
1LE3 .78 
ILN5 .57 
IPSGT .56 
1QSGT 
IRS 
1S4 
ISS 
1T4 
1134 
IUS 
IV 
IX2A 
2A3 
2A6 
2A7 
2X2 
7X2A 
3A4 
3A5 
3A8 
3B7 
3D6 
3LF4 
3Q4 
3Q5GT 
3S4 
3V4 

Type Price 
5T4 1.28 
5Ú4G .55 
5V4 .82 
5Y3GT .39 
5Z3 .44 
6A8 .69 
6Aß4 .51 
6ACSGT .99 
6AC7 .89 
6ÁF4 .89 
6AF6 .75 
6AG5 .56 
6ÁG7 .95 

.57 6AH6 .89 

.54 6A15 .89 
.58 6AK5 .79 
.45 6AL5 .41 
.55 6AL7 .89 
.53 6AM8 .75 
.48 6AN8 .79 
.69 6AQ5 .49 
.69 6AR5 .45 
.95 6AS5 .50 
.49 6AT6 .41 
.64 6AU6 .45 
.39 6AV6 .40 

1.85 6AX4GT .59 
.44 6ß8G .53 
.90 6BA6 .49 
.60 6BA7 .56 
.39 6BC5 .54 
.39 6ßD6 .49 
.79 68E6 .49 
.55 6ßG6 1.24 
.69 6BH6 .48 
.56 61316 .49 
.58 6x5 .69 

FREE 
OFFER! 

A 
Tinos. List 
Value Ito- 
pros. 520.00. 
FREE with 

icr 
y der 

e s25.óó or 
Morel 

6BK7A -72 
6BL7GT .89 
68N6 .79 

Type Price Type Price Type Price 
6C4 .41 6SS7 .60 12AT7 .23 
6C5 .39 6ST7 ,49 12AÚ6 .45 
6C6G .57 6T4 .95 112AU7 .58 
6C8G .85 6T7G .79 12AV6 .44 
6CB6 .57 6T8 .79 12AV7 .72 
6CD6 L49 6Ú7G .45 12AX4GT .68 
6CF6 .64 6U8 ,79 12AX7 .63 
6CS6 .51 6V6GT .47 12AY7 .89 
6D6 .69 6W4GT .45 12B6 .49 
6E5 .48 6W6 .56 12ßA6 .49 
6F5 .39 6X4 .39 12BA7 .59 
6F6 .45 6X5GT .37 1213D5 .49 
6F8G .99 6X8 .79 1213E6 .49 
6G6G .65 7A4 .54 12BH7 .65 
6H6 .49 7A5 .59 12BY7 .69 
615 .40 7A6 .69 12ßZ7 .65 
616 .59 7A7 .69 12C8 .34 
617 .49 7A8 .59 12FSGT .35 
6K6GT .45 7B4 .44 12H6 .45 
6X7 .39 785 .59 1215GT .45 
6K8GT .79 7B6 .59 12J7GT .58 
6L7G .59 7C4 .58 12X8 .58 
6N7 .98 ' 7C5 .59 12Q7GT .59 
6117 .49 17C7 .65 12SA7GT .64 
6S4 .49 17E5 .59 12SC7 .69 
6S7G .59 7F8 .95 12SF5 .49 
6 S A 7 .54 7H7 .59 12SG7 .75 
6SB7Y .89 717 .75 12SH7 .75 
6 S C 7 .79 

1 71.7 .59 12SJ7 .59 
6SFS .45 7117 .65 12SK7 .62 
6SF7 .59 7S7 .85 12SL7GT .57 
6SG7GT .49 7V7 .91 12SN7GT .58 
6SH7 .60 7W7 .85 12SQ7GT .56 
6SH7GT .50 7X7 .70 12SR7 
6517 .50 7Y4 .44 12Z3 .39 
6SK7 .49 7Z4 .49 14A4 .69 
6SL7GT .59 

I 
lay .69 14A5 .59 

6SN7GT .59 12A6 .59 I4AF7 .59 
6S07 .45 12A15 .49 1488 .65 
6SR7 .45 12AT6 .41 14F7 .67 

6BA6 .95 SEND FOR OUR FREE LISTING! 
6BQ7A .92 
6ßZ7 9z EXPORT INQUIRIES INVITED 

Type Price 
14F8 .95 
14H7 .59 
14N7 .69 
14Y4 .69 
19ßG6 1.35 
19T8 .79 
25AVSGT .84 
25BQ6GT .89 
25L6GT .49 
25Y5 .85 
2525 .64 
25Z6GT .48 
26 .44 
27 .38 
32L7GT .98 
3585 .49 
35C5 .48 
35L6GT .49 
35W4 .43 
3574 ,45 
35Z3 .43 
35Z5GT .47 
41 .41 
43 .55 
45Z3 .42 
46 .49 
49 .44 
50A5 .55 
5085 .49 
SOCS .49 
50L6GT .61 
56 .49 
57 G5 
58 .58 
70L7GT 1P0 
71A .54 
75 .49 
76 ,43 
77 .55 
78 45 
81 1.11 
84 .54 

ELECTRON I ' WHOLESALERS. INC. 
140 DUANE STUFI NEW YORK 13, N. Y. Phone: BAreley 7.7616 

COMPLETE 
HI -FI SYSTEM 

You get famous quality- 
VM Changer 951 
Regal T -9753 FM -AM Tuner 
combined with 10 watt Hi -Fi 
Amplifier 
GE (203A Speaker: 15.13.000 
cet 

9.sß 
No Motors! No Electricity! 

ROTATES ELECTRONICALLY 

rIIF ea,,,.,_ 516.95 v 
Electronically , 
phre :1a1W rvrtptis 

rv 
io 

in, on . vivo 
Yn t 

Clear ow 
t ,,.irvc- 

Witt 
er e l 

is ,n- oltct,rl °i is' -Ioi,or8i nll,le 
len 

slacked with IS hi- 
nsll double alloy alum - 

Muni elements. In hick,. 
...teems tch. 75 n. it 

able. 
Tx-S99 s as AX -599 

n 
r but ludes 3 3 n. 

masts, guy ring i mtg. 
base sl11.95 

Bargain Scoops! 
Pic Tube 1l,,, -ttr, 
\ u -nr,,, -Mil . 

95e ea. 

. Full Ranee Plas- 
tic Rtenrding 
Tape. 11,,1' ,v1: 
2E11.7 .5I.9S ea. 

l'o chaire: AI- 
rvr\ 1n Speak- 

4 or 
rnaa,ìlsäetea. 

FOR FRINGE 
AREA 

Type Price 
85 .59 
89/Y .49 
117P7GT .98 
117Z3 .38 
807 1.39 
2051 .95 
9001 1.48 
9002 .98 
9003 1.48 
9004 .97 
9006 .68 
Cathode Ray 
5BP1 3.98 
5BP4 5.95 
5CP1 5.95 
7BP7 7.45 
12DP7 19.50 

SPECIAL 
PURPOSE 

TUBES 
Only a typi- 
cal sampling 
listed here. 
Prices in our 
Listing will 
speak for 
themselverl 
211 2.21 
304TL 5.95 
801A .39 
803 2.90 
815 3.90 
1619 .35 
1625 .29 
1626 .49 
1629 .44 

Minimum 
a e 510. 
P lease 
elude 25/ 
deposit with 
Sub 

t 

l ect to 
Cha nge with - 
notice, All prices 

F.O.B. 
, 

WRITE FOR 
TYPES NOT 

LISTED 

DR" HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN AND STUDENTS 

Model 

2 VOLS.46 O PAY ONLYS I MO. 

A UDI:LS T.V.- RAI)IO 
sI- 1IVICE LII3RARY- 
Ilighly Endorsed -1001 
Facts-Over 1552 Pages- 
625 Illustrations, Diagrams 
of Parts. l'resents Impor- 
Iant Subjects of Modern 
Radio, Television, Indus- 
trial Electronics, F.M., Pub- 
lic Address Systems, Auto, 

, Marine & Aircraft Radio, 
Phonograph Pick -Ups, etc. 

IT PAYS TO KNOW! 
The Basic Principles - 
Construction- Installation - Operation - Repairs - 
Trouble Shooting. Shows 
(low to get Sharp, Clear 
T.V. Pictures. Install Aeri- 
als -(low to Test. Explains 
Color Systems, Methods of 
Conversion, Terms, etc. In- 
cludes l'Itra high Fre- 
quency (CALF.) 

for Quick Ready Ref - 
er,nre & ILune Sttldy, Tells Ilow to Solve T.V. 
& Radio Troubles- Answers Your Questions. 

Get this Information for Yourself. 
7 DAY TEST -ASK TO SEE IT! 

MAIL ORDER 
AUDEL, Publishers. 49 W. 23 St-, N.Y. IO, N.Y 
yee i ial. If RÑ OlS aaia7 day+ 

SG on V. 
twm 

SERVICE 
n s 

Vols. 
monthly 

until 56 is paid. Otherwise I will return them. 

Ax-599 

u 

Checks oil TV, 

Radio G Pic Tube 

ok ̀ 7 $3.95 Filament, 
FAST! 

%St 
r,- 

i aity. 

,de. iinnlaiv or 
w dh lent Iea.1s. 

Write for FRZE FYI Bulletin 215 

WHOLESALE 
RADIO PARTS CO., Inc. 

311 W. Baltimore St. Baltimore 1. Md. 

Name 

Address. 

Occupation 

Employed by 
RN 
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1 INTRONI 

COMPLETELY 

SERVICE... 

COLOR TV 
with only two 

NEW instruments!' 

$4995 

NET 

I 

RAINBOW GENERATOR 
Model 150 

Patent Pending 

NEW CIRCUITS incorporated in this instrument 
greatly simplify the TEST and ALIGNMENT of 
color TV circuits. NEW LINEAR PHASE SWEEP 
produces the COMPLETE PHASE RESPONSE 
CUR VE, o si sting greater accuracy with fastera lign. 
ment and elimination of color bar drift problems. 

APPLICATIONS 
MASTER PHASE CONTROL test and alignment 
CHROMA DEMODULATOR test and align. 

ment (either I/O or R.Y /B.YI QUADRATURE 
TRANSFORMER test and alignment MATRIX 
CIRCUIT test and alignment BURST AMPLIFIER 
test and alignment PHASE DETECTOR CIRCUIT 
alignment for reference oscillator REACTANCE 
CONTROL and REFERENCE OSCILLATOR adjust- 
ment 3.58 MC TRAP alignment TROUBLE- 
SHOOTING and PHASE ALIGNMENT in M 
home by picture patterns. 

$7995 

NET 

' s 

WHITE DOT GENERATOR 
Model 160 

L 

THE WHITE DOT GENERATOR ENABLES COM 
PLETE ALIGNMENT OF ALL COLOR CONVER. 
GENCE CIRCUITS PLUS SWEEP CIRCUIT LINEARITY 
AND SIZE, AS WELL AS GENERAL TROUBLE- 
SHOOTING BY SIGNAL TRACING. 

APPLICATIONS 
DYNAMIC CONVERGENCE -vertical and hori- 

zontal test and adjustment DC CONVERGENCE 
-test and adjustment DEFLECTION COIL- 
positioning for best convergence BEAM 
MAGNETS -alignment for best convergence 

DYNAMIC PHASE ADJUSTMENT -vertical and 
horizontal FOCUS -test and adjustment of 
DC and dynamic focus TROUBLESHOOTING 
of oll circuits affecting convergence LINEARITY 
-test and adjustment of horizontal and vertical 
sweep linearity. 

FREE LITERATURE ON REQUEST 

WINSTON ELECTRONICS, INC. 
Dept. 101, 4312 Main Street 

Philadelphia 27, Pa. 
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"Well pa, Moise 
because we NEED 
ART -13 -- DY -11 or 12 -- CU -25 
BC -221 -- RA -34F -- TS -62 
TS -382 -- TS -147 -- TS -148 

Pkure az Wkse eallece- 
ASSOCIATED INDUSTRIES 
6855 Tojarloa Avenue STanley75458 No.Hollywood, Calif. 

.. 

Rate 50c per word. Minimum 10 words 

RADIO ENGINEERING 
l'11YIPLETE radin, 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 

TELEVISIONS. Working. $:l0 up. WIAI'I, 1120 
South Randolph, Arlington 4, Virginia. 
CODE Practice Elect ronie Oscillators new, Guar- 
anteed. Not a kit. $1.00 postpaid. Details free. 
Stout, 2211 E. Broadway, Muskegon, Michigan. 
SCINTILLATION Crystals. Sodium Iodide, Thal- 
lium actisated heruletieally sealed tested. 1 "xl" 
$75 I'- "t l" '1211. 144 "x2" $250. Shelby Instru- 
ment, 1701 SLlgnolia, Long Beach. Calif. 
TV Sets $16.95. Tubes 29e. Jones, 1115 Rambler, 
Pottso. u, l'a. 
ALI'SIINI'M Tubing, Angle and Channel, Plain 
and Perforated Sheet. Willard Radcliff, Fostoria, 
Ohio. 
FREE: Get our monthly electronic lists. Dick 
Rose, Everett, Wash. 
FORTY Complete VHF Radio Terminals. These are 
designed for telephone service In the 72 -70 me. 
band, and are ideal tor setting up a communication 
system along a pipeline, railroad, or in moun- 
tainous or bush country. Each terminal consists 
of the following: 1 -Link Radio Type 1498T Trans - 
nmilter: 1- Link Radio Type 111181' l'ow'er Supply; 
1- link Radio 'l'ype 14981í Receiver; 1- 8ndehuan 
200 ,luit Power Amplifier: 1 -Type 19'1:1 Power 
Supply; 1- Federal Type 10111 V -F Ringer; 500 ft. 
-Type RI; 811 Coaxial Cable; 2- 1Velded steel 
)'agi Antennas -5 element; 1- Lister Diesel -Gen- 
erator set, 2 EW. P. J. l'lishner, 550 Fifth 
Avenue, New York City. 
DIAGRAMS -Radio $1.00; record changers, re- 
corders $1.25. Television with service data $2.00. 
Where model unk 'n. give part numbers. Era - 
mer's Radio Service. Dept. S53, 36 Columbus Ave., 
New York 23, N. Y. 
TAPE Recorders, Tapes, Accessories. Unusual 
l'aines. Dressner, Box 6611, Peter Stuyvesant 
Station, N. Y. 9. 

TOISES and equipment bought, sold, and ex- 
changed. For action and a fair deal write B. N. 
Gensler, W2LNL 136F Liberty, N. Y. 6, N. Y. 

III -FIDELITY Bargains -Rand new, factory packed 
('ollaro RC-54. Dual sapphires. 45 spindle- $38.75. 
Fenton (English) III -fidelity Basic 7% II'S tape 
recorder with three 4 -pole minors, push button 
controls old head -$49.55. All Items )'repaid. 
Tuners. Amplifiers, Speakers, Baffles. Turntables, 
cte. All Low Privet], New, )'repaid -Write Today. 
Fidelity Unlimited, 63 -03 39th Ave., Woodside 77, 
N, V. 

GEIGER counter Kit. Complete $17.50 postpaid. 
Easily assembled. Send cash with order to Stow- 
ers & Son, 804 Grand, Kansas City, Mo. 

TYRES -70"4 to 90% Discount. Government 
manufacturers. Jobbers. etc. surplus. Guaranteed 
1 year. Free catalog on request. Cadillac Trading, 
Dept. AD, 231.07 Linden Blvd., Jamaica 11, N. Y. 
DIAGRAMS for repairing radios $1.00. Television 
$2.00. Give snake, model. Diagram Service loos 
672 -RN, Ilartlord 1, Conn. 
TV TRADE -In sets. l'hilco, R.C.A.. Emerson, 
others. list available. 10 " -$17. 12" to 17 " -$20 
lip. 1Vashtek Service Co., Dept. It, 1501 Boston 
Road, Bronx, N. Y. 
TWENTY new assorted resistors $.50- Postpaid. 
Free list. Bigelow Elect roes ics, Beulah. Michigan. 

March, 1955 

BRAND NEW RECEIVERS 
9 -5'ER 

BC 453-190-550 KC 
Made by $750 
\ Gestern Electric 

NEW R1 /ARR -1 

With data for making an excellent 
preamplifier for 2 $350 meter receiver J 

Ohio Buyers Add 3% Sales Tar 

WESTERN SALES 
1218 Prospect Ave. Cleveland 15, Ohio 
Satisfaction Guaranteed or Money Refunded 

TV -I-M antennas. All types including UHF. 
Mounts, Accessories. Lowest prices. Wholesale 
Supply Co., Dept. II, Luneuburg, Mass. 
"DANGER High Voltage" metal signs. 3 "x12 ", 
baked enamel. $1 ea. Allsigns, 21120 ItradleY, 
Chicago Is. 

WANTED 

11',1 N'rEl): Amateur. or Gov't surplus electronic 
equipment. technical manuals, supply catalogs. 
particularly Alt'l' -13. AIIN -7. APR-4, 11C -11111. 75,1, 
:12%', Itl' -221, Itl' -:;IS. ,1h1' -1. RÁ-31. complete or 
parts. Cash or trade for New Johnson Viking, 
Ranger. llallicratters. Ilamwarlmld. Gonset, Tel - 
res. National Fisher III -FI, Stephens, l'entrun. etc. 
Alltrunics. Box 19, Roston I. :lass. Richmond 
2- 11048. (Tool Howard, 11' -1 -A FN). 
l'SEI) Television Receivers. No Junk. Seale Cor- 
poration, )'lain Dealing, Louisiana. 
WAN-TED: Type Ií19 /TIIC -1 Receivers. Box 543, 
Radio & Television News. 
WILL Buy All. Art -I3 /type T -47Á $2110.00. 
Art -I :.type T -17 $150.011. BC-788C Altimeters 
$100. It'. ,1ItN7 Radin Compass $125. ARC-3 
Complete S1 x3.1111. It(' -318 Itec'r Modified $35. 
BC-3Is lite r unmodified $50. A111' -1 Radio 
$150.110. BC -312 beer $10.00. I3(' -312 Ilee'r 
$50.110. Ship Via Express 1'.0.1)., Subject to In- 
spection to: H. l'Mnnrgann, 49-57 Washington Ave., 
Little Ferry, New Jersey. 
AN/APR-4. AN /API( -9. other "APR," "Alti( -," 
"TS -," ARC -1, ARC-3, ART -13. everything sur- 
plus; Tubes. Manuals, laboratory equipment. 
Describe. price in first letter. Engineering Asso- 
ciates, 434 Patterson Rd.. Dayton 9, Ohio. 

BUSINESS OPPORTUNITIES 

RADIO -TV Sales & Serv. S. C. Calif. Nlnt hits. 
Only I in town. franchise un Hoffman, ItCA, 
Deh'y equip ire!. $15.000 + Invent..°-21352, Ford. 
11125 Hollywood lit., Los Angeles 214. Calif. 
1111V Wholesale -25.000 items- ealalog 25e. Mat- 
thews, 14722 -116. Broadway, NYC 36. 

HELP WANTED 
INSTRUCTORS. (yell- versed In Radio and Tele- 
vision. Send complete resume of education and 
experience tu Educational Director, Electronics In- 
stitute, Inc., 21 Henry Street, Detroit 1, Michigan. 
TELEVISION Jobs- Naines and addresses of com- 
panies to contact. $1.00. Fitzgerald, Dept. A -14, 
3038 N'est Wellington Avenue, Chicago 18, Illinois. 

CORRESPONDENCE COURSES 
USED correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah. Ala. 
USED Correspondence Cmtrses, Books, Bought, 
Sold, Rented. Catalog Free. Educational Ex- 
change. Summerville. Ca. 

RECORDS 

25-50//, DISCOUNT on guaranteed factory fresh 
LI' records. and pre -recorded tape. Send 20e for 
complete LI' catalogue. Record Sales, 4710 Caro- 
line. Houston 4, 'Pestas. 

MISCELLANEOUS 
TEST Equipment Repaired and Calibrated by Fac- 
tory staff. All slakes. Superior. Simpson, Trip- 
lett.. etc. )'rompt service. Free estimate. Our 
nineteenth year. Douglas Instrument Laboratory, 
176 Norfolk Avenue, Boston 19, Mass. 
Ill -FI 16" Transcriptions List 10e. Transcriptions, 
166 Barkley, Clifton, N. J. 
ALL makes speakers repaired. Amprite Speaker 
Service, 70 Vesey St., New York City 7. 

THOUSAND "(Duality" Business Cards $3.95. 
Stickers $2.95. Postpaid. Trowbridge, 312 -G West 
75th, Chicago 21, 

of Our! f e/" 

OPENS and CLOSES 

YOUR GARAGE DOOR 

Everyone can afford this 
modern convenience! 

* It's really simple to install ... 
one man can do it easily! 

* Takes just an afternoon with 
common hand tools; no soldering. 

* Complete instructions assure 
professional- type installation. 

Available from electronic ports distributors 
Illustrated literature upon request 

10111RÁ,` 1 owO{ 
0777 N DAWN AVE 
CHICAGO 25 Ill 

Manulaclmes of eleci,o ^rt equi pmenl since 1978 
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i 

"TA B" 
THAT'S A B Y 

MONTHLY BARGAINS 
C.D. Condenser HT 14 /:0121 
250003111,11. V. 11.98: . /512 
Pentode. (l5, pul Nftor 
V.O . ....... ....:t for SI 
IF Trans. 4M:14C. 49c: I: S2 H530 Cord 171 6200: 12 55 Planetary Drive 5:1 & I $2.49 
Brach \1(90.1 Nenn Arrestirr.. .:1/31.00 
Isol. Transformer Vs 1111 to 25, or 440' 
150 wall ... ,54: 2/57 

Globar T2EIO /:l. -.n 1: Oí5á .i ípí14' NE \- -t .. 52 

106 WATT SEC PHOTOFLASH KIT- 
AC 

11 lobe 

`l+I 

.1 1,1 ...533.98 
BATTERY 106 WATT SCDS KIT 

532198 

í'1:1.h 
512,98 

525 MFD 50V'S3W5r, .a low 
leakam. h2no11. r Ú.,. ,1 

16 MFD; 
to 

2C8SOWS 01 b. 2 $10 
IS MFD 1.8 to 2.85V SOWS` 555: 2 58 
CI(SS17 mini e;.. purl... 53.88 
600 VAC 
1500VDC 1`V Irni.a,n iteclilr.r 52.98 
l.leelrnlne FI :,-Il 12lá, lle.k ekt. data... 50e 

"TAB" FOTOFLASH & STROBE 
LAMPS ]rah \ \'. -, r. 

n. nepl :lees .1150 Cana, 
TI.W FA 104,1.'7118 150 S 5.98 
TISI Asid Ia) .-,BUaX 1011 10.98 
23ST (:F: FT 2111 2011 9.98 
TOVA VVI., 4331) 2011 9.98 
V414 Nail& 200 10.98 
TI .\ D\ & FAIN/ 101 9.00 
Tu I'\(' 2'1& :I,-1Ú 1. -.11 10.00 

:TUFT Sul tFl 49.98111 
v '11 r Ooil for 1.1161Sí Volt Flash $1.7 Write for "TAS" Flash Tube Data.... SOC 

*GTD TEST 
EQUIPMENT 

Prices Slashed 
EMC 2i dt rube Tester 

lO It..... -TAB- 521.95 
VAC .1116E rV>I 1úl 

511109. TÁ11 "521.95 
[MC .15,.1 Mullilestrr 
326.1/5 í1e:5. 'TAI(' $23.95 INC .2110 Mutual 4. 1m11. Tube Tenter 

1 Ste.. ... ......Special 387,50 
HICKOK 01h1.. Tube Teder 5101 Beg. $150 "RI 11 1051 a.114.7 I Ise... , ..53e 
SIMPSON L í1a1 5:íM.17 Reg $35 Demnstrator Models 

Same ecs, 
La Flash Lamp Dun, H 

Uetleetnr 54.98: .r 

VARIABLE VOLTAGE XFMRS 
SUERIOR -GR- STACO -UTC 

0.132V 1.258 S 7.99 
0 -135V 3* 11.25 
Cased 0 -135V 7.55 20.70 
Uncased 0.135V 7.55 16.20 
Cased 0 -270V 35 23.40 
Uneased 0.270V 38 518.00 
Cased 0.135V ISA 1.98 
Cased 0 -270V 95 1.98 

SIS OR MORE 10o/ó DISC 
CUMMINS BALLRITE 44 

1/4" ELEC. DRILL 
l'rrne Alilm Genre. All 
Hui l.laurIOgs. .1 a C 0 h 

chuck, 1800 11PM/115 VAI 
Industrial Quality $22.50 

Speedway 2001 4" drill w chock. 
2.100 I(l'S1/ 115 VAC 514.24 
Speedway 400J t' drill w /rhurk, 

2100 RPM/ 115 S'AC $29.95 
Speedway 200J Kit. Ineln 20151 l,', drill 

& over l0 (ssuries.. .. .515.95 
Thor S" Power Saw SlIO cut 1 -5/10" 45' 
CaT i s 63ti`'R :at,. .: '1.10 5ní9. 

1. 

5$223.5 
m 

urn 1'4' 39.95 
CHROME VANADIUM SPEED DRILLS 
60 Pee, .I to 1:11 í'.V..55.95 Sii - 29 Pct. 1 % l0" to 12 by (iilh. 
i] " " .bank. 5"1»51 ease, .59.95 

Pcs set I /1(i" to r 

W.I. index $1.95 1 
S Pot. Wood Ilit Set. 14" shank .. ..SI.98 

,4" ROTO DRILL ATTACHMENTS 
Sabre Saw 58.95; I $24 
Hole Saw $3.75: I SIO 
Hacksaw $4.50: I 513 
Hacksaw Snd 57.50; 1/520 
Sattsam $10.75; 1;529 

FAMOUS SOLDERING GUNS 
TA 5.4 Gun 1:155...57.89 
TA 10 Cot, 18115...55.83 
TA D. l'ins.I So5.. 59.65 TA D- 1111 

Lenk Gun -í0v7 Ile t. 857,15 
SWISS MOLT WRENCH 

° t 515"' I' slii.s. 111 I'il. ' all 
'11 & Rea 11151. 1.m. & lr "115 

Sp' 
In ,1' 16 ". Itu- Ilia"!. 1151.11..1 U.S.A./ ecial 985: l' tor SS. 

SWEDISH HAND SAW 
FINEST SWEDISH STEEL 

Genuine Sandvlek Grade. 21 to 30" 3.95 t(n.. ( ......$10.98; "TA íI 53.93 Palmer Claw Hammer. Reg. 52: 7ÁíI' 98C 

-- - POCKET 
ACDC MULT1TESTER 

MODEL 12C 
$9.35 ea. 
LOTS OF 3 / Sold Singly $9.89 

1 A' (plus 40e ship r U.S.A.) 
- 5,e preri.11rn Om 

se ó .f 1 pentad. Itea 11,' 011 

volt. u l' 2511 10ói1 V DI:: 3Á:1I1 
I. III. 

I. 
Ohms: 111. 1Ú0K. 

Size I Ts' 
I...t :." I.. :11s 1t Test Leads. 

53 Smallest Ilreetsion built QOM. 
lewalad '1 D'A'rsl.nv :11 n 1 r. 1000 Ohm. 
per. V. head. AC & IN: volts 0, lU. 250. 
5l 1 V. Dl' SIA: 11. 1. 251P r MA. Ohms: 
-100K. Only II §" D. 4 " 1.. 11k W. 58.89 e 

a 
(plus 40e ship, in U.S.A). 

GTD TO SATISFY OR MONEY BACK 
SPECIAL MODEL 12C & 7552 1e S15 

180 

1st QUALITY NO ELECTRICAL OR MECHANICAL REJECTS 
"TAB" Mu TESTED 1 YEAR GTD. INDIVIDUALLY BOXED 

TUBES 
082 SO 118 
053/111175. 

1 37 
083 141190. .96 
0C34VRIOS .92 
OD3/VR1SO 92 
183 79 
1623 : . 5:83 
1824 .... 8.95 
1527 ....11.98 
1532,5328 2.18 
1539 . 9.15 
163ee ...2953 
1548 ... 1.95 
1863 .5.00 
1021 SN4. 3.89 
11.4 .8 
ILB 1.35 
1LDS .98 
15 3 1:29 
IRS .59 1U . .52 

1X2A .89 
2540 
ít]8 ..27.00 
2C39A ...28.95 
22CC4405 

2C44 . 

2ói1 . í.1B 

2243 , 1.49 
2131 
2J33 
29 

..69 95 5355 

2101 
214: :09 

21 
2!55 551 ..235.95 

84.95 
2136 ,- 149.00 
2523 ...23.48 
2523 ...11.45 
2X25 ...25.49 
2525' 7238..27.58 
2526 ....27.45 
2529 22.85 
2539 ...134.99 
2541 ...125 00 
2545 ..72.50 
2X46 ..,.99.45 
2Xa 42 
3522 2.45 

39 

3523 2 .95 
3525 

:.855:00 
3C23 

: 9.51 
3045 . 9.95 
30218 . 8.15 
ÌD]1 15.99 
4127 32.49 
4122 ...129.51 

TUBE ORDERS OVER 520, WITH FULL 
PAYMENT. PREPAID TO YOU IN U.S.A. 

To Get This Deal, Mention 3RN5 When Ordering 
5C22 ..35.95 
5021 ..14.95 
5129 ....1 .92 
5R4GY , 1.20 
5R407W. .) 1 4 TAR .88 5134G .... .54 7c) .76 
SV 3G .... .95 7F7 .52 
533 .99 7F8 1.24 
SAGS .71 7N7 .)2 
84107 .... 1.14 7N7 .92 
BANG .. 1.21 7V4 1.08 
GÁ13 . 1.40 751 .68 
BARS .87 5021 .- .298.00 

8V6GT . . .S9184/824 .. .62 
100TH . : 9 8 
FGIOS ..19.48 
117L 

M70T . 1.98 
11736117.. .96 
CV14s 9.98 
FG166 .46.49 
F0172 ..29.00 
250TH ..15.97 
250T1. ..17.)S 
304TH ..12.49 
304TL ..12.49 
388r 
W L4178 .. 5.5 1.48 
GL434A ..12.69 
4488 .... 3.45 
SOTN ...49.97 SOTL ..52.00 
C5S02AX . 1.49 
CK503AX . 1.49 
CKSOSAX . 1.79 
CKSI2AX 1.4E 
CKS3IDX 1.89 
CÑS32DX 1.89 
WL532A 3.65 
CKS33AX 1.29 
CKS36AX .99 
CKS38DX .95 
CK539DX 2.19 
CKS4I0X 1.99 
CKS43DX .99 
CK544DX .99 
CKS48DX 1.99 
CKS71AX1 

5586 . 2.49 
CKS73Ax/ 

5029 . 3.49 
WL876 .. 34.95 
i831*t . 1.ñ 70]* ... 7.90 
70)B . 14.8 715* . .96 715 

6W4GT .. .39 
6XSOT ... .54 

6ÁK6 .92 

8411.707 .. .95 
SANS ,. -. 327 
BAQS .. .52 

6801ST .. 1.29 
6057G . 3,45 
6AUSOT ., 1,10 
6AU6 ... .49 
SAV IGT . .98 
6ÁV6 .19 
8540 .... 1.18 
6BÁ6 ... .49 
escs . I.6í 
8S1178 1111 1:éí 
6828 .54 

68069 . . 1:58 
S61ä 89 
SILO 00 
63L7OT ., 1.19 

12AH70T . 1.45 
12AL5 .54 
12578 .54 
12ÁT7 .89 
12AU8 ... .72 
12AU7 ... .59 
I2AV8 .52 
12597 .98 
I2AW8 .. 1.18 
12AX7 . .98 
12ÁY7 - . 1.69 

128A7 . .94 
1258e .5599 
í28F8 .85 
12567 .. 1.29 
125A7GT.. .es 

125F7OT.. 1.84 

125H7 .53 

12557 : .68 
12í170T.. .82 
125N7GT .58 
12507.7. . .54 

6BQ6GT . 99 F017 r 3:90 
8507 .... Les 240 3C2í. 132 
6C1 ,92 2ím.867.. .9A 
ACS -65 23.6.7 .67 
"84 ... .3: 2525 ..: J2 717A 
BDI 7.]O 2íZ607... .SA 719A F027A , 8.24 72IÁ 
61'8 .55 355555 . 1.SSí 7235 
SL{G 1.46 351.5 ... .67 724A 
5L6DA 1.08 35Yd 

.55 
88 725* 

6LSGAY 1.98 3525 .... .54 728A 
6SÁ707 . .65 41 .72 7285 

8sí! .... .75 4923 ... .5B 5ó1Á 

5695: :74 8ói 
SOCS . .54 son 
5018117 . .52 509 
F057 11.85 810 
14769 4.98 R11 
71A .74 812 
75 .84 813 
75 .78 814 
80 .58 515 
RI 1.38 525 

5507 ... .64 45 1.95 
85147 .... .61 
6517 .... .S8 
651470T .. .56 
eSL70T . .84 
6SN7GT . .59 
65070T .. .82 

6557 .... .88 
Srs .98 
SU. .74 
SUR .99 
SV. 1.39 

fRf 
8 . 

8295 ....12 45 
532 7.72 
8325 9.92 
833A ..: 39.45 
534 5.95 
538 5.95 
849 29,5 
R60 4.5 
851 22.45 
88S 1.25 

1.25 
CR1005 . 3.65 
1813 .92 
1614 . 1.95 
1619 .36 

1638 .... 3 
. 

OR 

2050 . 1,8 
SfSSW. 

. 
. 1.72 

5e70 -. 3.44 CK5672,. 1.20 
368f'" '. 3.34 
CKS7O2 .. 2.90 
C11S703 . 1.29 
5713 ...120.00 
5812 .... 2.99 
5514 .... 2.05 
5540 

: .: 2.558 
50135 :.. 3.92 
80255 ... .65 
9001 .... 1.12 

9003 .... 1.12 

XTAL DIODES 
17:éß íN21 

. 
.30 

48 1N21Á .. 1.55 
114218 ... 2.10 3.92 

1.94 
19.98 
3.93 
2.74 
9.98 

14.45 
31.00 
44.00 .2 

3.45 
3.22 
1.25 
2.82 
3.58 

10.55 
3.00 
2.70 

11.45 .98 
5.95 

I1423 .... 1.35 IN23A . . 1.89 
214238 . - 2.00 
11425 .... 4.95 
IN34 . 

. 1.55 0 
1.65 IN35A ... 1.29 14 

i 1H449 : 

1 ....1:1: 
1N44 

1:45 
6 . .4' IN5 .--- - 

11480A- 
. LD 

1:1114:¡!?: 
: 2,49 

11489 .... :98 
53 1. 131528 925 Other 'Type. In 53V 1.22 529 . 7.94 Stock. Write. 

We Ma nta:n Our Own C lete Tube Tes ing Facilities Since 1945 0. We Wholesale to Servicemen, Dealers 8 Industry 

"TABTRON" FOR ALL YOUR DC POWER REQUIREMENTS 

NEW "TABTRON" 
SELENIUM BRIDGE 

RECTIFIERS 
DATED & YR GTD 

we POI. Cower &e.5,6ers 
' \ml,n,Ir sp.ecs.1 

.11 

rn:'t 1 

Follnwilm last. Full 5':15í 
r. IM 'li 30 2M 72. SII 13í1 /100 

Volts Voids Vol, Pulls lam 1.35 2.35 .60 7.50 
2AMP 2.00 2.75 6.00 9.25 3AM 2.95 4.15 7.90 12.90 LAMP 3.50 5.50 14.50 22.00 
BAMP .10 8.00 17.50 29.95 

10AMP 5.95 11.50 25.00 41.50 
12AMP 7.50 14.50 30.00 44.50 
2OAMP 12.00 23.00 49.00 72.00 
24AMP 14.50 29.00 58.00 51.50 
30AMP 18.00 34.50 72.00 110.00 
SBAMP 22.50 42.50 88.00 135.00 
SOAMP 29.75 54.50 105.75 175.00 

NEW RECTIFIER CHOKES 
CHI LAMP 0.10Y 1.45 3. S3.9S CH2 2AMP 0.1H7 .675 3. S5.95 
CHO7 4AMP .0711V .6R 10. ... $7.95 
CHOI 12A51 .01117 .15 12. ..514.95 CH004 24 *'.004147 .0255 20. ..529.95 CHOOI SOA HIPERSIL Core 554.00 CH0035 70$ .0035 Hys .00965 566 
RECTIFIER L TRANSFORMER COMBO 

II 55'/60 CV Inputs I',' In I D(' al 13 .Slirp $19.95 l'1 to 2 'tot' a` 4 Neu, $14.98 It' t 2851,11 12 Amp l'p t 28 51.1.' n al 21 Amps. l';' t _MV 11(' 
I 

0 50 0,. lI. 11 H \ "la. ; t III,, ,51,11 

$29.98 
559.99 

5117.98 
5199.00 'Fr:,,l.fn. mer has 115 & 2:10 V Primary. 

VARIABLE DC POWER SUPPLY 
F1111 N'av Iteelllleatlnlr. 

I .11,1 1111er' e1 r lens- /555B1111 
t 1l rimed. 11.:15' 1 r 12.1:\' 
1'd " ..., operates áf 15\ Mho 
Sloth.] 21'.1 7 512 95 " A.:1 1"+ 
Mesh.¡ 511Ctw...52]9ë L -. 
Model SDCF ACM' , Satrp 1', Itil'ple.$32.50 
8CT2 2A 128,6V Battery TR Charger $5.98 

HEAVY DUTY BATTERY "FAST" 
CHARGER RECTIFIER 

13 -0 -13V ,C'r, 11,11 An, Fan 

v ú. 
sded ,1Amp r :1; Amp Air Co lad. 
,15,1á 1 (iv 111:3 Charger. 

's,¡_ Motlel CRIB 310 : :1 527. 1- `lSG 16V 1l'Tl Fars C1 IIllI Fnr ISV/ 
'bur;:er. Model CR30 »lt; :1 /5]O 

Convert Your 6 V "Fast" Char to 
2V SOA As Well As 6V 100A Use 

Details J1 Rectifier ....522.00 ea; :1,550 

HI CURRENT 
Power Supplies ata VarmEli 0.28510 t 

Selenium 
11 

ReFc'Iifier :. r,I,lr.Inrr` ar. Var Me. Volt 
& .amp Meters. .Switch. 
Terminal. & Emit.. In 
`IVV t 

Dí5 
5 

1 Cabinet. 
11l II5V 60 Cy Input. 
0 & 22ri Vt. :l phase 

Stork ' toiler. One year. 
Stork Continuous Will 

Number Mat me Sla-ter, 
T28VSACC 0.28 5'111(' at 5An,p SAS 
728VSAÁ A'np , 

l r i `tll,plel $60 
0.28 VDC a 12Amp $99 72139 125CC I 2Ám r I I' i I1D1ple, 5139 728V245í 

1 II' 8 VI III 4,Vmp 5135 728V 24ACCt 2JAn,p 11' I Ripple. 5195 T28VSOAt 1.214 VDC at 5(Amp 5280 728V SOACCt 5,:5np 
, 1"i (tipple, $370 T25 V I OOA l 0.25 VD(' at 1110Amp $469 T28V IOOACCS 100Amp, l' S III1,1,101 5950 

NEW! LOW PRICED HI CURRENT 
BASIC SUPPLIES 

Cnnsi.t lne Ill 1 & FIrll Wave bridge Reel Mee 1 ,I .,. 
ea, 

with no frills. II\I tip Hell, erra 
a. ,r power. 

Stark l'nnl Moons Nuns "'r 1115111.' Anale 528V SA 0.28 W118. :t SAmp $35 
112111211V 2V ACC SAnui 41,, It Dll,le, $9 82MV 12A 0.28 a'DC at 12.Á111p S75 528V 122ACC 12Amp , l' i Ripple, 3109 
025v 2ACC 21.A1,111 .1'S If4Wle SIS9 
528V SOACC 511Á,n1'1 

al 
Ripple. $319 825V IODA 0-3$ VDC at 1l,IArnp 5395 528V, IOOACC InrAnml l', l Upple, $499 

Now Power Your Gov't Surplus 
Rec'rs A Transmitters From the Set Power Pack - Dynamotor. 
828Ví5Á Mr ARCS. D('ä12. :142. 3.18 S35 528V 24A for 11(154 or 110:17.5....$110 512V SOA for 0('101 5110 5281f /100A for Alt'rI:l $398 

TAB 
ALL MDSE SOLD 
ON MONEY BACK 

NEW RECTIFIER CT FIER %C MRS 
Primary IISV Cyc 

Sec IB- 15.58 -6.: 5V 
4 Atop 16.65: 2 515.75 

12 .,111 $36 75; 2 $69.95 
A Sri, .. 535.75; 2 569.95 

1 Ann; S108.00; 
109.00; 2'5210 ...3 5210 

IM aalt lly 2 Amps..... ....51.96 
UUa11YUury 115 & 230 Volt. 

NEW OIL CONDENSERS 
l.n llly 21005V11C ...St: 53 
1.5 MPH '3011u5'S'Ul' ... 52: 3, SS 
_5 MFP,In11u5VÚC...58:6 536 

1 MF11'15,1111\55'11('...SS:6'538 
414 SII'U/I11011WVDC..511: 2 SIB 
0.25 MEDE 125,TVVDl'.30c; 20 53 

Ñtrile 61or1éom'V1e clrúsèinç p2Qir.2:S3 
866A KIT & XFMR1co 

12. 500A Tubes & Sockets. 
T ranml11r,r r Itnl(1t 1`1f 
11 :.\', Came. ,1 Ser. 2'1a'('T/ 
lu.a ill Volt 11rI:,(i, , 

Special cil:i 0nly. . , $4.98 
230 TO US AUTOFORMERS 

For 2211-21n5'/.511-e,0 hi. 'l', I10Ì2,1V lep-11p, Ñ'ith 1,1d Plun and ItrpOarle. 
TI':511511/5051 52.55 TI'AI17. 7555' 53.65 TPAIIM 100W 5409 

P 5200 2.10, $5.75 TI\ . 5' 56.73 TI 1 11 553725 71 \ i0\\'58.25 
'IPA 71, 75115V . ..511.75 mode/ vp Dam 10005V 1k5 516.95 
SI del '11'51., 11 I.r111 5 I. 1,5\ S22.50 
\In1111 II'52'n _ \ 2b55 $28.95 model Tp15,11,1 :1 

" 
1115 :1155. . 549.93 5100 Order Take IO^ Disc. 

y 9' OIL CONDENSER BUY } 4 MFD 
1200 VDC 

1 $O or 

I 
10 M FD 

600 VDC Lots of 12 

tL 
Or Any Assortment of 12 

'Solo San91y 51.79 

SYLVANIA: U.S.N. 
(CONTRACT TERMINATION) 

807.4, 5933 RUGGEDIZED 
LONG LIFE 53.98 

GIo. $12.55 Reg, Smgs, $4.95 LOTS OF 3 

866A RCá $1.25 

METER BARGAINS 
11,111 

0.1 MADC :11 y 1- 0-S MADC :It , Ìh1 0-100 MAOC.'112 I1m1 
15 
1SOVov5AC 

C 
2r Iln'I 5'11 S3.25 

S :1., .l 
S 

OOMVADC DC 
'rlmin. .5e1er ,51. . . .5139; . 

58.93 
$4 Weston 121151.a ItF';:I" 111r.1/:111I...St0.93 Weston V'U 11 -_I 

1 

4.3,e, t J"/301.31598 
SELSYNS-SYNCHROS 

AYI 8 AYS Autos,. 20a'/ 
^ AY1 :\u1n.)-n 2 53.98 C89406-I "l'.'pe I1-2 S511 Itptr/ 1155 n11 

3J1i1.. rr (:n' 11:,/ 57.5\!/J(ill e 2 SIB 
211G1/51, Tr/57.5/57.3V/400 e)'. 2/S8 

53.95 
57 

53.70 
63.50 
S4.95 

PRECISION RESISTORS W.E. IEC- Wilkey 
140 AecuraeY OW 

Special 35e 
1 25c Ip of One Value 

100 of One Value 
v. 

$20 
lo Asst, 53 w e for Listing 

POWER SUPPLY KIT 
Kit Consista 1: Fully shielded 
TRANSFORMER l'Itl 115V 1111 ev 
A(' Ii IV' :In115.M:1V, IA. SELENIUM RECTIFIER. 
FILTER CORDS. S'SIF11 :155.11,0 
All fur Only $2.25 Cuts Yours Now...... 

Order in Lots of 3; $1.98 

SLIM -JIM HI -GAIN 
DYNAMIC MIKE 

& TILT STAND 
53.49 ( Postpaid 

Lots of 3 U.S.A. Only 
All Purpose. GTD TO SATIS- 
FY. SOLD SINGLY..13.79 ea. 
MOBILE CLAMP 255 e . 

AUDIO COMPONENTS 
I:Ier lrl.Veiea triplos earl ..SI.98 
C. M.Á.10/ 7M Cohl tone 55.25 
Uh: 1í1\U11 M00n111t1me..SS.25 
111\010 Dnal .1101 &.015:1 $6.69 

04: 1í1'5U52 1111:11 1 D &s, .... ..... $17.75 
CE 

Il 
Itl' \(15:1'. Diamonds 1 &.003 ..$25.98 

TAB" OTD Phono Needle Replacements 
HP.11110 Dual !1111 & .10:1 Sn1.13l,8e $1.69 
itP.11112 Dual .1101 & a 

5 

11:1 D `mrlll.$20.59 
R1'.IU,1 /7H nr 151'1,1115.1101 .:nl'Irire 51.35 
10.11111:1 /714 or RI'.1,1111' 1.1.11iarm,ml..S10.89 
It11.111.1 Dual Dian,nrrll & sapphire .. $12.89 
MG or 78 .Inde Sapphire 51511.....$1.15 
M(: and 78 Dal Sapphire . 51.95: 1 $7.50 
\I& or 78 DIAMOND '.T1.411,5 D "...$10.89 
MC and 78 DIASIOND 'lETRA.....$20.89 
Repl'mt Needles for All Phonos, Specify 

NEW HI -FI SPEAKERS /-1 Inbuilt network. 2 wIres 
ceded for OF & 1.1, Itaslslnse needed 

111.1.3. 
15" (nod all I'M & :" Tweeter. 5:all 21.175,110 ey Model P2SCO $19.55 
12" coaxial PM 
Tweeter. 12 Walt .15.1511. 5ll' -' 
Pec......$42.75, :1 for 535 -/ 

R" Coaxial I'M & 31 - 1'neeter. M watt/ 
711.131'011 ee Model 1'14l'Ú..$7.98: 2 S15 12" Ili Fi P11 111 watt :I5- 1414(.31O; 2 $18 B" 11i.F'I I'M 7 watt 15- 11140.57.25; 2 $13 Tweeter 'r" I 255', 2 -I SEC: 111 "Irin...14.45 Tweeter 5- 1255 ' -1 SKI' /8 oho,_..53.2S 
S. 1201 -A 12" 0. `L:. NI.S 2551 . ,11. 1:1111111 

55l..í.. -5 I(a.a. . 1'55í:1l .........$17.95 Stentorian 1,1" 11, -1 i 5,.,,155 & 'rs . $23.95 University :21,1 12 I _ - University \\,,.,Marl 120 5 $29: (....Sal I 

115' .. $67 
University 111 51.'112 5 551 1.5 

Altos .02 .5 1 $102; 41,111/1.1' 562: 00-1C/ 15" $139 
Money Back Guarantee 
(Cost of Mdse. Only) $5 Min. Order F.O.B. N.Y.L. 
Add Shim. Charges or for 
C.O.D. 259 Dep. Tubes 
Gtd. via R -Eap only. 
Prices subject to Change 
WIthout Notice. 

Phon. Rector 2.6245 

';;L 

BUY 

THAT'S I, TAB /, BUYT 
5 

DEPT. 3RN5 111 LIBERTY STREET NEW YORK 6. Y., U. S. A. 

l'I;I\TI:I1I\ I-.\ RADIO & TELEVISION NEWS 
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Attractive, compact in design -die new Walsco Star doesn't stick 
out like a sore thumb. Smart styling and distinctive colors (char- 
treuse, sand, green) are being recommended by interior decorators. 
No ugly rods to manipulate. Proven comparable in performance to 
a good outdoor antenna in most metropolitan and suburban areas. 

Electronic tuner selects right combination of elements automati- 
cally for crystal -clear picture reception. Receives VHF and UHF 
stations in opposite directions or on widely separated channels. 
The Walsco Star is the most advanced indoor antenna ever built. 

SPECIAL REPORT 

Introducing the WALSCO Star:.. 

FIRST INDOOR ANTENNA 

TO BE COMPARED WITH 

OUTDOOR INSTALLATIONS 

Los Angeles...A new standard in the design and per- 

formance of indoor antennas can be found in two new 

models recently introduced by Walsco. This is the first 

indoor antenna with a built -in, electronic rotating and 

tuning control that changes its directivity. Without 
moving, twisting or pulling, the new Walsco Star can 

be positioned perfectly by a simple turn of the control. 
Ghosts and interference are reduced or eliminated 
completely...and the correct combination of elements 

provides perfect reception on each channel. 

The sharp, clear performance of the Walsco Star has 

made it the only indoor antenna that can, in most cases, 

be compared with a good outdoor installation. It was 

designed specifically for outstanding VHF and UHF re- 

ception in metropolitan and suburban areas. List price 
is $12.95. The Walsco Starlet (without tuning control), 
for use in strong signal areas, lists for $10.95. Available 
at jobbers everywhere in 3 smart, decorator colors. 

Waisco Electronics Corporation, 3602 Crenshaw Blvd., 
Los Angeles 16. California. 

Patent Applied For 
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PRODUCTS 
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P 

tAÁ LOAN 
V % F ATOR 

TYPE 859 
FOR USE ON 

e VOIT BA1TERy 
UNDER ONE C WIFG. RE U. S. PATS, 

7,4 Zoo 2,032,4 
1.ó4g.310 2.187,950 
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MÁ47 046 ET. At... 
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PRECISION PROD 
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MALLOR 
O 

PRECISION 
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Now hear this ! 

(if you can) 
The Mallory 25th Anniversary 
Vibrator is the quietest ever... 
You've never heard a vibrator as silent as the new Mallory 
25th Anniversary model. Mechanical hum and shake are 
reduced practically to zero ... by a unique "floating" 
design* that isolates the vibration of the reed element from 
the case. Hunt is squelched to a level never before possible. 
The experience of 25 years of pioneering development ... 
and the manufacturing know-how gained by making more 
than 60 million vibrators ... went into this latest Mallory 
model. Always the leader in performance, and in usage 
by service men and manufacturers alike, Mallory vibrators 
are now better than ever ! 

NO EXTRA COST. The new, ultra -quiet vibrators cost 
no more than previous models. They're a real bargain 
in performance. 

NO CHANGE IN PART NUMBERS. Order by the same 
catalog numbers -and you'll automatically get the 
improved model. 

Get ready to give your customers the best, by ordering 
your supply today from your nearby Mallory distributor. 
Patent applied for 

ON AUTO RADIO JOBS 

BE SURE TO USE ... MALLORY MIDGETROLS 

The fast, sure way to get tailor -made 
replacements for carbon volume controls. 
Iltgb stability resistance elements. with 
accurate tapers. A small stock equips you 
to replace practically any eontrol. In single 
and dual e entrie IYINs. 

APACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 
ECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

P. R. MALLORY 6 CO. Inc., INDIANAPOLIS 6, INDIANA 

MC °Y 
PRODUCTS 

APPROVED 
PRECISION PROD 

t, MAIRY CTS 

PRECISION PROP 
APPROVED 
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