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THIS COULD BE YOUR SHOP ... and your 
good name on the Dealer Identification 
Plaque -for everyone to see. 

And this could be a ueu' customer at the 
door -confident that, in dealing with you, his 

set will be in good hands. 

And, he would be right ... because you've 
learned from experience that the superior 
quality of RCA receiving tubes and kine- 

scopes is your best measure of protection 
against premature tube failures. 

Helping to safeguard your good name is a 

vital, everyday service of RCA Tubes. And 
that protection is yours at no extra cost. 

Learn from your RCA Tube Distributor how 
two good names can prosper together .. . 

how you can qualify for a Registered Dealer 
Plaque. 

DYNAMIC NEW PROMOTION PLAN 

TO HELP YOU BUILD YOUR BUSINESS 

Ask your RCA Tube Distributor for a copy of the 
colorful, 16 -page booklet 
"A Magic Pass -Key to 
Customer Confidence." A 
brand -new campaign is 
outlined, illustrated, and 
described in full detail. Be 
sure to get your copy. It's 
free! 

RADIO CORPORATION of AMERICA 
ÉLECTRON TUBES HARRISON. N.J. 
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I WILL TRAIN YOU AT HOME 
FOR GOOD PAYJOBS IN 

RADIO -TELE VISI 
J. E. SMITH has trained more men for 

RadioTelevision than any other mon. 

N 
America's Fast Growing Industry Offers You 

1. EXTRA MONEY mik 
IN SPARE TIME 

I TRAINED 
THESE MEN 

LOST JOB, NOW HAS OWN SHOP 
"Cot laid off my machine shop 

b which I believe was best 
thing ever happened as I opened 
a full time Radio Shop. Business 
s picking up every week."-E. . T. Slate, Corsicana, Texas. 

GOOD JOB WITH STATION 
-I ant Broadcast Engineer at ,T 
WLPM. Another technician and 
I have opened a Radio -TV serv- 
ice shop in our spare time. Big 
TV sales here . more work 
than we can handle. " -J. H. 
Bangley, Suffolk, Va. 

$10 TO SIS WEEK SPARE TIME 
-Four months after enrolling for 
NRI course, was able to serv- 
ice Radios . averaged $10 
to $15 a week spare time. Now 
have full time Radio and 
Television business." - William 
Weyde, Brooklyn, New York. 

AVAILABLE TO 

VETERANS 
UNDER G.I. BILLS 

WANT YOUR OWN BUSINESS? 
Let me show you how you can be your own 
boss. Many NRI trained men start their 
own business with capital earned in spare 

time. Robert Doh- 
men, New Prague, 
Minn., whose store 
is shown at left. says, 
"Am now tied in 
with two Television 
outfits and do war. 
ranty work for deal. 
ers. Often fall back 
to NRI textbooks fnr 
information." 

Many students make $5, $10 a week and more EXTRA 
fixing neighbors' Radios in spare time while learning. 
The day you enroll I start sending you SPECIAL 
BOOKLETS that show you how. Tester you build with 
kits I send helps you make extra money servicing sets, 
gives practical experience on circuits common to Radio 
and Television. All equipment is yours to keep. 

2. GOOD PAY JOB 
NRI Courses lead to these and many other jobs: Radio 
and TV service, P,A., Auto Radio, Lab, Factory, and 
Electronic Controls Technicians, Radio and TV Broad- 
casting, Police, Ship and Airways Operators and 
Technicians. Opportunities are increasing. The United 
States has over 105 million Radios -over 2,900 Broad- 
casting Stations -more expansion is on the way. 

3. BRIGHT FUTURE y 
Think of the opportunities in Television. Over 15,000,000 
TV sets are now in use; 108 TV stations are operating 
and 1800 new TV stations have been authorized . . . 
many of them expected to be in operation in 1953. This 
means more jobs -good pay jobs with bright futures. 
More operators, installation service technicians will be 
needed. Now is the time to get ready for a successful 
future in TV! Find out what Radio and TV offer you. 

You Learn Servicing or Communications 
by Practicing With Kits I Send 

Television Is 

Today's Good 
Job Maker 

TV now reaches from coast -h, 
coast. Qualify for a good 
as a service technician or op- 
erator. My course includes 
many lessons on TV. You get 
practical experience . .. work 
on circuits common to both 
Radio and Television with my 
kits. Now is the time to get 
ready for success in Television! 

Keep your job while training at 
home. Hundreds I've trained are 
successful RADIO- TELEVISION 
Technicians. Most had no previous 
experience; many no more than 
grammar school education. Learn 
Radio -Television principles from 
illustrated lessons. You also get 
PRACTICAL EXPERIENCE. Pic- 
tured at left are just a few of the 
pieces of equipment you build 
with kits of parts I send. You ex- 
periment with, learn circuits corn - 
mon to Radio and Television. 

Mail Coupon -find out what RADIO - 
TELEVISION (an Do for You 

Act Now Send for ray FREE 
DOUBLE OFFER. Coupon entitles 
you to actual Servicing Lesson; 
shows how you learn at home. You'll 
also receive my 64-page book, "How 
to Be a Success in Radio -Television." 
Send coupon in envelope or paste on 
postal. J. E. SMITH, 
Pres., Dept. 3EE, 
National Radio Insti- 
tute, Washington 9, 
D. C. Our ';51 Year. 

Good ñfr$oy4 
1 

I MR. J. E. SMITH, President, Dept. 3EE 
National Radio Institute, Washington 9, D. C. \ , I Mail me Sample Lesson and 64-page Book, 
FREE. (No salesman will call. Please 
write plainly.) 

Name Age 

.I I Address 

City Zone State 

VETS 

'Ibis Is sust Sume11Y 

the Equipment 

Studentsú sttoKé Pt- 

rarts Yo write in dale 
of discharge 

a 
Cpo°gea --: 

ss C , 
AL$N 

RADIO ISION NEWS Is published nthl,- by the 
act 

Puhli.l,in, Company at 185 N. Wabash Ave.. Chicago I. Ill. Entered as second -class n July 21, 1048. at the Post Office. Chicago. III.. under the c "f March I. 1070. Authortae0 by Post Omc! Department. Ottawa. Canada. as second-class 
,a`hr 
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May, 1953 3 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Editor and Asst. Publisher 

OLIVER READ, D.Sc., WIETI 

Managing Editor 

WM. A. STOCKLIN, B.S. 

Technical Editor 

H. S. RENNE, M.S. 

Service Editor 

CHARLES TEPFER 

Amateur Radio Editor 

N. ROSA, WINOA 

Anisfont Editors 

P. B. HOEFER 

M. C. MAGNA 

Television Consultant 

WALTER H. BUCHSBAUM 

Short -Wave Editor 

KENNETH R. BOORD 

Stuff Artist 

FRANK SAYLES 

Draftsmen 

A. A. GANS, W2ISP 

J. A. GOLANEK 

Advertising Manager 

L. L. OSTEN 

Midwest Adv. Manager 

JOHN A. RONAN, JR. 

Western Adv. Manager 

JOHN E. PAYNt 

COVER PHOTO: Deciding on which 
audio equipment to buy is a fairly 
simple matter when a demonstration 
unit such as Asco's "Audiomat' is 
available to aid in the selection. 

(Ektachrome by Irving Greene) 

Chdmsen el the Beard end Publisher 

WILLIAM B. ZIFF 

President 

B. G. DAVIS 

S.erete,y-Tree surer 
G. E. CARNEY 

Vice -Presidents 

H. J. MORGANROTH 
. Production Director 

LYNN PHILLIPS, JR. 

Advertising Director 

H. G. STRONG 
Circulation Director 

BRANCH OFFICES 
CHICAGO (I) 

64 E. Lake SI., AN 3 -5200 
LOS ANGELES 1 141 

Slode,Canis', 900 Wilshire Blvd., Mich. 9856 

.tirdf inGL' 

ee 

radio - teleui di on - e[ecfron i ce 

Average Paid Circulation over 200.000 

RADIO a 
TELEVISION 

NEWS 

Radin News 'trademark Reg. U. S. Pal. Office Television Ne 

CONTENTS 

Trademark Reg. U. S. Pat. Office. 

MAY, 1953 

There's Cash Afloat Elbert Robberson 35 

The Diminutive Wire Recorder Harvey Sampson 38 

Audio Equalization Leon A. Wortman 39 

U.H.F. TV Test Equipment Walter H. Buchsbaum 40 

TV Parts Replacement Guide 42 

Loudspeaker Enclosures Wm. A. Stocklin 43 

An Advanced Regenerative Circuit Irving Gottlieb, W6HDM 48 

A Transistor Sine -Wave Clipper Louis E. Garner, Jr. 50 

For Fringe Areas Jesse Dines 52 

Noise Immunity Circuits (Part I) Milton S. Kiver 54 

Electro -Voice Baronet 57 

The Asco "Audiomat" Irving Greene 58 

QRM- Cutting Selectivity for the Mobile Receiver 

George M. Brown, W2CVV 60 

U.H.F.- V.H.F. Antenna Coupler Edward Finkel & James C. Sarayiotes 63 

Transistor- Operated Photocell Relay Louis E. Garner, Jr. 64 

Mac's Radio Service Shop John T. Frye 66 

Know Your 1953 Du Mont "Telesets" Joseph Roche 67 

A Noise Limiter Deluxe J. J. Hoefer, WOIIJ 76 

Make Your Own U.H.F. Chokes E. J. Gauss, WOEOS 83 

New TV Stations on the Air 86 

Specialize -For Profit Yvon O. Johnson 90 

Service Hints on Du Mont TV Sets 106 

Radio -TV Service Industry News 142 

New TV Grants Since Freeze Lift 148 

For the Record 

Spot Radio News 

Within the Industry 

Parts Show Exhibitors 

DEPARTMENTS 

The Editor 8 Short -Wave K. R. Boord 74 

14 What's New in Radio 100 

24 Manufacturers' Literature 112 

32 New TV Products 122 

Technical Books 156 

COPYRIGHT 1953 

(All Rights R d) 

ZIFF -DAVIS PUBLISHING COMPANY 
Editorial and Executive Offices 

366 Madison Ave., New York 17, N. Y. 

VOLUME 49 NUMBER 5 

Member 
Audit Bureau of 

Circulations 

sU sen1rT10NLakeht.. Chicago 1.iiI r`sub cribers should allow tat least 
should be 

forfechange of 
Circulation Dept.. 04 E. VD 

mailed lot the 
New fork Editorial Onice 

advised to retain a 
mpaniedtt'bya return postage. 

and 
Contributions will be handled withreae tontrMutors are 

mailed to 
e. but this magazine assumes no responsibility for their safety. Any copy accepted is subject to whatever adapta- 

tions and revisions are necessary ato meet me requirements of this publication. Payment covers ail author's, contributor's. 
and contestant's rlptance All and 

and 
In the be considered accepted 

part of 
will 

materials pu 
our 

. 

rates ,non ac- 

ceptance. 

RADIO TELEVISION NEWS 
4 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


7Now, in the heart of the nation's TV Center, you 
can get all of your preparation in D.T.I.'s big, 
modern, wonderfully equipped training labora- 
tories. Loads of commercial equipment and 
ample, well qualified instructors help you 
get a thorough, practical preparation in the 
SHORTEST POSSIBLE TIME. Part time student 
Employment assistance can help you pay your 
way while in training. 

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

NOW ..from D.T.I.s MILLION DOLLAR TRAINING CENTER 

Learn to master 

TELEVISION 
RADIO - ELECTRONICS 

by getting EVERYTHING YOU NEED! 

NOW-- 

to su 

,TAKE 
jCE ; cHO 

Come to 

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

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

lifetime to get started toward a grand job or your own business. With TV station limit 
now raised from over 100 to 2053, Television is headed for almost every community. 

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

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

up your own HOME LABORATORY 

89wArs TO 
EARN 

tit 11"""I ACT NOW! MAIL COUPON TODAY 
I Ss9tlLtLC1SEM1LS Get this publication FREE! 

I DeFOREST'S TRAINING INC. 
RN-5 J 

4 

See how you may now get one of today's most com- 
plete, effective combinations of major home training 
aids -including (1) well illustrated lessons, (2) the 
wonderful aid of HOME TRAINING MOVIES and 131 
21 big shipments of electronic parts for setting up your 
own HOME LABORATORY. You work over 400 con- 
struction and test procedures to get the practical expe- 
rience you need. This includes building and keeping a 
5 INCH "SCOPE ", jewel bearing MULTI -METER and a 
big 21 INCH TV SET. ID.T.I. offers another home 
training in Television- Radio -Electronics, but without the 
TV set.) Mail coupon today for exciting facts. 

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

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

You build and keep this outstanding 
21 INCH -sharp image- D.T.I. quality. 
engineered TV set. Can be readily con 
v.. Nod to r .e U.H.F. 

Vu ll' metti 

1 

1 

1 

1 

Use 16 mm. 

MOVIES 

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

Name 

Address 

Age 

Apt. 

zen. Stat._ -- 

May, 1953 

Proietto 
are I,, 

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

"ONE OF AMERICA'S FOREMOST 
TELEVISION TRAINING CENTERS" - Established (931- 

rrrr >>? ^1-, -'i 
eenrl.r:.usu! 7I,10ll[f_:77-1,. 

De FOREST'S TRAINING, INC, 
AFFILIATED WITH 

De VRY Tec 4tr 4G INSTITUTE 
CHICAGO 14, ILLINOIS 
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. PROFESSIONAL 
AUDIO 

EQUIPMENT 

BALANCED COMPONENTS /MAXIMIZE PLAYBACK PERFORMANCE 

6 

THE MODEL 190 ARM ... 
Is designed primarily for use with microgroove 

records. Its design has been recognized by 

leading audio engineers as that which 

incorporates all of the desirable tracking 
characteristics. Analysis has shown that for 

maximum performance with LP records the 

vertical mass of the moving arm element must 

be held to a minimum and further, that the arm 

must be counterbalanced about the vertical 
axis This permits minimum stylus or tracking 
force and provides maximum record life. 
The Model 190 Arm embodies these all important 

features necessary for proper microgroove 

record playback. 

PICKERING CARTRIDGES ... 
are the choice of audio engineers throughout the world. They are universally 

acclaimed because of their high output, wide range performance and low distortion. 

They are used wherever o fine cartridge is required in radio stations, recording studios 

and for purposes of quality control by leading record manufacturers. 

MODEL 410 AUDIO INPUT SYSTEM ... 
is designed to provide a complete audio control center. Model 410 may be used 

in any high quality playback system. Three input channels are provided -one for 

magnetic cartridges and 2 "flat" channels for other audio circuits. A 3- position 

equalizer network is built into the magnetic cartridge channel and provides accurate 

equalization for LP, AES and 78 rpm recording characteristics. Separate bass and 

treble controls are also provided. These are of the step -type and permit bass and 

treble adjustments in 2 db increments. The tone control circuits are intended to 

compensate for record characteristics and for listener- environment acoustical 

conditions. They ore not intended to compensate for amplifier and /or loudspeaker 

deficiencies. Model 410 is intended for use with the highest quality professional type 

playback equipment. The output of the Model 410 is fed from a cathode -follower 

circuit and will work into any high quality audio or line amplifier having a high 

impedance input. It may also be used with a transformer for the purpose of feeding 

a 500 ohm line. Because of its flexibility, low noise and low distortion level, it is ideally 

suited for bridging and monitoring purposes and for critical listening applications. 

Ii. l r 
i 

MODEL 230H EQUALIZER- PREAMPLIFIER .. 
is unique in its accuracy of equalization and 

frequency response. The intermodulation 

distortion is .2 per cent at normal output level. 

It is intended for use with high quality 

amplifiers having gain and tone controls. 

When used with the Pickering Model 132E 

Record Compensator the 230H is ideal for 

radio station and recording studio use and for 

applications requiring accurate low noise 

and distortion free playback. 

MODEL 132E RECORD 
COMPENSATOR ... 

is designed to be used in conjunction with a 
Magnetic cartridge preamplifier such as the 
Pickering 230H or any preamplifier which 
provides 6 db per octave bass boost. Six 
playback positions are incorporated: 

1- European 78 rpm Records 
2- Victor 45 rpm and Decca 78 rpm Records 
3 -No high frequency roll-off, 

500 cycle turnover 
I-All Capitol Records, new Victor 331/2, 

Audio Engineering Society Curve 
S- Columbia, London and most LP Records 
6 -To remove the hise from old noisy records 

Precision elements are used in its construction 
to give accurate compensation. The 132E is 
inherently a low distortion R -C device. 

PICKERING PROFESSIONAL AUDIO EQUIPMENT 

i h,%JP ZU Ua41 

. -- Demonstrated and sold by Leading Radio Parts Distributors everywhere. 

For the one nearest you and for detailed literature, write Dept. C -2 

0 PICKERING and company incorporated Oceanside, L./-, New )brk 

RADIO & TELEVISION NEWS 
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QRK ?* 
ALWAYS TOPS WITH A 

hallicrafters 
You'll have the best QRK 100 watts can give with Halli- 
crafters HT20 transmitter -and you'll listen to more and 
hear it better on a Hallicrafters receiver. You be the judge 
-you hear the difference! 

It's value like this -and more of it dollar- for -dollar in 
every price class - that has made Hallicrafters equipment 
the unchallenged first choice of the world's most critical 

Top Selectivity -Low Price! Model 
576 -Dual Conversion Super with 50 kc 
amplifier for tops in selectivity, 500 C.P.S. 
at 6 db down -3.5 kc at 60 db down. 
Giant 4 -in. "S" meter. 540 -1580 kc, 1.72- 
32 Mc in 4 bands. 1 r -f, 2 conversion, 2 
i -f stages. 5 pos. selectivity. Phono input 
jack. 3 watt output. $179.50 

TVI Suppressed 100 Wetter -Model 
HT20 -Here's the transmitter you've been 
waiting for! Continuous coverage from 
1.7 Mc to 30 Mc. Full band switching, no 
more plug -in coils; choice of 10 crystals. 
Shielded, filtered r -f compartment plus 
low -pass 52 ohm co -axial line output filter 
assures at least 90 db suppression of all 

An M.- rt..ly taco cn 

O O O O0 0 D O O 0 0 0 0 000 I=1 O 0 0 O O O 0 

arcs' 
expert, the American amateur radio operator, for 19 years. 

Hallicrafters equipment is designed specifically for the 
ham operator - planned to meet his problems - planned 
to fit his pocketbook. The measure of Hallicrafters suc- 
cess is in the reputation this group of experts extends to 
this equipment. You can hear the answer every night of 
the year on the air -just listen! 

A Ham's Dream! Model SX7I - Cam. 
Rcvr. especially designed for top ham per- 
formance. Double conversion, built -in 
NBFM limiter stage. 538 kc to 35 Mc, 46- 
56 Mc in 5 bands. Temp. Comp., voltage 
reg. 1 r -f, 2 conversion, 3 i -f stages. Xtal. 
filter, 4 -pos. selectivity, 181/2" x 87e" x 
12" deep. Ship. wt. 51 lbs. 115V, A.C. 11 
tubes, reg., rea. $224.50 

QRK -International "Q" Signal for - 
"What is my readability?" 

hallicrafters 
Chicago 24, Illinois 

World's Leading 
Manufacturer of Precision 

Radio and Television 

Model S-40B- Covers Broadcast Band 
540 -1700 kc and three short -wave bands. 
1.7 -43 Mc. One r -f, two i -f stages. Electri- 
cal bandspread tuning. Switches for auto- 
matic noise limiter, code reception and 
three -position tone control. CW pitch 
control. Built -in PM speaker. 115V, A.C. 
Only $119.95 

Matched Speaker, Model R46 -The 
perfect speaker for SW. Includes trans- 
former of 500/600 -ohm input. Voice coil 
impedance 3.2 ohms. 10" cone. Black fin- 
ish. 15" x 107/8" x I0/8" deep. Only 
$19.95 
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NEWSMALL VERSATILE 

P.A. Lavatier 
DYNAMIC MICROPHONE 
For Chest, Desk or Hand Use 

MODEL 647 

FIRST EVER IN 

SUCH SMALL SIZE 

FOR PUBLIC ADDRESS 

Unlike any lapel microphone, the 
"647" offers full -range E -V dynamic 

microphone quality, ruggedness and 
performance characteristics for in- 

door and outdoor use. Response 60- 
13,000 cps, specially compensated 

for chest resonance. Output 57 db. 
Only 4" x 1 ", the "647" can be 

worn around the neck, or used 
ein the hand, on a desk or on a 

boom. When suspended from 
the neck, a unique clip 
provides secure support - 

frees the user's hands for 
gestures and demon- 

strations, permits him to 
move around. 

Exclusive E -V Acoustalloy 
diaphragm is virtually 

indestructible. Acoustically 
treated grille minimizes 

effects of wind and breath 
blasts. Supplied complete 

f with combination neck cord and 
tie clip for microphone, belt clip for 

cable, rubber desk stand and 18 ft. cable. 
Available in Low or Hi -Z. 

Model 647. List Price, $80.00 
Net, $48.00 

C. 

See your E -V Distributor 
or Send for Bulletin 201 

410 CARROL ST. BUCHANAN, MICHIGAN 
Export: 13 E. 40111 St., New York 16, U.S. A. Cable,: Artab 

8 

THE QUEST FOR REALISM 

MAN strives continuously to give 
greater realism and depth to sight 

and sound. The physicist and the en- 
gineer continually are seeking better 

ays and means to give us "third di- 
mensional" aural and visual transmis- 
sion and reproduction. 

The motion picture industry, faced 
with TV competition, has developed 
several systems including Cinerama 
and Cinemascope. The two are dis- 
tinguished as three -dimension illusion 
(Cinerama) and wide- screen process 
(Cinemascope). Both systems provide 
an "illusion" to both sight and sound 
and both have contributed a new con- 
cept of entertainment via film. 

Of equal importance is the latest 
contribution to the broadcast industry 
announced recently by Columbia Uni- 
versity -the perfection of a system of 
multiplex radio transmission. 

It now appears, more than ever be- 
fore, that FM will eventually replace 
AM for broadcast communications. It 
takes no crystal -gazer to foresee the 
far -reaching effects on the methods 
of transmitting intelligence of all 
kinds over multiplex FM systems. 

To Dr. Edwin H. Armstrong (father 
of FM) and John H. Bose, must be 
given new recognition for this signifi- 
cant achievement and further develop- 
ment of the FM system. Basically, the 
new system doubles (perhaps more) 
the effective function of the FM 
transmitter. For example, an FM 
station can transmit a musical pro- 
gram on one channel and, at the same 
time, transmit another program si- 
multaneously on a second channel. 

Of particular interest to the serious 
listener of "hi- fidelity" is the system's 
ability to transmit a single program 
stereophonically on its two channels. 
This technique has been tested suc- 
cessfully at Dr. Armstrong's Alpine 
FM station at Alpine, N. J. 

The transmission of multiple sig- 
nals over a common carrier is not 
new. The Signal Corps has long used 
this technique. Telephone companies 
and other communicators are sending 
many simultaneous signals over single 
channels. 

While multiplex operation of FM in 
the communications field has been in 
practical use for many years, its use 
in broadcasting presented many prob- 
lems not of importance in the commu- 
nications field. In pointing to his new 
development Dr. Armstrong stated, 
"Because of the extreme high fidelity 
requirements of the FM system, the 
problem of cross -modulation between 
the channels was not simple as the 
intrusion of one channel into the prov- 

ince of the other has to be kept below 
one part in a million." 

The real significance of the new 
system, he added, is, "that the most 
'Doubting Thomas' will now be 
obliged to recognize that FM will pre- 
vail as the final aural system. It 
would be completely impossible to 
multiplex on any AM system, either 
on the standard band or on a very 
high frequency band of the same fre- 
quency as the FM stations." 

The cost of equipping a transmitter 
for multiplex operation is not high 
according to the inventor. Transmit- 
ters already using Serrasoid modula- 
tors which are employed in the new 
system are most readily susceptible 
to change, he said. 

Receiver prices will doubtless fol- 
low the course they have always 
taken and sets will be produced at 
prices to fit everyone's purse. The 
audio enthusiasts, perhaps more than 
any other group, would provide a 
ready market for multiplex FM tuners 
for use with binaural audio systems. 

Many of our readers have already, 
heard binaural reproduction demon- 
strated at various Audio Fairs and 
shows. The program was transmitted 
simultaneously over an AM and an 
FM channel. The result (due to vari- 
ations in equalization and other fac- 
tors) left much to be desired for a 
true binaural facsimile of the program 
source. Multiplex FM broadcasting is 
certainly the most promising tech- 
nique so far developed for providing 
binaural service to the music lover as 
well as to provide a stereo effect to 
mixed sound sources. 

Engineers have become increasingly 
"binaural- conscious" in recent months 
-in the audio and film industries. 
The record industry recently became 
excited over binaural records (two 
separate sound tracks on one side). 
A new method will contain binaural 
sound in one groove on regular LP's. 
Many methods are being shown to and 
heard by the public. Some are good - 
others not so good. Some are compli- 
cated to the extreme -others use 
simpler means to create a stereo and 
binaural "effect." Dr. Armstrong's 
latest contribution will serve, when 
available, to give great impetus to the 
recording, transmission, and reproduc- 
tion of wide range sound. 

It becomes more and more apparent 
that the source of sound lies in the 
realm of physics, while the effect of 
sound is a physiological consideration. 
The engineering of sound consists of 
controlling the cause so as to produce 
the desired effect O. R. 
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THE ONLY COMPLETE CATALOG FOR 

EVERYTHING IN TV, RADIO AND 

INDUSTRIAL ELECTRONICS 

get your 1953 

ALLIED 
236 -PAGE CATALOG 

it's complete 
it's value - packed 

THE WORLD'S LARGEST STOCKS 

TV and Radio Parts 

Test Instruments 

Hi -Fi and P.A. Equipment 

Custom TV Chassis 

AM, FM Tuners & Radios 

Recorders and Supplies 

Amateur Station Gear 

Builders Supplies 

Equipment for Industry 

Here's the one authoritative, complete 
Buying Guide to Everything in Electronics- packed 

with the world's largest selections of quality 
equipment at lowest money -saving prices. See 
the latest in TV custom chassis,-TV-antennas 

and accessories; AM and FM tuners and radios; 
High -Fidelity Custom Sound components; latest 

P.A. Systems and accessories; recorders; 
Amateur receivers, transmitters and station gear; 

specialized industrial electronic equipment; test 
instruments. builders' kits; huge listings of parta, 

tubes, tools, books -your choice of the world's 
most complete stocks of quality equipment. 

ALLIED gives you every buying advantage; 
speedy delivery, expert personal help, lowest 

prices. liberal time payment terms, assured 
satisfaction. Get the latest 1953 ALLIED 

Catalog. Keep it handy -and save time and 
money. Send for your FREE copy today! 

QUICK 
EXPERT 
SERVICE 

SEND TODAY FOR RADIO'S 
LEADING BUYING GUIDE 

EASY -PAT TERMS 

Take advantage of 
ALLIED'S liberal Easy 
Payment Plan- Radio's 
best terms -only 10% 
down, 12 months to pay 
-no interest if you pay 
in 60 days. Available on 
Hi -Fi and P. A. units, 
recorders, TV chassis, 
test instruments, Ama- 
teur gear, etc. 

May, 1953 

EVERYTHING IN 
ELECTRONICS 

ALLIED RADIO 
World's Largest Electronic Supply House 

TV & HI -FI ;;PECIALISTS 

To keep up with devel- 
opments in TV and 
High -Fidel: ty, look to 
ALLIED! Count on us for 
all the latest releases and 
largest stoci:s of equip- 
ment in these important 
fields. If it s anything 
in Television or High- 
Fidelity equ pment -we 
have it in stock! 6. 

ALLIED RADIO CORP., Dept. 1 -E -3 
833 W. Jackson Blvd., Chicago 7, Illinois 

Send FREE 236 -Page 1953 ALLIED Catalog. 

Name 

Address 

City Zone.... State 
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RADIART 

announces its 

6300 series ... 

an addition 

to the full line of 

RED 
SEAL VIBRATORS 

10 

Faster 
Starting 

The exclusive RADIART de- 

sign permits the briefest 
possible "Warm -up" period, 

thereby making the RADIART 

vibrators practically instan- 

taneous starting. This added 

feature means greater per- 

formance. 

Longer 
Life 

There's more for your money 

in every RADIART vibrator - 

they last longer! Precision 

manufacture, using only the 

finest materials, assures long 

lasting, trouble -free perform- 

ance. 

Complete 
Replacement Line 

RADIART has a CORRECT re- 

placement vibrator for every 
original equipment vibrator. 
12 Radiart vibrator types 
serve over 89% of all popu- 
lar replacements. NOW..THE 
NEW 6300 SERIES IS READY 

FOR THE NEW '53 car MOD- 

ELS with radios having 12 

volt circuits. 

Seal- 
Vented 

Sealed at the factory to pre- 

vent the formation of an 

insulating film on the points 

while the vibrator is on the 

shelf ...the sealed vent auto- 

matically opens when put in 

use to allow the vibrator to 

"breathe ". 

s 
THE RADIART CORPORATION CLEVELAND 13, OHIO 

VIBRATORS AUTO AERIALS TV ANTENNAS ROTORS POWER SUPPLIES 
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a 

I F7 1 NA JET 283 and now .. . 

11.1I in/rodares the rerolationnrvl 

e Coupler. Q2113 
for F/ /F and 1111F antennas 
first of it. kind! 

joins one C IIF and one 17IF antenna 
joins two 111F antennas 
join..' two 1.11F antennas and 
one CliFanternta 

all with only ONE down -lead! 

JFD gives you a direct line to 
profits with the amazing new 
JeTie coupler. Here's "single 

transmission line" reception on 
such disparate channels as 

4 and 61 -a miracle of 
engineering know -how that will 

pay off for you in countless 
sales. Made with a new silver 

printed circuit for ideal 
conductivity, the JeTie is 

hermetically sealed in a 
transparent moisture -resistant, 
dust -proof Butyrate ease -the 

only one of its kind. Light 
weight, easy -to- attach, the 

JeTie coupler is the easy -to -sell 
answer to the new t 11F and 

VHF stations in your territory. 
LIST PRICE $5.30 

For more information on the 
JFD JeTie, write to JFD 

Manufacturing Company, Inc. 

Brooklyn 4, New York 
Bensonhurst 6 -9200 

Q'orld's largest manufacturer of 
TV antennas and accessories 
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We rest our case 

on evidence 

you can hear 

Words can't prove 

the performance 

of this superb High 

Fidelity Tuner. 

Neither can witness- 

es. When it's time for 

a decision, your lodgement of 

the CRAFTSMEN 10 is based on one 

thing: evidence you hear with your own 

ears. Listen -and the conclusive evi- 

dence of incomparable sensitivity and 

flexibility will turn your trial into a 

lifetime of distinctly better listening. 

high fidelity 

FM -AM tuner 
Two cathode followers furnish both audio 

output and detector output for remote instal- 

lations. 

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

Automatic Frequency Control entirely etimi 

notes drift, simplifies tuning. 

5 microvolts sensitivity on both FM and AM. 

IO kc filter on AM eliminates inter- station 

squeal. 

Bass and treble tone controls for boost, cut, 

or 20- 20,000 cycle flot response. 

JUDGE 
THE C -500 TOO! 

Williamson all- 
triad* circuit - 
99.99% distor- 
tion-free! 

high fidelity by eraltsmerí 
means distinetly better listening 

For information, write to 

The radio CRAFTSMEN, Inc. 

Dept. R -5, 4401 N. Ravenswood Ave., 

Chicago 40, III. 

* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

THE MULTI -MILLION DOLLAR 
merger of ABC, operating 17 stations 
(6 AM, 6 FM, and 5 TV outlets) and 
a national network of nearly 300, with 
the Paramount picture- theater chain, 
which a number of experts felt cer- 
tain would be delayed indefinitely 
after Senator Tobey's blast calling for 
an investigation in monopoly control, 
instead found itself officially blessed 
by the Commission shortly after the 
fiery Senator's demand. 

In defending its action, the commu- 
nication headmen said that it was no 
longer possible to delay a decision, 
and the approval was entirely in order 
now in the public interest. 

The ruling, appearing in a 200 -odd 
page brief, presented one of the most 
comprehensive reports ever issued on 
many vital phases of TV broadcast- 
ing, including the relationship of the 
motion -picture industry to TV, theater 
TV, properties of TV films, and opera- 
tional costs. 

In a discussion of the use of film, 
talent, and story rights on television, 
Paramount picture executives noted 
that they have no policy prohibiting 
the use of its motion picture film by 
telecasters, and are willing to release 
film when the TV industry can pay as 
much as picture theaters. At the pres- 
ent time, it was disclosed, TV can 
only pay a maximum of from 35- to 
55- thousand dollars for the rights to 
televise films nationally, and na- 
tional rights for the average film sell 
for from 10- to 20- thousand dollars. 
This is hardly enough to support fea- 
tures, it was said, for the average 
cost of production of about 30 feature 
films released by Paramount in the 
'51-'52 season was about $1,400,000 
each, excluding the cost of distribu- 
I ion and advertising. Films which have 
been reissued for theater exhibition, 
it was said, have produced from 
$125,000 to $750,000 in revenue. When 
films are seen by the TV audience, 
without cost. their value to theaters 
is substantially reduced, the pix mo- 
guls added. Therefore, until the mone- 
tary return from the licensing of films 
for TV is comparable to that from 
theater exhibition, Paramount said it 
cannot afford to release its films for 
TV. The return will not be compara- 
ble, the brief disclosed, until there are 
more TV stations in operation. When 
that point has been reached, Para- 
mount noted that it intends to make 

its library and new films, too, avail- 
able for TV, unless they decide to 
make special TV pictures. 

In addition to the difficulty arising 
from television's inability to pay as 
much for feature film as theaters, 
there are a number of legal and other 
problems which must be solved prior 
to releasing films for TV. Paramount 
said that it had many disputes over 
its rights to telecast its films with 
various guilds and musician unions, 
who have demanded additional com- 
pensation. 

Commenting on theater TV, Para- 
mount declared that it intends to ap- 
ply on a nation -wide scale for authori- 
zation to transmit TV programs to 
theaters. 

At the time of the hearing, there 
were sixty -nine theaters equipped with 
theater TV gear, of which ten were 
subsidiaries of the picture- theater 
chain. These installations were said to 
represent a total cost of over $200,000. 
Paramount theater execs revealed 
that the chain had experimented with 
over 100 theater TV events in its 
houses, and in each instance suffered 
a financial loss. 

In a review of the financial plight 
of ABC and the need for additional 
capitalization, the brief disclosed that 
the network had found it necessary to 
borrow $2,000,000 during the '51 -'52 
period. It was also noted that at no 
time since the chairman of the net, 
Edward Noble, acquired the ABC sys- 
tem in '43, has a dividend been paid 
or has any salary been drawn, all the 
earnings having been plowed back into 
station improvements. 

In contrast with other networks, 
with diversified and in many instances 
complementary resources, ABC said 
that it was dependent entirely on 
revenues from its radio and TV net- 
work operations, including its owned 
and operated stations. Because of 
the necessity for investing its limited 
funds in physical improvements, the 
network declared that it was without 
other funds needed for the develop- 
ment of a program service equal to 
that of its competitors. A few years 
ago, ABC was unable to hold some of 
its top entertainment stars on radio 
in competition with CBS, which was 
able to offer these leading lights capi- 
tal -gains deals. 

Under the merger, ABC and Para- 
mount theater officers have testified 

14 
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concord Radio presents the world's 
most powerful TV antenna! 

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

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

Mfg. solely by 

Approx. 300 Ohms 

between every 

two of the 

four conductors. 

..ï 
>: 

Four conductor air -dielectric, 

tubular, matched impedance 

transmission line. 

4 Conductor Tubular Wire 104 per foot 

$8.90 per hundred feet 

ALL CHANNEL ANTENNA CORP. 
Woodside, N.Y. under license Pat. No's 2,585,670. 

2,609,503. 2,625,655. others pending. 

MONEY BACK GUARANTEE 
To out -perform all other 

antennas (using rotor motors) on both UHF and VHF, includ- 

ing stacked ten element Yogis, stacked corner and bow -tie 

reflectors, four bay conicals, etc. 

oncord Radio 
53 Vesey Street, New York 7, N. Y. Dlgby 9 -1152 

21 
Ó/ 

Includes Stacked Antenna Array. 
9 Position Switch. Completely 
Wired Stacking Harness. A.I.M. - 
Automatic. Impedance Matching 
Coupler. 

Dealer Price 

r $3650 LIST PRICE 

CONCORD RADIO 53 Vesey Street, New York 7, N. Y. 

Please send me 

Please send me 

Dealers order on letterhead. 

Please send me 

Name 

Address. 

city 

amount at 536.50 list price. 

amount at 521.90 dealer net. 

feet of 4 conductor tubular at 10f per foot. 

i] (heck Enclosed 

(.0.0. enclosed please find 2570 

Money Order. 

State 

Money Order Enclosed 

of total purchase price ... check ... 
Please put my name on your "Special Bargain" mailing list. 

( 1 Enclosed find S in fell Send prepaid. 

-1 

May, 1953 
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my Radio 
and Lvov, 

REPAIR SECRET ? 

HMIITh® 
DEPENDABLE REPLACEMENTS 

COMPOSITION RESISTORS 

Tiny, yes ... but what dependability, rug- 
gedness, and stability! And they provide 
an extra margin of safety -being rated at 
70C rather than 40C. Completely sealed 
and insulated by molded plastic, they meet 
all JAN -R -11 requirements ... are avail- 
able in t /z, 1, and 2 -watt sizes in all Ri' MA 

values. kl 

TYPE AB NOISE-FREE POTENTIOMETERS 

Because the resistance material in these 
units is solid- molded -not sprayed or painted on- continued use has 
practically no effect on the resistance. Often, the noise -level decreases 
with use ... and they provide exceptionally long, trouble -free service. 
Rated at 2 watts, with a good safety factor. 

BROWN DEVIL R AND DIVIDOHM't RESISTORS 

16 

BROWN DEVIL fixed resistors and DIVIDOHDI 
adjustable resistors are favorite vitreous - 

enameled units! DIVIDOHI\I resistors are avail. 
able in 10 to 200 -watt sizes; BROWN DEVILS in 5, 
10, and 20 -watt sizes. 

WRITE FOR 
STOCK 

CATALOG 

Be Wight With .. 

MOTE 
OHMITE MFG. CO. 

4845 FI y St. 
Chicago 44, III. 

RHEOSTATS RESISTORS TAP SWITCHES 

that there will be no joint buying of 
films for theater and television. While 
it is contemplated that ABC network 
programming will be 50r/ß film, most 
of this film will not be motion -picture 
feature film, but film made especially 
for TV. 

In a revealing analysis of the char- 
acteristics of motion picture and TV 
film, the brief declared that motion 
picture feature film represents only 
one type of programming on TV, and 
its use is subject to certain limita- 
tions and disadvantages. In the first 
place, it was noted, a small screen de- 
prives the audience of background 
values, and certain lighting effects are 
unsuited for TV. Then, motion picture 
films are produced for a disciplined 
and concentrating audience free from 
the distractions that occur in many 
homes. In addition, the length of mo- 
tion picture films and the unevenness 
of their lengths create problems, when 
they are fitted into the TV program 
structure. Finally, it was pointed out, 
the length of the feature films pro- 
vides problems in securing sponsors, 
and in the case of networks, in secur- 
ing clearances from stations. Advan- 
tages of films specially made for tele- 
vision are many, in contrast, it was 
brought out. They are not limited by 
the facilities for production as are 
live shows in the studio. The films 
can be used by stations at times when 
live programs cannot be cleared, and 
they can be used for rebroadcast or 
multiple showings. In addition, these 
films are technically designed for the 
TV receivers. 

The brief noted that there was a 
view that the Commission's decision 
on the merger would eventually per- 
mit the motion picture industry to 
take over TV. This argument, it was 
said, ignores the fact that the opera- 
tion of television stations is conducted 
pursuant to a statutory licensing plan. 
No transfer of a license may be made 
without Commission consent. And this 
consent is also required for a renewal 
of a license. Both require determina- 
tions as to the public interest. The 
fear of domination of television by 
motion picture interests, therefore, is 
unwarranted, it was emphasized, in 
view of the Commission's continuing 
supervision of the growth of televi- 
sion. 

Madam Commissioner Frieda Hen - 
nock did not concur with her FCC 
colleagues and entered a seething dis- 
sent, which declared that the merger 
would not serve in the public interest, 
and the officers of the theater group 
were not qualified for the new assign- 
ment. According to Miss Hennock, 
the . "Commission has smashed 

often beyond repair . prece- 
dents, procedures, and policies which 
have carefully been built up over the 
years of its regulatory process. In 
areas without established precedent, 
the Commission has taken an undue 
risk with the future of broadcasting 
by permitting the introduction therein 
of a new and potentially deleterious 

(Continued on page 135) 
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OFFICIAL TV FUSE GUIDE 

LITTELFUSE 

BOTH NEW - BOTH NEEDED 

Littelfuse 1953 Official TV Fuse Guide tells you just what fuse to use - 
and when. 94 out of 100 times it's in the new Littelfuse One -Call Kit ... brought up to 
the TV minute with a new fuse assortment. 45 TV fuses, 6 TV snap -on fuse mountings 
in a clear plastic hinged -cover bench box -custom -fitted to meet today's needs. 
Littelfuse Inc., Des Plaines, Ill. 

A D M I R A L T O A R V I N 

B E L M O N T TO D E W A L D 

D U M O N T TO E M E R S O N 

EMERSON TO HOFFMAN 

JACKSON TO MOTOROLA 

MOTOROLA TO SILVERTONE 

Li 

WNW 4T94 .sr 
1411113ñIONcG 

A 
fi 
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WOULD YOU RISK TO CREATE THE CUSTOMER CONFIDENCE 

THAT MEANS A MORE 

PROFITABLE FUTURE 

FOR YOU? 

Tube 

Raytheon 
YpuS dumber 
Street Sute 
lty 

IF the answer is yes, write your Raytheon Tube Distributor right now. Ask him if 

you can qualify as a Raytheon Bonded Electronic Technician. 

Here's why: 

As a Raytheon Bonded Electronic Technician your repair work is guaranteed for 90 

days - a guarantee cash- protected by a bond backed by Continental Casualty 

Company. You receive a registered Bond Certificate, Identification Cards, 

Decals, Creed Displays and other sales and shop helps, designed to build your 

business by creating customer confidence in you and your shop. 

If you can qualify for this complete Raytheon Bonded program 

that is increasing volume and profit for thousands of service 

dealers from coast to coast it costs you nothing. It is Raytheon's 
investment in your future. 

RIGHT ... FOR SOUND AND SIGHT 

RAYTHEON MANUFACTURING COMPANY 

RAYTHEON MAKES All THESE: 

eel fleclsonscs 

ANI TRANSISTORS NUCLEONIC TUBES MICROWAVE TRIES 

RADIO & TELEVISION NEWS 
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TELEVISION RADAR ELECTRONICS RESEARCH rOMMUNICATI$NS MICROWAVES I 

0-ELECTRONIC 

6 
m a n 

.1111 R 
Rag. U.S.Pat.Off. 

IIIIIF 

4i `dr 

Copyright. 1655, by Ziff -Davis Publishing Co. 
RAD16ELECTRONIC ENGINEERING Is published each 
month as a pecla. section in a limited number of copies 
of RADIO 6 TELEVISION NEWS, by the Ziff -Davis Publish- 
ing Company, 366 Madison Avenue, New York 17, N. Y. 

Edrtd by H. S. RENNE 
and the Radio d Television News Stall 

MAY, 1953 
NONLINEAR CONDENSERS 

3 

PREDICTION OF ELECTRONIC FAILURES 
6 

CERAMIC VIBRATION PICKUP 
8 

DYNAMIC LOUDNESS CONTROL 
IO 

DIFFERENT APPROACH 
TO ANALOG COMPUTATION 

14 

POWER FOR TV TRANSMITTERS 
16 

ECISION TRANSISTOR OSCILLATOR 
IB 

A 360 DEGREE PHASE SHIFTER 
32 

D E P A R T M E N T S 

NEW PRODUCTS 20 
NEWS BRIEFS 22 
PERSONALS 24 
LOOKING AT TUBES 26 
CALENDAR 27 
TECHNICAL BOOKS 27 
NEW LITERATURE 28 
NEW TUBES 30 

Standardized plug -in circuitry packages developed 
Aby the National bureau of Standards for use In com- 

puters. A test hck at the top of each package 
helps locale delealve units for speedy replacement. www.americanradiohistory.comwww.americanradiohistory.com
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from STOC 

for MINIATURIZE ' COMPONENTS 
The constant miniaturization of military and portable civilian gear has required audio 

components of smaller and smaller dimension. This is particularly exaggerated in the case of 

transformers for use in transistor circuits. The "H" series of miniature and sub -miniature units 

described below are hermetic military types to cover virtually all audio applications. For 

even smaller structures our ultra- miniature types are available against quantity orders. 

MINIATURE AUDIO UNITS...RCOF CASE 
Type MIL Pri. Imp. Sec. Imp. DC In Response Max. level List 
No. Application Type Ohms Ohms Pri., MA ± 2db. (Cyc.) dbm Price 

H1 Mike, pickup, line to grid TFIAIOYY 50,200 CT, 500 CT 50,000 0 50- 10,000 + 5 $16.50 

H -2 Mike to grid TF1Al1YY 82 135,000 50 250 -8,000 +21 16.00 

H -3 Single plate to single grid TFIAI5YY 15,000 60,000 0 50- 10,000 + 6 13.50 

H -4 Single plate to single grid, TF IAISYY 15,0110 60,000 4 200 -10,000 +14 13.50 

DC in Pri. 

H -5 Single plate to P.P. grids TFIAI5YY 15,000 95,000 CT 0 50- 10,000 + 5 15.50 

H -6 Single plate to P.P. grids, TF1A15YY 15,000 95.000 split 4 200- 10,000 +11 16.00 RCOF CASE 

DC in Pri. 
Length 1 25/64 

H -7 Single or P.P. plates to line TFIAI3YY 20,000 CT 150. 600 4 200-10,000 +21 16.50 Width 61/64 

H4 Mixing and matching TFIA16YY 150 .'600 600 CT 0 50- 10,000 + 8 15.50 Height 1 13/32 

H -9 82/414 input to grid TFIAIOYY 150/600 1 meg. 0 200 -3,000 (4db.) +10 16.50 Mounting 1 1/8 

H10 10:1 single plate to single TF1A15YY 10,000 1 meg. 0 200 -3,000 (4db.) +10 15.00 Screws 4 -40 FIL. 

grid Cutout 7/8 Dia. 

H -11 Reactor TFIA20YY 300 Henries -0 DC, 50 Henries -3 Ma. DC, 6,000 Ohms 12.00 Unit Weight 1.5 oz. 

SM CASE 

Length 11 /16 
Width 1/2 
Height 29/32 
Screw 4 -40 FIL. 

Unit Weight 8 oz. 

Type 
No. 

SUBMINIATURE AUDIO UNITS...SM CASE 
MIL Pri. Imp. Sec. Imp. OC in Response Max. level List 
Type Ohms Ohms Pri., MA ± 2db. (Cyc.) dbm Price Application 

H -30 Input to grid TF1A1OYY 50" 
H -31 Single plate to single grid, TF1A15YY 10,000 

3:1 

62,500 
90,000 

0 150 -10,000 
0 300 -10,000 

+13 $13.00 
+13 13.00 

H -32 Single plate to line 

H -33 Single plate to low 
impedance 

TF1A13YY 10,000"' 
TFIAI3YY 30,000 

200 3 300 -10,000 4-13 13.00 

50 1 300 -10,000 +15 13.00 

14.34 Single plate to low TFIAI3YY 100,000 
impedance 

H -35 Reactor 

60 .5 300 -10,000 + 6 13.00 

TFIA20YY 100 Henries -0 DC, 50 Henries -I Ma. DC, 4,400 ohms. 11.00 

ULTRA -MINIATURE UNITS TO SPECIFICATIONS ONLY 
UTC ultra -miniature units are uncased types of extremely small size. They are made to customers' specifications 

only, and represent the smallest production transformers in the world. The overall dimensions are 1/2 x 1/2 x 7/16" 

...Weight approximately .2 ounces. Typical special units of this size are noted below: 

Type K.16949 100,000 ohms to 100 ohms...6 MW _100 to 5,000 cycles. 

Type M -14878 20,000 ohms (1 Ma. DC) to 35 ohms ... 6 MW ...300 to 5,000 cycles. 

Type M -14879 6 ohms to 10,000 ohms ... 6 MW ...300 to 5,000 cycles. 

Type M -14AAn (inn ohms I 1 Ma nr) to 3.Onn ohms ...G MW ... 300 to 5.000 cycles. 

Type M -14881 25,000 ohms (.5 Ma. DC) to 1,000 ohms...6 MW...300 to 5,000 cycles. 

i 

200 ohm termination can be used for 150 ohms or 250 ohms, 500 ohm termination can be used for 600 ohms. ' can be used with higher source impedances, with corresponding reduction in frequency range. With 200 ohm source, 

secondary impedance becomes 250,000 ohms ... loaded response is -4 db. at 300 cycles. 

can be used for 500 ohm load ... 25,000 ohm primary impedance .. 1.5 Ma. DC. 

1 5 0 V A R I C K S T R E E 1 

EXPORT DIVISION: 13 EAST 40th STREET, NEW YOR 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


THE LARGE amount of interest fo- 
cused upon the transistor during the 
past several years has overshadowed 

the research program which has been 
carried out very actively in the field of 
ceramic condensers. To most engineers, 
the familiar ceramic is obtainable from 

s parts supply houses and is useful in 
modern circuitry. But the nonlinear 
ceramic condenser, possessing unusual 
characteristics and utilized in new and 
diverse applications -including condens- 
er amplifiers, is largely unknown. This 
article will attempt to synthesize data 
on ceramic condensers which have al- 
ready been made public, discuss some 
unusual circuit applications, and make 
suggestions for experiments which can 
be carried out in the average laboratory. 

History of Ceramics 
The original research which led to the 

use of ceramics as dielectrics was under- 
taken by German scientists soon after 
the year 1900. For the most part, con- 
densers had been utilizing mica or glass 
as dielectrics, and Europe had no domes- 
tic source of mica. Ceramics were con- 
sidered as a substitute, but many long 
years of research were required before 
a material was evolved, consisting 
chiefly of titanium in combination with 
oxygen, that resulted in dielectrics 
which could be produced stably and in 
quantities. At first these ceramics were 
used chiefly in European industries, the 
United States having little interest in 
them due to the easily available sup- 
plies of mica. However, ceramic dielec- 
trics in certain forms were found to 
have a very useful property: a linear 
change in capacitance vs. temperature 
over a wide temperature range. This, 
plus other useful characteristics such 
as high dielectric constants, high break- 
down voltage and high current capabil- 
ities, accelerated American interest. Do- 
mestic supplies of raw materials were 
found which were not only adequate 
but in some ways superior to European 
materials. At first condensers were pro- 
duced which controlled temperature co- 
efficients, such components seeing great 
usage during World War II and after- 
wards. The low -loss factor of these 
ceramic dielectrics at very high fre- 
quencies and the growing shortage of 
mica increased the need for ceramics 
until they became a standard item, 
available in many forms and at low cost. 

Present Availability 
At present most major condenser 

manufacturers offer a line of ceramics 
for many uses. In looking through the 
catalog of a large radio supply house, 
a variety of types may be found. These 
fall into various categories, such as 
temperature- compensated types, high 
voltage types, trimmer condensers and 
miniature styles such as buttons, feed 

MAY, 1953 

I11721111 

TUBULAR TYPE 
1200 mold 

300 W. V.O.C. 

TUBULAR TYP: 
24 wefd. 

500 W.V. D.C. 

FEED THRU TYPE 
50 ppfd. 

2000 W.V.D.C. 

Fig. 1. Actual sizes of 
three standard varieties 
of ceramic condensers. 

NONLINEAR CONDENSERS 
By 

LCDR. B. G. LEWIS, USNR 
U. S. Naval Air Station 

Ceramics with high dielectric constants dependent on 

temperature and applied voltage have many applications. 

throughs, discs, standoffs and tubulars. 
To provide a comparison with the non- 
linear condensers, three such standard 
varieties are shown (actual size) in 
Fig. 1. 

The number of ceramics listed in a 
radio supply house catalog or in the 
"Radio Master" catalog is relatively 
small, scarcely reflecting the thousands 
of types available to industry and to the 
armed forces. It is interesting to note 
that a wide range of temperature coeffi- 
cients is available. Most coefficients are 
negative, the total capacitance decreas- 
ing as the temperature rises. A common 
item is the familiar N750 ceramic. Here, 
the "N" denotes the negative coefficient 
and the "750" indicates that for a change 
in temperature of 1 °C the capacitance 
will change by a factor of 750 to 1,000,- 
000. Thus, a 50° change in temperature 
will result in an approximately 3.7% 
over -all change in the condenser's capac- 
ity. A "P" in front of the numerical 
designation denotes a positive tempera- 
ture coefficient, while the familiar 
"NPO" has a zero coefficient. 

Units with temperature coefficients of 
from P100 to N2500 are commercially 
available. The temperature coefficient of 
a ceramic dielectric is varied by blend- 
ing the basic titanium dioxide (TiO,) 
with varying amounts of other metallic 
oxides. The dielectric constant varies 
with the blend, increasing with the tern- 

perature coefficient of capacitance. For 
instance, an N2500 ceramic has a K of 
300 whereas the N150 condenser has a 
K of 28. Inasmuch as the K is propor- 
tional to the capacitance- per -unit size, 
the ceramic condenser with the highest 
temperature coefficient will have the 
smallest physical dimensions for a given 
capacity. The range over which these 
temperature- compensated condensers ex- 
hibit a good linear characteristic is gen- 
erally restricted to temperatures be- 
tween -60° C and +85° C. At higher 
temperatures, they exhibit tendencies 
towards easy voltage breakdown, in- 
creased power factor and lower insula- 
tion resistance. 

Semiconductor Properties 
Experiments have established that 

titanium dioxide becomes an electronic 
semiconductor at about 600 °C. Al- 
though this effect takes place under 
special conditions, it may be of impor- 
tance. Germanium, another electronic 
semiconductor which is used in the 
manufacture of transistors, exhibits its 
useful properties at room temperature 
ranges. These properties of germanium 
were known for many years before 
sufficient research took place to make 
them useful. It might follow, therefore, 
that compounds of TiO, will become 
transistors of the future, constructed 
to operate at very high temperatures. 
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CAPACITY r .00111íd. 
250 W.V. D.C. 

Kr 3300 

CAPACITY = .01pfd. 
250 W.V.D.C. 

K =6000 

Fig. 2. Two very high K nonlinear con- 
densers are shown in their actual sizes. 

A comparison of the K values of the 
temperature- compensated ceramics 
with other standard dielectrics is shown 
in Table 1. Obviously, the use of the 
N2500 ceramic results in a condenser 
having very small size -per -unit capaci- 
tance. Although 300 is a high value for 
K by ordinary standards, units have 
been developed and are in production 
whose K values extend higher than 
6000. Development of the very high K 

condensers was based upon the dis- 

covery, in 1942, that barium and stron- 
tium titanates exhibited high K's which 
fluctuated widely with variations in 

external parameters. An extensive re- 
search program has been carried on 

throughout the intervening years, both 
in the United States and abroad, which 
has borne fruitful results. 

In addition to exhibiting extremely 
high dielectric constants which change 
with temperature, the K-and conse- 

quently, the capacitance -varies with 
the amount of d.c. potential applied 
across the condenser plates. A varia- 
tion of capacity with bias by a factor 
of about five is possible under certain 
conditions, the change being linear over 
a limited voltage range. As will be dis- 

Fig. 3. Effect of temperature on capac. 
ity at zero d.c. bias for two materials. 
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cussed later, this property enables such 
condensers to be used as amplifying 
devices. 
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the field of scientific instrumentation, 
these elements are found in accelerom- 
eters, producing output voltages cor- 
responding to the acceleration to which 
the elements are subjected. They are 
adaptable to such diverse operations as 
guided missile performance tests and 
vibration studies. The major advantage 
that the barium titanate element has 
over other piezoelectric materials in 
this application lies in the extremely 
wide range of measurement possible, 
whereby a range of about 0.02G to 
600G (ratio of 30,000 to 1) can be 

covered with one ceramic element. 
Other uses for piezoelectric ceramics 

are currently under development, some 

having already reached the production 
stage. Barium titanate has been found 
practical for the driver element of a 
tweeter speaker. Uses in seismographic 
applications, measurements of ultra- 
sonic vibrations in liquids, ultrasonic 
thickness gauges, acoustic delay lines 
and pressure gauges for industrial 
and medical applications have all been 
proven feasible. 

Piezoelectric Effects 

Another field of application for the 
barium and strontium titanates was 
opened up when it was discovered that 
they exhibit piezoelectric effects, i.e., 
produce voltages when subjected to 
pressure or vibration and vibrate me- 
chanically when subjected to electric 
potential. Although piezoelectric mate- 
rials such as quartz, tourmaline, am- 
monium phosphate and Rochelle salts 
have long been available, the ceramics 
possess definite advantages which make 
them valuable in many fields of applica- 
tion. These advantages are as follows: 
1. The high K (1200) of the polycrys- 

talline barium titanate causes the 
slab used as the piezoelectric ele- 
ment to possess a high capacitance, 
which lowers its internal impedance. 
Loading the element thus becomes 
simple, inasmuch as cable and stray 
capacitance in the circuit have little 
effect. In other piezoelectric mate- 
rials, the much lower dielectric con- 
stants result in higher input imped- 
ances and difficulty is sometimes en- 
countered in coupling, especially 
where a long cable must be used 
between the pickup element and the 
amplifier. (K for quartz is 4.5, K 
for X-out Rochelle salts is 200). 

2. Effect of temperature and humidity 
upon the ceramic is negligible, pro- 
vided that the temperature does not 
exceed 120° C. Although the Ro- 
chelle salts, which are commonly 
used as piezoelectric elements in 
microphones and phonograph pick- 
ups, possess a higher sensitivity 
than the ceramic, they melt when 
raised to 55° C and must be guarded 
against moisture absorption. Men 
who work outdoors in the sun with 
public address equipment use the 
dynamic rather than the Rochelle 
salt form of microphone. 

3. The ceramic piezoelectric element 
may be fabricated into whatever 
shape is desired. In the case of the 
other materials mentioned, specific 
cuts along certain crystal axes are 
required for proper operation. 

These advantages have already re- 
sulted in the wide usage of piezoelectric 
ceramics, even though such ceramics 
were not discovered until 1946. Phono- 
graph pickups using Electro -Voice 
Models 40 and 46 -T, Astatic Models 

GC -J and GC -AG -J and Shure Models 

WC31AR, WC24, WC24 -T and WC36 -B 

all have cartridges with ceramic ele- 

ments. Astatic Model JT30C crystal 
microphone has a ceramic element, is 

unaffected by heat or moisture, and is 

cheaper than the corresponding JT30 
Rochelle salt element microphone. In 

Ferroelectric Effects 

Another unusual effect exhibited by 

the barium titanates and associated 
compounds is ferroelectric behavior. 
Crystals which show piezoelectric ef- 
fects, such as Rochelle salts, usually 
exhibit ferroelectric effects which are 
indicated by spontaneous polarization 
over various ranges of temperatures 
not always in the room temperature 
range. Ferroelectric crystals also show 
hysteresis losses and will exhibit a 
hysteresis curve similar to that pro- 
duced by magnetic material. The fer- 
roelectric effects are limited to certain 
extremes of temperature, known as the 
Curie points. Piezoelectric effects are 
limited to the same extremes of tem- 
perature. The polycrystalline barium 
titanate ceramic has a pronounced 
Curie point at 120° C, above which 
temperature both piezoelectric and fer- 
roelectric effects cease; however, it is 

still a perfectly good dielectric in that 
region. The Curie point is characterized 
by a rise of the dielectric constant to 
a very high value and it is this factor 
which is utilized to produce the very 
high K condensers. 

Table 1. Values of K for nine materials. 

Dielectric K 

Mica 4-10 
Isolantite 6 

Polystyrene 2 -3 

Rubber 2 -5 

Glass 4-9 

N2500 Ceramic 300 
P100 23 

N330 38 

NPO 17 
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Figure 2 illustrates the extremely 
small size of two very high K nonlinear 
condensers. Note the large relative size 
of the 1200 -µµtd. condenser of Fig. 1 

as compared with the tiny 1000 -Nrfd. 
unit of Fig. 2. The manufacturer of 
the very high K units is the Glenco 
Corporation. Data available indicates 
that the dielectric constant is varied 
by blending zirconium, calcium, mag- 
nesium and strontium into the barium 
titanate. The curves of capacitance vs. 
temperature for the two condensers 
shown are sketched in Fig. 3. Note that 
in both condensers the capacitance fluc- 
tuates widely with temperature, the 
K =6000 dielectric having the sharper 
peak. These peaks are at the Curie 
temperature, which has been shifted 
downward from the 120° C point pos- 
sessed by the pure barium titanate 
crystal. By moving this Curie point 
downward to the room temperature re- 
gion, the very high K condensers can 
normally be operated at the point of 
highest dielectric constant and will dis- 
play the large negative temperature 
coefficient shown; also, they can be 
operated in the region of no ferroelec- 
trie or piezoelectric effect, those effects 
occurring at temperatures below the 
room temperature range. Thus, the 
hysteresis loss factor vanishes, the 
power factor is lowered, and the pos- 
sibility of producing an internally 
generated voltage when subjected to 
shock or vibration is eliminated. 

An outstanding use for the nonlinear 
condenser is in the field of miniature 
equipment. Hearing aids are utilizing 
high K ceramics and it is easy to im- 
agine their wide application in the field 
of guided missiles, where size and 
weight constitute factors of great im- 
portance. Inasmuch as the capacitance 
of the K =6000 condenser shown may 
change by a factor of 2:1 over a range 
of 40° C, the rated capacitance is usu- 
ally stated as a guaranteed minimum 
value (GMV). This is generally 
measured at 25° C with 5 volts r.m.s. 
at 1000 cps applied across the con- 
denser. No d.c. bias is used when meas- 
uring the GMV because the capacitance 
changes with the bias. A tolerance of 
-0 %, + 60% is usually specified for the 
the K =3300 condenser; -0%, + 100% 
for the K =6000 condenser. Caution must 
be exercised in selecting one of these 
condensers for an application where a 
certain minimum value is mandatory. 
If requirements call for a minimum at 
all temperatures between two known 
extremes and a d.c. operating voltage 
is specified, the GMV value become,' 
meaningless and curves showing capac- 
itance vs. temperature for the partic- 
ular dielectric and d.c. bias used must 
be consulted before the proper con- 
denser can be selected. 

These very high K condensers will 

operate without malfunction to a point 
beyond 300 mc. At higher frequencies, 
the value of K drops. At frequencies 
greater than 750 mc., the power factor 
increases rapidly and the condenser be- 
comes relatively useless. 

Figure 4B qualitatively sketches the 
shape of the capacitance vs. d.c. volt- 
age applied across the condenser curve 
as obtained with the K =3300 dielectric. 
which is used in the .001 -Afd. unit 
shown in Fig. 2. The slope of the curve 
not only depends upon the d.c. voltage 
impressed, but also on the amount of 
a.c. voltage which may be superimposed 
upon the d.c. The a.c. is generally nec- 
essary in order to obtain measurements 
of the capacitance, and for the partic- 
ular curve plotted is assumed to be held 
at some constant value. Temperature 
is also held constant. Note that a wide 
range of capacity change is possible 
with variation in d.c. voltage and that 
the slope of the curve is negative. 

Before discussing the use of these 
condensers as amplifiers and modulat- 
ing devices, two other properties might 
be mentioned. One is the exponential 
decay of capacitance over a long period 
of time if the very high K condenser 
is heated to above 200° C and rapidly 
cooled to the region of room tempera- 
ture; the capacitance will rise to a 
value 15 -20% higher than its rating 
and then take several days to drop 
back to the original value. The other 
factor is the time required for one of 
these condensers to reach its full charge, 
this being longer than the time required 
for a conventional capacitor of the same 
size being charged through the same 
impedance to reach its full charge. Al- 
though the reader may feel that the 
various odd attributes of these high K 
dielectrics are troublesome, the fact is 
that they suggest applications which 
are new for condensers and which are 
already proving to be of great value. 

Frequency Modulation 
One such application, suggested by 

the variation of capacitance with d.c. 
bias, is the use of a nonlinear condenser 
as the modulating device in a fre- 
quency- modulated oscillator. 
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Fig. 4. (A) Tank circuit relationships of 
Fig. 5B. (B) Capacitance vs. d.c. bias 
curve for B = 3300 dielectric material. 

In Fig. 5A, L, and C, normally consti- 
tute the tank of the oscillator. C., the 
high K ceramic, is inserted in series 
with C.. The modulating voltage is im- 
pressed in series with C, and causes its 
capacitance to vary in accordance with 
the intelligence. This changes the effec- 
tive resonant frequency of the tank and 
provides frequency modulation. Using 
the K =3300 dielectric, an over -all varia- 
tion of about 2.5 mc. from a base fre- 
quency of 100 mc. can be obtained when 
the applied bias is varied by approxi- 
mately 60 volts. It may be necessary to 
impress a fixed d.c. bias on the circuit 
to keep the nonlinear condenser operat- 
ing on the linear portion of the voltage 
vs. capacitance curve (see Fig. 4B). 

Condenser Amplifiers 
Various schemes for the utilization 

of nonlinear condensers as amplifiers 
have been proposed and are feasible. 
As in the case of the modulation device 

(Continued on page 24) 

Fig. 5. (A) Nonlinear condenser as a modulating device. (BI Condenser amplifier. 
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Fig. 1. Making a fail- 
ure- prediction test on 
a military radio re- 
ceiver (left) at NBS. PREDICTION OF 

ELECTRONIC 

FAILURES 

By 

J. H. MUNCY 

National Bureau of Standards 

ARELATIVELY unexplored ap- 
proach to the problem of insuring 
higher reliability of electronic equip- 

ment is being investigated at the Na- 
tional Bureau of Standards. With prom- 
ising results, the Bureau is studying the 
feasibility of detecting incipient fail- 
ures of equipment long before they af- 
fect over -all performance. The ability 
to make quick and easy failure- predic- 
tion checks with unskilled personnel is 
the goal of the NBS work, conducted 
under the sponsorship of the Office of 
Naval Research. A technique has been 
evolved experimentally in which a main- 
tenance man simply plugs a portable 
failure -prediction unit into the slightly 
modified equipment to be checked and 
turns a multipoint selector switch; a 
red light flashes on to identify stages or 
components that have deteriorated be- 
low safe levels and have become pro- 
spective causes of equipment failure. In 
accelerated -aging experiments on a 
military radio receiver, the Bureau has 
been able to predict most failures many 
hours before they occur. 

As applications of radio and elec- 
tronic equipment continue to increase 
in extent and importance, problems of 
maintenance and reliability become in- 
creasingly serious. This is particularly 
true of military electronic equipment. 
In addition to its importance for mili- 
tary communications, electronic equip- 
ment is relied on more and more by the 
armed forces for radar detection of 
aircraft and vessels, for the automatic 
aiming, firing, and detonating of weap- 

6 

Routine checks of such factors as transconductance 

and leakage can aid in detecting incipient failures. 

ons and missiles, and for numerous 
instrumentation and control applica- 
tions. The inevitable complexity of 
much of this equipment increases the 
danger that failures of components will 
cause failures of essential equipment 
at critical times. Although much prog- 
ress has been made toward better 
electronic dependability, particularly 
through improved -quality components, 
the dependability of present -day elec- 
tronic equipment still leaves much to 
be desired. In some large and highly 
specialized electronic installations, such 
as the Whirlwind computer, valuable 
means for automatically detecting mar- 
ginal stages have been built into the 
equipment. Until now, however, very 
little study seems to have been made of 
the practical possibility of detecting 
incipient failures by means of simple 
routine checks using portable test equip- 
ment. 

The magnitude of the problem of at- 

Fig. 2. Curve representative of the 
change in performance level with serv- 
ice life of an electronic component. 
A curve of this type is applicable to 
many types of components -tubes, re- 
sistors, capacitors, or complete sub- 
assemblies. After some performance fluc- 
tuations, either upward or downward, 
the component gradually deteriorates 
until it reaches the failure level 
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taining satisfactory reliability in mili- 
tary electronic equipment is suggested 
by the fact that some large bombers now 
use about 2000 vacuum tubes. It has 
been estimated that the average home 
television receiver, with about 20 tubes, 
has an average of one tube failure for 
every 1200 hours of operation; if a 
plane with 2000 tubes had the same rate 
of failure, there would be one failure 
every 12 hours. Yet failure probabili- 
ties are increased in the plane because 
environmental conditions are much 
more severe. 

Failure of electronic equipment to 
function properly may be caused either 
by sudden or by gradual failure of a 
tube or other component. Although im- 
provement of quality seems to be the 
only way to reduce sudden failures of 
components, surveys have indicated that 
at least half of all equipment failures 
are produced by gradual failures of 
components. The NBS work has been 
concerned with practical means of spot- 
ting these gradual failures before the 
equipment becomes inoperative. 

In multistage equipment, it is gener- 
ally impossible to detect such incipient 
failures by input -output performance 
measurements. This is because the tol- 
erance's of an over -all measurement will 
usually mask the performance decrease 
of one stage that may precede failure 
in that stage. Daily variations in meas- 
ured gain of a typical piece of equip- 
ment are greater than the change 
caused by the gradual deterioration of 
one tube in one stage; as the tube con- 
tinues to deteriorate, the time at which 
impairment of over -all performance 
becomes detectable may practically co- 
incide with the time at which over -all 
failure occurs. Successful failure pre- 
diction therefore requires that the con- 
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dition of each important stage or small 
group of stages be established individu- 
ally. 

The designer of electronic equipment 
must allow certain design tolerances 
for the performance of any type of 
component, whether tube, resistor, ca- 

t pacitor, or complete subassembly. Com- 
ponent performance may vary both 
positively and negatively with time, and 
the designer must allow for these drifts 
as well as for initial spread. In equip- 
ment designed for reasonably long life, 
a component can gradually deteriorate 
a great deal before it reaches the level 
of minimum acceptable performance 
(the failure level). It is the gradual 
nature of this deterioration that gives 
rise to the possibility of predicting fail- 
ures far in advance. 

Tube failures are by far the most 
common cause of electronic equipment 
failure, and the experimental NBS 
failure- prediction system depends pri- 
marily on sensing decrease in tube 
transconductance of critical stages. 
This is done by operating the tube as a 
resistance -coupled amplifier, applying 
a 3000 -cycle signal, and sensing whether 
the voltage gain has fallen below a pre- 
determined limit. This test also detects 
changes in components other than the 
tube if the changes are such as to 
affect the gain of the stage. In addition, 
provision is made for checking capaci- 
tors for leakage, and for voltage and 
current measurements, although in the 
equipment studied practically all the 
failures have been tube failures de- 
tectable by the voltage -gain check. 

The military receiver selected for 
experimentation at NBS, an 18 -stage 
guard- channel receiver, required only 
slight modification to adapt it to the 
failure- prediction system. Circuits were 
first examined for sensitivity to weak 
and gassy tubes. The sensitive stages 
were those of the r.f. amplifier, first 
mixer, high i.f. amplifier, second mixer, 
two stages of low i.f., two crystal os- 
cillators, and two stages of frequency 
multipliers. Insensitive stages were 
those of signal and a.v.c. detectors, 
audio and a.v.c. amplifiers, series and 
shunt noise limiters, and a.v.c. gate. 
Wiring was modified sufficiently to per- 
mit checks on the ten sensitive stages. 
Changes consisted chiefly of provision 
for breaking grid and plate return 
leads to permit insertion of audio signal 
and measurement of gain. Necessary 
connections were made to a multipoint 
connector into which the plug from the 
failure -prediction unit could be inserted. 
Circuit changes entailed the use of only 
about 7.5 per cent additional compo- 
nents, mostly capacitors and r.f. chokes; 
wiring and parts were all fitted without 
difficulty into available space in the re- 
ceiver. 
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The experimental NBS prediction test 
unit includes a 3000 -cycle oscillator, 
voltage- sensing circuits, a leakage de- 
tection circuit, and an alarm light. As 
the main selector switch is rotated to 
check the gains of the various stages 
of the receiver, different predetermined 
levels of audio signal are applied to the 
grid of each stage. Each input signal is 
preadjusted so that the voltage- sensing 
circuits will actuate the alarm light if 
the gain of the stage has changed by 
more than a safe amount. After the 
test unit has been plugged into the re- 
ceiver, it takes only a few seconds to 
rotate the selector switch and discover 
any weak stages. This switching could 
be speeded up and made automatic by 
means of stepping -type switches. A 
separate three -position switch on the 
test unit permits capacitor -leakage 
sensing and voltage- and -current sens- 
ing, in addition to the gain sensing. For 
field use, the unit could be made quite 
compact and portable. 

For laboratory evaluation of this 
failure- prediction system, 1000 -hour ac- 
celerated- aging tests were run on six of 
the modified receivers at NBS. To ac- 
celerate failures, temperatures of com- 
ponents were cycled between 10 °C and 
120 °C with a 15- minute total period, 
voltages were maintained at 15 per cent 
above design values, and switching 
transients were simulated by raising 
plate voltages periodically to 150 per 
cent of normal for one second. Since the 
emphasis was upon producing gradual 
failures, vibration and shock were not 
considered. Prediction checks were made 
at five -hour intervals. 

A total of 79 tube failures occurred 
in the six 11 -tube receivers during the 
1000 -hour test period. Sixty -five of 
these failures, or about 80 per cent, 
were of a gradual and predictable na- 
ture- either low transconductance or 
gassiness -while the other 14 were 
caused by unpredictable open heaters 
(seven) and shorts (seven). The fact 
that other tube- failure analysis studies 
have shown only about 50 per cent of 
failures to be gradual is probably at- 
tributable largely to the presence of 
vibration and shock. Six of the 14 opens 

Fig. 4. Setup for experimentally pre- 
dicting failures of components in a 
military receiver. The r.f. oscillator 
shown at the left is not an integral 
part of the failure -prediction method. 
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Fig. 3. Actual measurements of gradua ly 
decreasing test voltage. corresponding 
to gradually decreasing gain. for one 
amplifier stage. Over -all performance 
was not measurably affected until the 
test voltage had fallen to little more 
than half its original value; by then 
the deteriorating stage was almost ready 
to cause a complete receiver failure. 

50 

and shorts at the Bureau occurred dur- 
ing one 60 -hour period during which 
heaters and plates were cycled one- 
minute-on and one -minute -off; the other 
eight were spread over 940 hours. 

Fifty -eight of the 65 predictable 
tube failures were predicted accurately 
many hours before the receiver failed. 
Of the seven predictable failures not 
successfully predicted, two were in 
stages not being checked, four were in 
a single stage where parasitic oscilla- 
tions interfered with measurement, and 
one was masked by the change in value 
of an overloaded resistor. Failures of 
components other than tubes were neg- 
ligible and did not warrant any conclu- 
sions as to predictability. 

The principles of measurement on 
which the NBS failure- prediction work 
has been based are not new, and many 
better failure- prediction systems can 
undoubtedly be devised; yet until now 
very little has been done toward devel- 
oping practical techniques for semi- 
automatic checks to detect incipient 
failures. The success of the experimen- 
tal work at NBS suggests that provi- 
sion for simple failure -prediction rou- 
tines for the maintenance of important 
electronic equipment deserves the seri- 
ous attention of design engineers. 

Fig. 5. Block diagram of typical 11 
amplifier stage, showing how grid and 
plate leads were broken in order to 
make failure- predicting measurements. 
Plug -in connections simplify procedure. 
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CERAMIC 
VIBRATION 

PICKUP' 

By E. V. CARLSON 
Development Engineer, Shure Brothers Inc. 

Design of a barium titanate transducer which is 

superior in many respects to Rochelle salt units. 

DEVICES utilizing practically every 
known method of converting me- 
chanical motion into an electrical 

duplicate have been constructed and 
used as a means for studying vibration. 
The principal methods of conversion 
which have held a dominant position in 
recent years employ either magnetic 
fields or piezoelectric crystals. These 
means are used to transform a small 
portion of the mechanical energy of a 
vibration into electrical energy, which 
is readily conveyed to a convenient ob- 
servation station or which can later be 
made into a permanent record for 
study. In the observation of geological 
motions, the magnetic field has been 
the principal basis for the instrumenta- 
tion. Here either a magnetic field is 
caused to move in relation to a coil of 
wire in which a voltage is induced or an 
armature is caused to modulate the 
magnetic field linking a pickup coil. On 
the other hand, the piezoelectric crystal 
has found a widespead usage in the 
industrial field. 

Several crystal vibration pickups of 
a general utility type have been com- 
mercially available for many years. 
They were designed to utilize a Rochelle 
salt crystal piezoelectric element ar- 
ranged so as to be sensitive to motion. 
Throughout most of their operational 
range, they yield a voltage proportional 
to the acceleration applied. 

The approximate construction of 
such a transducer is shown in Fig. 4. 
This device is caused to function when 
the motion to be examined is coupled 
to the housing so that the entire unit is 

This article is based on a paper presented at 
the National Electronics Conference which was 
held in Chicago, Sept. 29, 30 and Oct. 1, 1962. 

vibrated. Inside the housing, mounted 
on three of its four corners, is a square 
Rochelle salt crystal element. This sen- 
sitive element is formed by bonding 
together two properly oriented slabs 
of the active material. When the crystal 
is forced into motion at its three sup- 
ported corners, inettia acts over the 
unsupported portion, tending to distort 
it into a "saddle" shape. For purposes 
of approximate analysis, the distorting 
force can be replaced by a single force 
F acting at the free corner of the crys- 
tal. As the crystal is distorted, it may 
be seen that in one slab tensions are 
produced in the direction of one diago- 
nal while compressions are being pro- 
duced in the other diagonal. A similar 
but opposite condition occurs in the 
other slab. The axes of the crystals 
have been so arranged that one poten- 
tial is developed on the exterior sur- 
faces and the opposite potential is 
developed at the interface of the slabs. 
Electrodes are provided for collecting 
these potentials which are made avail- 
able externally by a cable passing out 
through the housing. 

At frequencies reasonably below the 

Fig 1. Variation of capacitance with temper- 
ature for barium titanate and Rochelle salt. 

resonant frequency of the crystal, the 
output voltage is directly proportional 
to the acceleration. At frequencies well 
above the resonant frequency, the out- 
put would be proportional to displace- 
ment if the secondary modes of vibra- 
tion could be sufficiently suppressed. 
In practice, useful measurements are 
possible up to about one -half octave 

below the resonance. To obtain a signal 
proportional to velocity or to displace- 
ment, an electrical integrator (as 
shown in Fig. 3) is useful. 

Commercial devices of this type have 

in general weighed about one -half 
pound and have had their first reso- 

nance in the neighborhood of 1500 cps, 

with an output impedance equivalent 
to the impedance of a 10,000 -µpfd. con- 

denser, and a sensitivity of about one 

volt per G of acceleration. 
There are some practical limitations 

inherent in these units: 
1. The Rochelle salt crystal is not a 

rugged chemical combination; it 
melts at the rather low temperature 
of 130° F; it is deliquescent in at- 
mospheres of high humidity; and it 
will lose its water of crystallization 
in atmospheres of low humidity. Ex- 
posure to any one of these three 
conditions produces a permanent 
deterioration of the sensitive ele- 
ment. 

2. The electrical capacitance is a 
marked function of temperature. 
Since the capacity of the crystal and 
the capacity of the connecting cable 
form a capacitive voltage divider, 
the instability of this capacity com- 
plicates the application where long 
cables are necessary and where ab- 
solute measurement is desired. 

3. Vibration pickups of this construc- 
tion are also sensitive to one compo- 
nent of rotational acceleration as 
well as to a component of transla- 
tion. This can lead to erroneous re- 
sults if care is not taken in the ap- 
plication. 
Use of polarized polycrystalline bar- 

ium titanate in place of the Rochelle 
salt as the sensitive element has some 
favorable and unfavorable aspects: 
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1. Barium titanate material can with- 
stand temperatures in the neighbor- 
hood of 200° F without losing its 
piezoelectric properties. It is not 
permanently damaged by high hu- 
midities or even water; however, it 
may be temporarily affected by sur- 
face leakages and some precautions 
are required. It is unaffected by dry 
atmospheres. 

2. The dielectric constant of barium ti- 
tanate, and consequently the electri- 
cal impedance, is a function of tem- 
perature. The variations are minor 
when compared to those found in 
Rochelle salt. Figure 1 illustrates 
this difference. 

3. The principal undesirable charac- 
teristic of a barium titanate crystal 
is that it will exhibit a sensitivity 
nearly 20 db lower than that of 
Rochelle salt for a similar resonant 
frequency and output impedance. 
A vibration pickup utilizing barium 

titanite can be similar in construction 
to one using Rochelle salt. There is a 
need for one fundamental modification 
in the construction because of a differ- 
ence in the piezoelectric behavior of the 
two materials. Whereas in the Rochelle 
salt transducer the element was sup- 
ported on three corners and the acceler- 
ation acted upon the fourth, in the bar- 
ium titanate unit the crystal is mounted 
at all four corners and the acceleration 
acts upon the central portion of the 
element. 

The ceramic material is isotropic in 
the plane of the slabs, which is normal 
to the direction of polarization. If it 
were compressed along one diagonal 
and tensed along the other, as is done in 
the Rochelle salt element, the effects 
would tend to cancel and there would be 
little resultant output voltage. When 
the four corners are supported,.both di- 
agonal directions are treated similarly 
and there is mostly tension in one slab 

at the time that there is mostly com- 
pression in the other slab. With this 
more symmetrical treatment, rotations 
about the center of the element produce 
forces which tend to cancel in their 
electrical effects, making the unit in- 
sensitive to rotation. As the housing is 
accelerated, the inertia of the central 
portion causes the crystal to distort in 
a "dished" fashion. 

Many schemes have been devised to 
obtain calibration data on vibration 
pickups. Several have been used at 
Shure Brothers Incorporated; however, 
for the last ten years measurements of 
sensitivity have been obtained by at- 
taching the unit to an electrically driv- 
en tuning fork equipped with an eye- 
piece to measure the mechanical 
displacement. Frequency response data 
were secured by mounting the unit on a 
crystal actuator together with a test 
cell which was resonant well above the 
range of frequencies to be explored. 

The possibility of using the reciproc- 
ity technique has for many years 
seemed like a desirable solution to the 
calibration problem. The reciprocity 
method of calibration is a technique by 
which the sensitivity of a transducer 
can be determined mainly by electrical 
measurements. Necessary equipment 
for such measurements is found in 
most laboratories, which in itself is a 
strong recommendation. This method 
has at its roots the reciprocal require- 
ment that the transfer impedance from 
the electrical terminals to the mechani- 
cal terminal be the same as the trans- 
fer impedance from the mechanical 
terminal to the electrical terminals. If 
energy is neither lost nor gained as an 
action passes from the electrical to the 
mechanical system, or vice versa, the 
reciprocity method is likely to apply. 
In the case of these piezoelectric ma- 
terials, the necessary conditions are suf- 
ficiently satisfied. In one form, this type 

Fig. 3. Schematic diagram of control box and response curves. 
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Fig. 2. Calibration of vibration 
pickups by the reciprocity method. 

of calibration involves making three 
measurements of electrical transfer im- 
pedance and knowing the value of the 
mechanical coupling impedance. 

The derivation of the mathematics 
used in making this type of calibration 
has been presented amply in the liter- 
ature. For the present purpose, two 
equations are sufficient. 
20 logS, - 10logM - 20 log o- 101ogC, - 
7'u + T, - Tn (1) 

2 
(Continued on page 27) 

Fig. 4. Inertia -type pickup and approximate equivalent circuit. 
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DYNAMIC LOUDNESS CONTROL 
UDGING from the continuing flow of 
articles on the subject, the design of 
compensated volume controls is not 

yet a closed field. Still, only half the 
story has been told. Although the ex- 
isting types of controls certainly consti- 
tute an advance toward realism in sound 
reproduction, it will be shown that the 
basis for the design of all of these con- 
trols has been incomplete, so that they 
fail to compensate correctly - at the 
higher loudness levels in particular. A 
number of recent letters to editors have 
attested to this fact in various ways, 
although part of the dissatisfaction 
shown is certainly due to improper 
manipulation'. It has been said that 
judicious use of the loudness control 
can greatly increase listening pleasure, 
but something must be wrong when 
"judicious use" frequently consists of 
using the decompensation switch. The 
points which have been overlooked in 
present loudness control design (called 
"static" compensated controls here, for 
reasons which will be apparent later) 
may in some cases contribute to making 
a good system sound like a fair juke 
box. These points will be discussed, and 
the correct basis for design will be pre- 
sented, illustrated with a simple circuit. 

It might be well to review briefly the 
reasons why compensated controls are 
required in the first place. Referring 
to the familiar Fletcher -Munson equal 
loudness level contours in Fig. 1, it may 

By R. S. JOHN, JR. 

This new concept calls for frequency compensation 

that varies with the instantaneous program level. 

be seen that if the over -all intensity of a 
reproduced program is reduced with an 
ordinary volume control by, say, 30 db 
from the original level, then in order 
to maintain the same relative loudness 
distribution between frequency ranges 
as was present originally, the low fre- 
quencies should be reduced in intensity 
by an amount less than 30 db, or the 
low frequencies must then be boosted. If 
the original program level is, say, 80 db 
on the average, then although the 80 -db 
contour shows a loss of response of 
the ear at the low and high frequencies, 
this is entirely natural. Any compensa- 
tion would be incorrect, either at the 
original performance (other than 
changing one's seat), or at the repro- 
duced program played at the same loud- 
ness level, since these are assumed to 
be synonymous in effect. Rather, the 
differences between the reproduced and 
original loudness levels should be com- 
pensated. Use of the Fletcher -Munson 
contours themselves as design curves, 
rather than the difference curves, 

Fig. 1. Equal loudness contours for normal ears. These curves were first published 
by Fletcher 6 Munson in the Journal of the Acoustical Society of America. Oct.. 1933. 
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roughly corresponds below 1000 cps to 
choosing 100 db as the original average 
loudness level, a value obviously too 
high in any practical case. The plotted 
curves in Fig. 2 show these differences, 
upon which the design of the present 
type of static controls should be based. 
It can be seen that no more than about 
3 db treble boost is needed for any of 
the levels shown, contrary to a number 
of present designs. This boost is al- 
ready provided by most of the loud- 
speaker manufacturers in the form of 
increased speaker efficiency in this gen- 
eral range. The recent tendency to turn 
up the tone controls to maximum boost, 
thus producing a saddle- shaped pattern 
for "showing off the treble," "low level 
listening," etc., apparently leaves one's 
ears "saddle- sore" for good reason! 
These curves cover all the important 
cases for static controls, since a reduc- 
tion in level of more than the 40 db 
shown will place most of any program 
into the background noise of even a 
quiet home. The curves presented herein 
have been constructed from data given 
in Massa, "Acoustic Design Charts," 
and checked against other sources. 

Although these difference curves are 
shown compared to 80 db as the basic 
original loudness level, they will hold 
within about 2 db (below 1000 cps) for 
all lower levels used as comparison 
bases. One need consider what the ac- 
tual original level was only when using 
the control. Toth' discusses preferred 
average original and reproduced loud- 
ness levels for music and speech, and 
finds that manipulation based on an 80- 
db original average level should gener- 
ally be most acceptable. This article 
will be most concerned with the levels 
above 80 db. These are arbitrarily des- 
ignated "high level," while the levels 
below 80 db will be called "low level." 

The curves of Fig. 2 do not tell the 
complete story, however, and the result- 
ing controls may actually destroy na- 
tural balance at certain times during 
the program. Strictly, these curves 
mean that when the original program 
level is instantaneously 80 db, then the 
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provision of the bass boosts shown will 
enable the average person, listening at 
reduced loudness levels, to perceive the 
same balance between the various fre- 
quencies as was originally apparent. 
Now, the full symphony orchestra may 
occasionally achieve a dynamic range 
of up to 70 db, and while the average 
may be 80 db, the instantaneous levels 
may vary from approximately 40 to 50 
db up to the threshhold of pain, or for 
speech from about 40 to 80 db. 

Since the instantaneous or short - 
time- average level varies for each in- 
strument, to produce the shadings and 
differences in emphasis which consti- 
tute so large a part of the appeal of 
music, it is evident that a compensated 
control should provide the amount of 
boost required at any instantaneous 
program level, rather than only at the 
over -all average level. Suppose it is 
desirable to reduce the loudness of a 
reproduced program by 20 db. The com- 
pensation indicated in Fig. 2 applies 
only when the performers play instan- 
taneously at the average level. To con- 
tinue the process, all the curves differing 
by 20 db at 1000 cps should be sub- 
tracted from each other. The curves 
shown in Fig. 3 include these results, as 
well as those for 10 and 30 db instanta- 
neous differences. It should be under- 
stood that the contours in Fig. 3 show 
the amount of compensation actually 
required to maintain strict balance be- 
tween the frequencies at all loudness 
levels; they include the curves of Fig. 2 

as a special case. It may be seen that 
as the original loudness instantaneously 
increases above 80 db less bass boost is 
needed. In fact, when the original level 
is 120 db (the threshhold of pain), a 
bass attenuation is needed, as noted in 
each of the three sets of curves, in order 
to maintain the correct frequency bal- 
ance. Fortunately, such a level will 
probably be attained only at the seats 
preferred by the veriest audiophiles. 
The difference curves for original loud- 
ness levels less than about 80 db tend 
to group together closely, on the other 
hand, so that there is no relative dif- 
ference between them. Thus, for these 
low levels, a fixed boost pattern can be 
provided for a given difference in level 
from the original level. Such control 
is obtained with the present types of 
"static" compensated controls. 

One of the common complaints against 
loudness controls has been that they 
may tend to make a system sound 
"boomy," or "muddled," etc. Although 
part of this has been due to improper 
manipulation and design of the control, 
as mentioned above, it is now apparent 
that one of the main reasons for such 
effects is undoubtedly contained in the 
above facts, i.e., that at the higher level 
passages, when the lower frequencies 
are louder in any case, the natural bal- 
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ance is completely destroyed by the com- 
pensated control supposedly designed to 
restore the balance! This is true be- 
cause all such controls introduce a fixed 
bass boost pattern, depending on the 
setting of the control. When a setting 
is chosen, this boost then remains efec- 

! 

five for all instantaneous program lev- 
els, both high and low. Such a boost 
pattern is correct for the low levels, as 
shown, but when the level is high, the 
bass - which should be boosted less, if 
at all - is much louder than would be 
natural. 

Fig. 3. Constant difference contours for four reference levels. 
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Fig. 4. Dynamic compensation required in addition to that 
afforded by the so- called static type of loudness control. 

Since this is an important point, here 
is a specific example. Consider only 
frequencies of 100 cps and 1000 cps as 
a reference. These are played at vari- 
ous loudnesses, as perceived by a listener 
at the original performance and at a re- 
produced program where the level is 
reduced by 30 db. From Fig. 2, it can 
be seen that a static control should be 

designed to provide a 14 -db boost at 100 

cps under these conditions. Now con- 
sider that the instantaneous level at 
this frequency varies from 30 up to 120 
db. From Fig. 3, it is found that when 
the original level falls between 30 and 
80 db, the 14 -db boost provided is ap- 
proximately correct, due to the bunch- 
ing of the low level difference curves. 

12 

o 

However, when the original level is in- 
stantaneously 90 db, only about 11 db 

boost is required; at 100 db, only 7 db; 
at 110 db, only 1 db; and at 120 db, 
which probably will seldom be attained, 
an attenuation of 3 db is actually re- 
quired. Thus, at 110 db original level, 
for example, the present static type 
controls plainly provide 13 db too much 
boost. The bass will sound much too 
loud at just the time when these f re- 
quencies are already most apparent. 

The above discussion has dealt with 
the effect in the bass frequencies. A 

similar type of effect exists in the treble 
as well, but to a much lesser degree. It 
is interesting to note, however, that this 
effect is just the reverse of that in the 

Fig. 5. Average asymptotic dynamic compensation required. 
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bass, as shown in Fig. 3, i.e., at the 
higher levels a slight boost is needed, 
while at the lower levels a slight attenu- 
ation is required. It is also interesting 
to note that the control designs which 
call for much treble boost as well as 
bass boost are apt to be balanced only 
for lower level bass and higher level 
treble, a situation met only occasionally. 
For the -30 db difference curves, the 
maximum boost required in the treble is 

shown to be about 8 db at 120 db loud- 
ness level, the maximum attenuation 
about 3 db. 

It has been shown that while the pres- 
ent control designs are a step in the 
right direction they may provide unde- 
sirable effects at critical times during 
the program. The next step is to con- 
sider whether some form of dynamic 
control can be designed which will more 
closely approximate the actual correc- 
tion curves of Fig. 3. It would hardly 
be worth while, at present, to attempt 
to provide the small amount of dynamic 
control required for the treble fre- 
quencies. Consider then the more im- 
portant section for the bass frequencies. 
On examining Fig. 3, it may be seen 
that below about 200 cps the slope of 
the higher level difference curves is ap- 
proximately the same as the slope for 
the lower levels and, therefore, about 
the same as the slope provided in prop- 
erly designed static controls. Thus, a 
simple system, to be used together with 
a static control, might be one which de- 
presses the lower frequencies at the 
higher levels by introducing a step of 
attenuation between variable upper and 
lower turnover frequencies. The circuit 
thus should introduce a limited bass 
rolloff, the amount of rolloff and the 
turnover being variable with the pro- 
gram level. 

Assume that a static compensated 
control has been designed from the 
curves of Fig. 2. The additional high 
level compensation required can be 
found by subtracting the boost provided 
by this control (Fig. 2) from the boost 
required (Fig. 3) ; the results are shown 
in Fig. 4. These contours indicate the 
amount of dynamic compensation re- 
quired of a dynamic control at the vari- 
ous loudness levels. Shown in Fig. 5 is 
a set of asymptotic curves derived from 
Fig. 4 by fitting the actual curves as 
closely as practical with 6 db /octave 
asymptotes, which are basically pro- 
duced by all single- section RC or RL 
networks. The actual curves for these 
will fall within quite reasonable limits 
of the difference curves of Fig. 4. 

Shown in Fig. 6 is a block diagram 
of the elements which may be included 
in a dynamic control network designed 
to be used in conjunction with a static 
compensated control as suggested above. 
As shown, the original signal must be 
fed to a separate amplifier, then recti- 
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fled and filtered, and applied to a con- 
trol stage which varies the low fre- 
quency transmission characteristics of 
the main amplifier. It is apparent that 
this circuit is somewhat similar to an 
automatic volume compressor, and in- 
deed the concepts of good design for 
such circuits also apply here although 
only the lower part of the frequency 
spectrum is being controlled in this 
case'. The circuit must provide the 
dynamic bass rolloff described, and 
some provision must be included for 
control of the total amount of rolloff, 
to correspond to the differences between 
the original and chosen reproduced sig- 
nal levels. 

Fig. 6 suggests that dynamic control 
may be obtained using selective feed- 
back around an amplifying stage, with 
the amount of feedback being controlled 
by the plate resistance of a vacuum 
tube in the feedback network. In Fig. 
7, a circuit is presented which illus- 
trates the type of networks required. 
The equation for the response of the 
feedback network of this circuit has 
been derived, and the values shown were 
calculated for values of control tube 
plate resistance, such as is found with 
a 12AÚ7 or 6SN7 tube, with a low im- 
pedance source driving the entire net- 
work. The resulting response curves 
will be approximately as in Fig. 4 when 
the proper signal input level is provided 
for the control grid network. 

The "range control" potentiometer 
shown serves to limit the amount of 
control action in accordance with the 
curves of Fig. 4 for various reductions 
in level from the original level. This 
control can be ganged with the static 
control shaft, although its resistance 
must vary inversely to that of the static 
control. The total relative attenuation 
possible with the circuit values shown 
is about 26 db, which is sufficient for all 
but the very highest seldom -attained 
original levels. The pentode plate gain 
of 33 in the middle frequencies may be 
higher than can conveniently be incor- 
porated into an existing system, but a 
voltage divider can easily be provided, 
as shown, to reduce the effective gain to 
that required. It is also possible to ar- 
range a feedback circuit for providing 
the entire range of control required - 
the primary low level bass boost as well 
as the high level dynamic attenuation. 
Such a circuit would be more compli- 
cated in that about 35 -40 db boost 
would have to be furnished. 

The control grid voltage is obtained 
from the low frequency portions of the 
original signal, amplified, then rectified 
and filtered before being applied to the 
control grids. The amplifier tube driv- 
ing the rectifier should be capable of 
providing high peak currents to charge 
the filter capacitor rapidly, but the 
resistance load across this capacitor 
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should be chosen to yield a time con- 
stant of at least a second. With such 
an arrangement, short pulses of sound - such as drum beats - can be con- 
trolled before the signal pulse decays. 
The side amplifier should have sufficient 
gain to provide about 20 to 25 volts to 
the control tube grid when the highest 
level passages occur. Since this highest 
level signal voltage will vary for dif- 
ferent installations, no specifications 
can be made as to the actual components 
required for individual cases. However, 
an electron -ray tube can be used in the 
adjustment of the amplification if it is 
set to barely close on the higher peaks. 

Although a single -sided circuit would 
be less complicated, satisfactory opera- 
tion can probably be obtained only with 
a push -pull circuit, if vacuum tubes are 
used as the control elements. This is 
due to the fact that the control grid 
voltage variations will cause transients 
to appear at the control plate; the tran- 
sients, in turn, will cause thumps if 
permitted to appear at the output. This 
effect can be reduced somewhat in a 
single -sided - circuit by driving the feed- 
back network with a cathode follower, 
and by increasing the "take- effect" time 
in the rectifier -filter circuit. However, 
the effect is largely eliminated in a 
push -pull circuit in which the transients 
are cancelled in the primary of the 
transformer. A single -sided circuit 
might be satisfactory if a different type 
of control element were used, such as a 
bead thermistor with a separate heater 
coil. In this case, the control voltage 
transients would not appear, since only 
the resistance of the control element 
varies. Although thermistors are avail- 
able with very low thermal lags, thus 
being able to provide rapid control ac- 
tion, some difficulty might be encoun- 
tered in maintaining control for a suffi- 

PASSA PASS 

RECT. CONTROL 
FILT R ELEMENT 

AMPLif iEP 

Fig. 6. Block diagram for negative 
feedback dynamic loudness control. 

cient length of time to avoid distortion 
of the harmonic structure of the sound 
as well as flutter due to ripple. 

Since some of the past objections to 
loudness controls have apparently been 
caused by improper manipulation, it 
might be well to examine the procedure 
involved here. One good arrangement 
is to gang together the main volume 
control, the static loudness control, and 
the dynamic range control onto one 
shaft. The settings of this control 
should be marked 0, -10, -20 db, etc. 
In use, the volume control of the pro- 
gram source should be set by measure- 
ment or estimate to provide a program 
level equivalent to the original program 
level, whether it be symphony, dance 
music, or speech; this involves a knowl- 
edge of the preferred average original 
level. When this setting has been 
achieved, the desired reduction in level 
can be set with the dynamic loudness 
control. However, the controls will have 
to be readjusted for different types of 
programs, and even for different types 
of performance within the same pro- 
gram, just as do the present static type 
controls. This is true since in broad- 
casting the average level of the entire 
program is kept at about the same level. 
Thus, speech and light or heavy music 

(Continued on page 25) 

Fig. 7. Circuit diagram for a suggested dynamic loudness control. 
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Fig. 1. Demonstra- 
tion model of the 
torsional system 
discussed below. 

DIFFERENT APPROACH 
TO 

ANALOG COMPUTATION' 

By 

C. R. BONNELL 

Research Physicist 
Minneapolis- Honeywell Regulator Co. 

Electromagnetic torsional integrating analog computers 

show promise of having a wide range of usefulness. 

THE electromagnetic torsional inte- 
grating analog system combines 
much of the speed of electronic sys- 

tems with the range and accuracy of 
mechanical systems. Precision construc- 
tion, jewel bearings, low friction tech- 
niques, fluid damping, and refined 
processes of annealing magnetic metals 
permit a low threshold, high resolution, 
and very small errors in the mechanical 
component. The mechanical component 
has low inertia, no gear trains, no 
backlash, and a high frequency re- 
sponse. 

General Theory 
A shaft with a moment of inertia J, 

Fig. 2. Schematic diagram of 
demonstrator shown in Fig. 1. 
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impeded by a damping torque per unit 
angular velocity F, and having load 
torques TR(L), when acted upon by in- 
put torques T. will have the following 
equation of motion: 

= (JD' + FD) e + `TR (L) (1) 

where D = d /dt. Making the load 
torques `-'T5(L) a function of the angu- 
lar displacement B, a more useful form 
of (1) may be written: 

= (JD' FD) 9 +ETR(6) . (2) 

In general, the torsional type com- 
puters are operated dynamically with 
no load torques, or they are operated 
statically through a balance with the 
load torques. Dynamic operation re- 
sults in an integration of the input 
torques. 

The particular equation for integra- 
tion is: 

= (JD +F) e . . . . (3) 

and the particular equation for the 
static condition is: 

°TR = ZTR(B) (4) 

Basic systems of operation for tor- 
sional computers are illustrated in 

Thie article is based on a paper that was 
presented at the National Electronics Conference 
held in Chicago, Sept. 29 -0et. 1, 1952. 

Figs. 3A, 3B and 3C. Figure 3A is a 
dynamic integrator. Figure 3B is an 
open -loop static computer wherein the 
input torques are balanced by an elastic 
restraint torque generator. Figure 3C 

is a closed -loop static computer having 
inherent stability through the feedback 
rebalance torques. 

The existence of precision linear and 
nonlinear torque generators and signal 
generators permits a wide range of 
mathematical operations in a rebalance 
system. 

Current analog inputs converted to 
linear or nonlinear torque analogs de- 
fine the left members of (3) and (4). 
Precision synchros of high resolution 
together with known data on the load 
torques on the shaft define the right 
members of (3) and (4). 

Operational Formulae 
The torque generators are current 

devices. They may be operated on 
either alternating or direct current; 
but the signal generators are alternat- 
ing current devices only. Table 1 is a 
tabulation of some of the torque and 

Fig. 3. (A) Dynamic Integrator. 
(B) Open -loop static computer. 
(C) Closed -loop static computer. 
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Fig. 4. Open -loop multiplication. 
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signal generators and their operational 
formulae. The symbols in Table 1 will 
be defined as follows: k is a sensitivity 
factor, i is a current, a is the current 
phase angle, e is the angular displace- 
ment of the shaft, and fis the alternat- 
ing frequency of the current involved. 

These magnetic devices are composed 
of a soft iron stator containing coils on 
four poles and a soft iron rotor. In many 
instances, a unit consisting of one 
stator and one rotor can play a dual 
role of a torque and signal generator 
simultaneously, thus reducing the size 
of a computer package. A torque or 
signal generator has the approximate 
dimensions of 1.5" in diameter and 0.5" 
in thickness. 

Performance of a Demonstrator 
A demonstration model of a torsional 

system was constructed with limited 
instrumentation for compactness. This 
model, which is shown in Fig. 1, con- 
tained magnetic components A, B, C 
and D. The demonstrator can be oper- 
ated as either an open- or closed -loop 
computer. Figure 2 is a schematic dia- 
gram of the system. The equation of 
the torques on the shaft in the static 
condition is by (4) and Table 1. 

Flg. 5. Closed -loop addition. 
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kAip(iA, + i42 + ii]) - k,i,' + kUh' - 
kcie - 0 (5) 

Since the angular displacement e can 
be indicated by a voltage e for open - 
loop (5) can be written as: 

kAtq(tAl + id, + Lb) - k,i,' + k:i,' - 
k,i e /fi,k. = 0 (6) 

To multiply in the open -loop system, 
let i, = i, = 0 and hold i, f, ie constant. 

i, (i.4, + iA, +iA,) a e . . . . (7) 

The demonstrator produced a curve for 
(7) that is slightly translated due to 
a small zero signal, and the zero signal 
is an additive constant as shown in 
Fig. 4. 

The double -ended amplifier in the 
demonstrator's feedback loop can oper- 
ate to make (i, + i,), normally a func- 
tion of e, constant. The torque devel- 
oped by B then becomes proportional 
to (i, - (_) when k, = k,. A voltmeter 
placed across both outputs of the 
amplifier gives a voltage V propor- 
tional to (i, - i,). The factor i in equa- 
tion (5) for closed -loop operation be- 
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comes zero, and with the double -ended 
amplifier in the loop, (5) becomes: 

p k4i, (i.,, +iA, +iA,) a: Vcc (i, -i,) (8) 

Holding iP constant in (8) makes it a 
sensitivity factor producing a pure 
summation. A curve for summing with 
the demonstrator in shown in Fig. 6. 

The method of taking the square root 
of a product is obvious in (5). Let i 
and i, equal zero in (5) ; then the rela- 
tionship has the following form: 

kAip (i.,, + i. , + i0,) ¢ i,' . (9) 
By measuring i, in (9), the square 
root of ip(iA, + iA, + i.o) is obtained. A 
curve for this square root procedure is 
shown in Fig. 6. 

If kAip (iA, + iA: + iA,) is held con- 
stant and i is set equal to zero, (5) has 
the form of a hyperbola. 

C= k,i,' -k,i,' (10) 

When k, = k, in (10), the equation 

TORQUE 
GENERATOR 

SIGNAL 
GENERATOR 

OPERATIONAL 
FORMULA 

T. b.,,(, ..<o. G.,.. á,) 
..,r star ,) 
i.,we{s,a,)J 

ßá 
e 

r! -tom 

+. T. n,l, - 1,0,2 

T. Ito ' e - }= 

-} »e e. hd1.,s 

--ems e. k,l,om ee 

Table 1. Operational formulae. 

takes the form of an equilateral hyper- 
bola with asymptotes i, ± i, = O. Fig- 
ure 7 shows an equilateral hyperbola 
defined by the demonstrator by letting 
i, vary through a shunt impedance. A 
change in i, by the nature of the closed 
loop forces a change in i, so that the 
torques remain balanced. 

The perpendicular distance from the 
line x - y = 0 to the point (x y,) is: 

(x, - y,) /ß/2I = I L I 
. . . (11) 

It then follows that the perpendicu- 
lar distance of the point (i,, i,) from 
the asymptote i, - i, = 0 is: 
ILi a (12) 

Figure 8 is a graph comparing actual 
measured distances from Fig. 7 with 
computed distances produced by the 
demonstrator. 

This simple demonstrator will also 
square, take the square root of the 
difference of two squares, divide, in- 
tegrate analytic functions and define 
some three -dimensional analytic curves. 
Other operations with this simple dem- 
onstrator are still being evaluated. 

Figure 9 is a graph of the response 
of an integrator to a small step input. 
The integrator is easily balanced for 
zero output with zero input. It does 

(Continued on page 31) 
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One of the Caterpillar diesel electric 
sets generating power for WOI -TV and 
FM transmitter at Iowa State College. 

AI. THOUGH television transmission 
has reached a high level of efficiency, 
it is still undergoing improvement, 

often as a result of persistent develop- 
ment work by television engineers. 

A frequent problem, and one which 
will be increasingly considered as new 
stations go into operation, is that of 
determining the best source of power. 
Reliability, of course, is of prime im- 
portance, and many station planners 
expect to purchase their own power 
plants instead of depending on long 
transmission lines from frequently 
overloaded utility power sources. In 
most cases, they will probably choose 
diesel -powered generator sets. 

POWER 
FOR TV TRANSMITTERS 

By 

LOUIE L. LEWIS 
Engineer, Station WOI-TV 

A solution to problems encountered when utility 

power sources are not available or are unreliable. 

Examination of the procedures fol- 
lowed in the installation and operation 
of WOI -TV, at Iowa State College, will 
provide some insight into the problems 
likely to be encountered by engineers 
employed in planning and operating 
new TV stations. 

WOI -TV was established solely by 
Iowa State College as an extension 
service. During the past two years 
grants have been made by the Ford 
Foundation for research in the use of 
television for educational programs. 
Some of its programs are given wide 
dissemination on TV stations. 

During its early history, the station's 
facilities were operated entirely from 
its own diesel electric set which pow- 
ered all of its facilities independent of 
utility power sources. Later the studios 
and camera equipment were moved into 
Ames, away from the transmitter, 
where they were powered by a college- 

Studio view of Station WOl -TV at Iowa State College, Ames, Iowa. 
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owned power plant located on the 
campus. 

A Caterpillar D13000 60- cycle, self - 
regulated diesel electric set delivering 
83 kw. at 900 rpm has been serving 
the transmitter -located five miles 
from the campus -effectively and re- 
liably for more than 8000 hours of 
operation. The electric set was chosen 
because of the susceptibility of power 
lines to wind, lightning and ice damage. 
The entire station installation was 
housed in a building five miles from 
Ames. Dependence on power lines would 
have enabled storm damage anywhere 
on the five -mile stretch of line to knock 
the station out. 

Some misgivings were felt about fre- 
quency control since cameras, studio 
and transmission all were to be pow- 
ered from the diesel electric set. Also 
considered was the necessity for a pre- 
cise matching of frequencies between 
network power and station power when 
network programs were being trans- 
mitted. From transmitter specifications, 
it was determined that frequency regu- 
lation had to be 2% or better and 
that some receivers would show a 
waver in the picture if the regulation 
was not within critical limits. Unfor- 
tunately, there was no way of deter- 
mining the exact limits. 

After the station was placed in 
operation, some TV receivers -using 
the "high inertia scanning system" - 
indicated frequency variations by dis- 
tored pictures; the images showed a 
slight "wiggle." But other type receivers 
were not visibly affected. Installation 
of an isochronous governor with a 
regulation of Ms % or better removed 
the "wiggles." This change in gover- 
nors had an additional advantage in 
that the isochronous unit could be op- 
erated by remote control. Transmitters 
were turned on and off at different 

(Continued on page 30) 
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A QUESTION FOR ALL ENGINEERS : 

Where will,ou be 
lflj'eursfiomnow? 

Will your achievements be recog- 
nized? Will you be associated with 
distinguished scientists and engi- 
neers? Will your work provide a 
challenge for your talent and ability? 
Will your position and income be 
founded upon your real merit? 

At RCA, you'll find plenty of 
"future insurance" ... and right now 
is the time to investigate RCA 
opportunities. Because RCA is now 
looking for experienced ELECTRONIC, 
COMPUTER, ELECTRICAL, MECHANI- 
CAL, and COMMUNICATIONS ENGI- 
NEERS . . . PHYSICISTS ... METAL- 
LURGISTS . . . PHYSICAL CHEMISTS 
.. CERAMISTS ... GLASS TECHNOL- 

OGISTS. Whichever your specialty, 
there's a chance of a lifetime for a 

career with RCA -world leader in 
electronic development, first in radio, 
first in recorded music, first in tele- 
vision. RCA growth has remained 
steady through war and depression 

. you'll find positions open today 
in many commercial projects, as 
well as military lines. 

WHY RCA IS A GOOD PLACE 
FOR YOU TO WORK 

Facilities for creative engineering are top- 
notch. Working conditions and associates 
stimulate you. Periodic merit reviews help 
you advance in grade and income. Your 
family can enjoy pleasant country or sub- 
urban living. RCA encourages growth of 
your professional status and recognition. 
Company -paid benefits - including life, ac- 
cident and hospitalization insurance -in- 
crease your feeling of security. You look 
forward to retirement through a progressive 
program. RCA has a modern tuition refund 
plan for advanced study at recognized 
universit ice. 

Personal interviews arranged in your city. 
Please send a complete resume of your education and experience to: 

MR. ROBERT E. M<OUISTON, Manager, Speciallzod Employment Division 
Dept. 204E, Radio Corporation of America, 30 Rockefeller Plaza, New York 20, N.Y. 

Positions Open In 

RESEARCH-DEVELOPMENT- 
DESIGN- APPLICATION 

in any of the following fields: 
RADAR Circuitry - Antenna Resign Servo Sys- 

t,ms- Information Display Systems-Gear 
l'rdins Stable Elements -Intricate Mechanisms 

COMPUTERS-Digital and Analog Systems Plan- 
ning Storage 'technique Circuitry Servo 
Mechanisms -- Assembly Design High Speed 
Intricate Mechanisms 

COMMUNICATIONS - Microwave - Aviation - 
Mobile - Specialized Military Systems 

MISSILE GUIDANCE- Systems Planning sal Design 
-Radar and Fire Control -Servo Mechanisms 
-Vibration and Shock Problems 

NAVIGATIONAL AIDS- loran Shone, Altim- 
eters- Airborne Radar 

TELEVISION DEVELOPMENT - Receivers - 'trans- 
mitters and Studio Equipment 

COMPONENT - Transformer -- Coil -Relay 
-Capacitor- Switch -Motor-Resistor 

ELECTRONIC TUBE DEVELOPMENT- Receiving -- 

Transmitting - Cathode- Ray- Phototube,, and 
Magnetrons 

ONIC EQUIPMENT FIELD ENGINEERS - 
Specialists for domestic and overseas assign- 
ment on military electronic communications 
and detection gear. 

RADIO CORPORATION of AMERICA Vik 
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Explodad view and circuit diagram of the NBS transistor oscillator. 

This oscillator has a short -time stability of 3 parts 

in 1010 and a long -time accuracy of 3 pcirts in 109. 

AS PART of a program devoted to 
the improvement of measuring and 
calibrating standards, the National 

Bureau of Standards has developed a 
crystal oscillator that is small, port- 
able, dependable, and accurate over 
long periods of time. It utilizes a junc- 
tion transistor as the source of driving 
power for a high- stability quartz crys- 
tal unit. All components of the circuit, 
including the power supply, fit into a 
metal tube less than 2" in diameter 
and about 7" long. At an operating 
frequency of 100 kc., the long -period 
drift in the first model was about 3 

parts in 10° per day. 
Basic to most work in research, de- 

velopment, and engineering is an ac- 
curate reference or standard to which 
time intervals and frequencies may be 
precisely compared. In an attempt to 
reach a majority of the investigators 
who need these references, the Na- 
tional Bureau of Standards maintains 
Radio Stations WWV (Washington, 
D.C.) and WWVH (Territory of Ha- 

waii), which transmit standard fre- 
quencies (2.5, 5, 10, 15, 20 and 25 mc.) 
and standard time intervals continuous- 
ly, night and day. The frequencies that 
are transmitted are accurate to 2 parts 
in 10 °, and constant to better than 1 

part in 10° per day. 
To obtain the most precise operation 

of conventional laboratory -type fre- 
quency standards, the signals from 
WWV or WWVH are used in the cal- 
ibration procedure. The greatest con- 
tinuous accuracy is achieved by making 
the calibration at those times when the 
received standard frequencies are most 
efficiently propagated by the ionosphere. 
But laboratory -type standards of the 
highest stability are expensive to buy 
and to operate, and their use has been 
generally limited to the larger labora- 
tories and research centers. In addi- 
tion, these standards normally involve 
such auxiliary equipment as lead -acid 
batteries, voltage regulators, power 
supplies, a multiplicity of components, 
and complex temperature controls; they 

Basic components include transistor (left) and GT-cut quartz crystal unit (right). 
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PRECISION 

TRANSISTOR 

OSCILLAI O R 

By 

PETER G. SULZER 

National Bureau of Standards 

also require large floor space and highly 
trained operating personnel. The use of 
transistors in oscillators, counters, am- 
plifiers, etc., shows great promise of 
making a high -precision frequency 
standard and crystal clock available 
when needed. With the development of 
the transistor oscillator, that part of a 
compact, high -precision crystal clock 
is now a reality. 

The major components of the NBS 
transistor oscillator are a type 2517 
junction transistor, a high -precision 
100 -kc. GT -cut quartz crystal unit, and 
a long -life mercury cell. The dry cell 
supplies power to the whole unit (1.35 
volts at 100 microamperes), and has an 
active life -under these conditions -of 
five or more years. 

Two of the requirements that must be 
met in developing a high -stability crys- 
tal oscillator are constancy of phase 
shift in the feedback loop associated 
with the crystal and constancy of the 
amplitude of oscillation. A constant 
phase shift is obtained by using large, 
stable "swamping" capacitors at both 
crystal connections and by using highly 
stable components in the remainder of 
the circuit. Excellent amplitude stabil- 
ity is achieved by operating the transis- 
tor in such a manner that collector - 
voltage limiting is produced. 

The transistor is used in the NBS 
oscillator in the grounded -emitter con- 
nection. It produces an output of 0.8 
volt across a tuned circuit connected to 
the collector electrode. The tank circuit, 
composed of a 350 -1.4.µEd. capacitor and 
a 6 -mh. coil, is designed to oscillate at 
100 kc.; however, the magnitude of the 
voltage is too high to be applied directly 
to the crystal unit. Consequently, the 
voltage is reduced by means of an 
attenuator, which consists of a 40 -µpfd. 
and a 0.01 -pfd. capacitor in series from 
the collector electrode to ground. The 
driving current (less than 100 micro- 
amperes) for the crystal is taken from 

(Continued on page 29) 
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"BUILT -IN EYELETS SPEED 

PRODUCTION ... SAVE DOLLARS!" 

"ANOTHER 

\ IMPROVED PART 

BY SYLVANIA" 

with this New Sylvania 
integral Eyelet Socket 

You'll speed up radio and television set assembly 
and pare down costs with this new Sylvania socket! 

The eyelets are actually formed into the saddle. Just 
2 simple operations and these sockets are firmly se- 
cured to the chassis. You save rivet costs, save time, 
and get a sturdy, durable, top -quality job. 

Made with 3 types of bases 

These new Sylvania sockets are now available with 
7 -pin, octal, or 9 -pin bases. Insulators are either 
general- purpose or low -loss phenolic. 

For prices and full information about this latest 
Sylvania quality part, write today to: Sylvania Elec- 
h is Products Inc., Dept. 3A -3505, 1740 Broadway, 
New York 19, N. Y. 

MAY, 1953 

SYLYA\IA 
RADIO LIGHTING 

ELECTRONICS TELEVISION 
In Canada: Sylvania Electric (Canada) Ltd., University 

Tower Bldg., St. Catherine St., Montreal, P. Q. 

R A D I O - E L E C T R O N I C E N G I N E E R I N G 19 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


ELECTRIC IMPULSE MOTOR 

Special features of the "Kasson Vi- 
bramotor"-a small electric impulse 
motor with variable speeds -include 
low speed without gears and pin -point 
stoppage the instant current is cut off. 
Just announced by General Die and 

Stamping Company, this unit is con- 
structed entirely of steel with speed 
controlled by vernier adjustment. 

Model AV, with a variable range of 
1 -250 rpm, has a net weight of only 11/2 

pounds. The "Vibramotor" is also avail- 
able geared, reducing speed to a range 
of 1/2-80 rpm with greatly increased 
torque. It is equipped with a 4' cord and 
plug, and operates on 110 volts a.c., 60 
cycles only. Further details will be fur- 
nished on request to the General Die 
and Stamping Co., 262 Mott Street, 
New York 12, N. Y. 

PULSE FORMING NETWORK 

Measuring only 5/16" in diameter 
and 1 -7/16" in length, the miniature 
PFN 7030B pulse forming network re- 

cently developed by PCA Electronics, 
Inc., has an impedance of 1060 ohms 

20 

and forms a 0.15- microsecond pulse 
when used in a suitable circuit. 

The small size of this network plus 
two convenient 11A" #22 solid copper 
tinned leads make mounting easy, espe- 
cially when used in a miniaturized 
circuit. 

For further information on the PFN 
7030B pulse forming network, write to 
PCA Electronics, Inc., 6368 De Longpre 
Avenue, Hollywood 28, Calif. 

PLUG -IN CIRCUITS 

Packaged plug -in circuits which offer 
ease of electronic circuit design, simpli- 
fied development techniques, and rapid 
production of highly specialized pulse - 
type equipment have been announced by 

the Electronic Engineering Company of 
California. First developed for use by 
the armed services, this new series is 
now being offered to the electronic and 
allied industries in 26 catalog types and 
40 secondary versions. 

Standard circuits include amplifiers, 
flip -flops, multivibrators, squaring cir- 
cuits, pulse gates, crystal oscillators, 
"and" circuits, "or" circuits, pulse am- 
plifiers and many others. Circuit de- 
scriptions are available in a brochure 
which may be obtained by writing to 
Mr. T. E. Coalson, Plug -In Division, 
Electronic Engineering Company of 
California, 180 South Alvarado Street, 
Los Angeles 4, Calif. 

TOROID COILS 

New Type "P" toroid coils, hermeti- 
cally encapsulated in a special tough 
plastic compound, have been announced 
by Hycor Company, Inc., 11423 Van - 
owen Street, North Hollywood, Calif. 
These coils will withstand ambient 

temperatures of -55'C to 130 °C, 95% 
humidity (boiling salt water), and me- 
chanical shock. 

The small physical size of the new 
Type "P" toroid coils makes them ideal 

for use in miniature assemblies; they 
may also be mounted compactly on a 
single screw. Electrical characteristics 
are the same as for the older type coils. 

CHAIN PULSE AMPLIFIER 

Greater bandwidth, fast rise time 
without overshoot, and high output volt- 
age are among the major features of 
the SKL Model 214B chain pulse ampli- 
fier. Fourteen 6AH6 vacuum tubes are 
used to obtain the maximum output 
voltage of 125 volts over a bandwidth 
of 200 cps to 90 mc. This broadband 
amplifier has a pulse gain of 30 db and 
a rise time of better than 0.006 micro- 
seconds. Frequency response is flat 
within 11/2 db from 500 cps to 80 mc. 

The phase response of the Model 
214B is substantially linear within the 

passband, and the power supply is sta- 
bilized to prevent fluctuations of gain 
due to variations in the signal duty fac- 
tor. For further information, write to 
Spencer -Kennedy Laboratories, Inc., 
Dept. HT, 186 Massachusetts Avenue, 
Cambridge 39, Mass. 

SELECTIVITY CONVERTER 

The first and only selectivity con- 
verter deliberately designed to provide 
exact jam -free bandwidths for every 
c.w. speech receiving condition has been 
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announced by J. L. A. McLaughlin, 
P. 0. Box 529, La Jolla, Calif. It is a 
continuously variable straight -sided se- 
lectivity converter designated as the 
Type MCL -50 "Signal Splitter." 

Type MCL -50 can be used with any 
standard AM receiver and requires a 
rack-par el space of only 334 ". It has a 
self- contained power supply and audio 
amplifier with an output of 18 dbm /600 
ohms. Its continuously variable filters 
provide bandwidths from 0.4 kc. to 6.0 
kc. with 60 -db cutoffs of from 500 to 
600 cps. 

"INCREDUCTOR" 

Having no moving parts, the Type 
65BA1 current -controllable inductor 
announced by C. G. S. Laboratories, 
Inc., is suitable for wide -range fre- 
quency shift or inductance variation 
between 1 mc. or lower and about 2.5 
mc. or higher, at zero control current. 
A 7:1 variation of frequency is obtain- 
able with the 65BA1, and the upper 

fecting nearby equipment operating at 
low signal levels. Type 140 -A is entirely 
resistance -coupled, and no peaking coils 
or compensating networks are used 
which might cause undesirable tran- 
sient effects. 

Frequency response is flat from 2 cps 
to 1 mc., ± 0.1 db. Equivalent input 
noise is less than 8 microvolts in the 
X100 position. A free bulletin giving 
further details on this decade amplifier 
may be obtained on request from Her- 
mon Hosmer Scott, Inc., 385 Putnam 
Avenue, Cambridge 39, Mass. 

MINIATURE RELAY 

The Phaostron Company is now man- 
ufacturing a miniature, hermetically 
sealed, double -pole, double -throw relay 
which weighs only 3% ounces and is 
designed to operate through a wide 
range of environment. This relay will 
withstand high acceleration, vibration, 
shock and tumbling; it meets the shock 
requirements of MIL -E -5400 and will 
withstand continuous acceleration of 
50G without malfunctioning. 

Certain contact combinations can be 
furnished with a required coil power as 
low as 20 mw., and any relay in the 
PR9100 series can be obtained with a 
coil resistance as high as 15,000 ohms. 
Detailed information for specific re- 

frequency limit with maximum control 
current is approximately 30 mc. 

Trade -marked "Increductor," this 
unit has a maximum inductance of 30µh 
at zero control current which can be 
reduced to at least 1 /50th of this value 
by the application of 40 -ma. control 
current. Its rising Q characteristic vs. 
frequency obtained in tuned circuits 
tends to reduce bandwidth variations. 

For additional information and data 
sheet, write to Stanley Wolff, Chief 
Liaison Engineer, C. G. S. Laboratories, 
Inc., 391 Ludlow St., Stamford, Conn. 

DECADE AMPLIFIER 

Hermon Hosmer Scott, Inc., has an- 
nounced a miniaturized laboratory 
voltage amplifier with 1 -mc. frequency 
response and stabilized voltage gains of 
10 and 100. The Type 140 -A decade 
amplifier will extend the sensitivities of 
oscilloscopes, vacuum tube voltmeters, 
and other indicating or recording de- 
vices. 

A low- flux -density transformer per- 
mits this unit to be used without af- 

quirements is available upon request 
from the Phaostron Company, 151 Pasa- 
dena Avenue, South Pasadena, Calif. 

MARKER GENERATOR 

A microwave marker generator is 
being offered by Vectron, Inc., 406 
Main Street, Waltham, Mass., to permit 

-"'---+ 

® 
the addition of 4 -, 2- or 0.5 -mc. markers 
to the cathode -ray tube display of any 
S -band spectrum analyzer. Model 
MG1OS will make possible quick visual 
interpolation and differential estimates 
without reference to charts or dials. 

Factory -adjusted to an accuracy of 
±1% of the marker frequency, this 

(Continued on page 23) 
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Made of the finest dielectric kraft, fish paper, acetate, 
or combinations, PRECISION Paper Tubes are die - 
formed under heat and pressure. Uniformity, strength, 
and light weight are assured. High manufacturing 
standards and rigid testing result in maximum insu- 
lation, heat dissipation, and moisture resistant char- 
acteristics. 

Available in any shape, length, I.D. or O.D. 
Finished to your exact specifications. 

SEND TODAY FOR FREE SAMPLE AND REQUEST 

NEW ARBOR UST OF OVER 1500 SIZES. 

PRECISION PAPER TUBE CO. 
2063 W. CHARLESTON ST. 

Plant No. Two 79 Chapel St., Hartford, Conn. 
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CAR RADIO TESTING 

In the photograph below, Mr. R. C. 
Stinson, head of the radio laboratories 
of Chrysler Corporation's Engineering 
Division, is pictured running a test on 
a radio for a Plymouth car. The various 
tests that are run in this laboratory 

check selectivity, sensitivity, tone qual- 
ity and tuning precision in order to in- 
sure the highest standards in radios. 

To check the performance of produc- 
tion radio sets for Plymouth, Dodge, 
DeSoto and Chrysler cars, and to judge 
the merit of experimental designs, the 
engineers of the Chrysler Corporation 
use special precision equipment -in- 
cluding a frequency generator which is 
accurate to two parts in ten million 
over a 24 -hour period, and a device 
which counts electrical impulses in in- 
tervals as small as one ten- millionth 
of a second. 

SEMICONDUCTOR MATERIAL 

Brown -Allen Chemicals, Inc., 155 
East 44th Street, New York 1'7, N. Y., 
has announced the invention of a new 
type of semiconductor material made 
from raw materials which are readily 
available. The new substance, developed 
by Leonard E. Ravich, vice- president 
in charge of research of The Solid State 
Research Institute, Inc., a Brown -Allen 
subsidiary, has been produced in a pilot 
plant in several different forms. In one 
form, its principal property is to change 
light into electric current; in another 
form, it reveals great storage capacity 
or "memory" effect. 

It is believed that certain developed 
forms of this new material may solve 
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existing transistor problems of unrelia- 
bility arising from the use of germa- 
nium or silicones, and that other de- 
veloped forms will lead to improved 
photocells which will eliminate the use 
of photomultipliers. Production facili- 
ties are now being set up by Standard 
Piezo Company, another subsidiary of 
Brown -Allen Chemicals, Inc. 

ANTENNA HOUSING MATERIAL 

Polymethyl methacrylate- Plexiglas- 
is being used to house antennas of radio 
and television relay stations and radar 
installations. The photograph shows a 
television relay station located on the 
roof of the Bell Telephone Company 
building in Philadelphia where the 
acrylic glazing was installed to protect 
personnel and equipment from weather 
and wind. 

Transparency was required on this 
rooftop station to permit sighting of the 
broadcast point and proper direction - 
ing of the parabolic reflectors. By the 
use of V -rib corrugated Plexiglas, both 
protection and transparency were 
gained without distortion of the wave- 
forms and with maximum efficiency. 
Shortly after completion, this installa- 
tion withstood a 60 -mile gale which 

ripped a 
tion. 

Further information on Plexiglas 
may be obtained from Rohm & Haas 
Co., Washington Square, Philadelphia 
5, Pa. 

metal door off the relay ata- 

RADIOACTIVITY RESEARCH 

Radioactivity methods have greatly 
accelerated research in semiconductor 
materials used in transistors, according 

to Dr. George H. Morrison of the Cen- 
tral Engineering Laboratories staff of 
Sylvania Electric Products Inc., Bay - 
side, N. Y. In speaking to the American 
Institute of Electrical Engineers at its 
Winter General Meeting, he pointed out 

that it is possible to measure impurities 
of one part in 100 million in germa- 
nium. 

By the use of a method known as 
activation analysis, the transfer of 
trace amounts of impurities from the 
processing container can be evaluated. 
The graphite container, or boat, is first 
subjected to nuclear radiation in the 
Brookhaven (Long Island) reactor of 
the Atomic Energy Commission, during 
which certain impurities of the graphite 
are made radioactive. During process- 
ing, a portion of the container impur- 
ities are transferred to the semiconduc- 
tor material. Because they are radio- 
active, the quantity and identity can be 
determined by measurement of the in- 
tensity and decay rate of the radiation. 
This determination is being made by a 
Sylvania scientist in the photograph. 

ELECTRONICS RESEARCH FIRM 

Electro -Sonic Laboratories, Inc., is a 
new firm of physicists and engineers 
devoted to research and development in 
all phases of electronics. Offices and a 
well- equipped laboratory have been 
opened at 3216 36th Avenue, Long Is- 
land City, N. Y. The chief engineer is 
John H. McConnell, for many years a 
member of the technical staff of Bell 
Telephone Laboratories, Inc. 

This new organization, an affiliate of 
the Insuline Corporation of America, is 
ready to undertake technical projects 
over the whole range from direct cur- 
rent to radar. Its services are available 
to government and to both large and 
small industrial firms. 

WEATHER -DETECTION RADAR 

Development of a new type of air- 
borne weather -detection radar unit is 
being undertaken by the RCA Victor 
Division, Radio Corporation of America, 
in cooperation with United Air Lines, 
Inc., in order to supply commercial air 
lines with a radar system designed ex- 
clusively for weather- mapping use. This 
radar unit will operate at new fre- 
quencies to "map" weather obstacles on 
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a wide front. It is expected to provide 
pictures that will give a pilot informa- 
tion on the depth as well as the breadth 
and height of storm fronts. 

RCA expects to deliver experimental 
equipment early in the summer, so that 
tests can be conducted during the period 
of greatest storm activity. The experi- 
mental radar system will be installed 
in a United Air Lines "Mainliner." 

LABORATORY FACILITY 

A 120,000 -square -foot engineering 
laboratory facility will be constructed 
in Williamsport, Pa., by the Radio Tube 
Division of Sylvania Electric Products 
Inc. to augment the research and de- 
velopment work now being carried on 
in its laboratories in Emporium, Pa. 
The two-story building, in which ap- 
proximately 400 people will be em- 
ployed, is expected to be in operation 
early next year. 

The new laboratories will be devoted 
to development work and pilot plant op- 
eration in radio receiving tubes for 
military use, new product development 
work, fundamental chemical research, 
and application engineering- including 
a rating laboratory in which tubes will 
be evaluated for performance under ab- 
normal conditions. Other research and 
developmental activities in various fields 
of electronics also will be undertaken. 

NATIONAL ELECTRONICS CONFERENCE 

Dr. J. D. Ryder, head of the electrical 
engineering department, University of 
Illinois, has been named president of 
the 1953 National Electronics Confer- 
ence, Inc., and Dr. C. E. Barthel, Jr., 
of the Illinois Institute of Technology, 
has been named chairman of the board. 
The ninth annual conference will be 
held on September 28, 29 and 30 at the 
Hotel Sherman in Chicago. 

At the 1952 conference, the registra- 
tion totaled 6165. Ninety -seven papers 
were presented covering a broad field 
of electronic research, development and 
practical application; and the technical 
program was supplemented by 120 
booths of exhibits by manufacturers 
foremost in the electronics field. Copies 
of the Proceedings of the 1962 confer- 
ence may be obtained from National 
Electronics Conference, Inc., 852 E. 
83rd Street, Chicago, Ill. 

RTMA MEETING 

Problems and developments in the 
electronics industry -both commercial 
and governmental -were covered in a 
one -day meeting of the major producers 
of electronic equipment, parts and com- 
ponents on March 22. This meeting, 
held at the Roosevelt Hotel in New 
York City, was the Second General 
Membership Meeting of the RTMA 
Technical Products Division. 
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New Products 
(Continued from page 21) 

compact self -contained unit uses stand- 
ard receiver -type tubes; and the spe- 
cial harmonic circuit permits continu- 
ous coverage of the entire S -band and 
through the C -band to 6200 mc. 

PRECISION SERVO MOTORS 

Miniature precision servo motors, 
approximately 1" in diameter and 
slightly over 1" in length, are being 
manufactured by G -M Laboratories Inc. 
They are available for frequencies 
varying from 60 to 400 cycles, and in 
2 -, 4 -, 6- or 8-pole construction. 

The extreme precision required in 
these motors involves tolerances as 
small as ±0.0001. Type 665 -51 can be 
supplied to meet rigid military specifica- 
tions with regard to humidity, temper- 
ature, vibration and altitude. Further 
information may be obtained by writing 
to G -M Laboratories Inc., Dept. 0, 4300 
North Knox Avenue, Chicago 41, Ill. 

MAGNETIC IMPULSE COUNTER 

Actuated by electrical impulses, the 
Kellogg magnetic impulse counter is an 
electromagnetic impulse- counting and 
storing device which may be described 
as a specialized single -core, dual -wind- 
ing, plural -armature relay. It performs 
the counting and marking function of a 
chain of 10 to 20 relays or of a 2- magnet, 
10 -point stepping switch, but at a lower 
cost and with a considerable saving 
of space. 

Ten individual armatures are pro- 
vided in the counter, each controlling 
a make set and a break set of contacts. 
The armatures are operated sequen- 
tially in response to impulses of the 
digit series being recorded. 

For further information and specifi- 
cations, write to the Kellogg Switch- 
board and Supply Co., Dept. MIC 7, 
79 West Monroe Street, Chicago, Ill. 

COLD -CATHODE COUNTER 

For the first time, a high speed pre- 
determined electronic counter is avail- 
able which employs an all cold- cathode 
tube design -the Model GW has just 
been announced by the Haledy Elec- 
tronics Company, 57 William Street, 
New York 5, N. Y. Assuring long life, 
low power consumption and mainte- 
nance -free operation, this counter re- 
quires no warm -up time and is simple 
to operate. 

Operating on a control rate of up to 
15,000 per minute, the Model GW is 
able to produce easy -to -read output 
information on large illuminated nu- 
merals for direct panel readouts with- 
out any interpolations or additions for 
any digit. y+ 

it IMMEDIATE DELIVERY FROM STOCK 
in any quantity 

© FINEST QUALITY OF FAMOUS BRANDS 

D GENERALLY LOWER PRICES 

CI RETURN PRIVILEGE FOR FULL 

CREDIT IF NOT SUITED TO YOUR 
REQUIREMENTS 

The valuable service Wells provides to 
the industry is being used by many of 
our greatest manufacturers as a matter 
of course. 

Our vast stock (the world's largest) 
may contain just the components you 
need to fill urgent orders - at a substan- 
tial savings in time and cost. 

ADEL CLAMPS ANTENNAS, Insulators, Mast Sec- 
tions BINDING POSTS BLOWERS CABLE 
ASSEMBLIES CHOKES COILS CONDENSERS 
Oil Filled, Bathtub, Hearing Aid, Transmitting Micas, 
Silver Micas, Ceramic, Variable, Trimmer CRYS- 
TALS FILTERS FUSES 8 MOUNTINGS GEN- 
ERATORS GROUND RODS HEADSETS I.F. 
COILS JACKS JACK BOXES KEYS, Telegraph 
KNOBS LAMPS LORD MOUNTS LUGS 
MOTORS 8 BRUSHES PLUGS RECTIFIERS Selen- 
ium, Copper Oxide, Meter, Diode RESISTORS -All 
Types SELSYNS SOCKETS SWITCHES 
Aircraft, Micro, Switchettes, Toggle TIMERS TUB- ING- Flexible TUNING SHAFTS TRANSFORMERS 

All Types VIBRATORS WALKIE TALKIES 

DYNAMOTORS 

OVER 100,000 
NEW DYNAMOTORS 

IN STOCK! 

DM 32A - DM 53A - PE 86 - PE 101C 
0M 33A -D 101 - PE 94, etc. 
Large quantities of brushes for all 
types of dynamotors and motors. 

Write us for quotations. Advise us 
your requirements. 

A complete Signal Corps stock number list 
ing of items in our stock. Write for listing 
No. SG -200. (For government agencies and 
contractors only.) 
Manufacturers and distributors -write for 
new Condenser Catalog C -10 now available. 
Write, Wire, Phone Your Requirements 

all phones: SEeley 8 -4143 

833 W. CHICAGO AVE., DEPT. R., CHICAGO 22, ILL. 
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ALFRED Y. BENTLEY is the new chief engineer of the Re- 
ceiver Division of Allen B. Du Mont Laboratories, Inc. When 
he joined Du Mont in 1945, Mr. Bentley was made assistant 
head of the Cathode -Ray Tube Engineering Department; 
since 1947 he has been chief engineer of the Cathode -Ray 
Tube Division. Mr. Bentley replaces Robert J. Cavanagh, 
who will return to his original engineering and research post 
with Du Mont's Research Division. 

MALCOLM P. HERRICK has been appointed chief engineer 
of the Stromberg- Carlson Company's Radio -Television Divi- 
sion in Rochester, N. Y. He has been with Stromberg- Carlson 
as a staff engineer engaged in radio and television design 
and production engineering since his graduation from the 
University of Maine in 1944. Although his interests are 
mainly electronic, Mr. Herrick's hobby is experimentation in 
the field of ballistics. 

GEORGE KRYGIER was named administrative engineer of 
CBS -Columbia, Inc., the set -manufacturing subsidiary of the 
Columbia Broadcasting System. In his new position, Mr. 
Krygier will handle engineering administrative functions 
and coordinate the activities of the Engineering Department 
with other divisions of the company. Prior to joining CBS - 
Columbia in 1950, he was associated with the Sperry Gyro- 
scope Company and with Underwriters' Laboratories. 

WILLIAM P. MAGINNIS, who joined Federal Telephone 
and Radio Corporation, Clifton, N. J.- associate of the Inter- 
national Telephone and Radio Corporation -in 1951, has now 
been elected vice -president and chief engineer; he will direct 
telephone, radio and vacuum tube engineering. Mr. Maginnis 
was with RCA for 21 years prior to joining Federal. He 
started his career in communications engineering at Bell 
Telephone Laboratories, Inc. 

HORACE W. ROYER received the General Electric Com- 
pany's highest honor -the Charles A. Coffin award, given 
to General Electric employees for outstanding achievement. 
It was presented to Mr. Royer "for his major role in the 
development of Ultra- Vision which has established a new 
standard of picture quality in the television industry." Mr. 
Royer is a product analyst in the G -E Receiver Department; 
he has been with the company for 13 years. 

L. W. TEEGARDEN has been elected executive vice- president 
of the Radio Corporation of America. A pioneer merchan- 
diser, Mr. Teegarden has been active in the electrical and 
electronics industries for many years. With RCA since 1930, 
his most recent position was that of vice -president in charge 
of technical products for the RCA Victor Division; in this 
position he supervised the activities of both the Engineering 
Products Department and the Tube Department. 

Nonlinear Condensers 
(Continued from page 5) 

described above, these arrangements 
also depend upon the variation of ca- 
pacitance with d.c. bias. 

In Fig. 5B, C, and C. are nonlinear 
condensers and are operated with a d.c. 
bias applied through resistance R.. This 
bias is necessary to operate the con- 
densers on the linear portion of the 
curve shown in Fig. 4B. Since no d.c. 
power is drained, the bias may be sup- 
plied from a series of low current cells. 
The two resonant circuits are adjusted 
to the same frequency, this being 
slightly different and -for the purpose 
of this discussion- higher than the fre- 
quency of the r.f. source. An a.f. input 
is supplied as shown. If at any instant 
the audio input causes an increase in 
the d.c. bias applied to C., its opposite 
half will cause a decrease in the bias 
applied to C.. The capacitance of C, 
will decrease, causing the resonant fre- 
quency of the tank (L,- C. -C.) to rise. 
C. will increase and cause the resonant 
frequency of the other tank (L.- C, -C.) 
to fall. The resonant frequency of one 
tank will, therefore, more closely ap- 
proach the frequency of the r.f. source, 
while the resonant frequency of the 
other tank will be pulled farther away 
from it. Figure 4A sketches these 
changes. Since the impedance a parallel 
tank circuit presents to an r.f. source 
increases as the resonant frequency of 
the tank comes closer to the source 
frequency, tank "B" will present a 
higher impedance to the source than 
tank "A." Consequently, more r.f. volt- 
age will appear across "B" than across 
"A." The output of the circuit is the 
difference of these voltages. Rectifica- 
tion and filtering of the r.f. component 
by the diode and C. will leave, as an 
output across R, an amplified repro- 
duction of the audio input. The power 
drained by the device consists of the 
audio lost in R, and the r.f. losses in 
the tanks and through the output cir- 
cuit. Rough computations show that 
with tanks having fairly high Q's, one 
unit change in audio voltage produces 
sufficient changes in the r.f. resonant 
frequencies discussed above to produce 
a difference of about five unit changes in 
the r.f. voltage output. 

The advantages that this type of cir- 
cuit possesses lie mainly in the fact 
that such an amplifier lends itself ex- 
ceedingly well to miniature sealed as- 
semblies, having an indefinite life and 
being extremely rugged. Like the tran- 
sistor, no heater power need be sup- 
plied. Unlike the transistor amplifier, 
which has a low input and high output 
impedance, this circuit has a high input 
and low output impedance, thus min- 
imizing power drain from the audio 
source to be amplified. The low output 

RADIO -ELECTRONIC ENGINEERING MAY, 1953 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


impedance enables the amplifier to be 
coupled efficiently to other stages, even 
through long cables. 

Adaptation of nonlinear condensers 
to all sorts of applications should pro- 
vide a ripe field for experimenters tired 
of fabricating arrangements of stand- 
ard components. Proposals for the use 
of these condensers in the fields of har- 
monic generation, frequency conversion 
and phase shifting have been made the 
subjects of much research. The Depart- 
ment of Defense has been backing de- 
velopment work on various phases of 
ceramic condenser development for 
some time, causing much data to be 
classified. 

The author is intrigued with the pos- 
sibilities of utilizing nonlinear condens- 
ers in temperature control devices, in- 
cluding fire alarm systems. The sharp 
slope of the temperature vs. capac- 
itance curve, as well as the sharp peak 
of capacitance at the Curie point, will 
adapt these condensers for remote 
control temperature functions. It has al- 
ready been demonstrated by the manu- 
facturers that the Curie point may be 
shifted to any desired temperature and 
that the peak of the curve may be 
narrowed or broadened. Although 
thermistors are extensively used in the 
temperature control field, the nonlinear 
condenser possesses the advantage of 
adaptability to the direct control of 
an oscillator. 

Another application is suggested by 
the exponential decay of capacitance 
over a long period of time after rapid 
cooling of the condenser from a high 
temperature. This factor could be used 
as a controlling element in an opera- 
tion where a device is to be turned on 
for a short time and turned off for a 
long time. Still another application 
might be in the field of pulse shaping, 
where the change of capacitance, with 
d.c. voltage could be used to form spe- 
cial pulse shapes when connected in 
conjunction with differentiation or in- 
tegration circuitry. 

Undoubtedly the reader will be able 
to think of uses for these condensers 
not covered by the author. The very 
high K ceramic condensers are not 
stocked by the average radio parts 
house at the present time. Information 
as to current availability, price and 
technical data may be obtained by con- 
tacting the Glenco Corp. of Metuchen, 
N. J., manufacturer of the line of 
"GLENNITE" (trade mark) condens- 
ers, two of which were discussed in 
this article. 
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Loudness Control 
(Continued from page 13) 

will provide about the same signal level 
to the amplifier, although the desired 
levels vary with the type of perform- 
ance. In fact, since the generally pre- 
ferred levels for speech place the loud- 
ness limits at approximately 40 to 80 
db, the dynamic action might well be 
removed completely for speech repro- 
duction, since no dynamic action is re- 
quired for instantaneous original levels 
below 80 db. At the same time, the over- 
all loudness should be reduced from 
that used for music. Similarly, dance 
music might require less dynamic con- 
trol for proper balance than a sym- 
phony program. Such specifications can 
only be very approximate, due to the 
wide differences between various broad- 
casting techniques, voices, and musical 
selections. In any event, with dynamic 
rather than static control, the higher 
levels will be boosted less than the 
lower levels, in the bass, and an incor- 
rect balance will not be as objectionable. 

As with any analysis of a single ef- 
fect such as this, several other factors 
contributing to the over -all result have 
not been mentioned, for the sake of sim- 
plicity. For example, the compression 
of broadcast or recorded programs may 
have peculiar effects on the results ob- 
tained. This cannot always be avoided 
conveniently, since the compression is 
usually done by hand rather than auto- 
matically. However, the amount of com- 
pression used in modern recording of 
LP's and in FM broadcasting is often 
quite small, and thus will not essen- 
tially interfere with the control action. 
The amount of control required for a 
particular program may have to be 
varied slightly, depending on the stu- 
dio acoustics and microphone placement 
used, as well as on the type of program. 
As with other volume expanders and 
compressors, the type of circuit shown 
provides for indiscriminate control of 
the intended level of instruments other 
than the level providing the highest 
signal. A softer instrument played at 
the same time as a louder one would 
also be attenuated, and in some cases 
might not be heard at all, quite apart 
from the masking by the louder instru- 
ment. This is just the inverse of the 
original objection to the static compen- 
sated controls; it is much less serious, 
however, since this situation will not 
cause as unpleasant an unbalance. 

Starting with the simple potentiom- 
eter volume control and its faults, the 
design of static compensated controls 
has been considered, together with some 

of the faults of the latter. It has been 
shown that the correct use of the static 
controls dooms one to listening in the 
equivalent of a symphony seat in the 
last row, upper balcony, where the 
loudness level peaks never exceed about 
80 db. In an effort to find better equiva- 
lent seats, the necessary basis for de- 
sign has been presented and circuits 
have been described for providing a 
dynamic loudness control. It might be 
concluded that the most fortunate peo- 
ple are still those whose circumstances 
permit them to reproduce music in their 
homes at the original program loudness 
levels, thus returning to the simple vol- 
ume control, used only to set the level 
to equal the preferred original level. 
However, such homes would probably 
have some of the aspects of castles, or 
at least civic halls. For those still 
obliged to live peaceably with neighbors 
and families, it is felt that the dynamic 
loudness control, properly designed and 
manipulated, can provide the desired 
better equivalent seats at a slightly 
higher cost for tickets. 

REFERENCES: 
1. Sehjelderup, John R., "A Proposed Solution 

to the Loudness Control Problem," Audio 
Engineering, September, 1952. 

2. Toth, Emerick, "The Design of Compensated 
Volume Controls," Audio Engineering, Jan- 
uary, February, 1952. 

3. Pickering, Norman C., "High- Fidelity Vol- 
ume Expander," Audio Engineering, Septem- 
her, 1947. 
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By WILFRID B. WHALLEY 

Adjunct Professor of Electrical Engineering 
Brooklyn Polytechnic Institute 

Color television use of pickup tubes. 

I 

NDUSTRIAL and experimental color 
television systems at present utilize 
the same types of pickup tubes as do 

monochrome systems. Some color tele- 
vision systems require one pickup tube 
in each camera. Other systems use 
three tubes, as similar to one another 
as possible, in a composite unit for each 
camera. High sensitivity tubes are re- 
quired for all live color pickup; this is 
necessary due to light energy loss in 
color filters or dichroic mirrors. Hence, 
the image orthicon is the most popular 
type of tube for color television sys- 
tems, although the vidicon may come 
into use for industrial color television 
-because of its simplicity, small size 
and low cost. The method of using the 
tubes depends upon the type of system. 

Classification of Systems 
All color television systems, includ- 

ing those under experimental investiga- 
tion, can be classified into two basic 
groups. The first group consists of 
those in which the added color signal 
is related to the vertical or horizontal 
synchronizing pulse. They are called 
field sequential or line sequential sys- 
tems. 

Those in the second group use sub - 
carriers for the color information, and 
almost invariably require parallel 
operation of several pickup tubes and 

Fig. 1. Relative transfer characteristics 
of typical red, green and blue filters, 
such as those used in color television. 
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associated amplifiers, one for each pri- 
mary color. 

Fundamentals 
The only basic difference between a 

color and a monochrome television pic- 
ture is one added item of information. 
The detail, variations in brightness, 
synchronizing and blanking informa- 
tion are already present in the mono- 
chrome signals. Therefore, all research 
in color television is concerned with 
means of identifying each element satis- 
factorily with the correct hue. 

Visible light covers a frequency 
range of from 400 to 750 million mega- 
cycles, 400 corresponding to deep red, 
and 750 to the highest visible blue. The 
eye detects each small change in fre- 
quency (an infinite number of them 
being possible) as a small change 
in hue. 

Consider the means whereby the tele- 
vision camera can recognize the correct 
hue or light frequency and convert it 
into a signal which can control the 
reproducing device in the receiver cor- 
rectly. It has long been known that the 
initial velocity of the electrons which 
leave a photoemissive surface varies 
with the frequency of the incident vis- 
ible light; 

1/2v'm= hf -hf6 
where y is the electron velocity, f the 
frequency of the light, and fe the min- 
imum frequency required for any elec- 
tron emission. However, no practical 
application of this principle to pickup 
tubes has yet been realized commer- 
cially. Instead, the bandpass filter tech- 
nique used widely in communication 
circuits has been applied to color recog- 
nition. 

Color filters with a gelatin base can 
have restrictive characteristics for 
light in the red, green or blue regions. 
By careful choice of dyes, the filters 
can be made to overlap sufficiently to 
cover the whole light spectrum. This 
is the principle of the three primary 
television colors. 

The method of using these filters in 
the television camera is determined by 
the type of color system. When a red 

filter is placed between the pickup tube 
and the scene, only those portions of 
the scene which have light energy in 
the red bands within the response of 
the color filter will produce signals 
from the pickup tube. Those areas 
which extend from green to blue are 
absent. 

Similarly, when a green filter is 
positioned between the mosaic and the 
scene, the red and blue regions give 
no output signals. As can be seen from 
Fig. 1, light in the upper portion of 
the red will give an output signal for 
the red and green filters. This will be 
a yellow, because the two filter pass - 
bands overlap. 

Field Sequential Color 

In the early 1930's, John L. Baird 
satisfactorily demonstrated a color tele- 
vision system which associated the color 
identification with the field synchroniz- 
ing signal. During one field of the ver- 
tical scanning, a red color filter was in 
position ; during the next field a green 
filter was used; and the third successive 
field was viewed through a blue filter. 
Hence, the signals from the pickup tube 
represented variations in intensity cor- 
responding to the three different areas 
of the color spectrum. 

The filters were mounted in a cir- 
cular disc assembly, and driven by a 
synchronous motor locked into the ver- 
tical scanning frequency. A similar disc 
with color filters was positioned in 
front of the reproducing picture tube, 
and synchronized so that the viewer 
saw in succession the same colors that 
appeared in the original scene. This 
system, known as the field sequential 
color system, has been developed and 
provides excellent color quality with 
relatively simple apparatus and stable 
operation. 

In,present -day industrial equipment, 
there is an additional control amplifier 
for each of the three primary colors 
between the camera and the line video 
amplifiers to compensate signal output 
for each primary color correctly, in or- 
der to take care of variations in studio 
lighting and variations in color sensi- 
tivity of the pickup tube. It should be 
noted that no two pickup -tube photo- 
sensitive surfaces have the same color 
response curve. The three amplifier con- 
trols are adjusted so that the output 
signal gives the correct shade of white 
for a white object in the scene, thus 
establishing the proper proportion for 
each color. 

This system requires only one pickup 
tube, with a small rotating color disc. 
Therefore, each of the color pictures 
is automatically in registration, the 
green being in registration with the 
red and blue as accurately as the syn- 
chronization of successive fields of the 
scanning system. 
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Ceramic Pickup 
(Continued from page 9) 

M - AM (2) 

Equation (1) expresses the sensitivi- 
ty (S,) of the reversible unit in deci- 
bels below 1 volt for an acceleration of 
one meter /second /second. The numbers 
Ti,, Tn, and T. are ratios of the 
voltage applied to the motor unit (de- 
noted by the first subscript) to the 
voltage derived from the receiver unit 
(denoted by the second subscript) ex- 
pressed in decibels. C, is the electrical 
capacity of the first or reversible unit 
in farads, and M is the coupling mass 
in kilograms. If T. and To are inter- 
changed, a calibration of unit No. 2 
(Si) is obtained. 

Coupling impedance is treated as if 
it were a simple mass and its value is 
adjusted as a function of frequency in 
accordance with Eqt. (2). This method 
will function satisfactorily if the dis- 
sipative portion of the coupling imped- 
ance is small compared to the mass re- 
actance of the coupling impedance. The 
value of M can be determined with 
sufficient accuracy in some instances by 
direct weighing of the apparatus; how- 
ever, a dynamic measurement is desir- 

e able as the frequency is increased into 
the neighborhood of the first resonance. 
The dynamic measurement of the ef- 
fective coupling mass is accomplished 
by adding an incremental mass (AM) 
to the assembly and noting the effect 
on the transmission. 

A convenient arrangement for mak- 
ing this type of calibration is outlined 
in Fig. 2. Three of the pickups are 
bolted together, with a provision for 
adding an incremental mass. One of the 
units is across the input of an attenu- 
ator along with an audio oscillator. The 
output from one of the other two units 
is fed to the high impedance input of 
a preamplifier, which is followed by a 
bandpass filter and an indicating meter. 

CA 
4 ecoda, Ecieed 

APRIL 29 -MAY 1- Electronic Compo- 
nents Symposium, sponsored by the 
AIEE, IRE, RTMA and WCEMA. 
Shakespeare Club, Pasadena, Calif. 
MAY 7.9- Acoustical Society of Amer- 
ica, 45th Meeting, featuring Sound Re- 
production, Warwick Hotel, Philadel- 
phia, Pa. 
MAY 11.13- National Conference on 
Airborne Electronics, Hotel Biltmore, 
Dayton, Ohio. 
AUGUST 19.21 - Western Electronic 
Show and Convention, Civic Audito- 
rium, San Francisco, Calif. 

The output of the attenuator is substi- 
tuted for the output of the driven pick- 
up and the attenuator is adjusted to 
provide the same indication on the me- 
ter. Four measurements are made, T,,, 
T ", T. and T. with the incremental 
mass added. An additional measure- 
ment of C, at the same temperature 
and frequency is required, and there is 
sufficient information to obtain cali- 
brations on units No. 1 and No. 2. 

In a group of three units, it is possi- 
ble to make six measurements of trans- 
mission and three measurements of 
capacity. These data will provide four 
calculations of sensitivity on each unit, 
using different combinations of data. 
Table 1 is a tabulation for four such 
calculations on a single unit through- 
out the range from 15° to 170 °F. 

Frequency response of another unit 
has been calculated all four ways that 
the six measurements can be combined. 
These data appear in Table 2. They 
are consistent and yield a result ap- 
proximately 1 db more sensitive than 
the calibration at 60 cps on the tuning 
fork calibrator. 

When the first attempt to perform 
this experiment was made back in 
1940, using the Rochelle salt pickups, 
the results were not nearly so encour- 
aging. At that time there were two 
major pitfalls: the capacity of the 
motor unit was a function of voltage, 
and the sensitivity to rotational motion 
tended to excite rotational motions. 
Ceramic pickups have practically over- 
come these difficulties -the electrical 
capacity is only slightly dependent on 
the applied voltage, they do not tend to 
excite rotations, and they are mechani- 
cally well adapted to being coupled 
together in a reliable fashion. It ap- 
pears that reciprocity calibration using 
more or less standard laboratory equip- 
ment is very practical. 

Temperature 
OF, Sensitivity (d6 re lo. /m /eec') 

15 -43.8 -43.9 -43.7 -43.9 
36 -43.2 -43.3 -43.3 -43.2 
55 -43.4 -43.3 -43.3 -43.4 
69 -43.5 -43.5 -43.5 -43.6 
84 -43.8 -43.8 -43.8 -43.8 
89 -43.8 -43.8 -43.8 -43.9 

105 -43.9 -43.9 -44.0 -44.0 
132 -44.3 44.4 -44.3 -44.3 
152 -44.7 -44.7 -146 -44.6 
170 -45.0 -451 - i , O -45.0 

Table 1. Sensitiv ty vs. temperature 
using the four combinations of data. 

Table 2. Calculated frequency response 
using the four combinations of data. 

Frequency 
rpm) Sensitivity (db re Iv. /es/nos) 
50 -45.4 -45.5 -45.2 -45.1 
350 -45.3 -45.3 -45.0 -45.0 

-45.0 -45.0 -44.6 -44.7 
7700 -44.7 -44.6 -44.3 -44.3 

1000 -43.1 -43.1 -42.7 -42.6 
1500 -39.6 -39.6 -39.3 -39.2 
1800 -33.9 -33.9 -33.6 -33.5 
2000 -27.5 -27.7 -27.4 -27.4 
2200 -25.1 -25.6 -25.6 -25.6 
2400 -30.8 -30.8 -30.9 -31.2 

TWIRL 
"METADYNE STATICS" by Joseph 

Maximus Pestarini, Lecturer, MIT and 
Columbia University. Published jointly 
by MIT and John Wiley and Sons, Inc., 
440 Fourth Avenue, New York 16, N. Y. 
415 pages. $9.00. 

Some years ago, while studying com- 
mutation, Dr. Pestarini recognized and 
defined a new group of electronic ma- 
chines to which he gave the name 
" metadynes." In this book, Dr. Pesta- 
rini deals with the theory, design, and 
application of metadynes, with empha- 
sis on their steady -state characteristics. 

Metadyne machines are usually used 
in systems of machines, rather than in- 
dividually. These systems of machines 
can be designed to absorb power under 
a prescribed relationship between torque 
and speed as well as response time; 
they are designed from a synthesis 
standpoint, with the necessary charac- 
teristics built into the component ma- 
chines. 

Dr. Pestarini's approach to the anal- 
ysis and design problem of these ma- 
chines is so general, permitting ar- 
bitrary distribution of windings and 
brushes around the machine, that an 
almost unlimited range of character- 
istics relating speed, voltages, torque 
and currents can be achieved. 

"THE OXIDE- COATED CATHODE" in 
two volumes, by Dr. Ing. G. Herrmann 
and Dr. Phil. S. Wegener. Published by 
Chapman & Hall Ltd., London. Dis- 
tributed by Anglobooks, 475 Fifth Ave- 
nue, New York 17, N. Y. 459 pages. 
$15.00. 

Although oxide -coated cathodes are 
used in the hundreds of millions of 
electronic valves that are manufactured 
every year, this is the first comprehen- 
sive treatment of the subject that has 
been compiled. Originally published in 
Germany in 1944, the present edition 
has been translated into English by Dr. 
Wegener, incorporating the many new 
achievements in manufacture and the 
new lines of scientific investigation 
which have been taken up since then. 

The manufacture of the oxide cathode 
is dealt with in Volume 1. A historical 
review of the cathode is given, and dif- 
ferent types and applications are dis- 
cussed, followed by a description of the 
manufacturing processes and of the 
cathode characteristics. Volume 2 cov- 
ers the physical phenomena of the 
cathode, including much fundamental 
material on thermal emission from 
metals and semiconductors. Statistical 
methods have been used in discussing 
thermal emission. r p 
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NEW LITE RATU 

LOGARITHMIC CONVERTERS 

In a four -page bulletin, Kalbfell 
Laboratories, Inc., 1090 Morena Blvd., 
San Diego 10, Calif., discusses the va- 
rious models of Kay -Lab "Logatens" 
available together with average d.c. 
characteristics and accessory equipment. 
"Logatens" are nonlinear attenuating 
networks whose output voltage ampli- 
tude is a linear function of the loga- 
rithm of input voltage amplitude. These 
logarithmic converters may be used 
in computing, acoustics, dynamic com- 
pression, radar, sonar, and other appli- 
cations. 

VIDICON COMPONENTS 

Technical information on deflection - 
circuit components for the RCA -6198 
Vidicon -the new small camera tube 
for industrial television applications - 
is available from the Radio Corporation 
of America in the form of a 16 -page 
booklet. Used in the recommended cir- 
cuits shown in the booklet, these com- 
ponents provide good sweep linearity, 
high deflection sensitivity, efficient coup- 
ling between circuits, proper focusing, 
and accurate alignment of the electron 
beam. 

These new components permit the de- 
sign of either a combined camera unit 
and control unit, or a camera unit 
separated from its control unit. A copy 
of "RCA Vidicon Components" (Form 
No. CTV -1016) may be obtained on re- 
quest from Commercial Engineering, 
RCA Tube Department, Harrison, N. J. 

SHIELDING ROOMS 

An eight -page, two -color booklet 
describing "Multi -Cell" shielding rooms 
has been published by Shielding, Inc., 
Riverside Park, N. J. These shield- 
ing rooms, available in a variety of 
sizes and types, can be used for the 
testing of electrical and electronic 
equipment for the evaluation of sensi- 
tivity, calibration, r.f. interference, 
susceptibility, spurious radiation, spu- 
rious response, quality control, etc. They 
meet the r.f. suppression requirements 
of various military specifications. 

PHOTOCOMPOSITION 

One more example of the myriad uses 
of electronics throughout all industry 
is given in "Keeping Up," a current bul- 
letin being distributed by Television 
Shares Management Company, 115 
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Broadway, New York, N. Y. This 
bulletin describes the new electronic 
photocomposition machine produced by 
Photon, Inc., of Cambridge, Mass. -a 
machine which delivers film negatives 
instead of type slugs. The first book 
printed by this new process was re- 
cently presented to the MIT library. 

TRANSFORMER BUYER'S GUIDE 

The 1953 edition of the G -E Instru- 
ment Transformer Buyer's Guide is 
available from the General Electric 
Company, Schenectady 6, N. Y. It 
contains basic, up -to -date informa- 
tion on the complete G -E line. 

This fully illustrated, 102 -page pub- 
lication, GEA- 4626F, gives ratings, 
ASA accuracy classifications, and prices 
of all indoor and outdoor potential and 
current transformers. Listings of ratio 
and phase -angle tests, together with 
tables covering the mechanical and 
thermal limits of current transformers, 
are also included. 

FIEIDISTORS 

How to make better crystalline -ma- 
terial (semiconductor) amplifiers to 
replace vacuum tubes is described in a 
Government research report now avail- 
able from the Office of Technical Serv- 
ices ofthe U. S. Department of Com- 
merce. 

Scientists have discovered that some 
crystalline materials will change con- 
ductivity with changes in the strength 
of the electrical fields around them. 
Such materials can produce amplifying 
elements similar to transistors -called 
fieldistors. 

PB 107416, "Research on Point - 
Contact Field- Controlled Semiconduc- 
tor Devices," 41 pages, is available from 
the Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. On 
microfilm, $2.50; in photostat form, 
$6.25. Send check or money order pay- 
able to the Librarian of Congress. 

PYROMETER CONTROLLERS 

Just published by The Bristol Com- 
pany is a bulletin describing the 
company's recently announced "Free - 
Vane" electronic pyrometer controllers. 
The unit plug -in construction of the 
new controllers is illustrated, and their 
use for various types of control is 
discussed. 

Complete specifications and full -size 
reproductions of actual temperature 

scales are also included in this bulletin, 
No. P1248, a copy of which is avail- 
able on request from The Bristol Com- 
pany, Waterbury 20, Conn. 

RAILROAD TELEPHONE NETWORK 

Application of a railroad- owned, long_ 
distance telephone network in the ad- 
ministration and operation of the Louis- 
ville & Nashville Railroad is presented 
in a 12 -page case history published 
by the manufacturer of P -A -X business 
telephone systems. Specific use, ad- 
vantages and economies provided by 
this direct telephone communication 
are discussed in detail. 

For a copy of "How L & N Keeps 
Direct Control Over Operations with 
P -A -X," write to Automatic Electric 
Sales Corp., 1033 W. Van Buren Street, 
Chicago 7, Ill. 

ELECTRICAL RELAYS 

Catalog No. 53, issued by Sterling 
Engineering Company, subsidiary of 
American Machine & Foundry Com- 
pany, presents the general line of relays 
manufactured by this company together 
with associated electronic components. 
A 24 -page catalog, it contains photo- 
graphs, line drawings and specifications 
on many standard models. 

Copies of Catalog No. 53 may be had 
by writing to the Sales Department, 
Sterling Engineering Company, La- 
conia, N. H. 

"ELECTRO -TIN" 

Fusion "Electro -Tin TE 400" is a 
combination of new organic, fast -acting 
fluxing agents in which finely divided 
metal tinning agents are dispersed. The 
combination of the two is said to make 
soldering possible under the most diffi- 
cult conditions. Although perfected 
originally for such operations as dip - 
tinning of transformer leads and dip - 
soldering of commutators, this ma- 
terial is finding wide application in all 
fields of assembly and wiring where 
soft solders are used. 

Readers desiring further informa- 
tion may secure a copy of Bulletin 
TE -400 describing this material by 
writing to Fusion Engineering, 4504 
Superior Avenue, Cleveland 3, Ohio. 

PULSE TRANSFORMER 

The Berkshire "Labtrans" pulse 
transformer, Type PT -1, is a versatile 
instrument designed for microsecond 
and fractional microsecond ranges. It is 
useful for blocking oscillators, coupling, 
impedance matching, etc. 

For a copy of descriptive sheet T -36, 
containing specifications and diagrams, 
write to Berkshire Laboratories, 504 
Beaver Pond Road, Lincoln, Mass. 
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360° Phase Shifter 
(Continued from page 32) 
impedance Z. looking back into the out- 
put terminals is: 

Zo _(9) (1) (7) 
+1 

The output voltage under some complex 
load, ZL, is then: 

eó = Z, (e,) (8) 

Z`+ 1 +9 
where e° is the open circuit output 
voltage given by Eqt. (2). Thus, the 
linearity and constancy of output are 
not affected by loading. 

It has been found experimentally 
that due to the odd harmonic distortion 
normally generated by an iron -cored 
device, such as a resolver, it is desir- 
able to use a filter following the phase - 
shifter circuit. 

This filter may be a simple RC -type 
low pass circuit or a more effective 
LC -type bandpass unit to restore the 
waveform to its sinusoidal state and 
achieve maximum phase linearity. Fig. 
1D shows the general arrangement of 
the phase shifter in an actual circuit. 

Using optimum components, such as 
a silver -mica capacitor and a wire - 
wound resistor carefully matched and 
heat -cycled to produce maximum sta- 
bility, it has been found possible to 
achieve phase -shift linearity of the 
order of ± 0.1° from 0 to 360 °. 

Transistor Oscillator 
(Continued from page 18) 
the junction between these capacitors. 
The crystal voltage is coupled to the 
output through a 100 -µµfd. capacitor. 

Over half of the space in the 1%" by 
7" metal tube is consumed by the crys- 
tal, which is mounted in an evacuated 
glass envelope. The transistor, coil, 
capacitors, and resistors are supported 
on a Bakelite frame that may be 
"potted" in casting resin to add to the 
rigidity of the section. The mercury 
cell, only about one -half inch deep, is 
at the base of the assembly and is 
insulated from the metal "can" by a 
Bakelite shield. 

Determinations of the frequency sta- 
bility with changes in temperature and 
supply voltage have indicated that the 
frequency varies approximately 1 part 
in 10' per °C, and 1 part in 101 per 0.10 
volt. The transistor oscillator was also 
compared with the standard oscillators 
controlling the transmissions of WWV. 
Short -time variations were about ± 3 
parts in 10" and the long interval drift 
-in days - indicated changes of about 
3 parts in 10' per 24 hours. These fig- 
ures are comparable to those obtained 
from vacuum tube standard oscillators, 
particularly at the time of their initial 
installation. Fortunately, frequency 
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drift in the quartz crystal unit of a 
conventional type of standard oscillator 
normally decreases with age. 

The compactness of the NBS transis- 
tor oscillator lends itself to more con- 
venient and portable temperature con- 
trol measures. Heretofore, standard 
quartz oscillators or quartz clocks have 
required relatively complex tempera- 
ture control apparatus (operating at 
temperatures up to 60 °C) and special 
high -reliability power sources. 

Tests were conducted on the new 
transistor oscillator with the complete 

unit operating at 0 °C. Reasonable tem- 
perature stability was achieved by 
merely placing the oscillator in a 
Dewar flask containing crushed clear 
ice. Among the results was an indica- 
tion that the reduced temperatures 
were responsible for reducing drift and 
increasing the Q of the quartz crystal 
unit. Thus, it now becomes possible to 
make available a readily portable, con- 
tinuously oscillating frequency stand- 
ard that may be carried to all parts of 
the world. 

A D.C. MILLIVOLTMETER 
By PHIL WEISS, T. V. Products Co. 

THIS instrument measures d.c. volts 
from 0.5 millivolts to 10 volts at 

10 megohms impedance. It was built as 
part of an exposure meter for use in 
making photographs through a micro- 
scope. The same instrument could also 
serve many other purposes. In this case 
the input is a photoelectric cell, but any 
other input in the same range could 
be used. 

Since the photocell must frequently 
be moved from total darkness to full 
daylight, it is necessary to use an indi- 
cating device that is not subject to 
damage from overload. A twin- electric- 
eye tube, 6AF6, serves this purpose ad- 
mirably. 

The voltage to be measured is bal- 
anced in a calibrated bridge circuit. The 
bridge output is amplified by a d.c. 
amplifier which drives the twin -eye tube. 
When the eye shows that the bridge is 
balanced, the input voltage is read from 
the bridge dials. 

Accuracy of measurement depends 
entirely on the bridge, and not on the 
amplifier or the eye, which act only as 
a null indicator. Neither the amplifier 
nor the eye is affected by the most se- 
vere overloading. 

The amplifier con of three push - 
pull stages, direct -coupled. Over -all gain 
is 6000 in the lowest range, and 1000 
in the upper ranges. Each stage is de- 
signed so that it will not amplify signals 
of the same polarity applied to its grids, 

in order to avoid amplifying any changes 
in operating potential which might be 
caused by aging tubes or by changing 
a tube. Each stage is also shunted by 
a condenser, to avoid amplifying 60- 
cycle hum or other noises which might 
cause the eye to flutter. 

The circuit diagram is shown in Fig. 
1. In addition to the bridge dials S. and 
R,, there are two controls, R. and R 
for balancing the amplifier at zero in- 
put, and a reversing switch, S:, to accom- 
modate positive or negative inputs. Two 
pin jacks, X and Y, are provided for 
monitoring the bridge supply voltage if 
greater accuracy is desired. All resistors 
are 2 -watt, 10%, except those in the 
bridge circuit which are 2%. All po- 
tentiometers are wire -wound. 

In this particular application, a 1P41 
photocell is used to measure the light 
in the microscope. A special holder was 
made to fit in the upper end of the 
microscope, with the photocell pointing 
down the barrel. The eyepiece is re- 
moved, of course, during the measure- 
ment. The light which illuminates the 
slide is turned off, and the amplifier is 
balanced, with the bridge set at zero; 
this balance includes the dark current 
of the photocell. The illuminating light 
is then turned on, and the bridge is bal- 
anced again. The setting of the bridge 
dials indicates the input in millivolts. 
This information is used to determine 
the exposure time. 

Fig. 1. Circuit diagram and parts values for the millivoltmeter. 
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NEW TUBES 
THYRATRON RECTIFIERS 

Having metallized carbon anodes, the 
two new Taylor "Xenon" thyratron 
rectifier tubes give more efficient plate 
dissipation and have the ability to 
absorb tremendous overloads. Their 
rugged construction makes them appli- 
cable for use in high shock installations 
up to 200 G. They are also adaptable to 
motor control and inverter circuits and 
to various tuning and controlling func- 
tions. 

The C5F14/6278 (shown in photo- 
graph) has a flexible anode connection. 
Average anode current is 5 amp., peak 
anode current 60 amp., and peak anode 
voltage 750 volts. Deionization time is 
less than 200 microseconds. 

On the Taylor C3R14, the extended 
anode connection is made through a 

medium cap without flexible lead. Aver- 
age anode current is 3 amp., peak anode 
current 30 amp., peak anode voltage 
1000 volts. Deionization time is under 
175 microseconds. 

For additional information regarding 
these new tubes, write to Taylor Tubes, 
Inc., 2312 W. Wabansia Avenue, Chi- 
cago 47, Ill. 

POWER PENTODE 

The Los Gatos brand Type 4E27A 
power pentode may be operated as a 
Class C r.f. power amplifier and oscil- 
lator (Class C telegraphy, FM tel- 
ephony), Class B a.f. power amplifier 
and modulator, and Class C r.f. plate - 
modulated amplifier. The 5.0 -volt fila- 
ment is of the thoriated tungsten type 
and operates at 7.5 amp. 

Type 4E27A has a maximum plate 
current of 200 ma. and a maximum 
plate voltage of 4000 volts. A technical 
data sheet is available from Lewis & 

Kaufman, Ltd., 76 El Rancho Avenue, 
Los Gatos, Calif., which illustrates the 
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tube and provides dimensions, general 
electrical characteristics and constant 
current characteristics under two modes 
of operation. 

RECTANGULAR PICTURE TUBE 

Hytron Radio & Electronics Co., a 
division of Columbia Broadcasting Sys- 
tem, Inc., Danvers, Mass., has an- 
nounced two new 21" rectangular pic- 
ture tubes -Types 21YP4 and 21ZP4A. 
These tubes are of all -glass construc- 
tion and have spherical- shaped face 
plates. 

Features of both types include: sin- 
gle ion -trap gun design, filter -glass face 
plate, and external conductive coating. 
In addition, Type 21YP4 features low 
voltage electrostatic focus, while the 
21ZP4A features magnetic focusing. 

G -E TUBES 

Three G -E tubes now being manufac- 
tured include: (1) Type 6AH4 -GT, a 
high -perveance triode for vertical out- 
put service in television receivers, (2) 
Type GL -6087, a full -wave high- vacuum 
rectifier for use in aircraft power sup- 
ply units of moderate current require- 
ments, and (3) Type 6CL6, a power 
pentode for use in the video output 
stage of television receivers. 

Type 6AH4 -GT, a vertical deflection 
amplifier, is expected to be particularly 
useful in receivers with large- deflec- 
tion -angle picture tubes. It utilizes rela- 
tively low plate voltages at high plate 
currents to deflect wide -angle picture 
tubes fully, and it is capable of with- 
standing the high pulse voltages nor- 
mally encountered in this application. 

Type GL -6087, specifically designed 
for equipment in which extreme electri- 
cal and physical dependability is essen- 
tial, has been added to G-E's "Five 
Star" high -reliability tube line; it can 
replace the 5Y3 -GT. This tube may be 
used in applications which are subject 
to altitudes as high as 60,000 feet. It 
will withstand a peak impact accelera- 
tion of 700G in any direction. 

With Type 6CL6, it is possible to ob- 
tain a voltage gain of from 40 to 46 in 
wide -band video circuits. The 6CL6 fea- 
tures high transconductance, low capac- 
itances and high output current capa- 
bility. In addition to its use in video 
output service, this nine -pin miniature 
may also be used as a wide -band ampli- 
fier in industrial equipment. 

Further information on any or all of 

these tubes may be obtained from the 
General Electric Company, Tube De- 

partment, 1 River Road, Schenectady 
5, N. Y. pb 

Power for Transmitters 
(Continued from page 16) 

times of the day and previously had 
required the operator to change engine 
controls in order to maintain normal 
speed and frequency. For nine months, 
before the station's cameras were moved 
to their new studio on the campus at 
Ames, the isochronous governor 
guarded against frequency distortion. 

Coil slot saturation producing a saw - 
tooth waveform was another problem 
solved during the early stages of WOI- 
TV operation. Streak bars appeared 
across television pictures as a result 
of the saturation condition sometimes 
found in larger diesel -powered genera- 
tors. A filter system eliminated the saw - 
tooth in the waveform of the power 
supply. 

One difficulty, thanks to farsighted 
engineering, did not materialize. Since 
the original installation envisioned 
cameras, studios, transmitters and 
power supply in one building, it was 
mandatory that standby and regular 
power units be installed to achieve the 
greatest possible sound isolation. Mir- 
rors, tubes and other delicate parts of 
the station's equipment could easily be 
damaged or thrown out of adjustment 
by excessive vibrations. All three power 
units were mounted on an 8' x 18' 
rectangular concrete base 4' thick. The 
base was insulated from the floor by 
several inches of asphalt treated fiber- 
board. Rubber shock mounts beneath 
the engine mountings completed the in- 
stallation. Neither wall nor floor vibra- 
tions could be detected when the Cater- 
pillar engine was in operation. 

A residential -type exhaust silencer 
provided adequate noise abatement even 
though windows were open on the same 
side of the building as the exhaust out- 
let. Exhaust gases were piped suffi- 
ciently far from the building to prevent 
their re -entry through open windows, 
doors or ventilation vents. 

During the station's installation and 
operation, the results of early planning 
and later experimentation at WOI -TV 
were carefully documented. It has been 
concluded that diesel generators are 
very reliable in providing power for 
television transmitter equipment. If 
they are used to power pulse generators, 
the regulations of frequency must be 
better than % %. The equipment must 
be kept free of hum, as well as the 
receivers, or hum bars will show in the 
receiver pictures. Proper sound and 
vibration isolation must be built into 
the installation. i 
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Analog Computation 
(Continued from page 15) 
not drift appreciably under severe am- 
bient conditions for long periods of 
time. 

Stability of Closed Loop Systems 
Integrators and open -loop static com- 

puters are subjected to errors if the 
frequency or amplitude of the current 
changes in the signal generators. The 
signal generators require a regulated 
supply for the bias i,. In the closed - 
loop system, fluctuations in i, -or in 
the amplifier -are automatically com- 
pensated by a shaft rotation maintain- 
ing the balance of input and balance 
torques. The closed -loop system is in- 
herently stable except for system os- 
cillation which can occur with high 
gains and low damping. A variable 
damping coefficient permits the use of 
high gains and a means of adjusting 
the time constant. 

Application of Torsional Method 
The method of cascading various 

torque and signal generators on a 
shaft determines in part the number 
of mathematical operations a system 
can perform. The way the excitations 
are applied and the utilization of 
special amplifiers also broaden the 
range of operations. Open -loop corn - 
puters with closed -loop computers and 
integrators, cascaded to a practical 
limit, provide an extended horizon of 
applications. It is necessary to con- 
sider the preceding statements to 
achieve an optimum arrangement for a 
new application. 

In addition to application as com- 
puters, these simple systems can be 
used as modulators, or as demodulators 
with the added stability of the closed 

Fig. 8. Actual distances compared 
with proportional computed distances. 
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loop, or as servo -shaft positioners for 
instrumentation with variable gain. It 
has already been shown that such a sys- 
tem can handle carrier and d.c. signal 
information simultaneously, and that 
this method can be used to stabilize the 
zero drift and gain of a d.c. amplifier. 

An example of instrumentation could 
be a gravimetric flowmeter. Several 
flowmeters indicate pv' or y, where 
p is the density and y is the velocity of 
the fluid flowing through the pipe. 
Assuming that suitable transducers 
exist, a simple computer could be made 
to calculate pv and p simultaneously. 
Figure 10 is a schematic diagram of 
such a computer. Notice that in Fig. 
10 the current analog for the velocity y 
is the primary of one signal generator, 
the current through the elastic restraint 
generator, and an input to a torque 
generator. Another signal generator on 
the shaft has an isolated a.c. constant 

iI 

S,CGUCS 

Flg. 9 Graph showing the response 
of an integrator to a step Input. 

bias. From Table 1, the torque equation 
has the following form: 

=kri e (13) 

Figure 10 shows that i' equals y' and 
the product i, i,,, is proportional to pv'. 

k.,pv' = kcv' e (14) 

9 = pk, /ko (15) 

Both of the signal generators have out- 
puts which are functions of e, but e, 
is also a function of the velocity (f be- 
ing constant). 

e, = k'Dve (16) 

The other signal generator has a con- 
stant bias and its output is a function 
of the angular rotation only. 

e, = k "De (17) 

Substituting (16) and (17) into (15): 

e, a pv (18) 

e, cc p (19) 

Equations (18) and (19) indicate that 
this simple computer will produce an 
analog of the mass -per -unit time -per- 

Fig. 10. Gravimetric flow computer. 

unit area flowing through the pipe, and 
an analog of the density of the fluid. 
A computer of this sort would permit 
accurate metering of fluid flow as well 
as permitting the pipe to carry differ- 
ent fluids and maintain accurate in- 
strumentation. 

The open -loop computer just de- 
scribed would have the approximate 
dimensions of 2" in diameter and 3" 
in height. Construction of this unit 
would permit the plug -in feature, which 
is highly desirable in most computer 
applications. 

Possible Memory System 
Under the proper conditions, prom- 

inent torques can be obtained through 
the hysteresis effects of the torque gen- 
erator cores. Residual torques can be 
obtained by exciting a core with direct 
current and reducing the excitation to 
zero, or by maintaining a constant ex- 
citation on the torque generator and 
rotating the shaft. Each method results 
in a residual flux density. The max- 
imum residual torque that has been 
obtained for various torque generators 
is 300 times the threshold of the aver- 
age torsional computer. This ratio of 
torque to threshold would provide ade- 
quate resolution for a memory system. 
Since the residual torques can be con- 
tinuously read out in a torque rebalance 
system, the stored information in a 
core would not need to be removed in 
order to be read. Preliminary investiga- 
tions have indicated a fair degree of 
control of the residual torques by the 
applied excitations, but considerable 
development still remains to be made in 
the technique. 

PHOTO CREDITS 
6, 18.... Nat. Bureau of Standards 
14 Minneapolis -Honeywell 

Regulator Co. 
16 Caterpillar Tractor Co. 
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By SIDNEY WALD 

A circuit for continuously shifting the phase 

of a sinusoidal voltage through 360 degrees. 

THE NEED for an accurate, reli- 
able means of continuously shift- 
ing the phase of a sinusoidal volt- 

age through 360° while maintaining 
constant amplitude arises more and 
more frequently in present -day elec- 
tronic circuitry. Applications for such 
devices range all the way from grid - 
controlled thyratrons in industrial 
machinery, through navigation phase 
comparison schemes, to radar range 
measuring circuits. 

Various methods for accomplishing 
continuous phase shift through the po- 
sitioning of a shaft have been widely 
employed. The most common method 
utilizes a resolver whose stator wind- 
ings are supplied with quadrature cur- 
rents from a "phase- splitting" circuit. 
A uniform rotating field is produced. 

The voltage induced in the rotor 
winding of the resolver then has a 
phase angle corresponding to its physi- 
cal position in the field. A typical cir- 
cuit for this type of phase shifter is 
shown in Fig. 1A. 

In order to achieve accurate results 
with such a circuit, it is necessary 
that the current flowing in stator 1 

lag the input voltage by exactly 45° 

while the current in stator 2 leads by 
the same amount. This criterion entails 
an extremely difficult and critical set 
of parameters for the various compo- 
nents, since the reactive elements must 
be low in value and relatively large in 
size to supply adequately the usual 
low impedance resolver windings, SE 

and S. It is particularly difficult to 
maintain the linear accuracy of the 
circuit of Fig. lA over the wide range 
of ambient temperatures demanded by 
military specifications. 

This article describes a phase- shift- 
ing circuit which has a number of 
advantages over those previously de- 
scribed. The important differences may 
be enumerated as follows: 
1. The input voltage is applied to the 

resolver rotor. 
2. The resolver functions to supply 

precise voltage amplitudes only, 

and there is no rotating magnetic 
field involved. 

The circuit for this phase shifter is 
shown in Figs. 1B & 1C. R and C may 
have any convenient values, provided 
that at the operating frequency the 
capacitive reactance is exactly equal to 
the resistance. One other desirable 
condition is that the resistance R which 
is chosen be large compared to the 
resolver stator impedance. 

Since R must equal X the analysis 
of this circuit may be simplified by 
assuming their common value to be 
unity. Then the resistance will be 1 

and the reactance will be j. The output 
voltage is then given by: 

e°- e1-I-e, +j e, -e, (1) 
2 2 

and the magnitude is: 

e° = 1- \/e,' - e :' . . (2) 
.J2 

Let O be the angular shaft displacement 
of the resolver rotor. Then: 

e, =Esin 9 (3) 

e,= E cos B (4) 

e° = EI./2 (5) 

This shows that the magnitude of the 
output voltage is constant. 

The phase angle 0 of the output volt- 
age is given by substituting (3) and 
(4) in (1) and simplifying: 

- 45° -e (6) 

This shows that the electrical phase 
shift is perfectly linear with respect 
to the mechanical rotation of the re- 
solver rotor and differs from it by a 
fixed angle of 45 °. 

So far, the circuit has been analyzed 
for the ideal condition that the out- 
put terminals are not loaded. Does the 
circuit still function accurately when 
the output terminals are shunted by a 
finite impedance? Fortunately it does - 
the only difference being that the out- 
put amplitude and fixed phase shift 
are other than the values already given. 

In order to evaluate the effect of 
loading on the circuit of Fig. 1B & 1C, 
Thevenin's theorem can be used. The 

(Continued on page 29) 

Fig. 1. (A) Typical circuit for phase -shifting. (B) Circuit of the phase 
shifter discussed in the article. (C) Equivalent circuit for purposes of 

analysis. (D) The phase shifter incorporated in an electronic circuit. 
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All- Electronic Sweep 

TROUBLE -FREE LIFE 
NO MOVING PARTS! 

Sweep Generator ST -4A. The problems of moving parts 
that wear or break and inaccurate measurements from jarred 
components so common with mechanical systems have been 
banished completely in the G -E Variable Permeability Sweep 
Generator. You get the adjustable wide -band linear sweep 
needed for TV work plus a total absence of moving parts! 
Good attenuation, extremely low leakage, and continuously 
variable center frequency. Covers all broadcast TV channels. 
Take the guesswork out of your test measurements. Use this 
sweep and your technicians can handle more work...handle 
it more efficientiv...add to your profits and your reputation! 

Marker Generator ST -5A. Marks all the critical frequen- 
cies on a pass band as well as having continuous coverage. 
Gives fast manipulation with crystal controlled accuracy for 
outstanding performance. Features separate crystal on each 
TV channel with simultaneous picture, audio and trap mark- 
ers on both channel and intermediate frequencies. 

Oscilloscope ST -2A. Reports from thousands indicate this 
scope does the job they need in TV circuit work. Used in 
conjunction with the G -E Sweep and Marker you have an 
unbeatable combination. Special features include wide fre- 
quency response plus DC amplifier to adapt the equipment 
to other applications. 

Balanced Output Adaptor ST -8A. Converts single -ended 
Sweep Generator output to balanced output for 300 ohm 
television receiver work. 

Model ST -4A 

G -E VARIABLE PERMEABILITY 
SWEEP ELEMENT 

ßj7 Tk. 7ns0 Snso rk`ti_, 
General Electric Company, Section 953 / jarrlls OF ELECTRIC = Electronics Park, Syracuse, N. Y. O!L CO//tbll /O/!/L C0l7 /,4CyrP ¡ _ -I,...), PROGRESS a --- Please send me complete specifications on G -E O O y TV Test Equipment. 

GENERAL ELECTRIC COMPANY 

ADDRESS 

CITY STA'l I 
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Depend on Mallory 
for 

pproved Precision Quality 

"WE'LL HAVE IT 

BACK TOMORROW" 

Mallory Dual Control Kits 
Three kits of controls and 

ilrhr.,.rleettd to turn raping 
rryniretnenl, in differrni parts of 
the coonln. Bill sersr.;lt different 
nmdl, of train. ;nul tel., i-ion -.ts. 

ou pay only for the ro.11roL ;old 
se itches; it lis e 3- drawer 
metal cabinet i- Irre of extra 

cost. Get details from your 
Dlallon I)istrihutor. 

Fast tttrnoy er ... more jobs done per Jay ... that's the answer 

to greater profits for any service shop. F'.ery minute saved is 

t' available for turning out more work. 

That's why Mallory Slidgetrols* were designed for fast. easy 

installation in any set ... TV or radio. 

Round tubular shafts can 1w eut tc111 ralely and quickly ... 
fit split -knurl or hatted -type knoll -. 

AC switches can be attached instantly will t disassembling 
the control. 

Unique design simplifies inventory problems ... makes 

theta quickly available fr your distributor. 

Mlidgetrols arc engineered to match the electrical eharaeteristie.s 

of the original equipment of any TN or radio set. They will give 

equal. and often better, performance and life than the original 

control. 

For all your service work, use Mallory \iidgetrols. They are 

the answer to fast installation ... prtrisiou quality on 

every job. 

This will sore you tithe. too. Ask your Mallory Dis- 

tributor for a ropy of the Mallory Control 

Guide. It is a complete cross reference Ite- 

ty,reel set manufacturers part numbers 

and the equivalent Mallory control. 

ALLORY 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


N 

N 0 OTHE 

COMBI 

R u 

ES 

H FANT 

ALL 

E N N A 

CORNER REFLECTOR 

COMPARISON CHART 

High 
Gain 

All channel 
Performance 

Sharp 
Directivity 

WALSCO 
CORNER REFLECTOR YES YES YES 

ANTENNA O NO YES NO 

ANTENNA C NO YES NO 

ANTENNA D YES NO YES 

May, 1953 

Not 1...Not 2...but all 3 combined 
for amazing picture clarity 
NOTHING ... absolutely nothing compares with 
Walsco's Corner Reflector. It's the only UHF 
antenna that offers a 3 -way combination that 
produces sharper, clearer TV pictures. Truly a 
masterpiece in precision electronic engineering. 

WA LSCO A Model to Fit Every Installation 

Walter L. Schott Co. 

3225 Exposition Place 
Los Angeles 18, California 

Overseas Representative: Ad Auriema, Inc., 89 Broad St., New York 4, New York 

21 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


New! another Channel Master development! 

beats 'em all on UHF! 

330 

300 

270 

240 

30 

60 

90 

120 

150 180 210 

Twice the gain of 
the BEST standard UHF 

Corner Reflector. 

THE MOST SENSITIVE 

UHF ANTENNA 
EVER DEVELOPED! 

Extremely narrow 
forward lobe, with no 
side lobes and 
negligible rear lobo 

Excellent 300 ohm impedance match over the entire UHF 
range, provided by built -in, pre -cut matching harness 

In any area you pick, the Twin Corner Reflector will out -perform any other antenna available today ! 

CHANNEL MASTER'S 
I CORER 

1 1 Y i Ii REFLECTOR 
Model No. 406 

Gives the brilliant performance 

of 2 antennas ! 

because Channel Master's Twin Corner 
Reflector really is 2 antennas 

stacked side by side 
into one simple structure 

/11. 
! + 

exclusive DUBL- DIPOLE design 

2 antennas, electrically 
1 antenna, mechanically 
One simple structure . . . 

one simple installation . . . 

highest gain, all- channel UHF 

te*-04 
Ft i il 

coverage! 

Ties together all 3 CHANNEL MASTER'S New! 
TV reception bands 

TRIPLE -TIE model no. 9035 

electronic inter -action filter 
"Free spoc.t" terminals. 

Impossible for dirt or rainwater 

to accumulate between the 

terminals, which can 

short out the picture. 

Assures you of brilliant, 

steady reception in ANY KIND 

OF WEATHER! 

Combines up to 3 antennas with only 1 lead 
to the set. 

1. Low Band VHF 
2. High Band VHF 
3. All UHF (Broad Band or Yogi) 

Designed to 

adapt all 

HI -LO VHF 

installations to 

HIGH BAND VHF ANTENNA a 

and 

- (quickly 
LOW BAND VHF ANTENNA and economically 

Eliminates Interactlon between oll 3 antennas. 

UHF ANTENNA 

TO SET OR CONVERTER 

SINGLE LEAD NO SWITCHING 

ELIMINATES INTER -ACTION NO SIGNAL LOSS ON VHF OR UHF 
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ULTRA FAN series- Complete VHF -UHF coverage 

single Say - modal no. 413 

ci 

Today's most sensitive All -VU 
antennas! The Ultra Fans 
actually operate on three sep- 
arate electronic principles - 
automatically: 

1. Low Band VHF (Chan- 
nels 2 -6) ... Conical 
antenna with para. 
sills reflector 

2: High Band VHF (Chan- 
nels 7 -13) ... Large 
diameter V antenna 

3. UHF (Channels 14-83) 
.. Triangular dipole 

with sheet reflector 
One set of All -VU` stocking 
rods provides highest VHF and 

stacked - model no. 4132 

UHF gain. Each Ultra Fan has 
its own 2 -stage inter- action 
filter, so that only one trans- 
mission line to the set is 
required. 

'Alt VHF, oll UHF 

ULTRA 

DAPTER 
model no. 414 

Instantly converts 
all Channel Master 
Super Fons into 
high gain, all - 
channel, VHF -UHF 
antennas. Features 
a built -in inter- 
action filter. 

Your best bet for UHF! 
CHANNEL MASTER Ultra -Tennus 

America's most complete - most effective -UHF antenna line. 
Channel Master's advanced engineering pays off again! While rain 
caused hundreds of UHF ant to FAIL recently in Portland, not one 
Channel Master antenna dimmed or shorted out a picture! The 
facts speak for themselves: Rain or shine, Channel Master antennas out- 
perform all others. 

ULTRA 

BOW 
model no. 401 

The basic UHF 
antenna for 
primary signal 
areas, and the 
outstanding 
member of the 
bow -type an- 
tenna family. 

ULTRA 

VEE 

model no. 404 

Good UHF 
gain 

Low VHF gain 

The most rigid 
UHF antenna 
of its type 
and size. 

Only Channel Master Antennas ure designed to etlmtnusc 

the "TWIN TERRORS" OF UHF RECEPTION: 

Vibration, which causes picture 

flicker. 
Eliminated by Channel Master's Ultra - 

Rigid construction and advanced 

mechanical design. 

The accumulation of dirt or 

moisture around the antenna ter- 

minals, which dims and eventu- 

ally shorts out the TV picture. 

Eliminated by Channel Master's sen- 

sational "free- space" terminals which 

prevent the accumulation tof foreign 

deposits at the feed points. 

Gain: 11 DB, single 
14 DB, stocked 

DELTA 
WELD 

Wide Band 
10 Element 
UHF Yagi 

Custom - designed 
for full coverage 
of your specific 
area! Brilliant high 
gain performance 
across as many as 
23 different chan- 
nels. 

MEMBER 

NIENNA 
AM.*ACTURERS 

S SOC IA T ION 

'v 
Write for complete technical literature 

Sold through the nation's 
leading distributors 

CHANNEL MASTER CORP. 
IIIfNYllll, N. V. 

ULTRA 
BOW 

with 
SCREEN 

REFLECTOR 

model no. 403 
Can be stacked in 
1, 2, and 4 bays. 
High, all- channel 
UHF gain, excel- 
lent front -to -back 
ratio. 

CORNER 

REFLECTOR 
model no. 405 

The outstand- 
ing all- channel 
UHF FRINGE 
antenna. 

ULTRA -TIE model no. 9034 
Electronic Inter- Action Filter 
JOINS separate antennas into o single VHF -UHF 
antenna system, for use with a single transmis- 
sion line. 

SEPARATES VHF and UHF signals at the set 
or converter where separate inputs are provided. 

The only filter with "free- space" terminals. 
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New Portable 
Battery -Operated 

Spring -Motor 
Tape Recorder 

For all field recording without AC power! 
Smaller and lighter than a portable type- 
writer, the Magnemite* actually makes 
field recordings that can be played on any 
studio console equipment. Completely 
self -powered, the Magnemite* does away 
with bulky and cumbersome generators, 
storage batteries and rechargers. 

Just check these unusual features: 

Noiseless and vibrationless governor - 
controlled spring -motor assures constant 

tape speed. 

100 operating hours per set of inexpensive 

flashlight -type dry cell batteries. 

Earphone monitoring while recording, and 
earphone playback for immediate quality 
check. 

Operates in any position, and is unaffected 
by movement or vibration during operation. 

Warning indicator tells when to rewind, 
and shows when amplifier is on. 

Broadcast models weigh 1S pounds. Slow - 

speed models weigh only 10 pounds. 

Requires no more desk space than a letter- 
head, measuring only 11 x81/2 x5t /2 inches. 

There's a choice of 5 different models for 
any recording need. High fidelity units, 
meeting primary and secondary NARTB 
standards, which record and play back 
frequencies up to 15,000 cycles, are avail- 
able for broadcast stations, critical music 
lovers, and scientific research. For investi- 
gation, missionaries, reporters, and general 
dictation while traveling, there are units 
which play up to 2 hours per reel of tape. 

AMPLIFIER CORP. 
of AMERICA 

398 Broadway, N. Y. 13, N. Y 

Trade Mark Reg. 
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M. L. MYERS has been named assist- 
ant general sales manager of Sparton 
Radio - Television of 
Jackson, Michigan. 

The post is a 
newly- created o n e 
designed to meet 
the needs of the 
company's aug- 
mented 1953 sales 
and advertising 
campaigns. 

Mr. Myers, who has been on the com- 
pany's sales staff for several months, 
served as division manager for the 
Hercules Steel Company and as sales 
manager for Supermix, Inc. before 
joining Spart on. 

s e s 

AMERICAN INSTITUTE OF MANAGE- 
MENT has awarded certificates of man- 
agement excellence to seven manufac- 
turers in the radio and television field. 

General Electric Co., Sylvania Elec- 
tric Products Inc., and Westinghouse 
Electric Co. received awards for the 
third consecutive year. Motorola Inc., 
Zenith Radio Corp., Philco Corpora- 
tion, and RCA were first -time winners. 

In order to qualify for an award, the 
company must receive 7500 out of a 
possible 10,000 points. These credits 
are assigned for excellence in ten sep- 
arate areas of management : economic 
function, corporate structure, health of 
earnings growth, fairness to stock- 
holders, research and development, 
directorate analysis, fiscal policies, 
production efficiency, sales vigor, and 
executive evaluation. 

* s s 

EUGENE C. WHITE has been named to 
the newly- created post of industrial 
specialist f o r the 
tube department of 
the General Electrk 
Company. 

In his new posi- 
tion Mr. White will 
coordinate G -E poli- 
cies for the sales of 
industrial tubes to 
manufacturers of 
electronic equipment. 

For the past year he has been assist- 
ant to the sales manager of industrial 
and transmitting tubes. He is a Carne- 
gie Institute graduate and has been 
with G -E since 1943. 

s * * 

TRIAD TRANSFORMER MANUFACTURING 
CO. has taken over the operations of 
TETRAD CO., INC., manufacturers of 
miniaturized electronic components. 
Both firms are located in Venice, Cali- 
fornia. No change in personnel is con- 
templated . . . DIVISION LEAD COM- 
PANY of Chicago has purchased EAGLE - 
PICHER COMPANY'S Metallic Products 

Division plant at Argo, Illinois. Equip- 
ment and personnel will be retained 
and absorbed into a combined opera- 
tion . ALLIED SOUND of 115 W. 45th 
St., NYC, has changed its corporate 
name to ASCO SOUND CORPORATION. 
The management and activities of the 
firm are unchanged ... CLEVITE CORP. 

of Cleveland has acquired the majority 
stock interest in TRANSISTOR PROD- 

UCTS, INC. of Boston. 
s s s 

JOHN J. DOYLE, a 25- year -man with 
Westinghouse, has been named to the 
new post of man- 
ager of renewal 
sales for the corn - 
pany's tube division. 

He was formerly 
manager of power 
tube sales and will 
now be respon- 
sible for planning 
and directing sales 
of all classes of tubes in the renewal 
tube market. 

The company also announced the ap- 
pointment of JAMES L. BROWN, as 
manager of equipment tube sales. He 
formerly headed cathode -ray and re- 
ceiving tube sales. 

These two new posts were created 
to enable the company to render more 
specialized service to distributors and 
service dealers as well as to equipment 
manufacturers. 

s s s 

HYTRON RADIO & ELECTRONICS CO. is 
constructing an ultra -modern televi- 
sion picture tube plant and warehouse 
in Kalamazoo, Michigan. It will be 
ready for occupancy during the sum- 
mer of 1954 ... AMERICAN ELECTRON- 
ICS CO. has moved to new and larger 
quarters at 1203 -05 Bryant Ave.. New 
York 59, N. Y.... A branch office at 
2718 Linwood Blvd. in Kansas City has 
been opened by L. F. WAELTERMAN CO. 
of St. Louis. The firm acts as manu- 
facturers representatives for a number 
of electronic firms. A. S. Engelman 
will be in charge of the new branch 
. . . MORT'S RADIO SHACK, INC. has 
moved to 1920 -22 Milwaukee Ave. in 
Chicago. The new location offers am- 
ple parking facilities, a high -fidelity 
sound room, and housing for a com- 
plete line of radio and television com- 
ponents ... UNGAR ELECTRIC TOOLS, 
INC. has moved to a new $200,000 plant 
near Venice, California. The new fa- 
cilities include a one -story main office 
and factory building and a rear build- 
ing to house a woodshop and machine 
shop . . . ASTRON CORPORATION has 
expanded its plant and manufacturing 
facilities at 255 Grant Ave. in East 
Newark, N. J. The additional space 
will permit the company to double its 
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AMAZING NEW TRAINING PLAN 

NOW ... YOU CAN BECOME A 

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

LICENSED TV MEN MAKE MORE MONEY 

AT NO EXTRA COST I 

YOU GET A ROUND TRIP TO 

NEW YORK CITY 
FROM ANYWHERE IN THE uS OR CANADA -I pay 

your 
eek.. 

to New 
hours of 

York 
advanced 

return. ittrc tons and F 
FREE 

training at the PIERCE SCHOOL OF RADIO 6 

TELEVISION- You use modern electronics e,iui n 
ment. including student-operated TV and 

stations. You go behind the New Aod's 
big Radio -TV centers. 

NO 
study (Applies to 

cc- Complete Radio -TV course only. 
COST! (APP 

Only RITA makes this amazing offer. 

SET -UP YOUR OWN HOME LABORATORY 
WITH THE 15 BIG TELEVISION -RADIO 
KITS WE SEND YOU (At No Extra Cost) 

YOU BUILD 
AND KEEP 

L. ALL THESE 

UNITS 

EXTRA FEATURES THAT MEAN MORE MONEY FOR YOU! 
Thousands of new job opportunities will be available for you right in your own state, now that the govern- 
ment has lifted restrictions on new TV stations. My 
simple, successful methods con PREPARE YOU NOW to 
take your place in America's booming TELEVISION 
and Electronics industries ... help you get the success 
and happiness that you always wanted out of life. 
You learn the practical, easy way by using actual 
parts and equipment in the 15 big Radio -TV kits I 
send you, including a COMPLETE TV RECEIVER . , . 
yours to build and keep. 
My Advanced Training Prepares You For Better Jobs 
Then, otter you finish your training for o position as 
a full -fledged TV Technician -where you con write 
your own ticket and choose from dozens of fascinat- 
ing careers -I don't slop there! I continue to train 
you -AT NO EXTRA COST -to qualify for even better 
pay in the BETTER JOBS that demand FCC licenses. 
with my . 

FCC 

UCOACHING 

R 
COURSE 

FREE 
PREPARES You AT NOE FOR 

YOUR 

FCC LICENSE 

REQIRE AN OFCC ILICENSEND 
RAD10 

Given to every student at NO EXTRA COST after 

TV Theory and Practice is completed. 

-INCLUDING BIG SCREEN TV RECEIVER, 

plus Super -Het Radio 
Receiver. R.F. Signal 
Generator, Combina- 
tion Voltmeter - 
Ammeter- Ohmmeter 
CW Telephone 
Receiver, AC -DC 

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

TAKES UP TO 

21in. 

PICTURE TUBE 

NO i 

Advanced FM -TV Training 
For Men Who Know Radio 

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

FCC License Coaching Course Included FREE. 

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

I GET MY GRADUATES GOOD PAYING JOBS 

lil"As Merchant Ship Radio 
Omcer, I receive SRe7. for 40 -day trip. Your 
training helped me get this fine position." - Stanley Nawrockl 
"lour excellent instrur 
lion helped me get my present Job as an air- port radio mechanic for 

American Airlines." -Eu E. Mask* 

I now hold fine air- lines posit ion Guardi Fie ld. New York 
Cita. thanks to )our ex. 

<ellent training ose 
- OSeDh ROSen berg 

"Thanks to your train- 
ing. qualified for 9 god Job as a Receiver 
Tester at Federal Tel,- phone and Radio." -Paul Frank Scier 

Many others working at NBC, RCA. CMS D O Dumont, PhilC, Emerson. Admiral and other leading Arms. 

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

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

May, 1953 

BOTH 
FREE 
New 
Illustrate 
Book plus 
Sample 
Lesson 

Mr. Leonard C. Lane, President 
RADIO -TELEVISION TRAINING ASSN. 
1629 Broadway, Radio City Station 
New York 19, N. Y. Dort. T -5 
Dear Mr. Lane: 

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

Address 

City Zone State 
I am interested in: L Radio -TV Li Advanced FM -TV 
VETERANS: If qualified under nerv G.I. bill check 
here Resident Study iJ ------------ IiiBi- 
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television... 

INLINE Antenna for 
maximum broadband 
VHF gain over all chan- 
nels. 

Stacked INLINE VHF An- 
tenna for fringe signal areas. 

Two 
BO -TYs 

stacked for 
increased 
gain and 
reduced 
vertical 

response. 

BO -TY 
Antenna for 
all- channel 
UHF 
reception. 

STACKED -V 
for VHF, UHF, 
or VHF -UHF 

reception. 

CORNER 
REFLECTOR 
for increased 
gain over 
UHF 
channels. 

RHOMBIC for any UHF 
channels where narrow 
lobe and high gains are YAG for maximum gain over 
needed. specific UHF channels. 

For the finest picture your set can produce use a Quality 
AMPHENOL Antenna best suited to the problems of your location. 
Consult your AMPHENOL Distributor or Dealer about the specific 
problems of your particular location. 

productive capacity for condensers ... 
MOULTHROP AND HUNTER, manufac- 
turers representatives, have moved to 
160 Tenth Street in San Francisco ... 
KIMBLE GLASS CO. is building a mod- 
ern television bulb manufacturing cen- 
ter at Sayreville, N. J. Equipment to 
enable an output of approximately 
150,000 television bulbs per month is 
now being installed ... The offices and 
showrooms of DALE() and MIDTOWN 
CABINET SALES INC. have been moved 
to 160 E. 56th St. in New York. The 
company handles television and radio 
cabinets. 

* * s 

SYLVAN A. WOLIN, well -known in the 
electronic parts field for twenty years, 
has established his 
own advertising 
agency at 15 W. 
Palisade Ave. in En- 
glewood, N. J. 

Mr. Wolin recent- 
ly resigned his po- 
sition as vice- presi- 
dent in charge of 
sales of the Pyra- 
mid Electric Company. Prior to this 
association, he was with Solar Manu- 
facturing Corp. 

His firm will specialize in handling 
electronic accounts. 

* * s 

ROBERT C. SPRAGUE will return to 
Sprague Electric Company as chair- 
man of the board of directors after 
an extended vacation. He withdrew his 
nomination as under -secretary of the 
Air Force when he decided against 
selling his stock in the firm he founded. 
The new officers of the firm, elected 
recently, will retain their posts . 

PAUL EVANS has joined Heppner Mfg. 
Co. as a design engineer. He was for- 
merly a project engineer with Sylvania 
and on the engineering staff of West- 
inghouse ... General Instrument Corp. 
has named LEE BALLENGEE as assistant 
sales manager and B. V. K. FRENCH as 
manager of the company's Chicago of- 
fice ... DWIGHT W. BLOSER, formerly 
chief engineer of the Transicoil Corp. 
of New York has been named vice - 
president of the firm. He will supervise 
the design, engineering, and produc- 
tion of the company's products . . 

GEORGE HALSTED has been appointed 
to the newly -created position of field 
training manager for Motorola Inc. 
... The promotion of HUGH F. COLVIN 
to the post of vice- president and treas- 
urer has been announced by Consoli- 
dated Engineering Corp.... HERMAN 
N. LUBERT is the new advertising and 
export manager for Fada Radio & 

Electric Co., Inc.... MYRON T. SMITH 
has been promoted to the post of sales 
manager for General Radio Company. 
S. W. DeBLOIS has been appointed ex- 
port manager for the same firm . 

JOHN H. CRAFT, JR. is the new national 
service manager for the radio and tel- 
evision division of Stromberg- Carlson 
Co. . . Stewart- Warner Electric has 
appointed BURTON P. GALE to the post 
of advertising manager . NORMAN 
SKIER is the new merchandise manager 

(Continued on page 157) 
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ONLY THE PH I LCO 
TUBE CHECKER 

- -- -- / 
E 

u. Q t , 

,m 

_... ...° 

Mutual Conductance 
Dynamic Tube Checker 

Model 7052 

Now Yours on New 
SPECIAL PAYMENT PLAN 

CATHODE RAY TUBE CHECKER 

MODEL 7053. From Philco, the only 
emission CRT checker containing a 
built -in neon bulb calibrator for indi- 
vidual calibration of bulb sensitivity ... for pin point accuracy and finest 
sensitivity each unit is individually 
calibrated ... tests all picture tubes. 

g! . 
+iB i 0 

3 -INCH OSCILLOSCOPE 

MODEL 7020. The ultimate in porta- 
bility ... this Philco scope is 2 %2 times 
smaller than other 3" units ... adapt- 
able for bench use or field servicing ... 
now, avoid guesswork with pre -set hori- 
zontal and vertical sweep rates. Provide 
measurements accurate to within 5 %. 

PHILCO Test Equipment 
SPECIFICALLY DESIGNED FOR THE SERVICEMAN 

May, 1953 

All! 
Here's Philco's answer to your tube 
checking problems ... a mutual con- 
ductance tube checker that tests 'em all 
from subminiature to acorn low power 
transmitting tubes ... featuring the most 
sensational roll chart yet designed for 
efficiency and speed of operation. Its 
compact design, finished in beautiful 
grey leatherette with blue panel, makes 
it adaptable for both portable and counter 
top use. Size -17" 1r/x 181/2" L x 10" D. 
Weight -21 lbs. (Shipping le't. 24 lbs.). 
Operating Voltage - 105 -130 volts AC. 

Most complete, easiest to use roll chart 
ever designed. 

Mutual conductance readings given 
directly in Microhms. 

Forecasts remaining tube life! 
Checks shorts and leaks between ele- 
ments of tubes. 

Determines noise characteristics and gas 
content of tubes. 

FILL OUT AND MAIL COUPON OR 
SEE YOUR PHILCO DISTRIBUTOR NOW 

PHILCO CORPORATION, Accessory Division 
Allegheny & "A" Sts., Philadelphia, Pa. 

I am interested in the Philco Test 
Equipment shown here. Please send 
me details of your SPECIAL PUR- 
CHASE PLAN for obtaining these units. 

Please send FREE copy of your 
new booklet on Philco Test Equipment. 

NAME 

ADDRESS 

CITY.... STATE 

1 
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Quality-checks are a full-time job with Rau land-all the way 
down the line. From spectographic analysis of tube components to 

ionization test for vacuum-1,314 tests are your assurance that 
Rau land meets the highest engineering standards. Test-proved in 

our factories and laboratories, performance-Froved in countless 
homes...it's plain to see why Rau land is the proved profit-getter, 
too. The Rau land Corporation, 4245 N. Knox Avenue, 
Chicago 41, Illinois-Mulberry 5-5000. 

PERFECTION 11IROUGH RESEARCH 
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Sweeping the Country! 

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

Two ALL NEW Complete Kits -for 

Every High -Fidelity Need 

FM Tuner Kit 

The FM.11 tuner is ava fable in kit form with 
the IF Amplifier mounted in the chassis, wired 
and tested by us. You mount the completed 
RF Tuning Unit and power supply, then after 
some simple wiring, its all set to operate. 
11 tubes: 616 RF amp, 6AG5 converter, 6C4 
oscillator, 6BA6 1st IF, :2) 6AÚ6 2nd and 3rd 
IF, (2) 6AU6 limiters, 6AL5 discriminato-, 
6AL7GT double tuning eye, 5Y3.GT rectifie-. 
Sensitivity 6 to 10 microvolts, less than '2 cf 
1% distortion, 20 to 20,000 cycle response 
with 2DB variation. Chassis dimensions: 12'2'' 
wide, 8" deep, 7" high. Illustrated manual 
supplied. Shipping weight 14 lbs. 

Selected 

41% Jill - 

FMF -3 Tuning Unit $1525 

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

well as the completed sub- assem- 

blies: FM tuning units, AM tuning 
units, IF amplifiers, etc., where ap- 
plicable. Since all these sub- assem 
blies are wired, tested and aligned 
at the factory, Collins Pre -Fab Kits 

are easily assembled even without 
technical knowledge. The end re 
suit is a fine, high quality, high 
fidelity instrument at often less than 
half the cost - because you helped 
make it and bought it direct from 
the factory. Bring your present re- 

producing system up to date with 
a new Collins Tuner. 

Basic Components For Special 

The best for FM. The most sensitive and most 
selective type of "front end" on the market. 
6 to 10 microvolts sensitivity. Image ratio 500 
to 1. 616 tuned RF stage, 6AG5 converter, 
6C4 oscillator. Permeability tuned, stable and 
drift -free. Chassis plate measures 6'/2 "54'/2 ". 
In combination with the IF -6 amplifier, the 
highest order of sensitivity on FM can be at- 
tained. Tubes included as well as schematic 
and instructions. Draws 30 ma. Shipping 
weight FMF -3: 21'2 lbs. Dial available @ $3.85 

non foie f ,..01.. 

01 ti 
Q' 

IF-6 Amplifier $1 7'S 
A remarkable value! 6 tubes are used in the 
IF amplifier: 6BA6 1st IF, (2) 6AU6 2nd and 
3rd IF's, (2) 6AU6 limiters and 6AL5 discrimi- 
nator. High gain, wide -band response (200 
KC) for highest fidelity. 20 to 20,000 cycles. 
Distortion less than 1/2 of 1 %. Draws 40 ma 

220 volts. Chassis plate dimensions: 
11-5/16"52!/2" Shipping weight: 3 lbs. 

RD -1C Tuner & Dial 
$2850 

The COLLINS RD -IC FM tuner chassis is unique in the field. 
A whole, compact FM tuner and dial that fits in the palm 
of your hand. Convert AM sets to FM /AM receivers for only 
a few dollars! Unlimited applications where spore is at a 
premium. Use in conjunction with your phonograph amplifier. 
Full frequency response to 20,000 cycles. Sensitivity 20 micro- 

volts, permeability tuned. Tuning unit and IF amplifier on 
the some chassis plate. Draws 40 ma (a 100 volts. Tubes: 
6AG5 converter, 6C4 oscillator, (2) 6AU6 IF amplifiers, 6AL5 
in 

n 
ew ratio detector circuir Shipping weight tune, and 

dial lbs 

FM /AM Tuner Kit 
$7750 

The original 15 tube deluxe FM. AM 

pre-fob kit redesigned on a smaller 
chassis. The tuner now measures 14" 
wide by 12" deep by 7'2" high. This 

attractive new front and dial assembly 
opens up new applications where space 
is at a premium. Kit includes every- 
thing necessary to put it into opera- 
tion- punched chassis, tubes, wired and 
aligned components, power supply, 
hardware, etc. Kit comprises FMF -3 

tuning unit, IF -6 amplifier, AM -4 AM 
tuning unit, magic eye assembly and 
complete instructions. All tubes includ- 

ed. Shipping weight 19 lbs. 

Applications 

r-..----_ 
AM -4 Tuning Unit $24" 

Tops in AM superhet performance! A 3 -gang 
tuning condenser gives 3 tuned stages with 
high sensitivity and selectivity. Assembly is 
completely wired, tested and aligned ready 
for immediate use. Frequency coverage 540 
KC to 1650 KC at a sensitivity of S micro- 
volts. Tubes 6BA6 RF amplifier; 6BE6 con- 
verter; 6BA6 IF amplifier and 6AT6 detector. 
Draws 30 ma (n 220 volts. Mounts on a chas- 
sis plate measuring 4 "x73/6 ". Ship- 
ping weight 2'/2 lbs. Dial avail- 
able at 53.85. 

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

FM Tuner Kit FM /AM Tuner Kit (] Slide Rule Dial Assembly 
FMF -3 Tuning Unit E IF -6 Amplifier RD -IC Tuner and Dial 
AM -4 Tuning Unit 

MAIL 
COUPON 

TODAY 

NAME 

ADDRESS 

CITY STATE 

Amount for Kit S See weights, odd shipping cost S .r 
Total amount enclosed S .. Check Money Order D 

WHEN YOU THINK OF TUNERS, THINK OF 
May, 1953 

COLLINS AUDIO PRODUCTS 
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6.f. A6A /NTELLSAMER /CA1/YE 

® These ads, and those run in 

Life and Collier's last fall, are 
all part of the public relations 
program General Electric is 

sponsoring in the interests of 
the TV Service industry. 

It OM( MORS 

q NM0. PA1,µR 

[5'I 

50,000 MEN LIKE 

"(DUSTY" RHODES MAKE 

TV SERVICE A "PROFESSION 
11 

"DUSTY" RHODES, owner 
of Rhodes Radio and Tel. 
espion, Paterson, N.J. 

,t' 
14 itllfll if:a. 

HE GIVES PATERSON, N.J., A PROFESSIONAL TEAM OF ACE SERVICE MEN 

Across the country. TV service has become accepted as a new "profession." One id 

the reasons is this new industry's high calibre of men. Take "Dusty" Rhodes of Pat. 

tison. N.J. He's on the Chamber of Commerce's Board of Directors. He's president 

of the Radio and Television Service Men of N J He's active on the Community 

Chest. In other words. Ice's a credit ro his calling and his community. 

I. PALMER MURPHY. manager. Greater Paterson 

Chamber of Commerce. says: "'Dusty' 
Rhodes is the kind of man any community 
would he happy to have -a definite asset." 

RICHARD E. KIWI, salesman. says: 'Tye sent 

innumerable people to him -that shows how 

much I think of his service." Kinn's wire 

says: "His men are polite and efficient.' 

MRS. ROSE ZARROW. h' :sew de, says. 
"Rhodes' service is wonderful. As soon as 

you call them they're here -no petty excuses 

-just like the minure men." 

DEN MEANER. Rhodes' service manager, is a 

graduate of DeForrest Training School and 

like all Rhodes' service men he regularly 

attends technical seminars and courses. 

One of a series of informative advertisements on TV servira 

GENERAL 011/1. 

Tube Department, General Electric Company, Schenectady S, N.Y. 

ELECTRIC 

ir4AIMMIL4 
30 
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TRUESTORY Ø 

Four powerful, informative ads in Look Magazine 
Reaching 13,187,140 readers 

Reporting the facts on typical TV Service Dealers 
Convince present and future set owners of the 

know -how and integrity of TV Service Dealers 

THIS BOOKLET FOR SET OWNERS... 
outlining the intricate requirements of TV servicing 
-was also made available to service dealers. And, 
through G -E tube distributors and tube dealers, 
hundreds of thousands of copies are finding their 
way into the homes of America. 

What are you doing to follow through on this effort in your own locality? 

HERE'S WHAT YOU CAN DO: 

O You can build customer good- 
will through full explanation 

of service charges. 

© You can endorse sound busi- 
ness practices in your own 

service associations. 

© You can actively "sell" service, 
to increase your income and 

prestige in your community. 

O You can support distributors 
and programs which advance 

the interests of the Service Dealer. 

TUBE DEPARTMENT, SCHENECTADY, N. Y. 

GENERAL 
May, 1953 
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forevery PARTS SHOW EXHIBITORS 
audio 

need 

you can hear 

the difference 

P SERIES 

In addition to the lines illustrated, the 
45E Test Point Jacks and connectors 
in the GB, U, and Ml-4 series are avail- 
able through the 130 selected fran- 
chised distributors for Cannon Electric. 
Other electronic -electric distributors 
also sell certain items in the Cannon 
line, including XL, M1 -4, and GB series 
connectors, and a variety of Cannon 
Specialty Lights. Write for the RJC 
and Audio Connector Bulletins. 

CANNON ELECTRIC 
S e , 1915 

FACTORIES IN LOS ANGELES, TORONTO, NEW HAVEN 

Representatives in principal cities. Address inquir- 
ies to Cannon Electric Co.. Dept. 1: -I I5. Los Angeles 
31, California. 
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Aerovox Corporation 
Akro -Mils, Inc. 
Alliance Manufacturing Co. 
Allied Electric Products, Inc. 
Alpha Metals, Inc. 
Alpha Wire Corporation 
Alprodco, Inc. 
Altec Lansing Corporation 
American Microphone Co. 
American Phenolic Corporation 
American Radio Hardware Co. 
American Television & Radio Co. 
Amperite Corporation. Inc. 
Anchor Radio Corporation 
Approved Electronic Instrument Corp. 
Argos Products Co., Inc. 
Astatic Corporation 
Astron Corporation 
Atlantic Wire & Cable Co. 
Atlas Sound Corporation 
Audak Company, Inc. 
Audio Devices, Inc. 
A -V Tape Libraries 

Baker Manufacturing Co. 
Barker & Williamson. Inc. 
Belden Manufacturing Co. 
Bell Sound Systems. Inc. 
Blonder- Tongue Labs., Inc. 
David Bogen Co., Inc. 
Brach Manufacturing Corporation 
British Industries Corporation 
Brush Development Co. 
Bud Radio, Inc. 
burgess Battery Co. 
Burlington Instrument Co. 
Bussmann Manufacturing Co. 

'Caldwell- Clements, Inc. 
Camburn. Inc. 
Centralab 
Channel Master Corporation 
Chicago Transformer Division 
Clarostat Manufacturing Co., Inc. 
Clear Beam TV Antenna Co. 
Cleveland Electronics, Inc. 
Columbia Wire & Supply Co. 
Condenser Products Co. 
Consolidated Wire & Associated Companies 
Continental Carbon, Inc. 
Copperweld Steel Company 
Cornish Wire Company. Inc. 

'Cowan Publishing Corp. 
Crescent Industries, Inc. 
Crest Laboratories. Inc. 
Crest Transformer Corporation 
Crestwood Recorder Division 

Davis Electronics 
Drake Electric Works, Inc. 
Dukane Corporation 
Allen B. DuMont Labs., Inc. 
Duotone Company, Inc. 

Hugh H. Eby, Inc. (Eby Sales Co.) 
Eicor. Inc. 
Elco Corp. 
Eldico of New York, Inc. 
Electronic Instrument Co.. Inc. 
Electronic Measurements Corporation 
Electronic Publishing Co., Inc. 
Electro Products Laboratories, Inc. 
Electro- Voice, Inc. 
Electrovox Company. Inc. 
Ellar Woodcraft Corporation 
Equipto Division 
Erie Resistor Corporation 

Federal Telephone & Radio Co. 
Finney Company 

Hotel, Chicago, Illinois 

Fisher Radio Corporation 
Freed Transformer Co., Inc. 
Fretco, Inc. 

Gee -Lar Manufacturing Co. 
General Cement Manufacturing Co. 
General Electric Co. 
General Fuse Co. 
General Industries Co. 
General Instrument Corporation 
Gonset Co. 
Grayburne Corporation 
Grayhill 
Great Eastern Mf g. Co. 
Guardian Electric Manufacturing Co. 

Halldorson Transformer Co. 
Hallicrafters Co. 
Hammarlund Manufacturing Co.. Inc. 
Hardwick. Hindle. Inc. 
Haydon Products Corporation 
Hickok Electrical Instrument Co. 
Hi -Lo TV Antenna Corporation 
Hytron 

IE Manufacturing 
Illinois Condenser Co. 
Illinois Transformer Co. 
Imperial Radar & Wire Co. 
Indiana Steel Products Co. 
Industrial Development Engineering Associ- 

ates. Inc. (I.D.E.A.) 
Industrial Television. Inc. 
Insuline Corporation of America 
International Resistance Co. 

Jackson Electrical Instrument Co. 
James Vibrapowr Co. 
1 -B -T Instruments. Inc. 
Jensen Industries, Inc. 
Jensen Manufacturing Co. 
Jerrold Electronics Corporation 
Jersey Specialty Co.. Inc. 
JFD Manufacturing Co.. Inc. 
E. F. Johnson Co. 
Jontz Manufacturing Co. 

'Jobber News 

Kestet Solder Co. 
Kleer -Vue Mfg. 

La Pointe Electronics. Inc. 
Lenz Electric Manufacturing Co. 
Littelfuse. Inc. 
Lowell Manufacturing Co. 

P. R. Mallory & Co.. Inc. 
Markel Electric Products, Inc. 
Don McGohan. Inc. 
Merit Coil & Transformer Corporation 
James Millen Manufacturing Co.. Inc. 
J. W. Miller Co. 
M. A. Miller Manufacturing Co. 
Model Engineering & Mfg.. Inc. 
Modem-Aire Manufacturing Corporation 
Mosley Electronics 

National Carbon Co. 
National Co. 
National Electric Products Corporation 
National Union Radio Corporation 
National Video Corp. 
Newcomb Audio Products Co. 

Ohmite Manufacturing Co. 
Oxford Electric Corporation 

Par -Metal Products Corporation 
'Parts Jobber 
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NOW! ULTRA -HI 

IONICALIVIBEAMS" 
by 

1 

TIE BOW 

ULTRA 1 Nv 
" "-" 

't -. _ SERIES ; 

I 

t 

Peak efficiency I 

-no "dead" spots 

I I MODEL 
Gain over 113dä 

(stacked) 1 

750 1 

I I Front-to-back ratio over 25db 

1 1 

I Simplicity of installation 

1 Rugged, all aluminum "Hurricane' 
construction I 

1 Sectionalized design - basic units inter- 1 

1 
1 

changeable for single bay, stacked or 

t parabolic assembly -_ -_ 
TELREX - TESTED, TRIED AND 

PROVEN FOR EVERY RECEPTION 
AREA, NEAR OR FAR! 

"CONICAL -V- BEAMS" are produced under 
Re -issue Patent Number 23,346. 

May, 1953 

Outstanding Broadband 
UHF Antennas featuring- 

STACKED HI -GAIN "CONICAL -V- BEAM" 
DIPOLES - Ultra sensitive stacked array with excel- 
lent directivity for clean, snow -free, ghost -free long 
distance reception. 

BROADBAND -Stacked "CONICAL -V- BEAM" di- 
poles insure flat hi -gain response with full video and 
tone fidelity on any UHF channel, plus freedom from 
flicker or flutter! 

HURRICANE DESIGN - FACTORY ASSEMBLED - 
Light weight, ruggedized construction of the finest, 
most durable materials available today. Easily in- 
stalled in a minimum of time. 

VISIT BOOTH r31 
ELECTRONICS PARTS SHOW 

HOTEL CONRAD HILTON 
May 18th to 21st 

INC. 
CONICAL -V -BEAMS 

AMERICA 
OUTSTANDING 

TELEVISION 
BEAM 

ASBURY PARK 7, N. J. 
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145K SIG. TRACER 
KIT $19.95 WIRED $28.95 

320K SIG. GEN. 
KIT $19.95 WIRED $29.95 

New 377K SINE d SQUARE 
WAVE AUDIO GEN. KIT $31.95 

WIRED $49.95 

ICaCK BATTERY ELIM. 

KIT 525.95 WIRED $34.95 

950K R -C BRIDGE & 
R C -L COMP. KIT $19.95 

WIRED $29.95 360K SWEEP GEN. 
KIT $34.95 WIRED $49.95 

OVER 1/4 MILLION 
New 214K VTVM KIT 

$34.95 WIRED $54.95 

/E/C& INSTRUMENTS 

) in use the world over!,,; 
536K MULTIMETER 

11 

T11lá 

á 

KIT $12.90 WIRED $14.90 
1,000$/v; 3, 

7T 
1l 111 EICO new modern facilities for research, 

development and production -your greater 
assurance of ... 

LABORATORY PRECISION AT LOWEST COST 

MEW 7" Push -Pull OSCILLOSCOPE - 
1171K RES. DECADE BO% 
KIT $19.95 WIRED $24.95 

Boosted vert. sensitivity: 10 my rms /in. 
Extended flat freq. response: 10 cps -1 MC ( ±2 db). 

3 -step freq. -compensated attenuator; cathode 
follower input. 

Internal voltage calibrator; dir. -cal. screen. 
Extended sweep range: 15 cps -100 kc. 

Int. pos. or neg., ext. & line sync. 
On front panel: sawtooth, 60 cps 

outputs; intensity mod. 8 ext. sync inputs. 
Var. phasing of int. 60 

cps sweep. 
Direct connection to 

CRT plates. 

625K TUBE TESTER 
KIT 534.95 WIRED $69.95 

470K KIT $79.95 WIRED $129.50 

(RA PIT TUBE ADAPTOR 
for Tube Tesser $4.50 New 565K MULTIMETER 

KIT $24.95 WIRED $29.95 
20,000$1 /v; 31 rang. 

You Build EICO Kits in One 
Evening, but ... They last a 

Lifetime! and You 
SAVE OVER 50% 

YOU be the judge. See the famous EICO line 
TODAY - in stock at your local jobber - 
and SAVE! 

315K DELUXE SIG. GEN. 
KIT $39.95 WIRED $59.95 

Write NOW for FREE newest Catalog 5 -R. 

America's greatest instrument values bear the name- 

HIGH VOLTAGE 
PROBE $6.95 

221K VTVM KIT $25.95 
WIRED $49.95 

625K 5" PUSH PULL SCOPE 
KIT $44.95 WIRED $79.95 

See EICO's Exhibit at The May Trade Show, 
Hotel Stevens, Chicago, May 18 -21, Booth 202. 

/ ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y. 

Her, 
. 

1'.6. 1'et. Off. Prices 5% higher on West Coast. Specifications and pouts ubiecl to ,Lange without notice. 
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i 

! 
At left, the author checks a t 

ical marine radiotelephone w 
a simple dummy loa 
familiar servicirïq 
The 'telephone"' has a four-tu 
receiver and small transmit 
on one chassis. Above is pad 
of a large C` ,1a fishing 
fleet. Every on ese boats 
has two -way radio and many 
have radio direction finders and 
ultrasonic depth indicator units. 

IJUST built a two -story concrete 
building with money earned selling 
and servicing small boat radio 

equipment. 
"Not for me," you might say - 

"there's no water for a hundred miles 
around." 

But, just a minute! U. S. Coast 
Guard registration of motor boats has 
been showing a rise of about 10,000 
craft yearly, with almost a half a mil- 
lion now afloat- -and a large percent- 
age of these boats have home ports 
well inland. For example, boat and 
engine sales agencies are springing up 
in states that at one time were the 
driest in the Union, in the wake of 
Federal reclamation, power, and con- 
servation projects throughout the mid - 
continent. 

It has gotten to the point that salt 
water is no longer necessary for 
marine business; places like Las 
Vegas and Sioux City are blossoming 
with marine activity, and wherever a 
boat sales agency can prosper, so can 
a marine radio business: from Cali- 
fornia to Rhode Island, and from Mon- 
tana to Mexico. 

Unlike the television service "boat," 
which many missed because they 
waited to see how far it would go be- 
fore making the jump, and which just 
kept right on sailing until it was out 
of sight, this boat is just getting ready 
to "shove off." The man who equips 
himself and jumps right now can be 
in on the maiden voyage. From all 
signs it appears that this boat is head- 
ing into smooth waters for the would - 
be small businessman who, because of 
the well -established competition, is 
having rough going in the older fields. 

A big new field of servicing is growing up and has hardly 

been touched. Marine radio all over the country offers the 

small service shop or the amateur a bright new opportunity. 

There are a few personal qualifica- 
tions to satisfy, and a few other tech- 
nical ones, but nothing "out of this 
world" is needed either in the way of 
qualifications or equipment. Anyone 
who is capable of making a success in 
any other branch of the radio business 
can do it here, and the rewards are 
gratifying. Not only financially, but 
in the knowledge that in being expert 
in this highly important specialty, 
your radio training is being put to its 
best possible use: insuring the safety 
and welfare of a large segment of the 
public. 

First of all, you must have at least 
a Second Class FCC ticket, phone or 
telegraph. The next most important 
requisite is the ability to get along 
with different kinds of people. You 
will possibly, as a matter of everyday 
work, stand face -to -face with every 
conceivable kind of person from opera 
stars to men covered with the mud 
they dredge for a living; and you 
must be able to show them that you 
know what you are doing. This is 
guaranteed to take practice and the 
exercise of a great deal of practical 
psychology, but the mental and facial 
calisthenics will pay well. It is nota- 
ble that the people who own boats 
also own a modicum of cash. Serve 
them well, and you can latch onto a 
reasonable piece of it yourself. 

Many people shy like frightened 
horses at the mention of getting any 
kind of FCC license, or taking a gov- 
ernment examination. Assuming, how- 
ever, that the technician who may 
want to enter this field is a competent 
one, as he should be, it would cost 
him little effort to master the mate- 
rial on transmitters required for Sec- 
ond Class licenses and to familiarize 
himself with the regulations that 
would apply to him. The Second Class 
examination material is hardly more 
difficult than that for the old amateur 
Advanced Class exam, though there is 
more of it. An established shop that 
has an active amateur among its tech- 
nicians could probably depend on him 
to sail through the commercial test. 

It should not be necessary to state 
that anyone hopeful of success in this 
field should be a good workman, as 
well as a sound theorist. But it 
is necessary to stress the great differ- 
ence between the kind of work that 
can get by in the corner phono -tele- 
vision emporium, and the genuine first 
class craftsmanship that is absolutely 
required in the marine field. If the 
television set you have just worked on 
quits in the middle of "Uncle Milty," 
there is no earth -shaking loss. But if 
the radiotelephone a man needs to call 
the Coast Guard in an emergency 
stops putting out, it can cost some- 
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one's life. Hence a greater- than -nor- 
mal sense of responsibility is needed. 

To be successful within a reasonable 
period of time, the worker must not 
only bring some knowledge of his own 
to the job, but must continue to dig 
up more along the way. It is not 
enough to try to get by on just what 
is learned accidentally- ferreting out 
information must become second na- 
ture. Perhaps in no other field is there 
more scorn for the inept than in boat- 
ing. So learn as much about boats as 
you can. Let no one say: "Oh, that 
guy. He doesn't know the blunt end 
from the sharp end." Remember that 
the blunt end is the stern, and carry 
the ball from there. 

The instruments used in ordinary 
receiver servicing must be augmented 
by a few more to enable you to make 
measurements on transmitters. So, in 
addition to the sensitive volt -ohm- 
meter and the signal generator that 
represent the absolute minimum for 
any kind of work, at least the follow- 
ing instruments are required: 

1. A frequency meter. This can be 
of the BC -221 family, or any commer- 
cial instrument covering the frequen- 
cy range from 2 to 3 megacycles. 

2. A dummy antenna, capable of 
indicating transmitter power output 
from 2 watts to 100. 

3. A portable field strength meter. 
4. An AM modulation meter. (This 

may be combined with the field 
strength meter.) 

The instruments should be of good 
quality, remembering that not only do 
lives possibly depend upon their ac- 
curacy but also that your work on 
transmitters will fall under Federal 
Communications Commission surveil- 
lance -and it is very difficult to cook 
up satisfactory answers when they ask 
such rude questions as why a certain 
transmitter was over -modulating or 
radiating harmonics, and what, Old 
Man, do you intend doing about it? 

In addition to the instruments, it 
will be necessary to have in the shop 
a husky d.c. power supply giving 6 
volts up to 50 amperes; 12 volts up 
to 25 amperes, and 32 volts up to 10 
amperes. Occasionally, you will en- 
counter sets operating from 117 volts 
d.c., but I have found it possible on 
boats large enough to have 117 volts 
to service the equipment right on 
board, without removing it to the 
shop. 

Of course, the cleanest source of all 
this d.c. power would be a nice heavy 
transformer and rectifier bank, such 
as those put out by Mallory and 
others. However, the man starting in 
business will find it possible to get by 

very well for a time with five fairly 
husky automobile batteries hooked in 
series, with a charger that will put 
about 6 amperes into them. When 
charged, or with the charger running, 
output will be a good 32 volts. 

The only batteries that really need 
to be first class are the ones which 
you will use for 6 or 12 -volt equip- 
ment. The ones making up the rest 
of the 32 volts can be junked bat- 
teries, as long as the cells are not 
absolutely shorted or open. The 32- 
volt equipment draws very little cur- 
rent, by comparison with the lower 
voltage gear, so the charger can be 
used to supply the actual running cur- 
rent for your 32 -volt bench work, and 
the "dead" batteries will suffice very 
well as a filter to fill in current be- 
tween peaks of the rectifier output. 

These items are enough to start 
with, and it is better to wait until 
experience has filled out your list be- 
fore gathering together a large and 
expensive layout. 

The kind of sets you may expect to 
sell and service will depend upon your 
locality. In some places the most im- 
portant item of service may be radar, 
loran, or sounding instruments. In 
others, the loop direction finder may 
have the greatest play; but almost 
everywhere will be found a market 

Schematic of a typical marine radiotelephone. The receiver is a straightforward four -tube superhet. with nothing unus- 

ual except the added fixed- frequency channels. The extremely simple transmitter should hold no terrors for anyone. Serv- 

icing requires a few items of special equipment and a d.c. source. This unit is a Hudson American Corp. "Corsair II." 

NOTE: NEATER CONNECTIONS 

DEPEND ON PONER SOURCE 
6, 12, OR 32 V 
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for marine type broadcast receivers 
and two -way radiotelephones. 

Radio receivers for this market 
stem basically from old -time battery 
models, such as were used on farms. 
Nowadays, however, they use a d.c. 
input vibrator power supply which 
will operate directly from the boat 
battery, so they are built for 6, 12, or 
32 volts. The main advance in their 
design over older sets will be slightly 
more rugged and moisture -proof con- 
struction, and the inclusion in the 
tuning range of the marine radiotele- 
phone frequencies -from 2 to 3 mega- 
cycles. An assortment of 6, 12, and 
32 -volt vibrators, both synchronous 
and the simple interrupter types, glass 
fuses, and OZ4 and 6X5 tubes added 
to a normal receiver -tube stock will 
permit service of most marine receiv- 
ers. 

Radiotelephones for marine use 
have all been designed to fulfill the 
absolute minimum requirements for 
communication, to keep size, weight, 
power drain, and expense all at a 
reasonable level. For example, none 
but the largest and most expensive of 
them have a speech amplifier. In- 
stead, a telephone carbon mike which 
peaks sharply on voice frequencies 
feeds through a transformer into the 
modulator grid. Common practice is 
to modulate a 6L6 r.f. amplifier with 
another 6L6; an 807 with another 807, 
etc. 

Transmitter circuits all follow the 
pattern of a Pierce or other untuned 
crystal -controlled oscillator, capacity - 
coupled to a beam -pentode power 
amplifier. Those installed in coastal 
waters cover 2 to 3 megacycles; lake 
and river sets cover from 2 to as high 
as 9 megacycles. The r.f. output cir- 
cuits are designed for a Marconi an- 
tenna of from 12 -foot length on up to 
one quarter wavelength. Tuning is 
accomplished in transmitter circuits 
by placing clips on the tuning coils or 
by movable slugs. There is one adjust- 
ment for each frequency, with all 
channels pre -tuned by the installer. 
Once tuned, the transmitter is closed, 
so the operator (who may be a shrimp 
fisherman or a used car salesman) 
will not be able to tamper with the 
circuits. 

"Telephones" of about 10 -watts out- 
put are powered by a 35 -watt vibrator 
power supply, the output of which is 
fed either to the receiver plates or 
the transmitter, as the telephone is 
"keyed." The receivers are 4 -tube 
jobs, with the antenna coupled direct- 
ly into the mixer, and input circuits 
are slug- tuned. The better sets have 
the receiver oscillators crystal -con- 
trolled and all adjustments pre -made, 
as in the case of the transmitter. 

A push -to -talk button on the hand- 
set actuates the antenna and, power 
supply changeover relays. The circuit 
of one of the most popular radiotele- 
phones of the past decade is shown on 
page 36 as an example of the circuitry 
to be expected. 

' Dynamotors power telephones larger 
than the 10- watters. It is well to lo- 

Among the best sales and service prospects are tugs and workboats. Elimination of revenue losses due to wasted time has, in many cases, paid for an installation 
like this in only one day's operation. Receiver at left monitors the ship -to -ship channel while the radiotelephone at right is busy on the ship -to -shore frequency. 
Pleasure -craft owners are also increasing use of radio, for safety and convenience. 

cate a source of odd sizes of carbon 
brushes for servicing these dynamo - 
tors. Sometimes it is even necessary 
to saw and file larger brushes to fit 
these machines. 

Direction finders closely resemble 
the marine receivers in make -up, with 
the addition of a low frequency band 
to tune in marine radio beacons from 
286 to 314 kilocycles. A shielded loop 
turned by a handle on top of the re- 
ceiver cabinet is the means for finding 
the null -line or bearing of beacons or 
other stations; and a compass "rose" 
calibrated in degrees as well as the 
cardinal and inter -cardinal points is 
incorporated for transferring bearing 

lines onto a chart. After installation, 
direction finders are usually "cali- 
brated" by the installer, which is to 
say that he determines the amount of 
radio field distortion around the ves- 
sel by comparing radio with visual 
bearings. 

One other marine application of the 
electronic art the beginner can work 
with is the depth finder. This is the 
grand -daddy of radar. A high fre- 
quency sound wave is shot out of the 
bottom of the boat and an electro- 
mechanical timer measures the inter- 
val until its return, with the dial 
indication in feet or fathoms (6 feet). 

(Continued on Page 161) 

Barge crews used to depend on uncertain whistle signals to convey instructions and reports. This radiotelephone, shown in the bunkhouse of an oil barge, makes 
communication quick, precise, and certain. It can protect lives and property if 
the engineless barge gets into trouble. This 12 -watt unit has a 100 -mile range. 
The typical compact cony: ruction makes installation and servicing relatively easy. 

May. 1953 
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A DIMINUTIVE 

WIRE RECORDER 

By 

HARVEY SAMPSON 
Pres.. Harvey Radio Company. Inc. 

Fig. 1. The "Minifon" measures but 45e" x 7" x 2" when con- 
tained in its soft leather zipper case. Crystal diaphragm micro- 
phone and stethoscope -type earphones come with each recorder. 

Technical details on a commercial pocket recorder- reproducer 

which measures a mere 65/8 x 43/4 x 13/8 inches over -all. 

EVER since the advent of magnetic 
recording there has been a steady 
demand for an ultra- compact de- 

vice meeting the requirements for a 
highly portable instrument, entirely 
self- operated and capable of continu- 
ous recording over long periods of 
time. In the past a few attempts have 
been made to produce pocket devices 
but these were not perfected to the 
point where it was practical to pro- 
duce them commercially. 

Diagram of the German-made "Minifon" 

The German -made "Minif on," how- 
ever, does possess almost unlimited 
possibilities in varied fields of com- 
munications, commerce, medicine, and 
intelligence. Because of its diminutive 
size, it is ideally suited for street in- 
terviews, dictation out in the field, 
and for gathering realistic sound ef- 
fects. 

The wire used with the "Minifon" 
measures .05 mm or .002" in diameter. 
The wire speed is approximately 30 

Special jacks provide "Rec.-Play" transfer. 

m 
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cm or 11.8 inches -per- second, which is 
approximately half the speed em- 
ployed by the American -made ma- 
chines. This extremely fine wire is 
level -wound to slightly more than 1/4" 

on the spool. Up to 2% hours of 
material may be recorded on a single 
"Minifon" spool. 

The take -up spool is dynamically 
balanced so that it may also serve as 
a flywheel in the forward direction. 
Because the "Minifon" may be oper- 
ated in any position, a locking hub 
screw is provided on the supply spool, 
together with a guide pin to prevent 
slippage. 

The "record- playback" head has the 
same diameter as a fifty -cent piece. 
Level -wind is provided by a -heart- 
shaped cam located beneath the sub- 
assembly. A permanent magnet type 
erase head pivots to come into direct 
contact with the wire for erasure. 
The remaining components include 
the miniature permanent magnet d.c. 
motor and its helically -wound spring 
drive belt. Physically, the motor is 
about the diameter of an average 
individual's thumb, with an over -all 
length of less than 21/2" including the 
shaft and governor. 

An ingenious jack switch has been 
devised for the "Minifon" which serves 
to transfer the amplifier circuits from 
"record" to "playback" when minia- 
ture phone plugs of different length 
are inserted. A tiny gain control, ap- 
proximately 3.í " in diameter, is lo- 
cated next to the output transformer. 

The "Minifon" amplifier employs 
two Philips Type DF67 high -gain 
pentodes and a DL67 output pentode 
in a conventional resistance -coupled 
amplifier. These tubes are similar to 
the Raytheon CK series. Fixed bias 
is applied to the output tube grid 
through the return leg of the volume 
control to "B -." A 5000 ohm resistor 
to the negative ground circuit pro- 
vides the necessary voltage drop. The 
single 30 volt hearing -aid type B bat- 
tery and a 11/2 volt penlight cell 
furnish complete power to the ampli- 
fier. Contact bias is used on the DF- 
67's. 

As mentioned previously, there is a 
unique jack system (which could more 
properly be referred to as a series 

(Continued on page 158) 
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AUDIO EQUALIZATION 
Why do identical audio systems sound 

different in different locations and 

why do records vary from disc to disc? 

PRIOR to the advent of the modern and low output 
level cartridges such as the Audax, G -E, Pickering, 
and other reluctance and magnetic types, playback 

preamplifiers were unnecessary in the home entertain- 
ment field and were associated almost exclusively with 
microphones. These new cartridges made the general pub- 
lic acutely aware of the role of the playback preamp as 
an important link in the chain of a sound reproduction 
system. For one thing, it became aware of the necessity 
for compensation in the preamplifier to make up for in- 
herent characteristics of the pickups at certain portions 
of the audio spectrum. As these new pickups became 
more readily obtainable, the general public availed itself 
of them and heard recordings in its own home in a way 
which gave a new aesthetic excitement to the listener. 
Thus the audio industry found roots in a new activity, 
the high- fidelity enthusiast. 

Then came new awareness, such as an observation of 
the vast differences in sound quality among the record 
labels, even among the top five: Capitol, Columbia, Decca, 
Mercury, and RCA Victor. This started a new move- 
ment- playback equalization for everybody. The now 
familiar equalizer -preamplifier was evolved, a thought - 
and discussion -provoking device, if ever there was one! 

All of us have been reading numerous articles and ex- 
positions about phonograph record playback systems. How- 
ever, our fears have been growing as we witness the in- 
creasing complexity of the preamplifier- equalizer units 
being suggested. A lot of the pleasure of turning on a 
record player and settling back to enjoy the "finest in 
audio" is being sacrificed to the scientific purist's ideas 
without regard for the human and psychological ele- 
ments involved. The trend is toward a handsomely 
styled mass of toggles, rotaries, turnovers, boosts, attenua- 
tors, and calibrations. We now anticipate the ultimate 
in developments, a "calendar" switch which would select, 
from its 21 x 10; positions, the year in which each of the 
five major companies issued the particular recording the 
listener would like to manipulate into playback position. 

We are becoming aware of two additional phases in 
audio evolution. One, we have been impressed with the 
fact that the five great labels have different sounds, but, 
now, we realize that records made by the same company 
differ considerably. Two, we discover that what sounds 
grand in my living room and on my equipment may sound 
better, or maybe not so good, in yours and vice versa. 

To consider the first of these two "new phases," the 
differences among the records in the catalogue of one 
given company, let's relate it to your own experiences. 
Do you have a favorite concert hall in which you find a 
symphony orchestra delightful to hear? Probably, like 
most of us who enjoy sophisticated pleasure, you also 
have a favorite section or seat in that hall. Why do we 
have these favorites? Why do we feel that the New 
York Philharmonic, for example, sounds better in Car- 
negie Hall than it might in the equally large Ziegfield 
Theatre? It's the room acoustics, the characteristics of 
the hall. And, when we say "characteristics of the hall," 
as we all do say, aren't we perhaps talking about equali- 
zation. Therefore, don't we find that the differences in the 
sound impinging on our ears in one section of the hall 
as it varies in moving to another section of the same hall 
much like the adjusting or tuning of a filter or an equal- 

By LEON A. WORTMAN 
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audio amplifier design en- 
gineer and audio facilities 
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Fairchild Recording, and 
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izer? When we have found the seat which enables us to 
hear the sound which gives us the effect we seek on 
concert eve, we have actually manipulated a mechanical 
tone balance control. 

This bears on recording and audio equalization in a 
pure sense, the sense that equalization, because of the 
characteristics of the chamber in which the original re- 
cording occurs, is automatically introduced at the very 
moment the original recording is being made! Further, 
the microphone has its inherent characteristics. The usual 
lengthy connecting cables and their characteristics may 
also contribute to this pre -equalization. Now, let's depart 
from this for a moment, but, hold the train of thought as 
we consider the second related "new phase" of our audio 
evolution -the differences between sounds in your home 
and mine. 

Assume you and I are using the very same equipment 
setup, from turntable through to the loudspeaker and its 
enclosure. Yet the two setups sound different, very 
noticeably different, even when we use the same records 
for comparison. We try a simple experiment, moving the 
baffle to various spots in the living room, seeking the best 
spot for sound. (We did it in the concert hall, trying to 
find the best seat for hearing. Why not the reverse in 
positioning the baffle ?) Sure enough, we find a spot that 
seems best. The sound is more pleasing and requires less 
treble attenuation, less bass boost. Now, we do the same 
with my baffle and we find an optimum location in the 
room. We find, strangely, that, although I can almost 
duplicate your sound, I must use different bass -treble 
control settings. What has happened then? The living 
room's inherent characteristics (not necessarily reso- 
nance) have contributed equalization between the loud- 
speaker and the ear. The living rooms are the only dif- 
ferent element in our two electrically alike systems. Isn't 
this all relative to the symphony orchestra performing 
in different halls, and obtaining very different sounds? 

Now, quickly back to the first "new phase" given some 
paragraphs ago. The engineer is monitoring and mixing 
the original sounds being picked up by the microphones 
and is putting them on magnetic tape for later mastering. 
Of course, he's using a monitor amplifier and loudspeaker. 
The amplifier is flat, no electrical equalization. The loud- 
speaker is an excellent one, enclosed according to the 
manufacturer's recommendations. Please be fully aware 
that, in accordance with what was heard in the monitor 
speaker, the microphones were moved about and finally 
placed to the auditory satisfaction of the conductor, the 
recording director, and the engineer. Also, different con- 
ductors and directors have their own ideas of what is 
tone "balance." Actually, what was done? The best spot 
in the hall was found for the microphones, to suit the ac- 
cepted spot in the unidentifiable monitoring- recording 
room - with its inherent characteristic, or equaliza- 
tion. And, since each record company does its original 

(Continued on page 120) 
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U.H.F. 
TEST EQUIPMENT 

By 

WALTER H. BUCHSBAUM 
Television Consultant 

RADIO & TELEVISION NEWS 

Survey of available u.h.f. test equipment and timely data 

on using v.h.f. instruments for servicing u.h.f. tuners. 

THE rapid growth of u.h.f. television 
has removed this topic from the 
theoretical plane and dropped its 

problems right into the lap of the 
service technician. As with v.h.f., cor- 
rect alignment and troubleshooting 
without instruments is not feasible 
and the first step in preparing for 
u.h.f. is the procurement of suitable 
test equipment. In some instances 
service technicians may prefer to send 
an inoperative u.h.f. tuner back to the 
manufacturer. However, the long 
waiting time, shipping charges, and 
uncertainty of this procedure is a 
nuisance to the customer as well as 
the service technician. Eventually, 
tuners will be out of warranty and 
require repairs which the technician 
should be able to do himself. In the 
long run, u.h.f. test equipment will 
certainly find its way to every test 
bench, just as v.h.f. equipment has 
done. 

The purpose of this article is to 
discuss the types of equipment re- 
quired, describe currently available 
items, and those planned for imme- 
diate release, and give pointers on 
utilizing v.h.f. equipment for some 
u.h.f. chores. 

The only portion of the TV receiver 
where u.h.f. requires new circuits and 
new equipment is in the tuner. At 
the present time u.h.f. reception is 
accomplished either by special u.h.f. 
strips in the v.h.f. tuner, external u.h.f. 
converters, or by a combination v.h.f: 
u.h.f. tuner. In either system only the 
u.h.f. portion is different from pre- 
vious circuits used in v.h.f. sets. The 

40 

u.h.f. section usually consists of an 
r.f. network tuned to the u.h.f. chan- 
nels and a separate oscillator beating 
with the incoming signal to produce 
either a v.h.f. signal or else a 40 mc. 
i.f. signal for the receiver. In some 
u.h.f. tuners and in all strip -type sys- 
tems the v.h.f. local oscillator har- 
monics are used instead of a separate 
u.h.f. oscillator. The mixer in all in- 
stances is a crystal diode, frequently 

EDITOR'S NorE: Although a method for 
wing v.h.f. test equipment to service 
u.h.f. circuits is given in this article, 
rapid and efficient servicing of these cir- 
cuits will require the use of u.h.f. test 
equipment. All of the u.h.f. sweep gen- 
erators available and described herein 
are laboratory type, and not designed 
specifically for TV service. However, 
they may be used for service and In 
their general circuitry, characteristics, 
and method of application they are the 
forerunners of commercial service units. 

a 1N82 silicon type. From this infor- 
mation we can see that test equip- 
ment will be needed to align the u.h.f. 
r.f.- bandpass networks and to check 
the u.h.f. oscillator frequency. 

Types of Equipment 

For aligning v.h.f. networks the 
sweep generator- oscilloscope method, 
as shown in Fig. 2, has proven most 
efficient and reliable. It permits visual 
presentation of the actual frequency 
response curve of the network under 
test and the effect of every adjust- 
ment is visible at once. Since most 
r.f. networks in the v.h.f. TV system 
are designed for about 6 mc. band- 
width, a sweep width of 10 to 15 mc. 

Fig. 1. Three sweep generators for the 
u.h.f. TV band. Left. the RCA model 
WR -41A, center, the RCA model WR- 
40A. and right, the Polytechnic Re- 
search and Development Co. type 907. 

is sufficient to show both slopes of the 
response curve. For accurate frequen- 
cy measurement crystal markers are 
often used. 

Basically, the same type of sweep 
generator -oscilloscope setup is desir- 
able for u.h.f. alignment. In u.h.f. 
tuners, however, the r.f. bandwidth 
is much greater than for v.h.f., rang - 
ing from 15 mc. up to 60 mc. for some 
types of tuners. This means that a 
suitable sweep generator should have 
up to 70 mc. sweep width. Another 
difference from v.h.f. lies in the fact 
that most present u.h.f. tuners do not 
usean r.f. amplifier. This means that 
the output signal of the sweep gen- 
erator must be sufficiently strong to 
give a good scope picture even if it is 
directly connected through a detector. 
Because standing waves become quite 
important at u.h.f. it is important that 
the diode detector be properly loaded 
which, in turn, means some attenua- 
tion and still more loss of signal. 
These factors all mean that a sensi- 
tive scope will be needed as well as a 
sweep generator with a fairly high 
signal output. In order to determine 
actual frequencies a marker signal 
must be added to the sweep generator. 
The accuracy of this marker can be 
less than that required at v.h.f. be- 
cause the r.f. bandpass is much broader 
than the 6 mc. required for a single 
channel and the local u.h.f. oscilla- 
tor can be tuned accurately on a sta- 
tion signal. The percentage accuracy, 
however, must still be high because 
a 1r/, error, for example, at 500 mc. 
means a 5 mc. error. 

The oscilloscope required may be 
the same as that used for v.h.f. since 
the scope, for most adjustments, will 
be connected to the second detector 
load resistor as in v.h.f. This will give 
the bandpass characteristics of the 
tuner and i.f. circuits for the frequen- 
cies in which we are interested. Also, 
if the signal generator is furnishing 
the input signal by way of high order 
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harmonics (as will be explained later) 
the input signal will probably be very 
low and amplification will be neces- 
sary before a usable signal can be fed 
to the scope. If it is desired to investi- 
gate any of the tuner circuits directly 
a rectifier probe may be used with the 
scope, but it should be borne in mind 
that the input signal must be rela- 
tively large to be usable so far for - 
ward in the circuit. 

So far as other test instruments are 
concerned, the same v.t.v.m.'s, mul- 
timeters, and similar equipment that 
were found useful on v.h.f. can be used 
for u.h.f. since after the mixer crystal 
in the converter the signal is a v.h.f. 
one and is handled in the regular way 
as before. Signal generators will be 
usable if they are capable of generat- 
ing high enough harmonics of suffi- 
cient strength so as to fall into the 
u.h.f. range for oscillator adjustments, 
marker signals, etc. The problem of 
harmonics will be discussed with sweep 
generators in following paragraphs 
and is also applicable to signal gen- 
erators. Most u.h.f. signal generators 
available are of laboratory or profes- 
sional type and not specifically de- 
signed for service work. Since the 
sweep generator -oscilloscope method 
of TV alignment and adjustment has 
been found to be the most efficient, 
and since in many instances an r.f. 
signal output is available from the 
sweep generator, we will not concern 
ourselves with signal generators any 
further in this article. 

The problem of u.h.f. test equip- 
ment resolves itself, therefore, to the 
choice of a sweep generator. For u.h.f. 
alignment the most desirable instru- 
ment is undoubtedly a u.h.f. sweep 
generator, preferably with accurate 
markers included. At the present time, 
however, most of the manufacturers 
of such instruments have not yet 
brought out such a sweep generator 
for the service technician. All of them, 
however, have indicated that they are 
working on these instruments and 
hope to produce them sometime in 
1953. Until u.h.f. sweep generators. 
retailing for $200 to $300 become 
available, the service technician is 
faced with a difficult choice. There 
are some good u.h.f. generators on the 
market, but their prices range from 
about $600 to $1000 and over. For 
most average service shops such an 
investment is hardly warranted, espe- 
cially if the near future will bring a 
lower priced instrument on the mar- 
ket. Some service shops, such as those 
located in active u.h.f. areas, will find 
the more expensive sweep generator 
a good investment since it permits 
them to do better and faster work 
and it gives them a definite edge over 
their competition. Before discussing 
these u.h.f. sweep generators we will 
present a method of aligning u.h.f. 
circuits using only v.h.f. equipment. 

V.H.F. Gear for U.H.F. Work 
The principle which makes it pos- 

sible to use v.h.f. equipment for u.h.f. 
networks is a familiar one, namely har- 
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monic generation. The second, third, 
and fourth harmonics of v.h.f. genera- 
tors will cover the u.h.f. TV band 
when used in correct combinations. 

The use of a particular v.h.f. sweep 
generator depends, however, on its 
upper fundamental frequency limit. 
This is so because the higher the har- 
monic used, the smaller will be the 
signal output available. If your sweep 
generator has an upper frequency lim- 
it of 240 mc. on fundamentals, for 
example, it will be necessary to use 
the fourth harmonic to cover Channel 
83 (884 to 890 mc.). If your genera- 
tor, on the other hand, has an upper 
fundamental frequency limit of about 
100 mc. the ninth harmonic will have 
to be used to sweep Channel 83, with 
a resultant reduction in the signal 
available. Exactly how much signal is 
available depends on the instrument. 
Of course, the minimum signal that 
can be used depends on the tuner and 
receiver sensitivity. Tests with the 
instrument you now have will quickly 
tell you whether or not it can be used 
for u.h.f. alignment and testing. 

The method described below applies 
to any v.h.f. sweep generator with an 
upper center frequency limit of about 
240 mc. Generators which do not go 
so high may be used for this method 
utilizing higher harmonics than indi- 
cated here. 

1. Align the picture and sound i.f. 
stages and v.h.f. tuner extremely care- 
fully with the v.h.f. sweep generator 
and marker generator. 

2. Connect the vertical scope termi- 
nals to the second detector at the 
video U. section. 

3. Set the u.h.f. tuner to Channel 
14 (470 mc.). If double conversion is 
used, tune the v.h.f. tuner to the cor- 
rect channel. 

4. Connect the sweep and marker 
generators to the tuner using maxi- 
mum sweep output. 

5. Tune the generator to 235 mc. 

GENEVA 
LOCK 

SPIRAL 
LUMPED 
INDUCTANCE 

Fig. 3. Oscillator assembly of the 

GENEVA WHEEL 

Fig. 2. Test setup for visual alignment. 

The second harmonic is now exactly 
470 mc. To check actual frequencies, 
tune the marker generator from 235 
to 238 mc. and observe how the marker 
travels over the entire response curve. 
The marker signal should appear at 
the i.f. video carrier point when the 
second harmonic is 471.25 mc., or the 
marker dial reads 235.6 mc. Increas- 
ing the marker frequency to 237.8 mc. 
will place the second harmonic marker 
signal at the u.h.f. sound carrier 
(475.75 mc.) and on the scope the 
marker will dip into the sound i.f. car- 
rier spot. If the sweep generator out- 
put is reduced and the marker modu- 
lated with 400 cps, horizontal bars 
should appear on the picture tube. 
Once the frequencies are set, the sweep 
and marker are adjusted again for a 
good i.f. response curve on the scope. 
Then u.h.f. adjustments are made to 
increase the amplitude of the response 
curve without affecting its over -all 
shape. 

This process is repeated at each 
channel in the area. For higher fre- 
quency channels third and fourth har- 
monics must be used. For example, in 
order to align Channel 23 a signal 
from 524 to 530 mc. is required. The 
third harmonic of 174.7 to 176.7 or the 
fourth harmonic of 131 to 132.5 mc. 

(Continued on page 138) 

Polytechnic u.h.f. sweep generator. 
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TV PARTS REPLACEMENT GUIDE 
Use this guide to order from your parts distributor the correct replacement 

for a defective TV part. Tables in succeeding issues will cover transformers 

for other leading TV receiver brands as well as other replacement parts. 

TV POWER TRANSFORMERS 
RECEIVER MFG. 

PART NO. 
CHICAGO 
PART NO. 

HALLDORSON 
PART NO. 

MERIT 
PART NO. 

STANCOR 
PART NO. 

TRIAD THORDARSON 
PART NO. PART NO. 

ADMIRAL 
80B1 
80B7 

PH-70 P9205 P-3052 
P-3165 

PM8408* 
P-8154** 

R-8B 
R-33A T-26R00 

80B11 TP-400 P9707 P-3059 P-8154 R-35BC T-26R00 

80B12 TP-210 P9701 P-2952t P-8155 R-12B T-26R00 
80B13 PV-120t P-3052t P-6012 R-12A 
80B15 TP-400 P9707 P-3059 P-8154 R-35BC T-26R00 

BOB 16 TP-210 P9209 P-2952t PM8410* R-12B T-26R00 

80B17 TP-375 P9717 P-3067 P-8160 R-35 T-26R00 
80B 19 TP-380 P9705 P-3069 P-8171 R-20Bt T-26R23 

80B23 -1 PH-120 P9207 P-3052 PM8404t R-12B 
80B24- 1 P9735 P-3067* P-8165 R-35BC T-26R00 

80B32 P-3098 F-25X 
80C26 -1 TP-225 P9733 P-3077 P-8164 R-39BC T-26R00 

80C26 -2 TP-225 P9733 P-3077 P-8164 R-20B T-26R00 

AIR KING 
M- 94157 -1, 201T6 TP-365 P9721 P-3061 P-8156t R-31BC T-26R00 

RC 1098 P9725 P-3067 P-8156 R-40BC T-26R00 

A 10109 P-3069 P-8171 R-35BCt T-26R00 

PC 10109 P-8171 R-39BCf T-26R00 

Model A -1016 TP-365 P9721 P-3061 P-8156 R-31BC 
Model 2017R TP-375 P9717 P-3067* P-8160 R-35BC 

AIRLINE 
22E27 P-8158 

22E56 P9731 P-3067,3074 P-6165 R-33BC & F52X T-26R00 
52 -170 TP-410 P9713 P-3169f P-8159 R-35A T-26R00 

53X286 PH-120B P9713 P-2954 P-6014f R-11B T-26R04 

53X290 PH-70 * R- 10B 

53X297 TP-355 P9713 P-3063 P-8159 R-35BC T-26R00 

53X298 TP-355 P9713 P-3078 P-8159 R-38BC T-26R00 

53X302 TP-360 P9713 P-3059 R-37BC T-26R00 

53X308 P9713 P-8159 R-33BC 
53X313 TP-392 P9713 P-3067 P-8159t R-33BC T-26R00 

53X318 TP-360 P9713 P-3059 P-8169 R-35BC T-26R00 

C 12A -18839 TP-360 P9713 P-3059 P-8159 R-35BC T-26R00 

Model 05GCB- 3019A, 
94GCB -3023 P9731 P-3078 P-8154*t R-38B 

ANDREA 
ST -3019 P9728 P-3174 R-40A 
ST -3022 Pli -200*t P9318 P-3165*f PC8413 R-39A T-26R00 
ST -3023 PV-200* t P9708 P-3169* PC8413* R-34A T-24R94 

ST -3033 P-3169t R-33A T-26R00 
ST -3035 P-3169 t R-50A 
ST -3041 TP-355t P9711 P-3169 P-8170 R-35A T-26R00 

ARVIN 
Model 4162 TP-356* P-3078* 

E22571 TP-410 P9713 P-3059 P-8169 

E22807 TP-405 P9711 P-3067$ P-8156f R-37BC T-26R00 

E23086 
E23397 TP-225 P9733 P-3077 P-8164 R-39BC T-26R00 

E23837 P-3078 R-39BCt T-26R00 

E23840 F5515 F-18X 
E24654 TP-356* P9707 P-3078* R-39BC &F-51X T-26R00 

BENDIX 
TPOY00 P -3169 R-39BC&F-16X T-26R00 
TPOY01 
TPOY02 

TP -392 
11P -370t P9702 

P- 2955,3074 
P -30701 P- 8160 *t 

R-33BC T-26R00 
R-42BC T-26R00 

TPOY03 
TPOROO 

TP -360 
11P -355 *f 

P9303 
P9713 

P -3070 
P -3070 P -8159 

R-35BC T-26R00 
R-42BC T-26R00 

TPOH03 PH -70 P9305 P -2951 PM8407 R-58 
* ADD SERIES RESISTOR TO REDUCE "Bt" VOLTAGE. t DRILL NEW MOUNTING HOLES 

** USE UNIVERSAL MOUNTING BRACKETS. 
I REWIRE FILAMENTS. 
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By 

WM. A. STOCKLIN 
Managing Editor 

RADIO & TELEVISION NEWS 

ENCLOSURES 

THERE is a definite trend in the 
acoustic and audio field to explore 
the possibilities of the small en- 

closure for sound reproduction. This 
is a logical step in the development of 
the acoustic field, because it follows 
so closely the miniaturization program 
of the electronics field as a whole. 

It seems to be the trend these days 
that the electronic field does the pio- 
neer work, and then the audio field 
jumps on the bandwagon. Perhaps 
this is a logical sequence of events 
because, in the last analysis, we can- 
not have faithful acoustic reproduc- 

. tion unless the electronic signal fed 
to the loudspeaker is good. 

It is not detrimental nor derogatory 
to the acoustic engineer's point of 
view to consider miniaturization or 
even subminiaturization. The fact that 
in the electronic field we now have 
amplifiers, transmitters, and receivers 
small enough to fit into our pockets 
or even onto our wrists, is really an 
admirable state of affairs. Great de- 
velopments are in store for us in 
miniaturization. However, miniaturi- 
zation does have its limitations, be it 
in electronics, or mechanics, or acous- 
tics. Certainly, at the present stage, 
at least, we cannot expect a pocket - 
sized transmitter to radiate kilowatts 
of power. Such a thing today is some- 
what unthinkable. Yet, because of 
this we would hardly say that minia- 
turization is bad. Nor will we say 
that miniaturization in the acoustic 
field is good or bad simply because it 
is in miniature form. 

We have to analyze the situation 
from the point of view of its applica- 
tion. There are times when miniatur- 
ization may be perfectly suitable to 
an environment, and likewise times 
when miniaturization is not desirable. 
What we shall be primarily concerned 
with in this discussion will be the 
general form which the miniaturiza- 
tion takes, and then the performance 
of such miniature systems as com- 
pared to what we call the more con- 
ventional systems of today. Perhaps 
at this stage we should stop calling 
them miniature systems. We termed 

o them such up to now only to highlight 

By popular request -a detailed laboratory report on 

actual -not theoretical -performance of small cabinet 

"Helmholtz" resonator -type loudspeaker enclosures. 

In view of the many requests we have received for performance data on small speaker enclosures, RADIO & TELEVISION NEWS is bringing you an unbiased report on laboratory tests made under our direct supervision. Although only one "Helmholt_" rc.mator was used in the comparisons. we believe that the results apply equally well to other types. Although the various small speaker enclosures on the market today differ in design, they are, basically, -Helmholtz" resonators. 

certain aspects of development. A box 
which measures only about from 1 to 
1t/z cubic feet certainly is small com- 
pared to a box which measures 10 or 
12 cubic feet and which, up to now, 
we have been told provided the ulti- 
mate in reproduction. So when we 
hear of an enclosure that is only 1% 
or 1r/z cubic feet in volume, it, in a 
sense, is miniature. We will discuss 
this problem, not of miniaturization 
per se, but with a view of the adapta- 
bility and the performance of a small 
enclosure versus a large enclosure. 

First, let us say that no matter how 
good or how bad a system may be, 
there are always circumstances under 
which a system may be unusable. 
Certainly, the dweller in a small apart- 
ment which is a combined living room, 
bedroom, and dining area, all wrapped 
into one, is limited in the choice of 
non -essential pieces of equipment he 
can put into his room. 

The word "non- essential" is used in 
a broad sense, of course. The author 
knows of a newly- married couple who 
found that the most necessary piece 
of furniture for their new 11/z room 
apartment was a large corner type of 
enclosure for the gentleman's loud- 
speaker. Well, it so happens that these 
people are in the music instruction 
field and at the same time are audio- 
philes. They started out married life 
with a corner cabinet as their first 
piece of furniture. That is an extreme, 
for we wouldn't expect to find this in 
the usual "efficiency" home or to ex- 

pect it from the usual user of audio 
equipment. First the consumer must 
fit his enclosure into his living space 
or into the area where he intends to 
use that enclosure. If he has only a 
couple of cubic feet into which to 
squeeze an enclosure, then the small 
enclosure does and will do a good job 
for him. Parenthetically, we will say 
at this stage, that this statement does 
not limit the scope of the small en- 
closure. We merely take note that in 
these circumstances the small enclo- 
sure does do a good job. 

However, there is no question in 
anyone's mind that if we were to try 
to fill a reception room 30 x 50 feet 
in area, that a small enclosure of this 
sort would not be entirely suitable, 
and that it might be advantageous to 
go into large enclosures which could 
accommodate large speakers or per- 
haps many speakers of considerable 
size so that adequate coverage of the 
area could be obtained with optimum 
quality. Let us bridge this introduc- 
tion to the heart of the subject with 
a simple statement that all enclosures 
have a usefulness depending upon the 
circumstances under which they are 
going to be used. 

Baffle Types 

It is not commonly realized that no 
matter what its type, an enclosure is 
a resonant device. Open baffles and 
horns are anti -resonant devices. To 
speak of a given type enclosure as a 
"Helmholtz" resonator does not put it 
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VOLUME 
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vOLUME 

Fig. 1. The volume of a bass reflex enclosure may be 
reduced by changing port to a duct (shown dotted). 

Fig. 2. Analogy between bass reflex enclosure and Helm- 
holtz resonator. (Left) Vibrating cone energizes volume C 

which resonates with port L at cone resonance. (Right) 
Sound into volume C will cause C to resonate with neck 
L at the frequency of the energizing sound. See text. 

in a class by itself. The fact is, all 
reflex baffles are Helmholtz resona- 
tors. The formulas for the design cal- 
culations of a bass reflex speaker are 
built around the Helmholtz resonator. 
Fig. 2 gives a simple analogy of the 
situation. The back capacitive volume 
(C) of the cabinet is the capacitive 
volume (C) in the cavity of the Helm- 
holtz resonator; the inductive area of 
the vent (L) in the reflex cabinet is 
equivalent to the inductive area (L) 
of the neck of a Helmholtz resonator, 
and the speaker resonance itself ener- 
gizes the cavity enclosure volume just 
as the sound directed into the cavity 
of the Helmholtz resonator energizes 
the Helmholtz cavity. So we must 
realize from the start, that to speak 
of an item as working on the Helm- 
holtz resonator principle does not nec- 
essarily remove it from the general 

class of baffles. If we keep this classi- 
fication in mind we will have a clearer 
picture and a better basis of compari- 
son for the type of enclosures to be 
discussed. 

Now, what is the function of an en- 
closure? Generally, it is to provide 
loading on the speaker so that its 
radiation is optimum. We are familiar 
with speakers mounted in simple flat 
baffles, open at the back end, a type 
of baffle from which we have, fortu- 
nately, grown away. 

The enclosure which quickly fol- 
lowed the use of the flat baffle was 
the infinite baffle. The infinite baffle 
is a closed device without any exhaust 
into the air. This completely isolates 
the sound field into which the speaker 
operates from the rear wave of the 
speaker; and in this manner we ob- 
tain a wave front with no cancellation 

Fig. 3. Six types of enclosures used in making the tests discussed in article. (A) 1 V4 cubic 
foot Helmholtz resonator, (B) 1,iá cubic foot bass reflex. (C) 3 cubic foot bass reflex. (D) 

412 cubic foot horn enclosure with corner not part of horn, (E) 4'2 cubic foot horn en- 
closure where corner is part of horn. (F) 4'2 cubic loot bass reflex partly horn -loaded. 
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from the rear wave at all. For a 
while, the infinite baffle was the best ' 
type of baffle available for home use. 
It served as a piece of furniture and, 
acoustically, it had merit. It did serve 
to damp out the large self resonance 
of the speaker considerably. At the 
same time, however, it had two dele- 
terious effects. The resonance, al- 
though somewhat damped out, moved 
up in frequency and therefore the low 
frequency response tapered off some- 
what, and secondly, the acoustic out- 
put of the speaker was considerably 
reduced because its back wave was 
completely absorbed within the cabi- 
net. 

To make use of this back wave of 
the speaker, there was developed the 
reflex type of loudspeaker or, as com- 
monly known by the more technically - 
minded, the phase inversion type of 
enclosure. 

The phase inverter is simply a box 
in which the loudspeaker is mounted 
with the front side of the speaker 
facing forward and the rear of the 
speaker facing the inside of the cabi- 
net. In this enclosure the port acts 
in conjunction with the enclosure 
volume to take the rear wave from 
the speaker and to operate on it so 
that when it comes out of the port of 
the enclosure it is in -phase with the 
radiation from the front side of the 
speaker. This is instantly equivalent 
to doubling the power output of the 
speaker at the low frequencies. 

One might say "Well, that's as good 
as having two loudspeakers," and 
actually on the low frequencies that 
is exactly the case. If well utilized, 
the bass reflex speaker does make use 
of the rear and front wave of thole . 
speaker to give an acoustic output 
near optimum. 

This type of reflex enclosure is the 
simpler version. A more rigorous type 
of bass reflex speaker is one where 
the port is actually the end of a duct. 
which duct leads into the cavity with- 
in the cabinet as shown in Fig. 1. 
Now the use of such a duct, which 
for some unaccountable reason, has 
not been employed extensively, tends 
to reduce the volume of the enclosure 
tremendously. 

It may be shown that an enclosure 
which has a volume of 5% cubic feet 
may be reduced to 3 cubic feet by the 
use of a duct coupling the enclosure 
volume to the port. The bass reflex 
speaker has suddenly shrunk because 
of its method of port escapement, but 
it is still a bass reflex speaker, none - 
theless-or more properly -a Helm- 
holtz resonator. 

Now we come to the anti- resonant 
baffles, the horn "enclosures" which 
have mushroomed so rapidly into 
prominence. A good horn is charac- 
terized by no resonances. Its trans- 
mission characteristics are such that 
it gives smooth output from its cut- 
off frequency at the low frequency 
end to whatever higher frequency the 
driving speaker will function. This 
characteristic of anti -resonance is 
brought about by the fact that a horn 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


is a pure transmission line terminat- 
ing at one end in the speaker imped- 
ance and at the other end into the 
characteristic acoustic impedance of 
open "space." If properly designed, 
such a transmission line acts as an 
untuned device, or "anti- resonant." In 
addition to being anti- resonant in 
themselves, horns serve to damp out 
speaker resonances by loading the 
speaker with an acoustic column of 
air before its radiation hits free space. 
An increase in low frequency efficiency 
is the usual result. 

This then, in brief, is a general out- 
line of baffle theory to help us analyze 
objectively their various properties 
and peculiarities, be the enclosures 
small, large, "Helmholtz," "reflex," or 
"horn." 

Measurement Objectives 
Now what form shall this objective 

analysis take? Perhaps the first con- 
sideration is the frequency response 
of the enclosure, especially on the low 
frequencies. The second consideration 
would be the cleanliness of the re- 
sponse at these low frequencies. 

On this basis, then, it was decided 
to make just such an objective analy- 
sis, employing a single speaker, such 
as recommended with a given small 
enclosure of the Helmholtz type and 
to then compare various other types 
of enclosures using the same speaker 
as the driver unit. 

It is worthwhile to digress here for 
a moment to point out that loud- 
speakers must be matched to the cab- 
inets in which they are to operate. 
This was stressed in a rather indirect 
way in the early part of this discus- 
sion. It was pointed out that for 
proper operation of the enclosure, the 
size of the enclosure and the port vent 
of the bass reflex had to be properly 
proportioned to the resonant frequen- 
cy of the speaker and the diaphragm 
area of that speaker. We cannot, in 
general, say that in all instances a 
speaker or an enclosure will operate 
better or best in another enclosure, 
unless we specify the loudspeaker with 
which that particular enclosure is to 
work. 

There is a wide area of divergence 
at this point, which we will logically 
have to avoid on the basis that this is 
not a discussion of what type of loud- 
speaker is best suited for a given job, 
but what type of enclosure is best 
suited for a specific speaker. On this 
basis, keep in mind that whatever re- 
sults are obtained or divulged in this 
discussion may be radically changed 
for the better or for the worse if the 
analysis of one type of enclosure is 
made with one speaker and the analy- 
sis for another type of enclosure is 
made with a different speaker. On an 
objective basis, however, merely to 
classify or categorically compare types 
of enclosures, it is necessary to stick 
to one type of loudspeaker. As pre- 
viously mentioned, the speaker used 
in this analysis is the one that is rec- 
ommended for the typical Helmholtz 
resonator which we are to evaluate 
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Fig. 4. Relative response of the Helmholtz resonator and an infinite baffle type. 
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against the general field of loud- 
speaker enclosures comparable in size, 
and otherwise. 

Having thus logically limited our- 
selves to the one reference speaker, 
what enclosures are we going to 
study? Since the reference system 
consists of a 1.1/4 cubic foot enclosure 
of the Helmholtz resonator type, it 
would be advantageous to make a 
comparison between this reference en- 
closure and another enclosure of the 
same volume, but of the more conven- 
tional bass reflex type. This test will 
thus evaluate the two "basic" types 
of operation for enclosures of the 
same size, as shown in Figs. 3A and 
3B. We must analyze the effect of in- 
creasing the volume of the enclosure 
by utilizing a bass reflex enclosure of 
approximately 3 cubic feet (Fig. 3C). 
Then in the 4,i cubic foot class we 
shall compare corner type of enclos- 
ures, Figs. 3D, 3E, and 3F. Paren- 
thetically, the last three differ in their 
basic concepts. Fig. 3D represents a 
horn type of enclosure with front and 
rear radiation, which utilizes the cor- 
ner of the room merely to sit in. Fig. 
3E represents a horn type enclosure 
again utilizing front and rear radia- 
tion, but where the walls of the room 
corner form part of the horn system. 
Finally Fig. 3F represents the more 
conventional bass reflex enclosure 
whose port is actually the mouth of a 
short horn loading the rear cavity. 

Now the problem of how to measure 
the performance of these various en- 

Fig. 5. Corresponding impedance curves of 

closures becomes important. If we 
are going to measure a cabinet such 
as that shown in Fig. 3E, which re- 
quires the corner of a room, are we 
not penalizing the other cabinets if 
we do not measure them likewise? 
The answer is "yes." We would penal- 
ize the cabinets if they were not 
measured in the same corner that the 
actual corner -employing type of en- 
closure used. Locating an enclosure 
in a live acoustical corner of a room 
tends to reinforce the low frequen- 
cies through the reflected mutual im- 
pedance of the diaphragm image onto 
itself from the walls. In any instance, 
irrespective of the cabinet used, 
whether it be a corner -employing type 
or simply a corner -convenience type, 
we would obtain a different measured 
effect from a corner of a room than 
from the midsection of the room. 
Therefore, in all the measurements to 
be discussed from here on, we must 
bear in mind that the speakers were 
all placed in the same panelled cor- 
ner. This panelled corner was, in turn, 
located in an anechoic chamber of 
considerable size. 

Measurement Results 

Of immediate interest is the opera- 
tion of the 1iá cubic foot Helmholtz 
resonator type of enclosure as corn - 
pared with the same volume of en- 
closure using the same speaker but 
with no auxiliary acoustic devices 
built into this alternate enclosure. The 
alternate enclosure was then simply 

systems compared in he graph of Fig. 4. 
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Impedance characteristic of the 11/4 cubic foot bass reflex type cabinet. 

an enclosed box, sealed tight, with the 
opening for the speaker located in 
identically the same section of the 
cabinet as was the case for the Helm- 
holtz resonator. The acoustic perform- 
ance of these two enclosures is given 
in Fig. 4, where the full line curve 
represents the "resonator" and the 
broken curve represents the alternate 
similar volume. It will be observed 
that the "resonator" enclosure has a 
response which extends into the low 
frequency by approximately one oc- 
tave lower than does the uncompen- 
sated cabinet of the same size. The 
corresponding impedance curves of 
these systems are given in Fig. 5, and 
it will be noted that where in the 
Helmholtz resonator type of cabinet 
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Fig. 8. Relative response of 11/4 cu. ft. 

there are two equally- spaced imped- 
ance peaks, one at 58 cps and the 
other at 110 cps, that in the uncom- 
pensated cabinet there is simply one 
resonant point at about 100 cycles. 
This is the evidence we have been 
looking for concerning cabinet damp- 
ing. In the Helmholtz resonator there 
is a nice balance of cabinetry against 
speaker resonance. Whereas the orig- 
inal free air resonance of the speaker 
tested was 84 cps, the "resonator" 
converted the impedance character- 
istic into two peaks, one at 58 cps and 
the other at 110 cps. This same speaker 
when put into the 1V5 cubic foot en- 
closure without compensation produces 
a system resonance of 100 cps, which 
is considerably higher than the free 

resonator and a 3 cu. It. infinite baNle. 
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air resonance of the speaker. The 
general effect of the infinite type of 
baffle with no acoustic compensation 
is to tighten up the speaker in a lim- 
ited frequency range. 

Suppose we now convert this alter- 
nate ly4 cubic foot enclosure into a 
bass reflex enclosure. Applying the 
necessary phase inversion formulas 
for the evaluation of cabinet volume, 
port area, and speaker resonance, we 
arrive at a port area of approximately 
seven square inches. Such a port was 
cut into the enclosure close to the 
speaker and a second comparison was 
made. This comparison is shown in 
Fig. 6. Suddenly things have hap- 
pened. By simply adding this seven 
square inches of port to the infinite 
baffle we have immediately increased 
t he performance of the system over 
considerable areas of the low frequen- 
cy end. This type of enclosure now 
gives more acoustic output than does 
the Helmholtz resonator between 40 
and 50 cycles, an area where, pre - 
viously, the infinite baffle was com- 
pletely deficient. From 50 to 150 cps 
t here is an interplay of energy which 
balances the two systems very closely. 

To those interested in the theory of 
coupled circuits, as it applies to acous- 
t ics, the impedance curve of Fig. 7 
should prove of value. It will be ob- 
served that whereas we had a single 
peak at 100 cps for the closed volume, 
we now find two peaks for this same 
volume converted into a bass reflex 
unit; one peak at 51 cps and the other 
at 120 cps. It is a beautiful illustra- 
tion of the acoustic compensation pos- 
sible for any type of enclosure if the 
compensations are properly made. It 
is worthy of note that whereas the 
bass reflex enclosure gives more re- 
sponse in these resonant areas with 
a consequent dip between these two 
high output areas, the Helmholtz res- 
onator gives lower output in these 
resonant areas but relatively higher 
output between these peaked areas. 

This is typical of a situation where 
there are closely coupled circuits. 
There are high resonant peaks of oat- 
put with a large trough between them, 
or closely spaced resonant peaks with 
a minimum trough between them. We 
should point out here that volume for 
volume the bass reflex enclosure and 
"Helmholtz" enclosure are pretty well 
balanced. The former has higher out- 
put, in general, in the low frequency 
area. The latter has smoother response 
in the low frequency area. 

Now we come to the problem of 
"How does an increase in cabinet size 
affect performance ? ". For this test 
a three -cubic -foot cabinet was made 
up without any acoustic compensation, 
namely an infinite baffle. The results 
of this comparison are shown in Fig. 
8. It will be noticed that the low 
frequencies are practically identical 
with those of the lea cu. ft. Helm- 
holtz resonator, with minor variations 
in the small ups and downs between 
the two curves. The 3 cu. ft. cabinet 
gives a nice smooth response as does 
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the Helmholtz resonator type of 2/s its 
dimensions. We might ask how is it 
that we get so little output in this 
three cubic foot baffle? Again this is 
an infinite type baffle without any port 
relief or acoustic compensation of any 
kind and so the prime function of the 
baffle is simply to subdue the back 
wave. 

If, however, we put a port of 35 
square inches in this cabinet, far dif- 
ferent results would be obtained, as 
shown in Fig. 9. It will be seen that 
the frequency response for the three 
cubic foot cabinet is now far in excess 
of what it was without the port. Now 
there is a world of difference between 
the original reference enclosure of the 
Helmholtz resonator type and the 
three -cubic -foot bass reflex enclosure. 
It should be reiterated at this point 
that we are not trying to justify the 
use of a large cabinet. We are at- 
tempting to analyze, study, and digest 
the characteristics of cabinets. The 
fact that one shows more output than 
the other simply means that where 
there is space available, that space 
may be used to advantage. 

Of final interest from point of view 
of response is the next set of curves 
shown in Figs. 10, 11, and 12 in which 
are compared the Helmholtz resonator 
and the corner enclosures of 3D, 3E, 
and 3F respectively. The great im- 
provement in the low frequency re- 
sponse is readily evident. An exami- 
nation of all these frequency response 
comparisons, as a functiop of enclos- 
ure volume, leads to the general con- 
clusion that with judicious use of 
larger volumes, optimum results may 
be expected from a given speaker. As 
much as four times the power output 
is available at the lower frequencies 
for a given speaker, for a fixed input 
when checked in an enclosure such as 
in Fig. 3F, as against the original en- 
closure with which we started. (The 
difference of six db on the output 
curve represents four times in output 
power.) Now certainly four times the 
output power is a considerable gain 
if we can obtain it. Simply because 
an enclosure is small is no reason for 
its use when and if a larger enclosure 
is possible. 

Frequency response is not the sole 
criterion of an acoustic system. The 
cleanliness of the reproduction is 
equally important. Now here is a 
very involved problem. It is not as 
easy to dispose of this problem as it 
was of frequency response. How should 
distortion be measured? There is a 
school of thought that says we should 
be interested in the degree of distor- 
tion from the systems when these 
systems are fed with equal inputs. 
Then there is the school of thought 
that says we are interested in the dis- 
tortion we get out of the two systems 
when the systems are developing equal 
outputs. The former method disre- 

(Continued on page 149) 
my. 

Fig. 12. Relative response of the 114 
cu. ft. resonator and a 41/2 cu. ft. bass 
reflex with the port horn loaded as it 
lustrated in the diagram of Fig. 3F. 
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AN ADVANCED REGENERATIVE CIRCUIT 
By 

IRVING GOTTLIEB, W6HDM 

A cathode follower in a novel 

application overcomes the old 

defects of a popular circuit. 

MANY an amateur or short -wave 
enthusiast has cut his eyeteeth on 
the regenerative receiver, there- 

after maturing along a course of tech- 
nical evolution marked by the con- 
struction of more complex super - 
heterodynes. 

Very little progress has been made 
since the early days of radio in im- 
proving the performance of the regen- 
erative detector. This is surprising 
considering that the gain afforded by 
this circuit is sufficient to render 
audible the thermal noise of the in- 
put circuit components. Certainly, any 
attempt to eliminate the shortcomings 
which have thus far attended recep- 
tion with the regenerative detector is 
a worthwhile effort. It is the intent 
of this article to describe a modified 
version of the regenerative receiver 
which provides a measure of perform- 
ance not hitherto obtainable with the 
ordinary regenerative circuit. 

One of the drawbacks of the con- 
ventional regenerative detector is that 
much of the inherent sensitivity of 
this demodulation technique cannot 
be utilized for phone reception. If the 
regeneration control is advanced too 
far, the oscillatory state of the detec- 
tor will fluctuate with the modulation 
envelope, thereby destroying the in- 
telligibility of the signal. Closely as- 
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The advanced regenerative receiver is built on a broadcast receiver type chassis. 

sociated with this defect is the fact 
that selectivity is poor for phone sig- 
nals. These, and other undesirable 
features, such as critical regeneration 
control and detuning effect of regen- 
eration adjustment can be attributed 
primarily to one cause. This will be 
brought out in the ensuing discussion 
on the operating characteristics of the 
conventional regenerative detector. 

The regenerative detector is, in es- 
sence, a reflex circuit, i.e., the tube 
performs more than one function 
at a time. Actual demodulation, 
or "detection," takes place in the 
grid- cathode circuit. The grid is im- 
pressed with both audio and radio fre- 
quencies and these are amplified in 
the plate circuit. The radio frequency 
component of the signal is fed back 
to the input of the tube, therein re- 
enforcing the original signal. The 
audio frequency component is passed 
on to subsequent audio amplifiers. 
Now, the demodulation process in the 
grid circuit involves the flow of cur- 
rent on alternate positive cycles of 
the radio frequency carrier which ex- 
ists across the resonant circuit. In 
other words, the grid- cathode circuit 
acts as a diode rectifier and consti- 
tutes a load to the LC tuned circuit. 
This, of course, degrades the "Q" of 
the tuned circuit and, as a conse- 
quence, the amplitude of the signal en- 

Mechanical details and winding data 
on coils L and L, for the regenerator. 

L, L_. Ant. Tap 
80 m. 26 t. 7 t. C.T. 
40 m. 14 t. 5 t. C.T. 
20 m. 8 t. 3 t. 3rd t. from 

gad. end 
All coils closewound on octal base forms. 
Windings are of 5, 40 Litz wire or .26 en. or 
Formvar. Approx. spacing of LI and L. vs'. 
Adjust for optimum performance. 

ergy existing across its terminals di- 
minishes. As a corollary to this state- 
ment, it is also true that the selectiv- 
ity of the tuned circuit is decreased 
by the grid- cathode loading effect. 
Not only is this effect inherent in 
such a diode circuit, but the actual 
amount of resonant -circuit loading 
will be determined by the strength 
of the signal. 

The strength of a phone signal is 
continuously varying by virtue of 
modulation. Therefore, the "Q" of 
the tuned circuit changes at an audio 
frequency rate. We have now touched 
upon the basic weakness of the ordi- 
nary regenerative detector circuit. 
The loading of the resonant circuit by 
a diode detector is bad enough but it 
is particularly objectionable in the re- 
generative detector. 

Let us examine the reason: the 
magnitude of the feedback e.m.f. in- 
duced in the grid- cathode resonant 
circuit is, among other things, deter- 
mined by its "Q ". However, as we 
have seen, the. "Q" of the resonant 
circuit varies with the amount of 
loading imposed by the grid. In turn. 
the grid loading effect increases with 
the strength of the impressed signal. 
As a consequence of these relation- 
ships, the feedback is not just a 
constant determined by the setting of 
the regeneration control. Instead, it 
varies with the modulation of the 
signal because modulation constitutes 
a continuous change in instantane- 
ous signal strength. This causes the 
detector to become unstable with less 
regeneration than would be the case 
if the "Q" of the resonant circuit 
were independent of signal level and 
grid loading effect. We could, under 
such circumstances, expect non- criti- 
cal approach to the threshold of oscil- 
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lation by the regeneration control. 
The receiver would operate with more 
positive feedback and, paradoxically 
in terms of the ordinary regenerative 
detector, with greater stability. Selec- 
tivity would also be better, inasmuch 
as positive feedback supplies the dis- 
sipative losses of a resonant circuit, 
thereby increasing the effective "Q ". 

Another improvement which could 
be anticipated from the foregoing dis- 
cussion, if we could successfully iso- 
late the resonant circuit from the 
grid loading effect, involves the elim- 
ination of the detuning influence of 
the regeneration control. This is so by 
virtue of the fact that the resonant 
frequency of an LC circuit is affected 
by resistance as well as inductance 
and capacitance, although to a lesser 
degree. Since the loading imposed by 
the flow of grid current is equivalent 
to that of a resistance which varies 
with signal strength, the conventional 
regenerative detector is bound to suf- 
fer in some degree from this undesir- 
able feature. 

The Solution 
Now that the somewhat obscure 

and elusive shortcomings of the re- 
generative detector have been in large 
measure attributed to tuned circuit 
loading, the solution to the problem 
obviously entails the isolation of the 
resonant circuit from the current de- 
mands of the grid. This was accom- 
plished by the author by the inser- 
tion of a cathode follower between the 
resonant circuit and the detector grid - 
cathode circuit. The feedback coil 
was then coupled to the input of the 
cathode follower rather than to the 
detector itself. The manner in which 
this is done is depicted in the sche- 
matic diagram. Control of regeneration 
is obtained by varying the plate volt- 
age of the cathode follower. The 
smoothness of this control would, in 
itself, justify the circuit. 

Since the resonant circuit is not 
loaded, it is well to wind the coils to 
display a high "Q ". This results in 
the receiver showing good selectivity 
for strong phone signals when little 
regeneration is used. Therefore, it is 
advisable to use Litz wire in the con- 
struction of the coils. Any expedient 
which decreases the losses of the res- 
onant circuit will pay much better 
dividends in this circuit than in con- 
ventional regenerative receivers. 

"r 

LI 

L2 

R2 BT P3 
R5 

R, -4700 ohm, 1 w. res. R- 200,000 ohm pot. 
R.--- 150,000 ohm. I w. res. 
R,-1.5 megohm, I w. res. 
Rs, R.- 470,000 ohm, 1 w. res. 
R -1000 ohm, 7 w. res. 
R,- 220,000 ohm, 1 w. res. R- 330,000 ohm. 1 w. res. 
R, -620 ohm, 7 w. res. 
C, -35 Md. ceramic or air trimmer 
C -170 µpfd. section of dual b.c. cond. or 140 

µpfd. midget cond. 
C -22 µpfd. ceramic or mica cond. 
Cs -.1 pfd., 600 v. cond. 
C -J pfd.. 600 r. cond. (paper or "bathtub") 
C.-250 µpfd. ceramic or ,mica cond. 
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7 

pfd., 600 r. rond. 
Cs, C, -4 -20 pfd., 50 r. elec. cond. (Observe 

polarity) 
C 0-8 pfd., 450 r. elec. cond. (Observe po- 

larityl 
C, -700 add. ceramic or mica cond. L G, -See coil table 
T5-Output trans. 5000 ohms to 4 ohm v.c. 
Spkr. -5" PM speaker with 4 ohm v.c. V Vz-t /I 6SN7 tube 
Vs ---1/2 6SL7 tube V, -6V6 tube B+- approx. 200 v. d.c., well filtered 

Circuit diagram and parts Ust of the cathode- follower regenerative receiver. 

The constructor should experiment 
with the spacing of the feedback coils 
in order to achieve optimum results. 
This adjustment is much easier than 
in the ordinary regenerative set. 
Superregeneration and fringe howl 
can result only from a gross depart- 
ure from the specified parameters. 
Tighter antenna coupling and, like- 
wise, closer coupling between the 
feedback coil and the resonant cir- 
cuit are permissible in this system. 
In the conventional regenerative de- 
tector circuit, there is coupling from 
grid to plate as well as in the reverse 
direction. This only serves to make the 
threshold adjustment of the regen- 
eration control more critical. In our 
modified receiver, the cathode fol- 
lower stage makes the feedback path 
unidirectional, i.e., energy can be re- 
turned from output to input of the 
detector tube, but not in the reverse 
direction. 

The builder will find that the com- 
bination of feedback coil spacing and 
antenna coupling which allows the 
threshold of regeneration to occur ap- 
proximately between the first 20 and 

60 degrees of rotation of R. will pro- 
vide good results. 

The fixed condenser, C., is included 
in order to make the "Q" of the res- 
onant circuit more uniform over the 
tuning range. This helps to reduce the 
effect of tuning on the setting of the 
regeneration control. This effect is 
negligible over a frequency spectrum 
as wide as that used by the amateur 
bands. As a result, once the regenera- 
tion control is set, the set has the 
"feel" of a superhet when it is tuned. 

Although many signals will be 
heard with a short piece of wire 
strung up around the room, it is high- 
ly desirable that a reasonably good 
outdoor antenna be used. This re- 
ceiver definitely overcomes several of 
the shortcomings of the ordinary re- 
generative set. In common with small 
receivers however, the antenna sys- 
tem plays a major role in governing 
the quality of performance. 

The receiver was constructed 
around a broadcast radio chassis. The 
170 µpf& section of the original dual 
variable condenser was used for tun - 

(Continued on page 98) 

Under -chassis view. Good use is made of the sockets and holes Rear view. The tuning condenser, dial, and speaker are from 
the old broadcast set, but new parts and chassis may be used. 

of the original broadcast receiver. Wiring is rather simple. 
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Fig. 1. Over -all view of the sine -wave 
clipper. It measures lust 23 /s "x2t /4"xlse ". A TRANSISTOR 

\SINE-WAVE 

CLIPPER 

This useful test accessory can be used alone or built into 

an existing audio oscillator. It is compact and reliable. 

HE instrument shown in Fig. 1, al- 
though though small enough to be held 
comfortably in the palm of the 

hand, is, nonetheless, capable of pro- 
ducing good quality rectangular waves 
when driven by a sine -wave signal of 
moderate amplitude. A further fea 
ture of the instrument is that the 
level of the output signal can be easi- 
ly controlled, from zero to an ampli- 
tude several times greater than the 
input signal. The instrument is com- 
pletely self- contained! No external 
power source or batteries are required 
for its operation. 

These features have been made pos- 
sible in the compact instrument shown 
by utilizing the new Raytheon CK722 
junction ( "p -n -p ") transistor in a clip- 
per circuit requiring a minimum of 
additional components. This is ap- 
parent from the interior view, Fig. 5, 
and from the schematic diagram, 
Fig. 2. 

Circuit Description 
Referring to the schematic dia- 

gram of Fig. 2, the CK722 transistor 
has been connected in a conventional 
grounded emitter amplifier circuit, but 

IN a VI 
CK722 

, 

+ 1I1I1I 

R2 

OUT 

R, -18 000 ohm. t/7 w c bon res. 
R ,-10000 ohm carbon pot, linear taper 
C, -.S pfd., 200 Y. met llired paper cosed. 
S, -S.p s.t. switch (on Rd 
B, -15 volt hearing -aid battery (Burgess U101 
CK722-Raytheon "p -n -p" iuction transistor 

Fig. 2. Complete schematic of the sine -wave 
clipper. CK722 "p -n -p" transistors are used. 

without "bias" voltage between the 
base and emitter. C, serves as the in- 
put d.c. blocking condenser, R, as the 
input resistor, R, as the load resistor, 
and battery B, as the power source. 

When a transistor amplifier is 
operated without "bias," and a sine 
wave is applied to its input, the out- 
put consists of a series of fairly nar- 
row rounded pulses. This effect has 
been noted previously (see "The Tran- 
sistor in Simple Circuits" by W. H. 

Fig. 3. Basic instrument set -up for making gain measurements with test unit. 

o \ \ tl 
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Minor. December, 1952, Radio-Elec- 
tronic Engineering Edition of RADIO & 

TELEVISION NEws). The appearance of 
the output signal when a 10 kc. sine - 
wave signal of low amplitude is ap- 
plied to the input of the circuit is 
shown in Fig. 4D. 

As the amplitude of the input signal 
is increased, the top of the pulse is 
clipped, and a rectangular waveform 
is obtained, as shown in Figs. 4A, B, 
and C. The frequency of the sine - 
wave signals used to obtain these 
patterns are, respectively, 45 cps, 5 
kc., and 25 kc. 

Peak clipping occurs because the 
peak collector current reaches the 
maximum possible with the load re- 
sistor and voltage source used and, 
therefore, no further increase in cur- 
rent flow is possible. This was demon- 
strated in the circuit shown by meas- 
uring the peak -to -peak signal across 
load resistor R. The measured value 
was approximately 15 volts, or equal 
to the supply voltage. 

With the circuit shown, clipping oc- 
curs when the input signal is between 
three and five volts. A good output 
waveform is obtained over the entire 
audio range from 30 cps to 30 kc. as 
long as the input signal level is main- 
tained. In addition, the output wave- 
form remains of constant amplitude 
regardless of minor variations in input 
as long as sufficient signal is supplied 
to maintain the clipping action. 

The output waveform is also rel- 
atively unaffected by the setting of 
the output control, R,, except as far 
as amplitude is concerned, due to the 
low value of this potentiometer. An 
output "blocking condenser" has not 
been included in the model. 

In order to prevent even a minute 
current flow when the unit is not in 
use, a switch has been provided in the 
collector circuit (S,) and is mounted on 
control R,. When in use, the current 
drain averages only a fraction of a 
milliampere (the peak is about 1.5 ma. 
drain) and, therefore, the battery life 

RADIO I. TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


should approach the normal "shelf 
life." 

Construction Hints 
The entire circuit is easily assem- 

bled in the smallest of the Bud "Mini - 
boxes" (CU -3000, 2% "x21 /4 "xls/a ") if 
reasonable care is taken and the com- 
ponents specified in the parts list are 
used. The use of a metallized tubular 
paper condenser in the input is par- 
ticularly important as it is virtually 
impossible to fit a conventional paper 
condenser of large capacity (.5 pfd.) 
into a box of this size and still have 
room for the remaining components. 

Leads should be kept reasonably 
short and direct to avoid stray capaci- 
ties to ground with resulting deterio- 
ration of the output waveform. This 
should not prove too difficult as short 
leads are almost naturally used in a 
circuit wired as compactly as is shown 
in the photographs (Figs. 1 and 5). 

The arrangement of parts used by 
the author is apparent from the il- 
lustrations, but the reader need not 
follow this layout exactly. As long as 
excessively long leads are avoided, the 
layout is non -critical. 

For best results, it is essential that 
a carbon potentiometer be used for R :, 
although a linear taper is not abso- 
lutely necessary. If a wirewound pot 
is used, however, deterioration of the 
signal waveform at high frequencies 
(due to residual inductance) is likely. 

In the model shown, connections to 
the battery have been made by solder- 
ing leads directly to the battery ter- 
minals and wrapping with Scotch elec- 
trical tape to prevent accidental 
shorts. The battery is held in place 
by a simple bracket found in a com- 
mercial "hardware assortment." 

The "panel" of the instrument has 
been labeled by using standard black 
decals and then spraying with clear 
plastic to provide additional protec- 
tion. 

The transistor has been wired di- 
rectly into the circuit by its tinned 
leads. Although there are special 
sockets available for the CK722, the 
author feels that their use would only 
be justified in equipment designed for 
continuous 24- hour -per -day operation, 
due to the inherent long life of tran- 
sistors. 

Circuit Modification 
The 15 volt hearing aid battery, B 

may be replaced by batteries of lower 
voltage without affecting signal wave- 
form or the action of the circuit -the 
only difference will be in the ampli- 
tude of the output signal. The lower 
the supply voltage, the lower the 
maximum output signal. Voltages as 
low as 3 volts have been tried ex- 
perimentally without deterioration of 
output waveform quality. 

If a fixed output signal level is 
preferred to an adjustable output, R: 
may be a fixed carbon resistor, the I/z 
watt size is satisfactory for use here. 

An output d.c. blocking condenser, 
similar to C,, but connected between 
the circuit output and the output 

Fig. 4. Waveforms from clipper. (A) 45 cps. (BI 5 kc. (C) 25 kc. (DI Output when 
10 kc. sine -wave signal of low amplitude is applied. (El Overdriven unit. 

terminal or binding post, may be used 
if desired, and will make it unneces- 
sary to check for a blocking condenser 
in the circuit to which the clipper is 
connected for test purposes (or to use 
an external blocking condenser). 

The switch on the output control 
may be replaced by any suitable 
s.p.s.t. switch -a toggle, lever, rotary, 
or slide switch may be used. 

If both input and output blocking 
condensers are used, and a battery 
of larger size than the one given in 
the parts list used, it may be neces- 
sary to assemble the unit in a larger 
container. The next largest size Bud 
"Minibox" should be suitable unless 
regular paper condensers and an ex- 
tremely large battery are employed. 

Where preferred, the circuit may 
be assembled as part of an existing 
audio oscillator rather than as a 
separate accessory. If this alterna- 
tive is adopted, a switch should be 
provided so that a choice of either 
"Sine" or "Rectangular" waves may 
be made by the operator, or separate 
output terminals should be provided 
so that both sine and rectangular 
waves are available on the front panel 
simultaneously. 

Fig. 6. Sine -wave clipper used in conjunction 
with audio generator and scope. See text. 

( 

Fig. 5. Internal view of clipper. All hook. 
up leads should be kept as short as possible. 

Operation: Once the wiring is com- 
pleted, the builder should become 
familiar with the basic operation of 
the clipper before attempting to use 
it in practical test and experimental 
work. The best way to do this is to 
connect the output terminals of the 
clipper to the "Vertical Input" termi- 
nals of an oscilloscope. An audio sine - 

(Continued on page 163) 
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FOR FRINGE AREAS 

THE art of television design has 
reached the stage where any stand- 
ard receiver on the market today 

can be expected to do a creditable job 
under normal conditions. New com- 
petitive designs must make their ap- 
peal to the public by offering some- 
thing extra. With the national growth 
of television consciousness this medi- 
um has ceased to be a strange metro- 
politan phenomenon. The frontiers are 
rolling back beyond the fringe. This 
is the direction in which new design 
is moving. 

Many manufacturers found that the 
highly regarded RCA -designed 630 cir- 
cuit was an excellent starting point 
for a super -powered fringe area re- 
ceiver. To this circuit they have added 
many improvements based upon the 
advances in receiver circuitry since 
the 630 was introduced. To under- 
stand what improvements were re- 
quired, it would be advisable first to 
consider to what troubles fringe area 
receivers are subject. 

The fringe area generally produces 
four major receiver complaints: 

1. Weak picture, characterized by 
inability to obtain good contrast and 
the presence of snow. 

2. Weak or garbled sound. 
3. Poor sync control resulting in 

tearing and /or rolling. 
4. Excessive susceptibility to inter- 

ference caused by poor rejection and a 
relatively low signal -to -noise ratio. 

The remainder of this article will 
discuss some circuits that may be used 
to reduce these complaints and pro- 
vide good reception. These circuits 
have been used successfully by the 
Airex Radio Corporation in their 
fringe -area TV receiver model 630FA. 

Front End: The most important 
thing to do to improve a fringe area 
receiver is to increase its signal -to- 
noise ratio; or, in other words, to pro- 
vide the receiver with more usable 
gain. In this way, clearer picture and 
sound, as well as increased sync sta- 
bility due to the relatively larger sync 
voltages result. To increase the gain 
the 630FA and most fringe area re- 
ceivers use the latest type cascode 
tuner with a 6BK7 as the r.f. ampli- 
fier and a 6J6 as the oscillator- mixer. 
The 6BK7 is a miniature twin triode 
with an internal shield giving the high 
gain of a pentode and the low noise of 
a triode. There is a marked im- 
provement in signal -to -noise ratio. 
There is also less local oscillator 
radiation and, consequently, less in- 
terference to other sets. 

Sync Amplifiers: As mentioned pre- 
viously, receiver susceptibility to in- 
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Special circuits used in a popular fringe area receiver 

may be duplicated for better picture and sync stability. 

terference increases in a fringe area. 
Because of this, spurious signals, such 
as bursts of noise. tend to upset the 
sync system by triggering the vertical 
and horizontal oscillators. The result 
is picture tearing and /or rolling. To 
combat this, the 630FA uses a circuit 
consisting of two 6J5 sync clippers in 
parallel, as shown in Fig. 1A. The 
sync take -off point at the plate of the 
1st video amplifier simultaneously 
feeds both clipper grids by means of 
direct coupling. The high- frequency 
sync clipper incorporates a cathode 
network (R, -C.) with a relatively 
short time constant; the low- frequen- 
cy sync clipper employs a cathode net- 
work (R: -C :) with a relatively long 
time constant. The grids are normal- 
ly from 6 to 8 volts negative with 
respect to the cathodes. The circuit 
operates in the following manner: 

Suppose high- frequency transients, 
such as bursts of noise, attempt to 
enter the sync amplifier circuit. The 
relatively short time constant of the 
high- frequency clipper causes them to 
be grounded through C,. This effective- 
ly puts the cathode at ground poten- 
tial and degeneration is removed from 
the high- frequency clipper. This, in 
turn, causes the stage to amplify to a 
much greater extent (since the grid 
is directly coupled its voltage will be 
highly positive), an increased clipping 
action results, and the high- frequency 
transients are prevented from enter- 
ing the 2nd sync amplifier stage. By 
the same token, low- frequency tran- 
sients are prevented from entering the 
sync system by removing degenera- 
tion from the low- frequency clipper. 

Vertical Circuit: When the bright- 
ness control is advanced in fringe 
area receivers, or when the picture 
tube has aged, the blanking effect of 
the relatively weak sync pulses is 
overcome, and annoying white streaks 
appear in the picture. The reason is 
that most receivers use a simple ar- 
rangement to extinguish the electron 
beam of the picture tube during ver- 
tical retrace time; more specifically, 
the sync pulses, fed to the picture 
tube along with the rest of the video 

signal, are used for this purpose. The 
circuit employed in the 630FA for im- 
proved blanking is shown in Fig. 1B. 
Here the peaked portion of the great- 
ly amplified vertical- output pulse is 
used as the principal blanking pulse. 
It goes from the secondary of the ver- 
tical output transformer, through R: 
and C,, to the picture tube cathode. 
The RC combination reshapes the 
pulse for optimum use. Note the 
change in waveforms before and after 
the RC network. 

Horizontal Sync Circuit: When a 
set ages, there is an increasing ten- 
dency for horizontal jitter or tearing 
to mar the top of the picture. The 
usual cause is an increasing suscep- 
tibility to change in cathode voltage 
on the horizontal sync discriminator 
due to transients. This effect is even 
more noticeable when the set is in 
a fringe area. To minimize the effect 
of a reduction in the 2 -volt bias, a 
1N34 germanium crystal is used as a 
negative clamper diode as shown in 
Fig. 1C. With its associated network, 
R, -C,, it provides excellent regulation 
of the desired negative voltage by 
eliminating transients quickly while 
maintaining a fixed voltage across the 
discriminator load resistors. 

Video I.F. Strip: In fringe areas, it 
is always necessary to get as much 
audio and video gain as possible. Four 
6CB6's are used for the i.f. amplifiers 
which give greater amplification. The 
cumulative effect over the entire strip 
is a substantial increase in gain. As 
in the standard 630, the split -sound 
design is used, but greater audio gain 
is obtained by advancing the audio i.f. 
take -off point an extra stage. Instead 
of coming directly from the tuner, the 
sound i.f. is taken from a sound trap 
at the output of the 1st video i.f. 

The intermediate -frequency band on 
which the set operates has also been 
shifted somewhat from that used in 
the old 630. The new band of i.f. 
operation places the sound carrier at 
21.9 mc. instead of 21.25 mc. Keeping 
in mind the susceptibility of fringe - 
area receivers to interference, this 
minimizes self -generated interference 
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on the picture or sound of certain 
channels. It also lifts the receiver 
out of danger as far as the new 15- 
meter amateur band is concerned. 

Contrast Control: In many receivers 
the contrast control is a bias -level ad- 
justment applied to the video i.f. 
stages. Its manipulation, of course, 
varies the amplitude of the entire 
composite video signal, including the 
sync pulse portion. Since sync circuit 
take -off is accomplished later on in 
the video amplifier, sync sensitivity is 
directly affected by contrast adjust- 
ments. Switching from one channel 
to another or reduction of contrast 
often tends to unsync the receiver. 
This becomes increasingly annoying in 
fringe areas where the sync level is 
very low. The contrast control in the 
630FA appears as a single -stage ad- 
justment in the cathode of the 2nd 
video amplifier (see Fig. 2). Sync 
pulse amplitude at the take -off point, 
the 1st video amplifier, is unaffected. 

Width Control: A frequently recur- 
ring and constantly irritating servic- 
ing problem is that of obtaining ade- 
quate control over width. A weak 
driving signal to the horizontal out- 
put stage grid in fringe areas, as well 
as accumulated differences in the 
values of components, within tolerance 
on an individual basis, will often af- 
fect circuit operation to a great ex- 
tent. The width control frequently 
lacks sufficient range to make up for 
these differences, even in new sets. 
The problem becomes particularly 
painful as sets age. As shown in Fig. 
3A, the width coil, normally a wind- 
ing of relatively high impedance 
shunted across a portion of the high - 
voltage transformer secondary, is a 
low- impedance winding placed direct- 
ly in series with the horizontal wind- 
ing of the deflection yoke. In this 
manner, its ability to affect sweep 
voltage fed to the yoke is greatly in- 
creased. In fact, the variation in 
width thus obtained is one -third the 
total horizontal sweep. The 600 -ohm 
resistor shunted across half the width 
coil serves to damp out any ringing 
that may develop. 

Audio Circuit: Increased audio gain 
is obtained through the use of a 
12AX7 dual triode as the 1st audio 
amplifier and phase inverter. The 
push -pull output stage uses a pair of 
6AQ5's. Maximum output is thus in- 
creased from the usual 3 watts to 
about 8. Push -pull operation also fur- 
nishes reduced distortion. 

A.C.C. Circuit: Automatic gain con- 
trol presents a major problem in 
fringe areas. Most of the time manu- 
facturers will recommend removing 
a.g.c. altogether in these areas. This 
is done to keep the input signal level 
as high as possible where picture or 
sound fading is sacrificed for gain. 

This receiver uses an a.g.c. circuit 
which is adaptable for both strong 
and weak signal areas as shown in 
Fig. 3B. The circuit features the 
usual a.g.c. secondary winding on the 
flyback transformer, which connects 
the output of the a.g.c. keying tube 
May. 1953 

(6AU6) to the a.g.c. line. As ordinari- 
ly driven, this tube tends to develop 
heater -to- cathode shorting, resulting 
in loss of picture. This occurs when 
potentials in excess of 100 volts are 
applied to the cathode. In the circuit 
of Fig. 3B a 45 -volt drop across R, 
keeps the cathode voltage down to 90 
volts, reducing the possibility of fail- 
ure in this stage. 

Also, an externally adjustable 
threshold control, R_, is inserted be- 
tween the a.g.c. line and ground. The 
proper amount of a.g.c. action may 
thus be chosen for any particular in- 
stallation. For fringe -area operation, 
a.g.c. action may be completely elim- 
inated by rotation to one extreme of 
the control; at the other extreme, full 
operation may be obtained to prevent 
signal overload in strong- signal areas. 
The advantage for areas where signal 
strength varies greatly is obvious: the 
threshold control may be reset from 
channel to channel. 

For prolonged, trouble -free opera- 
tion, all parts used in the fringe area 
receiver should be of superior quality, 
high rating, and close tolerance. 
Molded plastic condensers, for exam- 
ple, should be used throughout in 
preference to paper tubulars. They 
are less subject to breakdown or to 
change in value with changes in tem- 
perature or humidity. 

The integrator network used in this 
chassis is a printed circuit, installed 
and replaced as a unit. It has proven 
to be more compact, easier to service, 
and less subject to breakdown than 
separate- component circuits. 

An interesting feature of the 630FA 
is the provision for prolonging tube 
life. A time -delay relay tube is used 
in series with the output from the 
low- voltage rectifier. The tube con- 
sists of a heater and two heat- sensi- 
tive switch contacts. When the tube 
is cold the contacts are open. As the 
heater, which is connected in parallel 
with the other tube heaters of the 
chassis, warms up the two contacts, 
they expand and close, completing the 
low- voltage power supply circuit. By 
the time this has happened all tube 
heaters are warm. This results in ef- 
ficient, long -life operation of the tubes, 
including the CRT. -- 
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Fig. 2. Contrast control circuit which leaves 
sync pulse unaffected during adjustment. 

Fig. 3. (A) Circuit for increasing the range of the horizontal width control. 
(B) Keyed a.g.c. circuit with threshold control for weak and strong signals. 
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NOISE IMMUNITY CIRCUITS Ir+ 
By MILTON S. KIVER ' 

Pres., Television Communications Institute 

Part 1. Know your TV receiver noise rejection and sync 

stability circuits for more efficient, faster servicing. 

ONE of the factors which strongly 
influences the design and servicing 
of a television receiver is the fact 

that the eye is a more sensitive organ 
than the ear. Because of this, a con- 
siderable effort is made to protect 
television receiver circuits from ex- 
ternal interference, especially the im- 
pulse type of noise. While such pulses 
may have only a momentary disturb- 
ing effect on the picture elements, 
they can be particularly destructive 
to the smooth functioning of the re- 
ceiver's horizontal and vertical sweep 
systems. A strong pulse can cause the 
picture to roll (indicating loss of ver- 
tical synchronization) or it can break 
the image up into a series of diagonal 
slices (indicating loss of horizontal 
synchronization). Neither effect is de- 
sirable and special precautions are 
taken to avoid them. 

One of the simplest circuits used to 
minimize the effects of noise is shown 
in Fig. 1. The video signal coming into 
the first video amplifier (V,,,) from 
the preceding video second detector 
has the sync pulses negative. Any im- 
pulse noise voltages that may be pres- 
ent and which could disturb the sweep 
oscillators would also extend in the 
same direction. (Noise pulses extend- 
ing in the opposite direction would 
not possess the proper polarity to dis- 
turb the sweep oscillator.) At the first 
video amplifier stage, the grid, plate, 
and screen voltages are so chosen that 
with a normal signal input level at 

the grid, the tube is working over 
most of its operating range. See Fig. 
4. Any large noise pulse that may 
come along would then drive the grid 
into cut -off, and effectively suppress 
much of the noise voltage. In effect 
this serves to improve the signal -to- 
noise ratio of the receiver. 

An extension of the foregoing meth- 
od is employed in the circuit shown 
in Fig. 2. It was found that the peak - 
to -peak video signal at the grid of the 
first video amplifier varied over a 2 
to 1 range. This meant that if the 
sync pulse tips were near tube cut -off 
on strong signals, they would not be 
near cut -off on weak signals. Hence, 
noise pulses received with weak sig- 
nals would be in a better position to 
disrupt sweep circuit operation than 
they would be when strong signals 
were being received. 

To get around this situation, the 
plate voltage of the first video am- 
plifier is made to vary with signal 
strength. When a weak signal is re- 
ceived, the plate voltage on this tube 
drops and hence less voltage is now 
required to drive the tube into cut -off. 
On the other hand, when a strong sig- 
nal is reaching the receiver, the video 
amplifier plate voltage rises, accom- 
modating the tube to this situation. 

The variation in video amplifier 
plate voltage is accomplished in the 
following manner (see Fig. 2). The 
plate leads of the first and third video 
i.f. amplifiers are returned to "B +" 

Fig. 1. Simple noise Immunity circuit, The first video amplifier (V is 
so biased that noise pulses drive the grid to cut-off minimizing their effect. 
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through iisistors R :,D and R :11. These 
same resistors also supply the plate 
voltage for the first video amplifier. 
In other words, the plate currents of 
all three tubes flow through the two 
resistors. Now, when a weak signal is 
being received, the a.g.c. bias voltage 
on the first and third video amplifiers 
is low, permitting these tubes to draw 
a larger plate current. This, in turn, 
means a greater voltage drop across 
R:,R and R:I,. Since the plate of the 
first video amplifier receives its volt- 
age through these resistors, its volt- 
age will decrease. 

By the same line of reasoning, when 
a strong signal is being received, the 
a.g.c. bias increases and the video i.f. 
tubes draw less current. This decreases 
the voltage drop across R3 and 
enabling the video amplifier to receive 
more plate voltage. Thus, the plate 
voltage of the video amplifier is raised 
and lowered in accordance with varia- 
tions in signal strength, thereby lead- 
ing to a better signal -to -noise ratio. 

6BN6 Noise Immunity Circuit 

Noise immunity circuits have been 
placed in the video amplifier stages 
(as above) and in the sync separator 
section. In the latter circuits, one ap- 
proach has been through the use of 
special purpose tubes, such as the 
6BN6. To fully appreciate the unus- 
ualness of this tube, consider its phys- 
ical structure. This is shown in Fig. 5 
and is seen to differ quite markedly 
from conventional tube design. 

Electrons emitted by the cathode 
are formed into a thin concentrated 
beam by the action of the focus elec- 
trode and the first accelerator slot 
and projected onto grid #1. Beyond 
grid #1 a further focusing takes place, 
this time caused by the curved screen 
grid and the grounded second accel- 
erator lens slot and aided by the 
curvature of grid #1. This group of 
elements projects the refocused beam 
onto grid #2 and from here is passed 
on to the plate. 

Now, the concentrated beam of 
electrons approaching grid #1 can be 
stopped completely if the grid is only 
slightly negative, possibly no more 
than -1.5 to -2 volts. When the grid 
potential rises above the cut -off volt- 
age, current flow starts up and in- 
creases rapidly until current satura- 
tion takes place at a slightly positive 
grid voltage. Raising the grid poten- 
tial above this value does not provide 
more current. Thus, within the range 
of a few volts, the tube can be driven 
from cut -off to saturation. 

Grid #2'can also cut -off the beam 
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current, but only if it is strongly neg- 
ative. If it is made zero or positive, 
it will permit electrons to pass with- 
out altering their number. In other 
words it functions as an open gate, 
while grid #1 determines the extent 
of the tube current flow. 

The structural diagram of the 6BN6 
(Fig. 5) is seldom used. Instead, the 
schematic representation of Fig. 3 is 
used. Grid #1 of Fig. 5 is shown at 
pin 2 of Fig. 3. The accelerator is 
available at pin 5. Grid #2 is shown 
at pin 6. The plate is pin 7 and the 
cathode, focus electrode, lens, and 
shield are all tied together at pin 1. 
Pins 3 and 4 attach to the heater ele- 
ments. 

One application of the 6BN6 as a 
sync separator is presented in Fig. 6. 
The output of a 1N64 video second 
detector is fed to a 6AB4 amplifier. 
The sync pulses are negative at the 
detector output but the 6AB4 ampli- 
fies and inverts these before trans- 
ferring them to the 6BN6 sync sep- 
arator. The amplification increases 
the size of the pulses so that they 
have more than sufficient amplitude 
to run the 6BN6 from saturation at 
one end to cut -off on the other. 

The signal coming into the 6BN6 
from the 6AB4 is coupled to grid #1 
of the 6BN6 tube. The grid bias on 
the tube is initially zero, but when 
the positive sync pulses arrive, the 
tube draws a small amount of grid 
current which, after a number of cy- 
cles, charges C, to a negative voltage. 
Between sync pulses, C, discharges 
slightly through R,, but the positive 
tip of each arriving pulse produces 
sufficient grid current flow to recharge 
C, to its previous level. At this posi- 
tive tip, then, current flows through 
the 6BN6 and onto the sweep circuits 
that follow. All other sections of the 
incoming video signal are more nega- 
tive than the sync pulses and since 
only -1.5 volts are required to cut 
the tube off, it can be seen that the 
rest of the signal is effectively sup- 
pressed. If there are any strong noise 
pulses present which extend in the 
same direction as the sync pulses, they 
are flattened due to tube saturation. 

The grid -leak method of biasing the 
6BN6 enables it to accommodate it- 
self to weak signals as well as to 
strong signals. In other words, the 
sync separator bias is self regulating. 

RCA Noise Suicide Circuif 
Noise suppression or noise immunity 

circuits are designed principally to 
protect the sweep oscillators of the 
receiver. Of the two, it is the vertical 
oscillator that requires the greater 
amount of protection since the hori- 
zontal system is, in nearly all in- 
stances, protected by an automatic 
frequency control network. In recog- 
nition of this fact, RCA employs the 
following noise inverting (or, as they 
called it, "noise suicide ") circuit. See 
Fig. 9. 

When a strong noise pulse reaches 
the receiver, it is sufficiently powerful 
at the grid of the 4th video i.f. ampli- 
May, 1953 
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Fig. 2. Improved version of noise suppression circuit shown in Fig. 1. 
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Fig. 3. Schematic symbol of the 6BN6 tube 

fier to cause the grid to go positive. 
The sudden surge of current through 
the tube causes the screen grid volt- 
age to drop sharply and this decrease, 
in the form of a negative pulse, is 
coupled to the grid of the sync sep- 
arator stage. C, and R, serve as the 
coupling circuit between the screen 
grid of the 4th video i.f. amplifier and 
the control grids of the sync separa- 
tors. 

The noise pulse is detected along 
with the normal video signal by the 
video second detector and then ampli- 
fied by the video amplifier. The noise 
pulse now has a positive polarity. It 
is then applied to the grids of the 
sync separators, this being the normal 
path by which sync pulses are trans- 
ferred into the deflection systems. At 
the grids of the sync separators, the 
negative noise pulse obtained from the 
plate of the 4th video i.f. amplifier 
and the positive noise pulse (from the 
video amplifier) cancel each other. As 
a result, only the normal sync pulses 
remain to control the sweep oscilla- 
tors. 

It should be noted that normal sig- 
nals passing through the video i.f. sys- 

Fig. 4. The first video amplifier of Fig. 1. is 
operating over most of its range with normal 
signals; negative noise pulses are cut off. 

Fig. 5. Internal construction of the 6BN6. 

tem do not drive the grid of the 4th 
i.f. amplifier positive and hence do not 
send any pulses through C, and R, to 
the grids of the sync separators. Thus, 
when the normal sync pulses reach 
the sync separators, they are not can- 
celled out. 

Minimizing the effect of strong noise 
impulses is uniquely carried out in the 
circuit shown in Fig. 7. A triode tube 

Fig. 6. Application of the beam -gated 6BN6 tube as a sync separator. 
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Fig. 7. A noise suppression circuit used 
by RCA. See text for operational details. 
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Fig. 8. Block diagram of G -E noise canceller. 

is employed in the video second de- 
tector stage although, as far as the 
detection action is concerned, only the 
cathode and control grid provide the 
detection. (The control grid serves as 
a diode plate). Whatever video signal 
is produced appears across R, and L, 
for application to the following video 
amplifier. 

The plate of the triode is tied into 
the a.g.c. line and is normally nega- 
tive. Therefore, no current flows 
through the plate circuit. However, 
when a strong pulse appears, the cath- 
ode is driven more negative than the 
plate, and current flows rather strong- 
ly in the plate circuit. This causes 
the plate and cathode to appear as a 
low impedance diode across the out- 
put of the final video i.f. amplifier, 

effectively loading down this circuit 
and reducing the amplitude of the 
noise pulse. 

Note, then, that the triode functions 
as essentially two diodes. One diode, 
formed by the cathode and control 
grid, is the detector. The other diode, 
formed by the cathode and plate, is 
normally nonconductive. However, 
when a noise pulse causes it to con- 
duct, it acts as a relatively low im- 
pedance across the output of the final 
video i.f. amplifier, loading this cir- 
cuit down. 

G -E Noise Canceller Circuit 
A circuit which contains a special 

noise canceller tube is employed in 
some General Electric television re- 
ceivers. To better understand the op- 
eration of this circuit, it will be best 
to consider first the block diagram of 
this set. This is shown in Fig. 8. The 
box labeled "Noise Canceller" receives 
its signal from the output of the video 
second detector. This voltage is am- 
plified, inverted, and then fed to the 
"Sync Amplifier and Clipper" box. 
This latter stage also receives a por- 
tion of the video signal from the video 
second detector. (A line is drawn 
from the final video amplifier to the 
sync amplifier indicating that some 
voltage is fed back from this point, 
too. However, for the purpose of ex- 
plaining the operation of the noise 
canceller circuit, this latter feedback 
may be disregarded.) 

A schematic diagram of the noise 
canceller circuit is shown in Fig. 10A. 
The grid of the sync amplifier, V A, 
is fed the composite signal with the 
sync pulses pointing in the negative 
direction. This signal is amplified, in- 
verted, and developed across the plate 
load resistor, R :. At the same time, 
the composite video signal is applied 

Fig. 9. Simplified diagram of RCA noise suicide circuit used in their KCS66 chassis. 
The d.c. voltages of the sync separators are controlled by a.q.c. potentiometer L. 
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to the cathode of the noise canceller 
tube, V,2.. through condenser C 5. This 
tube is controlled by two bias controls. 
An automatic bias is provided by the 
a.g.c. voltage fed to the grid (not 
shown in Fig. l0A), and a manual 
bias is provided by the picture stabil- 
izer potentiometer, R,,,, connected to 
the cathode. The noise canceller tube 
is biased so that it starts to conduct 
only when noise signals extending 
above the sync level occur. This tube 
is shunted across the sync amplifier 
tube VA and when it starts to con- 
duct, it virtually short circuits the 
sync amplifier output, thereby pre- 
venting the noise pulse from travel- 
ling on to the following clipper tube 
and the horizontal and vertical sweep 
systems. If the noise pulse extends 
over several lines, it may wipe out the 
associated sync pulses and when the 
noise pulse itself is removed, there is 
no sync information left for the sweep 
system. Generally only a few sync 
pulses are involved and no loss of syn- 
chronization occurs because of the fly- 
wheel effect of the sweep oscillators 
and their tendency to continue operat- 
ing at the same frequency if left tem- 
porarily untriggered. 

The a.g.c. voltage does not suffice to 
bias correctly the noise canceller tube 
over a wide range of input signals. 
However, by adding the picture sta- 
bilizer potentiometer, bias adjustment 
over a wide range can be achieved. 

Instructions for adjusting this con- 
trol are as follows: 

1. If noise is experienced, turn the 
control clockwise until the noise dis- 
appears. Picture distortion may occur 
if advanced too far. 

2. If two stations of different signal 
strength are to be received, turn the 
control until interference is at a mini- 
mum when receiving the weak station. 
Adjust the control to avoid picture 
distortion on the strong station and 
minimum interference on the weak 
station. 

Before we leave this circuit, a word 
about the two signal paths leading to 
the sync amplifier, VA. One path comes 
from the video detector, the other from 
the output of the final video amplifier. 
Considering path 1, from the video de- 
tector, we see from Fig. 10B that even 
the strongest incoming signal will still 
preserve the sync pulses. Also, on the 
strongest signal, the noise pulses 
would be clipped off and for such sig- 
nals the noise canceller circuit would 
not be required. The noise pulses of 
medium and weak signals, however, 
would get through. 

Now let us look at the video signal 
coming in along path 2. This has been 
amplified and is so strong that the 
sync amplifier stage will show a com- 
pressed sync pulse on a strong station. 
See Fig. 10C. Any noise pulses coming 
in with strong or medium video signals 
now will be cut off and therefore only 
a weak station would require the noise 
canceller circuit. 

Thus, if the sync amplifier, V,,,, 
were to receive only the signal from 

(Continued on page 128) 
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THE ASCO 

"AUDIOMAT" 

THE "Audiomat" was designed to 
provide the maximum flexibility in 
order to meet the demands of the 

present as well as future trends in 
high fidelity equipment. It is capable 
of providing split second switching be- 
tween any one of ten radio tuners, ten 
record players, twenty amplifiers, two 
tape recorders, or twenty speakers. It 
permits playback of tape from the two 
recorders through any one of the 
twenty amplifiers thence through any 
one of the twenty speakers. Any pro- 
gram from any one of the ten radio 
tuners or ten record players can be 
recorded on tape by merely pushing 
a button. Many steps from the con- 
trol panel to the equipment racks are 

By IRVING GREENE 
Vice -President, Asco Sound Corp. 

Music lovers can compare audio 

equipment under ideal conditions 

before making their selections. 

Test control center for 
selecting over 9000 combina- 

tions of hi -fi audio components. 

saved by the remote control of a.c. 
power to the equipment. The units 
are always ready for immediate oper- 
ation and by the simple flick of a 
switch any component in the two racks 
is ready for instant comparison. 

The various units of equipment are 
mounted into specially designed racks 
which provide two advantages in addi- 
tion to "listenability." These rack -type 
cabinets simulate the type of housings 
in which the equipment will be mount- 
ed in the home and give the prospec- 
tive buyer an idea of the amount of 
space required for his installation. 

A loudspeaker "wall" has been set 
up to demonstrate speakers in an "A -B 
test" under ideal conditions. The 14 

One of the two equipment racks used in the '"Audiomat" demonstration system. Note 
the pull-out drawers in which the various audio components are compactly mounted. 
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speakers are mounted in a common 
"infinite baffle" so that they can be 
compared on their own merits under 
identical conditions. This eliminates 
the problems which arise when one 
speaker is housed in, say, a Jensen 
bass reflex enclosure and another in 
an Aristocrat folded corner horn for 
the test and then ultimately installed 
in an R-J enclosure in the customer's 
home. 

The other six speakers used in the 
demonstration unit are actually two - 
and three -way systems installed in 
cabinets or enclosures designed spe- 
cifically for the speaker system by the 
manufacturer. In the center of the 
speaker wall, mounted from the ceil- 
ing at an angle, is an indicating panel 
which contains 20 plastic nameplates 
that are illuminated when the speaker 
under test is in the circuit. Thus the 
listener is always aware of which 
speaker is under test. 

A second demonstration room is very 
similar to the main salon except that 
it more nearly duplicates the physical 
layout of the average home. A minia- 
ture "Audiomat" is set up in this 
"den" to enable customers to select 
equipment under "home" conditions. 

A block diagram of the "Audiomat" 
demonstration system is shown in Fig. 
1. The heart of the entire system is 
the "Audiomat A -B Test Control 
Center." Here 67 push- buttons, actu- 
ating leaf contacts tipped with silver, 
control d.c. voltages that energize the 
coils of more than 80 relays. The re- 
lays, designed to switch a unit into 
the circuit within a fraction of a sec- 
ond, are of the plug -in type (simplifies 
replacement in the event of a break- 
down). The contacts in the relays are 
gold plated for minimum noise and 
long life. The relays are hermetically 
sealed and shielded for minimum hum 
pickup. As shown in the diagram, only 
d.c. cables are run from the control 
panel to each of the two racks. Hence, 
all of the signal wires are kept to a 
minimum length thus avoiding diffi- 
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culties resulting from long leads. The 
relays plug into specially -wired chassis 
that are mounted behind the equip- 
ment racks. Access to the chassis and 
relays is easily accomplished through 
regulation wire panel doors mounted 
on the wall. The chassis are mounted 
"rack style" into the openings in the 
wall behind the back of the equipment 
rack. All wiring is shielded and all 
grounds terminate at one point, thus 
eliminating ground loops. The indi- 
cating lights for each unit mounted in 
the rack are energized by the voltage 
fed across the relay coils. In this man- 
ner the relay and the light indicating 
the unit under test are energized 
simultaneously at the push of a but- 
ton. Selection of inputs to any ampli- 
fier is automatically accomplished. 
When a record player is to be switched 
into the circuit, the listener need only 
place his record on the turntable, set 
his player in motion, and switch the 
selector knob on the amplifier to 
"phono." Equalization for each of the 
different type pickups is accomplished 
by a "correcting resistor" installed 
across the cartridge terminals to per- 
mit the proper "terminating imped- 
ance." 

Direct current for the relays and 
indicating lights is supplied by two 
regulated 6 volt d.c. power supplies. 
All 6 volt lines are fed to the racks 
through a special duct installed in the 
floor. One power supply is for the 
relays (with the exception of the re- 
lays used to select the amplifier in- 
puts) and the indicating lights. The 
other is used to feed the amplifier 
input selector relays. These relays are 
thrown into the circuit with a spe- 
cially designed master relay. 

Another duct installed into the floor 
carries the 20- speaker transmission 
lines. Each line is wired with an L 
pad so that the efficiencies of different 
speakers can be balanced if the cus- 
tomer wishes to compare them under 
equal loudness levels. Normally, all 
pads are out of the circuit and are 
used only at the request of a listener. 

The FM tuners and television units 
are fed from an antenna line by 
means of a Blonder- Tongue transmis- 
sion system. A double -array yagi 
mounted on a 30 -foot tower is installed 
on the roof of a 12 -story building. 
This system feeds an antenna line to 
10 radio tuners and 6 television units. 

The value of such a demonstration 

unit becomes clear when one considers 
the wide range of all types of audio 
equipment now available. 

It is only a few years ago that the 
audio enthusiast could make his selec- 
tion of equipment unhesitatingly -he 
could choose the products of Company 
A or Company B -they being the only 
manufacturers in the field. 

Today literally hundreds of compa- 
nies are producing quality equipment 
for the lush new "audio market" and 
the selection of equipment has become 
a bewildering procedure. Only by try- 
ing out a representative group of am- 
plifiers, speakers, pickups, phono turn- 
tables, record changers, etc. can the 
customer find the equipment which 
appeals to his ear and his pocketbook. 

A unit such as the "Audiomat" en- 
ables the customer to make a true 
comparison under parallel conditions. 
Customers are secure in the knowl- 
edge they have selected their equip- 
ment thoroughly and well. 

This unique and practical unit has 
elicited enthusiastic response from the 
many music lovers who have been 
able to select their own "custom" 
equipment from the wide variety of 
audio components available. 

Fig. 1. Block diagram of the "Audiomat" demonstration system. See text for explanation of the function of the various circuits. 
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. 

Fig. 1. The i.f. strip with 
cover removed. One of 
the i.f. transformers has 
adjustable coupling con. 
trolled from front panel. 

QRM- CUTTING 

ELECTI VIT 
FOR THE 

0B111[E RECIVE 
1/ i 

By 

GEORGE M. BROWN 

NV2CiV 

IT HAS only been in very recent 
years, and after the ubiquitous BC- 
453 "Q5 -er" showed how much 

room for selectivity improvement 
there was even in some of the best 
and most expensive communications 
receivers, that manufacturers have 
been building into them the kind of 
selectivity required for coping with 
the QRM in the really crowded am- 
ateur phone bands such as 75 and 20. 
Little has been done, however, to pro- 
vide similar performance in mobile 
receivers, where selectivity is often as 
important as at the home station. The 
usual practice is to buy or build a 
converter, and to use the standard 
automobile broadcast receiver, usually 
working at 1500 kc., as the remainder 
of the receiving system. The lack of 
a noise clipper can be corrected by 
adding one to the BC receiver. This, 
however, requires digging into some- 
what critical portions of the circuit, 
and has been known to result in 
seriously impaired performance on the 
broadcast band. The consequent strain 
on family amity is roughly equal to 
that produced by the first hole drilled 
in the body of the car for the whip 
antenna mount. An S -meter circuit 
too can be provided, by tapping onto 
the cathode of an r.f. or i.f. stage, 
but the auxiliary circuitry must be 
designed for the particular receiver. 

The lack of selectivity presents an 
even tougher problem. After all, we 
can hardly expect the automobile BC 
receiver manufacturers to worry 
much about our plight. Their receiv- 
ers are built for a different job, and 
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i,. 

Fed directly by the amateur -band converter, this i.f. strip 

provides adjustable selectivity for mobile reception, which 

is often sorely missed in the average mobile installation. 

they really don't do so badly. Adding 
a BC -453 "Q5 -er" will work, if the re- 
ceiver i.f. is in its band, but its size 
is against it, and a plate power sup- 
ply must be provided, since it is 
probably too much additional load for 
the BC receiver vibrator to handle. In 
addition, when the time comes to turn 
the car in on a new one with a differ- 
ent arrangement of tail lights or 
three propeller spinners instead of an 
inadequate one or two, the whole 
process must be repeated. Through 
some lamentable oversight (I'm sure 
that must be the reason) last year's 
radio just won't fit in this year's dash. 

After considering these facts of life, 
and having quite a few 75 -meter 
QSO's broken up when a perfectly 
readable S -7 or 8 signal was com- 
pletely blanketed by a stronger one, 
ten or fifteen kc. off the frequency, it 
was decided to see if the whole prob- 
lem couldn't be solved by a single 
unit. It seemed logical to retain the 
power supply of the broadcast re- 
ceiver, and its audio system from 
gain control to speaker, but to draw 
the dividing line between the broad- 
cast equipment and the ham equip- 
ment at the input to the gain control 
rather than at the BC antenna input. 
In addition to permitting whatever 
selectivity was desired to be built in, 
this approach permitted designing ef- 
fective noise -clipping into the demod- 
ulator, and also incorporating the 
necessary circuitry for an S- meter, all 
in a single small unit. 

The "i.f. strip" that resulted turned 
out to be a straightforward job, with 

no bad habits and no ticklish tenden- 
cies. As shown in the schematic, Fig. 
2, it takes the 1500 kc. output of the 
converter, converts it to 85 kc., and 
then really goes to work on the selec- 
tivity. It includes a built -in peak -clip- 
per, variable selectivity, and a jack 
for an S- meter -all in a box small 
enough to strap to the converter, or 
mount under the dash, and still leave 
knee room. 

Input Circuit 
The input transformer, T,, was 

made from a 1415 kc. i.f. transformer 
from a 3 to 6 mc. SCR -274/N receiver. 
In order to avoid tapping the primary 
coil, a tapped- condenser type of line- 
to -grid matching was used, by adding 
the 2000 ;odd. condenser C., in series 
with the ground side of C,, the origi- 
nal 180 µofd. ceramic button. The only 
other change required was to remove 
two turns from the primary and three 
from the secondary, to permit tuning 
to 1500 instead of 1415 kc. These two 
tuned circuits, together with the usual 
single -tuned 1500 kc. output trans- 
former in the converter, provide 
enough selectivity to attenuate the 
image of the 85 kc. i.f. by over 60 db, 
even though it is only 170 kc. away. 

There is nothing sacred about the 
type of input transformer used. If 
the SCR -274/N type is not available, 
any permeability -tuned 1500 kc. inter - 
stage i.f. transformer such as a J. W. 
Miller Co. 912 -W2 would be equally 
satisfactory, with no modification ex- 
cept to add C,. C, should be made 
approximately ten times the capacity 
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es OR50 KC. 
SEE TEXT 

of C :. Also, non -surplus 50 -kc. trans- 
formers may be used in the i.f. stages, 
as will be discussed below. 

I.F. Amplifier 
In order to obtain the high degree 

of adjacent -channel selectivity that 
was desired, two stages of i.f., using 
the three 85 kc. i.f. transformers from 
a beaten -up BC -453 were used. After 
removing the little mounting plates 
that are found on them the trans- 
formers were mounted directly to the 
chassis, using the same four screws 
each that held them to the plates. 
There seems to be no particular ad- 
vantage in retaining the original 
plug -in mounting, and direct mount- 
ing provides a more solid and compact 
assembly, as well as eliminating the 
difficulty of trying to salvage the 
spun -in mounting bases from the orig- 
inal chassis. The external leads were 
soldered directly into the transformer 
terminals. 

The same method, of course, was 
used in mounting the 1500 kc. input 
transformer, since it is identical 
mechanically to the 85 kc. units. 

The plates and screens of all tubes 
are all fed from the same 100- to 125- 

volt source, with suitable decoupling 
circuits. This method of operation per- 
mits a single bypass condenser for 
each tube for both plate and screen, 
not only saving condensers and screen 
dropping resistors, but also simplify- 
ing wiring. The mutual conductance 
of the tubes used with plate and 
screen voltage equal is almost iden- 
tical to that obtained with higher 
voltage on the plates, and the power - 
handling capacity is entirely adequate. 
Further to save space and for ease 
of mounting, six of the .05 /dd. bypass 
condensers were salvaged from the 
same BC -453 that contributed the i.f. 
transformers, in the form of two 
triple units. 

Note that all of the i.f. transformers 
except one have taps on both coils, 
one for the plate and one for the grid. 
This feature is intended to increase 
the "Q" of the circuits, and hence the 
selectivity, by reducing the grid and 
plate loading. All originally were so 
tapped, but it was found desirable to 
use the full secondary of Tr in order 
to obtain a few db more gain that 
seemed to be needed. The increase in 
gain was marked, and the decrease in 
selectivity was negligible. 

The BC -453 transformers are built 
with adjustable coupling, permitting 
them to be tuned in the uncoupled 
position and then coupled up to or 
slightly beyond critical. This feature 
permits a considerable degree of con- 
trol over the passband of the ampli- 
fier and the temptation to bring one 
of these controls out to the front 
panel, for an operating selectivity 
control, was too great to resist. The 
Rube Goldberg mechanism shown in 
the photographs, Figs. 3 and 4, did the 
job. Note that the selectivity control 
knob on the panel operates a crank 
pin, which is coupled by a connecting 
rod to a bell crank, mounted on the 
opposite side of the chassis. This bell 
crank, in turn, operates a push rod, 
which goes up through the chassis and 
is secured to the adjusting rod at the 
top of the transformer by means of a 
bushing and set screw. It is necessary 
to remove the threaded bushing at 
the top of the transformer, normally 
used to hold the protecting cover, in 
order to get enough room to make a 
secure connection to the adjusting 
rod. In order to prevent vibration 
from changing the adjustment, and to 
obtain a snug fit for the shaft that 

Fig. 2. Circuit diagram of the selective mobile i.f. system. The input is led by an amateur -band converter; power and audio are supplied by the car broadcast receiver (connections in Fig. 6). The system has its own noise clipper and a.v.c. 
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Fig. 3. Top view, showing tube and transformer layout and sheet -metal covers. 

The method of adjusting the coupling of T. (lower right) is explained in the text. 

comes through the panel, a Millen 
#10061 dial lock was used as a nut 
on the inside end of the shaft bushing. 
Adjustment of the tapered nut of this 
excellent device permits just the de- 
sired frictional drag on the control, 
and zero slop in the bearing. Its use 
for this and similar applications is 
highly recommended. 

This may all seem like a lot of trou- 
ble to obtain a little front -panel con- 
trol of selectivity but it has turned 
out to be well worth the effort ex- 
pended. With the control set for max- 
imum selectivity, the bandwidth is 3 
kc. at 6 db down, and 12 kc. at 60 db 
down, enough to do a lot of QRM - 
cutting on a band as crowded as 75, 
but rather sharp and difficult to tune 
on 10. At minimum selectivity, it is 
7 kc. wide at 6 db down, and about 
18 at 60, about right for ten, and also 
useful on 75 when few stations are on 
and the added highs provided by the 
wider passband can be received with- 
out QRM. And it is always fun when 
showing off your mobile rig to be able 
to amaze the converter -BC receiver 
addict with the way you can clip side- 

bands and cut through the QRM just 
by turning the selectivity knob. 

BC- 453's, and even their 85 kc. i.f. 
transformers separately, are still 
available, but they are beginning to 
get scarce and more expensive on the 
surplus market. The best commercial 
substitute presently available appears 
to be the James Millen Co. #64051. 
If such a unit is used, it will be neces- 
sary to increase the size of the chassis 
and case slightly to accommodate 
these transformers, and to eliminate 
the front -panel selectivity control. 
The Millen transformers are designed 
for 50 kc., rather than 85 kc. as the 
ones from the BC -453 are, but all that 
is necessary to accommodate the dif- 
ferent i.f. is to adjust the oscillator 
frequency to 1450 or 1550 kc., instead 
of 1415 or 1585. The range of the 
tuning slug will be found adequate. 

Detector -Clipper 

A 1N34 crystal is used for the de- 
modulator, working directly into the 
6AL5 double series -gated noise clip- 
per. R. was provided as a front -panel 
adjustment of clipping level, but there 

Fig. 4. Bottom view. Note the crank pin, connecting rod, and bell crank at right 
for operating the selectivity control push rod. which goes up through the chassis. 
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is considerable question as to whether 
or not it is needed. In practice, it was 
found that the optimum adjustment 
was for minimum clipping, at which 
position there was no noticeable dis- 
tortion from the clipping, and it 
seemed to do almost as good a job on 
ignition noise as with heavier clipping 
and more distortion. It is easy to in- 
clude, however, and occasionally does 
some good. 

The a.v.c. voltage is obtained from 
the same germanium diode, and ap- 
plied to the mixer and first i.f. It is 
also brought out for use in the con- 
verter, where it is most helpful in 
combating overloading from nearby 
stations. No a.v.c. is used on the last 
i.f. stage. This tube has a hard job 
assigned to it, since It has to supply a 
considerable amount of power to the 
diode demodulator and it can't do it 
properly if it is throttled back by 
a.v.c. Reduction of the power -han- 
dling capabilities of the last i.f. tube 
by a.v.c. with consequent overloading 
is the unsuspected cause of much dis- 
tortion in some receivers. It should 
seldom be used, and then with great 
caution. 

S -Meter Circuit 
The S -meter circuit shown is de- 

signed to produce zero current on the 
associated meter with zero signal, and 
increasing current with signal, in con- 
trast to a simple meter in the cathode 
of a tube controlled by a.v.c. (which 
reads backward) indicating maximum 
with no signal and less with increas- 
ing signals. This circuit is also not 
seriously affected by plate voltage 
changes, particularly in the weak sig- 
nal and noise level range, where a 
simple cathode meter may change two 
or three "S" units depending upon 
battery condition. 

The circuit operates on the bridge 
principle, with R, being adjusted for 
zero current on the meter with the 
antenna grounded. Under this condi- 
tion, a.v.c. voltage is zero, and cathode 
current of V. is maximum, producing 
a maximum voltage at point "B" 
(cathode of V., Fig. 2). The zero - 
current adjustment of Rr produces the 
same voltage at point "A" (in J_, Fig. 
2). When a signal is received. a.v.c. 
causes the cathode current of V., and 
hence the voltage at "B" to drop, and 
current flows from "A" to "B." 

The values shown for the resistors 
are intended for a 150 -microampere 
meter. If a meter of less sensitivity is 
used, the total resistance of the R, -R.- 
R, combination and R. will need to be 
decreased accordingly. A higher sensi- 
tivity meter can be used by inserting 
a resistor in series with it to keep it 
on scale with the strongest signal. R. 
and R. may be replaced by a single 
resistor of suitable value if desired. 

Construction 

The entire unit was built on an alu- 
minum chassis 3%" by 61%" (about 
414" by 6%" with Millen i.f. trans- 
formers), bent up from sheet stock. 

(Continued on page 116) 
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U.H.F. -V.H.F. ANTENNA COUPLER 
By 

EDWARD FINKEL and JAMES C. SARAYIOTES 
JFD Manufacturing Co., Inc. 

Single lead -in from separate v.h.f. and u.h.f. antennas is 

possible when using a coupler of the type described here. 

IN AREAS now receiving u.h.f. serv- 
ice in addition to v.h.f. transmis- 
sions, the service technician will 

often encounter the home owner's re- 
luctance to add yet another antenna 
to his private skyline and his addi- 
tional reluctance to invest in a second 
complete antenna installation to pro- 
vide u.h.f. signals. Among the new TV 
products introduced recently is the 
JFD "JeTie," a printed circuit cou- 
pling device which combines separate 
low v.h.f., high v.h.f., and u.h.f. an- 
tennas on a single mast with a single 
downlead. It thus solves the "skyline" 
problem and minimizes the expense of 
the u.h.f. antenna installation when 
added to the existing v.h.f. antenna. 

Interestingly enough, the major 
number of v.h.f. installations, con- 
verted to receive u.h.f., require a cou- 
pler for quite another reason. TV sets 
adapted to receive u.h.f. by strip con- 
version (and most new continuous 
tuning v.h.f. and u.h.f. sets also) pro- 
vide only one pair of input terminals. 
It is not possible to bring separate 
v.h.f. and u.h.f. downleads to these 
receivers. A coupling device which 
will permit the antennas to be termi- 
nated in a single downlead is, there- 
fore, a necessity. 

For installations using separate 
u.h.f. translators or converters, pro- 
viding a pair of terminals for u.h.f. 
and a separate pair for v.h.f., a cou- 
pler at the antennas, a single down- 
lead, and a second coupler at the 
receiver provide for a completely 
matched 300 -ohm system, a faster, less 
expensive installation, and a less com- 
plicated skyline. 

The "JeTie" is a passive broadband 
network, designed to match the pop- 
ular 300 -ohm balanced input system. 

Fig. 2 is a simplified schematic rep- 
resentation of the coupler. The TV 
downleads are always connected to 
terminals A and H, and the leads 
from the u.h.f. antenna (470 -890 mc.) 
are always connected to F and G. 
When a broadband v.h.f. antenna (54- 
216 mc.) is used, it is connected across 
B and E. When separate antennas are 
used for the high and low v.h.f. bands, 
the low -band antenna is connected to 
B and C and the high -band antenna 
is connected to D and E. 

Operation of the JFD "JeTie" de- 
pends on the properties of the paral- 
lel- resonant circuit. Reference to the 
simplified schematic, Fig. 2, shows 
that it consists of five parallel -reso- 
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Fig. 1. Antenna coupler shown at 
left may combine a u.h.f. bowtie 
with a v.h.f. fan as seen above. 

nant networks. The circuit parame- 
ters are such that over the low v.h.f. 
frequency range, a very high imped- 
ance is presented across terminals B, 
C and a short circuit is presented 
across terminal pairs D, E and F, G. 
For the high v.h.f. band, short circuits 
are presented across terminal pairs B, 
C and F, G; and a very high imped- 
ance is presented across D, E. For 
signals in the u.h.f. band, shorts are 
presented across B, C; and D, E and a 
very high impedance is presented 
across terminals F, G. 

The reason the circuit works in this 
fashion is that the impedance of a 
parallel inductance -capacitance net- 
work is purely resistive at resonance. 
Away from the resonant frequency 
the impedance is inductive or capaci- 
tive, depending upon the frequency. 
The magnitude of the impedance away 
from resonance depends on the "Q" of 
the circuit; it will be low if the "Q" 
is high and vice versa. 

It can, therefore, be seen that with 

Fig. 2. Equivalent circuit of the coupler 
showing the antenna connecting points. 
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the appropriate choice of "Q" and L/C 
ratio for each network, it is possible 
to connect the v.h.f. and u.h.f. anten- 
nas simultaneously to a single pair of 
downleads, and have each properly 
terminated in the 300 -ohm receiver in- 
put (over its appropriate frequency 
range) with a minimum insertion loss 
and voltage standing wave ratio. 

The fact that coupling devices of 
this type are always exposed to rain, 
heat, cold, snow, and humidity poses 
very exacting problems, for the ac- 
cumulation of dirt and rain water 
threaten to create capacitive effects 
which can seriously change the elec- 
trical characteristics. The "JeTie" is, 
therefore, hermetically sealed and, as 
a result, is free from this serious 
danger. 

The housing of the "JeTie" has been 
deliberately designed to provide maxi- 
mum separation of the printed circuit 
from the shell of the enclosure. Five 
eighths of an inch separates the 
printed circuit from the shell of the 
enclosure, thereby minimizing the pos- 
sibility of developing unwanted capac- 
itive effects between what dirt may 
accumulate on the shell and the 
printed circuit itself. In addition, the 
smooth, convex enclosure surface 
minimizes the possibility of dirt ac- 
cumulation. The surface of the cou- 
pler, which will face the sun, is clear 
and silvered, effecting a rejection of 
heat. The surface which faces away 
from the sun is black effecting an effi- 
cient conduction of heat away from 
the coupler. -- 
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TRANSISTOR - OPERATED 

PHOTOCELL RELAY 

Fig. 1. Over -all view of author's unit. A 
discarded exposure meter cell was used. 

WHILE battery- operated, self -con- 
tained photocell relays are certain- 
ly not new (see "A Photoelectric 

Headlight Dimmer" by P. J. Vogelge- 
sang, RADIO & TELEVISION NEWS, Janu- 
ary, 1953), the unit shown in Fig. 1 
does possess several unique features. 
First, no resistors, coils, transformers, 
condensers, or vacuum tubes are used 
in its construction. Secondly, a single 
inexpensive, comparatively low volt- 
age battery is all that is required for 
its operation and this is contained 
within the small housing shown. The 
battery life is fairly long, due to the 
low current drain. 

All these features are made possible 
by the use of a self -generating photo- 
cell, together with a direct current 
transistor amplifier. Only a few parts 
are required for the device, as can be 
seen in the schematic diagram (Fig. 
2), and the interior view given, Fig. 6. 

Circuit Description 

The operation of the circuit may be 
easily followed by reference to the 
schematic diagram of Fig. 2. The Ray - 
theon CK721 transistor ( "p -n -p" type) 
is the "heart" of the device, and is 
connected as a direct -coupled grounded 
emitter amplifier. This serves to am- 
plify the weak current obtained from 
the photocell sufficiently to operate 
the relay, RL,. 

As long as no light falls on the 
photocell, the base current of the 
transistor is essentially zero, and 
negligible collector current flows 
through RL,, which remains open. 
When light is allowed to fall on the 
photocell, a small base current starts 
to flow, permitting a corresponding in- 
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By 

LOUIS E. GARNER, JR. 

Construction details on a simple unit which has many uses 

in the home or shop. Power requirements are low and cheap. 

crease in the flow of collector current 
through the relay. The collector cur- 
rent is several times greater than the 
base current, with a current amplifi- 
cation of ten comparatively easy to 
achieve. 

As the light intensity increases, 
base current and collector current 
also increase, until the current 
through the relay is sufficient to close 
it. 

If the light intensity falls off, a cor- 
responding decrease in base and col- 
lector current is obtained. However, 
the relay does not open until the light 
level drops appreciably, since less cur- 
rent is required to hold the relay 
closed than is needed to close it. Un- 
der normal conditions, the base cur- 
rent does not exceed a few hundred 
microamperes, while the collector cur- 
rent does not exceed a few milliam- 
peres. 

Collector voltage is supplied by bat- 
tery B,, with switch S, provided to 
open the collector circuit when opera- 
tion of the unit is not desired. 

Thus, only five electrical compo- 
nents are used in the entire device - 
a photocell, a transistor, a relay, a 
switch, and a battery. 

Construction Hints 

With the single exception of the 
photocell, all the parts used in build- 
ing the device are easily obtained 
from radio -electronic wholesale parts 
distributors. A "self- generating" pho- 
tocell may or may not be available at 
a particular distributor, depending on 
local demand. Although this item is 
commercially manufactured, not all 
supply houses have sufficient demand 
for the item to warrant stocking it. 

The photocell used by the author in 
building the model shown is a sele- 
nium cell salvaged from a defective 

exposure meter of the type used in 
amateur photographic work. These 
meters consist of the basic photocell 
together with a microammeter. Since 
the meter movement is more suscepti- 
ble to mechanical damage than is the 
photocell, it is sometimes possible to 
pick up a "defective" unit in which 
only the meter movement is damaged 
-the photocell is virtually in perfect 
condition. In most cases, the cost is 
negligible. 

Even where it is necessary to pur- 
chase an exposure meter in "operat- 
ing" condition, the price of a used unit 
is likely to be quite low. A used but 
operating unit offers the further ad- 
vantage of supplying the experimenter 
with a sensitive microammeter for 
other work. 

A certain amount of ingenuity may 
have to be exercised by the builder 
in mounting the photocell, depending 
upon its actual shape and size -some 
are round, others square, and still 
others rectangular. The one used by 
the author is shown in Fig. 5. 

In mounting the photocell proper, it 
is best not to attempt to solder leads 
to it. Use spring contacts made from 
phosphor bronze or similar material. 
If a commercial unit is used, it will 
generally have leads or terminals pro- 
vided. 

No special precautions are neces- 
sary when assembling and wiring the 
circuit, and the builder may follow his 
own inclinations as far as layout is 
concerned. The unit shown in the 
photographs was housed in an old 
shield can, but almost any type of 
housing may be used -a plastic or 
wooden box, a small metal utility box, 
or even a small chassis, with a bottom 
plate used as a "cover." 

A hole must be provided in the 
housing, of course, to permit light to 
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strike the photocell. Generally, no lens 
will be required unless the builder 
wishes to increase the over -all sensi- 
tivity somewhat by concentrating light 
from a large area on the cell, using 
a good sized lens. 

The effect of light striking the unit 
from an angle can be reduced either 
by using a lens ahead of the photocell 
or by mounting a closed tube in front 
of the cell, as shown in Fig. 3. The 
interior of the tube should be finished 
in dull black to reduce interior re- 
flections. The tube has not been used 
in the model shown in the photo- 
graphs. 

Parts Substitutions: A toggle, lever, 
rotary, or almost any type of switch 
may be used in place of the slide 
switch employed in the model. A lock 
switch is particularly good for this 
application, as it permits only the 
owner to turn the unit "on" or "off." 

Other relays may be used in place 
of the one specified in the parts list. 
When choosing a substitute relay, pick 
one having good sensitivity. The relay 
should have a reasonably high coil 
resistance and should close on less 
than 5 ma. However, the so- called 
"plate" relays are not suitable for 
use here due to their high coil re- 
sistance, requiring much higher sup- 

. ply voltages for proper operation. 
Best results will be obtained with sen- 
sitive relays having a coil resistance 
of 3000 ohms or less. 

In general, the more sensitive the 
relay, the more sensitive will be the 
complete device (requiring less light 
for operation). 

If other relays are used, it may be 
found possible to use a supply volt- 
age of less than 15 volts. 

In any case, the choice of a battery 
should depend on the intended opera- 
tion of the unit. A hearing aid type 
battery (Burgess U10) was used in the 
model and is given in the parts list. 
This particular battery was chosen 
because of its low cost, ready avail- 
ability, and reasonable life under the 
low current drain required by the 
device. 

Where the unit is to be used in an 
application requiring extreme battery 
life, a larger battery might well be 
employed. 

Adjustment and Operation 
Once the wiring has been com- 

pleted, a milliammeter should be con- 
nected in series with the relay and 
the unit turned "on." Light should 
then be permitted to fall on the photo- 
cell. A marked increase in collector 
current flow should occur, as indicated 
by the milliammeter reading. If this 
current increase does not occur, re- 
verse the connections to the photocell 
-base current must have the correct 
polarity. 

Next, the relay's sensitivity must be 
adjusted so that the relay closes when 
light is falling on the photocell and 
opens when the light source is inter- 
rupted. Use a focused light source 
supplying the same amount of light as 
will later be used in the intended ap- 
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plication. The relay's sensitivity can 
be changed by tightening or weaken- 
ing the tension on the armature 
spring and by adjusting the armature's 
position relative to the core piece. 

Be sure sufficient light is employed, 
the sensitivity of the completed unit 
may vary considerably, depending on 
the photocell used, the relay used, the 
adjustment of the relay, and other 
factors. 

In the model built by the author, 
the light obtained from a 3 -cell flash- 
light held two to three feet away 
from the opening in the housing was 
sufficient to operate the relay. This 
light fell through a %" diameter 
round hole in the housing to strike the 
photocell. Because of this, only about 
half the photocell's area was used. 
Greater sensitivity could have been 
obtained by using all of the photocell's 
active area. The set -up employed in 
this test is shown in Fig. 4. 

Applications 
The applications of the photocell re- 

lay described in this article parallel 
the applications of photoelectric relay 
units in general, although there is 
somewhat greater versatility because 
operation is possible anywhere (spe- 
cial power is not required) and be- 
cause of the small size possible in as- 
sembling a complete unit. However, a 
review of possible applications might 
be of interest to the reader, and may 
aid him in selecting or devising special 
applications of his own. 

In considering applications for the 
photocell relay, the device can be 
considered as a switch that performs 
any one of the following functions, 
depending on how the connections to 
the relay contacts are made: 

1. To open a circuit when light 
strikes the photocell. 

2. To open a circuit when light 
striking the photocell is interrupted. 

3. To close a circuit when light 
strikes the photocell. 

4. To close a circuit when light 
striking the photocell is interrupted. 

Irrespective of the connections 
chosen, it is best to supply power to 
operate the external device from a 
separate power source, rather than to 
attempt to use the small battery in 
the photocell relay circuit proper. 

A few possible applications follow, 
but these should, by no means, be con- 
sidered a complete list. 

Burglar Alarm: The light source 
and photocell relay may be arranged 

Fig. 5. Photocell used by author. Other 
sizes and shapes may be used. See text. 

A NC NO 

PHOTO -CELL 
(SEE TEXT) 

st 

IIeL 

et 
RL,- Sensitive relay. 2500 ohm coil (Ad- 

vance Type 850 or equiv.) S,- S.p.s.t. slide switch 
B, -15 volt hearing -aid type battery (Burgess 

Type 1110) 
V, -CK721 -n-p" transistor (Raytheon) Photocell- Selenium photocell (salvaged from 

exposure meter) 

Fig. 2. Complete circuit diagram of photo- 
cell relay. Only five components are used. 

Fig. 3. A shield in front of cell cuts off 
light which might strike cell from an an- 
gle. Suitable for door -opener application. 

Fig. 4. Test set -up for photocell relay. 

so that anyone entering a protected 
area causes an alarm bell to sound. 

Doorway Annunciator: A light 
(Continued on page 165) 

Fig. 6. Interior view of photocell relay. 
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MAC'S RADIO 

SERVICE SHOP 
By JOHN T. FRYE 

i AC," Barney suddenly blurted, 
"I've got a problem." 

"So what. I'm not going to 
play Dorothy Dix to your Romeo," Mac 
warned his assistant; "and if you want 
advice about your love life you can 
just -" 

"I never have any trouble with my 
women," Barney interrupted; "and if 
I did I'd certainly not ask you for help. 
Taking such a trouble to an ancient 
flint- hearted Scotsman would be like 
asking an Eskimo about cactus. My 
problem," he concluded witheringly, 
"has to do with the one subject you 
know something about: radio." 

Mac smothered a grin at this sharp 
thrust. "It's nice of you to admit I 
know something about something," he 
said with suspicious mildness. 

"Last night," Barney said, "a friend 
of mine by the name of Mr. Smith was 
over at the house, and we got to talk- 
ing about frequency modulation. He 
has always been interested in radio 
and had read a lot about it, but one 
thing he has never been able to get 
clear in his mind is how changing the 
frequency of the carrier can modulate 
that carrier. He simply cannot see 
how swinging the carrier farther and 
farther each side of the center fre- 
quency can produce louder and louder 
tones in the receiver. I tried to ex- 
plain it to him with no luck at all. To 
tell you the truth, by the time I fin- 
ished 'explaining' to him how FM 
works I was not sure about it myself." 

"You should have used an analogy," 
Mac observed. "The only way you can 
explain details of an unfamiliar sub- 
ject to a person is in terms of some- 
thing that he does understand." 

"Okay," Barney challenged, "let's 
see you dig me up a good analogy I 
can spring on Mr. Smith tonight." 
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A LITTLE LIGHT ON FM 

"Since we are trying to cast some 
light on the subject of FM and since 
we are talking now to a very light in- 
tellect, suppose we use a light anal- 
ogy," Mac began. "Assume we have 
a direct- current lighted neon lamp 
shining on a photoelectric cell. As we 
know, the output of the cell depends 
upon the amount of light falling on its 
sensitized plate. While steady direct 
current is lighting our lamp, its light 
output will be constant and the output 
of the cell will maintain a fixed value 
with no variations. 

"Next, let us place an alternating 
current generator in series with the 
d.c. source lighting our neon lamp. 
Let's assume the output of the genera- 
tor is correct to double the brilliance 
of the lamp when the two voltages aid 
each other and that the lamp output 
is reduced to zero when the a.c. voltage 
and the d.c. voltage oppose one an- 
other. Since the neon lamp responds 
instantly to the voltage across it, its 
light output will vary smoothly in step 
with the frequency of our a.c. genera- 
tor. If that generator puts out 400 
cycles -per- second, our light will be go- 
ing up and down 400 times a second. 
The photocell responds to the light 
reaching it, so its output will also be 
rising and falling 400 times each sec- 
ond. 

"The whole system is similar to an 
amplitude -modulated radio transmit- 
ting- receiving system. The lamp is the 
carrier generator. The a.c. generator 
is the modulator. The amplitude - 
modulated light beam is the ampli- 
tude- modulated carrier. The cell that 
faithfully reproduces in its output cir- 
cuit the variations in the light inten- 
sity falling upon it is the AM detector. 
Note carefully that swinging our d.c. 
lighted lamp back and forth in a small 

arc in front of the photocell does not 
materially change the amount of light 
falling on that cell and so produces 
no change in its output." 

"I'm with you so far," Barney en- 
couraged. 

"Good. Suppose now we replace our 
single photocell with two carefully 
matched cells mounted as close to- 
gether as possible and with their sen- 
sitive areas facing the lamp. Further- 
more, let us place a mask between the 
lamp and those cells with a small 
opening in the mask so proportioned 
that the light from the lamp just 
covers the inside half of each cell's 
sensitive area. The outside halves are 
in darkness. 

"The output of this new light- detec- 
tor is measured across the two photo- 
cell outputs; in other words, the only 
time we will get a reading is when 
there is a difference in the outputs. 
That means that now if we connect 
our a.c. generator in series with the 
d.c. source and make our light 
brighten and dim as we did before, 
there will be no equivalent variation 
in the output of our twin photocell 
detector. While the output of each cell 
will be rising and falling in accordance 
with the variation in light falling on a 
portion of its sensitized plate, the two 
outputs will be rising and falling 
exactly in step with each other; so 
there will never, at any time, be a 
difference in voltage measured from 
one output to the other." 

"It's getting a little thicker, but I'm 
still following -I think," Barney mut- 
tered. 

"Now let's see what happens when 
we move our lamp sideways," Mac 
continued. "As soon as the lamp starts 
to move, the light shining through the 
hole in the mask begins to move off 
one of the photocell plates and on to 
the other. The output of the cell 
whose sensitized area is receiving 
more light begins to increase; the out- 
put of the cell from which the light 
is leaving begins to decrease. The 
combination output -measured across 
these opposite -going individual out- 
puts- begins to rise, and it continues 
to do so until the lamp has been 
moved far enough away from its 
original position so that one of the 
photocell plates is receiving all the 
light and the other is in complete 
darkness. Continuing to move the 
lamp in the same direction causes the 
light to move off the plate on which 
it is shining, and then this cell's out- 
put starts to fall toward the zero out- 
put of the other cell still in darkness. 

"On the other hand if we return the 
lamp slowly to its original position 
the voltage difference between the two 
photocell outputs returns to its origi- 
nal balanced zero condition; but if the 
lamp is moved on past this point so 
the cell that formerly lost the light 
now gains it and the other cell slides 
into darkness, our combination out- 
put again approaches a peak value 
equal to that attained before, but this 
time the polarity is reversed. 

(Continued on page 159) 
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THE 1953 Du Mont "Telesets" have 
many new features designed to pro- 
vide optimum response both in pri- 

mary and fringe signal areas. In 
order to efficiently service these new 
chassis, the service technician should 
understand the operation of the var- 
ious circuits and, further, should be 
appraised of the correct procedure for 
testing and aligning. This article will 
attempt to convey this information to 
the reader. Only those circuits which 
are new or unusual will be explained 
in detail. The information contained 
in this article applies to the Du Mont 
RA- 166/167 and 170/171 chassis. 

All of these chassis are equipped 
with 13- position turret v.h.f. tuners of 
similar design. The tuner r.f. ampli- 
fier is a 6BK7 in a low -noise cascode 
circuit. A 6J6 dual triode serves as 
the oscillator and mixer. 

The RA -171 is equipped with sep- 
arate u.h.f. and v.h.f. tuners. When 
the v.h.f. tuner turret is placed in the 
thirteenth position the output of the 
u.h.f. tuner is connected to the input 
of the v.h.f. tuner. In addition, the 
v.h.f. oscillator is disabled and the 
necessary components in the u.h.f. 
tuner are switched to permit the v.h.f. 
tuner to operate as a 41 mc. i.f. ampli- 
fier. 

The u.h.f. tuner is of the continu- 
ous- tuning type. The tuner circuits 
consist of a double -tuned preselector, 
a crystal diode mixer and a u.h.f. os- 
cillator, as shown in Fig. 1. Capaci- 
tively -tuned shorted coaxial lines are 
used in the preselector circuits. The 
coaxial lines are less than a quarter 
wavelength long and are, therefore. 
predominately inductive. The lines are 
tuned to the desired frequency by the 
addition of capacitance (C, and C,) 
across their unshorted ends. In this 
way the tuned lines become parallel 
resonant circuits. C, and C: are var- 
iable and tune the preselector circuits 
through the entire u.h.f. band. 

The input impedance of the tuner 
is 300 ohms, balanced to ground. The 
transmission line is coupled to the first 
preselector circuit by two half -turn 
loops located between the inner and 
outer conductors of the line. Coupling 
between the first and second preselec- 
tor circuits is provided by two loops. 
L , and L,.,. The loops function in the 
same manner as conventional link 
coupling. Two loops are used to pro- 
vide more uniform coupling over the 
tuning range. The output of the pre - 
selector is applied to a crystal mixer, 
CR, by means of a tap on the inner 
conductor of the second tuned line. 

The tapped line is analogous to a 
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By JOSEPH ROCHE 
Allen B. Du Mont Laboratories. Inc. 

Circuit operation and servicing procedures for efficient 

handling of the new Du Mont RA-166/167,170/171 chassis. 

tapped coil in a lower frequency cir- 
cuit. 

A push -pull, tuned -plate, tuned- 
grid circuit is used in the u.h.f. oscil- 
lator. To permit the use of an exist- 
ing tube type of known reliability and 
availability the oscillator is operated 
at one -half the desired frequency. Op- 
eration at a lower frequency also 
results in improved stability and uni- 
formity in manufacture. The oscilla- 
tor tube is a 6J6. 

The oscillator plate coil is a flat 
half turn, stamped from heavy sheet 
metal to provide maximum uniformity 
and rigidity. The plate circuit is tuned 
by means of a split stator condenser. 
C,. The rotor of C, is ganged with the 
preselector and harmonic selector tun- 
ing condensers. L... in the oscillator 
grid is self resonant at the lower end 
of the oscillator tuning range. It main- 
tains the oscillator output at the lower 
frequencies where it would normally 
fall off. 

The oscillator output signal is ap- 
plied to a crystal harmonic generator, 
CR,,,. Coupling between the oscilla- 
tor and the harmonic generator is 

provided by coupling loop L,,,. The har- 
monic generator distorts the oscillator 
signal, increasing its harmonic con- 
tent. The proper oscillator harmonic 
signal is selected by means of a third 
tuned coaxial line. By means of a 
tap on the center conductor of the 
harmonic -selector coax line, the oscil- 
lator 2nd harmonic signal is applied 
to the mixer, CR,, . 

The i.f. signal appears across 
From this point the signal is link 
coupled (L,,,) through a 72 -ohm coax 
line to the input of the v.h.f. tuner. 
The v.h.f. channel selector actuates 

applying "B + to the u.h.f. tuner, 
when it is switched to the thirteenth 
or u.h.f. position. 

The output frequency of the u.h.f. 
tuner is 41 mc. and the v.h.f. tuner 
operates as a 41 mc. i.f. amplifier 
when receiving u.h.f. stations. 

I.F. and Detector Circuits 
Four 41 mc. stagger -tuned inter - 

carrier i.f. stages, employing 6CB6's, 
are provided. The grid circuit of the 
first video i.f. stage is double tuned. 
All of the other coupling circuits are 

Fig. 1. The u.h.f. tuner used in the Du Mont RA -171 chassis. The output of this 
circuit is a 41 mc. i.f. signal which is fed to the cascode v.h.f. tuner of the set. 
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Complete schematic diagram of the Du Mont RA.166/167, 170/171 chassis. 
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single tuned. A 47.25 mc. absorption 
type, adjacent -channel sound trap is 
provided in the plate circuit of the 
second i.f. stage. 

Separate video detector and sound 
i.f. converter diodes are provided in 
place of the usual single diode. The 
use of separate diodes makes possible 
an increase in the amplitude of the 
sound i.f. signal at the output of the 
sound converter. 

Direct coupling is employed be- 
tween the video detector and the video 
amplifier as well as between the video 
amplifier and the CRT. A single high 
gain 12BY7 video amplifier stage is 
used. A single 4.5 mc. sound i.f. stage 
is employed followed by a ratio de- 
tector and two audio amplifier stages. 

A.G.C. Circuits 
A keyed a.g.c. system with provi- 

sions for delaying application of a.g.c. 
voltage to the v.h.f. tuner is used in 
these chassis. Delaying the applica- 
tion of a.g.c. voltage to the tuner 
greatly improves fringe performance 
by permitting the r.f. amplifier to op- 
erate at full gain on weak signals. It 
also permits the choice of a.g.c. circuit 
component values which allow the 
a.g.c. voltage to rise rapidly on strong 
signals, providing maximum perform- 
ance over a wider range of input sig- 
nal levels for a given setting of the 
a.g.c. control. 

The a.g.c. circuit is shown in Fig. 4. 
The a.g.c. voltage at the plate of the 
amplifier, V,,,, is applied to the delay 
circuit shown within the dotted lines. 
The delay network is shown in Fig. 3 
with the diodes and condensers re- 
moved. The negative a.g.c. voltage 
appears at pointA, causing a current 
to flow through R,,, and R.:: in the 
direction indicated by the dotted ar- 
rows. If we assume that this current 
is 225 microamps, point A will be ap- 
proximately - 55 volts with respect to 
ground. A bucking voltage of +270 
volts is applied to R,,,, producing a 
current through the circuit as indi- 
cated by the solid arrows. The total 
resistance of R,,,, R,,,, R.,a, and R,,, is 
2,667,000 ohms, therefore, the current 
due to the +270 volts is approximate- 
ly 100 microamps. 

Since the direction of the current 
due to the bucking voltage is opposite 
that due to V,,,, the currents subtract 
and the resultant current through 

and R,,, is 125 microamps, flow- 
ing from point A to ground. As a re- 
sult, point A becomes approximately 
31 volts negative. The a.g.c. voltage 
for the i.f. stages is taken off at the 
junction of R,,, and R. The voltage 
at point A divides across these resis- 
tors producing a potential of approxi- 
mately -5.9 volts at the i.f. a.g.c. 
take -off. 

Since point A is 31 volts negative 
and point C is 270 volts positive, the 
total drop across R,,, and R,,, is 301 
volts. This voltage divides across the 
resistors producing a drop across R 0 
of approximately 27 volts, making 
point B 27 volts positive with respect 
to A, or 4 volts negative with respect 
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Fig. 3. Partial schematic of the a.g.c. 
delay circuit showing the currents pro- 
duced by the a.g.c. amplifier and the 
bucking voltage from the power supply. 

to ground. The tuner a.g.c. voltage is 
taken off at point B and applied to 
the tuner r.f. amplifier through re- 
sistor R,..,. 

The delay action of the circuit is 
described with reference to Fig. 5. 
Assuming that the same conditions 
exist as in Fig. 3, point A is -31 volts 
and point B is -4 volts. Now assume 
that the voltage at point A is grad- 
ually made less negative. This will 
cause the voltage at point B to grad- 
ually become less negative. When the 
voltage at point A is reduced to ap- 
proximately -27 volts, the voltage at 
point B will be zero. A further reduc- 
tion in the voltage at point A will 
cause the voltage at point B to be- 
come positive. V.., keeps this from 
occurring. 

When the voltage at point A is suffi- 
ciently negative to produce a negative 
voltage at point B the plate of the 
diode is negative and it does not con- 
duct. Therefore, it has no effect on 
the circuit. When point B tends to 
become positive, the diode begins to 
conduct, acting as a very low resist- 
ance to ground (practically a short 
circuit) and maintaining point B at 
zero potential. 

Now let's see what occurs as the 
signal level at the input of the re- 
ceiver changes. When the signal is 
very weak the a.g.c. voltage at point 
A is not very negative and point B 
tends to become positive, but the ac- 
tion of the diode keeps it at zero po- 
tential. As the signal strength rises, 
the voltage at point A becomes more 
negative. However, point B remains 
at zero until the signal level is great 
enough to produce approximately -27 
volts at point A. The diode now ceases 

Fig. 4. The delayed a.q.c. circuit. 

TUNER A.G.C. 
VOLTAGE 

8220 
TOTAL 220K 
A.G.C. VOLTAGE 

R205 
220K 9 

+ 
® REIS 

2.2MEG 270V 

9 V214 
DIODE I 

Fig. 5. Diode 1 of V214 produces the de- 
lay action of the a.g.c. circuit of Fig. 4. 

Table I. Normal resistance readings to ground at the pins of all tubes in Fig. 2. 

1 2 3 4 S 6 7 8 9 
V201 6BC6 80K 56 1 0 30K 30K 0 
V202 6Cß6 50K 56 .1 30K 30K 0 
V203 6Cß6 50K 61 .1 0 30K 30K 0 
V204 6CB6 .3 100 .1 0 2 ,M 25M 0 
V205 6AL5 .3 .3 .1 _Ó 1K 0 3.3K 
V206 6AU6 100K O 0 .1 25M 25M 0 
V207 6AL5 INF INF .1 0 15K 0 15K 
V208 12AÚ7 25K 60K 680K .1 .1 25K 520K 720K 0 
V209 12AT7 50K 220K 3.9K .1 .1 25M 3.9M 1.6K 
V2í0 6ALS 12 12 _.1 0 4.8M 0 4.8M 
V211 12BY7 0 -350 3.3K 0 0 0 .1 25K 25M 0 
V212 6AU6 30K40K 27K.30K .1 0 280K 25K 27K -30K 
V2I3 6AB4 INF .1 0 820K -1.8M IK 
V214 6AT6 2M 0 0 A 400K 600K 500K 
V215 6W6GT .1 25K 25K 270K 0 25M 
V216 6S4 820.5.8K 0 .1 2.2M INF 
V217 5Y3GT 25K 18 18 25K 
V218 5Y3GT 25K 18 18 25K 
V219 6SN7GT 5.3M 30K -50K 18K 80K-110K 250K-265K 1.8K 0 .1 
V220 6BQ6GT 0 500K 32K 500K - -__ .1 150 Cap -INF 
V221 6AX4GT INF 25K 0 1_ 
V222 1B3GT INF INF INF INF CAP INF 
V223 12ÁU7 25K 300K 30K .1 _.1_ I50K 30K IM 0 
V401* CRT 0 IM1.5M 25K 

'10 11 12 
INF IOOK .1 

The above resistance readings were taken with an RCA Model WV97A v.t.v.m. All readings are in 
K = IOOO. M = million. When the reading i 

s 

affected by a control two readings are given. 
:,, readings indicate the variation produced by the control. 

Ae 
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Fig. 6. Schematic diagram of the vertical and horizontal sync circuits. 

to conduct and as the input signal 
level continues to increase, making 
point A more negative, point B also 
becomes negative and a.g.c. voltage is 
applied to the tuner r.f. amplifier. 

To keep the plate current of the r.f. 
amplifier from exceeding the maxi- 
mum tube ratings, a minimum grid 
bias of -.5 volt must be maintained 

on the tube. This bias is obtained 
from the plate of diode 2 in Fig. 5. 
When the voltage at point B is zero 
the plate of diode 2 assumes a poten- 
tial of -.5 volt, due to contact po- 
tential. This contact potential is 
produced by random electrons which 
strike the plate of the diode and cre- 
ate current flow in R:,Ia. 

As shown in Fig. 4, a voltage regu- 
lator tube, Vrru is provided to stabil- 
ize the cathode voltage on the a.g.c. 
amplifier. This tube prevents line 
voltage or power supply load fluctua- 
tions from affecting the a.g.c. voltage. 

Sync Circuits 

The sync circuits are shown in Fig. 
6. The composite video signal at the 
plate of the video amplifier is applied 
to the upper end of Rr 0. That portion 
of the signal which appears across 
R. is applied to the grid of the noise 
inverter, Vn.If. Vn1 is biased beyond 
cut -off and under normal operating 
conditions there is no signal at the 
plate of the stage. 

When a noise pulse that is greater 
than the sync pulse comes through, it 
drives the tube into conduction and 
a pulse appears in its output. The 
output of the noise inverter is coupled 
to the grid of the first sync clipper, 
Vrn.A. The composite video signal is 
also applied to the grid of the first 
sync clipper. The noise cancellation 

(Continued on page 153) 

Table 2. Alignment procedure for the video and sound i.f. circuits of the Du Mont RA- 166,167, 170/171 chassis. 

VIDEO I.F. ALIGNMENT 

STEP 
SIGNAL GENERATOR OUTPUT 

FREQUENCY CONNECT TO INDICATOR CONNECT TO ADJUST REMARKS 

1 44.5 mc. 
no sweep 

Pin 5 
V101 

V.T.V.M. Pin 2, 
V211 

Z205 for maximum 
reading 

Set signal generator out - 
put to maintain reading 
on lowest range of 
V.T.V.M. 

2 42.5 mc. 
no sweep 

Same V.T.V.M. Same Z204 for maximum 
reading 

Same 

3 46.1 mc. 
no sweep 

Same V.T.V.M. Same Z203 (bottom) for 
maximum reading 

Same 

4 43.75 mc. 
no sweep 

Same V.T.V.M. Same Z202 for maximum 
reading 

Same 

5 47.25 mc. Same V.T.V.M. Same Z203 (top) for min- Increase signal generator 
imum reading output to obtain read- 

ing on V.T.V.M. 

6 43.5 mc. 
center freq. 
10 mc. 
deviation 
(min.) 

Same Oscilloscope 
through crystal 
probe 

Pin 5 
V201 

Mixer plate coil Adjust for waveform 
(L109) and Z201 below 
(top) for 44.8 mc. 
marker on one 42 

peak. Z201 (bot- 
tom) for 42.5 mc. 
marker on other 44.8 MC. 
peak 

7 4.5 mc. 
400 cps 
AM 

Pin 2 
V211 

Oscilloscope Junction 
through crystal R266, R267, 
probe and C239 

L207 for minimum 
reading 

SOUND I.F. ALIGNMENT 

8 4.5 mc. 
Approx. 
1 mc. 
sweep 

Pin 5 
V205B 

Oscilloscope 
through crystal 
probe 

Pin 7 
V207 

L204 and Z206 
(bottom) 

Adjust for waveform 
below 

4.5MC. 

9 As above As above Oscilloscope 
direct 

Junction 
R232, C228 

Z206 Adjust for waveform 
below 

n 4,SMC. 
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Our 21st 

IN FASTER- TRAIN SETTER- TRAIN EASIER 
IN 10 MONTHS-OR LESS - FOR 

DIO -TELEVISION 
Year Training Men for Greater Incomes and Security in Radio -Television 

I SEND YOU 
18 BIG KITS 
of Radio Television parts and equipment. 
Much of your training will be actual construc- 
tion and experimentation ... the kind of truly 
PRACTICAL instruction that prepares yuc 
for your Radio-Television career. - 

NEW! NO OBLIGATION PLAN 
You Have No Monthly Payment Contract to Sign 
Pay For Your Training as You Earn and Learn 

You can get into Radio-Television, today's fastest growing big money 
opportunity field, in months instead of years! My completely new 
"package unit" training plan prepares you in as little as 10 months 

or even less! No monthly payment contract to sign -thus NO RISK tó you! 
This is America's finest, most complete, practical training -gets you 

ready to handle any practical job in the booming Radio-Television industry. 
Fr.akL. SD,.rw..r Start your own profitable Radio-Television shop ... or accept a good pay- 
Sprayberry á ä d.n,y ing job. I Lave trained hundreds of successful Radio-Television technicians 

during the past 21 years -and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts - FREE! 

YOU BUILD the Television net and 
the powerful nunerhet ratio receiver shown 
above. IN ADDITION to the other test units 
shown here (many are not shown because of 
lack of space). All equipment I send you i$ 
YOURS TO KEEP. 

Valuable Equipment Included 
With Training 

The new Sprayberry "package" plan 
includes many big kits of genuine, pro-. 

fessional Radio-Television equipment. 
You perform over 300 demonstrations, 
experiments and construction projects. 
You build a powerful 6 -tube 2 -hand 
radio set, multi -range teat meter, signal 
generator, signal tracer, many other 
projects. All equipment and lessons are 
yours to keep ... you have practically 
everything you need to set up your own 
profitable Radio-Television service shop. 

Earn Extra Money While You Learn! 
All your 10 menthe of training is IN YOUR 
HOME in spare hours. Keep on with your 
present job and income while learning. With 
each training "package" unit, you receive 
extra plane and "Business Builder" ideas for 
spare time Radio-Television jobs. New tele- 
vision stations everywhere, open vast new 
opportunities for trained Radio-Television 
Technicians -and those in training. If you 
expect to be in the armed forces later, there 
is no better preparation than practical 
Sprayberry Radio-Television training. 

SPRAYBERRY ACADEMY OF RADIO Deptt225 W, 
CANAL 6ÌT. 

MAIL COUPON r 
TODAY! t SPRAYBERRY ACADEMY OF RADIO, Dept. 25 -W 

r 111 North Canal St., Chicago S. 111. 

NO OBLIGATION ' Please rush to me all information on your 10 -MONTH Radio -Tele- 
vision Training Plan. I understand this does not obligate me and that 
no salesman will call upon me. Be sure to include 3 books FREE. 

I invite you to get all the facts - 
YTO° 3 BIG 

RADIO- TELEVISION BOOKS 
I want yyou to have ALL the facts about 

my new 10-MONTH Radio-Television Training -without cost! Rush coupon for my three big Radio- 
Television books: "How to Make Money in Radio- 
Television." PLUS my new illustrated Television Bul- 
etin PLUS an actual sample Sprayberry Lesson -ALL 

FREE. No obligation and no salesman will call. Mall 
coupon NOW t 

`day. 1953 

Name Age 

Address 

City Zone State 
J 

71 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


THE NEPCO LINE 

weeos 

NEPCO announces a complete line of 
Ultra High Frequeri2y antennas. These 

antennas meet the most rigid specifica- 

tions of mechanical design. Vibration - 
the most critical factor to be considered 

in UHF antennas -is held to a minimum 

through advanced design features, thus 

producing the clearest picture possible. 

The NEPCO Line of antennas is designed 

to give optimum results for full band 

width. The superior mechanical features 

maintain the electrical effectiveness and 

performance CONSTANTLY, regardless 

of weather conditions. 

72 
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ANTENNAS 
/ 

All NEPCO -Yagi antennas incorporate full channel coverage. 
They have maximum front -to -back ratio with maximum admit- 
tance -all possible because there are no wing -nuts, flutes or 
slots to destroy inherent impedance and induce corrosion, the 
bane of all antennas operating at high frequencies. 

The NEPCO -Conical antenna features the same mechanical 
strength design needed !o guarantee top performance. Alu- 
minum elements are permanently secured with patented "Vibra- 
tion- proof" imbedding screws. Erection is speeded due to fewer 
bolts and mechanical parts to assemble and tighten. 

New "Glastic" antenna insulator 

Withstands very high mechanical stress. 
Best possible electrical characteristics. 
Lightweight. 
Stronger, more rigid, more weather resistant than materials 
3 times its thickness. 

The NEPCO Line includes: 
Yagi Antennas Conical Antennas 
UHF Antennas Masting Eave mounts 
Wall Brackets Vent Mounts Guy Rings 
Chimney Banding Chimney Mounts TV Wire 
Banding & Mast Clamps Add -a -Tower Plates 

'national Electric products 
RADIO & TELEVISION DEPARTMENT, PITTSBURGH, PA. 

NEPCO 
Telescoping Masts 

Heavily electro- galvanized with baked 
enamel finish. 
Swedged for accuracy and close fit. 
3 /e" bolts to assure rigidity. 
Full 16 gauge metal. 
Complete with full rotating guy rings. 
Installation up to 40 feet. 
Lightweight, easily erected by two men. 
Packed in individual cartons. 

NEPCO "Zee " Line 

Low -loss UHF TV receiving wire, mechan- 
ically perfect for maximum signal. 
Constant impedance under all conditions. 
Comes in strong, flat cartons. 
Easy to stock, easy to handle, easy to pull 
out for cutting to any desired length. 

UHF Antenna Mast 
Adaptor Bracket 

Quick, adjustable method for installing 
UHF antennas on existing masts. 
Same rugged features as Nepco Mounts. 
Electro- galvanized plus baked enamel 
finish. 

Master of 
tue Elements 

THE 

LINE 
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Compiled by KENNETH R. BOORD 

BEGINNING with this issue, due to 
space limitations, the ISW DE- 
PARTMENT will, of necessity, be 

confined largely to items about new 
stations and changes in calls, powers, 
frequencies, and schedules. Please 
continue to send your top -flight DX 
items to Kenneth R. Boord, 948 Stew - 
artstown Road, Morgantown, West 
Virginia, USA. Thanks! 

* * 

Around the World 
(NOTE: When this was compiled, 

some stations had not yet gone on 
summer schedules; hence, in some in- 
stances schedules may now be one 
hour earlier than listed herein. -K. R. 
B.) 

Afghanistan -Kabul Radio, 9.975, 
more recently has been on the air 
most days 1100- 1115A, but some days 
(such as Sun.) continues with request 
session to 1135A. (Pearce, England) 

Albania -Tirana, 7.850, has English 
now 1600. (Pearce, England) The 
6.55A channel carries separate pro- 
gram, closes 1605. (Ridgeway, South 
Africa) 

Anglo- Egyptian Sudan -Radio Om- 
durman has dropped its 31 -m. outlet, 
is more recently on 7.664 and 6.438. 
(Ridgeway, South Africa) 

Angola- CR6RO, Radio Clube de 
Bie, Silvo Porta, has returned to 7.584 
from 7.214; heard 0115 -0230, 1200 -1545. 
(Ridgeway, South Africa) CR6RG, 
Radio Diamang, Dundo, 9.340, verified 
via airmail; listed schedule for all- 

Portuguese sessions as 1300 -1430 and 
0600 -0730 Sun., holidays. (Hardwick, 
N. Z.; Kary, Pa.) 

Argentina -LRA, 17.72, noted with 
English to North America 1700 -1930. 
(Klein, Va.) 

Austria -Radio Wien, Vienna, noted 
0915 with recordings parallel on 7.245, 
9.664. (Pearce, England) 

Azores -By now, Ponta Delgada, 
11.090, should be on summer schedule 
1400 -1500. Noted by Saylor, Va., oth- 
ers, 1600 -1900 on 4.865. 

Balearic Islands -Radio Menorca 
was spotted recently on 7.410, rather 
good strength 1400. (Mercier, France) 

Bechuanaland -ZNB, 8.233A, Mafe- 
king, relays SABC news 1200, weak, 
heavy CWQRM. (Hardwick, N. Z.) 

Belgian Congo -OTH, 9.210, Leo- 
poldville, relays VOA in Russian 1615- 
1645, 2215 -2245. (Brown, N. Y.) 
OQ2AB, 11.900, Elizabethville, heard 
in Sweden 0930 -1000 sign -off. (DX- 
Radio, Sweden) 

Belgium -From May 1, Radio Na- 
tional Belge, Brussels, will be sched- 
uled 0500 -0600, ORU3, 17.860; 0600- 
0700, 0RU3, 17.860, ORU4, 15.335; 
0700 -0800, ORU3, 17.860, ORU4, 15.335, 

Note: Unless otherwise indicated, all time is 
expressed in American EST; add 5 hours for 
G(1'. "News" refers to newscasts in the English 
language. In order to avoid confusion. the 24 
hour clock has been used in designating the times 
of broadcasts. The hours from midnight until 
noon are shown as 0000 to 1200 while from 1 

p.m. to midnight are shown as 1300 to 2400.) 
The symbol "V" following a listed frequency 

indicates "varying." The station may operate 
either above or below the frequency given. "A" 
means frequency is approximate. 

Radio Tetuan, listed 6.067, broadcasts daily from these attractive studios at 0800- 
1000, 14001800 EST in Spanish and 1000 -1200 EST in Arabic. Location is Sp. Morocco. 
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ORU5, 11.850; 1200 -1245, ORU3, 9.745; 
ORU5, 15.335, ORU5, 11.850; 1245- 
1300, ORU3, 9.745; 1300 -1600, ORU3, 
9.745, ORU4, 15.335; 1300 -1600, ORU5, 
6.000; 1600 -1615, ORU3, 9.745; 1615- 
1800, ORU3, 9.745, ORU4, 11.85; 1815- 
2200, ORU3, 9.767, ORU4, 9.144, ORU5, 
9.705, with relay by OTC, 9.655, Leo- 
poldville, Belgian Congo. (Lindholm, 
Sweden) 

Bolivia -CP38, 9.496A, La Paz, heard 
signing on 0557 with "Onward, Chris- 
tian Soldiers." (Niblack, Ind.) 

Brazil -By now, Sao Paulo should 
have two new 50 kw. stations on the 
air -Radio Emissora de Piratininga, 
6.025, 9.635, 11.745, and Radio Exel- 
sior, 6.125, 9.585. 15.265. (ISWC, Lon- 
don) PRL7, 9.720, Rio de Janeiro, 
good level around 2000. (Norman, Ga.) 
Noted closing 2100. (Morrison, R. I.) 
ZYZ20, 4.905, Rio de Janeiro, heard 
2020 with music. (URDXC) 

British Guiana -ZFY, Radio Deme- 
rara, Georgetown, listed schedule on 
5.981, 2 kw., as 0515 -1145 (from 0545 
Sun.), 1445 -2045. ( Scheiner, N. J.) 

British Honduras - Radio Belize, 
4.951, is reported with English 1315- 
1400, 2000 -2100. (ISWC, London) 

British New Guinea -Port Moresby 
sent this schedule -VLT7, 7.280, 1545- 
1745, 0315 -0745; VLT9, 9.520, 2100- 
2245, 0100 -0300; all- English except has 
native 0130 -0300 weekdays. ( Seheiner, 
N. J.) 

Bulgaria -Radio Sofia has English 
for Europe 1345 -1400, 1600 -1630 on 
7.671, 6.070; for North America 2000- 
2030, 2300 -2315 on 9.700. (Pearce, Eng- 
land, others) 

Canary Islands- EA8AB, Santa Cruz 
de Tenerife, is now heard near 7.305 
to 1800 closedown (1830 Sat.) (Radio 
Amateur, London) 

Cape Verde Islands- CR4AA, 7.130, 
noted 1600 -1700 in Portuguese. 
(French, Mass.) 

Ceylon -Radio Ceylon noted closing 
on 15.120 at 0230. (Pearce, England) 
Heard by Cushen, N.Z., on 4.870 lately 
to 1145 sign -off, excellent strength; 
noted by Reeder, Pa., on 11.975 at good 
level 1100 with religious broadcast, 
and by Washington, N. J., closing 1145 
(some days runs later). 

Chile - CE1174, 11.740A, Santiago, 
signs off 2400. (Niblack, Ind.) 

China - Radio Peking, 6.100, and 
other channels, now has POW mes- 
sages Tue. and Fri. (perhaps other 
days) in English session 0400. (Gay, 

(Continued on page 129) 
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For opportunities within your reach 

See what the RCA 
Servicing Course 
offers you 

Good-pay jobs. A business of your own. 
OPPORTUNITIES FOR GOOD -PAY JOBS 

in Television are within your reach when 
you study TV Servicing by the RCA Insti- 
tutes Home Study Method. Or perhaps 
you would like to start a TV Service busi- 

. ness of your own. 
If you are not satisfied with the way 

your future now stacks up, see how easily 

you can change the course of your career. 
RCA Institutes Home Study Course in 
TV Servicing is helping thousands of other 
people to better jobs. It can help you. 
Right now thousands of opportunities are 
going begging. There is a critical shortage 
of trained TV servicemen. This is your 
big opportunity. 

Easy -to- understand, 

illustrated lessons 

The entire course is di- 
vided into ten units of 
several individual les- 
sons. You study them at 
home in your spare time. 

Lesson -by- lesson you learn 
the theory and step -by -step procedures of 
installing TV antennas, of servicing and 
trouble- shooting TV receivers. Hundreds of 
pictures and diagrams help you understand 
the how -it -works information and the how - 
to-do-it techniques. You will be amazed how 
easily you absorb the knowledge of each les- 
son, how quickly you train yourself to become 
an experienced technician. 

Experienced engineers and 

faculty prepared the course, 

grade your lessons 

The RCA Institutes 
course was written and 
planned by instructors 

with years of specialized 
experience in training men by home -study 
and resident -school methods. The course 
embodies RCA's background of television 
experience plus knowledge gained in training 
several thousand technicians. A study of 
the course parallels an apprentice's training. 
Your lessons are carefully examined and 
accurately graded by friendly teachers who 
are interested in helping you to succeed. 

1 

RCA Institutes conducts a resident school in New 
York City offering day and evening courses in 
Radio and TV Servicing, Radio Code and Radio 
Operating, Radio Broadcasting, Advanced Tech- 
nology. Write for free catalog on resident courses. 

ttl 

1 

RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORATION of AMER /CA 
SW WEST FOURTH STREET, NEW YORK 14, N. Y 

One of the leading and oldest 

9 Radio -Television 

training schools 
v r 0* `á; Founded in 1909, RCA 0 kí I Institutes, Inc. has been 

in continuous operation 
for the past 44 years. Its 

wide experience and extensive educational 
facilities give students, just like you, unsur- 
passed technical training in the highly special- 
ized field of radio -television- electronics. 

RCA Institutes is licensed by the University 
of the State of New York ... an affiliate 
member of the American Society for Engi- 
neering Education ... approved by the Vet- 
erans Administration ... approved by leading 
Radio -Television Service Organizations. 

It costs so little 
to gain so much 

RCA Institutes makes it easy for you to take 
advantage of the big opportunities in TV 
Servicing. The cost of the TV Servicing Home 
Study Course has been cut to a minimum. 
You pay for the course on a pay- as -you- 
learn unit lesson basis. No other home study 
course in TV Servicing offers so much for so 
little cost to you. 

SEND FOR FREE BOOKLET -Mail the coupon - 
today. Get complete information on the RCA INSTITUTES 
Home Study Course in Television Servicing. Booklet gives 
you a general outline of the course by units. See how this 
practical home study course trains you quick!). easily. 
Mail coupon in emvlope or paste ou postal card. 

RCA INSTITUTES, INC., Home Study I),hr R\553 
350 West Fourth Street, New York 14, N.Y. 

Without obligation on my part, please send me copy of booklet "RCA ItvsnruTr' 
Home Study Course in TELEVISION SERVICING." (No salesman will call.) 

Name 

Address 

City 

(please print) 

7011 State 
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TRANSFORMER SPECIAL =188 
FOR AMPLIFIERS. TRANSMITTERS, 

EXCITERS. ETC. RATINGS: PRIMARY 
115V. SO -60 CYCLES. SECONDARY 
DELIVERS 390 VDC (FROM F. W. 
RECT., AT 2S0 MA. FILAMENTS: 5V 

3A, 6.3V.ß 2* AND 6.3V 
ELECTROSTATIC SHIELD BET. PRI- 
MARY 

ONLY 
A $5.75 

SPARE PARTS FOR APN -9 
EACH 

POWER TRANS.. i. NO. 352 7295-2 54.93 
COUNTER TRANS.. Tlll, T112. TI17, PT. NO. 

392- 7291 -2 2.90 
COUNTER TRANS.. 7113. 7114. 7115, 7118. 

7118. 7119, 7120. PT. NO. 352. 7250 -3 3.90 
I. F. TRANS.: T107 -T110. PT. NO. 352 -15545 1.00 
RESISTOR: 8190, R197, RI82- 84.000 OHMS. .50 
RESISTOR: R130- 220.000 OHMS .30 
RESISTOR: R159- 120.000 OHMS .50 
RESISTOR: R132, R164- 17.000 OHMS .35 
RESISTOR: 8142 -4300 OHMS .33 

W. E. PRECISION RESISTORS 
1% TOL. 1 WATT 

0- 164886A 2.65 OHMS 0162707CY 
D- I64886AA 3.83 OHMS 2300 OHMS 
D- 187026 0. 171862 279 OHMS 

13.500 10.500 OHMS D- 171863 591 OHMS 
D- 162025AT. D- 164286. 10.000 

1400 135 270 OHMS 15.000'62.000 OHMS 
0- 164289 17- 164284 

40.600 1500 OHMS 100.000 /50.000 OHMS 
D- 166860FL D- 1722410 

1199 OHMS 400'600 700 730 OHMS 
ALL RESISTORS ARE SPOOL-WOUND, 

NON -INDUCTIVE EACH Vss77 
6114, 

TAPPED AT VALUES SHOWN. 

POWER TRANSFORMERS 
Comb. Transformers-115V 50-60 cps Input 

CTJS2.60OVCT .2*. SV 6A 55.95 
CT-1SA SSOVCT .085* 6.3V '.6A. 6.3V I.8A 2.85 
CT164 4200V .002A /125V Test. SVCT 3A' 

121(V Test. 6.3V'0.6* 500V Test .12.93 
CT-341 1050 10 MA.-625V ,n, SMA, 26V (.J 

4.55 252.3V 3A. 6.3V ':. 3* 16.95 
CR 825 360VCT .340A 6.3VCT 3.6, 

6.3VCT 3A . 3.93 
CT-626 1500V .160* 2.5 12. 30 .100. 9.95 
CT-071 110V .200A 33 .200. 5V 10. 

2.510 4.95 
CT-367 580VCT .050A SVCT 3A 2.25 
CT-99A 2a110VCT.010A 6.3 1A.2.5VCT 7* 3.25 
CT-403 350VCT .026* SV 3A .. 2.73 
CT-931 SSSVCT .086A SV 3A. 6.3V'6* .25 
CT.456 390VCT 30 MA 6.3V 1.3A. 5V 3* 3.5 
CT-160 BOOVCT 100 MA 6.3V 1.2A. SV 3* .95 
CT-931 S83VCT 86 MA 5V 3A. 6.3V '11A. .99 
CT-42 525VCT 75 MA 5V 2A.IOVCT 2A. 

50V 200 MA 3.85 
CT-720 550-0-550V'250 MA. 6.3V'1.BA 8.95 
CT43A 600-0-600V .O1(A.2.SVCT 6A.6.3VCT IA 6.9 
CT7-501 650VCT 200MA, 6.3V 8A. 6.3V/SA 6.49 
CT-444 230.0.230V..085A. 5V 3A, 6V/2.SA 3.49 

Filament Transformers- 115V50.80 cps Input 
ITEM Rating Each 

FT -38A 6.3V '2.9 *. 2.5V 7 /4 2.SV /7A. 7500 
VDC Test 53.45 

FT -674 8.1V 1.9A 1.10 
FT -157 4V .16A. 2.9V 1.73A 2.95 
FT -101 6V '.29A .. ... .79 
FT -924 9.29V ,21A, 2s7.75V 6.9A .14.95 
FT -824 2026V 2.9A. 16V lA. 7.2V 7A. 6.4V 

10A, 6.V 2A . 8.95 
FT -68 8.3VCT IA, SVCT 3A. SVCT 3A 9.9 
FT -SS -2 7.2V' 21.514.6.5V 6.85Á.5V 611.5V 35 8.95 
FT -986 16V 4.SA or 12V , .5A 3.73 
FT -A27 2.5V 2.5A. 7v 711, TAP 2.5V2.SA. 

1610V Test 18.95 
FT -608 6.3V 3A 750 Test 1.79 
FT 873 4.SV .5A. 7V 7A 2.19 
FT -899 2nSV A SA. 2915V Test 24.50 

INTERPHONE 
AMPLIFIER 

Easily converted to an ideal Inter - 
Communications set for office. home 
or factory. Original. New $4.75 w /conversion diagram i 
DYNAMOTORS 

Input Output Rad,. 
Type Volts Amps Volts Amps Set 

PESO 28 1.25 230 .060 RC 36 
DMA'S 14 6.2 330 .170 RU 19 
D M33A 28 7 540 .290 BC 56 
PEI01C 13 28 12.6 400 .135 SCR 515 

6.3 BOO .020 
B O AR 93 28 3.25 375 .150 
23350 27 1.75 285 .079 APN -1 
2Á0315 12 24 2 500 .050 
8 -19 pack 13 9. 275 .110 MARK 11 

S00 .050 
D -1o4 12 225 .100 0 .200 
O A -3A 26 10 300 .060 SCR 522 

190 .010 
14.3 .5 

5053 28 1.4 290 .060 APN -1 
PE73CM 28 19 1000 .350 BC 375 
CW21AAIC 13 12.6 00 .135 

26 6.3 800 .020 
9 1.12 

PE94 28 10 300 .200 SCR 522 
150 .101 

14.5 .5 

INVERTERS 
PE- 218 -H: Input: 25 2R vdc. 92 amp. Output: 11S 

350 /90D cy 1500 volt- amperes. New ....544.50 
PE 206: Input: 28 vdc. 38 a s. Output: 80 V 800 - 

cy. 
900 volt -amps. Dim: 13 "x51.2 "a10s / '522.50 

LELAND No. 10936: IN: 28 VDC. 125. OUT: 119V. 
11SVA, 400 CY 3 PHASE. EXC. COND....570.00 

' .0. or Check. Shipping Ches. C.O.D. 

COMMUNICATIONS EQUIPMENT CO. 
131 Liberty St. Dept N 5 New York City 7. N. Y 
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A NOISE LIMITER DELUXE 
By J. J. HOEFER. WmIIJ 

A further improvement on recent designs, this compound 

full -wave noise limiter promises advanced performance. 

WITH hundreds of new mobile rigs 
being installed each year, noise 

limiting is of increasing importance. 
One circuit recently described was 
that of the full -wave limiter circuit 1, 

which is used in at least one commer- 
cial receiver. However, slight changes 
will improve the limiting action. 

The most that can be hoped for in 
a simple noise limiter is to prevent 
noise peaks from exceeding audio 
peaks, regardless of percentage of 
modulation. More clipping will result 
in flattening the audio peaks, distort- 
ing the sound. Noise silencers may 
succeed in reducing noise peaks to 
zero, but only with the addition of 
amplifiers and complicated circuitry, 
requiring more current from the over- 
worked battery of a mobile installa- 
tion. 

The full -wave limiter is shown in 
Fig. 1A. The potentiometer resistance 
is such that the limiting may be ad- 
justed for modulation percentages of 
100 at B to 331/3 at A. 

In actual practice the potentiometer 
may be set for as much limiting as 
needed, fidelity being sacrificed to in- 
telligibility. 

Both diodes will be conducting if 
any negative voltage is developed at 
A by the second detector. Let us as- 
sume minus 12 volts d.c. developed at 
A by an unmodulated carrier. The 
voltages at C and D will then be 
minus 8 and minus 4 volts with 
respect to ground. If the poten- 
tiometer is set to B and the car- 
rier modulated 1007., an 8 -volt peak - 
to -peak voltage appears at B. The 
voltage at D will thus be swinging 
from 0 to minus 8 volts. Any addi- 
tional negative swing. such ,as from a 
noise pulse, merely causes diode 1 to 
open and the noise is not passed. Any 
additional positive swing causes diode 
2 to open, with the noise not being 
passed. 

For a lower -percentage modulated 
signal the potentiometer is set nearer 
A. This increases the amount of audio. 
and again 8 volts peak -to -peak is ap- 
plied at D. The output signal and noise 
are both attenuated in the voltage di- 
vider composed of diode 1 and the 470.- 
000 ohm resistor between C and D, sec- 
tion X, Fig. 1B. Under signal conditions 
the diode conducts, and the diode re- 
sistance is its forward resistance of 
approximately 200 ohms. Essentially 
all of the signal is passed (Section Y, 

Fig. 1B). With strong negative noise 
pulses present, the diode does not con- 

duct and the diode resistance is its 
back resistance. This may be on the 
order of 500 megohms or higher. The 
noise is very greatly attenuated (Sec- 
tion Z, Fig. 1B). 

Similar considerations exist for di- 
ode 2 and the 1- megohm resistor in 
the output of the limiter for positive 
noises pulses. 

A vacuum diode is a necessity in 
this circuit for the above reasons. 
However, space limitations in exist- 
ing car receivers may preclude the 
addition of another tube to the 
chassis. Additional battery drain is 
also a factor. 

The final circuit, as shown in Fig. 
2A, overcomes these difficulties. The 
only change from Fig. 1 is that two 
resistors have been replaced by diodes. 
This circuit is now a full -wave corn- 
pound limiter. Diode 3 is normally 
non -conducting and a biasing voltage 
is applied through its back resistance 
of 500,000 ohms to the cathodes of 
diodes 1 and 2. 

As in Fig. 1 the output signal and 
noise are both attenuated in a volt- 
age divider now composed of diodes 1 

and 3 (Section X. Fig. 2B). Under sig- 
nal conditions diode 1 conducts and 
essentially all of the signal is passed 

Fig. 1. (A) The full -wave limiter. (13) At- 
tenuation network: basic circuit, X: diode 
conducting. Y; diode nonconducting, Z. 
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Get the jump on VHF, UHF service needs 

jHRO SANaEE 

cetame 
EEED ta 

laties gSYIE 
11-KAPS 

ana 8 
VNE na 

ptiE c060 

latesti 
ad 

11.% 
Ott 

Type FT FEED -THRU (500 to 2300 
MMF) provides additional ca- 
pacity ground to chassis or 
shield. Has .050" hooked ter- 
minals for easy soldering. Bush- 
ing mounted. 

Type MFT Miniature Eyelet FEED - 
THRU (50 to 1000 MMF1 - 

`1 .mall -space version of above. 
Has No. 16 terminals, 2" over - 
all length. Eyelet soldermuunted. 

TYPE SI Tubular STANDOFF 
(50 to 2500 MMF) - by- passes 
RF to ground in many HF, 
VHF and UHF circuits. 5'ta 
max. length, with muunticg 

revs. 

Type 52 (5000 to 10,000 MMF) 
7/a max. length. Both types 

packaged singly. 5 envelopes co 
carton. 

Type ZA AND ZB ZIPPERSI' 
110 tu 1000 MMF ea.) - re- 
place mica 'Buttons." Buth 

,g types meet JAN -C.20A moistu-e 
specs. They are excellent in 
mobile equipment. Packaged 
singly, 5 envelopes to carton. 

ALL ABOVE CAPACITORS MEET 
500 VDCW, 1000 VDC TEST. 

(Trade Mark. 

Keep plenty of these new Centralab capacitors on hand 
TAKE a good look at these NEW Centralab Ceramic 

Capacitors. Chances are you'll be meeting a lot of 
them - soon. Why ? Because these miniature Feed -Thru, 
Standoff and Button -Style (Zippers) Hi -Kaps are as up 
to date as the newest VHF and UHF circuits. And, in 
many cases, they're actual replacements for a vast majority 
of popular make sets. You'll find them simpler to install, 
mechanically stronger and longer lived than ordinary old - 
style capacitors. They have all the features you need to 
maintain customer satisfaction. What's more, they offer all 
the advantages of famous Centralab ceramic construction. 

Helping you get the jump on this replacement business 
is another example of the dose coordination between 
Centralab and you Service Engineers. One more reason 
why it pays to specify Centralab products every time. Re- 
member, it's good business to be first with the newest! For 
full details, sce your Centralab jobber, or use the coupon. 

A DIVISION OF GLOBE -UNION INC. 

Milwaukee 1, Wisconsin 
In Canada, 635 Oueen Street East, Toronto, Ontario 

May, 1953 

Why it pays to install Centralab Ceramic Capacitors 

Highest dependability Lntolg Pen lato.ftcc 

x/ Smaller - 1/2 the size of ordinary capacitors 

If Impervious to moisture - absorption .007 or less 

Maintain capacity - even at 80° C plus 

st Low power factor 

If High accuracy - exceptionally close tolerances 

Exact temperature compensating qualifies where required. 

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

I ci like a copy of Centralab s newest catalog No..28, giving 
complete data on Types FT and MET -SI and S2 - ZA 
and ZB, plus other Centralab electronic components. 

Name Position 

Company 

Address 

City Zone State..... ........... 

7, 
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IT'S 

HERE! 
IT'S THE 

BEST! 

FISHER 
FM -AM TUNER 

We haven't the space here to give you all the details on the new 
I ISHER 50 -R. However, we can tell you there is no other like it, anywhere, 
and at any price! FEATURES IN BRIEF: Armstrong system, dual limiters, two 
IF stages, cascode RF stage, full limiting even on only 1 microvolt signal. 
Sensitivity, 2 microvolts for 30 db of quieting. AFC on switch and adjustable 
for locality. Adjustable selectivity on AM. Separate AM and FM front ends, 
fully shock -mounted. Response uniform, 20 to 20,000 cycles. Distortion less 
than 0.04% for 1 volt output. Hum level more than 100 db below two volts 
output. Cathode follower output. Fully shielded; bottom cover. Aluminum 
chassis. 12 tubes plus tuning eye and rectifier. $159.50 

`Wife weiy éred.1" -HMAGAZINEY 

FISHER 
PREAMPLIFIER 

EQUALIZER 
Il "Either of these two units is of the very best," says High Fidelity Magazine 
of the FISHER 50 -C Master Audio Control and 50 -A Amplifier. The 50 -C 
can be used with any amplifier. 
Intermodulation distortion is 
virtually unmeasurable. Com- 
plete phono equalization, loud- 
ness control. 5 inputs, 5 input 
level controls, cathode follower 
outputs. Self- powered. 

Chassis, $89.50 
With cabinet, $97.50 

FISHER 40 -WATT 
AMPLIFIER 

THE FISHER Laboratory Standard Amplifier Model 50 -A is, beyond a 
shadow of a doubt, the world's finest all- triode amplifier -and yet moderately 

priced. FEATURES: High output-. 
less than .3% harmonic distortion 
at 40 watts (.08% at 10 watts.) In- 
termodulation distortion below .8% 
at 40 watts. Uniform response with- 
in .1 db, 20- 20,000 cycles; 1 db, 5 to 
100,000 cycles. Hum and noise more 
than 96 db below full output. Qual- 
ity components and beautiful work- 
manship throughout. $159.50 

Write for illustrated brochure 

FISHER RADIO CORPORATION 
39 EAST 47th STREET NEW YORK 
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Fig. 2. (A) The full-wave compound limiter. 
(B) Attenuation network: basic circuit, X: 
signal conditions, Y; noise conditions, Z. 

(Section Y, Fig. 2B). With strong 
negative noise pulses present, only 
diode 3 conducts (Section Z, Fig. 2B) 
and the noise is even more greatly 
attenuated than in section Z, Fig. 1B. 

The action of diodes 2 and 4 is 
similar for positive noise pulses. 

As diodes 3 and 4 have special char- 
acteristics only those specified will 
allow proper operation. Diodes 1 and 
2 may be any of a number of differ- 
ent types including 1N54 and 1N55. 
The 1N54 is preferred as it is a high 
back resistance type. 

It is recommended that the audio 
detector be replaced by a crystal 
diode. This eliminates noise leaking 
around the limiter through inter - 
electrode capacities of the tube. Con- 
ventional duo -diode triode tubes sim- 
ply won't keep the noise where it be- 
longs, and the limiter cannot do its 
job properly. 

The effectiveness of a compound 
limiter has been demonstrated -, and 
it is logical to conclude that the f ull- 
wave compound limiter represents the 
ultimate. All that is needed now is a 
device to automatically set the po- 
tentiometer! 

Besides its sheer effectiveness, the 
full -wave compound limiter offers the 
advantages of remarkable simplicity 
and negligible battery drain. Some ex- 
perimenters may, of course, want to 
adapt this circuit to the home station 
receiver, especially in some urban lo- 
cations where a vast "symphony" of 
noise, with crescendos and all, seems 
to be played 'round the clock. 

Credit is due WVIEDB for the initial 
design and for timely suggestions dur- 
ing the preparation of this article. 

REFERENCES 

' Grenfell, W. S.; "A Noise Limiter for 
Everyone," CQ. August, 1952. 

2 Moses, R. C.: "Impulse Noise Limiters.' 
RADIO á TELEVISION NEWS, NEE Edition, 
June, 1951. 
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Sew by ordering Direct from 
manufacturer. 
All high quality standard band 
components 

Increased knowledge through 
actual construction 
Sound engineering insures ex- 
cellent performance 
Kit construction is fascinating 
and enjoyable 

qeeatidet MODEL O -8 

OSCILLOSCOPE KIT 

qieeirldur 
VOLTAGE CALIBRATOR KIT 
The use of a Voltage Calibrator will greatly 
increase oscilloscope usefulness. Provides a 
convenient method of making peak to peak 
voltage measurements by establishing a rela- 
tionship between the unknown wave shape 
and the Voltage Calibrator. Voltage ranges 
.01-100 volts peak to peak. The Voltage Cali- 
brator features direct reading scales and a 
regulated power supply system. 

MODEL VC -2 

$1150 
Shipping Wt. 4 lbs. 

C.42tgat VACUUM TUBE 

VOLTMETER KIT 

'l'he outstanding new 4 model O -H Heathkit Oscilloscope features the finest performance ever offered in this extremely popular kit instrument. Primarily intended as a general purpose oscilloscope for the faithful repro- duction of actual wave forms and other electrical phenomena, it's vastly improved band width, good 100 KC square wave reproduction, three step vertical input attentuator, .025 volts per inch vertical sensitivity, etc., admirably qualify this instrument for TV and radio servicing, laboratory 
use, ham application and all general electronic development work. Improved vertical band width is obtained through the use of shunt peaking chokes with proper cathode compensation in the push -pull output stage. For additional flexibility of operation, provisions have been made for direct connections to the deflection plates, a Z axis input and a spot shape control for really fine focusing. 

This beautiful kit is complete with all 10 tubes, including a 5' cathode ray tube, calibrated graph screen and flexible test leads. All necessary con- struction components, such as hardware. chassis, transformer, etc., and a detailed step by step construction manual, greatly simplify the assembly of this instrument. 

ecithetie 
ELECTRONIC SWITCH KIT 
The Heathkit Electronic Switch Kit 
will further extend scope usefulness 
by permitting simultaneous observa- 
tion of two individually controlled 
traces. Continuously variable switch- 
ing rates 10 cps to 2,000 cps in three 
ranges. Will also serve as a square 
wave generator over the range of 
switching frequencies. 

The beautiful new 1953 Heathkit Model V -G VTVM, the world's most popular kit 
instrument, now offers many outstanding new features in addition to retaining all of the refinements developed and proven through the production of over 70,000 VTVM kits. The Heathkit V'I'VM now features extended voltage ranges with 50% 
greater coverage on the DC range. New 1% volt low scale provides well over 2r /3 
inches of scale length per volt permitting faster measurements with greater accu- racy. AC and DC ranges are 0- 1.5- 5- 15 -50- 150 -500 -1500 volts (1,000 volts maximum on AC). Ohmmeter ranges are Xl, X10, X100, X1,000, X10K, X100K Xl meg. Measures .1 ohm to 1,000 megohms. Other features are db scale, center 
scale zero adjust and polarity reversal switch. High 11 megohm input resistance virtually eliminates circuit loading. 

'l'he low anti- inflation price of this tremendously popular kit includes all tubes, 
necessary constructional material, test leads and the construction manual. 

' eatltie t AC VACUUM TUBE 
VOLTMETER KIT 

MODEL AV -2 

$2950 
Shipping 
Wt. 5 lbs. 

A new amplifier type AC VTVM 
that makes possible those sentitive 
measurements so essential in 
laboratory or audio work. Ten 
voltage ranges covering from .01 
HMS full scale to 300 volts RMS full scale. Input impedance 1 

megohm with frequency response 
20- 50,000 cycles. Ten DB ranges 
from -52 to +52 DR. Four diodes 
in meter bridge circuit for maxi- 
mum linearity. 

May. 1953 

MODEL 
S -2 

.51950 Shipping 
Wt. 111bs. 

s surit t 
HANDITESTER KIT 

MODEL M -1 

$1350 
Shipping 
Wt. 3 lbs. 

'l'he ever popular Handitester is 
now supplied with a Simpson 4141 
microampere meter movement. 
Provides AC and DC voltage 
ranges 0- 10-30- 300 -1,000 -5,000 
volts. Ohmmeter ranges 0 -3,000 
and 0- 300,000 ohms. DC current 
measurements 0 -10 and 0 -1141 
milliamperes. A completely self 
contained portable instrument. 

NY Benton Harbor 15, Mich. 
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HEATHKITS for the ENGINEER 

7,eatlfeet VISUAL AURAL 
SIGNAL TRACER KIT 

," .; * MODEL T-3 

$2250 
Shipping 

Wt. 10 lbs. 

Designed especially for 
service applications in AM- 
SW -FM -IV repair work. 
RF and audio two channel 
input. More than adequate 
sensitivity -new noise lo- 
cator circuit -calibrated 
wat tmeter- substitution 
speaker -visual signal 
indication. Can be used 
with scope and VTVM. 
checks phono cartridges. 
phono mechanisms, micro- 
phones. tuners, etc. Let the 
Heathkit Visual Aural Sig- 
nal Tracer help you. 

RESISTANCE SUBSTITUTION 
BOX KIT 

Choice of 36 switch 
selected resistance 
values 15 ohms to 10 
megohms. All stand- 
ard RTMA L watt 
10% resistors. Buy 
several for 
those lab 
and service 
applications. 

eat de t 
CONDENSER CHECKER 
An instrument designed solely 
for its particular ¡ob. Not a 
"sideline' of a multiple function 
instrument. Measures value and 
quality of unknown condensers 
and resistors. Capacity range 
.00001 mfd to 1,000 mfd. Resist- 
ance range 100 ohms to 5 meg- 
ohms. Sensitive electron beam 
indicator -five polarizing test 
voltages- safety spring re- 
turn MODEL leakage test switch. 

strument at this low primAn 
amazingly accurate in- $19 

price. 

KIT 

SIGNAL 
GENERATOR KIT 

MODEL SG -7 

$1950 
a Ship. Wt. 8 Lbs. 4e A service 

"must" is a re- 
liable source of 
modulated (400 

cycles) or unmodulated RF output. 
Frequency range 150 KC to 150 MC. 
Step attenuated and variable outpost 
-internal or external modulation. 
High output level and performance 
with low cost. 

C-3 
so Shipping 

Wt. 8lbs. 

MODEL RS -1 

Ship. Wt. $550 
2 lbs. 

fecitlacr 
AMATEUR 

TRANSMITTER KIT 
MODEL AT -1 

$2950 
Shipping Wt. 15 lbs. 

Here is the long awaited 
Heathkit entry into the 
amateur radio field. 
The Heathkit AT-1 
Transmitter kit is a 
well designed basic 
transmitter incorporat- 
ing many desirable features 
and providing maximum over- 
all performance. 
Convenient band switching eliminates the bother and annoyance 
of plug in coils. It is merely necessary to switch to the desired 
frequency and plug in your favorite crystal or VFO. This trans- 

mitter features a self -contained power supply mounted on 
the same chassis and cabinet enclosed to minimize rV1. 
AC line by- passed to reduce radiation. 

The coils supplied with the Heathkit AT -1 are 
pre-wound and adjusted for the necessary fre- 
quency coverage of 80- 40 -20 -10 meters. The 
entire kit is supplied complete with all tubes, coils, 
punched and formed chassis and cabinet, as well as 
all constructional material required. A detailed 
assembly and operation manual is also furni=he.1. 

: s 

sq%at de t 
GRID DIP METER KIT 

World's largest selling 
Grid Dip Meter. Five 

pre-wound coils -fre- 
quency cover- 
age 2-250 

mc. Sim - plified 
construc- 
tion and 
operation 

MODEL 
GD -1 A 

$1950 
Ship. Wt. 4 Lbs. 

r eaddeet 

TUBE CHECKER KI 
Make those all important 
tube testa quickly and ac- 
curately. Checks all tube 

types encountered in 
radio and TV work. 
Simplified setup and 
switching system pro- 
vides fast checks for 
shorts, opens. indi- 
vidual elements and 
over -all quality. Port- 
able cabinet available 
nt slight additional 
cost. ry picture 
tu he adapter also 
available. See 
order blank. Wear LABORATORY REGULATED 

POWER SUPPLY KIT 

MODEL P5 -2 

$2950 
Ship. Wt. I7 Lbs. 

MODEL TC-1 

$2950 
Shipping Wt. 12 lbs. 

Revised Roll Chor, .50 

A regulated variable 160- 
450 volt DC output power 
supply for the lab or serv- 
ice shop. Accurate voltage 
and current measurements 
with large Simpson meter. 
AC supply 6.3 volts at 4 

amperes -standby switch 
eliminates warmup time. 
Low hum content -5 tube 
circuit. AC and DC output 
voltages isolated from panel 
for maximum operational 
flexibility. 

VIBRATOR 
TESTER KIT 

Checks for starting and 
quality of interrupter and 
self rectifier type vibra- 
tors. Five sockets - 
checks hundreds of types. 
Operates from continu - 

tusly 
variable type bat - 

ery of tar. 

MODEL VT -1 

$1450 
Shipping WI.6lbs. 

SQUARE WAVE 

GENERATOR KIT 

MODEL 5O -1 

hip. Wt. 
I z lbs. 

True square wave output 
with frequency range In 
cycles to 100 KC. High 
variable output voltage 
level 0 -20 volts at 600 
ohms output impedance. 
Provisions for external 
synchronization. The 
ideal instrument for TV 
service work and wide 
hand amplifier circuit 
development. 

HEATH COMPANY Benton Harbor 15, Mich. 
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SERVICB VlAN AMATEUR STUDENT 't 
IMPEDANCE BRIDGE KIT 
Provides choice of Wheatstone. 
Capacitance Comparison, Ma . 
well or Hay bridge circuits. 
Measurement of resistance- 
capacity-inductance- 
dissipa tion factor- 
storage factor. 1% 
precision silver mica 
capacitance standard 

'S Vi, precision re- 
sistors. 

MODEL 1B -1B 

'Weaticket 

INTERMODULATION ANALYZER KIT 

Shipping M. IS lbs. 

Shipping Wt. 
17 lbs. 

MODEL IM -1 

$3950 

ead4it 
AUDIO OSCILLATOR KIT 

I ntermodulaI ion dis- 
tortion analysis is one 
of the most satisfactory 
methods of checking 
audio equipment. 'l'he 
1M -1 features two self 
contained high frequon- 
ry generators (3,000 
and 7,000 cycles) a 60 
cycle low frequency 
source, intermodula- lion section, AC 
VTVM, and power 
supply all in one com- 
plete unit. Direct read- 
ing IM percentages on 
3 calibrated scales 30% - 1011 -3Sú. 

ñ e- eta/it 
Q METER KIT 

MODEL OM -1 

$3950 Ship. WI. 7 141ós. 

A typical Heathkit in- 
vasion of the laboratory 
instrument field. Here 
is the first successful 
low priced Q meter ever 
offered in kit form. Os- 
cillator supplies 12F in 
the range of 150 KC to 
.18 mc. Reads directly 
on calibrated meter 
scales. Measures Q of 
condensers, 12F resist- 
ance and distributed 
capacity of coils. Cali- 
brate capacitor with 
range of 40 mmf 
to 450 mmf with 
vernier ±3 mmf. 
All measurements 
made at the oper- 
ating frequency. 

MODEL AO -1 

s2450 
Ship. Wt. 

I I lbs. 

Features 
s ua t or re 

- __- wave coverage from - . 
20- 20,000 cycles in 3 
ranges. Variable 10 volt output level 
at 600 ohms impedance. Thermistor 
controlled linearity- precision multi- 
plier resistors- distortion less than 
.(;,; . An outstanding instrument value 
at this amazing low price. 

q'eadder 
AUDIO FREQUENCY 

METER KIT 
Indicates audio frequency on 
Large 4 '4' Simpson meter. 
Hanges 10 cycles to 100 kc 
at input voltage level of 3- 
300 volts ItMS. The input 
wave shape is not at all 
critical. Useful in production 
line testing- indicating 
square wave frequency -de- 
termining generator output. 
Operation entirely electronic, 
no vibrating reeds. 

TT E:GL[Ntid 

BAR GENERATOR KIT 

eeettkkit 
DECADE 

ONDENSER KIT 

Ship. Wt. 12 lbs. 

Switch selected 1'; 
silver mica preci- 
sion condensers 
providing capacity 
range of 100 
mmf. to 0.111 
mfd. in steps of 
100 mmf. - 
MODEL DC -1 

$1650 
Shipping Wt. 4 lbs. 

MODEL BG -1 

945e 
Ship. Wt. 6 lbs. . 

sWeat/lkit 
AUDIO GENERATOR KIT 

A new extended 
range 18 cycles -1 megacycle 
audio instru- 
ment at a re- 
markably low 
price. Five con- 
tinuously vari- 
able output ran- 
ges -600 ohm out - 
put impedance - 
ow distortion 

figure, less than 
.4% from 100 cpa 
through audible 
range. 

MODEL AG -8 

$2950 
Ship. Wt. 11 lbs. 

The Heathkit BC-1 Bar "`+ er e represents an- 
other 
Generator 
other welclt ome addition ition to 
the fast growing line of 
popular Heathkits. The 

station transmitted test pattern is rapidly 
disappearing and the Bar Generator is the 
logical answer to the TV serviceman's prob- 

lem in obtaining quick accurate adjustment information. 
The Bar Generator produces a series of horizontal or vertical bars 

on the TV screen. These bars are equally spaced and will quickly indi. 
cate picture linearity of the receiver under test. Since picture 
linearity is independent of transmitting frequency, it is un- 
necessary to provide coverage throughout the VHF range, 
thereby holding down instrument cost. 

The Heathkit Bar generator is simple to use and is 
extremely portable, providing a quick means of checking 
the television receiver either in your workshop or in 
the customer's home. 

MODEL BE -3 
Ship. Wt. $2450 17 lbs. 

,IA 

r' ear/ail 
BATTERY 

ELIMINATOR KIT 
A variable 0 -8 volt DC 
supply source rated at 
10 amperes continu- 
ously and up to 15 

amperes intermittently. Volt- 
meter, ammeter, automatic 
overload relay, fuse protec- 
tion -heavy duty Mallory 
17 disc rectifier. 

'Westlau 
TELEVISION SWEEP 

GENERATOR KIT 
Frequency coverage 111 90 
me and I51) -230 mc. Variable 
sweep width 0 -12 mc, built 
in absorption type marker, 
step and continuously vari- 
able output and blanking 
circuit. 

MODEL TS -2 
Ship. Wt. $3950 

20 lbs. 

WRITE FOR ?lee 
CATALOG 
New 32 page 1953 Cat- 
alog lista all kits, speci- 
fications, schematics 
and latest price infor- 
malion. 

HEATH COMPANY Benton Harbor 15, Mich. 
May, 1953 
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Broadcast Model BR -I 
'rube- Broadcast Band 6'w 
to 1600 KC coverage. 
Shipping Weight 11 Ills. 

$19.50 

NEW HEATHKIT WILLIAMSON TYPE 

AMPLIFIER KIT 
The ideal amplifier for custom high 
fidelity audio installations. Tops 
in performance. value, and flexi- 
bility of operation. Either Alice 
Lansing Peerless or Acrosound out- 
put transformers available. First. 
Williamson type amplifier supplied 
with a matching preamplifier. 

rPRICES OF VARIOUS COMBINATIONS, 
W -2 Amplifier Kit Incl. Matin 
Amplifier with Peerless Output 
Transformer. rower Supply and 

j6í150 WA -l'1 ner.rl l tier Kin ship- 
at9 

ping Weight 37 Ills. Shipped 
express only 
W.2M Amplifier Kit tlnel. Main 

with th Peerless Output 

$49" Transformer and Power Supply) 
Shipping Weight 2a lbs. Shipped 
express only 
W -3 Amplifier Kit llnel, Main 
Amplifier with Aemsountl Output 
Transformer. Power supply 

) Shill. 
ping Weight 37 Iha. Shipped ex 
press only 
W -3M Amplifier Kit llnel. Matit 
Amplifier with Aen,snund Output 
Transformer anti Power `upplyi 
Shipping tWeight 29 Ills. :hipped 
express only 
WAPl Preamplifier Kit only 
Slurping Wright 6 Ms. Shipped 
xgruss or a rel pu t 

ee,4xtlr4lt 
ECONOMY 6 WATT 

AMPLIFIER KIT 
MODEL A -7 
5145° 

;4 4 Dual inputs- 
separate bass and 

S treble tone con- 
trols- output imped- 
ances 4-8 -16 ohms. 

SNp.Wt. A -7A 
10185. Amplifier with pre-am- 

fllifier stage for low level 
Inputs... $16.50 

$695° 

;49ß 

sg J 

HIGH FIDELITY 20 WATT, 

AMPLIFIER KIT 

MODEL A -8 

$335° 
Shipping 

Wt. 16 lbs. 

Three Band Model AR -I 
6 Tube all wave circuit 3 
Ranges. continuous cover- 
age 550 KC to over 20 MC. 
Shipping Weight Il Iba. 

$23.50 

sWeall(4aa F M 

TUNER KIT 
(MODEL FM -2 Seneitive transformer operated 

$22 50 
8 tube circuit. Frequency cov- 
orage 88 -108 Inc. Pre- aesem- 
bled and tuned "front and." 

Shipping Wt. 9tbs. ypedraltuning with slide rule 

A high fidelity full 20 watt 
general purpose amplifier. 
Dual inputs and separate 
tone controls for maximum 

flexibility. Peerless 
output transformer 
4, 8 and 16 ohms. 
A -8A with addi- 
tional preamplifier 
stage for low level 
cartridge, micro- 
phone, etc. $35.50 

MAIL 
YO<)R 

tNER 

tooAYCOMPpNY 

HEpTH 

BENTON 
NARBOR S' 

MICNIGAN 

O R D E R B L A N K 

9 

QUANTITY 

82 

SHIP VIA 
Parcel Post 

Express 

Freight 
Best Way 

(PLEASE PRINT) 

ITEM PRICE 

Heathkit Oscilloscope Kit -Model 0 -8 (26 lbs.) $43.50 

Heathkit Amateur Transmitter Kit -Model AT -1 (15 lbs.) 29.50 

Heathkit Bar Generator Kit -Model BG -I (6 lbs.) 14.50 

Heathkit Voltage Calibrator Kit Model VC -2 (4 lbs.) 11.50 

Heathkit Electronic Switch Kit -Model S -2 (11 lbs.) 19.50 

Heathkit TV Alignment Generator Kit -Model TS -2 (20 lbs.) 39.50 

Heathkit Q Meter Kit -Model QM -1 (14 lbs.) 39.50 

Heathkit Grid Dip Meter Kit -Model GD -lA (4 lbs.) 19.50 

Heathkit VTVM Kit -Model 1/-6 (6 lbs.) 24.50 

Heathkit Visual -Aural Signal Tracer Kit -Model T -3 (10 lbs.) 22.50 

Heathkit Condenser Checker Kit -Model C -3 (8 lbs.) 19.50 

Heathkit RF Signal Generator Kit -Model SG -7 (8 lbs.) 19.50 

Heathkit Tube Checker Kit -Model TC -1 (12 lbs.) 29.50 

Heathkit Portable Tube Checker Kit -Model TC -1P (15 lbs.) 34.50 

Heathkit Portable Tube Checker Cab. only No. 365 (8 lbs.) 7.50 

Heathkit TV Tube Adapter No. 355 (1 lb.) 4.30 

Heathkit Battery Eliminator Kit -Model BE -3 (17 lbs.) 24.50 

Heathkit Vibrator Tester Kit -Model VT -1 (6 lbs.) 14.50 

Heathkit Audio Generator Kit -Model AG -B (II lbs.) 29.50 

Heathkit Audio Oscillator Kit -Model AO-1 (ii lbs.) 24.50 

Heathkit Audio Frequency Meter Kit -Model AF -1 (12 lbs.) 34.50 

Encl sed find 
C.Ó.D. 

(he 
)k 
postage 

enclosed 
for 

losed tor pounds. 

ON PARCEL POST ORDERS includ postage for weight shown 

QUANTITY ITEM 

Heathkit Square Wave Generator -Model SQ -I (12 lbs.) 

Heathkit AC VTVM Kit -Model AV -2 (5 lbs.) 

Heathkit Intermodulation Analyzer Kit -Model IM -I (17 lbs.) 

Heathkit Regulated Power Supply Kit -Model PS -2 (17 lbs.) 

Heathkit Handitester Kit -Model M (3 lbs.) 

Heathkit Decade Resistance Kit -Model DR -1 (4 lbs.) 

Heathkit Decade Condenser Kit -Model DC -1 (4 lbs.) 

Heathkil Impedance Bridge Kit -Model IB -1B (15 lbs.) 

Heathkit Resistance Substitution Box Kit -Model RS -1 (2 lbs.) 

Healhkit F.M. Tuner Kit -Model FM -2 (9 lbs.) 

Heathkit Broadcast Receiver Kit -Model BR-1 (11 lbs.) 

Heathkit Three Band Receiver Kit -Model AR-1 (11 lbs.) 

Heathkit Amplifier Kit -Model A -7 (10 lbs.) 

Heathkit Amplifier Kit -Model A -7A (10 lbs.) 

Heathkit Amplifier Kit -Model A -8 (16 lbs.) 

Heathkit Amplifier Kit -Model A 8 (16 lbs.) 

PRICE 

29.30 

29.50 

39.50 

29.50 

13.50 

19.50 

16.50 

69.50 

5.50 

22.50 

19.50 

23.50 

14.50 

16.50 

33.50 

35.50 

Williamson Type Amplifier Kit (Type: 
Shipped express only 

WA -Pl Preamplifier Kit (6 lbs.) (Shipped exp. or pp.) 

On Exp ess orders do not include transportation charges -they will be collected by 

the exp ess agency at time of delivery. 

ORDERS FROM CANADA must include full remittance for merchandise. 
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IM 

MANE YOUR OWN U.H.F. CHORES 

By E. J. GAUSS, WOEOS 

An ingenious method for winding self- supporting u.h.f. 

chokes which are light in weight and have high "Q ". 

WITH increasing interest in v.h.f. and 
u.h.f. because of TV and other ap- 

plications, the experimenter or ama- 
teur often finds that he needs small, 
efficient r.f. chokes. For coils whose 
inductance is sufficient to make the 
self- supporting method of winding im- 
practical the conventional way has 
been to use a resistor for a coil form. 
A resistor of suitable physical size 
whose resistance was high enough to 
be ignored was selected. The inductor 
was then wound on the resistor. Un- 
fortunately it is often difficult to find 
a proper resistor. Another objection 
to this method arose in the design of 
lightweight model airplane radio con- 
trol equipment. The weight of the 
resistor seemed unnecessary. 

To meet this problem a simple tech- 
nique for making "air wound" coils 
was developed. First a smooth rod 
whose diameter was slightly smaller 
than the desired inside diameter of 
the coil was selected. It is necessary 
that one end of the rod be free of 
flanges so that the coil may be slipped 
off later. A very slight taper in the 
rod is helpful but is not required. The 
rod is then wrapped with Scotch tape 
with the sticky side out. (See X in 
Fig. 1A.) Only one layer is necessary 
and it should be wrapped loosely 
enough so that the resulting tube will 
slide freely on the rod. The desired 
coil is then wound. (See Y in Fig. 1A.) 
The ends of the wire may be secured 
by a small strip of tape. Spaced wind- 
ing is easy if two wires are wound 
together and then one is removed; 
the wire holds its spacing because of 

A one-meter miniature transmitter using 
ibola:ion chokes of the type described. 

Fiq. 1. (A) Steps in preparing rod and wind- 
ing coil. (B) How coil is removed from rod. 

the adhering qualities of the Scotch 
tape. Next the whole coil is covered 
with a layer of tape, this time sticky 
side down. (See Z in Fig. 1A). The 
coil is then slid off the end of the rod 
(Fig. 1B) and the edges are trimmed. 
If the tape is allowed to extend about 
L/g inch beyond the ends of the wire 
in the coil the top layer may be stuck 
to the bottom layer at the ends seal- 
ing the coil. 

If the coil will not slide off the rod 
either the wire was wound with too 
much tension or the first layer of tape 
was improperly wound. In either case 
the inductor should be rewound. By 
using this method anyone should be 
able to make a good choke in a few 
minutes with negligible cost for ma- 
terials. 

A light weight r.f. amplifier which in- 
corporates the self- supporting chokes. 

May, 1953 

THESE BOOKS HELP 
YOU EARN MORE 

IN TV SERVICING 
"Hew to Understand and Use TV Test Instruments" 

Provides basic explanations of how 
each test instrument operates. 
Covers: V T Voltmeters, A M Signal 
Generators. Sweep Signal Gener- 
ators. Oscilloscopes, Video Signal 
Generators,Field Intensity Meters, 
Voltage Calibrators. Describes 
each in detail; explains functions; 
tells proper use in actual servicing; 
shows how to avoid improper indi- 
cations. Helps you get the most 
from your instruments; saves you 
time, helps you earn more. 148 
pages, 8% x 11'. 
ORDER TN -1. Only 

"TV Servicing Short -Cuts" 
Describes a series of actual TV 
service case histories, giving step - 
by -step explanations of how the 
service technician localized and 
tracked down each problem. Shows 
how these frequently recurring 
troubles can be tracked down and 
solved in any set. Explains how to 
apply proper time -saving servicing 
techniques - gives you the suc- 
cessful experience of experts. to 
make your service work easier, 
quicker, more profitable. 100 pages, 
554 x 854 ". 
ORDER TK -1. Only.. .$1.50 

"Servicing TV In the Customer's Home" 
Saves you time, work and chassis - 
hauling on outside TV service 
calls. Shows you how to make suc- 
cessful repairs on the spot using 
these methods: employing VTVM 
and capacitor probe to trace down 
trouble; "tube -pulling" to diag- 
nose trouble by observing audio 
and picture effects; performance 
tests through analysis of test 
pattern; adjustment techniques 
developed for field servicing. Saves 
time, avoids chassis removal. 
96 pages, 554 x 8S ". 
ORDER TC-1. Only $1.50 

"Television Tube Location Guides" 
VOL. 3. Shows tube positions and 
functions in hundreds of impor. 
tant TV sets. Helps save servicing 
time. Often, looking at the picture 
or listening to the sound, provides 
the clue to the trouble. Frequently, 
a tube failure is the cause. This 
guide, with its clear. accurate tube 
placement and function diagrams, 
makes trouble diagnosis and tube 
replacement quick and easy, with- 
out removing chassis. 192 pages. All 
new diagrams continuing coverage from Vol. 2. ORDER TOL -3. Only ... . . .. $ 2.00 
VOL. 2. Over 200 pages of tube placement diagrams not included in Vols. 1 and 3. 
ORDER TGL -3. Only $2.00 
VOL. 1. Over 200 pages of diagrams not in Vols. 
2 and 3. ORDER TOL -1. Only.... $1.50 

"Photofact Television Course" 
A full, easy-to-understand expla- 
nation of TV principles, operation 
and practice. Covers Cathode 
Beam Formations and Control, 
Beam Deflection Systems, Beam rilrffilog Mod. and Synch.; analyzes CR 
tubes, camera tubes. voltage sup- 
plies. saw -tooth generators, sync. 
circuits, control functions, antenna 
circuits, 12F input tuning, IF sys- 
tems, AGC, DC restoration, etc.; 
with full bibliography and sloe- 

. l; nary. 208 pages, 854 x 11 ". 
ORDER TV.1. Only.. $3.00 

$3.00 

<OULSE 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or 
write direct to Howard W. Sams & Co., Inc. 
2203 East 46th Street, Indianapolis .5, Ind. 
My (check) (money order) for $ 
enclosed. Send the following books: 

TN-1 TK-1 TC -1 

TGL -3 TGL -2 TGL -1 TV -1 

Nome 

Address 

City Zone. .State. 
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NWat Newark RECORDING ATLOWICOST 
TAPE 

THE New PENTRON TAPE RECORDER 

Use 2 Ways INSTALLATION 
OR AS A PORTABLE RECORDER 

Available at last a high fidelity recorder for the audio connoisseur, 
unblivably low priced. Ideal as well for hone, school, church or com- 
mercial me. 

1 - FOR CUSTOM INSTALLATION 
Model 9T -3M Tape Mecheslsie. 2 Speeds: 3.75" and 7.5" per sec- 
ond. 2 hours record -playback time. Super rewind- forward speeds - 
1200' in 40 seconds. Separate record -erase heads -removable pole. 
single or dual track. Flutter: -0.3% at 7.5 " --0.5% at 3.75 ". 
74F909. Wt., 101/2 lbs. NET 59.75 
Medal PR47 PreAwp. Push -pull supersonic bias -erase. Magic eye 
record level indicator. 5 Tubes. Exclusive oscillator circuit. Fre- 
quency response: ± 3 db, SO to 11,500 cps at 7.5 "; ± 3 db, 50 to 
6500 cps at 3.75 ". Outputs: amplifier and headphones. Inputs: 
radio, phoo and mike. 
14F924. WI., 8 lbs. NET 39.75 

2 - FOR PORTABLE USE 
Model PMC. Complete Portable Unit. Consists of tape mechanism 
and pre -amp above, in handsome carrying case. complete with 
reel of tape and take -up reel. Less amplifier; for use with your 
home music system or radio. 114.50 74F92S. WI., 25 lbs. NET 

ALSO AVAILABLE 
Model 9T3C. Complete Portable Tape Recorder. With built -in ampli- 
fier ana speaker (See Catalog No. 55). 

flude net NEWARK'S New CATALOG No. 55 

196 Pages of the Latest Releases in Radio, TV, 
Industrial Electronics and High Fidelity. FREE! 

sv- L rr 4-Sil1.i 
ELECTRIC COMPANY 

ANOTHER OUTSTANDING JOBBER 

GEO. D. BARBEY CO. Inc. 
Lebanon, Pa. Reading, Pa. 

Pottstown, Pa. Lancaster, Po. 

HAS THE 
SENSATIONAL NEW 

470.K 7" 
SCOPE KIT 

IN STOCK! 

E/CO 

Department R -5 

223 W. MADISON STREET 

CHICAGO 6. ILLINOIS 

AC -DC MUSIC AMPLIFIER 
Volume and tone con- 

trol. 
1.5 w. output. 

See your jobber. 

MICHEL MFG. CO. 
227 N. Water St. 

Milwaukee 2. W,.. 

Build Your Own 

Interior - 
Styled Cabinets 

BASS REFLEX AND 
EQUIPMENT CABINETS 

Ideal housing for hi -ti 
components removable 
panels make future changes 
easier. Loudspeaker cabinet 
acoustically- designed for 
either 12" or 15" speaker. 

Overall dimensions. 
331/2 ", 23 ", 16" 
Tuner Compartment: 
20 "H, 211a" W, (in- 
side dimensions) 
15,4" D 

Battle volume. 
6 cubic feet 

#80 27.00 
(equipment kit) 

#8112 18.00' 
(12" speaker) 

#8115 18.00' 
(15" speaker) 

Corner Folded Horn Enclosures 

Reproduces o quality of boss 
heretofore only possible 
through the use of for more 
expensive designs. 

now available in select 
s /s" white pine wood cut to sire- take, a 

beautiful blond or mahogany finish 

Baffle pre -cut for 12" or 
15" speaker, Saran Plastic 
Acousticloth, Kimsul 
Acoustic Insulation, As- 
sembly and finishing in- 
structions, hardware, 
plastic wood, sandpaper 
and glue 

'Net PÇ,cas, stunt, nigher West and 
South. Sold only 
thou part. detteib,,tors. 

#61 (12" speaker) .... 19.95' 
#63 (15" speaker) ... 23.95' 

Write for free catalog and nearest distributor 

1 
G & H WOOD PRODUCTS COMPANY 75 NORTH 11th STREET BROOKLYN 11, N. Y. 

Pioneers in radio furniture for high fidelity equipment. 
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Semi -quantitative tests were run 
to determine the relative "Q" of bare 
copper coils wound using this method. 
The comparison was made to self - 
supporting bare copper wire coils and 
similar coils wound on resistors. The 
results showed that the self- support- 
ing coils had the highest "Q," closely 
followed by the cellophane -tape types. 
Poorest was the resistor - mounted 
style. - 

OSCILLATOR BOOSTER 
FOR BATTERY SUPERHETS 

By CHARLES ERWIN COHN 

IN most battery superhets the oscillator 
is the st troubles ireuil. as it 

is in other sets as well. Many t s a 
weak battery or tube will cause the Os- 
cillator to stop fuistIioning. when the 
rest of the set is still operating nor- 
mally. and force a premature replace- 
ment. This is especially bud if the set 
has short -ware bands. 

This trouble can be overcome in the 
design of a new set by incorporating un 
oscillator booster tube. as shown in Fig. 
1. The grid and plate of the (rooster 
tube (in this case a I(:6) are merely 
connected to the oscillator grid and 
anode respectively.: I t any tithe is 
suitable for this purpose A 164 single 
triode is good. or any r.f. pentode such 
as the INS connected as a triode. Power 
output pentodes or beans tubes such as 
the IA5 or l(:5 sl Id not be used. as 
they will draw excessive plate current, 
being operated with zero bias 

The ash untage of this I kup over 
using the tube as a separate local os- 
cillator and the converter tube as a 
mere mixer is that the oscillator power 
obtained is that of the converter and 
the booster tube c lined. For ex- 
ample. on the author's set neither the 
lA7 nor the IC6 al swill Id oscillate 
on the low end of the 7 tu 15 megacycle 
band. but with both together in this 
hookup a strong oseillat' n'as ob- 
tained. In sels using the 1115 converter, 
the plate of the booster tu he sl Id be 
connected to the screen or whereser the 
plate winding of the oscillator coil goes. 
Most battery converter tubes use large 
grid leaks and instability might be no- 
ticed on the high end of a tuning range. 
In such a ease. merely reduce the size 
of the grid leak until the instability is 
removed. 

The application of this circuit will 
have two beneficial effects. First, it will 
provide considerable improvement in 
the performance of the set in those 
ranges where oscillation is weak or ab- 
sent. Sec I. it will enable the e,seil- 
lutor to operate with lower (tatter, soit - 
ages or tube emiss s, and thus per- 
mit longer tube and buttery life. -- 

Fig. 1. Using a 1G6 as an oscillator 
booster. Many other battery -operated 
tubes will work in a similar circuit. 
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1-Jei koito ineaae your, 

Auto Radio Rpavt, 

&alga/ 

There's one sure way to get ahead in the 
car radio repair business, and that's to be in 

jamir % a position to tap the vast market of Delco cars and trucks that daily 
door! To do this 

elco 
through your o 

do 
you need only sign up with D y Passes 

maroug Motors Electronics Distributor. 
Theo 

Radio, Y, you have a reliable source for Then equipment replacement Delco R 
auto- 

matically, 

You quip receive 
replacement 

Parts, and for Radio original Manual. e o complete and 
universal replacement You will regularly receive monthly 

comprehensive 
Radio 

com giving the very latest factory information Service car radios. Y stings 

and 
"Testing Tips," a bulletin So if you want to increase 

business-permanently-get 
testing apd re on the Delco Radio team. Your palnng Delco 

oln 
the 

co Radio right 
delay 

ght away) y contact your United Motor, CE 
RADIO/ DISTRIBUTED 

BY 
ELECTRONICS 

WHOLESALERS 

EVERYWHERE 

O RADIO DIVISI°EAT 
CORPORATION, KpKpI 

N A 
A GENERAL MOTORS PRODUCT ® .. 

UNIr[DtODS 

May, 1953 
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.111-67A 

COMPETITORS 
Team Up to Bring You One 

Great Electronics Firm 
Geared for Greater Values! 

LOOK AT THESE BUYS! 

TV CERAMIC CONDENSERS! 

$10 Value $1 Postpaid 
L,t e1 All .sh1. 113 mild t.. .0111 odd 
I'rl rid newt standard brand,, liver half 

, ........ .1 tnr. ... , I),.1 0,3 

PROP -PITCH MOTORS, NEW. 517.95 
See e Feb. 11:ehi -'I \ \, .,- page bb 

\II('LN i r \\ I I ('II I>. hen 29c ea 4 6.r 51 

Special Value Combination! 
954 ACORN TUBES & SOCKETS 

Nraw"d 29c °;:t` n:',,y 4 se" $1 

LOOKING FOR RADAR EQUIPMENT ?' 
parts also available 

APS -3 SA TPN -2 
APS -4 AN PPN1 APQ -13 
APT -5 AN PPN2 A PS- 15 
SN ARQ -8 APA17 
\11.1 I. it .PI., L \I.' n -I \I:\ \11.1 E1( 
Y round. row, bo.ed. . 53.95 
AIR '84 complete with tubes, less dynananor. 
Excellent eondltIons. $29.50 
1.11' \ 11('It(t1'11UNl S. M(' -419. brand new .98 
TUNIN(I hN(IIIN FOR H(' -454 and all 

Command Receivers, shipped plat. ea. .59 
101:4218 AXFI'!N \A REEl. \I(rI'J( assembk 
limn(' new. limed. Quantity Available. 
TELEPHONE IIANDsFT IIAN(;F :HN, 

Postpaid.. . ..51.9$ 

ORDER WHAT YOU NEED! 
Large Quantities Available 

Ills 22-A1/1 I;. A- -. 53.59 
.. \IH'l' -13 It:u,d (1.:11 r \I,.t..r 6.95 
'It1,3.; Plate ('i rrwt HrIas 3.95 
'UI \ It _ r\ .r Iirr 11111 w. l!hr..- 

-L.I .98 

PRICED FOR QUICK SALESI 
SCR -284 
MA Ii SValkie'l'alkies 
IBC -149.A Range Calhrt re. 
IBC -73611 I nterf. lIed'ers. 
li(' =175:\ Terg. Transmitters 
liC -1203A Pulse Getterartore 
lIC- I212.5 ('.upli ng Head. 

Radar .luvet. Box 
\\"ile.n 602.5 VIII' Itrerl v.: 

THESE HARD -TO -FIND ITEMS 

IN STOCK! 
Parts & Equipment Available 

BC -348 BC -342 ART -13 
ARC -3 APN -9 LM 
BC -221 BC -611 ARC-1 

Attn: Schools, Labs, Hams! 
WE PAY MORE 

for Radio Parts & Equipment 
('a-h ur .. , pmr snrpin. equipment-id 
(r.II trele lid s. rrlhing t e:dly reed. 

Write t..d:n! \:drills i r Tic VIE -1'C 
61:T6, \IIISII.I{ Ií1!1.11' \IENT! 

Write for New Free Surplus Catalog! 

HARJO SALES CO. 
'Formerly CANDEE-AIRCO combined with 
ALVARADIO SUPPLY CO. 

4109 BURBANK BLVD., 
P.O. Box 1187 Magnolia Park Station 

BURBANK, CALIFORNIA 
CABLE ADDRESS HAR10 Phone. ROckwell 9.2411 

/ 
86 

NEW TV STATIONS ON THE AIR 
(As of April 5, 1953) 

STATE, CITY STATION CHANNEL 
FREQUENCY 

RANGE 
IN MC. 

VIDEO 
WAVELENGTH 

IN FT. 

VIDEO 
POWER - 

IN KW. 

Alabama 
Mobile WALA -TV 10 192 -198 5.08 316 

WKAB -TV 48 674 -680 1.45 270 
Montgomery WCOV -TV 20 506 -512 1.94 88 

Arizona 
Mesa KTYL -TV 12 204 -210 4.79 26.9 
Tucson KOPO -TV 13 210 -216 4.65 316 

KVOA -TV 4 66 -72 14.61 11 

Arkansas 
Little Rock KRTV 17 488 -494 2.01 2.1 

Colorado 
Colorado Springs KKTV 11 198 -204 4.93 250 
Denver KFEL -TV 2 54 -60 17.8 56 

KBTV 9 186 -192 5.25 240 
Pueblo KDZA -TV 3 60 -66 16.06 16.6 

Connecticut 
Bridgeport WICC -TV 43 644 -650 1.52 180 
New Britain WKNB -TV 30 566 -572 1.73 20 

Illinois 
Peoria WEEK -TV 43 644 -650 1.52 170 
Rockford WTVO 39 620 -626 1.58 15.5 

Indiana 
South Bend WSBT -TV 34 590.596 1.66 170 

Iowa 
Sioux City KVTV 9 186 -192 5.25 29 

Louisiana 
Baton Rouge WAFB -TV 28 554.560 1.77 216 

Maine 
Bangor WABI -TV 5 76 -82 12.74 1.9 

Massachusetts 
Holyoke WHYN -TV 55 716.722 1.37 180 
Springfield WWLP 61 752 -758 1.31 150 

Michigan 
Ann Arbor WPAG -TV 20 506 -512 1.94 22.5 

Mississippi 
Jackson WJTV 25 536.542 1.83 180 

Missour 
Springfield KTTS -TV 10 192 -198 5.08 12.5 

Nebraska 
Lincoln KOLN -TV 12 204 -210 4.79 26.9 

New Jersey 
Atlantic City WFPG -TV 46 662 -668 L48 18 

North Carolina 
Asheville WISE -TV 62 758 -764 1.29 23 

North Dakota 
Minot KCJB -TV 13 210 -216 4.65 29.5 

Ohio 
Lima WLOK -TV 73 824 -830 1.19 20 
Youngstown WKBN -TV 27 548 -554 1.79 160 

W FMJ -TV 73 824 -830 1.19 175 

Oklahoma 
Lawton KSWO -TV 7 174 -180 5.61 10 

Oregon 
Portland KPTV 27 548 -554 1.79 88 

Pennsylvania 
Altoona WFBG -TV 10 192 -198 5.08 316 
Bethlehem WLEV -TV 51 692 -698 1.42 2.25 
New Castle WKST -TV 45 656.662 1.50 20.5 
Pittsburgh WKJF -TV 53 704 -710 1.40 13.4 
Reading WHUM -TV 61 752 -758 1.31 260 

WEEU -TV 33 584 -590 1.68 225 
Wilkes -Barre WBRE -TV 28 554 -560 1.77 1000 
York WSBA -TV 43 644 -650 L52 170 

South Dakota 
Sioux Falls KELO -TV 11 198.204 4.93 57 

Texas 
Amarillo KFDA -TV 10 192 -198 5.08 56 

KGNC -TV 4 66 -72 14.61 100 
Austin KTBC -TV 7 174 -180 5.61 109.6 
El Paso KROD -TV 4 66.72 14.61 56.3 

KTSM -TV 9 186 -192 5.25 64 
Galveston KGUL -TV 11 198 -204 4.93 59 
Lubbock KDUB -TV 13 210 -216 4.65 31 
Wichita Falls KFDX -TV 3 60 -66 16.06 60 

KWFT -TV 6 82 -88 11.8 70.9 

Virginia 
Lynchburg WLVA -TV 13 210 -216 4.65 28 
Roanoke WROV -TV 27 548 -554 1.79 1 

WSLS -TV 10 192.198 5.08 250 

Washington 
Spokane KHQ -TV 6 82.88 11.8 100 

KXLY-TV 4 66 -72 14.61 47.9 
Tacoma KTNT -TV 11 198 -204 4.93 29.5 

Wisconsin 
Green Bay WBAY -TV 2 54 -60 17.8 100 

Hawaii 
Honolulu KGMB -TV 9 186 -192 5.25 35 

KONA 11 198 -204 4.93 117 

*From Station CP application. 
The frequency of the video carrier 1.25 channel lower freq. limit. 
Total number of television stations now on the air: 166 (25 of which are u.h.f. i 
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IOR WiaS 

?!f'temaóetoe 
¿Adair 

To You, 

Belden's Golden Anniversary 

Means 
-product performance that 
can come only from a "know - 

how " that has grown through 
actual service since the 
inception of Radio. 

-an ability to co-oper- 
ate in pioneering new 
wires to meet or antici- 

pate industry's grow- 
ing needs. 

In the years that 
follow 

This Belden 
Program Is- 

- TO BE 

CONTINUED 

IV 300 OHM 

TRANSMISSION CABLE 
by BELDEN 

FLEX TEST immum 
rooMu um 

BELDEN 8230 WELDOHM mosmmo . 
==m E EEEE ii MUM= 
MMO EEmE E i ; Em O .. 

OMAN mmO N. N 
miii ' 

Co 
:C mm .... 
OB 
. 

Ni MUMMIES MEW .NO.. 

COPPER 

100 200 CYCLES 

BREAKING STRENGTH 
OOEEOENmmEmummem m ..UEE mum E 

BELDEN 8230 WELDOHM IN 
ON EU OMENS MNOUNEEUUIMMO MENO O UE m M EEUE m E 

11111110011111 
MOO O iii. E 

COPPER 

IMO ú iii MUM .. 
Em .m. 

:__::::: . 
o 

May, 1953 

50 100 150 LBS 

No. 8230 

COPPER - 
SHEATHED 

20 -GAUGE 
STRANDED STEEL WIRE 

Brown Polyethylene- Resists Weather and Oxidation 

The new Belden Weldohm, 300 -ohm Transmission Cable is the 
greatest advancement in television installation since television began. 

Reducing TV lead -in conductor breakage to a minimum is easy. 
The new Belden Weldohm Cable has overcome the breakage point by 
162 %, that's 11/2 times the strength of pure copper wire. 

In actual test, Belden Weldohm Cable will withstand 254% more 
whipping or severe flexing than the average installation of 300 -ohm 
copper lead -in wire. 

There is no difference in the electrical characteristics between an 
all- copper conductor and the Belden Weldohm copper- coated steel 
wire. The web is 72 mils of 100% virgin polyethylene. 

N E W 
FOR U.H.F. INSTALLATION 

BELDEN ULTRA- WELDOHM - 8235 
BELDEN MANUFACTURING CO., 4681 W. Van Buren St., Chica , Illinois 

WIRE 
87 
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AMERICA'S FINEST 28 WATT -50 WATT AND 10 WATT P. A. VALUES 

50 -WATT PORTABLE P.A. ON SALE $99.95 
3 -SPEED PHONO TOP -TWO 12" SPEAKERS 

(Illustration Al 
10 -tube portable 50 -watt public address system. 4 -0106 (rush -pull parallel, output tube.. 
Inputs tor 2 microphones. either crystal or dynamic. with e e mixing volume controls. 
7 win bass and ltreble to controls. High fidelity wide range aneput transformer with taps 
at 4. 8. 10. 12.5. 250 and 500 ohms. Complete with 2 tAr heavy duty 12" PM speakers 
and 23 ft. tables mounted In separate leatherette-covered carrying cases, 21 "521 "513 ". 
The amplifier Ids In oof the cases tor carrying. This amplifier will put out 411 watts all 
day lung nod 50 to 00 

one 
watts peak with ease. 

4 
3- screed turntable and pickup to play all 

,ills :till a..13 and 78 RPM is mounted in Iht f the nnlplitler. Stuck I No. AP00X. 
3l ri watt portable P.A. systems similar to the 28 -watt model (tortured above, less microphone. 
sale price. S99.99. Shipping weight. 100 Ibs. Shipped via Express or Truck only. 
Iteglar' 8431 lint Filet -tro- voice I;im ny:Inic h opllune with 20 ft. rabic unit desk 
taud. $11.95 extra. Fur floor shod oi.trad of ne-lk stand, add $4.95. 

$69.95 BUYS A 28 WATT $150.00 
LIST VALUE PORTABLE P.A. SYSTEM 

illloslrabon BI 

3 -SPEED PHONO TOP -TWO 12 -INCH SPEAKERS 
7 -TUBES PUSH PULL 6L6'S HEAVY LEATHERETTE 

COVERED PLYWOOD PORTABLE CASES 
CRYSTAL MIKE $8.95 EXTRA 

STOCK No. AP.28X. Porlal,le 28 watt \public address system. You get 
a 7 -Tube heavy duty puslepull 01.11 amplifier with inputs for 2 mikes 
either crystal dy omm i With separate f'xinç volume controls. ne 
phot input. Fully variable tone control high fidelity, wbtttr range 

One 

u ponNe. The heavy July A,utput transformer has cans for e4. 8. 
Ili 125. 2:1 and 00 ohm speaker connection s. Two heavy duty 12 inch 
al"ie0 V P.M. speakers. each with 25 feet of speaker cable. Each speaker 
In 

ann 
cI in separate carrying cases. Each en e has a snap 

r 

o lack nt 
is lrgeenough to give good speaker baffling. Elle. Cale is 21 x 10 x 
1:1 riches. is used to carry the amplifier. A 3- slm.c1 pholru 
anti pick -up Is 111001110d III the top el the amplifier tu play 3318 44 and 
78 RPM records. 
This portable PA system will mut out 20 watts all day long and 28 to 
30 watts peak audio. McGee oilers you this 8130.00 list portable PA 
system at a terrific saving. 
STOCK 

urt'd 
complete (les 

portable 
ike, ship. wsystem 71 11,%.1569.95. phono 

Fl te 
t 

, Voice infidel till, X28.50 list crystal mike with _m feet of cable 
and de, -taon 58.95 extra. 
FI,'.n II. Ill'ki 1.,1,1 o. -t,.el ..1 i., i. -I.im,l S4.95 , sm.,. 

10 -WATT PORTABLE P.A. ON SALE $42.95 
3 -SPEED PHONO TOP -10" ALNICO PM SPEAKER 

(Illustration Cl 
5 -tube portable 10 -watt 114 -wall peak, public address system. bush -Pull 7C 1, U. L. ap- 
pruveti amplifier with wide ronge response. Inputs for microphone and with sep- 
arate mixing type volume controls. Tone control. 10" Alnico l' PM speaker Is housed 
in a leatherette case 21 "x10 "x t:l" which holds the amplifier for carrying. :1 -speed 
turrnlable and pickup a ill lo play all records 331 t1. 43 and 78 RPM is , 1 1 i" the tol. 
of the amplifier. Linty value. 81/0.110. 

at 
Stuck No. AP. 10X. 10.w:0 portable ble P.A. system 

similar to the 28 -watt pictured above. except it has only o and .11e 10" speaker. 
less n rophune. Sale price. $42.95. Shipping e,ght, 41 lea Shipped via Express 

Orr Truck only. 
Crystal Inwood lone w nmvabic desk stand. $3.95 extra when ordered with the 
si,-I''. p "ande P.A. 'system. 

BRUSH CRYSTAL 
EAR PHONE CC 

Wifl, Control rJB49 
ofml'ly 

1'00 , , he sprain, , coil 
any radio or Tl' se n audio 

hl`I 
in l'r' atellldIol 

yo necessary. 
v a immu. your 

The tiny Brush crystal 
phone tits your r lut grains. 

like a regular hearing aid ear ear 
A call control laps entities using 20 ft. f10,11 elhe 
rait,,, or Tv' "r set. 118. its own separate volume 

o 

Control ol alsl 
entail ''lching 

transformer bu Ill -In to operate Me crystal 

4I' 
speaker voice coil. ideal Inc hospitals, homes. 

1nso other rises. t times more orabie to 
than rt oat 

earphones. 
Stock No. UIi -S includes 

li 11,1 crystal tar piece. remote control box. 20 ft. of cable 
and 'instructions. 

uSale 

price. $5.49 complete. Brush crys- 
tal earphone with 30" cord. Stock No. Bil -S1. $2.95. IYou 

i' 
It like any crystal earphone. diagram furnishell,i 

Aeries..., kit Includes colonic Control wlalr switch Plus cou 
pling capacity and instructions. 99e extra. 

INDIVIDUALLY CARTONED ELECTRONIC RADIO & TV TUBES 
McGee ono, too a wide s,Iectlon of Roost quality TV d Radio tube typos. In111vidual iv otoole.1. Our I'.r'ivan brand. 
These are not et mfgs. cults, but a carefully inspected private line of tunes with a full 6 months' guar antee. Types 

listed are in stork n good quantity at thl time. Thousands sold. Order 50 tubes and take 10r? off the listed prices. 
024 $O.59L 6ÁT6 .49 SHOOT .59 7147 .79 
1A7GT .59 611U6 .49 6K70T .59 7Y4 
15303T .79 6ÁV6 .49 616G 1.09 128L5 
INSGT .59 6AX4GT .69 6S4 .59 12A8GT 
114 .59 6BÁ6 .49 65A7GT .59 12ÁT6 .9 
IRS .59 6 A7 .69 65N7GT .59 12ÁT7 .69 
155 .59 6BC5 .59 65FSGT .59 12A118 .59 
11.4 .59 6 06 .49 65K7GT .39 12AU7 .69 lÚ .59 6 FS .59 6SL76T .69 124V6 .39 
lus .59 65E6 .59 655707 .69 12AV7 .89 
304 .59 6 G6G 1.29 65U7GT .69 12AXGT ..... .59 
3QSGT .69 6 NG .59 6T8 .79 12AX7 .69 
354 .59 6 J6 .59 6U8 .79 126Á6 .59 
3V4 .59 6BK7 .99 6V6GT .59 125E6 .39 
51.140 .49 6 L7GT .99 6WGT .59 12906 .59 
6854 .69 6806GT .99 6 %4 .39 128F6 .79 
SAKS .89 6 4 .39 6 %SGT .9 1288GT . .59 
GALS .9 6C86 .59 7A7 .69 120767 .59 
SAQS .9 6CD6G 1.49 7B6 .69 125F5GT ... .69 

.59 

.89 

125J7GT .S9 
125870T .69 
125L7GT .79 
19566G 1.79 
2580667 .. .99 
2SL6GT .59 
32L7GT . .79 
3555 .59 
35C5 .59 
35W4 .39 
3SL6GT .39 3 .79 7 .89 
3065 .59 
5005 .59 
SOL60T .59 
70L7GT .99 
11723 .39 

UHF TELEVISION CONVERTER $34.95 
UHF television converter with built-in booster. Continu 

lusty variable for channels 14 thru 83. BulitIn wide hand VHF 
lsu.nter for channels L thru 13. Sell pnwero11 for 110 volt. nn 
cycle AC operation. Selector switch gives choice of VHF t r UHF 

VHF antenna may be fed tarn the broad band 
or 

antenna. 
t the TV set. Stock No. 21A, stripping weight 7 Ibs. 

Net price 534.95. 

=` i is rr 

50 -WATT BOOSTER AMPLIFIER 

REGENCY RC -600 $49.95 LIST 
Carefully , ed cod of ni2hest gralnS e Fea- 
tures ,bllite. dielectric they r Ile,rient. 
image 

extreme 
of VHF stations ,town 50 to iuil r Ann. Converts 

alla( and is highly r nnu alto for those having split sound 
of video. Tubes OAFJ oscillator. crystal Ablate n Ixer. and 

dual triode IF 
are 

a rd selenium luta rectifier. Front 
cl,anger switch for UHF o VHF. Input and output panel 

, 

e-n' 
mtalaneex 'inri hill.. For lin vat 013 cycle A(' operation. 

shipping sveitoit S 00. stock No. 10.11,1. price $49.95 each. 
lots of 3. $37.46 each. 

UHF -VHF F ANTENNAS 
VF.F. -H -X t` . 2 thru 83 with 
a single 1,.. mended, tour 
cost 4c per , . -t par .51 -I._.,. ,r r r r.. $8.38. 
Two slack I i,TEE antenna for fell ge area, List price $29.55. 
your cost 517.58. 

UHF ADAPTING BRACKET 
Permit. addition adgiti n of antenna 

a 
to 

t iseing VIII, installation. Mounts 
three different wa a mast or an- 
tenna boom. List 81.50. 8c Your Net Cost 

.1 MM.:1u. Prr vele. b. teethed of ,-..111- 
g YIIF-t'RF 101111111,1 .,a i 1, . eele OF 

transmission line. rAutomatictnc ' PI r 1 
Lin, t 1i $2a3s t 84.00. 

ers. 
Net Cost 

VEE -D -X MIGHTY MATCH 

30 FOOT TELESCOPING MAST 
$10.95 

Famous Trio antenna r tutor. Net 525.43. 
5 wire rotator cable. 3c ,per. foot. Deluxe :10 fool telescoping 

sat. Stock No. ST -30. 510.115. Complete kit of guy wire. 
guy rings and base mount for mast. 50.00 extra. Prices 
do not include Express charg.s. 

50 -WATT 
53995 BOOSTER AMP, 

2 -Mike Pre -Amp S12.95 Extra. 
Not a Kit, but e Manufactured 

Amp. 

50 -WATT BOOSTER 
amplifier eri"h iuh poli' ararle '1í1.11a output tulles. 

Connect to your present amplifier as a booster or use 
with he rR -_X t're-anan n , Id Ime o nr 2 ro kes a á 

fru l 'rile Ixroster amplifier has e input Jack nd ,with 1 volt Input 
3U warm. , 1m. S,nIxter has a potted "r xe high Ildel Ity u put tranxfnrner. 

hatches speaker with' 4 -K -Ili hm ulte colt, lri IW tIhm and 2.30 hm lure. R,a,xler lias 
l225 mill power ontroy with 5Ut rectifier. Price Includes tubes: 4 sin. 7N7 and .154. 
'bo two variable controls Ix ali for s volume control 1 bean 

Sale 
, Uva. Saar 

8 Ot /a salila. eStock Nu- PA -55N. Shipping eight 26 Ills. Sale price $39.95 ea. 

2MIKE PRE -AMP. Ire -amplifier t tier ping. In erectly to the PA -53N Booster amplifier. 
It nables u. of 2. Crystal n Dynamic Mlkea plus one low leve! 

Amplifier' 
SShtll 

Chassis, sire S ht 31/4 X 4". Stock No Plt.2X. with tulns 7F7atand 7X7. 
N t price $12.95 ea. 

McGEE 'S $62.50 LIST 15" COAXIAL SPEAKER, $21.95 
21 OZ. ALNICO V MAGNET -5" TWEETER 

This is the finest " ,x,il I'M speaker value that "e have ever 
offered. New 1952 production, of famous manufacturer of fine 
speaker.. The 15" speaker has a 21ía z. Alnico l' magnet: equal 
o r04 oa of the Alnico 3 type magnet. The ,ne is free floating. of 

e piece construction. Will reproduce low frequencies down to 
cps. The 5"l, tweeter in ,a leur suspended and has a ridged e 

to d only the high frequencies. It will respond un n 
I,ne 

The nhigh- 
p.r_sIx IlIter, 

I 
ellllr,aled 

leaving only tiro wires 
to 

and hwtooferhto 
ally 8rInmf output 

dio. or high fidelity 
sic Inver'. amplifier. :tack Nn. P15-CR. n 

'i llg weight Iii Ibs. Net price $21.95. 

CORNER REF. 

UHF ANT. $8.95 
Corn reflector antenna m. n . for 1111$' 
As high as 10 di, gain on 
batmeis 14 thru Wt. 

TTubular I ead co 
t 

lon lI. 
1. your ost 4c per ft., ed. 

a Mighty Match you 
ea. eollneet thin ten 1a 

with your present VHF 
temma using only one teed 

your tu yo set. 

12" JENSEN PM. $15.95 
,Another Mc6er .. v.p' Jensen 'once 12'. 

11 a o . Alnico v' Magnet PM speaker. 8 
too voice oil. Will take 25 watt audio. 
Ion save dollars o this speaker. Just 100 

1x II. 51,111111 ng 11, -lit 8' Ibs. Stock Nu. 
.1 21'. Sade price ií5.95: 2 for 530.00. 

12" COAXIAL SPEAKER, $12.95 
new 1052 

model 12 'coaxial PM speak- 
Quality you would rut In 

ys our finest sets If you were 
facturer. I2" wnnfer 

has 
woof t, 

0z. Alnico v' mag- 
el.ded aedrhl s metal sus- 

pended 

th 
pass filter ly un- 

der 
to connect to your 

alo or audio amplifier. á'0'm 
with 18 watt peak and watt a yr 4. Shipping 

eight 8 tbs. R from 
30 to 17.5110 cps. Stock No. CU 14Y, Sale 
price 912.9! each: 2 for 925.00. 

G.I. 3 -SPEED CHANGER WITH G.E. 52295 
VARIABLE RELUCTANCE TURN -ABOUT CARTRIDGE 
Another tremendous McGee Scoop! Brans new Cenerat Instrument 

variable rreluctancercartridge rpwith ttrn.01,,ltt stylus. Plays all 3 
speeds automatically: 7 ". " 12_" records. Has reject button. 
Repeats last rrd. Base sloe. 12 "5127/8 " -hipping weight t4 
Ibs. Stock Nn. 700 -0E. Scoop price. 522.95. 

GI 3speed elm nger same a as alw'e. but with Webster 0111.05cr twin needle cartridge. 
Stock No. GI -700. Sale hpelee. 521.95 each. 

McGEE RADIO COMPANY o= t. 
st a 

o2.o 
p TELEPHONE VICTOR 9045. WRITE FOR FLYER 

wits Parai 
1422 GRAND AVE.. KANSAS CITY, MISSOURI 

Poa orer lasing PaY9e 
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TELEVISION BOOSTERS AND CONVERSION KITS ON SALE AT McGEE 
GENUINE STANDARD COIL T.V. BOOSTER 

Not Surplus. But Right From the Factory 
Iatr-' Iii B -SI St... I Coll Television Booster. McGee 
snake. Iher lucky pn,.'. and a usual. passes the saving 

The lint,, - .I 1, 1 6.51. 
a 

12 l'haln,el Standard t oil 
TV tin avhlrh li. f" s:15.00. is "Acted to for only 
$10.95 each Brand new, factory caroned and fully guaranteed 
by .IC(:ee. This top e quality single se boomer utilizes 
printed high frequency circuits- for improved performance on all 
channels. Uses OAK, tube. Average gain. 6 to 7 volts on low 
nannels and 5 or 6 on high channels. No distorting of victors or sound. Has extremely 

low noise 
in-passing 
actor. Continuous . e -kn,h tuning and channel selector 

'frown 
control 

actltch 
for 

%lade form 110 volt. 60 
1 t..ri 

shaming 
... , Ii."I,, Sale price. 310.95 each. or buy 2 hr1, 1 520.00, 

n weight 5oa. 

$10.95 

FRINGE AREA TV RECEPTION IS 

BETTER WITH OUR McMURDO 
SILVER TV BOOSTER 

$10.95 -TWO FOR $20.00 
Read the article o'. "Ita,lio & TV News." Von will see 
h ow a boomer l210 o - used for fringe area Tv' r cep - 

We can't 1 . tho - I ,I . I aye will guarantee this Istoster to 
he a sensational salon Ills l !Mole inductance type tuner Dom channel 2 in- 
cluding "the FM band through 1 channel 1:1. v lf- o, r 1 1111 volts AC operation. In- 
corporates a 11.111 tube. Input for 300 ohm T\' line and 300 ohm output to TV set. Sin - 
gle knob tuning. Attractive plastic se MCMU Silver 'ulcer Sonic TV -FM 100,0er 

B Stock No. GB -6. shipping weight 5 lbs. Sale price. $10.95 each or two for $20.00. 

20 INCH CONVERSION KIT $29.95 
YOU GET - 

20HP4 -20" PICTURE TUBE 

20 -INCH PLASTIC MASK 

14 K.V. FLYBACK AND 10° YOKE 

Our 20' conversion kit includes a 6 -month guaranteed 2011P4. 20' rectangular 
hl:mkfaee picture tube, plus a 14.000 volt G.E. built high voltage flyback trans- 
former, plus a matched 70- cosine yoke, plus n 20" rectangular gold trimmed 
plexiglna monk and suggested diagram. The picture tube is the Intent electro- static 
focus type that requires no focus coil. Shinned via .xpr or truck onlY. Ship. 

Cweight, 40 Ihs. Stock No. 20 -TP. Oct price, $29.95. Price with Raytheon or 
E I year guarantee picture tnh, $10.00 ,sir,,, 

14 -Inch Conversion $2595 
Kit 

14 Inch co 
11 

version kit: You get a 14- 
Inch black face. 1 year guarantee G.E. 
141'P4 picture tulle. a 70° deflection yoke 
with matching 14.01/,1 volt G.E. flyback 
and a 14" plexlglan gold trim safety 

ask. plus conversion instructions. Stock 
No. 14CC -G. Sale price. $25.95. 

17 -INCH CONVERSION KIT $25.95 
You Get- 17BP4A 17" Picture Tube 

17 -Inch Plastic Mask 
14 K.V. Flyback and 70- Yoke 

I ,,ion kit with a 1713P4A. 
1 7" 

l 

e 'la11 :filar Irlackface electro- nIagnelle 
focus 1, :rlu,y tnln with fi months' guaran. 
tee. plus a notched 711° raine yoke. G.E. 
htollt 1 . 1 . 1 1 1 1 1 1 t 11 fiyl.a,.Ii .1111 : 17" r 

Ia11 : tar ,I't I I'I'.'i ;.I:, -1r auk and 
l.b e1', 

Tre : 

525.1, kit Price 

. $5.00 Ostia. 

CAPEHART CABINET, $79.95 
BLANK OR CUT TO FIT ESPEY CHASSIS 

Buy this cabinet with F..toey ria' -i. anti the VM changer at the 
left and have a hoe r dio -Phan, cu ,,,,atIon for less than 
the value of he cabinet none. Tools beautiful cabinet was In- 
1,rlded for a Capeharl 850.110 emnhinatimn. It is the finest 

possible furniture qual lt' cabinet workmanship. 37" high. 40" 
ide and 21" front to hock. Hin ed too lifts In two sections. 

251'ss 
and 

covers the changer compartment and 141/2 is the 
width " of the udioo compartment. Cnger n punting panel Is 
fwrldsheil blank. Radio panel Is shipped ready eut Pt fit 7 -C 
F,npey chassis. Baffle Is cut to hold 2 -12" speakers. Made of 
top quality WAInul veneer. Vs" material used throughout. 
Shipped via truck. rail press "lily- Sill mi1_Ir wt IRU Ito, 

Stock 
changer and radina 

with panel cut to fit 
F2t12? 32 

$79.95. 
os. Alnico` PM apext 

It 
r for 

blank 

cabinet or mile $15.00 ($7.50 each,. 

RCA 201E1 T.V. TUNER $7.95 
Terrific buy on this RCA tuner. We have a limited quantity of the 
famous n 

` 
iginal 201E1. 13 channel completely wired and tested TV 

front endtuners. Ready to connect to your TV video I.E. strip- Of- 
fered at a sacrifice. Price was 94.1.00. Now only 57.95 each. with 
tubes. Each tuner In good condition but has been repaired. Stock No. 
RCA -111P. TV front end turner. Convertor coil type for separate sound 
as used in the famous 830 chassis. Complete with :1 -WO tubes. 
$7.95. Specify shaft length desired, either 2" or 4 ". 

RCA 201E -1 T.Y. TUNER 
Same as pictured above only new -with 37 4" shaft. Stock No. 2201, Sale Price. $11.95. 

3 -TUBE SARKES -TARZIAN T.V. TUNER 
This popular Sarkes- Tarzlan Type 3 tuner is widely $995 used. 13 channel rotary type itch with individu. 

Ìly tuned coils. Price is cumptete with dbag am and 
three tubes: 6C4 ose . ORHO R.F. and BAGS mixer. 
Regular factory cost is twice our price. Each tuner Is wired ready 
to Mark up to video and sound ` 1B strip. Slav he used with either 
interawrler r separate nuund IF circuits. Ras built -on convertor 
coil. built in fine efrequency control. SarkesTarzlan TV tuner. with 

3 tubes. Net price. $9.95 each. Specify shaft length. either 27/a" or 474 ". 

STANDARD COIL SUPER CASCODE TUNER $19.95 
UHF STRIPS $9.40 EXTRA 
The Cascade Circuit of the Standard Tuner otters a new development 
sr this famous TI' front end assembly which affords a 2.10 -I b- 
aro fit In gain and a 35,'r alo 511rí: reduction of noise M the 
pentode tuner. Other advances include: eas raion to Ú11F re. 
rapllon II, Interchange of channel inductors: )I ed sensitivity for 
Tt' sets in fringe a elimination of Rooster use: rand ata high proni a 
tlefil 
tuner. 

or the 
l.`.witherothes` 110E7 

tiora10H07al alita 
as 6.16. 

ranShaftnew 
length 

factory 
3o4". Scoop 

UHF Is'ecify channel, strips supplied lit palls" 
and 

alone e ash tuner. $9.40 per et 
UTIF s rl1'a for outer models of the standard foil tuners specify channel and series: 
either F. l,. K. O. Il. II I Al as printed "u the loner, $9.40 per set- 

3 STATION INTERCOM MASTER $16.95 SUB STATION 53.95 
astatiooto iII vo. , ,..,.ter b.nlnell ,n ebrmne elated metal cabl 
net 7 n "x i "111 

looping front. Full 3 -tulle amplifier for 11 1 

volt AC -DC operation. Press -to -talk swatch is o op of the cab- 
inet and volume control with off-on switch and station selector 

trio a either side. May he lists! aw111, from one to 3 auto st ationsfSee matching cabinet chrome plated sub.slatMn Nu. 
l'S1A5,. Master is quiet at all times except when press -n-ta lk 
S witch in pressed at the master or call -back switch Is pressed 
at the sub. Uses 3 -wire intercom cable. 3- station inlera,ni 

eta aer SIPM -Ait. Shipping weight 111 ohs. Sale price. $16.95 
fch. s h- nolluna extra. ire plastic Intercom calao, lull 

t for 51.95, 51/0 ft. for $1.95. 

INTERCOM SUB STATIONS $3.95 
Chrome plated. with call hack 
switch for a :1.ware intercom 

.Size 7t'_ "x0"x5" 
sloping front. " Alnico V 
PM apke. Interenm dealers 
buy at less than present pn,- 
ductlon . o s t s. I.In,ited 
quantity. Stock No. PStA5. 
ship. weight R Ills. Sale 
price. $3.95 each or 3 for cll úuil fttie intercom ale. . 
53.95. Min ft. for $8.95. 

Brown leatherette covered 
r intecon s,R- station wetth 

call hack switch for use with 
3 -wire intercom masters. 5" 
square and 2 " deep. Has 

n 
lactic grill cloth. Al- 

nico f' VM speaker. A true 
McGee value. S lock No. 
NE -5. alma. weight. 111,a Ills. 
Sale price $3,95 ach or 3 
for $10.00. .1 -ware plastic 
Intercom cable. 100 ft. for 
SI 95. 5110 ft. fer $5.95. 

CAPEHART CABINET FOR 1000 SET -ONLY $9995 

9995 
r -Y 

BEAUTIFUL WALNUT 
Beautiful. finest notion radio. 

SIarlen fur repel..t 
acrd 22" 

linga 1á1r 
clou and up. I. .i . 

......facturer u 
5200.00. Has high1 n,i,.p,.i tumefied walnut 

Pae- 

ridI, cabinet fweighsl 
material. Top 

175811f Ms. 
stook. 

The 

but 
changer 

Radio lc 
and 
partnfe,nt ,` right hand side side is 

hinged 
14 

high and 11./.. wide. 5taJe fo mount chassis ver- 
tically. Changer compartment is 14" high by 2fl I, ' 
wide. ladre sough to hold re ,,I changer or 

corder mechanism. Front I0" f lop over the 
changer compartment Is hinged to fold back for easy 
access to the changer. Both radio and changer com- 
partments with uncut blank panels. Speaker 

tnl r flor a 12A 'meager and 1 he sneaker im- 
partment i. 1,.11,1'l, tels eurinsed. Shipping eight, 275 Ins. Stock No. K -45W Cape - 
hart a.mbination cabinet. Net price. $99.95. Walnut. 

COMPLETE RADIO, TELEVISION AND AMPLIFIER KITS AT McGEE 
3 -WAY PORTABLE KIT 

$1595 
personal 

1952 Model 3 -way 

tl i . n Ope portable `filo 
Volto Al -DC " 671'2 D 

Ins It 1 if ntalned batteries. 
Leatherette ed case else, 51/2x50 *x8 ". 
Rece1Vet ttttt mica t 5511 o 1050 Kt, A 

456 
t ional t kann upertet circuit with 

KU iron core IF's. Incorporates the 
pe gain ̀  stick loop antenna. All 

plated chassis. h. approve,[ Oirel,it- 
tubtched pints. Price Inrtudes all parts. 

es. diagram. Aln V PM speaker. A 
factory totality kl . Stock No. PN -4T. hip. 
1 Iii. 'Ì'b1 , 1de11 kit. less 

Álotteries. $15.95. 87,2V, B. $1.59: lV.V. 
. 39e extra. 

Build Your Own 5795 Phono -Mike 
Broadcaster 

Kit Model DE -BR. With 
uil 

alt. yo ono bsootily 
s r,umur that also 

mike Input. Will 
b broadcast over any ra 

1000 to 150 la 0 lit. Inputs for crystal emike or 
costal 

l 
nano pickup. Fader control fades 

rom mike to record. Ideal for borne P.A. 

nA 
fir 

mfleten kita`1 
h 

Inclining 
tubes. Kit Model DE -RR. Net price. 57.95 
DE -ORWT wired and tested. Net price, 
$9.95. Crystal mike and desk stand. 54.95 
extra, Concealed microphone unit- only I" 
/n diameter and 44" thick. Specify hidden 
mike when ordering. Stock No. T.001. Net. 
$3.95 extra. 

McGEE RADIO 
May, 1953 

6-Tube Hi-Fi Amplifier Kit 529.95 
A complete 
kit. including 
2-12X7, _ 
triode plu s 

ai:- 1 gram 1 

ób,amforai°- 
1 une 

an l 1 t kind , 
.í 

11ttIlko 
phono 

0111111112Ljej tnl G 
variable i lucleme, a , 

Ti ntwn electronic 

" 

p, 

Iclflllle 
N 

tr la with range elector .aatch for either 
Juke box quality with heavy bass response 
or brilliant sanhnic ruln It p 
kpti 6 cp.. M me all triode ,r n, 

ll, complete with tubes. Shipping weight 
- Ils M le1 "\" SI 529.95. 

10 -Watt HI -F1 Amplifier Kif $14.95 
kit A 

of partxl lnclud- Ing tubes 
12,LX7. 12A1' . 

2- 501.0. 1 u s 
rctmer, 

pi 
d in- strIetiattic ns t u 

bond h 
fidelity t w 1 

tone opifr 
with bass and 
treble h,l.,.t. Inputs for radio tuner roes. mike and crystal phono pickup. Output 
matches 8 ohms. Itcet0nse from 50 to 
15.1100 cps. Chassis ready punched t'entl lath cover. straight forward circuit with twin triode gain stages and 2.501.6 tubes in 
push- f11111. wiz v - high. 
51.1e1 AP.lOR. -hot. tit. n bb- ..,I 
S I a. 95. 

10 -TUBE RADIO KIT S29.95 

bI ,ad ratst 
radio uns- 11x1 
n'ilh tunes, RL 

áCis 

r leu ' fier.ñ ` ie .f7 
gram d lti ò gng Isée`Ì-`1t 

i 

ie dl l' an rule dial. 

°nfi, matches 3 
rdl 

, 

speakers. Inputs I 6.1- 
Inrtal l Mck, , .'. 
tal Mike. Heavy duty Power I . - er. 
n lnight 

IS ÌÌps \et 5]9.93oeaker. 
slliP mg p 

J 
noie 

17, 20" T.Y. Kit $59.95 Less Tubes 
A complete kit of 

AC transi ruler on- 
crated 

an 

televisn 
hablis for use with 

a 16 ". 17" or 
rectanintlar friure 
tube. The 12 chan. 
nel tunerk its read`_ 

wired. as Is 

reads 

tune video IF mt... 
Circuit is f the 
conventional design. Do not toy this unless yu understand Television. It Is difficult to ire. We furnish schematic. Kit del wire. 

Ship. t, 40 Ws. less all tubes. 
Net SS9,95. Kit of 22 tidies. less picture tulle 516.95. 
17" 1713144A, $19.95, 211111'4. 525.00. 

6 -TUBE 2 -BAND KIT $14.95 
Popular with 
lestes le for training. 
6 tulle AC.D ;. 2 
hand dlo kit with 
plastic cabinet. Re- Ives broadcast 
and O to 1R rtwave Full 2 

Ig het with 

lie f kit dial. Itil tube: 12SK7, 12KB. 
k7. 12SQ7, 501.11 5,10 3525, diagram 

1 illslrtectiots, Factory n,,nllty. t'ahinet tt'v .I Ito: weight 12 
Al on I Ali ' ol _. N t 514.95. 

5-TUBE AC -DC KIT $12.95 
Model les -5. A 5 tube Ac.Itc .tr li., broad. 

kit. housed In the sane lolnet : 
5146.2 .love. Complete mies- Ship. 
11 - i '..I t lo Iba.. Not 512.12. 95. 

AC POWERED BROADCAST 
TUNER KIT SI2.95 

A sett- M,'ered. 3- 
gang s o het tuner 
kit with R.F. stage. 
This complete kit is 
furnished with 
diagram. ph and 
tubes. BBAB A.P.. 
6illE6 oscillator 
R.F., BBAB I.F. de. 
rector. BALI diode. AVC. plus rectifier. 
Connect to any imdin mmnlifier. ideal for 
use with our S -2020 or 7x5 amplifier kits. 
Chassis Size. Ot,_x4x4I/ " high. Shipping 
weight. 7 lbs. Broadcast tuner kit Model 
BT -38X- Net price. $12.95. 

COMPANY 
9rleas r.o.a. send 250° 0.0511,1 wets TELEPHONE VICTOR 9045. WRITE FOR FLYER 

1422 GRAND AVE., KANSAS CITY, MISSOURI 
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NEW DATA 
in a 
famous 
service 
aid f, 

ra s Ma Television 
Servicing 

THE NEW REPRINT of this widely used service 
guide includes new data on the cascode tuner, servicing 
of newer types of i.f. systems, automatically focused 
tubes, UHF station listings and antenna calculations, 
transistors and other recent developments. Everything 
you need to know for quick, efficient servicing is 
given here in the most practical, useful way. You'll 
learn simple signal tracing procedures, how to im- 
prove reception in fringe areas, how to use all test 
equipment, and many trade tricks for diagnosing 
troubles accurately and in minimum time. All faults 
likely to occur, including those hard -to-find troubles, 
are dealt with; there are hundreds of helpful illustra- 
tions, and a complete master trouble chart to help 
you pin point the cause of trouble from the symptoms 
and turn quickly to the specific directions for cor- 
recting it 

Television for 
Radiomen 
Bh F. M. Noll. Very dear, non- 
mathematical explanation of the 
function and operating principles of 
every part and circuit in TV recep- 
ion, and the techniques of installa- 

tion, adjustment and alignment. 

Television and FM 
Antenna Guide 
By E. M. Nol! & M. ,Nand!. How ro determine which 
type of antenna is best for a particular site; how to 
install it to insure peak performance. Full accurate 
data on all types of antennas and allied equipment. 

Do you know enough 
about hearing aids? 

Hearing Aids 
By Matthew Mandi 

A rapidly increasing number of the 15,000,000 hard - 
of- hearing people in this country are turning to hear- 
ing aids and THEY ALL REQUIRE SERVICING! 
This book explains the operation of modern hearing 
aids, the differences between the various types of 
earpieces, amplifiers, batteries, etc.; what may go 
wrong with them; how to locate trouble, and how to 
make adjustments and replacements. 

iii THEM ON APPROVAL 
The Macmillan Company, 60 Fifth Aye., N. Y. 11 

Please send me the books checked below. I will 
either remit in full or return the books in ten days. 

Mandl's TV Servicing, TV I FM Antenna 
55.50 Guide, UM 
Nearing Aids, $7.50 TV fw Indianan, $7.75 

Signed 

Address 

1 
Tn i otfe gaud on ly witn i n eentinental li m iti of Y.S.A. 

SPECIALIZE FOR PROFIT 

By YVON O. JOHNSON 

Concentrate on servicing a single brand of TV receiver 

and cut inventory costs and overhead charges in general. 

IF YOU have been wondering how to 
make your small TV service shop 

stand head and shoulders above the 
other shops in your locality, consider 
specializing in the repair of just one 
brand of receiver. 

You should be able to increase your 
net profit through specialization if it 
is suited to you and your shop. Spe- 
cialization can help you with custom- 
ers, inventory, purchasing, and servic- 
ing. 

Let's look at the advantages and 
disadvantages of specialization and 
then see how you can get started on 
it. This article applies to small shops 
doing service work as the main func- 
tion with sales as a sideline, since the 
choice of the brand for repair work 
will determine the brand sold. 

The Advantages 
Increased customer acceptance. You'll 

probably agree that the shop which 
saves the customer money while ren- 
dering a quality service will prosper, 
providing it is operating at a profit. 

When you specialize, you will be- 
come very familiar with the troubles 
of one brand. You'll be able to diag- 
nose more sets in the home. You'll be 
able to repair more of them there be- 
cause you can have the common re- 
placement parts with you. Carrying 
parts for one set is fairly easy; for 
a couple of dozen, very difficult. 

Customers will appreciate a shop 
that knows a brand well enough to 
service most sets in the home. Cus- 
tomers are reluctant to incur pick -up, 
shop, and delivery charges. 

Of course, there will be many times 
when the set will still have to go to 
the shop, but you will have earned a 
reputation for doing shop work only 
when it is absolutely necessary. 

Customers are impressed by special- 
ization. Generally speaking, wouldn't 
you rather take your car to an auto 
repair shop specializing in your make 
rather than to a shop doing general 
work? 

Better inventory. Your inventory 
and its turnover are favorably affected 
by specialization. Many tube types 
have a very slow turnover, yet it is 
necessary to stock them against the 
eventuality that they will be needed 
urgently at some future time. With 
one brand of TV, you'll have to stock 
only the tube types used by that man- 
ufacturer. The money that would be 
tied up in the slow movers can be used 
to maintain an adequate stock of the 
types needed. 

Take a look around your shop and 
you'll probably find odds and ends of 
replacement parts which were ordered 
and, for various reasons, never used. 
And isn't each part for a different 
brand receiver? If you specialize, 
you'll avoid that problem as the 
chances are that you'll be able to use 
that replacement part soon. 

You'll be able to maintain an ade- 
quate stock for one brand at the same 
or less expense than for maintaining 
an adequate stock for several makes. 

Decreased purchasing time. The time 
that you spend in buying can be great- 
ly reduced. You'll have to phone, write, 
or visit only one set distributor for 
exact replacement parts. You'll have 
to become familiar with only one 
manufacturer's part numbers and or- 
dering procedure. 

Parts warranties can be handled 
economically if you are doing it for 
one brand. You will not have to run 
around to several distributors, a tube 
here and there. 

Increased shop efficiency. Unfortu- 
nately, all shop time is not productive. 
You should be able to cut down on 
diagnostic time when you specialize. 
You will know what voltages to ex- 
pect at certain test points. You will 
know what the waveforms should 
look like on your oscilloscope. Often, 
in a repair job, much time is wasted 
by not knowing whether the voltage 
or waveform observed is within toler- 
ance or is indicative of trouble. 

Not only will you save diagnostic 
time, but you'll save alignment time. 
You'll know and remember the exact 
procedure to be followed. With this 
skill and speed in alignment, you will 
undoubtedly find it advisable to give 
every set that comes into the shop an 
alignment job. This will be feasible 
because you will have the necessary 
plugs, cables, etc., made up for that 
brand. You won't have to sort through 
a maze of other cables to find the ones 
you need. 

Likewise, you can have a shop pic- 
ture tube to avoid pulling the separate 
picture tubes from cabinets. This is 
most practical when you know that 
the shop deflection yoke and foci's coil 
are exv t duplicates of those in the 
home. What's more, they will have 
the proper plug attached! 

You can easily have one or two shop 
speakers with the right plugs, trans- 
formers, and fields used by the one 
manufacturer in his models. This 
saves a few valuable minutes on each 
removal job. Such techniques are 

RADIO & TELEVISION NEWS 
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Best Buy in ÜHF Antennas 
LOW IN COST- HIGH IN PERFORMANCE 

VPereteSderi 
TV Antennas exist for one reason - to provide a clear, 
strong, sharp picture! 

TRIO ZIG -ZAG* TV Antennas perform so well in this 
all important respect that they are America's most wanted. 

Yes, a picture - the TV picture - tells the TRIO 
story more eloquently than anything else! Where all 
other antenna designs fail, high gain TRIO ZIG -ZAG 
TV Antennas consistently lock in sharp, clear pictures - 
from Maine to Texas, in city or country! 

TRIO TV antennas look different, work different - 
provide a magnificent DIFFERENCE in picture quality! 
,Patent Pending 

'New insulating sleeve, with long- 
er leakage path and limination 
of slit, does away with assembly 
errors - elements cannot short 
out. For maximum strength, n 
steel, elctro- plated element 
clamps hare been introduced. 

hf4o uc >Yce Returte 
The TRIO Rotator and Direction 
Indicator are the most depend- 
able ever built. Developed after 
550,000 research. Fully guaran- 
teed for a FULL two years) 

May, 1953 

rRI 

NEW TRIO UHF 
BOW -TIE with reflector 

Sturdy, broadband anten- 
nas of uniformly high gain 
that have been thoroughly 
field tested. Phasing strips 
installed, pre -assembled - 
o jiffy to attach reflector 
screen. Available in one, 
two and four bay models. 
Usual high -quality TRIO 
construction. 

Model UBT.4 
Supplied With 

4 Foot Mast 

Model UBT.1 
Supplied With 

2 Foot Mast 

NE 

Model UBT -2 
Supplied With 

3 Foot Mast 

TRIO 
1111F MAGI AN 

EN NAS 
HgNNEC 

Model 6-0By 1 

Mode, for Chan;ó 6-UBt, 
27 4 

nets 14.26 

Model 
UBY 43 

noel, 27.4p 

Model 6. UBy b1°nnels 43.60 
for 83 Channel+ 

61.83 

MANUFACTURING CO. 

GRIGGSVILLE, ILLINOIS 

o 

odtboO 

n d 

FPucHr 

djuÌ 
o Fu y 

anY onhci ° o%s needed 

These h 
Ae ebval h°h 
rhoro 

hl 

rx element 
dìrectirilY 

ghos/s 
d. En. 

m lennp 
pD- 

b/ed, 

/isld 
elemenh.re/1 

plied. Cgmp ë áo 
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1 "DO0MADC $2.95 

POLY-TECH 4" SO 0.50ua DC 12.95 
1000 KC MOUNTED 

CRYSTAL 2.95 

20 watt PP 6L6 output transfor -1 
mer t Standard VC. completely 

shielde : upright cased 79c 

GOING MOBILE? COAXIAL 6 

VDC RELAY. UP T TOW 175 WAN RFE 

uses standard co -ax connectors. Send your 
order in today b'cuz they'll go $6 75 
like hot cakes. Prepaid 77YY II 

MOBILE VHF ANTENNA MFD. BY O. E. 152-1G2 
MC, complete with 12 ft. I56581.1 

Coagable antenna rod, mount, 831 SP . i'l 
x connector, installation hardware c 2.45 and Instructions. Special, only s 

TELECHRON 
3.0 RPM Synchronous 
115V 00CV Mo- x1.95 
tors. Special . 

STRUTHERS-DUN 
115 VAC 40.00CV. Re- 
lay. SPST. No. I Amp 
115 VAC Contacts 1.95 Q1lantity 111. 

115V FILAMENT TRANSFORMERS 60 CY 
2.5 VCT 10A. t o - 1 

54.50 
5V 4A 2.5 KV ` 
5.0 V OA. 6.3 3.99 .5 

. 

5.0 V 12A. 2.5 I:\ Ili- iii.3. i 5.95 
5.0 VCT 211.25 KV lush l:hn,n 6.85 
0.3 VCT 3A. 2.5 KV Insulation 2.25 
0.3 VCT GA. 2.5 KV Insulation 3.15 
0.3 V 10A 3.95 
10 VCT, 10A. 2.5 KV Insulation. cased 6.00 

. Dual 25V 1 Amp 31.95 14.7 V 00A. 250 V Primary 

115V POWER TRANSFORMERS 60 CY 
68 to 83 V Half Wave. 1.5A S 1.25 

300 V 11a1f Wave .02A .75 
57 V Half Wave :IA 2.95 

7011 VCT 100 NIA. 5V :IA. 2.5V I0A 2.25 
740 VCT 185 MA. 0.3V 4A, 5V 3A 5.95 
P00 Vl'T 200 31A. SV 2A 3.95 
080 lVCTl2iliNIA u 22 iA . . . . . . . . . 

1t.5Ó 
3200 VCT 330 A.\ 29.30 

CHOKES 
9 HY 95 MA. cased $1.15 

15 11Y 100 MA, cased 1.95 
10 /IV 200 MA. Caned 2.75 
15 11V 250 SIA. cased 3.75 

I 5 HY 300 MA 70 OHMS, 2 FOR $4.95 

8 Hl' 400 MA 110 ohms. cased $5.59 
fi 11V 500 MA 35 ohms. eased 7.25 

.05 111' 3A 1 ohm 2.95 
R .02 11Y SA .5 ohm, cased 4.95 

Arcn7 Corner reflector ant. $12.50 
AS.27 /ARN -5 hams horn ant- 3.95 
AS- 31 /APN -7 10 cm. antenna 12.95 
J -44 /APA -18 Junction box .95 
J- 48 /APA.5 Junction box 25.00 
JH -40 -C Junction lax ISCR -200) 29.50 
C- 17 /APS.3 control box 35.00 
C- 47/AI'S.0 control lox 6.50 
C -121 AP control box 4.95 
HD -3 /AP 14.50 
('-254 AR control lox 9.95 
MX -10 APS -3 14.50 
C- 107 /Aß1'.3 control box 3.50 
APA/10 l'an. Adapter manuals 2.95 
TM- 11.480 Comntunirntlon manual. 600 P 6.50 
BC -605 Intercom. New 6.95 
111' -10118 l/yrvr. 1511 -200 MC.. New 49.50 
Ars /13 With lul.es 49.50 

`t 
\1.20. TS -13 handset. (New' 29.50 
1 -385 High to Low Imped. Adapt. New .85 

1'15114 -CM. New 29.50 
I phi 50.1200 cv. 115 V. Supplies 15.95 
51 :.1k II Headset & Mike. New 3.95 

GE CONSTANT VOLTAGE 
TRANSFORMER, 115V 4' 

' 0pul t 30 VA. In- 
r1 190 -130 \'AC 60 cy. il- 3' 3 -. 6 ft. rubber 
^I & plug. receptacle 
omit. wt. 7 Ibo. Prlmary 

late() from secondary. 
w 

$7.95 

DESK MICROPHONE 
NEW W.E. 151120 -D6). 
High quality. single button 
mike. press to Inik s 

mod, will, cord & plug 
(W.E. P Perfect for 

radiort tcelephone'ninstalla- 
tions. OD NEW ....58.50 

OR 50-A Vanne 115V In. 
115V t 4A. Cued 
ex. cond. ..only y 595.00 

M tnduetun- .53.95 er. 
allo 

3 
ry 

Section 

DUAL 200ua 
CROSS POINT 
INDICATORS.. 55.95 

1N34 DIODES 
LIMITED QUANTITY 

$3 95 for only.... a 

Isolation ri B former. Prim. I17V 
:ii 

n 
1115V TAP, 0 3V 

51 950 
35W i J 

OIL CAPACITORS 
2 MF 600 VDC 50.79 

MF 600 VDC .99 
6 MF 600 VDC 1.65 

10 MF 600 UDC 2.99 
8 MF 1000 VDC 2.95 

35 MF 1000 VDC 8.50 
.1 MF IF00 VOC .49 

16 MF 1500 VOC 6.95 
.1 MF 2000 VDC .79 

1 MF 2000 VDC 1.95 
2 MF 2000 VDC 2.95 

MF 2000 VDC 5.50 
8 MF 2000 UDC 7.50 
S MF 2500 VDC 2.15 

.25 MF 3000 VDC 2.90 
.5 MF 3000 VDC 3.15 

3 MF 4000 VDC 9.95 
MF 4000 VDC 13.50 

I F 5000 VIM 5.95 
2 MF 5000 VDC 10.50 
2 MF 6000 VDC 12.95 

.1 MF 7500 VDC 1.95 
.25 MF 151tV DC 52.50 

1 MF 13KV DC 69.50 

POLY TECH 
Dept. E -3, 919 Dawson St., New York 59. N. V. 

Send for sanean 
Murray Hill 6.2650 

ANOTHER OUTSTANDING JOS$IR 

(MIA I I LE -RADIO DIST. 
472 sun,., As. 
Brooklyn N ) 

HAS THE 
SENSATIONAL NEW 

E /CO70.K 7" 
SCOPE KIT 

IN STOCK! 

P 

179 95 

GET INTO TV SERVICING 
Send for free 24.page Illustrated booklet which tells 
you how to become a ssful TV technician. 
America's leading TV servicing school offers you 

eClaltzell training program that omits 
t'ai math & design theory. You con etruels,nt :.clin 

& experience righty In \on ,.fully.c'ti.itanst s & 
Pmvl shops e 

Dept. Send for loris .,.salet 
will 

W 
Dept. R -sl }:n 

.Approved 
salesman will exil. 

Apiuovavl for V'eternn. 

WESTERN TELEVISION INSTITUTE 
Sal W. 18th St. Los AnOrles 15. Calif. 

years of electronic /eadetshoi 

insuline 
UHF -VHF 

ANTENNAS 
Precision designed and 
field tested to provide 

the best TV reception 
under any condition. 
Insuline manufactures a 

-_ - _' complete line of UHF and 
UHF -VHF combination 

antennas and accessories. Bow -Flee 

Your copy of catalog No. T -752 UHF -VHF supplement is 
yours for the asking. Write Dept. N -5 

insuline CORPORATION OF AMERICA 
INSULINE BUILDING 36 -02 35th AVENUE LONG ISLAND CITY, N. Y. 

West Coast Branch and Warehouse: 1335 South Flower Street, Los Angeles, Calif. 
Exclusive Canadian Sales Agents: CANADIAN MARCONI COMPANY 
Toronto Montreal Vancouver Winnipeg Halifax St. John's (Nfld.) 

shortcuts when you specialize, yet are 
impractical when you do general 
service. 

The Disadvantages 

Surely, the picture cannot be as rosy 
as it seems. There are definite disad- 
vantages in this method of servicing. 

First, there is the possibility that 
there may not be enough TV sets of 
any one desired brand in your area to 
make specialization practical. This, of 
course, is something that you must 
find out before you decide to spe- 
cialize. Should you find there is little 
chance of keeping busy on one brand 
in your locality, then, by all means, do 
not specialize in just one brand. Should 
you find there is a large enough con- 
centration of that make in your serv- 
icing area, then you may decide to go 
ahead with your plans. 

It is improbable that you will be 
able to capture all the service work 
for that brand. Other service shops 
will have some faithful customers who 
will not think of changing. But it is 
doubtful that the majority of TV cus- 
tomers have fallen into that pattern. 
TV is still so new that most people 
seem to be shopping around for a com- 
petent -and inexpensive- service shop. 

As a second disadvantage, you might 
say that specialization is like putting 
all of your eggs in one basket. Pos- 
sibly it does not give you a broad 
enough base during slack seasons. 

A partial answer to this is that you 
can accept any other servicing work 
that may come your way during the 
slack season to help compensate for 
the decreased business. 

A third disadvantage is that an- 
other shop may decide to specialize in 
the same brand shortly after you make 
the same step. This will present a 
definite problem, but it should not be 
a hopeless one. If you are building up 
your customer relations and cutting 
down on inefficiency more than your 
competitor is, you should come out on 
top. 

Closely allied to this disadvantage is 
another: What if the manufacturer or 
distributor should decide to do home 
servicing? It might be very difficult 
for you to compete. However, you 
might be able to compete successfully 
on the basis of personalized service. 

How to Get Started 

Determine the market. Your first 
job is to determine if the market for 
your specialized service is large enough 
to give you sufficient business. Let's 
say you are thinking of "X" brand TV. 
Will it be worthwhile? 

One rough way to approximate the 
market is as follows: If the ratio of 
the number of "X" TV sets in your 
area to the total number of all TV 
sets in your area is equal to the ratio 
of your service jobs to all the service 
jobs in your area, then you could 
maintain your present service volume 
if you were to receive all the repair 
work on that brand. 

This is stated in the form of a pro- 
I portion: 
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r 

Pipes 

that 

grew 

without 

getting 

bigger 

Pencil -size pipes carry telephone messages and 
television across country through the Bell System's 
coaxial cable. Once, each pipe could carry 600 voices, 
or one television program. Now it can carry 1800 voices, 
or 600 voices plus a broadcast quality television program. 

Yet the pipes aren't any larger. They are being 
made into triple -duty voiceways by new repeaters, new 
terminal equipment and other transmission advances 
developed by Bell Laboratories engineers. 

The conversion expense is less than the cost of 
laying extra coaxial cables. But it calls for highly re- 
fined manufacturing procedures, made possible only by 
close co- operation of Bell Laboratories and Western 
Electric, manufacturing unit of the Bell System. 

In improving the coaxial cable system they created 
more than 20 years ago, engineers at Bell Telephone 
Laboratories devised a new way to give America still 
better telephone service, while the cost stays low. 

May, 1953 

Cross- section of ccaxial cable. To triple capacity, Bell Laboratories and Western 
Electric engineers had to make 1000 amplifiers work perfectly in tandem ... 
feed repeater pcwer along the same cable that carries messages ... put sig- 
nals on and off the line at numerous cities along the route without distortion. 

Laboratories engineer tests new triple -duty coaxial system. It marks the first 
time that telephone conversations and television can travel through the same 
pipes at the same time. With a wider frequency band being transmitted, big 
problem was to eliminate interference between the two types of signals. 

BELL TELEPHONE 
LABORATORIES 
IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS 

FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 
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CREATED FOR 

Model 2430: GOLD MEDAL TV Chassis 
World's most powerful, most dependable TV 

receiver. Custom-designed and custom-built to 
provide the ultimate In sight, sound and value. 

Improved 630 type chassis. 
Advanced Cascode Standard turret tuner, 
adaptable to UHF without tools. 
Full 4 Mc. bandwidth. 
Quick action keyed AGC circuit. 
New, Hi-sweep auto -transformer system. 
5 Microvolt sensiti4ity. 
Phono -input circuit. 
For all picture tubes from 16" to 24 ". 

MODEL 2430: with quality PM speaker, all 
tubes less picture tube, universal picture tube 
mounting brackets. Equipped with audio take- 
off to feed sound through external amplifier, 
if desired _......__....._ _._....._ ...._... $189.50 
MODEL 2431P: Same as 2430, (less sound take. 
off), but with true fidelity Push -Pull audio 
amplifier $199.95 

Model C -30: BLUE RIBBON TV Chassis 
Custom designed, custom built, yet economical- 
ly priced no higher than mass-produced models. 

Retains the outstanding characteristics of 
RCA -630 circuitry, namely4- stage, full bandwidth 
picture IF strip, and 3 stage FM sound section. 

Latest synch and sweep circuits. 
Advanced Cascode turret tuner adaptable to 
UHF without tools. 
5 Microvolt sensitivity. 
Permanent magnetic focuser. 
Double time constant AGC. 
29 tubes (including 3 rectifiers). 
Phono -input jack (with front panel switch.) 
For all picture tubes from 16" to 24 ". 

MODEL C -30: With quality PM speaker and all 
tubes (less picture tube), completely wired, 
aligned and tested ................_ ........_.....$149.50 

Watch for announcement of new 
Tech -Master chassis, Model 2439, fea- 
turing latest 90° deflection circuit 
for picture tubes up to 30 inches. 

At all tending Radio Ports Distributors 

TECH- MASTERPADDDITSID. 

443.445 BROADWAY, NEW TORN 13, N. Y. 
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"X" TV sets your jobs 

all TV sets all jobs 

( "X" TV sets are included in "all "; 
your jobs are included in "all jobs." 
Your jobs and all the jobs are corn- 
puted for the same period of time.) 

Your chances of success are better if 
the ratio of "X" TV sets to all TV sets 
is greater then the ratio of your jobs 
to all the jobs. In other words, you 
won't have to get all the "X" TV busi- 
ness in order to maintain your present 
volume. 

But if the ratio of "X" TV sets to 
all TV sets is less than the ratio of 
your jobs to all jobs, you had better 
select another brand for specializa- 
tion. Perhaps you could specialize on 
two brands. This would give you bene- 
fits over general servicing, yet would 
not be as advantageous as having only 
one brand with sufficient volume. 

You can see that the smaller the 
ratio of your jobs to all jobs, the 
greater the possibility for specializa- 
tion. Specialization will be worth in- 
vestigating if you are doing, say, about 
10% or less of the servicing business 
in your area. 

Obviously, your investigation will 
center on trying to determine the four 
factors in the proportion. You will 
have to find out how many "X" sets 
there are in your locality, how many 
sets of all kinds, how many service 
jobs you do weekly (or monthly or 
yearly), and the total of all service 
jobs for the same period of time in the 
same area. 

The problem of determining the TV 
ratio can be taken up with sales man- 
agers of TV distributors or with a local 
distributors' association. Get several 
estimates and then view them in light 
of your own knowledge. The more ac- 
curate the figures, the better informed 
you will be. 

You can compile the number of serv- 
ice jobs you did during a certain 
period. It may be difficult to get fig- 
ures on the total number of service 
jobs performed in your servicing area 
during the same period. Talking to 
other shops or your local servicing as- 
sociation, if you have one, will often 
help. Perhaps it will be necessary to 
estimate the total number of jobs from 
the number of technicians that were 
employed in that area during that 
period of time. 

Evaluate the competition. This is 
easier than determining the market. 
Who else is specializing in "X" brand 
in your area? Is the manufacturer 
or distributor doing home service 
work ? Is the service work on "X" 
brand evenly divided among all shops? 
If it is, or if you have a lead, then you 
have a fighting chance. 

See the distributor. In addition to 
helping you determine the market, the 
distributor's personnel can help you 
with information on the manufactur- 
er's and the distributor's policies, parts 
ordering, and servicing and alignment 
techniques. 

You may find that the distributor 
will be glad to hear of a reputable 
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1 
:SCR-522 VHF TRANSMITTER: 100.150 MC. teal, 

tubes. Giant coml. 1 

,(SCR -522r VHF RECEIVER: 100.150 MC. Les. 
tube31s 

FT ANTEN NA BALLOON: Brand new In an.s1.19 
ITHORDARSON SWINGING CHOKE: 4 -24 henrys 011 

1 30. COLUMBIA 15 L6. 
í4.9f 

Sensatie plrau.e 
NS -33 LO -IM HEADSET: Used cond. Checked` 

41 out $2.411f 

ARC -5 OR 274 -N TRANSMITTERS 
2.1 -3 Ines. Brand new $19.95 
4 -5.:, m . With tubes 6.95 
5.3 -7 With tubes 6.95 
7.9.1 

roes. 
tubes 14.50 

ARC -S OR 27441 RECEIVERS 
(19.95 

1.5.: , 24.50 
3 -0 Ti 6.95 
:1 -0 n 

,1 

10.95 
0.9.1 mes. Wall tubes. Used 10.95 

New 
is 22.50 

0.9.1 mes. Used. Less tubes 9.95 
MD -7 ARC -5 PUTE MODULATOR. Excel 

ml. 14.95 
BC-450 274 -N Modulator. Less dyna- 

motor. Excel. cond. . 3.95 
RACK FOR DUAL TRANSMITTER 274 -NI 2.95 
RACK FOR DUAL TRANSMITTER AIIC -5. 3.95 
TRIPLE RECEIVER RACK 5.00 
DUAL RECEIVER CONTROL BOX. BC -400 

2.95 New 
BC -442A ANTENNA with 50 

molfil. tti Ien ser. Excel cond.. 3.95 
COMMAND (RECEIVER FLEX CABLE. 295 0 -12 Ft. bong ................... 
12 V. COMMAND RECEIVER DYNAMO- 

TOR. New .. ...... .. .......... 12.95 
COMPLETE AIRCRAFT I ION 

AVAILABLE P.U.R. 

't 

tt 

It 

it 

It 

$1.95 

III 

4 

1 

METERS Special This Month! 
0-1 ms. 2- Rd. Weston í4.95 
0 -25 ma. 2" Rd. Weston 2.9S 
0 -35 ma. 2" 11.1. Triplett 3.2S 
0-5 

-0 amp II, 2^ Rd. CWetIngbouse 3.49 

XED -13. VHF XCF.IVER Freq. 420 mc. same as APS -15 
except I 2 V. tem. Complete with 12 V. Ivna 

1 
e 

tor. All turn. etc. Excel. mnd. $29.40 
PROP PITCH MOTOR: 24 VIIC Input. Like Is 
f "NI.V 517.9$. 

MARINE EQUIPMENT 
COLUMBIA'S NEWEST HI- POWERED 1953 MA 

RUNE TRANSMITTER. ru0,ax. po Contains all Im- 
provements 
sOlowm1 by 

A meets at P.C.C. specs. 

Specify whether 12 or 24 l.. frequency de- 
sired. and positive or negative ground. Full 
00-day. 

n 
unconditional guarantee. Pre-tuned. 

BC-223 25 W. TRANSMITTER i ARA RE- 
CEIVER: For 24 V. inst. Receiver covers 
ciel 1111letanateur ii.east 

Thispcombo 
lakes 

the finest LOW-COST marine installation on 
the market. Complete. checked out, dy 
to ga. The hole deal ONLY .....5185.00 

DU1 LOOP makes ARR RECEIVER one of the 
hest 'olio ermines. units made. With - 

sien dope. Used rond. 5320 
JEFFERSON- TRAVIS MARINE S W. RADIO- 

TELEPHONE: Made by Emerson Radio Corp. 

transmittler. 
crystal 

.D. for 
controlled 

boats 
receiver B 

system or sail Mat. 
small 

r 4Á hrs. 
standard r0V. car battery. Complete with standard 

Instructions. but less crystals and 
11 battery. NEW .......... S79ä0 

CRYSTALS FOR ABOVE: Specify freq. Set of 
4 etded. Per Set.. $22.50 

1 i /1 LORAN SET. For PP -1 Radar. Complete 
inst. 5135.00 

;1 
i' All O.B. Los Angeles. 23% deposit required.( 

All items subject to Prior sale. 
COLUMBIA ELECTRONIC SALES 1 

;O 422 Souuth San .... 5t. Angeles 13. Ca-il. 

UHF 1V 
UMF-3A - CHANNELS 14 to 48 Your Cost 

UHF-38 - CHANNELS 27 to 62 $3495 UMF -3C - CHANNELS 47 to 83 
8 Aluminum Elements Sturdy Alumi- 

num Cross Arm for long life Quick, con- 
venient U Clamp Mast Mounting COM- 
PLETELY PRE -ASSEMBLED. 

AERIALS 

LMO RADIO CO. / 509 ARCH ST. 8 6205 MARKET ST. 
Philadelphia, Pa. 

6th 8 ORANGE STS. Wilmington, Del. 
4401 VENTNOR AVE. Atlantic City, N. J. 

1133 HADDON AVE. Camden, N. J. 
317 Park Heights Avenue Salisbury, Md 
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shop which will specialize in his prod- 
uct. He may refer you to set owners 
who phone requesting the name of a 
shop expert on that brand. 

Become factory authorized. While 
talking to the distributor. you can ask 
him how to become a factory author- 
ized service agency for "X" TV. Being 
one will increase the punch in your 
advertising. It will impress custom- 
ers to have decals and signs in your 
shop stating you are a factory author- 
ized service agency. 

If you have attended the manufac- 
turer's service meetings, be sure to ask 
for a certificate stating that you have 
received his "factory training." People 
outside of the TV servicing business 
instinctively feel that the certificate 
represents a great deal of training. 

Advertise correctly. If you have a 
fairly extensive advertising program, 
you probably will not want to switch 
overnight to a specialty appeal. It 
may be best to advertise your special- 
ization in the classified section of the 
telephone directory first. Be sure to 
become factory authorized, as pointed 
out before, so that you won't have any 
trouble being listed under the manu- 
facturer's name in addition to your 
own firm name. 

Later, other advertising can be 
switched to this appeal. You might 
find you can get enough effective ad- 
vertising from the distributor's and 
set owners' recommendations. 

Use common sense. It is well to 
wade in gradually. Don't turn down 
other work until you have all the "X" 
sets that you can handle. As they in- 
crease, you can cut down on the other 
types. But don't be too slow or some 
other shop may recognize the poten- 
tialities and beat you to it. 

To specialize or not to specialize, 
like many other problems, involves a 
management decision. The decision 
should be based on as many relevant 
facts as you can obtain, viewed in the 
light of your experience and the ex- 
perience of other firms in the same 
business -plus an imagination to see 
the possibilities in something a little 
different. 

-30- 

May, 1953 

TECH-MASTER 

uçgdtl(ITS 

40. 

1 rL 

630D 

HIGH FIDELITY 

TV RECEIVERS 

and 

AUDIO AMPLIFIERS 

Designed for the Discriminating Video and Audiophile 

Model 630D: Deluxe 630 -Type Circuit ...World's Finest TV Kit. 
All components used are best available. Rigid 'Hi- Sweep' voltage multiplier system. 
factory test standards assure years of trouble- 3-stage synch amplifier. 
free performance. Special Tech -Master sche- 2-stage video amplifier. 
matit and pictorial diagrams guide every move. For all picture tubes, from 16" to 24 ". 

Advanced cascode TURRET TUNER adaptable MODEL 6300.24 (Deluxe). All principal com- 
to UHF without tools. ponents mounted. Complete with all compo- 
Keyed AGC circuit. nents, picture tube mtg. brackets, speaker and 
Full 4 Mc. bandwidth. all tubes, (less kine, wire and solder)...... ;159.50 

Model 5116: Universal AC /DC TV Kit. High quality TV at Low Cost. 
Advanced 12 channel Turret Tuner adapt- For 14" and 17" rectangular picture tubes. 
able to UHF without tools. 
Latest hi -gain stagger -tuned IF system. MODEL 5116: Complete with set of 16 circuit 
Maximum signal amplification, even In tested tubes, hardware, instructions and pic- 
fringe areas. ture tube mounting brackets. (Less Kine, wire 
New AGC system. and solder) ......._ ...............$99.95 

Model TM -15A: UL* Williamson -Type Amplifier Kit. 
Features a specially wound ALTEC LANSING Hum and Noise Level: 70 db below rated output 
Peerless audio output transformer. Kit fur- Feedback ._ _ _......... ._ ........................._.20 db 
nished complete with punched chassis, trans- Response 5 Watts 8 cps to 80,000 cps ± 1 db 
formers, tubes, all components and detailed 10 Watts 12 cps to 56,000 cps ± 1 db 
wiring instructions. Tube Complement._.__.... 2 6S117, 2 5881, 1 5V4G 
Power Output_ _....._ _ 15 watts undistorted Power Requirements: 117 V., 50 -60 cyc., 120 w 
Output Impedance _ .....4.8 -16 ohms Dimensions. 9" x 12" x 6r/x" 
Input Impedance ... _High .. for crystal Net Price (Kit of parts)... ..........__._._$49.95 

pickups, tuners, pre -amps, etc. DELUXE PRE -AMPLIFIER KIT, Model TMD15A, 
Input Voltage. ........_1.1 VRMS (for 15W out) completely factory assembled, all major com- 
Intermodulation and Harmonic Distortion ponents mounted in place on chassis, ready 

.25% at 2W .45% at 5W to wire _... _..... 

$59.95 'Ultra linear operation through use of screen -tapped primary output transformer. 

Model TM -15P: Four Channel Pre -amplifier Kit. 
Complete with punched chassis, all compo. 
nents, tubes, cabinet, and detailed instruc- 
tions. 
4 Input channels 

1 -Low level -high gain ...3-Hi-impedance 
Base and Treble Frequency controls: 

i- 15 db boost or attenuation at 20 cycles 
and 20 KC 

EQUALIZATION CONTROL 
POSITION TURNOVER ROLL -Mt 
1 300 Cps. none -flat) for 78 RPM 2 500 Cps. none -flat) 
3 400 Cps. 12 db at 10 KC for 

33rh and 45 RPM 

Tube Complement ... ..._.. ... .._.1- 12AX7, 1 -12AU7 
Power Requirement (from main amplifier) 

125 volts DC at 6 ma, 6.3 volts at 600 ma 
Dimensions ......................... 103/4" x 4" x 4" 
Net Price (Kit of parts) -. 519.95 
DELUXE PREAMPLIFIER KIT, Model TM0.15P, 
completely factory assembled, all major corn. 
ponents mounted in place on chassis, ready 
to wire $29.95 

TM -15P 

Sold by all Loading Radio Ports Distributors Derailed Literature Upon Request 

TECH -MASTER PRODUCTS CO. 
443 -445 BROADWAY, NEW YORK 13, NEW YORK 
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If You Want Faster, Easier Installations at Lowest Cost - 
BUY from NATIONAL ELECTRONICS -COUNTRY'S LEADING TV SPECIALIST 

NEW SUPER 
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Model AX-324 ,26.95 
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located at receiver. 
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all dent. 
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kit contains 24 hl- 
reflectors. nl hnun 

tar Tri X, a 't h lar 

FRINGE DIRECTRONIC 

/. / a l Ni-Tens 
Aluminum El, /ment, 
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picture, i ' . Electronically 
--. teamed m All 

Directions 

\ Tubular 1O TrI( \ / Cable 
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fO °na »_less Insa;l: 
mhnn st -less ." 
keep. The new 21- 

Is beamed to any transat it«r ln 
0.p,silipn Hireclronle Beam Selector. 
Twenty -four Iemenis :siap ing C. 

provide high gain In all direr- 
deveernxl low -loss Tubular Tri X 

transmitters 
of signal -permits longer 

nom n New transmitters re coming 
ex Super Fringe eloa made 
expensive. TV ASlrrns made 

aluminum 
«May ts. c 

Including 
g 

lensll aluminnm Clementi. ft. 
Tubu- lc II-position Itch. Into fl. 

et m ki 1, bay , U i 1 U Cla t ' 

NEW ROCKET 3 CHANNEL YAGIS 
real v In gain la'e si 

er ii g adjacent chan. 
".. rt these 7i, 

remenls we offer 
nnal 

''Iker nsatio Ica005 l'AGIO covering Channels 2 
In mn cases only a high gait Vogl type will 

Ince satisfactory Vlctures -and in these areas 
.. eat n 

array 

vagi arrays as else u.'' 
r l and satisfactory o antenna is t o 

r'kettttoday. Each array providef reflector. 1 fold. 
le. and e directors. domiciled for top sensitivity 

channels a covered. Offers a for masts y I 

. many -s covere U -emersa for masts un to l'.'_I 

..4c1 sCV2a4 58.50 
.I Cl' -115 8.50 
.1 Cv 450 8.50 `!Iel CV 7.0 .95 

I...Iel CT .1.11 4.95 
Note: 

Model 
11 -1:1 .95 

Note: Model numbers indicate channels covered. 

J 

to 

s. 

. 

- 

- 

NEW HIGH GAIN UHF YAGI 
Cm.s1 UHF reception In fringe 

now assured with new areas 
llockel Broad hand UIIF l'agis. 
Qnnpaet. easy to stack for all 
the g a I n required anywhere. 
Three models cover a 1 1 CIO, .,`., 
channels. Rocket UHF Yogis are IVV 
,x.,,,,,, elv Pre -assembled - 
imply tighten mast clam'. Sere- Vl 

Ieenno's array Includes two re- 
aecturs.2 dipoles. 4 directors and Universal mast clamp. 

Model UIIF- 3A-Ch. 14 tin. 48 

Model 
I rHF.3C -Ch. 27 thru 02 

M,tlel UHF- :IC -Ch. 7 thru WI 

Lots 
54.75 ea. 

Late 
stacking 

s o - s o . of 
n1alCM1ed slaCking lure -Iry wave - 

3.73 r5 pr. 

HI -GAIN SINGLE CHANNEL YAGIS 
5 element -Ch. 2. ft. :_ 57.95 Ch. 5 or 0...56.95 SAVE WITH ROCKET 35 FOOT MAST KITS 

I-:eonnnv mast mas t kit r 
ellm 

ns 1.11' seamless TIt CoATt H 
1g1et sr,D s.n;naaxt:tnJ cmoara ilnol 

iweo f n -n 
nAsaho,g v,in ks. mast connectors. insulators. clamps. 

h.sks, and a lv el mounting 
hase. 

Mast Kit ..$15.95 Mist Kit .. $1 1.95 

WRITE FOR NEW CATALOG 
leetion New Items-Lowest Prices -Beef Selection 

Do not 
ALL 
rem.l more than romplCVEi.A 

CLEVELAND. 
praise. Pay 
deposit o shipping torders. on ers M, nfegoods. gus antee. Pr,c,. 

sub }ect to change without Notice. l 
AIE / } I Notione/ / Lca /e c tI ones 
OF CLEVELAND 

THE HOUSE OF TV VALUES 
105 Delco Building Cleveland 3, Ohio 

LOWEST PRICES ON ANTENNA ACCESSORIES 
. . steel munlmated 5 crimps' 11y- o.U. 51,05 
... - eel ...coated l0. 1 V4 ° 0.1). osso 1.95 

k Mount Complete 
take up 

Straps 1.19 
Pea.1 C 0e1 (tirs for 1 G.D. Mas .59 

Lightning 
Hoof Saddle -Tw dike up to lui- 0.1).: 1.59 

I.Igbining Arreslnr -TV .89 
Galvanised Steel Guy wire -0'20 ign. 
Rocket Twin -Lead -7 /28 stranded 2e ft. 
Mast Stand-nD Insulators -a- 10 
screw Tyne stand -Ue insuminra -o- 03 

/RE 
FREE - the latest issue of 

tpR 
CS 

oNOTES" 
. 

presents 

IMPORTANT FACTS EVERY 

SERVICEMAN MUST KNOW about 

'UHF 
Vital Serviceman's information regarding 
Installation, Reception, Converting exist- 
ing Sets, Tuners, etc. 

FRINGE AREA 
RECEPTION 

How to get best results at lower 
costs, improve performance, AND - 
OTHER IMPORTANT SUBJECTS 

Get this special FREE copy, or for regular sub- 
scription to "TV and Electronics Notes" send 50c. 

- -m RUSH THIS COUPON NOW 
TRANSVISION, INC., NEW ROCHELLE, N. Y. Dot. RN 

Send FREE, the latest issue of "TV and Elec- 
tronics Notes" on UHF, Fringe Area Recep.,etc. 

Enclosed find 50c for regular subscription. 

Name 

Address 

City 

96 

State 

ROUND, SQUARE, KEY and "D" 

OPENINGS QUICKLY MADE 

with Greenlee 

Radio Chassis Punches 

AO 

Save hours of hard, tedious 
work ... cut accurate holes 
in chassis for sockets, plugs, 
controls, meters, panel 

IA lights, etc. with GREENLEE 
Punches. In 1 -1/2 minutes .ei or less make a smooth hole 
in metal, bakelite or hard 

rubber up to 1/16" thick. Easy to operate . . . 

simply turn with ordinary wrench. Wide range 
of sizes. Write for details. Greenlee Tool 
Co., 1885 Columbia Avenue. Rockford, Ill. 

GREENLEE 

DX -ING WITH THE 

ADMIRAL TV MODEL 19B1 

By GEORGE R. ANGLADO 

ELEVISION DX has bee om e a new 
I and exciting hobby among TV set 
owners. The months of January, June, 
July, and December are the best times 
for trapping the skip signals, however, 
reports show that signals have been re- 
ceived during the other the too. 

Our recently -purchased 1953 Admiral 
receiver has been doing a good job of 
bringing in stations within a 300 -mile 
radius, however, after reading reports 
on 1000 and store mile reception, we 
figured maybe sontetlting could be done 
to the set to enable it to get into this 
long- distance reception bracket. 

Upon looking over the schematic for 
this receiver, we saw the possibility of 
revamping the circuit slights to provide 
more gain for the long- distance stations 
we hoped to log. 

These sets are equipped with a "DX 
Range Finder" control. The positions 
on the control are marked front 0 to 
300, the 300 position being used for DX 
reception. With this control set in the 
300 position, and using a I ,ter with 
a push -pull OJO and rotatable vagi, we 
were not able to exceed the 300 mile 
radius. 

After examining the schematic we 
finally pulled the chassis from the cab- 
inet, hooked up the iron, got out a cou- 
ple of resistors, and went to work. The 
set really performed. Not only did we 
hit the 1000 mile bracket -but farther 
-around 1200 or 1500 miles. The sta- 
tion logged was KRON -TV, Channel 4 in 
San Francisco -this from Biloxi, Miss. 
The miracle enabling us to pick up this 
station was the addition of three re- 
sistors! 

Sounds too simple to be true? Sure, 
1953 sets are a lot better on the whole 
than the 1952 line. The manufacturers 
are catering to the fringe area users in 
their later models but they can still be 
improved- An experimenter w'on't let 
up until it is improved. whether or not 
it means tearing the chassis apart and 
rebuilding it or buying two sets and 
using them both on the same chassis. 

Alti gh we didn't tear up the set, 
here are the simple changes that im- 
proved the long -range reception. 

First. find test point "T" which is a 
socket located on the chassis. Using a 
400.000 ohm resistor, insert one end in 
the test point "T" socket hole and 
gr I the other end to the chassis. A 
good way to keep the resistor lead in 
the socket hole is to solder it to a banana 
type plug or to an old tube socket pin. 
Caution: if you live in a strong signal 
area, the add' ' of this resistor will 
cause the picture to tear. One means 
of overcoming this is to wire a toggle 
switch on the back of the set with one 
lead going to the bare end of the re- 
sistor thud goes to ground and the other 
lead of the switch going to ground. In 
this way the resistor can be cut in or out 
of the circuit. 

The second change involves unsolder- 
ing and taking out the two ratio detector 
resistors whose values are 10,000 ohms 
and replacing them with two 30.000 
ohm resistors. This change improves 
detector action and gives greater sound 
output. 

Good DX -ing! 
--Sn - 
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A NEW CBS - HYTRON CTS- RATED* TUBE 

'CTS -RATED: Rated for Continuous Television Service. In TV receivers, 
five tubes work ... like transmitting tubes ... hard! Account for almost 
90% of your replacements. You know them: rectifiers, deflection amplifiers, 
damper diode. Larger -screen sets aggravate this problem. CBS -Hytron 
recognizes your need for huskier tubes for these sockets. Brand new 
designs, not just improved tubes. CTS -Rated 5AW4... another 
CBS -Hytron first ... is your answer for the low- voltage rectifier 
socket. It is CTS -Rated: (1) For heavier average (250 ma. max. 
d-c) and peak (750 ma. max. d -c) currents, (2) With big safety 
margins at these currents. You can depend upon the 5AW4 for 
continuous, trouble -free service. Yes, more CBS -Hytron 
CTS -Rated tubes are coming. Watch for them. 

CBS- HYTRON 

5AW4 
t 

NEW HEAVY -DUTY WORK HORSE 
CUTS 5U4G CALL -BACKS 

Worried about slumping TV set performance, be- 
cause of heavily loaded 5U4G's? Forget it. Use new 
CBS -Hytron CTS -Rated* 5AW4. A replacement for 
the 5U4G, the 5AW4 recaptures ... and keeps .. . 
that new -set sparkle. Maintains full voltage, despite 
heavy load. Minimizes burn-outs. Avoids filament 
shorts while testing chassis on side. Loafs on tough 
jobs. Gives long, long, trouble -free life. The 5AW4 
will cut your call- backs. Boost your profits. See it .. . 
buy it ... soon. At your CBS -Hytron jobber's. 

tPotent applied for 

COMPLETE 5AW4 DATA FREE 

See your CBS -Hytron jobber. Or write direct today. 

tnonufocwre,s of A Divisio 
Receiving Tubes Since 1921 

RECEIVING ... TRANSMITTING ... SPECIAL 

May, 1953 

MECHANI 

PLATE - Note fo 
struction. Each pl 
formed into two c 

ing the filament. Unif 
plate spacing and un 
performance avoid 
filament, plate ... an 
size radiating fins and 
surfaces between form 
dissipate heat faster. 
ture is rigidly support 
points. 

ADVANTAGES 

A-frame con- 
f 5AW4 is 

ers contain- 
filament-to. 

filament 
ts on 
Over- 
large 

inders 
strut- 
eight 

FILAMENT - Massive 
20 -watt filament offer 
serve of emission. Cuts 
to ionization attack 
iron. Transmitting - 

ment hook and 
prevent sagging 
stresses on fila 
ing 5AW4 i 

filament ar 
formed c 

minimiz 

-duty, 
us re- 

rn -outs due 
beck emis- 

-type filo 
suspension 

yet reduce 
rmit mount - 

position. Useful 
contained within 
of plate ... to 

toge drop. al 

New ...Free DECAL 

sells for you! Sells your magic 
ability to recapture new -set 
sparkle. Let this decal pull 
customers to you. Get it from 
your CBS -Hytron jobber to- 
day. 

Main Office: Danvers, Massachusetts 

Columbia Broadcasting System, Inc. 

lot .sOhre odor old sol 

NENA SET 
SPARK ?E 

ND TV PICTURE TUBES GERMANIUM DIODES AND TRANSISTORS 
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Ivm NEW 
.-_... ......... 

SE!SHFTI 
NEW 

ANTENNA 

ULTRA 
SENSATIONAL 

DIRECTIONAL 

ECONOMICAL 

SENSITIVE 

HIGH GAIN 

LOW LOSS 

COMPACT 

The only complete line of cor- 
rective television aids de- 
signed for your televiewing 
pleasure. Laboratory engi- 
neered and tested to the point 
of absolute perfection. When 
servicing requirements call for 
UHF or VHF antennas, TVI cor- 
rection, antenna switching, 
matching, receiver coupling, 
filtering or trapping ... think 
of ... insist on TELEMATIC! 

UNCONDITIONALLY 
GUARANTEED! WT-28 

ITS11) 

WT-300 

AM-62 

98 

Regenerative Circuit 
(Continued from page 49) 

ing L,. This, in conjunction with the 
fixed condenser C, gives sufficient sta- 
tion separation for satisfactory tun- 
ing of the short -wave bands. If more 
bandspread is desired, this can be 
achieved by connecting a small vari- 
able condenser of about 30 pµfd. in 
parallel with C. 

The coils were wound on old octal 
tube bases. This permitted the least 
modification of the broadcast receiver 
chassis used as a base. Of course, the 
constructor who is starting out with 
a new, blank chassis and all new 
parts could substitute a different 
socket and other coil forms, although 
the coil data would have to be re- 
calculated for the different form 
diameter used. The diameter of an 
octal tube base is slightly over 1.%6 ". 

All the coils are closewound, and 
with the specified number of turns, 
the amateur bands will fall approxi- 
mately in the middle of the tuning 
range. L, should be wound rather 
loosely so that its spacing from L, can 
be adjusted for best performance. 
Once the optimum spacing has been 
found, the whole coil should be coated 
with radio cement or coil dope. If 
5/40 Litz wire is not readily avail- 
able for the coils, #26 enameled or 
Formvar wire can be used. 

L, and L, should be wound in the 
same direction and the relative polari- 
ty of the connections should be ob- 
served. This is the familiar precau- 
tion with regenerative sets, for, as is 
well known, if the polarity of the 
connections or induced voltages is 
wrong, the feedback will be degenera- 
tive and the set will not work. While 
this is an important matter its han- 
dling turns out to be very simple. 

-30- 

"Ha! Limit the 
height of TV masts. 
will they... . 
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BUY TEST EQUIPMENT 
ON THIS RADICALLY NEW 

TIME PAYMENT PLAN 
ENO INTEREST!! - NO CARRYING CHARGES!!; 

USE CONVENIENT TIME PAYMENT ORDER BLANK BELOW 
Superior's New 

Model 770 

Ma el 770 is an acru 
rat pocket-size V.O.M. 
Measures only 3%"x 
5Te x2", 

VOLT -OHM 
MILLIAMMETER 
Sensitivity -1000 ohms per volt 

Initthing titan one It.tstallt',' lunge td another. Thu,, 
. an important thne- sawing feature never before In- 

cluded in a V.O.M. In this price range. llonwd In 
round- cornered. molded rase. Beautiful Mark etched 
panel. Depressed letters 11111.1 with permanent white. 
Insures long-life et ell with cemrant Ilse. 

SPECIFICATIONS: 
6 A.C. VOLTAGE RANGES: al:, 'M l-.n ::,u 1]1111 n, Volts. 
6 O.C. VOLTAGE RANGES: 

7 l. ' 1-...., \-pits. 
4 D.C. 

- 
C. CURRENT RANGES: 
Il-I.-, 177 1]0 ?L \. a 1.-, . \mp,, 

2 RESISTANCE RANGES: 
.1 4111',, 1 NI.w.l,u 

$1 9V 
comes complete Model 770 co 

s7 with self-contained es vies, test 
NET leads and all operating insfruc 

fions. 

Superior's New 

SUPER -METER Model 670 -A 

Comes housed in rugged. 
crackle-finished steel cab- 

et complete with test 
leads and operating in- 
structions. Size 6'4"x91/4" 
s Pt". 

A COMBINATION VOLT -OHM MIL - 
LIAMMETER PLUS CAPACITY RE- 
ACTANCE INDUCTANCE AND DEC- 

IBEL MEASUREMENTS 
SPECIFICATIONS: 

D.C. VOLTS: 0 to 7.5 I 150/750/1.500/ 
7,c0 n V11h n. 

A.C. VOLTS: 0 to I: : :11 150/300/1.500/ 
1,000 Vole 

OUTPUT VOLTS: 0 to 15/30/150/300/1.500/ 
:.nnO Volta 

D.C. CURRENT: O to 1.5/15/150 Sta. 0 to 
I.. -, I 1 Amperes 

RESISTANCE: O to 1.000 /100.000 Ohms 0 
CAPI 

it Mi- gultMA 
ACITY: .001 to 1 Mfd. 1 to 50 MLt. 
finality test for electrolytical 

REACTANCE: 50 to 2.500 Ohms, 2,500 Ohms 
lit 2.5 Mtguhm 

INDUCTANCE: .15 to 7 Henries 7 to 7.000 
!Ivories 

DECIBELS: -ri to +18 +14 to +3s +3i to 
ADDED FEATURE: 

The Model 670 -A includes a 
special GOOD -BAD scale for 
checking the qualify of elec- 
trolytic condensers at a test 
potential of 150 Volts. 

$28 
NET 

Superior's Model 660 -A -A NEW A.C. OPERATED 

SIGNAL GENERATOR 

lat 
Tuber sed^di-68E6 

o 
R. R. Oxtl- as 

Audio OrcTllator. 1-806 ' 

I-613E6 at 

The Model 660» comes 
te w,tn complete 
est lead and 

. 
We 

situations NET 

5 

Provides Complete Coverage for 
A.M. -F.M. and TV Alignment 

Gene,ates Radio Frequencies from 1110 
.t.,rycles to 60 Megacycles ,n tunda- 

mlA antl from On Megacycles to 
on powerful harmonies. Am c' 

and stability are assured by t 
n'f permeability trimmed III -q coils'. 

It. F. available selorateIv or m,slutatrl 
I. the Internal audln oscillator. 

Milt In 4110 cycle s audio pt. 
used t modulate the R. F. signal 

also available separately for audio t 
of receivers. amplifiera. haul of lien 
aids. etc. It. F. Oscillator Circuit: A 
high t 

t 

nuluctanee heptale i used a- 
an It. F. oscillator. m and amplifier. 
M,slulntion Is effected by electron con 
ling In the mixer section thus isolating 
the ose ill-,or from load chances and al- 
fording high stability. A. F. O.cillno.. 
Circuit: A high transeonductaller het/hale 
connected as a nigh -mu triode Is used a 
an audio oscillator In high -C Colpltt- 
Circuit. The output lover I Volt, Is 

" I,- pure aine wave. n',. Attentio A ., 
p ladder type Of attenuator Is u t 

Superior's New TESTER Model TV -11 

Operates on 
Hand-rubbed 

Volt $50 
Operates A.C. 5-n130 Volt 
oak cabinet complete with NET 
portable cover 

Uses the new self -cleaning Lever 
Action Switches for individual ele- 
ment testing. Because all elements 
are numbered according to pin - 
her In the IUTA base numbering sys- 
tem. the user can Instantly Identify 
which element Is under lest. Tubes 
having tapped filaments and tubes 
with filaments terminating in more 
than one pin are truly tested with 
tile Model TV -I1 as any of the pins 
may he placed In the neutral posi- 
tion when necessary. Uses no 
combination type sockets. Instead 
individual sockets are used for each 
type of tube. Thus It Is Impossible 
to damage a tube by Inserting It in 
the wrong socket. Free -moving 
built -in roll chart provides complete 
data for all tubes. l'honn Jack 
on front panel for plugging in either 
phones or external amplifier detects 
ncicrophonie tubes or noise due to 
faulty elements and loose external 
"nfn eCt lO n s. 

Superior's New 

TV BAR GENERATOR 
THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN! 

TV Bar Generator comes ana- $95 plete with shielded leads and 
detailed operating i n struc- NET 
lions Only 

May. 1953 

CONNECTS DIRECT 
TO ANTENNA POST 

NO CONNECTION 
INSIDE RECEIVER 

Feature /. -Can be us e 
no stations are on th,' air. Provides linear pat- 

terns to adjust vertical iuni 
horizontal linearity Pro- 
vides vertical and horizon- 
tal sweep signals Pro- 
vides signal for t e s t i n g 
Vi is -o :amplifiers. 

NEW TIME PAYMENT PLAN 
ORDER BLANK 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. B -56, 35 Murray Sfrce 
I'lea'c seal i 

he no canote,... 
meats when dur.IlP gober Iml 
due. the full uni'." ,0111r .ha 

MODEL 770 

T, New York 7, N. Y. 
the down pent srlth 

7It 
payment 

is undershoot there will 
I I send III' lnuhl a' nth', tI- 

.temi that -I . 1 tail to piste payment when 
11 beCO u' 1111111, 'I, dur and payable. 

$2.90 duw "n pay iu,v r. Balance $2.00 monthly for 6 months. 
D MODEL TVII Total 111re $47.50 

F11.511 down payment. Balance 40.op monthly for 0 znnnth.. 
MODEL 670 -A Total Price $28.40 
$7.40 down payment. Relative 03.511 monthly for 6 months. 
TELEVISION 

w OAR 
GENERATOR 

monthly for p month, Total Prim' $39.95 

MODEL 660 -A Total Price $42.95 
$12.03 down payment. Balance 93,011 monthly for C months. 

rT 1 enclose 3 as doui moment. 
Ship C.O.D. for the dono payment. 

Total Price $14.90 

Signature 

Name 

Andrea 

Zone stale 
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SENSITROL RELAY 
WESTON SENSITROL, cod sensitivity only 10 micrn- 

duilt like ureter. At loua. needle swings o 
into permanent magnet which grips it to close con- 
tacts rated I ampere. ` Perfectly damped: vibration will 

not close ant Built -in reset relay unlatches 
contacts when ` 12 .0 24 volts AC or Ì)C is momentarily 
(,plied to reset leads. The Sensitro works `directly 
from photocells. thertm.rnuples. or source lf min- 
ute 

560.30 precision device for 
amplifier 

111y 
needed! 

SENSITIVE POLARIZED RELAY 
This is the device that the services use to replace 
s lsyns. Now offered to the public for the first time! 
SI',tT. both contacts normally open. The POLARITY 
of an polled , . UDC. 5 MA current determines which 
contact closes. Use for micro- positioning, remote con- 

trol. model control. etc. Our free data sheet 
Shows you 

ther heavier 
to 

elays. NEW1Oslightly 
with 

e9Ur95 
1Shlppin± weight. 4 lbs.) 

SUPER SENSITIVE RELAY BK -7 -B 
Single pole. double throw. Coil 4000 ohms. Sensi- 
tivity accurately adjustable toll list pat Ìd (scale. At tiscale sensitivity Fj 

lls. and from o to 40 b scale the sensitivity de- 
creases linearly to 1.3 ma 0) milliwatts, 8 volts 
Thousands of us m teleetering, oiceoperated on 

capacity operated or thermocouple operated circuit 
sequence circuits. etc. Fully encased. I t'gx ia,¢ " 
I I,' deep. Weight. f z. With hinged r tact.iospec 
thin door nd 

s 
wdriver Iluvtahle s ationary con 

tacts... Brand New. Only 51.95 ach. 10 fur $17.50 
(Shipping Weight, each. 1 lb.) 

A SENSITIVE RELAY! 
Closes at to 5 n (Extra set of SP 'ST contacts for 

additional sequence. Ince at (i 1 nia., Coil Mimi ohm -. 
nsitivity easily ltered by bending Omit e r 

changing spring. Only 1tß" 210" las" overall. 
lumens of applications. and 

(uguereui 
at a "stock UP" 

price. Removed from denONLYí98c each, 3 for 52.75 
Boxed. reconditioned. like new $1.89 

LOOKING FOR OIL FILLED CONDENSERS? 
Send for our list of condenser bargains 

12 CHANNEL T -V TUNER 
Complete front 

` 
nd. famous make "silver Circle." 

Furnished with original factory instructions. less 

inn os receivers. 
`e 

l 
` 

etc. 
a TV bargain íf the year for ulders nin stu- 

dents. These are fare rejected for o 50n 
damage .......... .ONLY 51.95 each. 3 for 

ä. 
(Snipping Weight. each. a Ms.) 

8 -9.1 MC Command Receiver. EXCELLENT, with 
58.95 tube{ 

(Shipping Weight. 8 Ils.) 
274N PLUG. 7-prong ale plug to nt hack of command 

e and bra. Thn Is the same Plug as used n he 
`cks'. XFW h 21e. five for. - 

$1.00 
Local Control Adapter Part{ for 2741V or AliC -S rev 
F:xact mat. wlten. knobs. etched plate, and Instrnr- 
lion data Rends to tti SI_29 
SPLINE TUNING KNOB 

0.1 DC MILLIAMMETER 
A hard-to-get meter at a hard -to -heat price. These are 

unodunused 214- aviation type meters which we have 
die,l for general use. including new white 

.5o ONLY 
plate with large. easy to read calibration. 

scale 

ATTENTION. TELETYPE USERS 
We buy and sell teletype equipment. Tell us 
what you want or what you've got, or both. 

ANTENNA MAST SECTIONS. MS -40, 50. 51. 52114. . 3 
New. original Packing F.neh es77 

PRECISION CALIBRATED TUNER 
Build a U meter o audio oscillator. a signal g 

a VFU. an` lira -stabl ultra-stable receiver. or 
gen. 

namer. 
It! Lab.standanl accuracy "and r settal.lfltr.y "3 

gang condenser assembly with 4^ nrccislOn dial etched 
1.5-12 me 

hairline indicator 
reference 

50: 1 ratio 
scale. 

SW' 
e lily. all gears spring -loaded double-section. lia 

tuning lock. Platen two single paced 250 mil. 
tn11 one duuhle-spaced 1 / section. Use(. double 

t: 1donma Weight, Bi tbs.) 
d`riil 

ONLYt54.95 

BROADCAST BAND & AERO 
MN -26 -C Remote Controlled navigational di- 
rection finder and communications receiver. celver. 
Manual DF In any one of three freq. bands. 
150 to 1500 KC. 24 V. Selfcontained dyna- 
motor supply. Complete Installation. Including 
receiver, control box, loop. azimuth control. 
Left -Right Indicator, plugs, loop transmis- 
sion une, and flex. shafts. 
BRAND NEW. ORIG. PACK $69.50 
Shipping Wt. 75 lbs. Express Collect.) 

SUPER HI -FI HEADSET BUYS 
1. Uses annular gr 'e11 plastic fibre cones with 
volee calls as In sneakers. and padded chamois ear 
muffs to obtain spacing for acoustical 10011. 
Gives finest music reproduction. flat far beyond upper 
and lower limits of auditory perception. Pair Ìn series 

su 
has measured Impedance of BOO ohms at 1000 cycles. 
nhtaineslwith built -In high quality transformers. 
Checked out with freshly laundered ear Pads...67.96 
2. AUDIOPHILES 

hes de eá e are ma 'V 
general 

leading hl -fi headset manufacturer. and currently net 
for 545.01) the nairl Each set comes 

e 

to you with - 

batu n each 

.bi. eed inOur Satisfaction 
individually 

To teed. Complete. boxed 
(Shipping weight. 3 lbs.) 

6 V VIBRATOR KIT. Vibrator plus non-sync trans- 
former. colloids: 

l) sing 50140 can deliver 
for 
3280p 

plates: 
e 11 V for bias at 

130 ma. (Shipping wt. 6 lbs.) 
NEW $2.89 

OUTPUT TRANSFORMER. 5000 ohms input to TWO 
outputs. 300 ohms or 3.5 ohms. Une as output for 
12A0. OVO. etc. or to match speaker or headset. 
NEW, potted, shielded 79e 

EASY MONEYI 
We're Silt) buym é surplus gear. Ten us what 

we Iike It you'll get 
condition, 

cheek quick. 
pricy. If 

G. Le ELECTRONICS 
905 S. Vermont Ave.. Los Angeles 6, Catit. 

All Prices F.O.S. Los Angeles Cal if. Sayers Add Sales Tait 
SEND FOR OUR LATEST FLYER. 
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For additional information on any of the items described herein. readers 
are asked to write direct to the manufacturer. By mentioning RADIO & 

TELEVISION NEWS, the page and the issue number, delay will be avoided. 

12 -VOLT POWER SUPPLY 
Electro Products Laboratories, Inc., 

4501 N. Ravenswood Ave., Chicago 40, 
In. is offering a filtered d.c. power 
supply which provides adjustable d.c. 

voltage (0 -16) from an a.c. source, 
for all current loads from 1 to 8 am- 
peres continuous output. 

The C -12 incorporates a special fil- 
ter circuit which reduces a.c. hum 
or ripple to less than 3% at 8 am- 
peres. 

Full performance data and informa- 
tion on your nearest distributor is 
available from the company on re- 
quest. 

TEST GEAR 
A new frequency and modulation 

meter for use in the maintenance of 
two -way radio systems has been an- 
nounced by the Electronics Division 
of General Electric Company, Syra- 
cuse, N.Y. 

The meter, type ST -13 -A, measures 
modulation swing and carrier fre- 
quency of FM transmitters and fea- 
tures both high and low r.f. output 
for receiver alignment. It is avail- 
able with either one or two crystals, 
for servicing single or two- frequency 
systems, in the low (25 to 50 mc.), 

medium (72 to 76 
(152 -174 mc.) bands. 

For complete data write Dept. N -14 
of the Inquiry Section of the com- 
pany. 

mc.), and high 

STORAGE BINS 
Akro -Mils, Inc., P.O. Box 989, Akron 

9, O. has added a new 128- drawer 
model to its line of "Haz -Bin, Jr." 
storage units. The new cabinet has 
been designed to hold the hundreds of 

different small parts used in service 
shops and dealer outlets. 

The cabinet provides maximum 
visibility and space economy. Clear 
plastic drawers make visual selection 
possible. The line is now available in 
nine models with 8, 12, 16, 24, 32, 48, 
64, 96, and 128 drawers. Drawer size 
is the same in all models. The indi- 
vidual drawers can be subdivided into 
2 or 3 separate compartments - 
lengthwise or crosswise. A built -in 
safety catch prevents accidental spill- 
ing of contents should drawer be 
pulled out too far. 

ROTRON BLOWER 
Rotron Mfg. Co., Schoonmaker 

Lane, Woodstock, N. Y. is in produc- 
tion on a new blower which is small, 
light -weight, direct -driven, brushless, 
and with axial flow. 

Designed to be built into electronic 
and instrument cabinets whenever 

high air pressures are required in 
combination with relatively low 
volumes, these new units are powered 
by totally enclosed induction motors 
built on a single shaft with the 
blower. 

Over -all diameter is 7144" and length 
varies with number of stages and 
type of power supply. Pressures 
range from 5" to 28" of water. 

RADIO PACKSET 
Industrial Radio Corp., 428 N. Park - 

side Ave., Chicago 44, Ill. is in produc- 
tion on a portable, two -way radio 
packset for industrial, police, fire, 
utility, and conservation department 
applications. 

The "Pak -Fone" consists of an 8- 
tube transmitter and 15 -tube receiver 
and is completely self -powered. It con- 
forms to FCC licensing regulations 
and is designed to provide two -way 
radiotelephone communication be- 
tween other portable stations, mobile, 
or fixed stations. 

The units are designed to operate in 
either the 25 to 50 mc. or the 152- 
174 mc. bands. A complete descrip- 
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tion and technical specifications are 
available from the company. 

PRESELECTOR 
Radio Mfg. Engineers of Peoria, Ill., 

is currently offering a new preselector 
for coverage of all amateur bands 
from 3.5 to 30 mc. 

The DB23 has three neutralized 
push -pull stages employing 6J6 dual- 

triodes in a novel combination of se- 
lected and wideband r.f. amplifiers. 
The manufacturer claims a constant 
gain of 25 db or more throughout all 
amateur bands (from 3.5 to 30 mc.) 
with an average image ratio improve- 
ment of approximately 12 db on 21 
mc. and 25 (lb on all lower frequen- 
cies. Signal -to -noise ratio is said to 
be better than 7.5 db over that of the 
receiver itself. 

The unit is completely self- contained 
and is housed in a streamlined cabi- 
net measuring 5" x 7%" x 6', ". Three 
easy -to -use controls for "On -Off," 
"Band Selector" and "Ant. Peaking" 
simplify operation. 

MINIATURIZED CIRCUITS 
Vaeumet Ine.. 1267 N. Clybourn 

Ave., Chicago 10, III., has developed 
a line of "in- bedded" circuits which 
offers new opportunities for miniatur- 
ization of circuits and components. 

The "in- bedded" process consists of 
embedding solid metal conductors 
which are formed into any desired 
circuit pattern, into the face of a suit- 
able insulating base. The base mate- 
rial can be plastic, glass, or ceramic 
and a special molding process makes 
the metal conductors and base an in- 
tegral unit. 

Conductor line widths as narrow as 
.001" can be produced and intricate 
designs are readily reproduced. "In- 
bedded" wiring .005" wide can handle 
a continuous current load of 250 ma. 
and the line width can be held to with- 
in ±.0002 ". 

Circuit wiring, commutators, 
switches, inductors, and other com- 
ponents can be made by this process. 

7" SCOPE KIT 
Electronic Instrument Co., Inc., 84 

Withers St., Brooklyn 11. N. Y., is in 
production on the Model 470, a 7" 
oscilloscope which is available in both 
kit and wired form. 

Features of this new scope include 
boosted vertical sensitivity of 10 mv. 
r.m.s. /in.; extended flat frequency re- 
sponse from 10 cps to 1 mc., ±2 db; 
three -step frequency- compensated at- 
tenuator input to vertical channel; 
push -pull outputs for both vertical 
May, 1953 

by every test II 

AUTO RADIO 

VIBRATORS 
acite e Z4m4 sad Sizaceird 

A COMPLETE LINE OF VIBRATORS 
Designed for Use in Standard Vibrator -Operated 
Auto Radio Receivers. Built with Precision Con- 
struction, featuring Ceramic Stack Spacers for 
Longer Lasting Life. Backed by more than 22 
years of experience in Vibrator Design, Devel- 
opment, and Manufacturing. 

"A" Battery Eliminators, DC -AC Inverters, 

NEW MODELS 

NEW DESIGNS 

NEW LITERATURE 

Auto Radio Vibrators 

See veut fades en ware peaty 

AMERICAN TELEVISION & RADIO CO. 
2ualetv Aederete Suce 1931 

SAINT PAUL 1, MINNESOTA -U. S. A. 
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1 MAN TURNS A CRA 
AND UP GOES THIS 

L ' W- OST REINFORCED TOWER 
Penn's special hoist permits 

1 -man erection of this new tele- 
scoping tower to heights of 45 
feet.* No elaborate equipment 
required. Mount adjustable to 
all antenna rotors ... mast can 
always be centered over tower. 
Tower clamp- reinforced at 
section joints. 

The Standard Teletower 
Rugged steel braces that 

reinforce tower also serve as 
climbing rungs. Straight top 
design makes climbing easier. 
Base adjustable to either flat or 
sloping surfaces. Competitively 
priced. 
Write today for free bulletins 

and price list. 
*Using 20 ft. pole 

li 

P.IPtOwe24. 

pignn emota-Madt 

PENN BOILER & BURNER MFG. CORP., LANCASTER, PA. 

ANOTHER OUTSTANDING JOBBER 

CLAYTON RADIO PARTS 
2749 -51 N. Ashland Ave 

Chicago, Illinois 

HAS THE 
SENSATIONAL NEW 

E/CO 4708 7" 
SCOPE KIT 

IN STOCK! 

New Electronic Headquarters- 

VAN SICKLE RADIO SUPPLY CO. 

1320 So. Calhoun St. Phone E -4136 

FORT WAYNE 2, IND. 
Please note new address. Eugene Van Sickle. Owner 

RADIO & TV RECEIVING 

L1IIiunur TUBES 
TYPE PRICE 
16707 S .61 
1530T .63 
1L4 .57 
5857 .57 
IRS .56 
154 .61 
ISS .47 
174 .56 
ITSGT .71 
1U4 .55 
105 .46 
182A .67 
2x2 1.50 
3Q4 .60 
30567 

.65 354 
3V4 .56 
SR4GY .91 
5040 .40 
SV4G .75 
SY3GT .29 
5740 .39 
6684 .40 
6605 .54 
SAKS .95 
6ÁL5 .40 
6605 .46 
GARS .38 
GASS .50 
SATs .38 
6ÁU6 .43 
bave .37 
6866 .45 
6867 .60 
68C5 .53 

TYPE PRIG_ TYPE 
6813567 .89 
68E6 .46 
68F5 .60 
68 F6 .39 
68060 1.34 
6686 .57 
6816 .48 
6887 .88 
65060T .89 
6807 .84 
6C4 .37 
6C86 .53 
6CD6G 1.85 
61 SGT .40 
616 .62 
6867 .1 
61.606 .80 
6077 .50 
GSA .46 
65807 .68 
656707 .52 
65FSGT .60 
65N7Gr .7 
65K7GT .50 
65 L70r .62 
6514767 .54 
65Q7GT .42 
678 .77 
6U8 .78 
6V6GT .46 
6W4GT .45 
6W6GT .57 
6X4 .34 
6 %SGT .33 
GY60 .58 

DEPT. N -S 

PRICE 
12676 .. .48 
12677 .68 
126U6 .43 
1260.17 .53 
12696 .37 
12ÁV7 .79 
126x7 .61 
12568 .45 
12606 .46 
128E6 .47 
12587 .63 
1256767 .52 
125870T .50 
125L70r .61 
1258707 .54 
125Q7GT .42 
196566 1.39 
1978 .79 
258Q60T .89 
25 L6GT .48 
25W4GT .48 
252607 .42 
3585 .48 
3SC5 .48 
351667 .47 
35W4 .30 
35zsar .30 
5055 .47 
SOCS .7 
50L607 .47 
117236T .39 
062 .88 
5654 1.50 

ri itüfl ur ELECTRONIC TUBE CO. 

1515 SHEEPSHEAD BAY ROAD. BROOKLYN 35, N. Y. 
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TESTED and 

GUARANTEED 

for PEAK 

PERFORMANCE, 

and horizontal amplifiers; wide range 
gain and sweep control; internal volt- 
age calibrator for peak -to -peak volt- 

age measurement; internal retrace 
blanking; and provision for direct 
connection to CRT plates. 

In kit form the new scope is desig- 
nated as the Model 470 -K. Further 
information is available from the 
company on request. 

NEW V.T.V.M. 

Elliott Laboratories. 50 -34 201st St., 
Bayside, N. Y., has released its Model 
940 v.t.v.m. to the trade. 

Peak -to -peak or rms voltages with 
a frequency response of 25 to 10,000 
cycles are obtainable. The input re- 
sistance of 16.5 megohms will not 
cause the circuit under test to be 
overloaded. 

The unit uses a dual- triode balanced 
bridge circuit. Six a.c. ranges (3, 15, 
30, 150, 300, and 1500 volts) and six 
d.c. ranges (same voltages) are in- 
cluded. Resistance is measured in five 
ranges from 0 -1000. 10.000, 1 megohm, 
10 megohms, and 1000 megohms while 
decibels may be read on five ranges. 

The meter is housed in a bakelite 
case measuring 51á" x 67/8" x 2U". 

AMPLIFIER KIT 

Philntore Mfg. Co., Inc., 113 Uni- 
versity Place, New York, N. Y., has 
introduced a 20 -watt high- fidelity am- 
plifier in kit form. 

The preamplifier and amplifier are 
built onto the same chassis. Four 

To merit your 
confidence -to 
insure your 
satisfaction - 
Every tube we 

ship has been tested In a ra- 
dio or TV set for PEAK PER- 
FORMANCE. Each tube Is at- 
tractively packaged in individ- 
ual carton -and, Each WIND- 
SOR Tube you buy carries the 

full RIMA GUARANTEE! 

25 °ó Deposit with Order. All Mer- 
chandise F.O.B. New York City. 
For orders less than $10. add $1 

handling cost. Deduct 2 °o it Tull 
remittance accompanies order. All 
merchandise subject to prior sale 
and price change without notice. 

separate jacks are provided for mag- 
netic pickup, microphone, crystal pick- 
up, and radio or TV. Volume, bass, 
and treble control switches are on the 
front panel. The rear panel carries 
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,,lrged 

,;1e aswÉ W AITED 

while others promoted 
WE TESTED 

NOW 

VEE -DX 
GUARANTEES YOU 

THE finest 

BOW TIE 
OF THEM ALL 

BASED ON A COMPLETELY 
New Antenna Formula 

Eliminates insulators 
Permits all -metal 
construction 
Higher gain 
Flatter response over the 

ENTIRE 

Precision -built 

Easiest to install 

Brilliant performer 

8 db gain across the entire UHF band 

50% additional gain on stacked arrays 

Engineered for super sharp picture reception 
470 to 890 mcs. 

Assembled in less than a minute 

Weather- resistant finish 

Compact packaging - only 
12" by 20" by 11/2" deep 

No insulators required 

May. 1953 

from 

The Ari tocrat of Bow Ties 

ELECTRONICS INC. 
ROCKVILLE. CONNECTICUT 

H 
F BAND 

EXCLUSIVE VEE -D -X FLEX -CLAMP 

This exclusive VEE -D-X feature makes mounting of the 
BT -U amazingly fast and easy; especially when adding 
to existing installations at rooftop. No more fussing or 
fumbling with U -Bolts - just one screw to tighten and 
FLEX -CLAMP holds the antenna with a vise -like grip. 
FLEX -CLAMP completely facilitates probing - just loosen 
the screw and the antenna can be moved up or down 
the mast with ease. Will accommodate up to 11/2" mast. 

VEE -D -X STACKED BOW TIE 
For fringe area reception 
This stacked array provides 50% 
additional gain on all UHF chan- 
nels. A special phasing harness, 
VEE -D -X screen clips, plus exclusive 
FLEX -CLAMP, permit fast, easy in- 
stallation of this unit. Order stack- 
ing harness Model BTH -U. 
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NOW: 

TEST SERVICE 

12v. AUTO RADIOS 

New DC Power Supply 

Model C12 
0 -16 Volts from 0 -8 

Amperes Contin- 
uous Output. Up 

to 12 Amperes 
Intermittently 

Only 3% Ripple at full load! 

Completely variable output, 
makes it possible to test equipment 
under any voltage input condition. 
Provides filtered adjustable DC volt- 
age for testing and servicing 12 volt 
and 6 volt auto radios from AC lines. 
Operates electronic equipment used 
on trucks, tanks and other mobile 
units; low voltage devices. Utilizes 
Superior Powerstat Voltage Control 
(Model 10) for extremely fine volt- 
age adjustments. 

See Your Nearest Parts Jobber! 

Write for FREE BULLETIN! 

MODEL BJ 

MODEL B 

MODEL N 

MODEL NF 

6 Volts, 1 -12.5 Amps. 5% Ripple 

6 Volts, 1 -20 Amps. 3% Ripple 

0 -28 Volts, 1 -15 Amps. 8% Ripple 

0 -28 Volts, 1 -15 Amps. 1% Ripple 

ELECTRO PRODUCTS LABORATORIES 
4501 -Nc No. Ravenswood Ave., Chicago 40, III. 

CANADA: Atlas Radio Corp., Ltd., Toronto, Ont. 

a switch with three preamplifier in- 
puts. 

This kit is illustrated and described 
in the company's 16 -page 1953 cata- 
logue which is available on request. 

NOISE SUPPRESSOR 
A new model "d naural" noise sup- 

pressor, the Type 111 -B. has been 
added to the line of audio equipment 
made by Hermon Hosmer Scott. Inc. 
of 385 Putnam Ave., Cambridge 39, 
Mass. 

The new unit features redesigned 
dynamic noise suppression circuits, 
providing improved operation with LP 
records and extended bass -response 
loudspeaker systems. In addition, the 
effectiveness of low- frequency rumble 
suppression has been increased sub- 
stantially. 

The Type 111 -B is designed to be 
used with the company's Type 214 -A 
remote control amplifier but may also 

be used with amplifiers of other manu- 
facturers. A free bulletin will be sent 
on request. 

WIDE -ANGLE TRUMPET 
University Loudspeakers, Inc., 80 S. 

Kensico Ave., White Plains, N. Y., has 
developed a wide -angle trumpet which 
features a pair of exponential horns 
having twin air columns in a single 
assembly. 

The "Cobrefiex -2" is designed so 
that the wave fronts from each mouth 
form a single, uniform arc which re- 
sults in a smooth radiation pattern 
free from the usual cancellations. 
Sound dispersion is 120 degrees hori- 
zontally and 60 degrees vertically. 
Low frequency cut -off is 250 cycles for 
maximum penetration of high noise 
levels without low- frequency masking 
effects. 

WELDING UNIT 
Precision components for transistors 

may be produced in quantity with 
variations of a new machine developed 
by Kahle Engineering Co., 312 Sev- 
enth St., North Bergen, N. J. 

The automatic lead wire welding 
machine (Model 2148) was designed 
and built to make 12,000 three -piece 
leads per hour for miniature receiving 
tubes. This machine is the basis of 
another version which is capable of 
turning out leads for transistors. 

The company will supply complete 
details on the Model 2148 and other 
machines in its line which are adapta- 
ble to transistor production. 

FM -AM TUNER 
A new FM -AM radio chassis for 

built -in installations has been intro- 
duced by Arthur Ansley Mfg. Co. of 
Doylestown, Pa. 

Using 10 tubes, including rectifier, 
and a straight a.c. circuit with power 

transformer, the set, known as the 
Model R -1 chassis, gives 5 watts' out- 
put. It is equipped with a phono jack 
and a phono position on the band - 
switch for use with a record changer 
or player. 

The complete set, with 8" speaker, 
is mounted on a natural -finish birch 
panel which measures 10" x 16 ". Be- 
hind- the -panel depth is 8 ". 

MIDGET TAPE RECORDER 
Mollulrl: Business Machines Corp., 

47 West Street, New York, N. Y., has 
introduced a complete recording -play- 
back system which weighs less than 
6 pounds and is only 6 inches in length 
over -all. 

The "Message- Repeater" uses an 
endless plastic tape enclosed in a car- 
tridge the size of a pack of cigarettes. 
The unit contains a microphone and 
Alnico V speaker and through use of 
an amplifier booster and external 
speaker can be used as a public ad- 
dress system. 

Messages up to two minutes in 
length can be recorded or the two - 
minute interval can be broken down 
into shorter messages. Previous re- 
cordings are automatically erased 
when a new message is spoken into 
the microphone. 

NEW CARBON INK 
Electrochemical Laboratories, 1430 

Terrace Drive, Tulsa, Oklahoma has 
introduced a new carbon ink which, it 
is claimed, has very unusual qualities. 

The carbon suspension has the cov- 
ering power of India drawing ink, but 
is so stable that it can be used in some 
fountain pens and withstands freezing 
and thawing without harm. 

Good adhesion on glass, smooth cel- 
lulose acetate. cellulose nitrate, etc. is 
claimed. It is a two- minute drying 
ink. Work done with this ink can be 
rendered water resistant by a brief 
heat cure at 180 degrees F. 

It can be used for marking record- 
ing tapes, etc. Full details on this new 
product are available from the com- 
pany on request. 

CBS -HYTRON TRANSISTORS 
CBS -Hytron, Danvers, Massachu- 

setts is now in mass production on 
two point- contact type transistors - 
the PT -2A for amplifying and the 
PT -2S for switching. 
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Both units are moisture resistant, 
are available as plug -in or solder -in 
styles, have sturdy triangular basing, 
polarized base connections, are auto - 
electrically formed, are thoroughly 
stabilized, and operate at tempera- 
tures up to 55 degrees C. 

Data on the PT -2A, the PT -2S, and 
the associated T -2 socket is available 
from the company on request. 

AUTO VIBRATOR 
P. R. Mallory cf Co., Inc., 3029 E. 

Washington St., Indianapolis 6, Ind., 
has introduced a new vibrator which 
is designed to meet the special re- 
quirements of automobile radio sets 
which operate on 12 volt systems. 

The new vibrator is the G874, pro- 
duced as a replacement for original 
equipment vibrators in audio radio 
sets used in 1953 Cadillacs, Buicks, 
Oldsmobiles. and GMC trucks. 

The G874 measures 1'," x 314" and 
has a unique pin arrangement which 
serves as a guide for quick insertion 
of the vibrator into the set. It also 
prevents it from being plugged into a 
6 volt set by mistake. The pins are 
arranged in triangle formation with 
the longer pin connected to the reed. 

"LOK -BLOK" SCREWDRIVER 
Upson Bros., Inc., of Rochester 14, 

N. Y., is offering a new type of screw- 
driver whose resistance to torque and 
penetrating force has been increased 
beyond normal requirements for such 
units. 

This increase in resistance to two 
of the most important factors contrib- 
uting to screwdriver failure has been 
made possible by a new blade locking 
method. 

The new "Hold -E -Zee" line features 
a precision -molded hexagonal block of 
extra hard plastic which drive -fits 
with extremely close tolerance into a 
hex cavity in the insulating handle. 
This permits the blade and block to 
freeze for utmost sturdiness. 

POWER RHEOSTATS 
Tru -Ohm Products, 2800 Milwaukee 

Ave., Chicago 18, Ill., has added three 
new power rheostats to its line. Avail- 
able sizes now include 50, 75, 100, and 
150 watt units. 

Each of the models incorporates an 
extra deep ceramic core on which the 
resistance wire is toroidally wound 
and bonded in place with vitreous 
enamel. Positive and constant brush 

pressure is provided with an exclusive 
torsion spring assembly. 

Standard and special versions of 
these power rheostats are available. 
For complete information write the 
company direct. 

May 1953 

planning 
better 
music? 

e 

Your system 

is the BEST 

when it 
includes a 

lUtintosh 
amplifier 

and speaker 
Choose a McIntosh Amplifier 

for the HEART of your system. 

Just as your heart sends life- giving blood surging 
through your body, so the amplifier acts as the pump, the 

power, the heart of your sound system. Your amplifier must 
accept and build up all tones and send them on their way to 

your loudspeaker. A McIntosh Amplifier does this best because 
it is better engineered. McIntosh's patented circuit and unity 

coupled output transformer make it more efficient. You get more 
power with the same size tubes and power input. McIntosh is built 

with better components, for example, grain oriented steel cores. 
Better designed ... better engineered ... with but one thing in 

mind ... greater listening pleasure for you. McIntosh Ampli- 
fiers are used by leading radio stations, laboratories and 

recording studios throughout the world. If you're plan- 
ning better music, make your amplifier a McIntosh. 

LOST INSTRUMENTS 
Srnd for McIntosh's interesting and informative 32 page book- 
let explaining high fidelity reproduction. It's available free 
upon request. Send for your copy of "Lost Instruments" today 

326 Water Street Binghamton, New York 
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BECOME AN 

ELECTRICAL ENGINEER, 

Bachelor of Science Degree 
in 36 months. 
Major in Electronics or Power. 
Now. prepare for a career in 
these rapidly expanding fields. 

This school will prepare you to be- 
come an engineer. technician or serv- 
ice man. Previous military, academic 
or practical training may be evaluated 
for advanced credit. 

Enter Both Radio and Television 

In 12 months you can attain the Radio - 
Technician's certificate. An added 6 
months course qualifies you for the 
Radio -TV Technician's certificate and 
the Degree of "Associate in Applied 
Science." The Technician's course is the 
first third of the program leading to 
a Bachelor of Science Degree in Elec- 
trical Engineering with a major in 
Electronics. 
Also offered: 12 -month Radio -TV serv- 
ice course; 12 -month Electronics or 
Electro Technician Courses; 6 -month 
Electrical Service Course and 3 -month 
refresher and general preparatory 
classes. 

Terms Open April, July, Oct., Jan. 

Famous for its Concentric Curriculum. 
Faculty of specialists. 50,000 former 
students. Annual enrolment from 48 

states and 23 overseas countries. Non- 
profit. 50th year. Courses approved for 
Veterans. 

MILWAUKEE 
SCHOOL OF ENGINEERING 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. 55.553, 1025 N. Milwaukee 
Milwaukee I, Wieconain 

Send: Free Ito -page Catalog describing EIe.-- 

t rival Engineering Courses; D Booklet on Care,a.- 
In Itadiu -T\'. 

I am interested in 
nume of course 

Name Age 

Address 

City Zone State__ - 

If cetera... indicate date of 10.41131.,. 
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SERVICE HINTS 

ON DU MONT TV SETS 

RA -103D. 104A. 106A, 108A. 6 110A 
Low or no high voltage. 
Sometimes the corona shield 
stand -off insulator in these sets 
cracks when the screw holding 
it to the shield is drawn too tight. 
Moisture entering the crack pro- 
duces high -voltage leakage which 
eventually carbonizes the insula- 
tor. 
Check this insulator and replace 
it if defective. 

RA -109A 
Audio hum. 
This may be caused by faulty lead 
dress. 
Shorten black lead (A) connected 

PIN 2 

2ND SOUND 
I F V2066 

a o 
VOLUME 

W CONTROL 

VP. 

a 1;1. i 
8219 
225 

5221 
5 MEG 

0221 
IST SOUND AMP 02 

V206A 

B 

R21BA 
5005 

56 

C224 
005 

BASE 

to ground side of the volume con- 
trol by about 2% inches. 
Shorten black lead (B) connect- 
ing tone control to C224 by 1 inch. 
Dress C221 (C) located near tone 
control so that flat side is not 
facing chassis. 

RA -109A, 112A, 113. 116A. 6 117A 
Repeated blowout of high -voltage fuse. 

An intermittent short in the 5U4G 
low- voltage rectifier may be the 
cause, especially if a check of the 
high -voltage circuits indicates 
normal operation. 
Strike the 5U4G; if it is intermit- 
tent it will usually produce a 
bright flash. 
Replace the tube if it is defective. 

RA -109. 116, 119. 130. 6 133 
Erratic a.g.c. action. 
This may be due to intermittent 
opening of L216 (video peaking 
coil) at the grid of V216 sync am- 
plifier. 
Check the signal at the grid of 
V216 with an oscilloscope; if L216 
is open the signal on the scope 
screen will reverse phase about 
15 seconds after the probe is con- 
nected to the circuit. If the con- 
dition is intermittent, leave the 
scope in the circuit until it recurs. 

If L216 is at fault, replace it with 
Du Mont part No. 21006621. 

RA -109A. 116A, & 119A 
Vertical shrinkage intermittently. 
This may be due to intermittent 
open of the decoupling condensers 
in the plate circuit of the vertical 
saw -tooth generator. 
Check condenser C294 and replace 
it with a 40 pfd., 350 v. electroly- 
tic if it is faulty. 

RA 109A, 116A, & 119A 
Intermittent loss or complete loss of sync. 

This may be due to an increase in 
the value or an open in bleeder 
resistor R283C. Replace this re- 
sistor with a new 1975 -ohm unit 
if it is faulty. 

RA -109A 6 130A 
Unstable horizontal sync. 
When this condition is accom- 
panied by a disappearance of 
the bias voltage at the grid of the 
reactance tube (V225) with the 
antenna disconnected, the prob- 
able fault is a shorted C265, nega- 
tive voltage filter condenser. 
Replace this condenser, if faulty, 
with a 10 pfd., 25 v. electrolytic. 

RA -112A 6 113 
High frequency whistle. 
This may be caused by loose ter- 
minal board on the flyback trans- 
former. 
Tighten the screw which mounts 
the flyback terminal board onto 
the transformer. 

RA -112A, 113, 117A, & 147A 
No vertical or horizontal hold. 
When this condition is accom- 
panied by an overloaded picture 
the fault is probably an open in 
L214, video peaking coil at the 
grid of the narrow band sync 
amplifier V212 (6BA6). 
Replace this with new part (Du 
Mont part No. 21006621). 

RA -112A, 113. 117A, 6 147A 
Pull at top of picture. 
This may be due to a faulty cou- 
pling condenser between the sec- 
ond sync clipper (V220A) and the 
horizontal a.f.c. tube (V214). 
Check condenser C264 and replace 
it with a 180 µpfd., 500 v., 5% 
mica if it is faulty. 

RA -119A 
White and dark horizontal bars. 
Alternate white and dark hori- 
zontal bars about fá" wide may 
be caused by microphonic vertical 
deflection amplifier tube. This ef- 
fect is similar to that caused by 
a low frequency interfering signal 
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MAILYOUR ORDER TODAY OLSON WILL RUSH IT RIGHT AWAY! 
GIANT AKRAD "LOADMASTER" 

STOCK " " CONDENSER KIT 

$1695 
4-DRAWER STEEL CABINET FREE! 

Ku 
PoECES 

list 
$52.00 

Here's your chance to get 69 By-Pass aml Elec- 
trolytic Olson Akrad °I.OMMIASTER" Condens- 
ers all packed In a Big 44nawer Chest ,113" 
11 1,a" x 10.0 which we give you absolutely 
FREE. Treat turself to a supply of these high- 
quality Condensers and see for youisell why 
150.000 Radio Repairmen insist main Akio, 

42° By Pass Condensers 27 Akrad °LOADNIASTER° 
OM Cap. %oils Ils). ea. Total Electrolytic Condensers 

2 .001 IMO S .25 5 .50 Qty. Cap. Volts 1,6. 01. Total 
2 .002 600 .25 .50 2 10 25 51.00 52.00 
2 .005 600 .25 .50 2 25 25 1.00 2.00 
5 .01 600 .30 1.50 5 20 150 1.20 6.00 
5 .02 000 .30 1.50 5 40 150 1.35 6.75 

10 .05 600 .40 4.00 4 20-20 150 1.65 6.80 
10 .1 600 .45 4.50 5 8 450 1.25 6.25 

2 .005 1600 .60 1.20 4 In 450 1.40 5.60 
2 .008 1600 .65 1.30 
2 .01 1600 GS 1.30 69 Condensers List Valor $52.00 

SETS A RECORD-BUT GENTLY 

BRAND NEW 3-SPEED 

GENERAL INSTRUMENT 
10:01/ 

Imperial 
Deluxe Model 

STOCK NO. RA-69 
F01110001 WW1 S i 11 E le need! e. with precious metal lone.Instine tip. 
rhos all speol rt.rools. 
331, 45 and 78 RPM. 
It e e ular retail price. 
$47.50. Shpg. wt. 15 
Ills. 

In lots of 3, 
each, on 1 y . 

AUTOMATIC RECORD CHANGER 
Changes All Sies-7'. 10" and 12" 
All Speeds-33' 3, 45 and 78 RPM 

Titis famous nuals.1 is 1/10.1a All-Tinit. Rest Seller 
in Record CI , ,,, gers. For Waal i110 
Eros slide gently down the center spindle-no 
chance of tit aging yoor valuable reconts. Sim- 
pie to operate anti (actin, adjusted to Insure 
Years of trouble- free servIee. 
1.01111vels to any radio. 11111111111er or TV Cle er 
..Tourli-Plate allows you to reject or skip A 
ilisc if desire., 
Precis' ,,,,,,, 'ell 11y craftsmen with years of 
experience. these General Instrunient Changers 
are Donut New. in Original Factory-sealtsl Car- 
tons and 100f e Guaranteed by the Manufacturer 
and Olson. Operates iin 115 V. AC. 60 cycle. 
Base sire 12" x 121 x 5.s" alswe plate and 

BUILD YOUR OWN 3-TUBE POWER AMPLIFIER 
_ sTooN No. 1.1.,-,,i, , : Ii. :1 rl. 1.11 ir,..1.1. 1.0 'n od oled 

former. choke. 2 101101/is. contlectors. all 

v 
- j $7 95 'n.r.iwnre 011.1 'cun''''' wiring ding'''. n5V 

LESS KIT OF TUBES FOR AN1P- I I: 0X5. 651.7, 
wt. 111 lbs. 

AC. illiblit for any erstal. dynamic or ribbon 
Mike end separate input for phono. Shin, 

TUBES and fIMIGT. STOCK NO. AS-69-52.59, 
OUTPUT TRANSFORMER 11 .11 A5IP1 I: il, ii, OVO . 4110 11.2 elno voice 
......, STOCK NU. 7-57 tiqr. 

12" Magnavox Speaker and Baffle Close-Out 
Stock No. You get Magnavox's fine 12" l'NI speaker 

AS-66 with Alnico 5 magnet. (Same as you'll 

t( 
Get both 
for only Radio Phono Condlination.1 Power out- 

find in those expensive Magnavox Super- 

95 
put 8 watts. Voice coil fully dustortiofed. 
fumed tnee 0-8 ohms. In addition you get 
a wal ut Speaker Baffle to bring out the 

, , 11111 ri Ii. rounded tones of the Magthivos In lots ' . Speak r. Baffle may he mounted on a wall sets. 
Oncle! for or it will stand on a table. Here's the 

Sim,. wt. I., lb.. 58.95, ideal ombination for extension speakers 
for porches or other rooms. Can be connected to any radio or amplifier. 
Order 4 or more sets and Install them in restaurants, auditoriums, halls. 

CRYSTAL MIKES 
Mitotic high output crystal 
mike hir PA sYstems 
recorders. Equi ,,,,,,,, with 
handle base and 7 shielded 
cable. Shoe. wt. 5 Ilis 
each. 
STOCK NO. N667, $595 

STOCK NO. f4.416. some 
1,111 st 1111 ..1-011 
lent( ieto $6.95 

BIG INSULATED 
RESISTOR KIT 

OLSON SPECIAL PRICE 
l'ontains cara. 1.111Y nes 
lecloni assornnent of 100 Insulated resistors. 
standaril IINIA color 
code. Included are 70- 
t,2 wall. 20-1 watt and 
10-2 wat t resistors. 
011111,11111110 nark. in 
durable ;McMinn I, a E . 99 
S 15.80. Shim. wt. 2 2Stock No. 
Regular list Price 

Ihs AS-32 

Stock No. AMP-14 

FOR ONLY... 5700 , 
Extra Stations Order AMP-15 

S28.50 each 

NEW MASCO WIRELESSFONE 
2-STATION WIRELESS INTERCOM 

COMPACT PORTABLE VERSATILE 
i. Just plug 
Iv to operate. 

I ovet mail in 111.11110 Ilsr. .,111111/11, Stall Ils 11110 be added. 
Pilot Light Oti-Olf Indicator. Ideal for Home. Farm. Coin- 
mercial, Professional and Institutional Users. No inter. 
ference with radio sets. 313. be used on AC or DC cur. 
rent. FEATURES: A Complete System Beady to Operate. 
NO Installation Cost, Unbreakable Cast Alumumon Housing. 
Powerful sound a ,,,,, 11flcation of 2,/, watts. Talk-Listen-Dic- 
tate Switch, a 3-position switch. Dictate" Position enables 
A secrete, to take notes If a conference without actually 
beit ng. present and Is Ideal for baby-sitting. Sling. mt. 
1 I , 

CONVERT 6V DC to 110V ACt., 
....., ...., 'L... 1,, .. U. StOC M. NO. 
/110.111111.11, ill a 1 00 0 aaIna i 

oWN CM?! (tinsel, C0 $ 
11C lo 110, AC 60 mele 

63 
,........ 5111.1. , ,. , ....,.. ,,, .t, ,.. ., -,.-,.. 

15:111.. ....11, ..,...,..,..,-, ,..., in Cl ':0' InOtler and 
41,4,1.0 10010111e n1101110 1a4, 14 I,. 

Park! Ideal .1..1 , 
or.. SI0.0. ad , 

5105k TELEPHONE PICKUP 
NI80 

No. 50 IX1rf;dboth. 
'ho II 

coneer.tion.Noonotectlint 
Io lephone necessary. 

.110t la, pick-up under any 
madle tim phone and eoll- 
!Wet lead to hbinmeilance 
moot Of am. disc. wire or 
tape recool'er or any am- 
plifier. Operates by induc- 
tion. Shoe. Wt. I lb. 

oct machines. lights. 
1.11I1er than elearelli 

nee traveling Ph.."`- 

CONDENSER 
A 

KIT 

$ 99 

, ..z. COST AS-83 
ONLY 

50 POPULAR BY-PASS CONDENSERS 
Contains Value. from .001 MM. to 
.05 Mfd. All branit new. Famous 
manufacturers met stocks. List price 
88.85. Shpg. wt. 2 Iba. 

At 'TZ?VOUR Stock No, 

WEN Solder ng Gun 

STOPS SOLDER-JOB 

HOLDUPS 

Stock No. 
TL-22 

$C)71 
.7 EACH 

Plie of S tops for gun. on. 
STOCK NO. TL-23.....00. 

Fastest, illf/St 0111Velliellt Wae V/ solder. Deals almost 
staidly: economical trigger control saves on elec.. bide: 
Imilbin spot-light and "long reach" replaceable tip coin- 
!' to make the tightest corner solder lot, easy. StordllY 
ennstiditdtvl-heat and shock resistant. fully guaranteed. 250 
Watts 120 V-AC. ShOg. wt. 0 lb, 

RELAYS 
Small fast acting 
relays for deliemb able operation. 
Pore Silver Con. 
tarts. Choice of 
2 models. About 
11/2" square. 

STOCK NO. 
51A,29 

6000 Ohm Coil CHOICE 
Operates In Plat. 
series circuits. 

$19 9 Pulls in as cur. 
rent is drawn 
Double Pole-itou 
ble Throw. EACH 

30 Ohm Coil 
Operates On 6 
Volts or I s s. 
single Pole-lion- 
ble Throw. Shoe. 
WLS. each 4 on. 

WILCOX-GAY RECORDIO TAPE RECORDER 
2 Full Hours of Recording or Play-back Automatic- 
Foolproof Push-Buffon Controls 2-Speeds Records 

Plays Back Erases Porfcble 
opler yoUr Wilcox-Gay Tape RI:cooler for less than Pealers cost, 
This is the finest Recorder Ins.. has eyer ofrered-at a urine 
that is really glee-a-way. We made a real deal and you get the 
benefit. 
Five Prest-o-mat ic. Ptisipbuttiot Controls allow Instant choice 
ol all operating functions-fast forward and reverse. reoird. stop. 
and playl.ck. The easiest of all recorders to operate. Dandles up 
to 7" reels. Full ranee of recording times-7' reel records for a 
full hour at 3.75" ner Se011.1. plus ,,,,,, her boor on other half 
tape; oral ut 7.5- per sissitut you get a full recording hour on 

NOW ONLY.. v. 
REG. $149.50 $,950 

Stock No. ethnical sneaker. Frequency respIntse-708500 cps at 7.5" per 

both halves of tape. RewInds in less than 3 minutes. 
Automatically recowls from FM Or AM radio. ,,,,, graph. TV or 
mike. Mays back through powerftd built-in amplifier and 

BRAND NEW n 
AMPIO second. and 00-61100 clis at 3.75" per - sodi!)) I. OutpOL-2 Watts. 

Maximum F .T. by Automatic Speed Selector. 
Comidele wit., I r ,11,.1 Helm-move Mike. Mond lock Dutton. External Speaker Jack. Full Range 
Variable T i,. ost volume Controls. 4 Tubes-65..17. 6.W5. I2AX7. 11X4 Rectifier, 7 ft. Cord, Neut. 
Recording Indicator. Handsome Removable Cover. 
Ideal for 011ie, School, Church. Club. Dome. etc. 1.1ehtwelglit. only 23 lbs. complete. Portable 12" x 14" x 0.. 110-120 Volt tat ...el, AC. CT.. Ald.roved 

COMPLETE TV ANTENNA 
A complete stacked array. Slade Ly a 
fanlolla manufacturer whose tuna, and 
Intiod is cm every factory sealed carton. 
Loik what you get. 2 Six-element miti. 
cal bays. I pair -Cp bars. 2 Five.foot 
mast sections. 60 ft. 300 ohm line. 

Standoff insoWors. I n ,,,,,,, litte 
I guy ring. 1 ele mp. hardware. Elem....-. 
are highest quality aluminum. Reg mire is S:t1.91. shne wt. I5 Ilsores, 

Stock No. 
AU-24 

Set 

FREE1 

OLSON'S BIG NEW 
BARGAIN CATALOG 

t.... Olson's LOWERthan-wholesate front this fans.. 
STANDARD BRANDS-FRS:SD STOCK. ININIEDIATE 

PI LIVERY. Catalog is two colors-40 full pages of unle 
.1-11)1) le bargains. A new catalog mailed 1.11-51onthly-with 

new low hareains each mailing. Simply note tut Stmr order 
I I. f r f t fr tl. 01 CON R MOO 

WART1101,1'. 277, NI 011:1T sT ASII0N 8, 01110. 

OLSON STORES TO SERVE YOU IN: 
CLEVELAND, OHIO CHICAGO, ILLINOIS 

2020 Euclid Avenue * 623 W. Randolph Street 
lt YO)) live In ornear either glolh.770111::.=."- "r"'" Where 

OLSON HAS OVER 150,000 SATISFIED CUSTOMERS 

Pkt.STRWE FULLY GUARANTEED BRAND NEW 
STOCK NO. 

»"75 ea. s129 FIRST CLASS RECORDING TAPE 
Lo?s2641910 NATIONALLY KNOWN NAME BRAND 

1200 FT. REEL 
STOCK NO. 

Sll:nlh'O. 99 
S-249 

Lc o- 1 each 

op to 61 

6.16 MOST 
INDIVIDUALLY 
P O P II L R V TB OL 1 )(BES-Discount 

NEW 
72 % 

MADE BY LARGEST MFR. 100°. GUARANTEED 
Keg. List s2.5,0 the illSele Sea, Ell lens 010111 ilotiOnt the, fille brand-new tube,. 

..r.cas largest tube manutacturer Diem and was ready to ship to 
ea . 

s of 10. SS' 69 
When th, suddenly got a cancellation. Olson or le1.1)e)1 iii 

C 111011e a deal and bought a terrific )man.ity. Then 'A.° had Our Akrad" 
nsi put on eve, lobe. They're Individually boxed and car,. the usual 

T0f-e Olson Money-Back Guarantee. Order Plenty at This Price. 

REAR DECK AUTO SPEAKER 
KIT FOR ALL CARS 

Install a rear seat speaker In 
lin. Cotonlete 

795 7:71 eFi Inair 11.;:c ons. Includes 
with urnishol 

"EA.. 
front and rear speakers setort- 

0-_,=¡"-- rm. ly toeether. Supp10.11 ,11110ser 
010res poisTar 6" s o. o., 

STOCK NO. AS-81 11,0 , 

SPEAKER FOR 
AS-81 KIT 

Heavy duty-high 
volume PM 6"xto. 
sneaker with 3.2 
ohm voice coil for 
AS-SI installa- 
tion. Shne wL 

$339 STOCK NO. EAC14 
S-114 

Pm; 
No T-100 

DON'T THROW AWAY OLD PICTURE TUBES 

2 9 5 
BOOST BRILLIANCE WITH THIS TV TUBE BOOSTER 

Completely automatic. 1,, to 1,1,pol-on tools needed. Just phut 
into old picture tube that Is starting to dim and watch the big 
change. Works on any Tube-10" to 30^ in all AC parallel circuits. 
Adds months and months of service to those Old tut..., It,. S5.85. 
Shoe. wt. 1 ih. // 

275-A EAST MARKET ST., AKRON 8, OHIO 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


CONCORD Slashes e 

TUBE Prices OFF c ° 
Most complete tube 
stocks in America! NEW -BOXED-GUARANTEED. 

tore" KIT , torn° 
111346 

11BE6 

11414. 595S $3.15 
35`rr 

'Portable 1ÁK 
155 

1125. 3$4 $2.95 

FREE 
TOOL STEEL Tube 

Pin Straightener 
For 7 -pin Miniatures. 
FREE with each order 

of 25 Tubes 
Of mare. 
Worth $3.95! 

ALL STANDARD BRANDS! 

Tube 
No. 

Net 
Each 

Tube 
No. 

Net 
Each 

Tube 
No. 

Nef 
Each 

Ifr 
Tube 
No. 

Net 
Each 

Tube 
No. 

Net 
Each 

OZ4 .66 6A15 .72 61397A 1.60 65N7GT .88 125K7GT .74 

1A7GT .88 6AL7GT 1.16 6BZ7 1.68 6597 .60 125L7GT 1.00 

183GT 1.02 6495 .80 6C4 .68 65Q7GT .60 125N7GT .92 
1H5G2 .68 6A06 .76 6CB6 .84 628 1.16 12507GT .64 

114 .84 6407 1.06 6CD6 3.96 6V6GT .80 19BG6G 2.40 
116 1.06 64125 .66 6D6 .88 6W4GT .74 19C8 1.28 
1N5GT .84 6A55 .84 6F6 .84 6W6GT .88 25B06GT 1.36 

155 .76 6457G 3.95 6F6GT .66 6X4 .62 2516GT .68 
124 .84 6AT6 .62 6F8G 1.34 6X5GT .62 2575 .66 
1TSGT 1.04 64416 .71 6H6 .66 626GT 1.00 25Z6G .54 
1W4 1.06 641)7 .88 6H6GT .74 7N7 .88 3545 .72 

1W5 .88 64V6 .62 6J5 .60 12AT6 .62 3585 .80 
1X2A 1.06 684G 1.28 6J5G2 .60 12A27 1.16 35C5 .80 
3Q5GT 1.00 6BÁ6 .76 6J6 1.00 12AU6 .72 35L6GT .68 

354 .80 61347 1.00 6K6GT .64 12A U7 .96 35W4 .50 
3V4 .80 6BC5 , .80 6K7 .74 12AV6 .62 35W5 .52 

SU4G .60 68E6 .76 616G 1.25 12AV7 1.16 35Y4 .72 
5V4G .98 68F5 .94 6L6GA 1.42 124X7 1.00 5085 .80 
5136 .54 680.60. 1.92 654 .68 121346 .76 SOCS .80 

523GT .44 68H6 .84 6547 .70 121347 1.00 5006G 1.16 
6A84 .80 68.16 .84 6547 GT .74 1215E6 .76 50L6GT .68 

64C7 1.16 6BK6 .60 65J7 .66 12BZ7 1.20 80 .52 
640.5 .90 61387 1.28 6587 .66 1254,7 .70 11717 1.56 

6ANS 1.66 61317 1.16 65K7GT .74 12SA7GT .74 11723 .62 

6486 .94 689662 1.36 6517GT .98 125J7 .70 117260.1 1.00 

5% ADDITIONAL DISCOUNT ON LOTS OF 100 OR MORE ASSTD. 

All Tubes Guaranteed for 90 days, excepting only burnouts and breakag s. 

Please include 257, deposit with order, balance C.O.D. FOB NYC. Minimum order 

Concord Radio 
55 Vesey Street. New York 1, H. Y. 

Phone DIgbv 9 -113 2 

TUBES 
All receiving and special purpose types. 
Real values that will save you 10 to 70 °0. 
Call or write today for special price list. 
State fype 8 quantify for additional discount. 

METROPOLITAN SUPPLY CORP. 
1133 Broadway, New York 10. N. Y. - CH 3 1105 

$5. . 

topical., Sae veey fl,. M r7,ePl.1 PAS 

mailing, PI' .°:i. include oi'charge." 
P« 

I Name. ^ .... 

Address . 
City Slate 

me one .. imp ex. mi.. ewe won =N. 

OLOHd 
AMERICA'S 

MOST - 
WANTED 

Tele- COLOR -Vision Screen changes ordi- 
nary television pictures into beautiful. ex- 
citing, lifelike colors. It's Spectacular! 

FREE Semple and Litereture. 
National Telecolorvision Screen Co. 

Box 708 -C Brownsville, Texas 

opportunities 
BELL TELEPHONE LABORATORIES 

108 

A career for you with one of the nation's leaders in research 

and development in communications and military electronics. 

ELECTRONIC TECHNICIANS DRAFTSMEN 

ELECTROMECHANICAL TECHNICIANS 

Openings require previous training at high school, 
armed service school, or technical institute level and in 
general 2 or more years of applicable industrial or 
military experience. 

Other positions generally open for experienced Wire - 

men and Machinists for experimental development work. 

Send your name and address for application, telephone 
collect within 100 miles for information, or visit us 

Monday through Saturday. Evening interviews arranged. 

BELL TELEPHONE LABORATORIES 
WHIPPANY, N. J. (Near Morristown) 

WHIPPANY 8 -1000 EXTS. 326, 300 
MURRAY HILL, N. J. (Neer Summit) 

SUMMIT 6 -6000 EXTS. 3259, 3381 

1 

at the grid of the video amplifier. 
Check by replacing the 6AU5. 

RA -160 & 162 
Horizontal jitter at top of picture, white 

streaks. 
This condition is especially notice- 
able when receiving weak signals, 
and is due to internal corona in 
C501, the anti -ringing condenser 
connected across part of the hori- 
zontal deflection yoke. 
Replace this condenser with a 68 
ppfd., 2 kv. unit. 

RA -160 & 162 
No high voltage, buzz in sound, no a.g.c. 
This is probably due to shorted 
condenser C231 in the cathode cir- 
cuit of the a.g.c. gate (V209B). 
This will cause R264 and R239 to 
burn out. 
Replace C231 with a 120 µpfd. 
condenser. 

RA -160 6 162 
To improve horizontal sync and increase 

brightness. 
Check R348B, the power supply 
voltage divider, for open or inter- 
mittent. 
Replace it with a wire -wound, 
2900 ohm, 10 w. unit. 

RA 160 & 162 
Sync burs. 
Probably due to improperly ad- 
justed oscillator slug. If buzz per- 
sists after slug adjustment, check 

PLATE 
OF v218 

RATIO DET 
TRANS 

2205 
;11T 

II 

L 
I( 

Be 

L 215 
R 280 

Ai RED 
0007 

V, PRONO 
SWITCH 

PIN 5 OF 

-s PIN 7 or 
V216 

for the presence of L215, fixed 
inductor, connected between pin 
5 of the ratio detector transform- 
er, Z205, and one end of resistor 
R280 (270 ohm, L w. carbon). If 
L215 is present, remove it and 
connect R280 directly to pin 5 of 
Z205. 

RA -164 J. 165 
To eliminate horizontal line displacement 

with noise. 
Do the following to increase the 
immunity of the a.f.c. circuit to 
short duration noise pulses, espe- 
cially when receiving weak sig- 
nals: 
Replace C228 with a .01 pfd., 20%, 
200 v. condenser. 
Replace C268 with a .05 pfd., 20%, 
200 v. condenser. 
Replace R241 with a 220 k, 10%, t w. resistor. 

RA -164 6 165 
To reduce picture noise and increase sync 

stability. 
Reducing the source a.g.c. volt- 
age, especially the a.g.c. voltage 
fed to the tuner, improves picture 
quality in weak signal areas. To 
effect this improvement do the 
following: 
a. Remove the blue lead from the 
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ADVANCE! Raise your earning power-learn 
RADIO-TELEVISION-ELECTRONICS 
by SHOP -METHOD 
HOME TRAINING 

GOOD JOBS AWAIT THE 
TRAINED RADIO -TV TECHNICIAN 

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

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

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

PHASES! 
A Shop 

-Method ` 
Get Master 
i H om e 

Training 
r 

in T 

fro m om 

° ^ Established 

c - 

W e Bring National 
Sch 

lout 

-} Vtrca 1 Resident 
School 

sïr 

With its ov^ Tro fining 

Shops, 
Laboratories, 

Studios - °Im st 
50 Yeors o f 

Succes sful Experience 
in Training 

Ambitious 
Men. 

You also 
receive this 
Multitester 

.0 

T. R. F. Receiver 

Signal Generator Audio Oscillator 

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

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

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

May. 1953 

FREE! RADIO -TV BOOK 
AND SAMPLE LESSON ! 

Send today for 
National Schools' new, 

illustrated Book of Oppor- 
tunity in Radio- Television- 

Electronics, and an actual 
Sample Lesson. No cost - 

no obligation. Use the 
coupon now -we'll 

answer by return 
airmail. 

Suporhotorodyno Reivor 

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

APPROVED FOR 
VETERANS 

AND 
NON -VETERANS 

Check coupon below 

Both 
Resident and 
Home Study 
Courses Offered! 

NATIONAL SCHOOLS 

RAD /O TE(EV /S /pN 

SAMPLE 

LOS ANGELES 37, CALIFORNIA ESTABLISHED 1905 14.ts 
IN CANADA: 193 E. HASTINGS STREET,VANCOUVER, B.C. 

FIND OUT NOW -MAIL COUPON TODAY! 
NATIONAL SCHOOLS, Dept. RH -53 
4000 South Figueroa Street 
Los Angeles 37, California 
Send FREE Radio -TV Electronics book and FREE sam- 
ple lesson. I understand no salesman will call on me. 

Mail in rnrelopc 
or paste on 
postal card. 

NAME 
ADDRESS 

AGE _ I 

CITY ZONE STATE 
D Check here if released from service less than 4 years ago. 

Check here if interested in School T aiining.. 
1M, MP MS 11 
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THE ORIGINAL WILLIAMSON 

HR -15 AMPLIFIER KIT 

The famous, original Williamson HR-15 ... still 
acclaimed the leader ... in kit form, with the 
original Partridge output Transformer. Assemble 
this kit, and in 3 hours or less, enjoy the finest 
sound you ever heard. Operates from a tuner, 
phonopreamp, crystal pick-up, or other signal 
source. Absolute gain is 70.8 db with 20 db cf 
feedback. Frequency response: .5 db, from 10 
to 100,000 cps. Output impedances to match all 
speakers from 1.7 to 109 ohms. Kit is complete 
with 5 tubes (1 -5V4, 2 -6SN7, and 2.5881 (or 807 
if requested), 2- Punched Chassis, 2- Resistor 
Mounting Strips, Sockets, Partridge WWFB Out- 
put Transformer, Assembly Instructions, and All 
Other Necessary Parts for Amplifier and Power 
Supply. $76.50 

PARTRIDGE OUTPUT TRANSFORMERS - Available 
Separately. WWFB $26.00 
HR -15T WILLIAMSON Kit- Furnished as above. 
with TRIAD Transformers and Chokes $69.50 

NOTE: HR-15 and HR -15T Kits may be had with 
British KT -66 Output tubes for $3.00 additional. 

BOOKSHELF 
MODELS 

The new famous R -1 cab- 

y f 
rgRlit inet developed to new 

IMÿ 
dimensions.Smallenough 

i to permit it to be in. 
conspicuously mounted (rjA- on a bookcase shelf. 
Reproduces amazingly 
clean, smooth, bass fun- 

damentals while permitting direct radiation of 
high frequencies. An ideal system where space 
is at a premium or as an extension reproducer 
in an extra room. May be finished to match the 
decor. 
Model S -8 -U for 8 inch speakers (11" 

high x 10" deep x 231/2 long) $24.50 
Model S -12 -U for 12 inch speakers 

high x 10 " deep x 21" long) 29.50 

WESTERN ELECTRIC 
8" PM SPEAKER 755 -A 

A remorkoble value, ideal for use ..,th the R) 

Model 5.8 -U. Provides full frequency ronge cov- 
erage and wide angle high frequency distribution. 

SPECIAL $24.60 

RADIO COMPANY, INC. 
103 W. 43rd St., N.Y. 36. N.Y. LU 2 -1500 
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junction of R203 (330 ohm) and 
R222 (82k) and connect it to the 
white -green lead from the tuner. 
Disconnect this latter lead from 
C201 (5000 ppfd.). 
b. Connect a 27k, 10 %, 1/2 w. re- 

TO TUNER 
WHITE -GREEN 

27(40% 
1/2 W 

BLUE 

S202 

TUNER 
IST vIDEO LP 

FRINGE 

FRINGE 

U 
BLOCK 
SWITCH 

NORMAL C20 

R242 
27K 

A.G.C. LINE 

sistor between the junction of 
R201 -R203 and the junction of 
the blue and white -green leads. 
c. Replace C218 (.01 Pfd.) with a 
.02 pfd., 20%, 600 v. condenser and 
C221 (.01 pfd.) with a .02 pfd., 
20%, 400 v. condenser. 
d. Replace R230 (1.8 meg.) with a 
3.9 meg., 10%, 1/2 w. resistor, R226 
(27k) with a 22k, 10%, 1/2 w. re- 
sistor, R227 (27k) with an 18k, 
10%, 1 w. resistor, and R242 (39k) 
with a 27k, 10 %, 1/2 w. resistor. 

RA -164 & 165 
Hook in picture. 
This can be caused by leaky C225, 
coupling condenser between the 
2nd sync clipper (V206A) and the 
horizontal phase detector (V207). 
Replace C225 with a new 1000 
ppfd., 450 v. ceramic condenser. 

RA -164 & 165 
To increase picture drive and contrast 

range. 
Remove C219 (.01 pfd.) and R214 
(22 ohm) at cathode of V204 
(12BY7 video amplifier). 
Connect pin 1 of V204 to the junc- \ CRT 

REEN 

R 259 

C219 r-I I MEG. 

.01 Ped. 

0 
(A) 

R258 
15 

MEG 
R2 I 

I MEG 
BRIGHTNESS 

R 300 
470K 

270U 
(B) 

tion of R218 (470 ohm) and R290B 
(contrast control). See (A). 
Remove R258 (1.5 meg.) and re- 
place it with a 1.2 meg., 10 %, 1 
w. unit. See (B). 
Remove R300 (470k) and replace 
it with a 390k, 10%, 1/2 w. resistor. 

ALL SETS 
Snow in picture. 
Snow appears after set is in oper- 
ation for some time. Grid -to -cath- 
ode leakage in one of the a.g.c. 
controlled video i.f. stages will 

TERRIFIC "G & G" BUYS 
ARC-5/11-28 RECEIVER 
2 Meter s 

u 
perhet, 100 to 

156 Mc In4 ctal channels, 
Louvred alum. cabinet 77/e x 
41/4 s 14 ". Complete with 
10 

o tubes $21.95 tubes 

ARC -5/7.23 TRANSMITTER 
Companion for above. Brand New $59.50 

BEACON RECEIVER 
BC- 1206 -C 

Receives A -N beam signals. 
Tunes 195 to 420 Kr. Sixe 
4 x 4 61/4'. Wt. 4 lbs. 
Complete with 5 tubes. 

NEW 
BRAND $13.50 
Used $8.95 

HEADSETS Excellent BRAND 
USED NEW 

HS -23 high impedance 52.95 54.73 
HS -33 low impedance 2.45 5.73 
N S -30 tow m p Ifeatherwtl 1.49 2.45 

U high 
cords. 

imp uP1.5l .... 4.5E 
CDnd rtic i- 

long 
PL53 plug 

And JN28 jack, 8' long .... 1.19 

SCR -274N COMMAND 
& ARC -5 EQUIPMENT 

B C 453 Rcvr 190-550 Re. 528.50 $44.50 
B C -454 Rcvr 3.6 Mc. 12.50 24.95 
BC4S5 Rcvr 6 -9 Mc. 12.95 17.95 
B C -458 Modulator 2.75 5.75 
8C -457 Xmtr 4 -5 -3 Mc. 18.50 29.50 
S C -4s8 Xmtr 5.3 -7 Me. 9.75 37.50 
S C -459 7 -9.1 Mc. 19.95 24.50 
8C -450 3 -rcvr control box 1.49 2.45 
S C-451 )(mt. ntrol box 1.25 1.95 
3- Receiver rack 1.79 2.95 
2- Transmitter reek 1.59 3.25 
Single Transmitter rack 3.25 

DYNAMOTORS 
TYPE INPUT OUTPUT ExTellent BRAND 

volts 
PE-86 
DM-28 
PE-talc 
DM 53A 
PE-103 
E-94 
DM-32 
D M-21 
E D-77 

28 
12 24 

2K 
6 12 
28 
28 

12 

250 , .06 
224 G, .07 
400 r. .13 

.08 
500 .. .16 
2so .n. .06 
235 G .09 

S 2.95 
3.50 
2.75 
2.75 

22.50 
4.95 
2.50 

f 5.50 
5.95 
4.85 
6.50 

34.50 
7.95 
6.5 

1 r.. ; 
23_5o 

BC -645 TRANSMITTER -RECEIVER 
15 Tubes 435 To 500 MC 
Set can be modified toue for 2- 
way 

a 
cations, 

code. on following bands;Ceham 
hand 420 -450 e. citizens radio 
460 -70 me. Ìaed and mobile 
aso -480 television experi- 
mental 470 -500 c. 15 rubes 
Itubes alone th r than 
sale 

r 
): 4-7F7. 4 -7H7. 2- 

7E6. 2 -6F9. 2 -955 
a 

nd 1- 
w 

v 
E31134. NOw co 460 to 

490 mc. Brand new 9C-843 with 
less power supply in fae- BRAND NEW tory 

be., 
caron. Shipping weight 25 

lbs. 
s4950n CONVERSION DIAGRAM 

INCLUDED! 
PE -101C DYNAMOTOR for 85 
above BC -645 85 
UHF ANTENNA ASSY, for $2.45 C 
above BC -645 

MICROPHONES E. It 
USED NEW 

T -45 Lip Mike. navy type 50.49 91.45 
T -30 Throat Mike .49 .85 
T -17 Hand Mike 4.50 
T-32 Desk Stand Mike 4.95 

BC -221 FREQUENCY METER 
Reconditioned. PERFECT! Complete with C 129 550 

tubes and crystal 

J -38 TELEGRAPH KEY 51.19 

WILLARD 6 -VOLT 
MIDGET 

STORAGE BATTERY 
3 -amp hr. Brand new. 3 =4" 

1 -13, 16 "x21e . Uses $2.65 
standard electrolyte. 

WILLARD 2 -VOLT 
STORAGE BATTERY 

20 AMP HR. $2.69 

1 -QUART ELECTROLYTE FOR ABOVE... 
ENOUGH FOR TWO CELLS....BOTTLE $1.45 

7 -PRONG 2 -VOLT VIBRATOR. FOR PORT. 
ABLE AND FARM SETS (GE 1.85301....$1.49 

Please include 250ó Deposit with order-Balance 
C.O.D. MINIMUM ORDER 53.00. All Shipments 
R.O.B. Our Warehouse N.Y.C. 

G&ci RADIO SUPPLY 
7 COMPANY NSt. 

S1 VESEY STREET NEW YORK 7, N. Y. 
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cause the i.f. a.g.c. voltage to drop 
and the r.f. a.g.c. voltage to in- 
crease. 
Locate the defective tube by sub- 
stituting good ones for those in 
the i.f. stages. 

ALL SETS 
Microphonic sound, tubes O.K. 
This may he due to loose clip on 
top of adjusting screw of the 
sound discriminator transformer. 
Solder clip to top of transformer 
can. 30 

CURING "BRAKING" IN 
ROTARY BEAM MOTORS 

By JACK WATT, W8HYQ 
THE propeller -pitch motors widely used 

as rotators for amateur rotary beam 
antenna systems are often subject to a 
violent "braking" action when the con- 
trol switch is thrown "off" after being in 
the "reverse" position. The braking is 
very severe on the smaller -sized tors, 
and when they are used with anything as 
large as a 20 -meter array, the action 
could eventually wreck the most rug- 
gedly -built beam. 

When the control switch is opened :litt 
the power is removed from the .- t,nt, 
two things happen: the reversing relay 
returns to its "normal" position, and the 
field of the stepdown transformer col- 
lapses. The motor inertia tends to keep 
it turning in its original ( "reverse ") di- 
rection. Since the reversing relay has re- 
turned to the "forward" position, the 
collapsing field sends a surge through 
the motor which has a tendency to turn 
it in the opposite direction. The result 
is a terrific jerk to the beam structure. 

By inserting a time -delay circuit (see 
diagram) the reversing relay is energized 
for about five seconds after the power is 
eut off, allowing the motor to cone to a 
complete stop before the relay returns to 
its normal position. The time delay can 
be varied by substituting different sizes 
of resistors and condensers for the ones 
shown. 

The time -delay circuit is installed at the 
operating position, so it is still possible 
to have complete reversing control with 
only three wires. The stepdown trans- 
former remains right at the motor and 
the control wires are still fairly light, a 
necessity if the beam is a long way fr 
the operating position. ;p- 

Wiring diagram of the time delay circuit. 

117.24 
TRANS 

Si 

R,- 47,000 ohm, 2 w. res. 
C,-40 µtd.. 150 v. cond. 5R, 75 nta. selenium rectifier 
R1,-10,000 ohm "plate" relay 
RL,-original reversing relay 
S, D.p.d.t. switch 

May, 1953 

3Sq jOs 111 SW?) - 
. 

RIGR ' AT 
OLDERING IRON 

HEAT- CONTROL 
Thermosfarc Action 
guaranteed for the 
life cf the iron, or 
double your money 
back! 

Yes -the heat is QUICK! Just touch the trigger, and in seconds 
TRIG -R -HEAT is ready to solder. Heat is RIGHT, too! An amaz- 
ing, exclusive thermostatic action (without the use of trans- 
formers or fragile thermostats), quickly brings TRIG -R -HEAT 

to "on -the- target" soldering temperature and keeps it there. 
Iron is never too cool for efficient work -never too hot for the 
good of the tip. The result -solder doesn't fuse to iron, so 

tips last two to three times as long as those on irons without 
this exclusive feature. A built -in spotlight makes dark, hard - 
to -reach places easy to solder. Wattage starts at approxi- 
mately 400 watts and idles at about 100 watts. Operates 
on 115 -120 volts, AC or DC. Get Wall TRIG -R- 

HEAT at your dealer's today! 

OVER 20,000,000 SOLDERING PRODUCTS SINCE 1864 

WALL MANUFACTURING CO. 
GROVE CITY PENNSYLVANIA 
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1 

F we've neglected to re- 

mind you lately, here's 

why: 
suppliers As preeminent umpnt to 

of electronic equipment r huge 
everyone, including 

industry, armed forces and 

home hobbyists, we've 

naturally taken it for 

granted that our friend 
t 

F 

knots we sell the very 

in high- fidelity equipment 

and give the very best 

high-fidelity advice. 

5 convenient branches 

across the nation! 

Visit our special Audio 
in 

demonstration 
rooms 

rk, 
New York City, Pa. 
N. J., and Allentown, 

Franchised Distributors 
lirs 

for all major 
equipment manufacturers. 

Free literature avail- 

able. 

Federated purchaser 
INC. 

t 

New Yerh 7, N. T. 66 Dey St. DIgiy 93050 - 

Newark, N. 1. 114 Hudson Street MAi het 3.9035 

Allentown, Pa. 1115 Hamilton St. Hemlock 31111 

Easton, Pa. 935 Northampton Street Easton 1359 

los Angeles, Cal. 911 S. Gond Are. Trinity 1711 

112 

MANUFACTURERS' LITERATURE 

Readers are asked to write directly to the manufacturer for the literature. 
By mentioning RADIO d TELEVISION NEWS. the Issue and page. and 

enclosing the proper wnount. when indicated, delay will he presented. 

MINIATURE TUBE GUIDE 
Hytron Radio and Electronics Co., 

Danvers, Massachusetts now has 
available copies of the Sixth Edition 
of its "CBS- Ilyron Reference Guide" 
covering miniature tubes. 

Pertinent characteristics data is 
given for 250 miniatures, 87 of them 
new since the Fifth Edition was pub- 
lished. The Guide also includes 111 

basing diagrams and indicates similar 
larger prototypes. 

Data is as complete as possible and 
includes operating conditions for indi- 
vidual tube types. 

The material is presented in tabular 
form in order to provide the maxi- 
mum information for the service or 
electronic technician in the most usa- 
ble style. Copies of the Guide are 
available on request. 

CONCORD CATALOGUE 
Concord Radio, 55 Vesey Street, 

New York 7, New York, has recently 
issued a 36 -page catalogue covering 
various types of electronic equipment. 

Catalogue 153 lists tubes, audio 
equipment, test equipment, kits, an- 
tennas, converters, TV accessories, 
tools, parts, ham gear, etc. Copies are 
available upon request to the com- 
pany direct. 

SPEAKER ENCLOSURES 
Bud Radio, Inc., 2118 E. 55th St., 

Cleveland 3, Ohio, now has available 
a four -page pamphlet describing a 

complete line of metal speaker en- 
closures for hospitals, aud`toriums, 
stadiums, school rooms, restaurants, 
airports and railroad stations, depart- 
ment stores, industrial, and commer- 
cial applications. 

Complete information is given on 
each model including mechanical spec- 
ifications, finishes, and prices. 

MAIL ORDER CATALOGUE 
Radio Shack Corporation of 167 

Washington St., Boston 8, Mass., has 
published an 8 -page sale bulletin which 
lists junction -type transistors, u.h.f. 
television antennas and converters, a 

TV -FM booster, wire, tubes, blowers, 
transformers, condensers, resistors, and 
sale -priced high -fidelity tuners and 
amplifiers. 

Copies of this bulletin are available 
on request. 

BOGEN EQUIPMENT 
David Bogen Company, 29 Ninth 

Ave., New York 14, N. Y., has issued 
a 24 -page booklet covering its line of 
amplifiers, p.a. systems, television 
boosters, and allied equipment. 

Entitled "Electronics for Audio - 
Radio- Television," the new publication 
gives design features, specifications, 
and prices on the equipment. The 
amplifier section includes p.a. units 
ranging in output from 10 to 70 watts. 
Three mobile amplifiers are also listed 
for 6 volt d.c. or 117 volt a.c. input; 
two broadcast quality preamps, one 
designed for mixing and fading up to 
five inputs; and 125 watt and 50 watt 
booster amplifiers are also covered. 

Copies of this booklet are available 
without charge from the company. 

STEEL SHELVING 
Precision Equipment Co., 3712 N. 

Milwaukee, Chicago 41, Ill., is offering 
a copy of its new catalogue covering 
steel shelving, lockers, etc., as well as 

other storage and maintenance equip- 
ment for industrial use. 

Various items of interest to the 
radio and television service shop owner 
are illustrated and described. A copy 
of this 32 -page booklet is available on 
request. 

JENSEN PUBLICATION 
Jensen Manufacturing Co., 6601 

Laramie, Chicago, Ill., has issued its 
"Technical Bulletin No. 4" which de- 
scribes the company's four -channel, 
ultra -fidelity system as demonstrated 
at the two 1952 Audio Fairs and at 
the February 1953 Audio Fair in Los 
Angeles. 

Included is construction information 
on the "Transflex" bass reflex trans- 
mission line unit and associated 45- 
cycle crossover network for the fre- 
quency range adjacent to the lower 
limits of audibility. 

RECORDING EQUIPMENT 
Audio & Video Products Corp., 730 

Fifth Ave., New York 19, N. Y., is 
offering a 4 -page illustrated catalogue 
with detailed specifications and prices 
on the complete line of Ampex record- 
ing equipment and audio accessories 
handled by the firm. 

The publication includes details on 
the new Ampex playback which al- 
lows up to 8 hours of continuous play 
with automatic reversal and on pre- 
recorded music -on -tape for use with 
these machines. 

CLAROSTAT MANUAL 
Clarostat Mfg. Co., Inc., Dover, 

N. H., has announced the availability 
of the Second Edition of its "TV Con- 
trol Replacement Manual." 

This publication carries over 262 

pages of factual control replacement 
information by set model and chassis 
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RADIO -TV- 
ELECTRONICS 

will these fast -growing industries 

leave you behind .. . 

or skyrocket you up with them? 

Send for this free CREI booklet today ... and find out! 

When you find success in your chosen field. you may look 
back on one small incident that changed the course of your 
career. It may be a conversation you had. It may be the day 
your father bought you a radio kit. or the day you applied 
for a job just when somebody was needed. It may well be 
(as it has for thousands) the day you took two minutes to 
request the free CREI booklet called "Your Future in the 
New World of Electronics." 
When you read this fact -packed booklet. you will get a 
complete picture of the electronics industry: where it is 
going. and what you can do to rise with it. For here is a 
field expanding so rapidly that the most optimistic experts 
fall short in their predictions. 
Consider the 109 TV stations now 
operating. and the 2.000 more made 
possible by the recent FCC "un- 
freeze." Consider the 20.000.000 TV 
sets and more than 100.000.000 radius 
now in operation. Consider the gigan- 
tic defense orders for electronic equip- 
ment and installations. 
Consider the thousands 
equipped fire and police departments; 
the radio -equipped railroads; the hun- 
dreds of cities with 2 -way radio service 
for cars and cabs; the wide- ranging field of aviation com- 
munications- radio -controlled aircraft. navigation- and -traf- 
fic control. airport stations. 
Consider the maritime world with its radar and navigation 
aids. fathometers. ship-to -shore and ship -to -ship communi- 
cations. Think of electronic heating. Fax and ultra -Fax, 
electronic medicine. electric computers. and all the indus- 
trial applications of electronic know -how. 
Then think of the unlimited number of positions to be filled 
-in development, research design. production. testing and 
inspection. manufacture. broadcasting, telecasting. and serv- 
icing. Luck won't get you a job. Contracts won't. Knowl- 
edge twill. You will have knowledge if you prepare now - 
if you are alert enough and ambitious enough to obtain that 
knowledge -if you take two minutes to send for "Your 
Future in the New World of Electronics" and then follow 
the plan it describes. 
This helpful book shows you how CREI Home Study leads 
the way to greater earnings through the inviting opportuni- 
ties described above. However, being an accredited technical 
school. CREI does not promise you a "short -cut." You must 
translate your willingness to learn into salable technical 
knowledge -via study. CREI knows what it means to grow 
along with a booming industry. This year CREI is cele- 
brating its 25th Anniversary, having started in 1927 in the 
May. 1953 

of radio- 

early days of radio -electronics. Since then CREI has pro- 
vided thousands of professional radiomen with technical 
educations. During World War II, CREI trained thousands 
for the Armed Services. Leading firms use CREI courses 
for group training in electronics at company expense; 
among them are United Air Lines. Canadian Broadcasting 
Corporation, Trans- Canada Airlines. Sears Roebuck & Co., 
Bendix Products Division All -American Cables and Radio, 
Inc., and RCA -Victor Division and Mlacklett Laboratories. 
CREI courses are prepared by recognized experts. in a 
practical. easily -understood manner. You get up -to -date study 
materials; your work is under the personal supervision of a 
CREI Staff Instructor who knows and teaches you what in- 

dustry needs. You choose your own 
hours of study at home. Upon com- 
pletion you join the many CREI grad- 
uates who have found their diplomas 
keys -to- success in Radio. TV and 
Electronics. CREI alumni hold many 
top positions in America's leading 
firms. 
At your service is the CREI Place- 
ment Bureau which finds positions for 
students and graduates. Although 
CREI does not guarantee jobs. the bu- 

reau now has many more requests for personnel than can be 
filled. Talk to men in the field and check up on CREI's highs 
standing in electronics instruction. Determine for yourself 
right now that your earnings are going to rise with your 
knowledge -and that you will rise with this booming indus- 
try. All this CREI offers you. provided you sincerely want to 
learn. Fill out the coupon and mail it today. We'll promptly 
send you your free copy of "Your Future in the New World 
of Electronics." The rest -your future -is up to you. 

CREI resident instruction (day or night) is 
offered in Washington, D. C. New classes 
start once a month. 

VETERANS: If you were discharged after 
June 27, 1950 -let the new G.I. Bill of 
Rights help you obtain CREI resident in- 
struction. Check the coupon for full infor- 
mation. 

MAIL COUPON FOR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 115. 3224 16th St.. N.W., Washington 10, D. C. 
Send booklet "Your Future in the New World of Electronics" and course outline 
CHECK p Practical Radio Engineering Aeronautical Radio Engineerinn 
FIELD OF p Practical Television Engineering 
GREATEST i Broadcast Radio Engineering (AM. FM. TV) 
INTEREST î TV. FM & Advanced AM Servicing 

Name 

Street .... .... . 

City Zone State. 
Check -_ 

Residence School 7 Veteran 
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CONTENTS: 
Origin and Early 
Development 
The Technograph 
System Described 
Advantages of 
Printed Circuits 
Economic Aspects 

TECRNOGRAPIE 
PRINTED ELECTRONICS,INCORPORATED 
191 Main Street Tarrytown, New York L 

ANOTHER OUTSTANDING JOBBER 

RADIO PRODUCTS SALES CO. 
1237 - 161h SI. 

Den.., 2, Colorado 

HAS THE 
SENSATIONAL NEW 

470.K 7" 
SCOPE KIT 

IN STOCK! 
E/CO 

THE 

TECHNOGRAPH 
SYSTEM OF 

PRINTED 

CIRCUITS 
fully explained 
in 48 pages of clear text and illustrations by 

the originators and holders of the basic 

patents ... Technograph Printed Circuits, 

Ltd. (Henderson & Spalding) of England. 

Valuable reading for Engineers and 

Businessmen alike... The key to future 

development of many electronic components. 

48 poges Ss /e" a 81/4" with attractive 

hard cover. 

TECNNOGRAPH PRINTED ELECTRONICS. INC. 

191 Main Street, Tarrytown, New York, Dept. E5 

Gentlemen: 
Please send me postpaid, copies of 
your book, The Technograph System of Printed 
Circuits. I enclose $1.00 for each. 

Name 

Street 

City State 

SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST! MANY ADDITIONS! 
Send stamped. self a envelope for 
Ent C. Add 2Sc for chart e.pia.nna AN 
no ne ncl . 

R. E. BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 

Your One Complete Speaker Source 

UTAH 
REPLACEMENT 

SPEAKERS 
Export Dept. Rocke International Corporation. N. Y. C. 

RADIO PRODUCTS CO., INC. 
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H U N T I N G T O N. INDIANA 

A WHOLLY OWNED SUBSIDIARY OF NEWPORT STEEL CORPORATION 

UTAH WANTS TO SEE YOU 

YOU WILL WANT TO SEE UTAH 
at Booth 880 - Display Room 603 A 

ELECTRONICS PARTS SHOW MAY 18 -21 

designation, the set manufacturer's 
part number, the Clarostat catalogue 
number, and the function of the con- 
trol. Several cross indexes serve as 
additional checks in determining the 
right replacement. 

The manuals are available at $1.00 
each from distributors or the company 
direct. 

FREE PUBLICATION 
Allied Radio Corporation, 833 W. 

Jackson Boulevard, Chicago 7, Ill., has 
released the first issue of the "Allied 
High -Fidelity Auditioner," a four -page 
quarterly publication containing infor- 
mation about new products and de- 
velopments, especially in the field of 
high fidelity. 

An interesting feature is a column 
called "Hi -Fi Clinic," with questions 
and answers about typical problems 
encountered with hi -fi equipment. 

This new publication will be sent 
without charge to audio technicians, 
hi -fi installers, experimenters, and 
hobbyists. To be placed on the mailing 
list send your request to "High- Fidel- 
ity Auditioner" at the company ad- 
dress. 

"SCOTCH" TAPES 
Minnesota Mining and Mfg. Co., 900 

Fauquier St., St. Paul 6, Minn., has 
announced an 8 -page booklet describ- 
ing applications of seven "Scotch" 
brand paper- backed electrical tapes in 
electric motor, coil, and transformer 
construction. 

The physical and electrical proper- 
ties of all applicable tapes, together 
with the electrolytic corrosion factors 
of each are listed in the book, copies 
of which are available from the manu- 
facturer. 

CONSUMER BOOKLET 
The receiver division of Allen B. Du 

Mont Laboratories, Inc., has issued a 
comprehensive consumer booklet on 
cabinet design, construction, and styl- 
ing. 

This purse -sized booklet breaks TV 
cabinet styles into four distinct cate- 
gories; traditional, contemporary, 
modern, and mixed and contains an 
exhaustive description of each of the 
styles. 

The booklet will be distributed to 
consumers through the company's au- 
thorized "Teleset" dealers. 

TUBING COMPONENTS 
Uniform Tubes, Inc., 1220 Level Rd., 

Collegeville 2, Pa., is currently offer- 
ing copies of a four -page booklet de- 
scribing a wide variety of miniature 
and subminiature metal tubing for 
use as component parts of transistors 
and other advanced electronic equip- 
ment. 

Manufacturers' inquiries are invited 
by the company. 

THERMAL RELAYS 
A copy of G -V Controls Inc.'s new 

catalogue covering its miniature and 
octal size thermal time delay relays 
is now available from the company at 
28 Hollywood Plaza, East Orange, N. J. 

Publication #30, a 4 -page, 2 -color 

RADIO & TELEVISION NEWS 
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Let me show you how EASY it is to 

LEARN TV 
the practical way- - 

ASSEMBLE A 1 RANSVISION 

TV. KIT 

Pay as You Wire 
IWILL HELP YOU to start 
learning TV the practical 

way - by assembling 
TRANSVISION TV KIT in EASY 
STAGES. For only $39 you get 
PACKAGE xl (standard first 
pkg. for all of our kits). This 
package gives you the BASIC 
CHASSIS and over 450 TV 
COMPONENTS with complete 
Instructions. When ready, 
you order the next stage 
(pkg. 2), etc. All stages 
(or packages) are low priced, 
making your complete kit a 
terrific buyl Your completed 
chassis is superb 25 tube 
set (22 tubes and 3 rectifier 
tubes) with 6 "x9 p.m. 
speaker - custom- chassis 
worth up to 100% above 
your investment. 

EDUCATIONAL: 
No previous technical 
knowledge required. 
With PACKAGE "I, you get 
my handy 70 -page plastic - 
bound Instruction Book 
which includes a 20 -page 
Service Section. Also 12 lull 
.ise (1r522 ") Drawings and 
Photographs, a 64 page Serv- 
ice Booklet, and 1 year's 
subscription to my "TV and 
Electronics Noted'. 

AIDS CAREER: 
Do you plan to be a TV 
Technician, Service- Dealer, 
or Engineer? You'll benefit 
by assembling a Transvision 
TV Kit. 

PROFIT 3 WAYS: 
You profit by gaining valu- 
able practical knowledge ... 
by saving on servicing costs 
.. and by producing a TV 

chassis worth up fo !00',"0 
above your cost. 

Down Payment 

FEATURES 
given only in new 
Transvision TV Kits: 
No previous technical 
knowledge required 

. Easiest to as- 
semble ... New A4 
circuit gives finest pic- 
ture and sound , 

Ideal for fringe areas 
. Has Automatic 

Frequency Control 
. Automatic Gain 

Control ... Retrace 
Elimination . 
Never obsolete be- 
cause color and other 
developments can be 
added easily . . . 

Choice of 6 Kits. 

UHF and REMOTE 
CONTROL may be 
had at small addi- 
tional cost. 
EXPORTERS: Foreign 
system of 625 lines can 
be accommodated. 
For complete line of TV 
Cabinets, ask for folder. 

Used in Navel Reserve Training Program. 
FAMOUS EDITOR of a national science magazine says: .. my own assembly (of the kit) produced top -quality 
results, comparable with any set I've seen and better 
than most ..." 
FREE CATALOG Tncribeaioe 

TVtKirs 
Write to D. GNESSIN, EDUCATIONAL DIRECTOR, at: 

TRANSVISION, INC., Dept. RN5I( NEW ROCHELLE, N. Y. 
MAIL THIS COUPON TODAY . 

e Mr. D. Omen, Educational Director 
TRANSVISION, INC., NEW ROCHELLE. N. Y. Dept. RN5K 

I'm enclosing S .. _. deposit. Send standard kit 
PACKAGE "1, with oll Instruction Material. l'll pay the 
balance C.O.D. 

O Send FREE ropy of your new TV Kit Catalog, Cabinet 
Folder, and Price Lbs,. 

Nome 

Address 

City State 

May, 1953 
r! 

brochure includes cutaway views of 
the stainless steel mechanism and 
metal shell, a complete set of curves 
of operating characteristics, and de- 
tailed specifications on the six time 
ranges now in production. Delay in- 
tervals range from 3 seconds to 5 
minutes. 

SERVICE MANUAL 
Sylvania Electric Products Inc. has 

announced the publication of a new 
service manual, covering all of the 
company's TV models from 1950 to 
1953. 

Superseding the three former vol- 
umes issued since 1949, the new man- 
ual omits all duplicate information on 
each chasis as it was built. Condensed 
and revised schematics, waveforms, 
alignment procedures, and replace- 
ment parts lists for all models 
through the 508 -510 chassis, in addi- 
tion to code changes in the bridge, 
chassis, and model numbers, are fea- 
tured. 

In addition to the manual, the 
company is offering a one -year sub- 
scription to all of its TV technical 
information. The manual and sub- 
scription will sell for $2.00 each. Con- 
tact your Sylvania distributor for 
further information. 

RAILROAD RADIO DATA 
New heavy -duty railroad radio 

equipment is described in an 8 -page 
booklet currently available from 
Westinghouse Electric Corporation, 
Box 2099, Pittsburgh 30, Pa. 

The booklet, B- 5787 -A, describes 
features of the equipment that enable 
it to readily fulfill the five basic needs 
of railroad radio communication: end - 
to -end; train -to- train; wayside -to- 
train; dispatcher -to- any- wayside or 
train; and bridging wire -line breaks in 
an emergency. 

The electrical and mechanical de- 
scription of the equipment includes 
ratings, dimensions and weights, and 
power requirements. 

The equipment covered is the com- 
pany's Type FE. X30} 

CAPSULE RADIO CONTROL 
THE first master test unit of a revolu- 
tionary capsule radio control for mu- 

nicipal street lighting systems, invented 
by Broadway Maintenance Corp., has 
been installed in New York. The inex- 
pensive new control is expected to save 
American cities millions of dollars an- 
nually in lighting and maintenance costs. 

It also provides the city with instan- 
taneous emergency control of its street 
lights without additional equipment of 
any kind, should such control become 
necessary. 

The capsule control, approximately 
the size of an electric bulb, is so inex- 
pensive that it can be replaced rather 
than repaired. It is a monitor -type re- 
ceiver which monitors a steady radio 
signal and switching assembly. It can 
be controlled from any standard com- 
mercial radio transmitter. In this way 
all street lights can be operated simul- 
taneously without the malfunctioning 
now encountered with the astronomical 
time clock or photoelectric cells cur- 
rently in use. -f,VH 

r 

L. Veltri, busy 'service-dealer 
of Westchester, N. Y., reports: 

l SAVED 5940* 
by making a $59 INVESTMENT 

in a Transvision 
FIELD STRENGTH METER 

e Says Mr. Veltri: " . The way I figure, 
in the last 6 months I saved that much 
money in installation time alone ..." 

110V AC, 
d BATTERY 

OPERATION 

FIELD STRENGTH METER 
Saves 50% of Installation Cost 
Pays for itself on 3 or 4 jobs 

NO TV SET NEEDED 
Works from antenna ... 
Measures actual picture sig- 
nal strength directly from 
antenna. Shows antenna ori- 
entation maxima. Compares 
gain of antenna systems. 
Measures TV! on all chan- 
nels. Checks receiver re- 
radiation (local oscillator). 
Permits one man antenna 
installation. 

PREVENT WASTE OF 
SERVICING TIME! By 
checking antenna perform - 
ance with the Field Strength 
Meter, the serviceman can 
determine whether the TV 
set or antenna, or both, are 
the source of trouble. Call 
backs are eliminated. 

Eliminate variables, 
insure accuracy with 
direct meter read. 
ings on the FSM. 

CtClie 
Don't lug sets. 
The Transvision 
FSM makes 
installation easy. 

Wide range: Measures fie d strength from 
10- 50,000 microvolts. Has Fringe Area Switch 
for weak signal areas. 13 channel selector. 
Individually calibrated on every channel. 

ADAPTABLE for UHF 

Model FSM -2, for IIOV AC only. Complete 
with tubes. Wt. 13 lbs. ._ ................ net $59. 
Model FSM -3B, for 110V AC and Battery 
Operation (all batteries and cables included). 
Wt. 22 lbs. _ net $79. 

Order direct from factory: 
TRANSVISION INC., NEW ROCHELLE, N. Y. 

FREE: Sample copy of "TT and Electronics 
Notes ". Or send 50c for year's subscription. 

10 DA 1rTRl 
RTS /oft )o0nd fry ,his lane insrnr 

'/ wbh, 

of hoo res /eo n l0% y(eu, cos 
will be Promptly relunddgmg) 

TRANSVISION, INC. 
DEPT. RN -53F NEW ROCHELLE, N. Y. 

( I Send me Model FSM -2; __FSM -38 

( ) Enclosed find S deposit. Balance C.O.D. 

( ) Enclosed find S in full 

I accept your 10 Day Trial terms. 

Name 

Address 

City State 

115 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


RELAYS 
Our stock of more than a 
million relays - in over a 
thousand different types - is the world's largest. 
Don't delay your produc- 
tion for want of large or 
small quantities of relays 
of any type. 

Telephone, wire or write 
for quotations. 

. r 

NEW AND MORE 

COMPREHENSIVE 

1953 Rç4 
RELAY SALES 4c1 

1953 CTMALO6 

CATALOG 
NOW READY 

Be sure to send 
for your copy 

Á.+7 

R 
Salt' 833 W. CHICAGO AVE. 

DEPT. 8, CHICAGO 27, ILL 

Telephone 

SEeley 8 -4146 

116 

QRM- Cutting Selectivity 
(Continued froil page 62) 

The front and rear panels were simi- 
larly formed from sheet aluminum, as 
was the wrap- around case and cover. 
Note that the front panel is slightly 
larger than the rear one, to permit 
the wrap- around and cover to go in- 
side the lip of the front and outside 
the rear. It can thus be slid off over 
the rear cover by removing the sheet - 
metal screws holding it in place. The 
parts of the disassembled case are 
shown in the photograph Fig. 3. To 
save space, no socket is used for the 
pilot light. Its only function is to in- 
dicate whether or not heater power is 
on the unit, and a 12 -volt bulb, oper- 
ating on 6 volts and soldered in place 
by its base behind a small hole in the 
panel was found to do the job admi- 
rably, and without glare. The hole 
may be seen between the knobs in the 
photograph, Fig. 5. 

External Connections 
Fig. 6 shows the connections that 

need to be made between the con- 
verter, the ii. strip, and the broadcast 
receiver. Note that a d.p.d.t. switch is 
installed in the receiver and is used 
to switch both the audio input to the 
receiver gain control and the heater 
power. In one position, all BC receiver 
heaters are on, the converter and i.f. 
heaters are off and the gain control 
is connected to its original BC circuit. 
In the other, the BC receiver r.f. and 
i.f. tube heaters are off, power instead 
being supplied to the converter and 
i.f. strip heaters, and the input to the 
gain control is switched to the i.f. 
strip output. By thus switching heat - 
ers, it is possible to leave plate volt- 
age on both the i.f. strip and the 
entire BC receiver at all times, since 
turning off the BC r.f. and i.f. tubes 
stops them from drawing plate cur- 

ANTENNAS 
B.0 CONY TITER 

NOTE' SINGLE ANTENNA NAY 

BE USED IF SUITABLE SWITCHING 

IS INCLUDED IN THE CONVERTER 

r 

CONY RTER 

OUT 

Bt 6V. 

1500 R C. I. F STRIP 
IN 

6V. B+ AUDIO 
Ou 

TO BC 
PLATES 

BROADCAST RECEIVER 

OMIT SW 
AOOEO TO 

B.C. RCVR 

B C GAIN 

AÚDIO . 

-7 a SPNR. 

AUDIO 
HTR 

REC 
HTR. - RFBIF = HEATERS 

CAR 

BATTERY 

TO B.L. END GET. 

Fig. 6. External connection diagram. Most of 

the car receiver is disabled to save power 
when the attached equipment is used. 

rent, and makes it available for the 
i.f. strip which requires approximately 
30 milliamperes. Be sure to trace out 
the receiver 6 -volt circuits, however, 
so that the audio and rectifier tubes 
(if any), the vibrator, and the speaker 
field, if operated at 6 volts, run all 
the time. 

It is important to shield the audio 
output lead from the i.f. strip to the 
BC receiver, since otherwise it will be 
likely to pick up vibrator hash and 
feed it into the audio system. Other 
cables can also be shielded in the in- 
terest of minimizing ignition noise, al- 
though that has not always been found 
necessary. 

No other changes need to be made 
in the BC receiver, and it can still be 
operated normally without any of the 
ham gear connected. This is a decided 

Fig. 5. Front and rear views of i.f. strip. In the front view: clipping level adjust. 
ment knob (left) and selectivity control (right). Rear view at left: power and audio 
connector (bottom left), oscillator tuning slug (bottom center), S -meter jack J. (bot- 

tom right), input jack j, (above j,). S -meter adjustment pot (center of panel). 
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ONLY = /UR.B.THE MOST POWERFUL 
FRINGE AREA TV CHASSIS MADE 
THE CHASSIS THAT TELEVISION New 1953 630 FA -2 ENGINEERS AND SERVICEMEN 

TUBE MTG. BRACKETS -56.50 
ARE BUYING FOR THEMSELVES -; 
This amazingly advanced 31 tube TV chassis is years ahead 
in engineering and gives you the ultimate in TV viewing and 
listening pleasure. To assure you trouble -free TV our engi- 
neering staff has incorporated into the "630 FA -2" design 
the experiences of hundreds of TV servicemen and engineers. 
Receiving range includes stations up to 200 miles away. 
Nothing has been spared to bring you the finest of TV 
chassis. Only the best and most expensive parts are used. 
There is no other chassis that compares with the "630 FA -2" 

for fringe area reception. 

ONLY CHASSIS WITH PUSH -PULL AUDIO OUTPUT AT 

$1 95 
Less CR 

Tube 

Complete with 12" ROLA Hi -Fi 
Speaker (Fed. tax incl.) 

Detailed Service Manual & Schematic -S1 

3 MONTHS 

RMA 

GUAR. 

ON ALL 
PARTS 

V CHECK THESE EXCLUSIVE FEATURES I/ 
10 WATT push -pull audio output. Frequency 

range from 40 to 12,000 cycles Standard 
Coil Cascode Tuner prevents radiation Re- 
trace Blanking Circuit allows you to raise the 
brightness without the annoying vertical re- 
trace lines Heavy duty front focus control 
Automatic gain control potentiometer allows you 
to adjust the threshold sensitivity as low as 4 
microvolts & still keep the full 4MC band width 

Improved sync amplifier Improved auto- 
matic brightness control Set aligned for 21.9 
MC. New Ham band will not interfere Im- 
proved fused high voltage power supply gives 
hull 11.5 KV under load Will handle all pie- 

lure tubes up to 24 inch with full sweep Im- 
proved video amplifier has a gain of 40 All 
moulded plastic condensers give long life & 
trouble -free operation Easily adapted to new 
UHF stations in 2 minutes by just changing a 
strip in the tuner Extra heavy duty power 
transformer with large safety factor 6CB6 
tubes in Video IF to give full gain Extra fil- 
tering in power supply for hum & ripple.free 
operation Phono Connection & switch on 
chassis allows you to play your phonograph or 
tuner through the built -in 10 watt hi- fidelity 
amplifier Extra heavy duty focus coil, which 
runs cool Full focus cosine yoke. 

TV PICTURE 
TUBE SALE 

Standard Brands 
Factory New 

Guaranteed 1 full year 
10" 1'uhe- $18.95 
12^ Tube -$22.95 
16" Tube -$25.94 
17" Tube -527.95 
19" Tube-$36.95 
20" Tube -$34.95 
21" Tube -$39.95 
24" Tube -$79.95 
Ring and Sleeve 
for 24" -$7.50 

TV Gold Plastic Masks 
16" and 17 "- 54.95; 
.0" and 21 "- $7.95; 

24 "- $14.95 

SENSATIONAL 
CABINET BARGAIN 
FOR 630 CHASSIS 

Beautiful, lustrous hand rubbed 
mahogany finished cabinet for I7' 
-20 " -21" tube size. Price in- 
cludes mask, glass & mtg. brackets. 
Reg. Mahogany Finish....$49.95 
Blonde Mahogany Finish. .559.95 
ALSO OVER 100 BARGAIN 
PRICED CABINETS FOR TV 
& AUDIO INSTALLATIONS 
Send for free folder and price list. 
Full line table models, consoles. 
consolettes and TV -Radio -Phono 
combinations. Many styles, mahog- 
any, blonde, etc. 

SUPER 630 DX 30 TUBE CHASSIS 
Standard Coil Cascode Tuner. 12' RCA 

$ I 54 95 Hi -F1 Speaker. Fed. Tax Inc! r 

Complete Service 
Mongol for "630 
FA2 or Super 
"630 DX" S1 

Send for free new 
TV parts fr HI- 
Fidelity Catalog. 

TV BOOSTERS 
REDUCED PRICES 

Supersonic. M01 10î..$12.95 
Regency. DB 520 $18.95 
Regency UHF converter. Cov- 
ers complete UHF band $37.50 
UHF Slug sets $9.40 

LOW PRICED 
TV ANTENNA EQUIPMENT 

10 element conical, all alum. -$3.95 
Double Yee $3.95 
Above antennas stacked $8.75 

300 OHM 14 TV WIRE 
100 feet $1.95 
1000 foot rolls $14.95 

TV TELESCOPIC MASTS 
Complete with Hardware 

30 foot- $14.95; lu foot- $19.95 
ALLIANCE ANTENNA ROTORS 

ATR- $20.49; DIR- $24.29 
merchandise Is tir ad new. faeto,y frenh & fully' rl ante d. Mail k phone ardere alletl yy rl nra heck u t y , nÌrr us l sl 2ar'. u her Items. Balance 

Hews. 
Prlres fl rlarlrcnt Ions subject to chaos. . i. i, ,illce, No Fed. ntaxes to pa.. Prices 'lower (han OPS 

AIREX RADIO COR 
SHOWROOM: 171 Washington St.. N. Y. 7. 

Grammercy 7 -9245 
MAIL ORDER DEPT.: 400 Lafayette St.. N.Y.3 

J 

CHASSIS 
MFR. LIC. 
BY RCA 

RECORD CHANGER SALE 
Webster 3 speed 1953 Cl 3 Speed ....$17.95 Model Automatic Stop 

$33.95 Garrard RC 80 $41.30 

HI- FIDELITY EQUIPMENT BUYS 
ESPEY MDL 7C 12 TUBE FM -AM 
ya'lh I 2' iii -1 i speaker... $64.95 PILOTONE5 NEWEST HI -FI MODELS 
Pilotone FM -AM Tuner Mdl Al '821A with built -in preamplifier $99.95 
Pilotone FM -AM Tuner Mdl AF- 723 $79.95 Pilotone Amplifier Mdl AA901 
with Wiliamaon circuit $99.95 
Pilotone Amplifier, Mdl AA902 $44.95 
Pilotone Pre -Amplifier, Mf11 PA911 $29.95 RADIO- VISION FM TUNER 
with power supply $24.95 
FM -AM TUNER FOR 1'630 
Fits into well of chassis. Complete with 
instructions and escutcheon $29.95 
ELECTRONIC AM TUNER FOR "630" 
Fits into well of chassis $14.95 
GENERAL HI -FI SPEAKER UNIT 
Uses Baruch -Lang 4- speaker system. 
Complete in unfinished baffle $24.95 
Choice of finishes, mahogany or blonde $29.95 
HALLICRAFTER ALL -WAVE RECEIVERS 
Model S3SC $49.95 
8 Band World -Wide portable AC -DC.. $149.95 

We carry a complete line of HallicraHer 
Write for further details. 

BARGAIN SPECIALS -BRAND NEW 
Standard Coil Cascode Tuner (Latest) .$21.95 
Airview Intercom, Master and 1 Slave. $15.95 
2 Tube Amplifier (Less Tubes) S 2.95 

Kit of Tubes $ 2.00 
3 Tube Amplifier (Less Tubes) $ 3.95 

Kit of Tubes $ 3.00 
Picture Tube Rejuvenator $ 3.95 
TV Interference Eliminator $ 2.95 
Portable Phonograph Buys: 

3 Watt output, open top $12.95 
Same with cover $14.95 
3 Speeds. with cover $18.95 

Portable Phonocases $ 2.95 

SEND POSTCARD TO BE 
PUT ON FREE MAILING LIST 

May, 1953 117 
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7 MODEL 470 

-INCH 
PUSH -PULL SCOPE 

BOOSTED VERT. SENSITIVITY: 
10 my rms in. 

EXTENDED FLAT FRED. RE- 

SPONSE: 10 cps-1 MC( 2db). 

3 -STEP FREO:COMPENSATED 
ATTENUATOR; cathode fol- 
lower input. 

INTERNAL VOLTAGE CALI- 
BRATOR; dir. -ml. screen. 

EXTENDED SWEEP RANGE: 

15 cps -100 kc. 

INT. POS. OR NEG., EXT. 

8 LINE SYNC. 

ON FRONT PANEL: sawtooth, 
60 cps outputs; intensity 
mod. 8 ext. sync inputs. 

VAR. PHASING of int. 
60 cps sweep. 

DIRECT CONNECTION 
TO CRT PLATES. 

ORDER NOW! 
For lull specifications 
on Model 470 and the 
complete EICO line, 
write for latest catalog. 

ALLIED RADIO 
833 W. JACKSON BLVD., CHICAGO 7, ILL. 

ELECTRONICS and RADIO 
Engineering Laboratory and Classroom 
''aiding. Day and Evening Classes. 

for illustrated Catalog 

ELECTRONICS INSTITUTE, Inc. 
21 HENRY, DETROIT 1, MICH. 

YOUR OWN ELECTRONIC MUSIC 
Ilosv to build and play my latest model 

electronic organ without a knowledge of 
music. 

Senil stamp for details 
JIM KIRK, W6DEG. 

1552 Church St.. San Francisco 14. Cal. 

STgNDgRD 

BRANDS 1NDIVIDAO 
BOXED 

TUBES 
SIANDARO 

0111011 NEW LOW BR4ND NEW!! 

OZ4 ....5 .54 5Y3GT ..5 .39 6BA6 ...S .54 
1 B3GT .. .87 6AB4 ... .61 6BA7 ... .76 
1L4 .... .65 6AC7 .. .98 6BC5 ... .65 
1R5 .... .59 6ÁG5 .. .64 66E6 ... .57 
154 .76 6AG7 .. 1.19 6BF5 . .69 
155 .64 16AH6 .. 1.05 6BG6G . 1.69 
174 .... .64 6AK5 ... .88 60H6 ... .72 
1U4 .... .69 6AL5 ... .50 68J6 ... .61 
lÚ5 .... .61 6A05 .. .54 6BL7 ... .98 
1X2A .75 6AQ6 .. .49 6BN6 ... .72 
394 .... .75 6AR5 ... .69 6B06 ... 1.08 
3Q5GT . .72 6AS5 .. .62 6697 1.08 6SL7GT 
354 .65 6AT6 ... .46 6C4 .... .49 6SN7GT. 
3V4 .65 6ÁU6 . .54 6C5 .... .57 65Q7GT. .49 12567 . .61 

5T4 . 1.31 6AVSGT. 1.05 6CB6 ... .65 6SR7 ... .49 12SH7 .. .49 

5Ú4G .. .54 6AV6 ... .46 6CD6G . 1.29 6T8 .... .79I 12SK7GT .63 

5V4G . .98 6B4G ... .98 6E5 .76 6V6GT . .57 12SN7GT .73 

Many other types equally low priced -include all your tube needs with your order. 
One of the largest stocks in the country! 
Terms: 25 °o with order, balance C.O.D. 

All prices subject to change without notice, F.O.B. New York City. Mail order division. 

6F6GT ..S .54 6W4GT .S .54 
6H6 .... .57 6W6GT . 

6J5GT .. .54 6X4 
6J6 . .76 6X5GT . 

6K6GT . .54 12AT6 .. 

6L6GA . 1.05 12AT7 .. 
6SA7GT. .61 12AU6 . 

65C7 ... .76 12AÚ7 . . 

6SF5 ... .58 12AV7 .. 

6SH7 ... .65 12BA6 . . 

.54 12BE6 .. 
.64 12BH7 
.69 12SA7GT 

.65 
.49 
.43 
.47 
.76 
.54 
.65 
.88 
.54 
.58 
.82 
.62 

12SQ7GTS .63 
19BG6G. 1.75 
1978 .87 
25AV5GT 1.05 
25BQ6GT 1.08 
25L6GT . .54 
252667 . .49 
3585 ... .61 
35C5 .61 
35L6GT . .61 
35W4 .41 
35Z5GT. .39 
5065 ... .61 
5005 .. .61 
50L6GT . .59 
117Z3 .. .54 

ele Y ision Materials Corp. 
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advantage when the car is to be 
turned in, since it is bad enough to 
have to convert the BC receiver when 
the car is new, and worse to have to 
reconvert it when it's old and you'd 
much rather be cutting holes in the 
fenders of the new one with the three 
propeller spinners. 

Alignment 
The first step in putting the i.f. 

strip into operation is to set the oscil- 
lator on the correct frequency. It may 
be operated on either 1415 kc. or 1585, 
for 1500 kc. input, and either is satis- 
factory. If the Millen units are used, 
tune the oscillator to 1450 or 1550 kc. 
Its frequency can be checked quite 
closely by listening to it in a broad- 
cast or communications receiver, and 
adjusting the slug as required. A 
1500 -kc. signal should now be fed to 
the input receptacle, either from a 
signal generator or, if not available, 
from a converter, and the i.f. trans- 
formers tuned. They should be tuned 
for maximum with their coupling ad- 
justment rods pulled out as far as 
they will go, and the selectivity con- 
trol in maximum selectivity position. 
The selectivity thus obtained is usu- 
ally too sharp for phone work, how- 
ever, and it can be broadened by in- 
creasing the coupling of T,. T, or both. 
The control on T:; will then provide 
additional control from the front of 
the panel. It has generally been found 
that the best results are obtained by 
coupling T, all. or almost all, the way 
in, and leaving T, all the way out. 

If the 50 -kc. Millen transformers 
are used, most of these considerations 
will not apply, of course. The builder 
may in that case decide to align the 
If. strip by the conventional method 
of working from the demodulator back 
to the mixer -oscillator stage. 

The 50 -kc. units are inherently 
sharper than the others, and since 
they do not have adjustable coupling, 
the builder may find that experiments 
with resistive loading and stagger tun- 
ing may be in order. 

If means are available for checking 
the selectivity curve, either visually 
or point -by- point, some slight improve- 
ment in symmetry may sometimes be 
obtained by slight readjustments of 
the trimmer condensers after the cou- 
pling is adjusted, but this step is not 
necessary and may be omitted unless 
convenient, since the improvement is 
hardly noticeable to the ear. 

The input transformer should, of 
course, be adjusted to 1500 kc., pref- 
erably with the converter with which 
the strip is to be used connected and 
a signal on appropriate frequency fed 
through it. 

This unit has proved itself to be an 
outstanding improvement in the mo- 
bile station. It provides just about all 
the selectivity that can be used for 
phone operation, and actually outper- 
forms a very high percentage of home 
station receivers. Similar units built 
by W2DZV, W2AIH, and others have 
been equally successful. 
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ORO OGGI OGG oGG 

s ! BBBA Ba 

ADD TECHNICAL TRAINING to your practical experience 

Then Use Our Amazingly Effective 
JOB FINDING SERVICE 

TELLS HOW- 
HERE IS YOUR 

GUARANTEE 
If you fail to pass your 

Commercial Lic[ns g exam 
after co 

a pguarantee to 
course, we training continue your 
withoki additional ou °suet 

ceskind, e afully. obtain your 
Commercial license, pro- 
vided you first sit for this 

examination within 90 

days after completing our 

course. 

WE GUARANTEE 
TELLS HOW - 

TO TRAIN AND COACH YOU AT 
HOME IN SPARE TIME UNTIL 

YOU GET 

YOUR FCC LICENSE 
If you have had any practical 'ems 
-Amateur, Army, Navy, Radio repair, 

or experimenting. 

TELLS HOW- Employers make 
JOB OFFERS Like These 
to Our Graduates Every Month 
Letter from nationally -known Airlines, "We would also appreciate if you would 
place the following additional advertisement in your bulletin- Wanted- 
Superintendent of Communications ... Salary $666.66 per month." 
Letter from nationally known manufacturer of high quality AM and FM trans- 
mitters, We are very much in need at the present time of radio -electronics technicians and would appreciate any helpful suggestions that you may be able to offer. Salary up to $412 per month to start." 
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 
Lee Worthy 

2210,'s Wilshire St.. Bakersfield. Calif. Clifford E. Vogt, 
Box 1016, Dania. Fla. 

Francis X. Foerch. 
38 Saucier PI.. Bergenfield, N. J. 

S S. 
North Rosevelt. Lebanon. III. Albert Schnell. 

IIO West t1 1h St., Escondido. Calif. 

License 
2nd Phone 

Ist Phone 

Ist Phone 

Ist Phone 

2nd Phone 

Lessons 
16 

20 

38 

28 

23 

Our Amazingly Effective 
JOB -FINDING SERVICE 
Helps CIRE Students Get Better Jobs 
Here are a few recent examples of Job.Finding results: 

GETS STATE POLICE JOB 
"I have obtained my ist class tickw ,i,k.s to your school) and since reteising 
-:one I have held good Job, at all tine I ant now Chief Radio Operator with the 
Kentucky State Police." 

Edwin P. Ilealy, 264 E. 3rd St.. London. Ky. 
GETS FIVE JOB -OFFERS FROM BROADCAST STATIONS "Your 'Chief Engineer's Bulletin' Is a grand way of obtaining employment for your graduates who hare obtained their ist class license. Since my name has heel' in the list I have revel sed calls or letters from five stations In the southern states. and ant tow employed as Transmitter Engineer at WB OIT." 

Elmer l'owell, Box 274. Sparta, Tenn. 

GETS CIVIL SERVICE JOB 
"i hare ohtalned a position at Wright-Patterson Alr Force 
Base. Dayton. Ohio, as Junior Electronic Equipment Repair- 

s. The Employment Application you prepared for nie had 
a lot to do with me landing this desirable position." Charles E. Loomis. 4516 Genesee Ave.. Dayhm, Ohio. 

OUR IS THE ti 
HON 
COURSE 

WRICÉ 
IES FCC -TYP 

SUPPL 
EXAM 1 N 

AT i OoKtis 

AND FINA 

I Same 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 1 
til(Iress 

ritt' CARL E. SMITH. E.E., Consulting Engineer, President 
Desk RN -52, 4900 Euclid Bldg., Cleveland 3, Ohio r 

May, 1953 

IYour FCC Ticket is recognized in all radio 
I 

Felds as proof of your technical ability. 

CiTAtt 3 FREE/ 
MAIL COUPON NOW 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -52 4900 Euclid Bldg.. Cleveland 3, Ohio 

(Address to Desk No. to avoid delay) 
1 wont to know how 1 can get MY FCC ticket in a minimum of time. Send me your FREE booklet, Now to Pans FCC license 
EsaminatimteV' (does not co er exams for Amateur Licensee. as well as sample FtC -type exam and amazing a azing new booklet, \borer- .Slaking FCC license Information." 

I 

I 

I 
I 

Be sure to tell me about your television engineering course. I 

I 

I 
1 

i 

n 

Zone State 
Paste nn _cent postcard or .end air mall. 
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CHAJ1 GE 6 OR 12 l'OLT D.C. TO 
110 VOLT A.C. 60 CYCLE 

Just plug into Cigar Lighter on Dash. 

rav- lecfrlc 
Super 

Model 6 -71160 
60 cycle 

60-75 Watts 

$3795 LIST 

Size 
4"x5"x6" Operates 

Wire Recorders Dictating Machines 
Amplifiers Turntables 
Soldering Iron Small Electric Drill 

ravflecfric 
Master 

Model 6 -51160 
60 cycle 

40 -50 Watts 

$2495 LIST 

Size 
4"xs"x6" Operates 

Curling Irons Small Dictating Machines 
Radios Test Equipment, etc. 

Turntables Portable Phonographs 

ravflecfric 
Senior 

Model 6 -1160 
60 cycle 

35 -40 Watts 
$1595 

LIST 

Size 21/2"x2 1/2"x41/2" Operates 
Test Equipment Short, Long Wave Radios 

Turntables Portable Phonographs 
Lights Electric Shavers, etc. 

ravflecfric 
Midget 

Model 6 -11160 
60 cycle 

10 -15 Watts 
$1095 

LIST 

Size 2 "x2'x3' /1 

Operates Test Equipment, All Electric Shavers 

fully Guaranteed 
See Your Jobber or Dealer 

TERADO COMPANY 
MFRS. OF PRECISION EQUIPMENT 

1068 RAYMOND AVE. ST. PAUL 14, MINN. 

In Canada write, Atlas Radio Corp., Ltd. 
560 King St. West, Toronto 28, Ont. 

Export Soles Division: Scheel International, Inc., 

4237 N. Lincoln Ave., Chicago 18, III., U. S. A. 

Cable Address- Horscheel 
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Audio Equalization 
(Continued front page 39) INDUSTRY relies on 

for dependable sound, 

recording work in a large variety of 
halls and rooms, each with its own 
set of audio characteristics, and since 
the monitor room at each of those 
recording sessions is likewise dissimi- 
lar, it is obvious that different sound- 
ing recordings will be issued by the 
same company! 

Then what about the mastering? 
Isn't that where the recording equal- 
ization is inserted? Yes, that's correct. 
But what exactly happens? What is 
the procedure in the master -room 
where the final lacquer disc is cut for 
processing and pressing? Here are 
some of the simple facts: the master 
recording engineer plays the original 
tape into his monitor speaker and, 
using one of the various professional 
"program" type line equalizers, he ac- 
cents or diminishes the bass and 
treble spectra. He equalizes for sound 
and, also important, for proper bass 
content, commensurate with the play- 
ing time of his particular selection, 
which determines the cutting pitch 
and, to an extent, the allowable cut- 
ting stylus' lateral excursions on the 
passages heavy with bass. Go back 
a few paragraphs, if you will, to our 
discussion of the difference in sounds 
in "your home and mine" and we 
wonder what would have been the 
equalization introduced, if the master 
recordist's monitor speaker had been 
located in my home, or in yours. 

How, then, does the sincere record- 
ing company decide what to do for 
master equalization? It combines the 
several factors of its own discretion 
in hearing, conclusions as to what is 
good sound, experiences which have 
taught what its experts consider to be 
the "average sound," and an honest 
desire to manufacture a reputable 
product which pleases more than it 
displeases. 

What does this leave the sincere 
high fidelity enthusiast? When and 
how does he arrive at proper play- 
back equalization? We believe quite 
sincerely that he arrives at proper 
playback equalization when the sounds 
from his pickup, amplifier, and loud- 
speaker, combined with the audio 
characteristics of his home and the 
surrounding noise levels, give him the 
maximum satisfaction. Above all, 
when it pleases his own ears -that's 
when he has equalized the recording 
characteristic, which was never ad- 
justed to please the "square" screen 
of an oscilloscope or the cold mind of 
a vacuum tube voltmeter, but was 
adjusted to meet certain physical and 
uncertain psychological conditions. 

How does he achieve it? By avail- 
ing himself of a playback equalizer 
with maximum flexibility in adjusting 
"tone balance" -the same effectual 
adjustments which the room, the con- 
ductor, the recording and re- recording 
engineers make. By using a preampli- 
fier- equalizer with separate bass and 

AT 5 

Paging 
Talk -Back 
Speakers 

ALNICO- V-PLUS 
Driver Units 

DR Double- Reenrro,.' 
Prose ior, 

DEPENDABLE QUALITY: 
The latest elecIrocoustit research 
and engineering -and over 20 years 
of manufacturing know -how -are be 
hind every ATLAS product. 

DEPENDABLE SERVICE: 
Coawto -coast and around the world 
today -in every Industrial, Marine, 
Railroad, Military, Educational, Civic, 
U.S. and Foreign Government appli- 
cation -under every kind of climate 
and noise condition - ATLAS sound 
equipment is famous for highest 
ciency and durability. That's the 
proof of ATLAS performance depend- 
ability. 

DEPENDABLE DELIVERY: 
Yes ATLAS gives our Government 
highest priority. And yes, we too feel 
the pinch of material shortages. But 

our customers will continue to get our 
usual dependable delivery -because 
we believe in equitable and depend. 
able distribution to all ATLAS users. 

DEPENDABLE PROFITS: 
Completeness of hne, excellence of 
product, dependable delivery, right 
prices -shots the ATLAS combination 
that means high, steady Industrial 
Sound profits for Youl 

JUDGE for yourself, COMPARE 

ATLAS at your local Jobber today. 
See why ATLASis the preferred line 

FULL- GRIP,VELVET- for utmost dependability. Write 
ACTION Mike Stands NOW for FREE latest Catalog 551 

1446.39th Street, Brooklyn 18, N. Y. 

In Canada: Aller Radio Corp.. Ltd.. Toronto. Oat. 

BRAND NEW PE -103 DYNAMOTOR 
The Answer To Your Mobile Station Power Supply 

6 or 12 VDC Input and 500 
VDC 160 MA Output. Ready 
to install. In origi- 
nal packing case. 
Cash With Order. Include Ap- 
prox. Postage. Excess Re- 
funded. Calif. orders include 
31/2% sales tax. 

Le A. HAM SHACK LOS ̀ Lngê Cs tù. Caif 

RADIO KITS, INC., 120 Cedar St., N. Y. 6 
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treble spectra controls and a few 
selectable turnover frequencies. For 
maximum flexibility, the bass and 
treble controls should have an elec- 
trically infinite number of steps of 
spectra control over their usable 
ranges. A continuously variable con- 
trol, such as the variation provided 
by a potentiometer, one for bass and 
another for treble, affords the infinite 
degree of desirable spectra control 
with the very minimum of circuitry 
that a switch selector cannot possibly 
provide. As for the turnover points, 
there is too little difference between 
a 250 and a 300 cycle, or a 400 and a 
500 cycle, or a 800 and a 1000 cycle 
turnover, for example, to warrant the 
inclusion of all the 8 or 9 turnover 
points required to meet the needs of 
commercial records being manufac- 
tured today, here and abroad. 

In conclusion, I would like to state 
that I do not believe that there is no 
exact science to the art of recording 
and equalization, nor do I infer that 
the same science could not be applied 
to the playback system. I am en- 
deavouring to point out some of the 
human and physical elements which 
enter into the "art and science," and 
the human and physical elements 
which are the listener's lot to cope 
with. The ear and the mind and the 
aesthetic criteria of the human being 
are not as consistent as oscilloscopes 
or other measuring devices of the 
laboratory. Humans are measured by 
so called "averages." Laboratory in- 
struments are measured according to 
"tolerances" and they, in turn, meas- 
ure only electrical tolerances. Record- 
ings are not made to be played for 
the pleasure of a laboratory's meas- 
uring devices. 

WAGE -HOUR REPORT 
VIOLATIONS of the overtime pay pro- , visions of the Fair Labor Standards 
Act were the chief cause last year of 
back wage liabilities for firms in the 
communications industry, according to 
the recently -released annual report of 
the U. S. Labor Department. 

Employers in the industry paid $149,- 
935 in back wages to 1170 employees as 
a result of the division's activities. 

Of the 486 establishments investi- 
gated by the division during the year 
1952, 63 per -cent were found in viola- 
tion of the overtime pay requirements. 
Twenty -nine per -cent had failed to com- 
ply with the statutory minimum wage. 
Violations of the Act's child -labor pro- 
visions were found in 3 per -cent of the 
investigated establishments. 

The report emphasizes that the fact 
that 71 per -cent of the investigated es- 
tablishments had violated one or more 
of these basic provisions of the Federal 
Wage and Hour Law should not be con- 
sidered representative of compliance by 
the communications industry as a whole. 
Investigations are made on a selective 
basis with concentration on plants where 
complaints have been made. 

The Act covers only those employees 
engaged in interstate commerce or in 
the production of goods for interstate 
commerce. 

r 

I- 

TO 

ELECTRO- MECHANICAL 

ENGINEERS 

AND 

DESIGNERS 

with experience in 

SMALL, PRECISION DEVICES 

HUGHES 
RESEARCH 

AN D 

DEVELOPMENT 
LABORATORIES. 

one of the nation's 
leading electronics 

organizations, is now 
creating a number of 

new openings for 
qualified electro- 

mechanical engineers 
and designers in 

important phases 
of its operations. 

HOW TO 
APPLY 

Write today to 
address below, 

giving details of 
qualifications and ex- 

perience. Assurance 
is required that any 

relocation of an 
applicant will not 

cause disruption 
of an urgent 

military project. 

THE COMPANY 

The Hughes Laboratories, 
located in Southern Cali- 
fornia, are presently en- 
gaged in the development 
and production of ad- 
vanced radar devices, 
electronic computers and 
guided missiles. 

THE OPPORTUNITIES 

Opportunities are offered 
for men who will perform 
interesting work on de- 
velopment of intricate 
new devices in close asso- 
ciation with outstanding 
scientists. Activities will 
embrace a variety of chal- 
lenging problems requir- 
ing originality and afford- 
ing unusual possibilities of 
progress in learning. 

FIELDS OF WORK 

The work includes such 

l- 

HUGHES 

RESEARCH AND 
LABORATORIES 

fields as those involving 
Servo Mechanisms, Com- 
puters, Microwave Tubes, 
Pulse Circuitry, Solid - 
State Physics, Miniaturi- 
zation, Antennas -Wave- 
guides, Heat Transfer, 
Hydraulics- Gyros, Test 
Equipment, Subminiaturi- 
ration, Stress Analysis, In- 
strumentation, Structures, 
and Precision Production 
Mechanisms. 

YOUR FUTURE 

Working experience in 
advanced techniques em- 
ploying the above fields 
will increase your value 
to the Company as it fur- 
ther expands in develop- 
ment of electro-mechani- 
cal devices. Large -scale 
use of electronically con- 
trolled systems in business 
and industry is a certainty 
within the next few years. 

DEVELOPMENT 

SCIENTIFIC AND ENGINEERING STAFF 

CULVER CITY, LOS ANGELES COUNTY, CALIFORNIA 

May. 1953 
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BUILD1SRADIOSNEW TV PRODUCTS 
AT HOME ONLY 

$'995 With the New Improved 1953 

Progressive Radio "EDU -KIT" 
NOW INCLUDES 

SIGNAL TRACER 
and 

CODE OSCILLATOR 
FREE TOOLS 
WITH KIT 
ABSOLUTELY 
NO KNOWL- 
EDGE OF 
RADIO NEC- 
ESSARY 

N O A D D I - 

T I O N N A L 
P A R T S 

NEEDED 

EXCELLENT 
BACKGROUND FOR TELEVISION 
10 -DAY MONEY -BACK GUARANTEE 

WHAT THE PROGRESSIVE RADIO 
"EDU -KIT" OFFERS YOU 

The Progressive Radio 'Eau -Kit" offers you home 
study course at a rock bottom price. Our Kit is designed 
to train Radio Technicians, with the basic facts of Radio 
Theory d Construction Practice e . sea simply and 
clearly. You ill You a knowledge of basic Radio Prin 
cipies involved Radio Reception, Radio Transmission 
and Audio Amplifcation 

You will learn how to identify Radio Symbols and Dia- 
grams: 

at 
how 

; how to mount various 
using regular 

o parts; how how to 
and solder in 

mount knoll 
You will learn 

how to Operate Red Receivers, mitters r and Audio Am- 
plifiers. You will learn how to service and trouble -shoot 
radios. 

You will learn code. You will receive training for F.C.C. 
license. 

will 
brief, you ill receive basic education in Ra- 

dio exactly like the kind you would expect 
tof 

receive in a 
Radio Course costing several n o 

THE KIT FOR EVERYONE 
The Progressive Radio i'Edu -Kit was specifically pre- 

pared for any person who has a desire to learn Radin. The 
Kit has been used successfully b young and old in all 
Parts of the world. It not necessary that you have even 
the lightest background i science r radio. 

The Progressive Radio "Edu -Kit" is 
n 

s d by many Ra- 
dio Schools and Clubs in this c untry ad abroad. It 
used by the Veterans Administration for 

and 
Guid- 

ance and d Training. 
The Progressive Radio Edo X;t - requires no instructor. 

All instructions are included. All parts are individually 
boxed, and identified 

i 
by name, photograph sand diagram. 

E very step involved building these sets is carefully 
explained. You cannot, make a mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio 'Edultit co es complete with 

instructions. These instructions a arranged ged i a clear. 
simple and progressive manner. The theory of Radio 
Transmission, Radio Reception, Audio Amplification and 

by Signal Tracing i clearly. explained. Every 
Part yis °identifie y photograph and diagram. You will 
learn the function and theory 1 every part used. 

The Progressive Radio 'EdoXi t' es the principle 

Of "Learn by Doing... Therefore you will build dios to 
illustrate the principles which you learn. These radios are 
designed in a modern manner, according to the best Prin- 

bciples of present -day educational` practice. You begin by 
luilding a simple radio. The next set that you build i 

ightly more advanced. Gradually, in a progressive man- 
ner, 

` 
you will find yourself constructing still more ad- 

vanced radio sets. a doing work like a professional Ra- 
dio Technician. Altogether you will build fifteen radios. 
including Receivers, Transmitters, Amplifiers, Code Oscil- 
lator and Signal Tracer. 

The Progressive Radio "EDU -KIT" Is Complete 
You will receive 

.e Ouery 
part necessary to build IS di t . 

filent radio s Our kits contain tube sockets 
e a 

de nr iable condense -s, electrolytic condensers. me 
condensers, paper condensers, resistors, line cors. f 
enum rectifiers, tie strips, coils, hardware, tubing hook- 
up wire, solder, etc. are Every part that you need is included. These parts 
individually packaged. so that you e easily identify 
every item. Tools included. well as an Electrical 
and Radio Tester. Complete. eassy -to- follows instructions 
are provided. 

addition, the Edu -Kit^ w contains lessons for 
with the Progressive Signal Tracer, F.C.C. 

° 
structions, quizzes. The Edu -Kit" a complete rad o 
course, down to the smallest detail. 

is 

TROUBLE -SHOOTING LESSONS 
Trouble.shootinygn and s included. You will 

be taught to recognize and 
servicing 

troubles. You will build 
and learn to operate a professional Signal Tracer. You 

Electrical and Radio Tester, and learn to use receive 
radio repairs. While you are learning in this 

tical way, you will be able to do many a repair job for 
our neighbors and friends. and charge fees which will far 

exceed the cost of the -Edu- Kit." Here is your opportu- 
n y to learn radio quickly and easily, and have others 
Pay for 

technical i. Our Consultation Service 
ill help 

you with 

FREE EXTRAS IN 1953 
Electrical and Radio Tester Electric Solder- 

ing Iron Book on Television Radio Trouble - 
Shooting Guide Membership in Radio -Television 
Club Consultation Service Quizzes Train- 
ing for F.C.C. License. 
The Progressive Radio "Edu -Kit" is sold with a 10 -day 
money -back guarantee. Order your Progressive Radio 
"EDU -KIT" Today, or send for further information. 
We pay shipping 

c 
ping charges all the world, if pyou send 

money check r 
C.O.D. orders, you pay 

cs 
cost of hdelivery. 

order. eOn 

PROGRESSIVE ELECTRONICS CO. 
497 UNION AVE.. RN -18, Brooklyn 11, N. Y. 

122 

on the Market 
BUILT -IN ANTENNA 

Arvin Industries of Columbus, Ind. 
has announced that all of the com- 
pany's u.h.f.- equipped television sets 
now incorporate a built -in, all -chan- 
nel antenna which accommodates both 
u.h.f. and v.h.f. reception. 

Since approximately 80 per -cent of 
all of the company's TV production is 
now concentrated in sets equipped 
with the all- channel built -in tuner 
which was first introduced last Spring, 
the same percentage of Arvin sets is 
now all- channel antenna -equipped. 

ALL -CHANNEL SET 
RaJNheon Television a n d Radio 

Corp. of Chicago is featuring one - 
knob, all- channel tuning in its 1953 
line. 

The single -knob tuning feature ap- 
plies to both v.h.f. and u.h.f. bands. 
A single knob tunes all 70 u.h.f. chan- 
nels. One of the models recently 
shown in the 1953 line was the Model 
C -2115, "Stockholm," which features 

a 21 -inch picture tube and is equipped 
with a pull -out drawer for optional 
phonograph equipment. 

"T -V SERVISET'r 
Lee Electronic Labs. Inc. of Boston 

19, Massachusetts has developed a 
compact circuit analyzer for the field 
or bench servicing of radio, television, 
radar, communication, and allied 
equipment. 

The Model EC is completely self - 
contained, is simple to operate, will 
not load or detune the circuit under 
test, and does not employ tuning con- 
trols. 

It may be used as an r.f. and a.f. 
signal tracer; r.f. and a.f. signal in- 
jector; an a.c. voltage indicator (0 -60- 
550- 20,000 volts); d.c. voltage indica- 
tor (same ranges); d.c. polarity indi- 
cator; low ohms continuity and short 
indicator; high ohms continuity and 
leakage checker; substitute and test 

for high capacity electrolytics and by- 
pass condensers; a substitution and 
test for high value grid, plate load, 

a.g.c., and a.v.c. resistors; substitu- 
tion and test for medium value drop- 
ping, plate load resistors, etc.; substi- 
tution and test for low value cathode 
bias, current limiting resistors, filter 
chokes, etc.; and a dynamic checker 
for speakers, phones, etc. 

The "T -V Serviset" comes complete 
with instruction manual, high- imped- 
ance, high- sensitivity Alnico phone, a 
special phone extension cord, a r`Klip- 
zon" type extension tip, a special high 
voltage adapter, kinkless test lead 
tvith built -in lamp remover, and fab- 
ric pouch which houses all accessories 
and the manual. 

TV SERVICE SYSTEMS 
Markem Service Systems, 145 Hud- 

son St., New York, N. Y. has devel- 
oped a special service systems package 
for television organizations. 

Simple in operation and sufficiently 
flexible to apply to any type of service 
being rendered, the TV operator is 
afforded continuity and control in han- 
dling the service operation from the 
initial call to the point where the re- 
pair job has been completed and the 
technician returns. 

The package consists of propor- 
tionate quantities of all the forms 
comprising the system, housed in a 
specially- designed desk tray. The com- 
pany will provide complete details on 
request. 

TV CONTROLS 
International Resistance Co., 401 N. 

Broad St., Philadelphia 8, Pa., has 
added three new TV controls to its 
replacement line. 

The Type 4WK is a universal 4 -watt 
wirewound control which eomes 
equipped with the company's "Knob 
Master" shaft, knurled, flattened, and 
grooved to fit most knob requirements 
without modification except for cut- 
ting to required length. Diameter is 
1 %" with 11/16" depth behind the 
panel. 

The Type 4WS is identical except 
for the shaft dimensions. The third 
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JOHNSON VIKING II TRANSMITTER KIT. 
Shpg. wt. 85 lbs. Only $279.50 

JOHNSON VIKING 11 Wired and tested. 
Only $336.50 

BOMBARD THE AIRWAVES... SPREAD THE WORD! 
IT'S EASIER THAN EVER! 

There's no Iron Curtain here to put a damper on your 
activities. And our sensational "Surprise" trade -in allow- 
ances on used (factory -built) test and communication equip- 
ment are really something to cheer about. So go "all out" 
at less cost the easy Ashe way. Get your trade -in deal 
working today. Mail the handy coupon! 

NATIONAL SW -54 
Shpg. wt. 10 lbs. Only $49.95 

HALLICRAFTERS S -38C 
Shpg. wt. 14 lbs. Only $49.50 

NATIONAL NC -125 
with built -in 

Select -O -Ject. Less 
spkr. Shpg. wt. 36 lbs. 

Only $149.50 

RADIO CO. 
1125 PINE ST. ST. LOUIS 1, MO. 

May. 1953 

r 

L 

JOHNSON VIKING 
VFO KIT less tubes 

Shpg. wt. 6 lbs. 
Only $42.75 

Wired and Tested 
Only $59.75 

HALLICRAFTERS S -72 
All -Wave Portable. 
Less battery pack. 

Only $109.95 
Battery pack for S -72 

Only $4.17 

All prices F. O. B. St. Louis 
Phone CHestnut 1125 

FREE CATALOG! 
R-53-5 

WALTER ASHE RADIO COMPANY 
1125 Pine Street, SI. Louis 1, Missouri 
E Rush "Surprise" Trade -in -offer on my 

for 
(show make and model No. of new equipment desired) 

Send new 1953 Catalog. 

Nome 

Address 

City zone State__- -. 

Send 

for 
your 
copy 

today 
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RIDER 

TEK- 
FILE 
packaged 

tv 
service 

informa tion- 
factory- 

authorized 

factory- 

} 

approved 

for easy 

tv servicing...' 
tailor -made 
for over 
2800 

receivers 

only 

$2 per pack 

(at your jobbers) 

'dependoble replacement 
ports listing beginning 
with Pack 57 

JoHN E 
Publisher, Inc. 

480 Canal Street 

New York 13, N. Y. 
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unit is the Type VB, a two -watt car- 
bon element high voltage control for 
use in television receivers employing 
electrostatic picture tubes. 

Form S -081, available from the 
company, provides complete details. 

CROSSOVER NETWORK 
A new crossover network which 

combines u.h.f. and v.h.f. into a single 
antenna system is now available from 
Eby Sales Co., Dept. K, 130 Lafayette 
St., New York 13, N. Y. 

The network is an electronic filter 
which employs a high and low pass 
resonant circuit, designed to isolate 
the v.h.f. antenna from the u.h.f. an- 
tenna and to eliminate interference. 

Housed in a weather- resisting plas- 
t is case, the crossover network can be 
installed on the mast or crossarm of 
the antenna by means of a clamp 
which is supplied. All elements and 
metal parts are of corrosion -resisting 
materials. 

NEW U.N.F. ANTENNA 
Radiart Corporation of Cleveland, 

Ohio, is offering a new and sturdy 
antenna for u.h.f. television reception. 

The "U -4" is a broadband antenna 
of uniform gain covering the entire 
u.h.f. spectrum. It is completely fac- 
tory pre- assembled for speedy installa- 
tion and may be stacked, measuring 
12" x 12" x 5 ". 

Further information on the "U-4" 
is available on request. 

PORTABLE VOLTMETER 
A new, low cost. high voltage meas- 

uring device designed for busy TV 
service technicians has been announced 
by American Research Corp. 

The "TV Voltprobe" enables the 
technician to measure the accelerat- 
ing d.c. voltages on a TV tube from 
4000 to 25,000 volts quickly, easily, 
and accurately. 

The unit is 10" long, lightweight, and 
completely self- contained. In opera- 
tion an alligator clip is connected to 
the chassis of the set. The probe end 
of the instrument is connected to the 
second anode by piercing the rubber 
protective cap. 

The "TV Voltprobe" is being dis- 
tributed nationally by Clover House 

Products, Dept. 61, Box 1107, Santa 
Monica, Cal. Write to the distributor 
for full details or information on 
dealer and distributor opportunities. 

CR TUBE TESTER 
Research Electronics of Roslyn, Pa., 

has developed a cathode -ray tube test 
set which will handle all television 

FOR VHF UHF TV 
INSTALLATIONS 

LOW LOSS 300 OHM 

"LL300" 
OPEN WIRE LINE 

PATENT APPLIED FOR 

... 300 OHMS IMPEDANCE 
Correct size wire and spacing re- 

sults in 300 ohms characteristic 
impedance. 

... PERFECT IMPEDANCE MATCH 

This means maximum signal trans- 

fer from the antenna to set. 

...1/12 THE RADIATION LOSS 

!' the spacing means I /I, the ra 
diation loss of 450 ohm open wire 

lines. 

... EXTREMELY LOW LOSS 

Air dielectric plus clear poly- 
styrene spacers results in the 

lowest possible loss of signal. 

`r ... LESS NOISE PICKUP 

Perfect impedance match elimi- 
nates standing waves -this plus 
close spacing results in the lowest 
possible noise pickup. I-I 

... EASILY INSTALLED 

Uses conventional stand- offs -no 
special hardware needed. Enters 

home through Vs" hole. 

... EXTREMELY LONG LIFE 

No. 18 copperweld conductors. 
polystyrene spaces combined with 
very low wind resistance means 
virtually indefinite life. 

t 
i ... HIGH MECHANICAL 

STRENGTH 

Copperweld construction plus 
light weight and low wind resis- 

tance make 200' unsupported 
f I spans possible. 

... EASY TO USE SPOOLS 

Packaged on 100, 150, 200, 250' 

convenient. easy to use spools. 

Al the above features mean: BETTER RECEP- 
TION -LONG LIFE -EASE OF INSTALLA- 
TION PLUS LOW COST when you use LL -300 
OPEN WIRE. Order through your Jobbers or write 
for free circular. 

R. J. BUCHAN CO. BRICELYN I, MINN. 

iCii10 Iv D É Ó R É ÉRIN`Z1 MONTHS 

Itadm tagunering i a big fndd. 'l'bco-'- r, n ton you 
i in t -If you're good Get lirai -class training at Indiana 

Tech. Intensive specialized course. including stretta 
basis in mathematics and electrical engineering. ad- 
vanced radio theory and design. television. electronics. 
Modern ishoratnries. Low rate. Also B.S. DEGREE 
IN 27 MONTHS In Aeronautical. chemises. Civil. IZlee- 
tris al and Mechanical Engineering. G.I. Government 
approved. Enter June. September. December. March. 
l'01 can e 1 

' 
part of s expenses right here in Fort 

\Ca m. "hilt wu are .tmlyink. 

INDIANA TECHNICAL COLLEGE 
951 E. Washington Blvd.. Fort Wayne 2. Indiana 
Please send me free information on B.S. Engineering 
Degree in 27 months as checked. 

Radio-Television O Aeronautical 
O Civil Electrical 

Name 

Address . 
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picture tubes and magnetically de- 
flected radar types. 

This portable test instrument will 
measure all characteristics including 
emission, cut -off, gas ratio, heater - 
cathode leakage (positive and nega- 

five), grid- cathode leakage, A2 leak- 
age, and G2 leakage. It features 
electronically- controlled and regulated 
circuits. The unit operates from 117 
volt, 60 cycle a.c. lines. 

OPEN LEAD -IN 
Imperial Radar and Wire Corp., 

New York 66, N. Y., has developed a 
new open lead which is said to insure 
lower signal loss in u.h.f. and v.h.f. 
installations. 

The new line has a nominal imped- 
ance of 250 -275 ohms and can be used 
with 300 ohm equipment without mis- 

s match. The narrower spacing for 250- 
275 ohms is said to be more desirable 
at u.h.f. Losses are .35 db per 100 
feet dry at 500 mc. 

Distributors are handling this line 
in spools carrying 100, 250, and 500 
foot lengths. 

LINE SPLICER 
A new, solderless transmission line 

splicer designed to provide a constant 

impedance splice for tubular type 300 
ohm lines to flat types has been an- 
nounced by Mosley Electronics, Inc., 
2125 Lackland Road. Overland 14, Mo. 

The splicer, Catalogue No. 29 -S, is 
intended for use with any of the cur- 
rently- available tubular or oval types 
of line in use for u.h.f. installations. 

TELESCOPING MAST 
Alprodco, Inc. of Mineral Wells, 

Texas is offering a telescoping slip -up 
television mast to the trade. 

Made of hot -dip galvanized heavy 
gauge tempered steel tubing, thumb 
bolts engage curved tube nuts for 
May. 1953 

SEE OUR AD IN MAY -JUNE ISSUE OF "SCIENCE d MECHANICS" FOR MORE LOW PRICE SPECIALS 

`- =- RAFTS OF SURPLUS FROM 

Ff Et)RM%0 STANDARD SURPLUS 
MODEL GO-9 TRANSMITTER 

ONLY A FEW LEFT 
All I,r :lml ',v.v. 1110 Watts , w. 50 'S et -.I,,,. 

mrate. from t 111 L' . NW t'y.-ii, easily consulted to 
00 Lyle operation. Low frequency range. 11111Kí'. to 

1:I. Ìe'0 K, KC. 

ilII ta,1, 
11,1.1, ,., 1, cow,. 

'$59.95 
data 

ARMY AMMUNITION CANS 
Type 51.3 

l 
, 5 'al. Cans 12' long x 0' 

Wide x 7th" Uevp. 
Type M.1 Cann 1012- Long x 31b 
Wide x 6th. Deep. 
All aluminum with Leather Handle and 
In lige,i Top with hasp. Use for all Your ,all parts or tools. O.D. Color, clean them 

$1.5Ü and buff or paint Each ,D 

HI AMP. TRANSFORMER 
I1 Volt AS Amp. output-113 Toll nn t'y. Input. Ideal 
for w,lding or Heavy Ell. Tubes or Heat- $ 4. 15.95 Approx. AIrox. Wt._ 511 I.hv SPECIAL at 

SCR283 RADIO SET 
Brand n w- Conslnting of I_11C129 Receiver 
xbnflar t, lit' -16. and I 10'1:111 Transmitter 
with Coils. anti all Till,,... Dena . Con- 
trol Boxes. Mounting Barks. Instruction 111ok. 
Antenna. Relay. etc. 1.44Ss Cables. 
All New 539.95 set 

ARC 5 EQUIPMENT: 
TRANSMITTERS 

4 to 5.3 MCS.. 8.95 
5.3 to 7 MCS. 7.95 

511 tit ry 
s aal. all tulles tit lo excellent condition. 

R- 4ARR2 RECEIVER - 
234.2511 MCI 

npleM h all tubes 
d dynamotor. Exe l- 

tton ro di- $19.95 
COMPONENTS RECEIVERS 

190 to 550 KC 516.95 
6 to 9 MCS. 9.95 

All above Receivers 
complete w i t h all 
tubes and dynamotor. 
In 

. 
xcellent rondl 

fion. 

MOUNTING RACKS 
Single Trans. ..51.00 F..a. 

Double Trans... 1.73 F.a. 
Triple flee. . 2.25 Ea. 

RE.2ARC.5 
RELAY UNIT 

Comp. with Meter and 50 
MMFD var' $4.50 tend....... ...n. 

MD.7 ARC -S -PUSH 
PULL 

n 
MODULATOR UNIT 

,p. II tubes and 1 dyna- 
I:re 

$11.50 

DYNAMOTORS 
TYPE INPUT V. OUTPUT V. M.A. PRICE 
1151.100 1 

2 50 200 514.95 
1111.77 12 111110 350 19.95 
PE -ölt 28 2.',O 00 2.95 
ÌM 

30 _ 22i1 BO .95 
2 28 2511 fil) 3.95 All(' -5 2.8 500 1011 .95 ItU10 2J 330 1:15 6.95 

450 100 2.95 
REVERSIBLE MOTOR 

I /40 II.P. Bau -bearing 3450 
Il.l'.M. In Vlnxt prof case. Needs 
t411y a capacitor for starting. All 
lrand New. 110 v.. 60 $4.95 

t'y. Special Low Price... 
,1 a 1.1 1 ,, $0.89 Ea. 

ARC -4 TRANSCEIVER 
140 -144 M('. bleat 

1 

for _ mete... Complete 1lh 211 

a 
t ., nut mnl 1144N. 

1AND NEW $29.95 
BC 357 MARKER BEACON 

75 a1e. uses 1- 12507. I- 12, 8 rules. Excellent con- 
Wdition. Lees Tribe. 53.93 ith Tubes 5.95 

B -3A INTERVALOMETERS 
Thin nit was useol to release bomb loads 
at different time intervals and nOve can be 

l'nenipleteelw'l0for two1820 11xtuÌles:l ourax.etc. n- 
altlee lays and other related $6.95 

parts. F:see Vent Condition Each 

CRYSTALS 
ET-241 54th Funda- 
mental Frequnciesli td elw in Kt'. 

370 390 410 430 449 469 488 
372 392 412 432 431 470 488 
374 394 414 434 
376 396 416 436 
378 398 418 438 
380 399 420 440 
let 00 422 442 38 402 424 444 
386 04 426 445 
388 406 428 447 
Each Frequency 
500 KC. 

508 
510 
512 

454 473 492 514 56 75 94 316 
438 477 496 518 
460 479 498 520 
462 480 502 64 482 504 
466 

69c É .; 3 for $1.50 
51.50 

12 VOLT BLOWER MOTOR 
The famous Trade Winds Blower for use on trucks. Boats. Etc. Ideal for Engine Ito ,u, 

Is completely enclosed 1 

ck1,r,x1f. 4" inllet. F ch S9.95 All Brand New 

SELENIUM RECTIFIER 
1. T. A T. Type N., 5112.511 - 51' I,..1,ot 51,1.. 
Full Wave. 213 Volt DC Out 

1 

- n 1 $9.95 All Brand New 
PROP PITCH MOTORS 

For .5 ) o n, Beaoteoo:,: 'nm N..lt to :12 
Volt. A.C. or 11.1'. 4 11.1'. Motor: 

ARPLIM BRAND 
DOW 

Earh $16.95 

MIDGET SELSYNS 
type operates from 6.12 Vrilla 611 Cycle. Use as booth 

ps1 
tier slid receiver. These compact little units draw 

t no current and work fine lfor all remote position 
Indicating applications, )D 21/4x2V452- llas storing 
1 
return abaft. All New (APP., wt. 

lb. Each $2.50 Al'S Type, as above but has a Contiosous 
rotating abaft. compact unite are all new. $4.95 

SIGNALING BLINKER LIGHT 
Rame Light as used ni, U.S. Navy Ships for 
visuel signaling between ships. 3' diameter 
with 
Plate Lwith 

shutter. 
tng yoke 

on 
and 

110 Con - 
bulbx ano parts. All New Eeeh $14.95 

BRASS SELSYNS 
Dewey Duty Befalls Selsvns. IIO s Its 
80 Cycles AC. 
TYPE 11-2 to t1i: $35.00 

NEW 12 VOLT BATTERIES 
For Mobile or light Airplanes. In origi- 
nal factory boxes. Weigtt, 37 Lbs. 

Sua^ wide x lu' long x 10" 
high. Signal Corps Type BB -53. 12 
Volt. 34 All. 
A real feuille surplus value $9.95 

while they all new Ea. 
RC 373 TUING UNITS 

4500 KC -0200 KC: 6200 K(' -7700 KC; 7700 KC-10000 
Kt': 1061111 KC- 12500 KC. With Vernier Dial and many 
parts Which alone are worth 5 limes our9Sow Prove 

TU -5 2000 KC to 3000 KC 55.95 
WILLARD 2 VOLT RADIO BATTERY 

NEW. Uncharged (Appr. wt. 
4 lb..) TYPE 20.2 Ea. $2.50 
Complete set of three wit, w1. and 
Connections to make n 0 volt, 20 Amp. 

Um.) .S 
Hrs. Battery Uncharged $8.95 (App', wt. l f, ...et 

2 VOLT VIBRATORS. VBBA Synehronnux Type. Used 
:, 11 1 table radios laving 2 voit wet 

e 
11 11'1.00 

new supply. All ne ta. .Y 

AIRCRAFT HEATERS 
Stewart- Warner Gasoline neater with 24 Volt Blower 
1.blur a itched 8.551 O.T.U. Per Hour. 
All in Excellent Condition Earl, $4.95 

12 VOLT GENERATOR 
Same 

a 
generator WWII In Trweks and Trnrtor units. 

12 Volt 2 i Amp.with 5'- P,tlley for i, ris rt Ii u $12.59 
to n gins Used t Earn 

11 SOUND 
engine. 

HEAD AND CHEST SET 
Ise Maine way as Rand Set except you have freedom of 

oration. Excellent 
Batteries 

It Ion 
power tires required for 

521.55 
HOBBY MOTORS 

Operates fron, 110 Volts. 00 Cy.. AC. 
Geared Molar,: 11 Speeds: coon RPM.. ' lie 

(1 
used or Bar-II-Otte 

These motors 
e iIs H o m e e 

Work 
tim,. Each speed 

on 
separate r ) shaft. Can I le n yll 

lip :o 

arately or at the same time. All New. 
Each $12.95 

CAPACITORS FIXED OIL FILLED - 
Solar. Pyranel. C.D.. Etc. 

ALL D.C. VOLTAGE RATINGS 
R a1FD. 4nn SI..SO.IS 1 MEP. 11nM S ..51.00 

3X3 MED. 400 V.. 1.95 2 MED. 1000 V.. 1.25 
IO MFR. Mat v.. 2.95 N MED. luau V.. 3.95 

1 MED. 000 V.. .75 10 MID. 10th V.. .95 
4 MFD. GOO V.. 1.95 1 51F». 1500 V.. 1.50 
5 MED. BOO V.. 1.93 4 MED. ISIS) V.. 2.25 
8 MED. 600 V.. 1.95 0 MED. 1500 V.. 2.95 
7 MED. 0110 V.. 1.95 

1 MED. 200o V.. 1.95 
R MED. MIO V.. 1.93 2 MED. 20110 V.. 1.95 858 MED, 000 V . , 2.23 MED. 2000 V, . 3.50 10 MED. 600 V 2.23 
13 MFD, ß0O V.. 2.95 1 MED. 3003 V.. 3.95 
20 MED. 000 V, 2.95 1 MED. 5003 V.. 5.95 

CAPACITORS TRAN NUTTING VARIABLE K 1 MMFD. to 75 MMED. Vs. Spacing $1.95 D 12 MMFD. to 125 MMF'O. 3111101, Peak 3.50 
1 

28 MMFD, to 1111 AIMED. 5011f1 V. Peak 3.95 
F 12 MMFD. to 150 MMFD, :1000 V. Peak 3.50 

A7 MMFD. to 81 MD. MF 1500 V. Peak 1.00 With Natin,al l- Velvet 5'ernler' Dial. Ail New Hammerlond. Cardwell. Etc. 
MICA CAPACITORS 

('A1. 5v. VOLTS 
.25 250 
.015 1r.10 
.102 10110 
.065 
.117 10110 

10110 
.0:15 1500 
.030 15111) 

15110 
.075 1500 

l;3 2000 
.111 20110 

.02 
21100 

3 2000 
.000075 2500 
.0111125 25110 
.0008 2500 
.025 
0015 3000 
.002 3000 

PRICE 
51.95 

.75 
1.00 
1.00 
1.23 
2.30 

.75 

.73 

.75 
.75 

1.95 
1.50 
1.50 
1.95 
.7s 
.93 
.75 

1.30 
1.00 

CAP. W.% oLT.9 
,0113 
.0115 Il ol 
1135 

:1111n 1]1111 
.00111 
.00015 5000 

1112 51111 
n 

.00093 :12 6 
1 

.11011:75 
511111 

.1111115 S000 

.0110 510 
,00072 5100 
.1100)75 S0011 
.0008 5000 
.nn1 5030 
.0011 5111111 
.01115 5 02 51110 
1104 50'10 

.0115 511110 

.0000 01110 

.001 0001 

.11001 75 111 
,1101 75W 

PRICE 
$1.50 

1.00 
2.50 
1.25 
1.50 
1.95 
1.75 
2.25 
2.25 
2.50 
2.35 
2.75 
3.25 
3.33 
2.75 
3.25 
3.25 
2.9S 
3.23 
3.25 
3.50 
3.75 
3.50 
3.30 
2.95 
3.95 

.00015 000 .35 

.01 
12111 .1! 

.0111 
(105 121 .50 

.01 2500 1.50 
.01 600 .65 .1102 2500 1.00 
.02 800 .75 ,110115 2500 .65 .03 cam 

600 .35 .1K11121 2500 .75 
.00005 2500 .75 

An Mall Ordre. Promptly Filled. F.O... San Franc.,co . All California Orders -Add 3 / Sales Tax Do not send postage stamps. Welt. for new 1933 free booklet litina our stock d pr.ce. on Radio. Eleetron,es, Tools, Hard. Motors. Wire. Meters, flatteries. Aluminum Sheets. etc. 
r 

20%11 Dep. on all C.O.D. orders. All items subject to 
ware. pior sa a and proves subject to change without notice. On purchases under $5.00, send fun amount. 

STANDARD SURPLUS 
1230 Market St., San Francisco 3, Cal. 

Telephone HEnllock 1 -3106 
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ra 

and not one 

ERIE 413 
is fast becoming 

THE REPLACEMENT 
for high voltage 

T V filter 
applications 

ERIE 
ILSIST OE LOU. 

HIGH VOLTAGE 
CERAMICONS 7 

Thousands and thousands 
are in use ... 

has ever failed 
The ERIE 413 High Voltage 
Ceramicon is an innovation in 
capacitor design and has had 
wide acceptance by servicemen 
everywhere. 

The Reason ... ONE BODY, plus 
the correct combination of replace- 
ment terminals, permits any ser- 
viceman to carry a minimum stock, 
but at all times to have the correct 
replacement available. It's as 
simple as that and greatly reduces 
inventories. The illustrations on 
the left tell the story. 

ERIE components are stocked by leading 
electronic distributors everywhere. 

ERIE RESISTOR CORPORATION ... ElECTEONICS DIVISION 

Ma", Offices ERIE, PA. 
Savi One, Clie,.de, N 1 Philodelph.o, P. E..eab. N.Y Cht,aye, IIL 

Detroit, 

h 

.,".... " C;a I, OOhio lo, Angeles, Cal.' 

E, Fo,.a.,e, ERI PA. LONDON, ENOLAND TORONTO, 

When answering Advertisements 
be sure to mention 

RADIO & TELEVISION NEWS 

L. A. HAM SHACK 
METERS -WESTON SANGAMO 

ALL NEW ALL D. C. 2" MACE 
0 -5 Ma $3.29 0 -15 Ma 
0 -50 Ma 
0 -100 Ma 
0 -200 Ma 
0 -300 Ma 

0-2 Ma $3.95 0 -500 Ma $9.00 / 
Mfg'rs inquiries: lots over 100 

Voltmeter. 2" sq. -0 to 20 Volts $3.29 
DC Voltmeter. 2" sq. -0 to 300 Volts w /Ext. re- 

sistance. Complete $3.95 3 for $9.95 
RF Ampmeter. 2" sq. -0 to .5 Amp $3.95 
Ampmeter. 2" rd. -0 to 50 Amps. $3.29 
Ampmeter. 2" sq. -0 to 50 Amps. $3.29 

3 for $9.00 
3" Round Meters. DC. All New. 0 - 15, 0 - 30, 

0 - 300 Mills. $4.95 Each 3 for $11.95 
Milliampmeters. 21/2" rd. 0 -30 Mills. Each $3.95 
Milliampmeters. 2" rd. 0 -50 Ma. 0 to 5 Ma. 

movement. Each $3.29 3 for $9.00 
Thermocouple. 2" rd. 350 Milliamp. HF... $3.29 

"S" METER. Illuminated face. 
Full scale reading of 5 ma. A 
standard value for most "S" 
Meter Circuits.23/e': Black face. 
New $2.49 
Amp Meter. No. 60 -0 -60. 
New $1.29 

MODULATORS Used New 
BC -456 with Tubes, less dyn. 2.95 
MD -7 Modulator Dynamotor, 28V 3.95 
BC -433 Receiver -with tubes... 24.95 
MN -26C Compass Receiver 24.95 $39.95 Used $2.95 
MN -26Y Compass Receiver 24.95 39.50 i/ Matchin Transformer for HS-30 .69 
BC -357 Marker Beacon Rec. W.O. Tube 5.95 9 

Cash with order. Prices subject to change without notice. California orders please include 3E /2% Sales 

Tax. Please include approximate postage- Excess will be refunded. What Have You in Surplus? Submit 

at PICO 1306 BOND 

L. A. HAM SHACK LOS ANGELES 15, CALIFORNIA 

EACH 
Or 

3 for 

SELLS FOR LESS 
COMMAND AND /OR ARCS 

TRANSMITTERS and RECEIVERS 

3 -6 MC Receiver Used $8.95 -New $17.95 
6 -9.1 Receiver Used 7.95 -New 12.95 
Triple Receiver Rack 
V.H.F. ARCS Transmitter or Receiver, 

Complete w /tubes Used 24.95 
Used New 

4.5.3 MC Transmitter with tubes $ 8.95 
5.3 -7 MC Transmitter with tubes 8.95 
7-9.1 MC Transmitter with tubes 10.95 $19.95 
3.4 MC Transmitter with tubes 18.95 
28V Receiver Command 

1.95 Dynamotors 
CIVIL AIR DEFENSE or 2 METERS 

Modulation Transformer. BC -375 New 
BC 306 Antenna Loading New 
FL8 Filters -A's, B's, C's New 
FL5 Filters New 
Hand Keys-J-38 New 
Heineman Circuit 115 V., 20 amp. 
Breakers 115 V., 5 amp. 

TRANSFORMERS 
12V 24V 2 om 110V primary 
Code Tapes for TG -l0 15 rolls. New 

$3.95 

1.95 
.95 

1.95 
1.39 
.97 

$2.95 
7.95 

DYNAMOTORS 
PE -103 New Case $29.95 
PE -73 29V @ 20 amps. output 1000V @ 

9.95 .350 amps. 
PE -77 14V @ 40 amps. output 1000V @ 

.350 amps New 

HEAD SETS HS -33 
New $4.95 HS -30 

HS -23 
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easy finger -tip locking of joints. 
Notched bottom ends assure positive 
orientation, automatic joint locking 
clips, and erection safety. The unit 
features automatically- aligning mast 
sections with rotating guy rings and 
optional bases. 

The "Custom- built" mast can be 
installed by one man. 

AUTOMATIC IMPEDANCE MATCH 
R?/tel Electronics Mfg. Co., 9820 

Irwin Ave., Inglewood, Calif., is mar- 
keting a new patented device which 
matches impedance automatically and 
exactly between antenna, lead -in, and 
receiver. 

The "AIM" unit corrects impedance 
mismatch of greater than 10 to 1 

ohmic ratios by means of a relatively 
simple- appearing, conductance- induct- 
ance coupling circuit. Use of special 
lead -ins to avoid mismatch is, there- 
fore, eliminated. 

The unit is attached to the receiver 
with which it is to be used thus mak- 
ing installation simple and easy. 

TUBE CADDY FOR TV 
Argos Products Co., 4753 N. Broad- 

way, Chicago, 40, Ill., is on the market 
with a deluxe tube caddy which incor- 
porates a convenient tool tray for tele- 
vision technicians. 

Other features of the new model 
include heavier draw type clasps, a 
standup support for the cover, and 
black- and -white pebble -grain leather - 
oid covering. The deluxe model meas- 
ures 18" x 141/2 " x 914". The company's 
regular and junior models are also 
available. 

Price information a n d complete 
specifications on any or all of the 
units are available from the company. 

HIGH -PASS FILTER 
Bud Radio. Inc., 2118 E. 55th St., 

Cleveland 3, Ohio, is marketing a fil- 
ter unit that will eliminate or greatly 
reduce television interference from 
broadcast stations, ham transmitters, 

diathermy and ex -ray equipment, auto 
ignition systems, and many other in- 
terference- producing sources. 

The high -pass filter is designed to 
have a cut -off frequency at 42 mc., 
thus rejecting signals from 0 to 42 mc. 
Since there is no attenuation above 
42 mc. picture strength is not affected. 
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AEROVOX capacitors. ATLAS Sound 

-BTU B ES 
015 
0Z4G 
115GT.-- 79 
IA7 69 
lA7CT .19 
1B3GT .95 
185 29 
1N5GT 59 
1166T. 

69c ILI 
116 _., 
ILM 1 19 

1LA6 19 

ILCS 169 it 1.19 
1 1 9 1. 119 

1184 .. . .1 19 

ILNS 119 
MGT 
15GT 79 
IQSGT 
IRS 
ISS 99 
114 

69ç 114 
1U4 
IVS 8 
IV 18 
1X21 19 
216 
2X7 
2X2/879 69 
3Q4 .69 
305Gí n 

89c 

ALL TUBES are guar- 
anteed for one year . 
Individually boxed. Very 
BEST BRANDS available 
for immediate delivery! 

3S4 _.....69 6AX5 79 666C 
314 .95 61X6 69 MGT 
574 1.40 6AY5GT 89 615GT 
5Ú4G 59 684G 144 616 
SVCG 87 68861 115 617G 
5W4 
SW4G7 . 

50, 613A6 
09 6817 

59 

00, 665GT 
51367 .45 6005... U09 66661 
514G . 54 68C7 ..1.05 61UGT 

89 5X4G 
. . 81c 68E66í -. . .59 615G1 

613.. .1 .68 6105 enj. 6L6G 
617 1.21 6816 W. 6166Á 
6Á86T 
6184 
6187 
6Á`5G7 
6AC7 
6AG5 
6AC7 
6AH6 
6165 
6166 
6115 
6ÁQ5 
6ÁC6 
6165 
6ÁT6 
6ÁS5 
6ÁUS67 
6AÚ6 
6AVSGT 
6ÁV6 
61X4._ 

69c 
68G6G 1 69 617 
6B116 696G 

1.15 6816 69c 6N7GT 
.89 6867 1.19 6P5GT 

145 6817 79 60761 
105 6896 1.19 687G1 
149 68Q6GT q85 6S4 
169 6801 _ 

1.. 
6SIGT 

.89 6811 LO 6S8GT 
1.08 6C4 .59 6SA7GT 
fill` 6C5CT. 6SC7 

666 :: 69c 6SDIGT 
.el 6086 6Sí5 
79 6CD6G .1 .69 6Sf5GT 
59 606/78.. 1.10 6SG7 
90 6D8G_. I.15 6SH7 

129 6E5 69 65HIGT. 
59 6F5`7 6517 
.89 61661 59c 6S17GT 
.59 617 1.59 6SK7GT 
69 6186 1.59 6SL7GT 

TELEVISION 
SIZE 

SEND US YOUR lin. 
ORDER AND WE 8 in. 

WILL SHIP 30 in 
FROM STOCK 12 inc IMMEDIATELY 14 in. 

15 in. 
METAL TUBES $1.50 extra 
Electrostatic Tubes $1.50 ex 

Systems. BOGEN Amplifiers. BUD Variable Capacitors. CLARO 
--1 

n 
o 

FREE OFFER! 
5 SMALL SCREWDRIVERS with rotating handle and 
handy case with purchase of S10 or more -or 5 lbs. of good usable radio service parts with order of 
100 tubes or more -or o kit of assorted radio re- pair hardware free with purchase of 50 tubes or 
more. 

89 
59 
79 
69 

115 
69 
59 
69 

119 
95 

119 
1 40 
1 19 

69 
59 
69 
59 

115 
1.25 

59 
.59 

69c 
.69 
79 

59c 
69 

PICTURE TUBES 

6SN7G7... 69 
65Q1 

59 6SQ7GT . 

6S17GT.. .59 
6SS7 . 99 
678 .. 89 
6U6 

69c 6U6GT 
6U7G. 
6U8 . .89 
6V3 

. 1.29 
6V6GT .. 69 
6WIGT 59 
6W6 69 
6X4 
6XSGT 

c 
sryo. 

6Y6G 
J.1 9 

624.84 72 
7M 95 
7A5 119 
IA6 89 
7/17 _ 79c 

7B/ 89 
785 89 
786 89 
781 
788 
765 
716 
7C7 
7E5 . 

7E6 
7E7 

89c 

PRICE SIZE PRICE 
h $17.95 16 inch 519.95 
h 31.50 17 inch 20.95 
h 12.95 19 inch 23.95 ONE FULL 
h 16.95 20 inch 24.95 YEAR 
h 17.95 21 inch 26.95 WARRANTY 
h 19.95 24 inch 54.95 ON ALL 

TYPES 

717 89 
!lö 1.17 

G7 1.19 
7N7 105 

K, 1.19 
7L7 79 
7N7 69 
70 7 

7 1 
1 9 

1.19 
1S7 119 
7V7 79 
7W7 1.19 
7X6 1.05 i 19C 
724 89 
12M 159 
12A8 69 
I2AH7 138 
12AL5 54 
12A76 59 
12AT7 89 
12AU6 69 
12AU1 79 
12AV6 59 
12AV7 89 
12AW6 119 
121X4... 69 
12AX1 .69 
128A6 .59 
12817..._ 1.19 
12BE6 . 

12816 59c 

128117 . 69 
128Z7 - 1 19 
12F56T 65 
12116 . . t 89 
1215GT - 75 
126167 .. 69 
120761 89 
125A7GT. 69 
125C7 105 
I2SF5GT 69 
12SF7 .99 
I2SC7 89 
12SHIGT 
I2S11GT 
12SK7GT 
12S17GT 
12S N7GT 
125Q7 
12SQ7GT 69c I2SR7GT 
1213. 95 
11A7 I.05 
I4AF7... 93 
1486 
HIHI 
14C5 
1407. 
1417 
1418 
1487 

691 
99 

89C 
1.25 
I 12 

I 05 
1/5 
112 

14Q7 105 
1497 1.19 
14X7 1.19 
19666G 149 

IMPORTANT NOTICE 
We of Premier have always felt that our 
duty to our customers extended beyond 
the simple job of selling parts. After all, 
lots of people sell and so what really sets 
one apart from the other is service. 
As an extension of Premier service, we will 
publish here each month special items of 
interest to all servicemen. These will in- 
clude service short -cuts, special speed -up 
methods, test equipment hints. and even 
offers of reprints of good service articles. 
Like the reprint of the informative scope 
article that appeared in the January 1953 
issue of RADIO NEWS. If you wont a 
copy, drop us a line and one will be 
shipped fo you post haste. 

19T8 . 89 
25AC5GT 104 
25806GT.. . 1 15 
251661 .. 59 
25W167... . 69 
25Z5 69 
25I6GT . .69 
32L7GT 1.15 
26 .. 

59e 27 

3585 .99 
3585 

c 69 35C5 
Y 3516 

3594 59 
3514 .. 

3517 
dk, 
1t70 

3514 
3515 55 

38 
39/44 88C 
41 . . .72 
42 .69 

2 
;525 

pp26r09 

50A5 1.05 
5085 
5oC5 6 
5006G 1 39 
5016 69 
50X6 69 
50E6 99 
7017 
70L7GT 
/1A 

89c 

75 .79 
69 

78/606... 1 10 

83 
84/614 - 172 

VR OS 
VR750. $119 
11717 110 
117H/ 1.95 
II7P1 1.95 
11713 .59 
11716 119 
807 1 55 
813 10.95 
8661 149 
2050 . .. . .2.00 
2051 1.15 

.er tube 
ra per tube 

MODEL 300 PRECISE OSCILLOSCOPE 
HERE IS THE BUY 

7^ tube sire, 
mag. 

Oilier, com- 
plete putt n. 
pun from i 

Put through 
Verti- 

cal 
nm . 

sensitivity 
10.6 R. 
M. S. p e r 
inch. 6 a 

9áñ:, '0° to 
co IVE me, pl complete 

with phasing 

blanking con- 
trol, Intensi- ibm and 
self-measure- 
ment peak to 
peak feat u re 
with a 

plihers throughout found Eolyh scooe selling for over 5950.00. elus,ve easy 
feature: all small tubes mounted directly behind front Panel. 

In kit form ONLY $94.95 

VTVM PRECISE 
Vacuum Tube Volt - 
Meter 1'; accuracy 
si 
ceramic 

Coas 
precision D° on C con- 

; FM zero 
ment scale: burn -out 
proof circuit. Rugged 

ire 4',t' meter. 
Model 909, factory 

a_ wired 
909K-Kit 

o 125.98 Rile wired 54 .. my 

WE PAY FOR YOUR DUD 
Your worn out picture tube is worth money If It Is 
not broken. 
SIZE WE PAY SIZE WE PAY 
7' 51.00 14' 53.00 
e' 1.00 15'... 1.00 

10' 2.00 16 3.00 
12'. 3.00 17'... 3.00 

SIZE WE PAY 

ir S4.00 

21 S.00 
21 9.50 

These allowances apply when you purchase the same stie . eforo tube. 
REGENCY UHF Converter 

UNIVERSAL-CON- 
VERTERS ALL SETS - 
the only ter re- 
comm ..... fothe 
5,000.000 split sound 
and video TV sets now 
In use as 11 as all 
intercarrier TV C91.4ß 
sets. NET id O 

TV SET SPECIALS! 
"FAMOUS NAME TELEVISION SETS "! 
Automatic Gain 
Control 
Standard Coil 
CASCODE 
TUNER - adapt- 
able to UHF 
Best reception 
even in fringe 

Meet all Standard RTMA requirements Finished in luxurious mahogany 
M anulacturer Licensed undw RCA Patents: 

17' Table model, now only. $159.95 
20 Table model, now only $172.03 
17 Console, mahogany 5172.03 
21' Console, mahogany 
21' Console. blonde wood 5217.21 

5204.21 

P. M. SPEAKERS Si 295 12' COAXIAL PM SPEAKERS 
High Fidelity with high 
pass filter attached. 20 watt: 40- 
17500 cps. response; Bohm Voice - Coil. 
8' COAXIAL PM 
SPEAKERS 
Very best quality- NATIONAL 
BRANDS. Individually Packed. 
3'... ea. 51.39 8'. ea. 53.23 
4'... ea. 1.59 10'.. ea. 5.10 
5'. ea. 1.59 12'.. ea. 5.95 
6' SPECIAL P ICE ea. $1.79 

MISCELLANEOUS BUYS 
I. F. TRANSFORMER 456 Kc 19c 
PILOT LIGHTS. Type No. 47 
30 for 39c 100 for 52.95 VOLUME CONTROLS with SWITCH. 
2' shaft 1 meg. ' g. I. meg 34c 
SINGLE ION TRAPS ea. 15c 
OUTPUT TRANSFORMER -for 501.6 29c 

for 
UNIVERSAL OUTPUT TRANS- 

FORMER. 
6V6 39c 

12 watt 99c CHIMNEY MOUNT for TV ant.. 98c 
6 loot LINE CORD UL .. 10 for 51.95 TV INTERLOCK CORDS ea. 49c 

ea. $9.95 

RESISTOR KITS 
Insulated 1. , 1 and 2 watt assortment of most used values, I.R.C. Ohmite, SZ of 95 Stackpole, Speer, etc.. 100 for 

TUBE KITS 

v 
m 

BEST BRANDS a 
AT 

BEST PRICES 
-o 

3V4. 154, 
5 IRS. 155 2.19 tr 304, 1T4. 105, 155. 

List Value 58.00. Tube Kit only.. $1,98 n 
List Value S7.80. 4 Tube Kit... 51.98 
1U4, 354, 155 IRS. List Valu 

1.98 57.80_ All Four Tubes for $ J ,7U 

AC -DC Portable Kit. All for 
12ÁT6, 12BÁ6, 1213E6, 35W4, SOBS. 
5 Tubes for 

50L6GT, 35ZSGT. I2SQ7GT, 125K7G, 
125Á7G. 5 Tubes for 

NEW DAVIS SUPER -VISION 
TV ANTENNA 

Unbeatable for fringe area and DX- 
The only television antenna with a money-back guarantee. With the new Electronic Dipole S S2055 less mast 
5' aluminum mast heavy gauge 1 ': diem. with Interlocking end. Slip two 
sections together for a ten 
footer each 

$ 00 

82.49 " 
$2.59 
$3.22 Ñ 

r 
o 
Ó 

ñ 

o 
á 

o 

I.) 

; 

J. 

D 

sqc 

D 

tio 

c 

3 
fp 
eg 

53195 
$2895 r 
$2395 Á 
$5995 ñ 

TV ANTENNAS 
30 Element conical ... rugged 
throughout only $3.95 
Double bay array, with stack- 
ing bars $7.75 

4 Bay array, with harness and stacking bars 514.95 
8 Element Conical ..only... 52,95 

TV ANTENNA KIT Fringe Area 
DOUBLE "V" $95 High Gain, Best Pictures Possible 

complete with 300 ohm line. Insulators, 
Complete guy wire, hardware. full size antenna with double length 9 ft. mast 

300 OHM TWIN LEAD á 55 Mil. 100 ft. .$1.49 1.000 ft. 1 095 
20 GAUGE 80 MIL 100 ft. $1.89, 1000 ft. 516.95 
TUBULAR 300 OHM LINE 1,000 ft. $34.50 

$495 100 ft. 

r1n 

PREM 
T.V. RADIO 

ER 
SUPPLY 

:t, TV PICTURE BRITENER 
For correcting 
soft, dark or weak 
picture tubes. 
ONLY 

21" TV CONVERSION KIT 
Consisting of roc- <c_ 
tangular tube, 70 

,r8 Il l' DEGREE YOKE, 
Beautiful Mask and 
FLYBACK TRANS- 
FORMER 

Division of Conti ental Corp. complete 

a TERMS 209 DEPOSIT with order. balance 
20' TV CONVERSION KIT, as above, 

3237 W. North Ave. Chicago 47, III. C.O.D. All shipments F.O.B. Chi. complete...... .. 
Caro. ORDERS LESS THAN 95.00 -$1.00 SERV- 17' TV Conversion Kit, as above, d ARmitage 6 5550 ICE CHARGE. CABLE ADDRESS: CONTULAB. complete.. 

E These prie super- sede all o e.,io advertised prices. 24' Conversion Kit. a bled to channe without notice . 

uaaoy am '901V1V0 patoJ}soll! A1e4aldwoa Jai 311áM paau noA y71gM JagWnu pad Jo /puo JagWnu IapOW pup tas fo OWDU ay; 
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Special Offer On This 

Complete RADIO 
ENGINEERING 

LIBRARY 
neu'. 1 p -1'o -/pale Ldieiotr of Fa- 
tuous Library Corers 11 hole Field 
of Radio Engineering. Plaees 
Latest Facts, Standards, Data, 
Practice, and Theory At Your 
Fingertips. 

The five big volumes of the new edition of 
the Radio Engineering Library now include 

the very latest facts, standards, data, and prac- 
tice. This Library will help solve hundreds of 
problems for designers, researchers, engineers, 
and students in any field based on radio. 

Written by leading radio engineers, these 
books cover circuit phenomena, networks, tube 
theory, vacuum tubes, amplification, measure- 
ments, etc. -give specialized treatment of all 
fields of practical design and application. They 
provide you with a complete and dependable 
encyclopedia of facts. 

5 Volumes, 3872 Pages, 2770 Illustrorioe,. 

Eastman's FUNDAMENTALS OF VACUUM 
TUBES, 3rd Edition. 

Terman's RADIO ENGINEERING, 3rd Edition. 

Everit's COMMUNICATION ENGINEERING, 
2nd Edition. 

Hund's HIGH FREQUENCY MEASUREMENTS, 
2nd Edition. 

Henney's RADIO ENGINEERING HANDBOOK, 
4th Edition. 

SEND NO MONEY 
Special Low Price -Easy Terms 

On this spas sal offer you get tits. Library tor S77So instead of 
$47.50 You save $6.oc and may pay on easy terms. Nail coupon 

below to examine the Library FREE for to days. No obligation. 
These books are recognized as standud works; you are bound to 
need them. S0 rake advantage of this special money-saving offer. 
,Na,f reapar .or once 

r 
McGraw -Hill Book Co., Dept. RTN -3, I 
327 West 41st St., New York 36, N. Y. 

Send for io days' FREE trial, the RADIO ENGINEER- 
ING LIBRARY. if not satisfied I will return books. Other- I 
sire I will send $7.50, plus delivery charges, then; and $6 I 
a month for 5 months. (Reg. price $43.50; you save $6) 

Name 

RTN -S 

P.mpioyed by.. .. .. .. .. .. .. 

ElWe'll Pay Delivery Charaes if you enclose $7.50 I 
first payment WITH coupon. Same return privilege I 

for full refund. (Offer applies a U. S. OI,.) 

Home Address 

(try & State.. 

128 

The unit measures 31 /a" x 2%" x 11/4" 
and is housed in an aluminum case 
which may be mounted at the rear of 
the TV cabinet. 

U.H.F. CONVERTER 
Granco Products. Inc., 36 -17 20th 

Ave., Long Island City, N.Y., has de- 
veloped a u.h.f. converter which fea- 
tures coaxial cavity tuning. 

The Model CTU incorporates three 
coaxial cavities, two functioning as a 
bandpass preselector with the third 
controlling the local oscillator fre- 
quency. A cascode amplifier and a 
power supply complete the unit. The 
preselector is essentially an over - 
coupled, double -tuned transformer 
with a balanced 300 ohm antenna in- 
put and unbalanced output to the 
mixer. The local oscillator tunes be- 
low the signal frequency for double 

L_ 

the video detector it would be suscep- 
tible to noise interference. On the 
other hand, if it were to receive the 
signal only from the output of the 
final video amplifier, synchronization 

superheterodyne or converter applica- 
tions. 

The unit is controlled by a single 
knob with the complete u.h.f. televi- 
sion band being covered by five turns 
of the tuning knob. The circular dial 
is calibrated directly in channel num- 
bers. 

Noise Immunity Circuits 
(Continued from page 56) 

would be hard to maintain on strong 
signals due to sync compression. By 
combining the signals from both 
points, good synchronization can be 
maintained over a wide range of input 
signals. 

Next month's (concluding) article 
will describe the operation of several 
other noise immunity circuits. 

(To be continued) 

Fig. 10. (A) Schematic diagram of the G -E noise canceller circuit. (B) and (C) show 
the strength of the signals reaching V,,, over paths 1 and 2. See text for details. 

VIDEO OCT. 
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L256 
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1606( _1 (.7 8339 

SYNG FED TO CLIPPER 

161 (b) Ic) 

WEAK ME09.61 ST 
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International Short -Wave 
(Continued from page 74) 

Calif.) Noted with English 1730 -1800 on 7.500, 9.040 (best), 
11.690A. (Sutton. Ohio) 

Costa Rica -A new San Jose station is noted on 6.502A 
from around 2000 to as late as 2330; seems to announce 
"Radio Excelsior." (Robbins, Ind., URDXC) 

Cuba-- Some weeks ago, COBZ, Radio Salas, conducted 
tests in English- Spanish around 2300 -2400 or later; asked 
for reports to Box 866. Havana, Cuba. (Riggs, Calif.. others) Cyprus- Sharq -al -Adna, Limassol. noted on 6.135. 6.170 
around 0005 -0015. (Niblack. Ind.) The 6.790 channel re- 
lays VOA in Greek 1530 -1545. (WRH) 

Czechoslovakia- Prague, 9.55, noted in English 1930- 
2000 for North America. (Beach, Mass.; De Hond, N. Y.) 

Denmark --OZF, 9.52, noted at good level 2200 -2300 to 
North America. (Littlefield, Mass.) 

DOmialiCan Republic -H11G, 6.130, Ciudad Trujillo, noted 
2255 at excellent level; off 2300. (Niblack, Ind.) 

Egypt- Cairo, 11.815, noted with news 1330. (Niblack, 
Ind.) With recordings 1445 -1515. (Harris, Mass.) The 
Home Service lately has been carried on a new channel 
of 9.750A from around 1030 -1430A closedown; all- Arabic, 
announces "Huna Kahera." (Pearce, England, Bellington, 
N. Y., others) 

Ethiopia -- ETAA, 15.047AV, now has English 1330 -1430 
sign -off. (Saylor, Va., others) 

Finland- Helsinki has English 0700, 1430, 2200 over 
9.55. 15.19, 17.80. (Lindholm, Sweden) 

France- Paris, 17.850, noted at fair level 1045 in French. 
French Morocco -Radio Rabat, normally closes 1800, 

but has been noted to 1830 Sat. (Pearce, England) 
Germany - -AFN, 5.470, Bayreuth, is scheduled 0000 -1900. 

(ISWC, London) 
(Continued on page 130) 

IT'S A SHAME 
to throw away 

that beautiful old 
Console ... replace the 
obsolete radio with a 

easily -installed 

ESPEY AM /FM CHASSIS 
Reception) 

It is not necessary to 
spend a large sum of 
money to modernize 
your old radio or to 
become a "High Fi- 
delity" enthusiast. 
ESPEY chassis pro 
vide the Highest 
Quality at moderate 
prices. 

(Enjoy Hi- Fidelity 

, 

r"0 

Fully licensed under RCA and Hazeltine patents. The photo shows the Espey Model 511.0. supplied ready to play. Equipped with tubes, antenna, speaker, and all necessary hardware for mounting. 
NEW FEATURES - -- Ittgrt"11d Frequency autdulaüun circuit. driti cum - 

d IY mies plus rectifier, and pre -amplifier t9.\'I'7 tube: 
...I purls .e tribes High quality AM -FM reception Push -pull 

t. -uni player audio output le watts Switch for easy changing to crystal 
.,r variable reluctance pick -ups Multi -tap audio output transformer -upplyiog 3.2- X - 7,00 ohms. 

Write Dept. RN -5 
for literature and 
complete specifica- 
tions on Model 511 -C 
and others. 

May. 1953 

Makers of fine 
radios since 1928 

- ICI - ' TEL TRafol q.r 9-7000 

MANUFACTURING COMPANY, INC. 
Str EAST 72nd STREET. NEW YORK 21. N. Y. 

O'rou MC 
superiority 

EMC MODEL 600 SCOPE features 
the use of a 5UP1 new 5 inch 
scope tube. The 2- stage, push 
pull, vertical amplifier has a sen- 
sitivity of .02 volts per inch and 
con be used up to 5 megacycles. 
A two step attenuator input is 
available. Synchronization is 
available on either positive or 
negative phase of input voltage 
through the vertical amplifier or 
from on external source. A multi - 

vibrator type of sweep from 15 
cycles to 75 kilocycles is incor- 
porated. Direct connections to - - scope plate available. 

MODEL600 (completely wired and tested) $99.50 

model 106 
VACUUM TUBE VOLTMETER 

Check these features 
SPECIFICATIONS 

All functions completely electronic 
- meter cannot burn out. 
DC VOLTAGE: Input resistance 
16.5 megs or 1% megohms per 
volt. Ranges 0 to 1.5, 10, 100, 
300, 1000 up to 30,000 volts 
(with accessory probe). 
AC VOLTAGE: Input resistance 2 
megohms. Ranges 0 to 1.5, 10,100, 
300, 1000. Frequency response 
Rat from: 25- 100,000 cycles. 

OHMS: 1000 - 10,000 - 100,000 
-10 megohms, 1000 megohms. 

COMPACT, portable bakelite case 
measures 4t /ax5s /ix2T /s °. 

A MODEL 106 (complete with 1 meg isolating probe) 5.90 
IN KIT FORM 

MODEL HVP, 3Q000 Volt Probe for Model 106 

MODEL REP, High Frequency Probe (useful to 
megocycles) 

-See them at your Jobber 

AMC 
ELECTRONIC MEASUREMENTS COR 
290 LAFAYETTE STREET NEW YO 

EXPORT DEPARTMENT 136 LIBERTY STR 

23.90 
8.75 

6.115 
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Speakers 
There is an applica- 
tion for every Oxford 
Speaker ... and an 
Oxford Speaker for 
every application. 

OXFORD 
ELECTRIC 

CORPORATION 
3 9 1 1 S. Michigan Ave. 

Chicago 1S, Illinois 
I X P O R t : R O B U R N A G E N C I E S 

N E W T O R N CITY 
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Greenland - Radio Angmagssalik, 
7.570A, noted 0913 -0951 closedown. 
(Pearce, England) Godthaab's OXI, 
9.300A, noted from 1740, fair level in 
Ontario. (Bromley) 

Greece -Radio Jannina, now near 
7.090, noted closing 0200 (some days 
0230); heard from opening 1500 to 
closedown 1700 -with chorus. Athens, 
7.300, has news 1430. Greek Forces 
Station, 7.050A, Athens, noted closing 
1630. (Pearce, England) The VOA 
session in Greek 1530 -1545 is now re- 
layed over all Greek short -wave out- 
lets. (WRH) 

Haiti -4VEH noted Sun. on 9.710A 
at 1630 -2130 sign -off. (Pfisterer, Pa.) 
By now should be using 9.667A daily 
0630 -0900 (or 0930). 

4VCP, 6.385A, some days is strong 
around 2130, off 2154 with anthem; is 
"La Voix du Nord." (Bellington, N. Y.) 

Honduras -HRP1, 6.351, San Pedro 
Sula, noted 2036 -2101; HRQ, 6.125, 
San Pedro Sula, heard 2035 -2054. 
(Patterson, Ga.) 

Hungary -B u d a p e s t lists 6.248, 
9.833, 7.220 for English 1700 -1730, 1930 
and 2300. (Lindholm) By now, how- 
ever, may be using 11.910A instead 
of 6.248. 

Iceland -Heard on 12.175 on Sun. 
only 1115 -1130. (Bellington, N. Y.; 
Leven, Sweden) 

India -VUB2, 4.840 and 7.240, Born - 
bay, and VUC2, 4.880, Calcutta, noted 
closing 1230. (Hardwick, N. Z.) Delhi, 
11.85, heard with news 0835. (Glick, 
Ind.) 

Indo -China (Vietnam) -"Voice of 
Vietnam," 7.285A, excellent some days 
with news 0930. (Riggs, Calif.) Radio 
France -Asie, 11.925, Saigon, noted with 
news 0900, then with bilingual pro- 
grams; heard on 9.754A from around 
1035 with English 1100 -1130 closedown 
(for Europe). (Pearce, England; Ols- 
son, Sweden) Heard on 15.430 with 
news 0500. (Svensson, Sweden) 

Iraq -Radio Baghdad, 6.135, noted 
with English 1415 -1500 closedown. 
(Hardwick, N. Z.) 

Israel -"Voice of Zion," 9.O10A, has 
news 1515 (in summer may be 1415); 
announces news for 0645 over 9.O10A, 
6.830. (Pearce, England) 

Italy -Rome noted daily in Italian 
1100 -1225 on 9.78, 11.81. (Gal, Calif.) 
With English for North America 1930- 
2000 on 9.575. (De Hond, N. Y.) 

Japan - AFRS, Tokyo, announces 
schedule of 1600 -0330, JKI, 11.825, 
JKL, 9.605; 0345 -1000, JKI, 6.080, JKL, 
4.860. (Riggs, Calif.) Kawachi, 4.940, 
noted 0410, good level; Nazaki, 4.910, 
heard 0415, excellent signal; Kawachi, 
11.800, heard 1830, good level, moder- 
ate fading. (Ballou, Calif.) 

Kashmir - Murree operates under 
the Kashmir Govt., scheduled 2130- 
2300 on 3.440; 0230 -0400 on 6.250, 0630- 
1230 on 3.440. Radio Kashmir, Srini- 
gar, operated by the Indian Govt., 
runs 2130 -2330 on 3.277; 0200 -0330 on 
6.110, 0630 -1200 on 3.277; relays news 
from AIR, Delhi, 2130 -1030. (Radio 
Australia) 

Kenya Colony- Nairobi, 4.855, noted 
closing 1500 with "God Save the 

FINGER STOCK 

Electrical Weather -Stripping 
by Eimac - 
Now Available! 

Silver- plated, spring alloy, pre- 
formed finger stock especially 
suited for electrical "weather- 
stripping" for TVI - proofing 
cabinet access doors, etc. Also 

ideal for making coasially con- 

structed tube connections and 

many other uses. Available in 

17/32 ", 31/32 ", and I1 /8" 
widths. 

Write for new Eimac Catalogue 
Summary showing Eimac tubes 

and other accessories. 

EITEL - McCULLOUGH, INC. 
San Bruno, California 

Now! HANDLE UP TO 

90% OF TV TROUBLES 
by the easy 

a 

PIX - 0 - FIX 

TV TROUBLE 
FINDER GUIDE 

Ghirardi a 
er 

Middleton 

Covers 24 common 
troubles identified by 
actual screen photos 

190 possible 
causes of these trou- 
bles localized to re- 
ceiver stage or section 
where they are most 
likely to occur. 

253 step-by 
step remedies f o r 
these troubles. 

4.500 words 
In CAUSE A N D 

REMEDY section to 
show exactly what to 
do 

PICTURE 
ANALYSIS 
METHOD! 

Cut hours of tediums TV trooble- 
sh, oting to 1101111t 1. Make eliai S 

fit Ire as fast! Operation ofrr:hir- 
rdi's new l' IX-0-FIX TV 

TROUBLE FINDER GUIDE is 
-twitchy itself. Covers alI TV 

el, 1... 
.lust turn dial tmtll actual TV 
screen photo appearing In l'IX -O- 
FIX "ssindow" matches distorted 
picture on set (wing repaired. PIS - 
0 -FIX then gives you all possible 
causes for this trouble and lust 
Mien. In the receiver they are 
likely to he found. But that is 
only the beginning! 

WHAT TO DO- 
HOW TO DO IT 

Step- by -stru repair instructions 
,ollo5. Components likely to be 

faulty are specified. Quirk tests 
are outlined. l'IX -0-41X guides 
rou every step of the Way! 
Remember! PIX -O -FIX Is NOT a 
"fix- it.ynnrself" gadget for con - 
sunlers. It is a truly professional 
device for servicenu'n. aDprentires 
alnd 

student hp.moreds 
by two of 

in- 
.:aura-as-A. A. Ghlraatis 

ire 
nd lt. 

O. Middleton. 

MONEY BACK IF YOU'RE 
NOT SATISFIED! 

Simply pin a St bill to this ad. 
Mail with your name and ad- 
dress to the publisher. If not 
satisfactory, return PIX -O -FIX 
in 10 days and your SI will be 
refunded promptly. (Price out- 
side U.S.A. $1.25 same money - 

back guarantee). 

Dept. RN -53, RINEHART BOOKS, Inc., Technical 

Div., 232 Madison Ave.. New York 32, New York 

RADIO & TELEVISION NEWS 
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Queen," after time pips. (Pearce, Eng- 
land) Forces Broadcasting Service, 
East Africa Command, 7.265, Nairobi, 
noted 2300 with relay of BBC news. 
(Ferguson, N. C.) 

Kuwait -Radio Kuwait, 5.000, noted 
around 1300 -1401 closedown; all -Ara- 
bic. (Pearce, England) Uses 1 kw. 
and transmits 1130 -1400 (winter) and 
1230 -1500 (summer) with additional 
period Fri. 0000 -0200; programs are 
Arabic music, topical features (all - 
Arabic); Chief Broadcasting Officer 
and announcer is H. E. Shaikh Ab- 
dulla Mobarak; QRA for reports is 
The Broadcasting Officer, Radio Sta- 
tion, Security Department, Kuwait, 
Arabia. (Radio Amateur, London) 

Madagascar -FIQA, 9.515, Tanana- 
rive, noted from 1130 in French. 
(Pearce, England) Heard opening on 
this channel 2230 in French. (Riggle, 
Ohio) 

Mozambique - CR7BU, 4.918AV, 
noted signing on 2300 with English 
session. (Niblack, Ind.) Noted in Por- 
tuguese on 4.870A closing 1514 with 
"A Portuguesa." (Pearce, England) 

New Zealand - Wellington, 9.54, 
noted 0225 -0305. (Hyson, Md.) 

Nigeria -Radio Nigeria, 4.800, La- 
gos, heard in Britain around 1300 -1500 
or later. Relays BBC news 1300, 1500. 
(Pearce, Catch) 

Northern Rhodesia -ZQP, 7.200, Lu- 
saka, is heard in Sweden around 1130. 
(GDX -aren, Sweden) 

Outer Mongolia- Ulan -Bator can be 
heard on 6.325 from about 0400 to 1000 
closedown. (WRH) 

Pakistan - Radio Pakistan, 17.710, 
has news 0330, closes 0430; heard 
signing on 0630 on 15.270 to Indonesia 
(parallel 11.674); closes 0715. (Pearce, 
England) Noted on 3.320 with news 
1015 -1030, fair. (Hardwick, N. Z.) In 
parallel on 5.990A. (O'Sullivan, Eng- 
land) Noted closing 1600 on 7.010. 
(Sutton, Ohio) 

Peru- OAX4Z, 6.082, Lima, is re- 
ported widely closing 2400 with an- 
nouncements in Spanish, English, 
French. Robbins, Ind., notes OZX4B, 
Radio Azul, Cerro de Pasco, moved 
from 6.526 to 6.560, best after 2300. 

Philippines - DZH3, 9.500, "Radio 
Philippines," Manila, lists schedule of 
1600 -1000; power has been raised from 
250 watts to 1 kw. (Hardwick, N. Z.) 
DZH6, 6.030, Manila, fair to good 
around 0400. (Saylor, Va.) DZH8, 
15.300, noted weekdays 0730 -0800 with 
"Sacred Song Request" session. (Svens- 
son, Sweden) DZH9, 11.855, noted 1845 
weak level. (Bromley, Ontario) DZH5, 
9.690, 250 watts, Manila, is scheduled 
1700 -2030 only. (Navarro, Philippines) 

Poland - Warsaw has English for 
North America from 0600 on 9.55, 9.57. 
(Pearce, England) And from 0715 on 
9.555, 11.740. (Saylor, Va.) 

Portugal- CSB51, 12.875, heard well 
1600. (Nilsson, Sweden) Lisbon, 15.125, 
noted signing off 1200. (Bishop, Ohio) 

Portuguese Guinea - CQM4, 5.838, 
noted 1700 -1800 closedown. (Oster - 
bled, Finland) 

Portuguese India -Radio Goa, 9.610, 
scheduled 2100 -1230, heard in Germany 
M. 5e2 

FOLLOW ARROW FOR BIGGEST 
STOCK AT LOWEST PRICES 

AN APS -4 
Airborne radar. New. 
Complete P U R 

AN APR-4 
IIECI:It'Elt & TCNINIt l?IT P U R 

RADAR -TRANSMITTERS 
RECEIVERS - TUBES - PARTS 

AN 'APS -6 
Airborne radar set. New. 
Complete PUR 

AN APS-3 
1111:111;NI: Il\Ir\11 sHT. Now Complete....P.U.R. 

410 COMBO 
BC -624 VHF RECEIVER 

Freq. range 100.156 MC. Less tubes & crystals. 
$ 9 95 with conversion dope. Used, good cond. w [ 

BC -625 VHF TRANSMITTER 
Freq. range Ik10 -1:16 MC. Less tubes & crystals. $12 95 with conversion dope. Used, good condition. 
BOTH TRANSMITTER & RECEIVER. $29,95 Per set 

Gf %%toaalij Sieceals! 
RT -34 /APS -13 420 MC. TRANSCEIVER with 
steals of 30 MC. IF amplifier strip. Les. 

$6.95 tithes & It. F. section. With dyne,, r.. .7 

BC -604 30 W. FM TRANSMITTER. For 20 -27 
MI'. hand. Ideal for 10 -11 meters. Complete with 
tubes, temperature controlled crystal 0%rn and 
technical manual with all Instructions for BC -c0:: 
rind RC.C11.. 1.s dyn:0oatnr arid crystals. Excel. 
unuL 512.55 

w tr w 

INTERPHONE AMPLIFIER 
BC -709 -B 

A 2-position single stage audio awl 
pl i tir'. Uses I tithe and operates Dom 
elf.eomainrd batteries. With Imrtu. 

lion Slalulal and Srhemati,. 
$3.90 

SCR -625 FAMOUS MINE DETECTOR 
Fm pn..urn na. toari h aura.. 
\CIIILE TIIEY S'l' $59.50 

COMMAND EQUIPMENT (SCR -274N) 
Used C 2 ANTENNA RELAY. Less cool 51.' 5 with cond. ....... 

BC -SI TRANSMITTER CONTROL BOX 
C 450 3 RECEIVER REMOTE 

CONTROL BOX 
MC 213 MECHANICAL DRIVE SHAFT 

Per length 
C.496 2- POSITION RECEIVER 

CONTROL BOX 
6C -4911 11.9 MC RECEIVER. With tubes 9.95 

C -43 1:1.0 MCI With tubes 9.95 

New 

S 3 n 
1.50 

2.95 

2.9 

2 9 
14.9 

8C -453 With tubes 
U9,á New 

313.95 
MC.211 MO ANGLE COUPLING UNIT. 30.93 FT234 

transmitter 
MOUNTING RACK for mingle 3.ß 3.50 FT-226 Men Xmtr RACK for 2 Corn. 

d TING 1.50 
FT -221 MOUNTING PLATE for F3 re- 1.50 
FT -]]O MOUNTING RACK for 3 re- 

ceivers 
e 

MOUNTING PLATE for 2.4 
111C.41541 MODULATOR. 

set ót 4 tubes for trans 
SCR-274 

2.23 
2.25 .50 
1.25 

RADAR TEST EQUIPMENT 
TS-3, 'l'.S -12. TS 1::. T$ -15, TS -33, Ts -34, TS -35, 
TS-36. TS- 45x1'113. 

ARC -4 TRANSCEIVER 
140 -144 5I1 l'unrplrlr with cont s( I!t . hip's. 
12/24 'i'OC dynanmtor with schrtuat l c. '9111, n 
pveial reduction for this month on I). $3 2.50 Like 

Ire Irulw Altl'-4 $6.00 

234 -258 MC 
RECEIVER 

11 -t11he UHF !tmn- 
Lle receiver with 
stheulatic. Like 
net'. 

$17.95 
Rack $3.50 
Control Box 1.50 

G Níaceeeasseoud S,iecta.ti ! 
HS- 
NS -23 HEADSET. 
HS.30 HEADSET 

NEW 
HS -33 HEADSET 
HS -38 HEADSET 

NEW 
T -26 CHEST TYPE MIKE. New 
T -32 DESK STAND MIKE. New 
LIP MIKE. Nnv, type. New 

8.1)110 ohms. New 52.45 
High Imp. New .95 
Featherweight type. Low ím0- 
52.49 USED 1.9 

low imp Ne6.95 
USED. excel. toad 1.49 

3.50 
2.75 
5.95 
.98 

SURPRISE PACKAGE! 
20 lbs. of good. useable radio 
parts 52.95 

PE -123 POWER SUPPLY: Operates on 12 or 24 v. hatters NEW ' 517.95 
CD -307 EXTENSION CORD. For 11S- 23.33. NEW .95 R530 MIKE. NEW .95 

Used ...... ... 1.75 
EC 605 I AMPLIFIER. With dual mike Input circuit. NEW......... ... 5.95 
RIA-13 COMPLETE CONTROL COX. Fora 

output separate 
dsEF B ringer Units 110 

decibel 
..e led.' Ea 

and 
ana. ` 

n 
29.50 FL RANG[ FILTER 1.95 

TUBES! TUBES! 
10.1104 .. 319.95 304TH ... 588.95 
I IIAP l . 24.95 .IOJTI. ... 8.93 
IOUI'4 . 19.95 B311 -B 2.75 

TUBES! 
SCI' 1 

i1'7 .... 2.25 

TUBES! 
34'1: 

. 

..52.25 
21111 1.89 

TUBES! 
.89 

9001 ....5 .99 

MP.22 MOILEh 
he EN Nie. New 

RACK. f 3.95 TU-17 TUNING UNIT. r 2.3 MC., For BC -223 Xnitr. t -eu 2.95 1.70 -Si. TUNING METER. NEW 2.50 WOSULATOR. e p. 43 Dec. 1 RADIO NEWS 5.95 C`1023e e5 MC. ....E1RL SEeCONNRE EIVER 
10.93 TU-25 

N 
TUNING 

G 
UNIT. (3.5.5.2 MC.) For BC.223 Xmtr. 

TUBES! NEW! ORIGINAL BOXES! 
Limited Quantities Available 

250TL....Ea. 511.50 250T11 Ea. $14.50 

IN -4A L R TUNING METER. Used S 3.95 FL -S ILTER 1.25 T5.10 SOUND POWERED HAND SET -Used 1. cond. Per ralr 1'.50 
EC- O331175 MC MARKER SEACON RECEIVER 

P U R FIELD TELEPHONE. FE'M. Complete BII AND NEW. slt:l'IAI.. ONLY 27.50 

INDUSTRIAL CORPORATIONS 
We 

Military c 
m 

Equipment 
e 
Testc Is nuinn.ut. and Aircraft Electronics. Call or write for Ire,. catalogue. 

5.00 MINIMUM ORDER ACCEPTED. All Items sub ect to prior sale. All shipments E.0.11. warehouse. tesidents add tax with remittance. 20% deposit n mired. ('lease specify shipping Instructions with md.r. EQUIPMENT WANTED! Highest prices paid for all Upes of Electronic Bear! 

ARROW SALES, INC 
Mail -R, NAddress: 

P. O. Boa 3876 -R, N. Hollywood, elly Calif. 
Office- Warehouse: 

Cable Address: ARROWSALES POplar S -1510 7460 Vanta Ave., N. Hollywood, Calif. 
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STAN BURN 
S P R*& 

* 
CATHODE RAY TUBE SPECIALS 

One Year Guarantee 
STAN -BURN 

*STP4 $44.95 10BP4A $11.00 
*71P4 17.10 12LP4A 14.20* 
it1OBP4A 19.25 14CP4 17.00 
*10FP4A 24.00 150P4 19.50* 
*12NP4A 27.10 16AP4 21.60* 
*12LP4A 21.70 16FP4 19.60* 

12ÚP48 28.25 16GP4 21.60* * 14CP4 24.50 16EP4A 22.60 * 16AP4A 30.95 16DP HP4 ... 19.60 * 
«16DP4A 28.20 16DP'HP4A .. 20.60 * * 16GP4 . 31.25 16161.4 18.50* 

28.20 16LP4 * 17BP4A16RP4 23.90 16LP4A 21.60* * 17CP4 23.90 176P4 18.50 * 19AP4A 39.45 17CP4 21.60 * 
it20CP4 24.75 19AP4 23.90 * 
*2OLP4 ... .. 37.50 I9AP4A 25.90* 
*21EP4A 37.35 20CP4 29.50* 
*24AP4A 78.50 21EP4 32.50* 
-It ANTENNAE SPECIALS * * 1 -11 12 or more 4 DOUBLE V 1,. 52.98 52.20 * * DOUBLE V a," Dowel 3.95 2.95 * 
4C l0 Elenlellt Uomcal a. ', 3.55 2.55 * * Folded Hi Straight Low Quick R,9 * 

WINOOW 
elements 

CONICALS .95 3.75 * 
MASTS 

.69 * * 10 FOOT PLAIIN ED 1.39 1.29 * 
'11 42 MA . SS Md. 300 OHM 

TV WIRE 

S1 95 M Ft. * 
72 OHM COAXIAL 38.00 M Ft.,- 
Prong Vibrator, each 5 1.29* 

*12 Heavy Slug' Speaker Special 3.98* 
*CHASSIS 630 REGAL with Ca.code Tuner.5149.50* 
*OPEN FACE CABINET 42.00* 
* WIRE RECORDERS IN STOCK * * PEN I NON 

GAY-Model 
Modl 9T3C 

2A10. 
.1;,'r,l I.. lis. 

89.97* - * corder Write for price.* 
*R ModeltC400 

CRAFTSMAN 
Amplifier Net 2.90* * Model C10- A11 -FNI Tuner ..... Net 131.50* * k,udel C500 -A! AOWlflier Net 99.50* 

*We a o carry MASCO -BOGEN- PILOT, etc., Ampli 
hers, Pre -Amps, FM Tuners and WEBSTER Tipe Re -* 

*8x9 PM Speaker. .S 3.98 830 Vert.. output * * 7." PM Speaker . . 3.98 Potted .... 1.29* 

*TOJ 1YOke 
Flyback 

1.98 83OSCe )(Forrmckin9 .89* 
Casco Tuners .. 19.95* 

*83upr 
upright 1.98 

output 
1.981 Duamontd21.25 

Tuners 
mc. 14.95* 

* AUTHORIZED rDISTRIIBUTOR f ú * * De Wald, Regal. Automatic and General Motors. 

* We carry a Complete line of HI- FIDELITY * 
*Wand sound equipment. Send us your requests. * 

e also carry a oomel to line of popular akes of Ra -* 
aio at s0 10 discount. Also many other special p 

* pose and tranmitt mg type. and 
Ilene.' 

parts* 
d equipmem t lowest price. seno u a fiat á11F 

*Your requirements for prompt ououCOI, mice COO. All *Wite NEW YORK 
with 

price 
.se. IlM,mmem order $5 00O* 

*Write for our latest Pnce lint and Ni -ü catalog to* * Dept. RN -S. * 

STAN -BURN 
RADIO and 
ELECTRONICS CO. 

(Cl s. TM! AIRE BIDC.I 

1697 BROADWAY NEW YORK 19, N.Y. 

around 1000. (ISWC, London) Has re- 
ligious broadcasts in English some 
days 1030. (Pearce. England) 

Roumania - Bucharest noted with 
English 1500 -1545 on 9.252, 6.210 (no 
longer says "Radio Romana Libera" 
for this channel). (Pearce, England) 
Noted closing 1630 on 9.252. (Chat- 
field, N. Y.) 

Sao Tome -Noted on 17.677A with 
good level Sun., Thur. 0700 -0800 in 
Portuguese. (Svensson, Sweden) 

Saudi- Arabia - Djeddah (with pro- 
grams from Mecca) uses 752 kc. and 
3.970 for Ryadi (Central Arabia) and 
the Persian Gulf; 7.245A for Egypt; 
6.100 for Syria and Lebanon; 11.850 or 
11.950 for Indonesia. (Radio Amateur, 
London) 

South Africa- Springbok Radio, Jo- 
hannesburg, is being heard at weak 
level most days on 4.945, with English 
around 2320 -2345 fade -out. (United 
49'ers) Johannesburg, 4.895, heard 
opening 2345 in Afrikaans with trum- 
pet fanfare, then setting -up exercises 
to piano accompaniment. (Niblack, 
Ind.) Heard closing 1130 on 11.937, at 
1200 with SABC news on new channel 
of 9.595A. (Pearce, England) 

South Korea -HLKA, Seoul, is re- 
ported on 9.555 parallel Pusan. 7.935A. 
Not reported to ISW DEPARTMENT 
yet as heard in USA. 

Southern Rhodesia -Salisburg, 3.320, 
noted 1300 with BBC news relay. 
(Pearce, England) 

Spain -Radio Falange de Valladolid, 
7.006A, noted with music 1400 -1800. 
IN i l s s o n, Sweden) Radio S.E.U., 
7.093V, Madrid, noted 1435 with music. 
La Voz de Falange, 7.380A, Madrid, 
heard 1445 with music. (Pearce, Eng- 
land) Radio Nacional de Espana en 
Malaga has moved to 6.980 from 
6.950A; closes daily 1830A. (Kary, Pa.) 
Madrid, 9.363, good 1800 and 2215 in 
English for North America. (Annala, 
Ore.) 

Spanish Morocco - Radio Tetuan, 
listed 6.067, sent daily schedule of 

0800 -1000, 1400 -1800 Spanish, 1000- 
1200 Arabic. (Kary. Pa.) 

Sweden -Radio Sweden, 9.535, noted 
with English 2300 -2330. (Osburn, 
Calif.) 

Switzerland- United Nations Radio, 
6.675, Geneva, carries "U. N. Album" 
Mon., Wed., Fri. in English and Tue., 
Thur. in French 1315 -1330; except 
Sat., Sun. has news 1330 -1345, and 
news in French 1345 -1400. (ISWC, 
London) Berne, 6.165, good 2030 -2100. 
( Barras, La.) Noted on 15.305 at 0828 
in English, strong. (Machajewski, 
N. Y.) 

Syria- Damascus, 7.145, noted 1515 
with Arabic session. (Pearce, Eng- 
land) Still has news 1715, closes 1730 
on 11.915A. (Sutton, Ohio) 

Tahiti -Radio Tahiti, 6.135, Papeete, 
is coming through with weak level 
around 0000 -0130 closedown. (Mc- 

- Phadden, Calif.) 
Taiwan -"The Voice of Righteous- 

ness," BEV34, operates on 7.400 at 
0200 -0300 in Chinese, 0300 -0400 in 
English; "The Voice of Salvation," 
BEC26, uses 7.400 at 0630 -1030. (Ra- 
dio Australia) "The Voice of Free 
China," Taipeh, operates to Europe 
and Middle East over BED4, 11.800, at 
1400 -1600 (English 1420); in English 
for USA over 15.235, 11.735 at 2300- 
2400; relays VOA to China 1700 -1730 
daily over 11.920. (ISWC, London, and 
others) 

Tanganyika Dar -es- Salaam hopes 
to have a 20 kw. transmitter in serv- 
ice by mid -1954. (Ridgeway, South 
Africa) 

Tangier -Pan -American Radio, 
7.300, noted 1400 -1500. (French, Mass.) 
Signing off 1900 in Spanish. French, 
English. (Niblack, Ind.) Radio Inter- 
national, 6.110, noted from 1530. (Bal- 
lington, N. Y.) Radio Africa, 7.126, 
noted 1000 with popular songs in 
French, Spanish. ( Pearce, England, 
and others) 

Thailand - Bangkok, 6.240, noted 
0553, good level; started fading 0645. 
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(Riggle, Ohio) Noted on 6.240 at 1845 
with American recordings, identified 
1900 in Thai. English, then continued 
in Thai. (Mercier, France) 

Trinidad- VP4RD, 9.625, noted 0650 
at fair level. (Harold, Wisc.) 

Turkey -TAT, 9.515, good level 1815- 
1900 with English to North America. 
(Dadson, Mich.) 

USI -"Voice of Indonesia," 9.710 
(new 50 kw. transmitter), Djakarta, 
now has English 0600 -0700, 0930 -1030 

( news 0945) ; also used for Europe, 
New Zealand from 1200A. (Radio Au- 
stralia) In the 0930 -1030 period is 
parallel with 4.910. (Pearce, England, 
others) YDF7, 11.770, noted with Eng- 
lish 1400 -1500. (Hardwick, N. Z.) 

Vatican- Currently, HVJ has Eng- 
lish 1000 over 9.646, 11.740, 15.120; 
1315 -1345 over 9.646, 7.280, 5.968. 
(ISWC, London) 

Venezuela - Radio Rumbos, YVLK, 
4.970, Caracas, noted signing off 2400. 
(McPhadden, Calif.) Has English 
daily 1800 -1900. 

Yugoslavia - Belgrade announces 
English for 0130 on 6.100, 9.505; 1200 
on 6.100; 1315, 1645 on 6.100, 6.150. 
(Pearce, England, others) 

Press Time Flashes 

The Fiji Islands' short -wave station 
is now on the air from Suva with 500 
watts, to serve those portions of the 
Fiji group which are not adequately 
covered by the 2 kw. medium -wave 
outlet, ZJV. Has been testing on fre- 
quencies in the vicinity of 6.000 (6.005, 
5.995, 6.130), and more recently on 
7.195; in verifying for Rosenauer, 
Calif, said times of test transmissions 
are 1900- 2100, 0030 -0500 daily which 
are the hours of the medium -wave 
transmitter; when the final frequency 
has been established, an additional 
transmission will be 1400 -1600. Wants 
reports to Fiji Broadcasting Company 
Limited, Victoria Parade, Suva, Fiji. 
On tests, Rosenauer found the 7.195 
channel best (heard from 0300 fade -in 
to 0500 sign -off), despite slight ham 
QRM. 

The Milwaukee Radio Amateurs' 
Club, Inc., recently celebrated its tra- 
ditional "Old Timers Night" and its 
35th year of existence; claims to be 
the oldest continuously active radio 
club in the world. 

The annual outing of the United 
49'ers Radio Society will be held July 
19 at the home of James Pickering, 
Hightstown, N. J.; Pickering is treas- 
urer of the club. (Boice, Conn.) The 
World Friendship Society of Radio 
Amateurs, England, is conducting a 
membership drive, particularly to en- 
roll members in USA; details can be 
had from representative Gary Ripton, 
47 Lake St., Le Roy, N. Y. 

Tests are scheduled to begin shortly 
from Apia, Western Samoa, 6.040, re- 
laying medium -wave ZM2AP, 1420 kc.; 
the last series of tests planned a year 
or so ago was cancelled. 

Radio Free Asia is now relayed 
daily except Mon. 0645 -1015 over DZI4, 
6.110, DZI5, 11.940, Manila, and by 
Guam, 9.490; heard best in Britain on 

May. 1953 

..Wire Lead Micas 

with 500 times better 

moisture resistance 

than ever before! 
Sangamo HUMIDITITE* Mica Capacitors 

When you use Sangamo HUMIDITITE molded Mica 
Capacitors, you gain all the advantages of an amazing 
moisture seal that offers previously unheard -of moisture 
resistance characteristics for compression molded 
plastic- encased mica capacitor components. 

*what is HUMIDITITE? 
Humiditite is a remarkable new plastic mold- gives Sangamo Mica Capacitors moisture re- 
ing compound, developed by Sangamo, that sistance properties far superior to any others 

on the market. 

HERE'S THE PROOF ...The standard moisture resistance test 
described in MIL -C -5A (proposed) Specification requires 
mica capacitors to offer at least 100 megohms of insulation 
resistance after ten 24 hour cycles in a humidity chamber at 
90% to 95 °ó relative humidity. The best competitive micas 
barely meet this requirement ... but Sangamo HUMIDI- 
TITE Micas, under the same conditions, all tested in excess 
of 50,000 megohms! Continued tests, over and above re- 
quirements, with the same HUMIDITITE Micas, proved 
them capable of withstanding from 21 to 52 cycles (from the 
smallest sizes to the largest) before failure. 
Humiditite is just another example of the advanced engi- 
neering that enables Sangamo to meet the existing and 
future needs of the electronic industry. For additional in- 
formation about HUMIDITITE, write for Engineering 
Bulletin No. TS -111. 

Nods asioloom. dome Seofama 

SANGAMO 
ELECTRIC COMPANY 

MARION, ILLINOIS SC53 -5A 

SPEAKER RECONING 
Complete line Cones, Spiders, Icings 
and Voice Coils. Custom Built Voice 
Coils. Low prices. Write for Parts 
List and Reconing information. 

WESTERN ELECTRONICS CO. 
3164 West Colfax Denver 4, Colo. 

OSVOHE BATTERY RECORDER 

WALKIERECDRDALL gméótiéCR.PLAYSACKr 
Continuous. permanent. accurate, indexed recording at 

Piconly se per hr. Instantaneous, perm I.vWth. 
ks up ound up to do It. atemda 

sales" 
Iec- 

Leithu dictation, 2-way phone sale. talks: while ", riding dying. Records in coded briefcase with "bidden mike' ! Write rdr Detailed Li 

MILES REPRODUCER CO., INC. 
Si7 BROADWAY Dail RN -S NEW YORK 3 N Y 

ANOTHER OUTSTANDING JOBBER 

BURROUGHS RADIO Inc. 
711 Second Street N.W. 

Canton, Ohio 

HAS THE 
SENSATIONAL NEW 

E /CO 
470 -K 7" SCOPE KIT 

IN STOCK! 470K KIT 
$79.95 WIRED $129.50 
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TV Technicians- 
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NíW 

4,00 

Carries TOOLS and TUBES, Saves TIME, MONEY 

PAYS for ITSELF 
Technicians who carry the Tube Caddy 
make the right impression. Handy top tray 
for tools, soldering gun, or meter. Regi- 
mented drawers give tube inventory at a 

glance. Slip -apart hinges on cover, with 
clips inside for price list or mirror. 

Its efficiency saves time, its neatness 
inspires confidence- builds business. Can 
pay for itself in three weeks time. Size 
18 x 141/2 x 91/4 in. Ask your Parts Job- 
ber or write. 

'Net to Dealer. Higher on West Coast. 

Other Models $13.50 and $7.75. 
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11.940. (Pearce) Noted on 6.110 with I 

news 0945. ( Balbi, Calif.) 
A new Broadcasting Center of jour 

short -wave transmitters of 100 kw. 
each is now under construction at 
Cairo, Egypt; when put into service, 
will beam programs to Asia, America, 
Europe. (WRH) 

The new station Radio Emisorra de 
Piratininga, 6.025, Sao Paulo, Brazil, 
has been logged by Niblack, Ind., with 
good signal as early as 1800; call 
seems ZYR63. 

According to Wadia, Japan, Radio 
Japan will shortly begin a transmis- 
sion for South America. 

A new transmission for South West 
Africa (not to be confused with the 
African Service) is aired by SABC, 
Johannesburg, over 9.680 Sun. -Thur. 
2345 -0130, 0315 -0715, 0900 -1605; Fri. 
2345 -0130, 0315 -1650; Sun. 0055 -0130, 
0315 -1605. (WRH) 

When this was compiled, press dis- 
patches from Germany indicated that 
a new short -wave station, "Radio Lib- 
eration," had just taken to the air 
from Munich to broadcast to Iron 
Curtain countries. 

After quite an absence, TGWA, 
Guatemala City, has returned to the 
air; schedule is believed 0730 -1900 on 
15.170 and 1900 -2400 on 9.760; has 
"Belize Program" (English) 1900 in 
parallel over TGWB, 6.180A. 

On Mon. only, YVKO, 6.17, Caracas, 
Venezuela, has English session 1815. 
(Chatfield, N. Y.) 

Radio Jamaica lately has been using 
3.305A (replacing 3.360) at 0600 -0700, 
then 4.950 to around 1600, when again 
uses 3.305A to 2300A sign -off. (West, 
Va., Bellington, N. Y., others) 

Radio Clube de Angola, Luanda, 
Angola, has returned to 9.470 after 
using 9.092A for a few days. (Belling - 
ton, N. Y.) 

Radio Belize, British Honduras, has 
been noted on its new 6.100 channel 
parallel with 4.951 at weak level 
around 1830 -2100 sign -off with "God 
Save the Queen "; best around 1900. 
(Stark, Texas) 

ZNB, Mafeking, Bechuanaland, is 
using both 8.232 and its "old" channel 
of 5.900 (which had been inactive) in 
parallel 0600 -0700, 1200 -1430; relays 
SABC news 0615, 1200. (Ridgeway, 
South Africa) 

A new Spanish station is Radio Ju- 
ventud de la Coruna, heard Sun. 1205 
on 7.035. (Mercier, France) 

The East Coast North America 
"morning" beam from Radio Australia, 
VLA11, 11.84, is now at 0700 -0855; DX 
session Sundays is now 0840. 

According to announcement, TGNA, 
9.668, 11.850, should have changed 
schedule for English to 2200 -2300 
daily. (Bellington, N. Y.) 

Radio Nederland, Hilversum, Hol- 
land, now has English 0445 -0525, 21.48, 
17.775, 15.22, 6.025; 1100 -1140, 11.73, 
9.59, 6.025; 1630 -1710, 9.59, 6.025; 2130- 
2210, 9.59, 6.025. 

Revised schedule from Radio Japan 
is 0000 -0100 to North America, JOA6, 
15.135, JOB4, 11.705; 0600 -0700 to 
North China, JOA3, 9.675, JOB2, 7.180; 

this FREE 

book\et 

CONTROLS 
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AMPLIFIER 
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and your music -playing system 

Are you confused by too -much too -tech- 
nical music equipment? You are not 
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our 210 -B and 214 -A. Amplifiers the 
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pared? Only because H. H. Scott Ampli- 
fiers give you better music under all 
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today for your copy of free non -technical 
booklet AM 5, to sift fact from fancy. 

Dept. RN353 
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CD7I6 Cords W /PL55 B JK56 3 for 1.00 
BC -347 Interphone Amp. -less tube 1.00 
Telescoping Whip Ant., 3 -ft 1.00 
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Telegraph Key -knee mount. ... .75 
Elevator Servo Amp. with tubes ... 3.95 
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Ant. Relay Unit- BC442A 3.95 
58P4 Cathode Ray Tube. 3.95 
2 -Gang Variable Cond. from SCR -522 1.29 
3 -Gang Variable Cond. from SCR- 522 1.59 
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88-109 MC- Complete with 
ft tubes. built -in antenna 
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famous radio and TV maker 
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not to 
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0700 -0800 to Central China, JOA3, 
9.675, JOB2, 7.180; 0900 -1000 to Philip- 
pines- Indonesia, 1030 -1130 to India - 
Pakistan, JOA3, 9.675, JOB4, 11.705. 
(Scheirer, N. J.) 

All broadcasts from Lusaka, North- 
ern Rhodesia, are directed to the Afri- 
can population of the three Central 
African territories of Northern and 
Southern Rhodesia and Nyasaland, 
while programs for European listen- 
ers are transmitted from Salisbury, 
Southern Rhodesia. The Lusaka sta- 
tion has plans for extending its op- 
erations considerably in 1953 when a 
new station is to be erected; the ulti- 
mate aim is to have two simultaneous 
transmissions in African vernaculars 
and simple English; the hours will be 
further extended also. (Radio Ama- 
teur, London) 

Acknowledgmenf 
Thanks for the fine reports! Keep 

them coming to 948 Stewartstown 
Road, Morgantown, West Virginia, 
USA K.R.B. 

Spot Radio News 
(Continued from page 16) 

force and by setting in motion a series 
of events that must be productive of 
harmful future consequences upon our 
radio and television services. There is 
no disguising the fact that such conse- 
quences will hamper and stunt the 
growth of that most vigorous and 
flourishing competitive broadcast sys- 
tem which the American people need 
and deserve.. Continuing her 
angry rebuttal, Madam Commissioner 
said that she failed to ... "see any 
real need or substantial justification 
for the Commission's approval of the 
merger." 

THE POSSIBILITY that very low- priced 
(640 and 1240 -kc.) portables may be 
made for Conelrad emergency use for 
family protection during air raids was 
reviewed recently during a special con- 
ference of set makers and officials of 
the Federal Civil Defense Administra- 
tion in Washington. Under the Conel- 
rad plan, to be placed in operation 
when there is danger of an enemy air 
attack, AM stations would transmit, 
under limited power on the 640 and 
1240 kc. bands, raid information. 

FCDA and the Bureau of Standards 
are preparing specs for a basic small 
dual- frequency receiver which would 
become available to everyone in indus- 
try. 

Among those at the meeting were 
Lewis Clement, Crosley; Dorman Is- 
rael, Emerson Radio; Don Gaertner, 
Admiral; Leonard Sutton, National 
Alert Co.; W. A. Moore, Packard -Bell; 
K. B. Anderson, General Electric; W. 
F. Chaffee, Philco; James D. Secrest, 
RTMA, and members of FCDA, NPA, 
and the Commission. 

RECOGNIZING THAT THE COM- 
MISSION is not too keen about grant- 
ing an exclusive allocation of 360 mc. 

May, 1953 

ANNOUNCING THE NEWEST, 
MOST ADVANCED MOBILE RADIO 

EQUIPMENT EVER DESIGNED! 
Now being mode by Platt Manufacturing 
Corp. Get oll the facts. Write for illustrated 
catalog sheets today! 

VISIT PLATT'S BRANCH STORE 
of 159 GREENWICH ST., N.Y.C. 

You'll find many bargains not listed here. 
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PRE -AMPLIFIER 

MODEL K -1 
The K -1 is used to amplify output 
level for micro- 

phones and phonographs. Operates on 
24 -28 VDC, can be converted to 110 AC. 
Comes complete with PL 55 plug and 2- foot 119 -B cord. 2 terminal blocks and in- struction hook. $3 E 95 BRAND NEW SPECIAL! 

ARMY TEST UNIT 1 -236 
Meter is contained in a metal box 
Ti 16i " long x 3 My" wide x 3,4" 
Beep. Comes complete with test 
leads and instruction book. Can 
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and DC measuring resistance of 
circuits. checking fuses and test- 
ing capacitors. $4.19 SPECIAL 

MINIMUM ORDER 52.00 
Immediate Delivery - Send 25e, 
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DM -33 Dynamotor for Command Set 
Mounts for 2 Trans. Rack, 3 Rec. Rack, 
Modulator, 6 Antenna Relay Und 1.95 

2.95 

29.95 

17.95 
34.95 
24.95 
29.95 

7.29 
2.75 
2.39 
S.69 

2.69 
2.98 
3.97 
3.97 
5.95 
3.95 

ELECTRIC MEGAPHONE SYSTEM 

For Rural Areas, Hotels, Commercial 
Steamers, Ball Parks, Etc. 

u. S. NAVY Ts .r 115E - I F'.l,','U it Megaph.one guip- 
ent In deelgoe.i for voice re lnh,rc,,nent in much the nl voice 

but lu a greater degree than. the familiar aacrustic megaphone. Conaisla of Megpone 
Unit I hich co bines a microphone and reproducer in 
a Inlde n Ì,1y,. Portable Amplifier which electri- cally amplifies the output signal of the microphone 
signal to the 

the 
section. 

RRC'harginrgryy 
hark 

amplified 
re. 

able amplifiera BRAND W -A TREMENDOUS V°AI'l'E! 
DEMONSTRATION GIVEN AT EITHER OF $14'9.50 PLATT'S STORES s7 

TURBO AMPLIFIER 
tube Amldlfier used by 

U. S. Alr l-orre. 1 1 5 V. 
In u[ et 40n e,.,.les. wettot nlbes_ 
EXCEI.I.F.NT. 

SPECIAL 

PLATT ELECTRONICS CORP. 
DEPT. A, 489 BROOME ST., NEW YORK 13, N. Y. 
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Edited by W. L. EVERITT 
S VOLUMES 1662 ILLUSTRATIONS 

Pay Easy Installments If You Keep Set 
Turn to this new, up -to -date Library with 
complete confidence, for dependable facts on 
any phase of modern electronic theory and 
practice. These volumes. by outstanding 
authorities, give you thorough guidance - 
clearly written, logicaly arranged. profusely 
illustrated. 

Electronic Fundamentals and Applications 
By Prof. John D. Ryder. Univ. of Illinois 

Complete. logical. , y-to-follow treatment of tit I 

physical principles underlying electron tubes, IbI 
characteristics of vacuum tubes. II'I all basic tube 
circuits. Includes: Electron Ballistics. Cathode-Ray 
Tubes. Emission of Electrons. Space Charge in Vac- 
uum Tubes. Diode Rectifiers. Triodes. Multi- Element 
Tubes. Small- Signal Amplifier Circuits. Audio -Fre- 
quency Amplifiers. Radio-Frequency Amplifiers. Os- 
cillator Circuits. Modulation lation Systems. Wave-Shaping 

ir t its. Gaseous Conduction. ion. (ins Dindes. Cas Con- 
trol Tubes and Circuits. Photoelectric Cells. Solid- 
State 

w 
tate Electronics. 

Electromagnetic Waves and Radiating Systems 
By Prof. Edward C. Jordan, Univ. of Illinois 

Cow entire field of electromagnetic engineering. 
Includes propagation as well radiation and trans - 

Full treatment 
well 

UHF' transmission lines. 
eguides. antennas. slat antennas, radiation and 

dilflaction. ground -wave .tnl, r sky -,rave prnpagal ion. 

Ultra High Frequency Engineering 
By Thomas L. Martin. Univ. of New Mexico 

Theos ' and technique of ALL the new fields of elec- 
tronic engineering: Radar. Teletutering. Electronic 
computing. Facsimile. Television. Blind landing .a 

toms, Pulse -time modulation. Ionosphere measure- 
ments . . . and the others. 

Networks, Lines and Fields 
By Prof. John D. Ryder, Univ. of Illinois 

Ne tadrk trnnsfurulatn,n, met theoroms. Its. 
:, lImpean e transformation and coupled circuits. Fi- 

tens. General transmission line. High-frequency line. 
Equations of the electromagnetic field. Radiation. 
Transmission and reflection of plane tues at boun- daries. Guided waves between parallel tplaines. Wave 
i id..s. 

Elements of Television Systems 
By George E. Anner, New York University 

Complet plus current practice. covering: 
Cloned l'\ dal Telecasting Systems. 
Color Tt' Si le a n elver exposition of all phases 
of picture trumn,ission. including use new technique 
of dot interlace. 

SEND NO MONEY - EXAMINE FREE 
Just 

t 
ail coupon below to get complete S- Volume 

Set on 10 HAYS' FREE TRIAL. If not completely sat- 
isfactory. return in ten days and owe nothing. Or keep 
the set and pay only $5.36 down and AS n o th for 
live months until full price of $15.35 is paid. Deride 
for yourself-without risk or obligation -just mail 
coupon to examine Library ten days free. 

PRENTICE -HALL, Inc., Dept. M -RN -553 
70 Fifth A , New York 11, N. Y. 
Send me the Prentice -Hall ELECTRONICS & UHF 
1.1141tí111' : Volume, fur t days' free examination. 
If fully .satisfied In ten days I ill send >ou 1 115.35 
plus 

lhs until full price of á1545.35 ls paid. Orr I five 

return the Ln.rnry In ten days and owe nothing. 

Name 

Address 

City and State 
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in the 5925 -6875 mc. band for theater 
TV, exhibitors and motion picture in- 
terests have entered a compromise 
proposal asking for the use of corn - 
mon carrier frequencies by a limited 
common carrier. The plan also sug- 
gested that existing common carriers 
cooperate with the theater TV carrier, 
presently, because of a lack of nation- 
al- networking facilities. 

No specific company was named to 
serve as a theater TV carrier. although 
it appeared as if a cooperative com- 
pany would be set up, similar to Aero- 
nautical Radio, for the purpose. 

FCC'S timetable calling for over 40 
grants a month was once again on 
schedule during the second month of 
the new year, bringing the total of 
post -thaw approvals to 274; 87 for 
very -high and 187 for ultra -high sta- 
tions. 

Grants are well scattered now, as 
the table on page 148 illustrates, with 
even northern New England areas re- 
ceiving a share of the new u.h.f. ap- 
provals. North Adams, for instance, 
in Massachusetts, will eventually have 
a Channel 74 outlet, which may serve 
Pittsfield, too, if permission is granted 
to place an antenna atop Mount Grey- 
lock, a peak mountain point in the 
state. And Portland, Maine, was 
awarded Channel 53, whose operators 
have indicated that they might be able 
to begin telecasting in the early fall 
of the year. Texas continued to re- 
ceive the lion's share of grants, with 
five being awarded to Dallas, Long- 
view, McAllen, Midland, and Texar- 
kana. Missouri also appeared as a 
winner of a number of authorizations, 
four going to Hannibal, St. Louis, 
Clayton (area of St. Louis), and Se- 
dalia. Most of the approvals for the 
month were for ultra -high stations 

EDUCATIONAL TV received quite a 
jolt in New York recently when the 
temporary State Commission on the 
Use of Television for Educational Pur- 
poses, rejected a 10- station statewide 
network plan, noting that such a pro- 
gram was neither necessary nor desir- 
able at this time. 

The state commission declared that 
the cost of constructing and operating 
such a system would be staggering. 
They estimated that the construction 
cost for ten stations would be at least 
$6,000,000, the operating costs a mini- 
mum of around $8,000.000, and an ad- 
ditional $10,000,000 outlay would be 
necessary if half of the classrooms 
in the state were equipped with TV 
receivers costing about $250 each. An- 
other $4,000,000 would also be neces- 
sary for special films which might be 
produced at the rate of five per week 
for 40 weeks, with each film costing 
about $20,000. 

The report of the state commission 
added that if the ... ''major use of 
educational television is to be the 
showing of educational film ... there 
was no reason why this could not be 
accomplished through the simple use 
of motion picture projectors and 

New TUBES Standard 
Guaranteed Brands 

0A2 51.00 
003 /V575 1.10 SASS .... 2.30 

6F4 4.50 082 1,0 
003/VR90 1.10 614 8.95 
0C3/vR105 1.00 
OD3/VR1SO .90 

1.00 
2.00 1522 .. 

1023 .. 
1024 .. 
1827 .. 
1532 . 

2N215 . 

1N22 .. 
1N23 . 

1N23A . 1N23 . 
1N340 . 
1N35 .. 
11140 .. 
1855* . 
11183 . 

1E69 
2039 . 

2C40 
2C43 . 2C4 . 

2052 
2021W . 

2525 .. 
2826 .. 
2528 .. 
2°29 .. 
252 
3(4 
3A5 
3824 . 

3824W . 

3826 
3528 
3 . 

30022 
3C23 
3C24 '240. 1.50 
3C33 . 9.95 
3C45 .14.93 
3DPI 
3529 
3FP7 . 

3°111 
3127 
4S24 E27 . 

4.123A 
45150* 
x1199* 
55111 
50114 . 
SCPI 
5C22 : 
5021 
5E117 
5540Y . 1.40 810 
6 1155WE.. 1.50 811 
6AL6W . . 1.60 813 
GANS . 2.75 814 

. 9.50 

. 12.50 

. 3.10 

. 2.75 

. 1.25 
1.25 
2.25 6X 3.50 

. 3.49 COL 12.95 
.79 158 .89 

1.50 100TH 9.50 
. 5.50 2508 8.95 
. 1.25 250TH 18.00 

2.39 304TH 7.95 
.89 30471 7.95 

.21.00 3078 8575 4.25 
7.25 3108 . 5.75 

.13.95 3508 3.95 
1.19 393/1 8.95 

. .95 3945 3.95 

. 2.49 4175 8.50 .29.50 4465 1.19 
.99.50 484* 
.32.00 702* 
.29.00 703* 

.59 70511 

.75 7075 
1.25 7158 .95 715C 

. 7.50 717* 
. 3.50 72201 
. 7.50 723* 
. .95 7245 
.75.00 726* 
. 9.95 

WE PAY 
HIGHEST 

PRICES FOR 
YOUR 

SURPLUS! 

. 13.95 

. 1.95 

. 3.95 

. 3.95 

. 6.95 

. 13.00 

.25.00 

.25.00 7295 

.°i.só 801° .9 7 1823 

. .50 804 10.9 5844 

. 4.50 505 3.2 6026 

.42.50 807 1.6 8005 
.19.95 807W 

. 1.95 809 2.9 5025 
9001 

29.9,9 003 0 9 
11.9 9003 

815 
828 
9]9 
8305 
5325 
833A 
838 
837 
845 
é'si 
852 
860 
861 
886/1 
872A 
874 

93ÌA 
954 
953 

959* 
1005 
1618 
1624 
1625 
1626 
2050 

2.90 
9.95 
9.95 

...34.99 
3.45 
1.45 
8.50 

24.50 
39.50 
19.95 
3.75 

19.95 

1.10 
1.40 
3.50 

.33 

.49 

.69 
2.95 

..30.95 5559 FG5715.95 'nil 
F09520.00 

. 4.50 3361' . 1.50 F0104..29.95 ..14.93 
8.95 5637 ... 6.50 ...19.95 5638 . 8.50 

. .98 5845 
. 1.93 5648 ... 8.95 ..18.95 5651 .. 2.75 

:55;67:1;5 

654 ..12.50 5670 
55876 672 

5686 
5681 
5694 
370 . 3.50 
5704 

2 

5718 
5719 
5728 
8744 

....39.50 5814 ... 2.50 

Vacuum 
Capacitors 

50 -1Ç ..55.95 
50-20 ..10.00 
50 -32 ..12.50 
12 -32 .. 10.00 
100.20 .14.50 

.99 

Complete line of Receiving Tubes. Thousands or other 
types of Tranamittin é Tubes. If you dont a e it. 
WRITE. 

iansr add sales tas. Add postage l to uordertiee. 

h ai s 
JtiAI.r:S CO. 

ELECTRONICS 

Dept. R -21 

7552 Melrose Ave. 
Los Angeles 46, 

California 

Sell and 
Install the 

Lowest Cost 
Copper Plated 

GROUND 
RODS 

Don't take chances! Buy and 
install the finest, most effi- 

cient, lowest price copper 
plated Ground Rods made. 
3 /8' diameter in 4', 6' and 8' 
lengths, with quick, secure 
screw clamp that takes No. 4 

to No. 14 ground leads. Sol- 
id steel, copper plated and 

pointed for easy driving. Send for 
prices today. Make this extra profit. 

PREMAX PRODUCTS 
DIVISION CHISHOLM -RYDER CO., INC. 

5304 HIGHLAND AVE. NIAGARA FALLS. N. Y. 
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I 
TELEPHONE WIRE 

3 Conductor, copper & steel. 525 ft. $4.75 I 

FAIR RADIO SALES t 36 IMAN Il 

J 

screens now available in most schools." 
The FCC was asked to continue for 

at least five to ten years, the 
allocation of the channels . . . for 
educational purposes ..." since more 
time was necessary to study the pos- 
sibilities of the service. Development 
of television for educational TV was 
favored, but private funds available 
through non -profit organizations, can 
be more effectively used at present, 
it was said, particularly for pilot sta- 
tions, following the pattern adopted 
in Los Angeles, San Francisco, Hous- 
ton, and Dade County, Florida. 

In Chicago, a fund of at least 
$500,000 was being sought for an edu- 
cational Channel 11 TV outlet. Ac- 
cording to Edward L. Ryerson, chair- 
man of the committee seeking funds, 
it . "would be a disgraceful epi- 
sode in the history of Chicago, if .. , 

we failed to make use of the channel." 

THE 90TH BIRTHDAY of the Signal 
Corps celebrated at Fort Monmouth, 
a few weeks ago, was a festive event 
with Major Gen. George I. Back, chief 
signal officer opening the birthday pro- 
gram with an address to 900 Signal 
Corps officers stationed at the post, 
now under the command of Major 
Gen. Kirke B. Lawton. At a reception - 
dinner, guests included former chief 
signal officers Major Gen. Joseph O. 
Mauborgne and Major Gen. George 
Van Duesen. 

Congratulations poured in to the 
Fort, and tribute was paid to Major 
Gen. Albert J. Meyer, under whose 
command the Signal Corps was estab- 
lished on March 3, 1863. The general, 
a physician, invented the famous flag 
wigwag system as a means of com- 
munication for the deafened, which 
became a standard means of commu- 
nication. The nation is ipdeed grateful 
to Gen. Meyer and his brilliant suc- 
cessors for their continued contribu- 
tions to the art L. W. 

CR TUBE SHORTS 
By WILBUR J. HANTZ 

CATHODE -TO- HEATER .Morts in pic- 
ture tube, are constant headaches to 

the service profession. In many cases 
the manufacturer refuses te replace 
these tubes during the set warranty 
period. 

It is entirely possible to use the a.g.c. 
keyer tube filament winding to supply 
the picture tube heater if it can stand 
the extra current drain. In receivers of 
the transformerless type, something else 
must be done. 

Sonie technicians apply high voltage 
between the kinescope cathode und fila - 
nient which in some cases does clear up 
the short. A more positive method is 
to apply a source of low voltage, high 
current. Practically all service shops 
have a 6 -volt A- battery eliminator which 
they use for servicing car radios and 
this is a good source of low voltage and 
high current. Connect a 500 ¡dd. elec- 
trolytic condenser across the A elimina- 
tor output and intermittently flash the picture tube with this unit. You will find that cathode -to- heater shorts clear 
up faster and stay clear longer with this 
technique. 

May. 1953 

PE-101C DYNAMOTOR 
6 or 12 Volt 

(Reprints of original CO 
conversion articles - Oct. 
and Dec., 1952 issues, turn 
lobed.) 

This is the Dynamotor 
the Hams have been talking 
about! Easily adapted to supply 625 V. a 150 MA. and 325 V. 125 MA. at 

12 Volts -or 300 V. 90 MA. and 160 V. 110 MA. i 
6 Volts. (Illustration shows modified.) NEW: >, 

BATTERY SWITCHING UNIT and 
M ETE R Used to sw,tch load from one battery to 
another -or 6 to 12 Volts. Contains Weston 2" Meter -0 -15 Volt DC Scale for reading battery voltage. 20 
Amp OPOT Switch and Indicator. Case size: 4" x 61/2" 

a 2'," NEW: t_. 95 

TRANSFORMERS AND CHOKES 
TRANSFORMERS -I10 V. 60 CYCLE PRIMARIES: 
5 Volt CT25A- 10.000 V. Ins. OPEN FRAME -6" x 5" x 41/2' t- 95 
6.3 V. I Amp.....1.25 24 V. 1 Amp..... 1.95 
24 V. ',i Amp.....1.50 24 V. 6.5 Amp .. ., 
6 -24-or 30 Volt 8 Amp 1 95 
Two 12 V. 4 A. windings. gives 12 V. 8 A. or 

24 V. 4 A. 5.:15 
325.0.325 V. 50 MA-6.3 V. 2.5 A: 6.3 V..6 A (Rect. 6x5) Half Shell- 2r / "x3is "x3 " -No. 

1-23.28 2.75 
175.0.175 V. 40 MA-6.3 V. @ 2.4 A; 6.3 V @ 

.6 A;Halfshell 2','s2 3 /16 "x2% -No. T- 23.40 1.75 
350.0.350 V. 90 MA -6.3 V. (ig 3 A; 5 V. 3 A; Upright-31/2"X31/2"x31/4" 3.2.5 

CHOKES 
15 Henries -165 MA. 125 ohms $2.95 
5 Henries -150 MA. 85 ohms DC -Res. Cased 1,95 
8 Henries -150 MA. 200 ohms 1.95 
5.20 Henries -300 MA. 110 ohms. 1000 V. Ins 3.95 

AIRCRAFT CONTROL CABLE 
132" -7x7 Strand, Weatherproofed, Galvanized, 
Preformed, 920 Ib. test. Ideal for Television Guy. 
tog and many other uses. Prices: 

4%r per Ft. -In00 Ft or more á le per Ft. 

POWER SUPPLIES 
VIBRATOR TYPE -6 Volt OC input: output 230 Volt 
OC 50 MA. -not filtered -w /tube. Ideal for Command 
Receiver operation as receiver is Altered Internally. 
Size: 41/2" x 41/2" x 31/2 $5.95 
PE -157 POWER SUPPLY -2 Volt Vibrator Supply. 
operates from Bß54 2 Volt Battery mounted in Case. 
Output voltage 1.4 V. '/s Amp. 125 V. 50 MA. Less 
Battery. Speaker. & External Power Cord -with Vi 
brator Used.$4.95 
MP28 BA Power Supply & Modulator 

1 /TA12 -New: 29.95 

BLOWERS -115 VAC 60 CYCLE 
SINGLE TYPE: (Illustrated at 

left) 100 CFM. 21/2" intake: 2" 
out'et. Complete size: 5" x 6 ". 
Order No. IC939 $8.95 

DUAL TYPE: 100 CFM. 4" in 
take; 2" Dis. Each Side. Com- 
plete Size: 8" x 6 ". Order No. 
1C880 $13.95 

COMPACT TYPE: 108 CFM. Mo- 
tor built inside squirrel cage. 
41/2' intake; 3 %" x 3" Dis. Cam 

olete sine: 414" W x 8 %' H x 81/2" D. Order No. 
2C067 $14.5ií 

FLANGE TYPE: 140 CFM. 31/2" intake; 2'2" Dis. 
Complete ifs.: 7%" W x 7',' H x 61/2" D. Order No. 
IC807 $13.115 

FLANGE TWIN: 275 CFM. 4 1/2" intake: 31/2" x 3" DU. 
Complete size: 111/2' W x 84k" H x 8.1 /I6" D. Or- der No. 2C069 $21.95 

BC -645 TRANSCEIVER 
Antennas Plugs Mounts 

Parts, Etc. 
TRANSCEIVER -Easily converted ta 420 to 500 MC 

Bands. Instructions furnished for 460 -470 MC Citizen 
Band. Complete with PE -101 Dynamotor. Control 
Box, Tubes. and Mount $39.95 

ANTENNA TWO UHF 'e WAVE with Set of 8 
Plugs $7.95 

MOUNTINGS For: Transceiver: $1.50- Dynamotor: 75c 
Control Box 511c 

CONNECTOR PLUGS -Set of 8 $4.01 
SET OF COILS -1.2.3 -4th IF, Oscillator. Ant.. Loop. 

Assy.: Guide and t. Rod Assy.. etc. $5.9; 

COAXIAL CABLES: 
RG -8 /U COAXIAL CABLE: I to 100 It. 9c per foot 

-100 to 500 ft. 81/2c per ft. -500 ft. or 
more 8c per ft. 

RG -34/U COAXIAL AIBLE: 
$15.00 

ANTENNA EQUIPMENT 
MAST BASES- INSULATED: 

MP-I32 BASE -Illustrated at left -l' 
heavy coil spring, 2" insulator. Overall 
length: 11'2." Weight: 21/2 lbs. 
Price t; .,- 

MP-S-33 BASE -Insulated type with heavy 
coil spring and 5" dia. insulator. Re. 
quires 2" hole for mounting. Weight- 
9 lbs. 

MAST SECTIONS FOR ABOVE BASES 
Tubular steel. copper coated. painted, in , 
It. sections, acrewin type. MS -5.1 can to 

used to make any length with MS- 5251.5049 for 
taper. Any section lor Each 
Larger Diameter Section: MS -54 $1. 

COMMAND EQUIPMENT 
BC -459 Transmitter -7 to 9 MC. -Used 
BC -455 Receiver -6 to 9 MC -Used 
BC -456 Modulator.. NEW: $5.95 Used 
Transmitter Rack -Single: $1.5" -Dual _. 

Rec. Rack -Triple: $2.50. Modulator -Sftg 
Rec. Dyn. -Used: $_.. Trans. Dyn. -Used 

TRANS. -REC.- AMPLIFIERS 
RA10 DA RECEIVER 1.- 
TA-12B TRANSMITTER with Tubes- Used... 
RI ARR -I Receiver -easily converted to 220 MC. iSo 

R.N. fan. '49) Complete w /Tubes. NEW... ...5i ̂ . 
RT7 /APNI Transceivers -120 MC. Complete with 

Tubes & Dyn NEW: 524.95 -USED: fl 
ARC -4 Transceiver -140 144 MC. w, Tubes -Used: 
BC1206- 200.100 KC. Delco. w /Tube, 
BC605 -With Tubes, Used 
BC709 -W; Tubes -New: $4.95 Used 
BC347 -Less Tubes -New: $295 ... Used: 

REVERSIBLE MOTOR 
Motor Reversible -3.: RPM. 40 Ih. 
torque. 24 Volt DC or AC. Motor 
size: 51/2" x 4. 1/32" X 3. 5/16 ". 
Shaft size: 21,32" x 5/16 ". Philco 
No. 441.1008 NEW: $1.91 

110 Volt AC TRANSFORMER to 
operate above niotor NEW: $t, 95 

RECEIVER AND TRANSMITTER 
RECEIVER BC229 - TRF Receiver with 3 Plugin 

Coils to cover Freq. Range 201 to 398. 2500 -4700. 
4150 -7700 KC. With 6 Tuber 1/37 -1 38-3 39. 
Power Supply required, 6 or 12 Volt & 250 
Volts. Size: 16 "x8 "x7 ". 95 $8. Schematic included -p O0 ..77J 

TRANSMITTER BC- 230 -Voice modulated Trans. with 
5 Plug -in Coils to cover Freq. Range 2500 to 7700 
KC. With 4 Tubes: 2/10y -2/45 & RF Meter 0.1.5 
Amps. Power Supply required. 6 or 12 Volt & 350 
Volts. Size: 13 "x8 "x7 ". 

9S á8. Schematic included i0 J.7 
SPECIAL BUY -BOTH RECEIVER AND TRANS- 
MITTER $15.00 

BC -223 EQUIPMENT 
CABLES w PL150 ea. end 
POWER SUPPLY PE125 -AX 
MOUNTING for Transmitter I. r 

OPERATING MANUAL 
TUNING UNIT- TU -17 -2 to 3 MC. -NEW. In 

Case 4,56 
BC -223 TRANSMITTER -Less Tubes. Meter, 

and Front Panel 4.!r, 

NEW: 

DYNAMOTORS 
DYNAMOTOR and BLOWER: 9 Volts DC input; out 
put 450 Volts 60 MA. 4500 RPM. At 6 Volts DC in- 
put; output 260 Volts 65 MA. 3000 RPM. 95 $4. Price li .717 

INPUT: 
14 V. DC 600 V. 300 MA. BD-86 
12 V. DC 220 V. 70 MA. DM24 
12 V. DC 220 V. 100 MA. DM-I8 
14 V. DC 375 V. 150 MA. DM-375 
14 V. DC 330 V. 135 MA. DM-330 
14 V. DC 500 V. 500 MA. PE-59 
12 or 24 V. DC 275 V. 110 MA. USA 0516 
12 V. DC 250 V. 50 MA. DM-25 
12 or 24 V. DC 500 V. 50 MA. USA/0515 
12 or 24 V. DC 440 V. 200 MA. 

225 V. 100 MA. D104 
250 V. 60 MA. PE-86 

OUTPUT: 5TM1C No.: Pita" 

28 V. DC 

Address Dept. RN Minimum Order S5.00 Prices F.O.B. Lima. O. 25'1/2 Deposit on C.O.D. Orders 
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It is the No. 1 MUST. Without it 
everything else becomes meaningless. 
The AUDAX CHROMATIC has that 
quality to a degree not equalled by 
any other pickup" . . , Sarser of am- 
plifier fame (Toscaninï s NBC Sym- 
phony) . 

Be it diamond or sapphire, every 
stylus has a limited life -span; the dia- 
mond lasts the longest. Obviously, 
then, replaceability of the stylus -at 
home, is of the greatest importance. 
AUDAX is engineered for easy re- 
placeability of the stylus -at home. 
Of further importance is the fact that 
each AUDAX CHROMATIC stylus is 
replaceable independently of the other. 

The magnetic attraction between pick- 
up and a steel turntable is known as 
the "Hidden -Pull. " Today, with 
point -pressure under 10 grams, an ad- 
ditional 10 or 20 grams of "Hidden - 
Pull" becomes a very serious factor 

. The Audax CHROMATIC has no 
"Hidden -Pull." 

Only YOU can decide what sounds 
best to vou. Therefore. See and Hear 
the Indax CHROMATIC and -You 
be the judge . Audax costs no 
more than ordinary pickups. 

POLYPHASE HEAD 
In, any arm 

Io, 331/, and t5 
n RIGHT 

n 

fn LEFT 
er TB rpm 

,traitable with the neu' Corn pass. 
l'iroted Audax arms and to fit the 

high quality record changers. 

Only Audax has indis iduall, re- 
plaecable sapphire or diausond tali. 

f84 in 1953 ELECTRONIC phono fads 
obtainable front your dealer 

AI'OAK COMPANY 
500 Fifth Avenue, New York 36 

Creators of Fine Audio -Electronic apparatus for 
over 25 )'ears 

'711. Standard by Which Olken Are Judged and Valued" 
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U.H.F. Test Equipment 
(Continued from page 41) 

could be used. Similarly, for Channel 
83 (884 to 890 mc.) the fundamental 
will be 221 to 222.5 mc. and the fourth 
harmonic will be used. One important 
thing to consider in the use of har- 
monics is the increased sweep width 
due to the tripling or quadrupling. 
This requires adjustment of the sweep 
width and horizontal scope controls. If 
the fundamental sweep width is 10 
mc., then at the third harmonic the 
width will be 30 mc. Since the i.f. 
bandpass of 3 mc. or so is the one 
actually observed on the scope, this 
will appear very narrow unless the 
sweep width is reduced accordingly. 

From the above procedure it becomes 
apparent that the use of v.h.f. equip- 
ment for u.h.f. alignment is neither 
simple nor efficient. If only one or 
two u.h.f. channels are received opti- 
mizing the u.h.f. tuner for these chan- 
nels with v.h.f. generators is quite 
feasible, but if more stations are re- 
ceived, u.h.f. equipment is required. 

U.H.F. Sweep Generators 

Although a number of test equip- 
ment manufacturers are now design- 
ing u.h.f. sweep generators, only four 
are currently selling these units. These 
are: Tel -Instrument Co., Kay Electric 
Co., Polytechnic Research and Devel- 
opment Co., and RCA, the last offer- 
ing two models. All of these genera- 
tors cover at least from 470 to 890 
mc. through continuously tuned net- 
works. All of them have adjustable 
sweep width, internal blanking, and a 
sine wave voltage for horizontal scope 
deflection. Their prices range from 
$575 for the Kay Electric "Mega - 
Sweep" 111A to about $1500 for some 
of the other models. 

Kay Electric Model 111A: This unit 
is basically the same as the standard 
"Mega- Sweep" made by this manufac- 
turer. Two klystron oscillators are 
used, one is frequency modulated, the 
other is tuned over the range and the 
beat resulting from the two is fed out 
as the r.f. sweep signal. The new 
model 111A features 300 -ohm output 
over the u.h.f. TV band with maxi- 
mum available sweep width of 60 mc. 
Output voltage is stated as 0.3 volt 
across 300 ohms. The main drawback 
of this unit is the fairly complex tun- 
ing, tracking, and frequency determi- 
nation inherent in klystron operation. 
A great deal has been written about 
the original "Mega- Sweep" and most 
of it applies equally well to this later 
model. One distinctive feature of this 
unit is that it can be used for v.h.f. 
and i.f. alignment as well. Its list price 
is $575. 

Polytechnic Type 907: The outward 
appearance of this sweep generator is 
shown in Fig. 1. Its controls are fairly 
simple and feature a well calibrated, 
vernier -type dial covering from 35 to 
900 mc. While this unit has no inter- 
nal marker, provisions are made for 

pfff.., 
REDUCE COROflA L055 

STOP ffTEflflA C0RR05I0R 

dlu,Uti CHAMP1I 

SP 
CLEAR PLASTIC 

(ACRYLIC BASE) 

, (HAM P1 0i I 

Improved and patented non - 

clogging nozzle sprays clear 
plastic coating on TV compo- 
nents. This Acrylic Base Plastic 

dries quickly, lasts indefinitely. 
Its natural high dielectric 
strength reduces corona loss in 

high voltage coils and circuits, 
insulation, rectifier sockets and 
other parts. Antennae and 

lead ins coated with Champion Acrylic Base 

Plastic resist reception -damaging corrosion. 
The result, all-around better TV performance. 

Also available in bulk, undiluted, with 

special Plastic Reducer. 
Complete range of Sprayon colors in- 

cluding Chrome Aluminum, Gold - Copper - Lacquers, etc. 

Write for descriptive bulletin. 

CHAMPION BRONZE POWDER L PAINT CO., INC. 

2526 W. Van Buren St., Dept. K, Chicago 12, III. 

PUBLICATIONS 

Book No. E &ERL1 RADIOTELEPHONE 
LICENSE MANUAL 

Now, in one convenient vol- 
ume, complete study -guide 
questions with clear, concise 
answers for preparation for 
oll U.S.A. commercial radio- 
telephone operator's license 
examinations. 

$3.75 per copy 

BETTER TV RECEPTION lin fringe and low -sig 
nal areas). NEW SECOND EDITION. The stand- 
ard guide for installation technicians. A popular 
teat for TV enthusiasts. 
Book No. E &E -TR2 52.50' 

ANTENNA MANUAL. A practical, comprehen- 
sive book on antennas, for everyone interested 
in transmission and reception. Over 300 pages. 
Book No. E &E -AMI $3.50 

RADIO HANDBOOK. GIANT 13TH EDITION. A 

one -volume library of radio information with 
extensive, simplified theory. Detailed how-to - 

build-it data on dozens of items of practical 
radio equipment. Book No. E &EßH13 $6.00` 

RADIO HANDBOOK, 12TH EDITION. Selected 
constructional items only. English edition. 

S3.00` Book No. E &E -RH12 

SURPLUS RADIO CONVERSION MANUAL. VOL. 
1. Practical conversions. Write for list of con- 
tents. Book No. E&ESM1 $2.50 

SURPLUS RADIO CONVERSION MANUAL. VOL. 
2. Companion to Volume 1. 
Book No. E &E -SM2 S2.50' 

Plus any tax. 

BUY FROM YOUR DISTRIBUTOR 
EDITORS 

óndp,ENGINEERS, 
Ltd. 
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SPACE RESERVED! 

Fig. 4. Visual a ignment setup using u.h.f 
sweep generator which adds marker to de 
tected sweep signal after it comes from tuner 

adding external markers through cir- 
cuitry in the unit itself. This network 
is explained in detail in connection 
with the RCA WR -40A. The output 
impedance of the Type 907 is 75 ohms 
and the r.f. output can be varied from 
10 microvolts to 1 volt. The internal 
construction of the generator using a 
6F4 u.h.f. triode oscillator is shown in 
Fig. 3. The complex mechanical struc- 
ture is required to assure good stabil- 
ity and accuracy over this wide fre- 
quency range. List price of this unit 
is $625. 

Tel -Instrument u.h.f. sweep genera- 
tor: Primarily designed for TV manu- 
facturers, this sweep generator fea- 
tures crystal -controlled internal mark- 
ers of adjustable amplitude. These 
crystal markers are located at every 
36 mc. to permit simple identification 
of the particular section of the u.h.f. 
band. The sweep width is said to be 
adjustable up to 50 mc. The sweep 
frequency dial is calibrated in 36 mc. 
steps and a maximum output of 1 volt 
across 75 ohms is available. This unit 
is priced at $950 f.o.b. plant. 

RCA: The RCA Model WR -40A 
u.h.f. sweep generator is probably the 
most complete u.h.f. instrument avail- 
able. In addition to a continuously 
tuned sweep output from 470 to 890 
me., it also provides an accurate, tun- 
able marker and a set of crystal con- 
trolled markers at 1 mc. and 10 mc. 
intervals. The amplitude of each of 
these three sets of markers is variable. 
Fig. 1 shows the complete unit. A very 
ingenious and slightly complex system 
is used to combine the sweep output 
with the markers. This is accomplished 
inside the generator, but after the 
sweep r.f. has passed through the unit 
under alignment. A block diagram of 
this scheme is shown in Fig. 4. The 
sweep output goes through the r.f. 
tuner and is then detected as in most 
visual alignment systems but, instead 
of going directly to the scope, it goes 
to the "adder" section of the genera- 
tor. At the same time, a portion of 
the sweep signal is fed to the marker 
oscillator, the combination is detected 
and also fed to the "adder" section. 
In the "adder" circuit the two detected 
signals, essentially now 60 cps, are 
combined and connected to the verti- 
cal scope terminals. The advantage of 
this system is that it makes the sweep 
and marker amplitudes independent 
of each other. The same principle of 
May. 1953 

:{ . .... . 
j y 

...6Pw "t".ns 
sre 

%oleo*ss 
Because the Radio City Products 
Model 808A gives you more than 
just the facilities of a Tube Tester. 
It fills the need for a TV- Radio -CR 
Tube Tester and VTVM -with all 
this extra value designed into 
one unit. 

Five Times Better Because 
It Is Five Instruments In One 

A TUBE TESTER -All the features of 
the famous 323 Dynoptimum free point 
tube tester - protected against obsoles- 
cence -tests all modern standard, mini- 
ature, naval base and subminiature tubes. 
Easily read on 41/2" meter. 
A CATHODE RAY TUBE TESTER - 
Will check all magnetic deflection type 
Television Picture tubes. Locates and 
isolates all shorts or leaks. 

A REACTIVATOR- Revives and Reacti- 
vates many otherwise Dim or Bad Tele- 
vision Picture tubes. Can also be used 
on other tubes. 

A VT VOLTMETER (A C -DC) -This really 
outstanding 17 Range instrument is o VT 
Voltmeter for AC as well as DC. Balanced 
bridge type push -pull circuit. Draws 
negligible current due to high Impedance 

/!i y 
of 25 megohms. Accuracy ± 3% DC, 
±5% AC. Discriminator alignment scale 
with zero center. AC & DC volts 0 to 
5 -25- 100. 250- 1000:db - 20 to 16, -6 
to 30, 6 to 42, 14 to 50, 26 to 62. 

AN OHMMETER -Reads all Resistances 
0.2 ohms to 1000 megohms on 5 ranges. 
Use this instrument also to check con- 
densers for leakage and shorts. 

Equipped with a double rotlindes and enlarged, 
easy to read letters and numbers, the new RCP 
BOBA is so designed as to simplify each opera- 
tion. Truly a professional instrument for the pro- 
fessional technician. 

The RCP 808A is housed in a handsome hand - 
rubbed oak carrying case and features on 
attractive, highly visual panel. Compartment 
available to hold test leads, isolation probe, 
batteries, etc. Size 12.A" s 123/4" 43/" 
Weight 12 lbs. Complete, ready $9995 to operate at 

Understand why so many servicemen agree that RCP is The Best For Test. Ask your local distribu- 
tor for a copy of the latest Radio City Products Catalogue or write to us, in care of Dept. RN -S 

RADIO CITY PRODUCTS CO., INC 
152 WEST 25th STREET NEW YORK 1, N. Y. 

-7 VA A New Precision Tool 

For Insulation from Wire and Cable `- 
Designed for the Electronic Industry 

Fil., in "fight Spots 
('uts u, ueII as Strip. 
Sperds, Efficient. Hugged 11 crunomo' ai r Tu011t1rI IIladr, for Long. Life 
I \'l'.t \T:1dju.tnsent to ..t11 Wire Sizes 
The simple design and fool -proof operation of STRIP -IT makes this a tool that will become in- 
dispensable for electronic technicians and assemblers. Held in de palm of the hand, the operation 
is merely to bite into the insulation, twist, pull, and the wire is Wady for the terminal connection. 
The sliding adjustment bar is set with a touch of the finger. STRIP-IT is engineered for thousands 
of operations, using only one set of blades. 

$1.95 ,w, 

SEE YOUR LOCAL DISTRIBUTOR, )R WRITE 

MANUFACTURING COMPANY 

Norman R. Mac Innis, 1430 Mass. Ave., Cambridge, Mass., National Sales Representative 
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* SPECIAL OF THE MONTH * 
*100,000 Ohm. 150 Waft Resistors, Vitreous* 

*Only 
el $.55 ea 

10 for $4.50* 

SMIld 1S3M01; 

MOBILE DYNAMOTORS 
MADE BY PIONEER AND EICOR 

5 Volts Input, 425 Volts at 375 
MA Output. 61," Long. 4" Di- 

eter. Weight 10 lbs. LISt 
Price Appro. 570.00. 
BRAND NEW. ONLY 

x2795 
CARTER SUPER DYNAMOTOR 

12 Volts Input. 400 V. Output ( 200 MA Con- 
tinuous or 375 MA Intermittent. Model 8420. 
Designed for Police. Aircraft and Ma- 
rine p/A95 Use. Small, rugged and eni- 

$ 
c lent. Each 
BRAND NEW, ONLY 

MOTOR DRIVEN TIME DELAY 
Adjustable from S to 45 seconds, in 5- second 
steps. 115 Volt, 60 cy. sync. motor. SPDT 
switch, 10 Amp. contacts. Made for West- 
ern Electric. 
Only $4.95 

PLATE TRANSFORMER BARGAIN 
Primary 115 Volt, 00 Cy. Secondary 435.0435 Volta 

0 3300 e ÌOÁ. 
5V 5V 5S' 

Fully Cased $5.95 ra. 

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. neon pilot and many useful parts. 
The sensitive relay alone Is worth much more 
than the total @ 

I low price f ... sD a 25 Each 10 for 9.90 
Panel Meters 
NEW GOV'T SURPLUS 

STANDARD BRANDS 
3 M 

0.200 Microamps ..$6.95 
0-400 Ll lrruamps 5.95 
0,500 D0 Mieroamps 5.95 
-1O Milllamp . .50 
0. ,0 Mllllamp . . .50 
0-1S0 Mllllamp : . .50 
0-200 M1111amp .. 4.50 
0-250 Mluiamp ... 4.50 
n1000 Mllllamp 4.50 
0.10 Volt DC 11 MÄ) .95 
0-15 Volt DC fl MA) .95 

i0-50 Volt DC 11 MA) .95 
o.15n V. DC (1 MA) .95 
". 1.5 Volta AC.. . . . .95 
0.3 Volta AC .95 
n-15n Volts AC 7.50 
0.tt5 KV DC w/ 

multiplier 6.95 
4" METERS 

0-200 Mlcroamps 58.95 

METER BUY 
OF THE YEAR! 
2" Simpson Meters 
Round bakelite case. 
Brand new. original 
cartons. 
0 -1 MA DC. $3 95 
0 -300 VOItslC. 1 no0 
Ohms /V 

) 
$3895 

(1 MA 
DB Meter -10 to 

+20 $3595 
ANY 3 50 METERS.st F 

FILTER CONDENSER BARGAIN 
Ono VDC O I (S'mp0ind 

Filled. KE \V. 1,111 scratched. ONLY.... .95 each 

MFO VDC 
.001 800 
.002 800 
.01 800 
.02 600 

BAKELITE CASED MICAS 
Price ran, VDC Price MrD Vile Price 

5 IS .01 1 KV S .451.02 2 KV 5 .90 
.24 .002 1200 .35 .005 2500 .55 
.26 .024 1500 .65 .002 2500 .45 
.26 .033 1500 .75 .004 2500 .50 

WIRE WOUND RESISTORS 
5 Watt Ohm.: 2 5- 50.84.200.22 SOO 5 .09 ea. 

10 Watt Ohms: 25-40- 1325- 21: -1K .15 ea. 
20 Watt Ohms: 

S 8300- 2óK -1.SK, 2.5K, .20 ea. 
:i0 Watt Ohms: 100.2500- 4500 -18K .22 ea. 

1 MEGOHM, 1% W.W. PRECISION RESISTORS, 
SNALLCROSS. List Price Appros. 59.50. 
ONLY 97c ea.: 10 for $8.95 

1% PRECISION W W. RESISTORS 
IRC- SH ALLC ROSS 

011\íS: 110, 1K. 2K. 2.2K. 2.5K. 5K, 8.SK.5 .35 ea. 
011515: 25K, 50K .49 ea. 
NIt:0OIlMS: . .0 .69 ea. 

OIL CONDENSERS 
3.75 mfd 660VAC..52.45 
1 mid 2SOOVDC . 1.75 
1 mid 3600VDC .. 1.95 
.1 mid 7500VDC . 1.75 
.5 id 7500 VDC. 4.95 
.1 12KV DC 2.95 
.Ots ..01 12KV DC 2.95 
S mfd 660 VAC 2.95 
7 mid goo VDC 1.75 

GE KV METER 

0.15 
KV DC. 31/2^ SQ. 

awelite Case. 500 UA 
movement. Includes 30 

p r 
Meg. O Est. Multi - 

59.95 

FILTER CHOKE 
BARGAIN 

6 Ny SOO MA. 
Fully Cased $4.95 

S VOLT. 190 AMP. 
transformer, 205- 125V., 
tapped 60 . Pri., 3.5 KV 
ins. Amertran ...$29.95 

MICRO SWITCH 
SPST. normally open, 10 
Amp. contacts. 

37 ea.. 10 for 53.25 

HEAVY DUTY FILTER 
CHOKE 

RV. 1 Amp, 10KV Ins. 
Fully Cased 519.95 

PIGTAIL MICAS 
MMF: 5. 20. S0, 60. 100. 
250. 300. 400. SOO. 750. 
BOO, 1000. 2000. 3000. 
4000. 5000, 6000, 10000 

S0.09 ea. g 
-1 

PEAK ELECTRONICS CO. 
66 West Broadway, New York 7. N. Y. I 

Phone WOrth 2-5439 
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combining the detected signals is em- 
ployed in the Tel -Instrument and Poly- 
technic sweep generators, although 
the latter does not have a built -in 
marker. The RCA model WR -40A re- 
tails for $1450, a price in accordance 
with the special features of two sets 
of crystal -controlled markers and an 
accurate variable marker. 

To reach a wider market and supply 
a simpler instrument RCA also pro- 
duces the model WR -41A u.h.f. sweep 
generator. This unit is shown in Fig. 
1. It does not contain the crystal - 
controlled or the variable marker por- 
tions, but otherwise performs the same 
as the more expensive edition. Both 
sweep generators contain a built -in 
detector which permits monitoring the 
r.f. output. To use this feature a short 
coaxial cable is connected between the 
r.f. output and the demodulator input 
terminal. The demodulator output can 
then be connected to the vertical scope 
terminals for presentation. The model 
WR-41A sells for $595 and adjustable 
marker units are sold as accessories 
with it. It is possible to use a maxi- 
mum of four of these absorption type, 
presettable units. They are inserted 
into the sweep oscillator box and cause 
dips in the response curve at the de- 
sired frequencies. 

Use of U.H.F. Sweep Generators 
The basic connections for using the 

u.h.f. sweep generator are the same as 
for v.h.f., except where marker addi- 
tion requires some changes. In align- 
ing u.h.f. networks the same principles 
apply as in v.h.f., but some of the ef- 
fects hardly noticed in v.h.f. assume 
major importance when dealing with 
u.h.f. With the exception of the Kay 
Electric "Mega -Sweep" model 111A, 
all other units have an output imped- 
ance of 75 ohms. This means that if 
a u.h.f. tuner is aligned which has the 
same impedance as the v.h.f. section, 
i.e., 300 ohms balanced, the 75 ohm 
unbalanced output from the sweep 
generator will have to be matched to 
the tuner. Several types of matching 
devices are available for u.h.f. and 
their performance will greatly influ- 
ence the alignment and the appear- 
ance of the response curve. If the 
impedances are not matched closely, 
standing waves will result which can 
materially distort the response curve 
pattern. In trying to align the r.f. 
tuner then, it is actually possible to 
ruin the tuner response curve, while 
a good curve appears on the scope. 
For this reason it is essential that 
there be a proper impedance match 
between sweep generator and tuner. 
Some u.h.f. tuners use 50 -ohm or 75- 
ohm coaxial input networks so that 
the problem of matching is much sim- 
pler. In any event, before aligning a 
tuner its input impedance and whether 
it is balanced or not should be ascer- 
tained. 

Impedance matching devices which 
transfer from a balanced to unbalanced 
system are often called "baluns." There 
are several types on the market and 
some are available with the sweep 

Handy, New 

Pian-Tone 
PICK -UI' KIT! 

TAKES YOU INTO 

p NEW WORLD 
OF MUSIC 

INSTALL YOURSELF 

Easily, 
on 

y011ß OWN RECORD 
PLAYER 

Discover the hidden music 
in your records -untapped 
by standard phonograph 

pickup equipment. Let amazing 
new Strain -Sensitive PFAN -TONE 
Pickup bring out the best in your 
records -old and new. 
Exclusive New Principle Modulates 
current from preamplifier- repro- 
duces faithful electrical image. 
Free From Hummmmm -No coils to 
pick up induced current from turn- 
table motor. 
Easy to Install -Now in handy KIT 
form. No soldering necessary. 

Ask your radio supply man or write today 
for FREE INFORMATION. If you use a single 
play, professional turntable, ask about the 
new functional PFAN -WOOD TONEARM. 

CHEMICAL COMPANY 
100 Lake View Avenue Woukegon Illinois 

WANT THE BEST 

IN CAPACITORS? 

Type IMP 

Many. many notable advances in 
the art of capacitor design and manu- 
facture have been made by the ILLINOIS 
CONDENSER COMPANY. As an example. 
ILLINOIS CONDENSER COMPANY has 
recently been awarded a patent on their 
unique and exclusive molded capacitor 
construction as featured in the UMP 
types. 

For almost two decades, ILLINOIS 
CONDENSER COMPANY has been build- 
ing quality capacitors and regular users 
include most all of the largest manu- 
facturers of TV and radio sets. Their 
names literally compose the "blue book" 
of electronics. 

To meet the ever increasing demand 
for ILLINOIS electrolytic capacitors, 
ILLINOIS CONDENSER COMPANY has 
built new plants and greatly increased 
production. Why don't you, too. discover 
why ILLINOIS capacitors are "first 
choice" of so many! 

Write for Catalog! 

ILLINOIS CONDENSER CO. 
n n 4(!111 (04001',rRFFl CHICAGO 11 
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generator. Polytechnic Research man - 
ufactures a very good 50 to 300 ohm 
"balun" which sells for approximate- 
ly $30. RCA supplies a matching pad 
which matches their 75 -ohm genera- 
tor to a 300 -ohm system by means of 
a resistor network. 

Many service technicians will re- 
member the early days of television 
when alignment of the r.f. tuner was 
a major operation and required all 
sorts of tricks and precautions. We 
are now in the same stage as regards 
u.h.f. Aligning a u.h.f. tuner requires 
an accurate knowledge of the charac- 
teristics of the particular tuner as to 
bandwidth, input impedance, tracking, 
and peaking adjustments as well as 
familiarity with u.h.f. test equipment. 
With time, however, the familiarity 
and experience will come and as tun- 
ers and test equipment become more 
standardized, u.h.f. alignment will be- 
come just as routine a service job as 
present v.h.f. work. 

GDO TIP 
By LEON CARTER 

THE -east surplus "S" meters now on 
the market can be used to advantage 

in grid dip oscillators despite their rela- 
tively low sensitivity (3 to 5 ma.), by 
connecting them in a simple v.t.v.m. cir- 
cuit as shown. 

The oscillator grid leak is a carbon 
pot and the slider is connected to the 
triode grid through a 1 nsegohns isolating 
resistor. The tube can be a general - 
purpose triode capable of handling the 
full -scale meter current. R, should be 
the correct value for providing full -scale 
current through the meter with zero volts 
on the grid of the tube. 50,000 ohms is 
a good value as a starter. 

Set the pot slider at the grounded end 
for this adjustment. Full scale is to the 
left of the scale with "S" meters, to the 
right with other types of meters. When 
the GDO is operating, increasing the pot 
setting will place a negative voltage on 
the triode grid, from the oscillator grid 
leak, and reduce the meter current. This 
adjustment gives a good reading on the 
meter as the oscillator amplitude falls off 
normally on the higher ranges and the 
dip is more easily seen. 

When the instrument is used as an 
absorption wavemeter, the pot slider is 
set up toward the grid end to take ad- 
vantage of the full voltage across the 
grid leak. Adjustment of the pot has a 
slight effect on the oscillator frequency 
up to 40 me. but this is negligible. At 
v.h.f. it may become objectionable. 

The v.t.v.m. tube may be half a twin 
triode with the other half serving as the 
oscillator, if desired. The GDO sl Id 
be calibrated with the pot set to give a 
normal scale meter reading on each fre. 
quency range. 

increasing "S" meter sensitivity. 
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EVERYBOOV'S Iq ¡HjNC 
000I 

"AUDI -BALAN 
PATENT APPLIED FOR 

"The greatest amplifier improvement in recent ye 
godsend to both owner and service man." ... "It i 

me hours to do what Audi -balance does in seconds. 
even better than I've been able to do with meters, 
tubes dynamically." ... "The problem has plagued i 

it is now possible to keep perfect balance in outpu 
sistently for lowest distortion." . . . "Audi- balance 
feet solution." 

Just one of the features that make the brand t 

amplifiers by Newcomb so exciting. Write for 
completely new home music amplifiers priced f 
to $269.50 audiophile net. 

sed to take 
"Does 

sis balances 
s for years, 
tubes con - 

is the per - 

ew Classic 
ttalog of 8 

om $39.50 

Tite e /addtc 25 
For the sound thrill of a life- 
time this superb new 25 watt 
custom amplifier has every 
procttcal operational feature 
electronic engineering con 
offer you. Even more impur. 
tant is the incomparable lis- 
tening pleasure it provides. 

we 

(74.e eia 15 
This sutstanding 15 watt am- 
plifi.sr is unique in luxury 
features and technical per - 
fectic n at o surprisingly mod. 
crate cost. Its smartly de- 
signei remote control unit is 
a superlat've piece of engi- 
neer, sg, beautifully finished 
in br ,shed brass. 

s Substantial Installation Savintis 
Savings of as much as, or more than, the 
entire cost of these fine amplifiers are being 
reported by enthusiastic purchasers. This is 
due to their unique design which removes 
the usual necessity of o remote control being 
near the amplifier, tuner and changer. These 
items can now be installed in a hall closet 
or any similar out of the way location leav- 
ing only the beautiful remote control and 

the speaker, with ro messy confusion of 
wires, in the living room. No accessories 
connect directly to the remote control. All 
inputs connect only to the main amplifier. 
The savings in cabinetry and of installation 
labor ore obvious end very real to those 
who take advantage of this new complete 
remote control desig s 

NEWCOMB 
DEPT. F 6824 LEXINGTON AVENUE, HOLLYWOOD 38, CALIF 

15 years of quality leadership 
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Famous 

Edda 
ULTRA LINEAR 

OUTPUT TRANSFORMERS 

Itz 

¿2Q:49 a 20l svaa 

Double Your Power Output 
...Reduce Distortion by 50%! 

ACRO TO-300 
One of the world's finest transformers! 
Specifically designed to obtain maximum 
performance from ultra linear circuits. 

Undistorted Power: 
40 watts, 30 to 20.000 cps 
Frequency Response: ±l db, 10 to 100,000 cps 
Unequalled Square Wave Performance 
Resonance -Free Response 
Low Phase Shift 
Output Impedances: 4. 8, 16 ohms 

Fully potted steel case: 3Vx3 1/4x41/4'H. 

s2475 
TO-305. Same as TO -300, PLUS 125 and 
500 ohm output impedances 530.75 

TO-310. Same as TO -300 except 20 watts. 
For converting popular 10 -watt 6v6 am- 

plifiers to Ultra Linear operation $18.75 

TO-290. 20 watts. For original Williamson 
using 807, 5881 or 1T66 as triodes 515.75 

FREE! 12 -page brochure 
on ultra linear output 
transformers, amplifier 
circuits and specs. 

If COD, 
und 25% Deposit. 

r 

ARRISON 
RADIO CORPORATION 

225 Greenwich St. N. Y. 7, N. Y. 
Please send me the following transformers 
as checked below (include postage; weight 
approximately 8 lbs. each): 
p TO -300 0 TO -305 TO -310 

TO -290 C Free Data Sheets 

Amount Enclosed S 

NAME 

ADDRESS L 
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RADIO -TV 
Service Industry News 

AS REPORTED BY THE 

TELEVISION TECHNICIANS LECTURE BUREAU 

F YOU operate a service business, 
I whether it is radio, television, audio, 
or mobile equipment, have you ever 
given any serious thought as to why 
set owners should select you to handle 
their service? What facilities or spe- 
cial abilities do you have that will 
permit you to give better or more 
satisfactory service than, for example, 
the dealer who originally sold the 
equipment? Is there some good, solid 
reason why service customers should 
patronize you in preference to your 
competitors? 

Or do you feel that since you are in 
the service business customers should 
turn to you for service for no special 
reason except that you are in the 
business? Do you feel that somehow 
or other service customers in your 
area have some sort of an obligation 
to have you do their electronic service 
work? Or do you harbor the thought 
that the industry generally has a re- 
sponsibility to help you individually 
make a success out of your service 
business? 

These are soul- searching questions 
but they pose the fundamentals that 
must underlie sales planning in any 
business that hopes for long range 
success in the sale of service. When 
you set up any business to serve the 
public your major problem is effective 
sales promotion carried out at a cost 
that your volume of business will sup- 
port. Without such a program care- 
fully planned and consistently carried 
out, your business venture will floun- 
der during seasonal lulls. If you do 
not have a planned service sales pro - 
gram geared to the needs of your 
specific locality or area you are not 
guiding your business through man - 
agement; you are merely drifting 
along with the economic tide which 
will eventually land you on the rocks 
of failure. 

Service Customers and You 
In its tours about the country the 

TTLB staff comes in personal contact 
with many set owners and especially 
owners of television receivers. The 
essence of the information gleaned 
from these contacts is that set owners 
are more confused than dissatisfied 
with TV service. They have little idea 

about the complexities of TV circuitry 
and probably less about what good 
service should cost. Another problem 
that confuses them is, "How do you 
pick out a good, reliable service com- 
pany from all the listings in the tele- 
phone directory ?" 

In order to gather factual informa- 
tion on the dormant market for elec- 
tronic service and set owner attitudes 
toward independent service operators, 
the Bureau arranged to conduct a 
series of consumer surveys in various 
parts of the country. The first of these 
surveys has just been completed. It 
reveals some very interesting infor- 
mation. 

To get a true cross -section of opin- 
ion in a selected area the surveys were 
set up to blanket the chosen section. 
Interviewers contacted set owners in 
a house -to -house program and gath- 
ered information on all electronic 
home instruments including television, 
radios (broken down into consoles. 
table models, battery portables, and 
auto), and record players. One hun- 
dred homes were covered in the first 
survey. 

The cardinal point crystalized in 
this study merely emphasizes with 
facts a sad failing of independent 
service operators that has been pointed 
out many times in this department: 
Independent service operators are fail- 
ing to sell themselves and their know - 
how and service facilities to the set 
owning public. 

Despite the fact that manufacturers 
have made exceptionally good service 
selling promotional material available 
to service operators, so little of this is 
being used that it hasn't made even a 
dent in public opinion. All too often 
service people read a new public rela- 
tions booklet on service made avail- 
able to them by some manufacturer 
and say, "Gee, this is swell." Then 
what happens? Nothing. The only 
way these fine promotional pieces will 
ever be read by set owners in your 
area will be for you to order them 
and either mail or distribute them 
house -to- house. 

Take the RTMA -BBB consumer 
booklet on television and service as 
an example. Probably a quarter of a 
million of these booklets have been 
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ordered and distributed. There are 
twenty million TV set owners. Just 
think of it -only one booklet has been 
distributed for every 80 set owners! 

A Few Set Owner Facts 
Of the first 100 homes covered in 

the TTLB set owner survey, 84 have 
television receivers. Twelve of these 
have required no service to date, 8 
have had one service call under war- 
ranty, and 4 are serviced by the own- 
ers themselves. 

The average "in service" life of the 
60 receivers on which service costs 
were obtained is 20.1 months per set. 
These sets have required a total of 
176 service calls for which the owners 
paid $959.25. This averages 2.9 calls 
per set at $5.45 per call. 

Forty -five of tese set owners said 
they preferred to call the dealer from 
whom they bought the set when it 
needs service. Four sets are serviced by 
part -time TV service technicians and 
only eleven are handled by independ- 
ent TV service companies! TV service 
operators who have been afraid that 
radio and appliance dealers will get 
into the service field more aggressive- 
ly should study this next fact. 

Eight of the dealers who handled 
most of the sales involved in this sur- 
vey maintain service departments. 
However, all of these dealers are in- 
terested in service only to the extent 
of maintaining customer good -will. 
They would prefer that independent 
service operators take over the serv- 
icing after the sets are out of war- 
ranty. But they will not assume the 
responsibility of recommending an in- 
dividual service company to their cus- 
tomers. They feel that is a selling 
obligation of the service company who 
wants the service business. 

Yet no independent TV service com- 
pany has been able to capture the 
interest of an appreciable percentage 
of these people so they will call him 
for service. 

Price Advertising? 
A tveskly community newspaper is 

distributed to every home in this area. 
Each week there are four or five ads 
in it offering TV home service at 
prices ranging from $2.50 to $4.00. 
Evidently none of this advertising k 
effective for not one of these adver- 
tisers was mentioned by set owners as 
their source of TV service. 

When set owners are properly sold 
on what good service can accomplish 
in maintaining top picture quality the 
cost of service becomes secondary to 
the caliber of service rendered. The 
sales promotion necessary to sell the 
facilities, qualifications, and know - 
how of independent service companies 
is a responsibility of the service com- 
pany itself- no one else can or will do 
that job for him. 

After -Market Sales 
The city in which this TTLB survey 

was made is a primary signal area on 
Channel 6 and a fringe area for a 
Channel 10 station. A good signal can 
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be picked up from the latter station 
from a properly selected and installed 
antenna system. Almost all set own- 
ers in a single station area tire of the 
programs available from the one sta- 
tion after a few months of set owner- 
ship and are good prospects for the 
necessary equipment that will permit 
them to receive a second station. 

But only 11 sets out of the 84 cov- 
ered in this study have outdoor an- 
tennas that permit them to get Chan- 
nel 10! 

Just consider the dollar volume of 
business that is waiting in this area 
for the sales promotional activity that 
will crystalize it into sales on antenna 
systems. Good sales promotion and 
follow -up salesmanship would interest 
a large part of these set owners in 
a deluxe antenna installation which 
would include a booster and a rotator 
in addition to a deluxe type fringe 
area antenna. This type of installa- 
tion would give the TV service com- 
pany a gross return of $150.00 per 
set. In the handful of homes covered 
in this survey there is a potential of 
more than $10,000 worth of antenna 
equipment and installation income. 

Sales Promotion Service 
At the present time, TV set dealers 

are not interested in the after- market 
sale of accessory equipment that re- 
quires installation. Dealers' sales pro- 
grams are usually geared to the sale 
of new units and once a sale is com- 
pleted and the set installed to the 
customer's satisfaction the average 
dealer is content to wash his hands of 
the account until it becomes a pros- 
pect for other new units that he 
handles. 

As u.h.f. telecasting expands its cov- 
erage and present v.h.f. stations in- 
crease their power, many original pri- 
mary signal areas will become fringe 
areas for new stations or for present 
v.h.f. stations with increased power. 
Thousands of set owners who bought 
sets for single or dual station recep- 
tion with indoor antennas will become 
prospects for substantial antenna sys- 
tems to add to the stations available 
to them. 

But the majority of these people 
will remain prospects until some one 
sells them on the increased pleasure 
available to them from the stations 
they could get with properly selected 
and installed antenna systems. 

Who is going to do this selling? 
The set manufacturer has nothing to 

gain income- or profit -wise by promot- 
ing the sale of supplementary antenna 
systems and accessories to customers 
who already own his receivers. Neither 
has the set dealer who does not main- 
tain a service department as a profit - 
producing function of his business 
have anything to gain by after- market 
sales of equipment that requires spe- 
cialized installation. 

The two industry elements which 
tand to gain everything in the sale 

of after -market equipment are the 
parts distributors and the independent 
TV service companies. So if these new 
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markets for antenna systems and as- 
sociated accessories are to be properly 
exploited they will have to do it. 

Sales Responsibility 
The fundamental difference between 

a "jobber" and a "distributor" is that 
the jobber performs only a warehous- 
ing function through financing sub- 
stantial quantities of the products he 
handles and jobs them in smaller 
quantities to the dealers or service 
companies that use them. A distribu- 
tor not only handles this warehousing 
function but he also assumes some of 
the merchandising responsibility for 
getting his suppliers' products into 
the hands of its ultimate end market. 

The tremendous expansion of the 
TV equipment after -market which 
will follow in the wake of u.h.f. ex- 
pansion will throw local promotional 
responsibility squarely in the laps of 
parts distributors and their major 
service accounts. While some antenna 
manufacturers will expand the con- 
sumer advertising campaigns that have 
been tried in a few metropolitan areas 
it is highly questionable whether they 
will extend them into other than 
densely populated areas. 

Merchandising- minded parts distrib- 
utors will not wait for manufacturers 
to take the lead in exploiting the TV 
set after -market equipment sales. They 
will develop cooperative promotional 
sales programs with their major TV 
service accounts which will keep mar- 
ket control in their own hands. 

The immediate need for such pro- 
grams will probably become apparent 
to many distributors before the com- 
ing summer arrives. The TV- viewing 
boom that started with the political 
conventions last year and continued 
through the campaigns and the inau- 
guration last January apparently has 
been gradually subsiding as indicated 
by reports from many of the older TV 
areas. 

What About Radio Service 
It has been apparent for a long 

time that service companies in TV 
areas have focused their promotional 
efforts entirely on television and have 
neglected radio service completely. At 
TTLB business meetings during the 
past few months many TV service op- 
erators have reported a growing num- 
ber of set owners who have asked 
their technicians to take radio sets 
back to the shop with them for re- 
pairs. 

The set owner survey provides fac- 
tual proof of the vast field of radio 
service that has been neglected. 
Twenty of the set owners interviewed 
said they had radio sets that need re- 
pairs and they did not know who to 
call for service. 

The one hundred householders re- 
ported ownership of 218 radio sets. 
This included 48 consoles, 147 table 
models, and 23 battery portables. Four 
users said their battery portables 
needed complete sets of batteries. 

These facts revert again to the orig- 
inal premise that if service operators 
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18th Edition Tung -Sol Electron 
Tube Characteristics Manual 
The newest, up -to -the- minute tube 
data is right here in this 152 -page 
book. It lists 572 Types of Receiving 
Tubes -122 Cathode Ray Tubes - 
Dial Lamps -Color Codes and Ballast 
Tube Numbering Codes. There are 
news sections on Premium Type Tubes 
-Germanium and Silicon Crystal 
Diodes -115 Obsolete Tubes -and a 
17 -page Service Market and Selling 
Section. Bring your technical tube 
data up -to -date now. Get a copy of 
this new Tung -Sol manual. Servicemen 
can obtain it from their wholesalers. 
The name of a Tung -Sol wholesaler 
will be given upon request. 

TUNG -SOL ELECTRIC INC. 
Newark 4, N. J. 

Soles Offices: Atlanta Culver City (Lo, Angeles) 
Chicago Dallas Denver Detroit Newark Seattle 
TUNG-SOL makes All -Gloss Sealed Beam Lamps, 
Miniature Lamps, Signal Flashers, Picture Tubes, 
Radio, TV and Special Purpose Electron Tubes 
and Germanium Products. 

TUNG-SOL 
RADIO, TV TUBES, DIAL LAMPS 
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want this business they as individual 
businessmen must carry out sales pro- 
motion programs to get it. Irrespec- 
tive of how many excellent manufac- 
turer and industry public relations 
programs are developed, they will lose 
their effectiveness if individual serv- 
ice businesses do not tie in with sales 
promotional campaigns of their own. 
It is the only way an individual shop 
can capture set owner interest and 
gain personal identification of its fa- 
cilities and reliability as a source for 
electronics home instrument servicing. 

New Booklets Available 
Two new booklets recently an- 

nounced provide TV service operators 
with more excellent public relations 
"ammunition" to build good -will for 
their activities and to identify them- 
selves as sources of competent de- 
pendable service. 

Tung -Sol Electric recently released 
an unusual 16 -page booklet titled 
"Your Eyes and Television." Complete- 
ly illustrated with the interest- impel- 
ling caricatures that add a special 
touch to Tung -Sol's sales promotional 
material, the book will be read with 
deep interest by every set owner who 
gets a copy. 

Promotion -wise service operators 
will recognize the interest that eye 
specialists and optometrists will have 
in this booklet. A service operator 
who has a supply of these booklets 
imprinted with his own ad will find 
eye specialists happy to distribute 
them to patients which will make his 
service business known to many new, 
prospective service customers. 

General Electric recently announced 
a pocket -sized eight -page booklet titled 
"Facts About Television Service" for 
service distribution to TV set owners. 
The text covers in simple, non -tech- 
nical language the complexity of a 
television receiver, the implosion and 
high -voltage dangers involved when 
unskilled persons tamper with a set, 
and reasons for calling a skilled tech- 
nician when repairs are necessary. 
One page is devoted to hints to the 
set owner on the care of his set. 

The G -E booklets are suitable for 
distribution by service operators to set 
owners at the shop or on home service 
calls and they may also be used as di- 
rect mail pieces. 

The Tung -Sol booklets are available 
from the company's tube distributors 
and the General Electric booklet 
(ETR -641) can be obtained from that 
firm's tube distributors. 

Rebuilt Picture Tubes 
RTMA recently obtained the views 

of the Bureau of Internal Revenue 
with respect to the application of ra- 
dio-TV manufacturer's excise tax on 
the rebuilding of TV picture tubes. 
They reported it as follows: 

1. Q. Under what circumstances is 
a rebuilt television picture tube "man- 
ufactured or produced ?" 

A. If a used tube is not opened or 
disassembled but is merely subjected 
to a reconditioning electrical treat- 
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ment, there is no manufacturing pro- 
cess and no tax applies to the recon- 
ditioning. If used tube is opened, new 
or reconditioned parts installed in the 
used or reconditioned shell, and the 
tube re- exhausted and resealed, the 
process is a manufacturing operation 
and the rebuilt tube so produced is a 
taxable article under Section 3404 (b) 
of the Code. 

2. Q. Who is the manufacturer or 
producer for excise tax purposes? 

A. Where the tube remains identi- 
fied as the property of the rebuilder's 
customer throughout the operation 
and the identical tube is returned to 
the customer after the replacement 
of defective parts, the rebuilder is 
only acting on behalf of the owner and 
and is not the manufacturer for ex- 
cise tax purposes. In such a case the 
customer who has the tube rebuilt on 
his behalf is the producer of the re- 
built tube and liable for tax on his 
sale or use. An individual owner of a 
television set who had his kinescope 
rebuilt for his own use would not be 
liable for tax in accordance with Reg. 
46, Sec. 316.7 which providasl 

"However, the tax on the use of 
such taxable articles will not attach 
in cases where an individual incident- ' ally manufactures, produces, or im- 
ports for his personal use, or causes 
to be manufactured, produced or im- 
ported for his personal use any tax- 
able article." 

A dealer who has tubes rebuilt for 
sale by him will be liable for tax on 
such sale. 

It will be presumed that the re- 
builder of the tube is the "manufac- 
turer" unless the rebuilder establishes 
that by agreement with the customer, 
ownership remained in the customer 
and the customer understood that he, 
not the rebuilder, is the manufacturer 
of the rebuilt tube and therefore liable 
for the tax applicable to the sale or 
use by manufacturers of tubes. -- 

MEASURING CURRENT 
By MONROE CORN 

SOMETIMES it is necessary to measure 
the current drawn h. an electrical 

appliance, Usually IIIis involves "et tting in'' on the line so that an ammeter may 
he connected. A simple method which 
avoids an. ''culling in" is shown in the 
diagram. By using an ordinate. a.c. es- 
tens' line cord and making connection 
so that the plug is offset, the ammeter 
can readily he connected to complete the 
circuit. -3Ó- 

How to make current measurements on 
electrical appliances without cutting line. 

TO AC 
POWER 
SOURCE 

EXTENSION CORO 

AMMETER 
cs, 

I)*0 

e e 

00 

it 
FEMALE 

CONNECTOR 

O EQUIPMENT 
UNDER TEST 

May, 1953 

ORDER BY MAI 
WHOLESALE 
Low Prices Complete Stocks 

SUPER DIRECTRONIC 
4 BAY 

ULTRA FRINGE 
TV AERIAL 

SYSTEM 
ELECTRONICALLY ROTATES 

IN ALL DIRECTIONS 
s`t ciall 1 . the fin- est 

Fats air - 

tivenfrom a that, one direction. 
ti 
gain superior to any broad - 

and aerial. Greater Rain on low - 
hand channels. Special center at- 
tached 

distribution of Iweight.'No 
motors power. clearest iii or 

obtained leeux.nically 
(USIPLETE WITH 6 POSITION DIRFA'TItiNIC REAR¡ SELECTOR. 15n OF TL'BL'I.AIt TRI -X CABLE. 
CNIPF :IIs.s,_ "C' CLAMPS. lb,rIs 

S44.95 

DUAL BAY 
DIRECTRONIC 

FOR FRINGE AREA 
Model TX-56g 

Operates same as Super Di. trctron above, except has w 
a wo bays instead of four. 

Complete with three 31 /a ft. 
masts. 75 ft. flat three co.. 
able. Beam lector ., 

guy ring and mtg. base. 
AX-599 Same as 

$ßg95 yTK 
-599, less masts, 

baie. 
fly d mt9 

Three Models Cover All Channels 

UHF YAGI TV ANTENNAS 
Model 3A- Channels 14 -28 X375 Model 38- Channels 27.62 
Model 3C- Channels 49-83 ea. 

TV TUBE BRIGHTENER 
Gives CRT's Longer Lifel 

No Soldering Neededl 
No connection,. to Al' line. Extra long 
18- 1 is 1 tit 11 I A toformer type with ho s . Choice of 
two 

degrees of brilliancy. Complete S`ith 
cur model P-13102. 

8102. mounting. n, 

"Standall Coil's" Latest Model 
NEW! !;OPER CASCODE 

TV TUNER a 
In proved Design 

MODEL 
TV 2232 
More DX than laser before with the new Super Caseate. 
Has tube monde, lent of QUO ose. St cony.. and a Gatti 
a 
or 6927 as RE amp. Designed for inlercarrler circuit 

n d l a , adaptable for split n und I.F. circuit.. ch 
as '1í:16' and till ,liar types by use of part No. ]IM s7 52 trap a Ì,ly :allaite separatelyl. I.F. set at 22.:1 

is 
length 154x" Overa1126lasily cut 

to 
'shaft 

Shaft 

Huired. alas] Trap Assembly 82.28 
UHF STRIPS -Now aeailahlc for Standard Coll 

940 
tuners. Tu Inter s ¡eeiry channel No. and series á designated by I, tier such as F. G. Q. etc., A etan,nal ,n each strip of your present tuner. SET Ia,t....1st. of ..c. & anti 

Don't Waste Time 
Waiting for Test 

Pattern 

TV Bar Generator 
Make, Bar Patterns On 
Any TV Screen, Anytime 
Make accurate ..n- the'slmt 
linearity adjustments. Ad.'. 

ether of vert. A horla. 
in i isle unit; no 

vent required. 

Easily Installed! Custom Built! 

AUTO RADIOS 
All Model ; -6 tubes, 3 Gang Supers 

ELEC .' RO -TOUCH TUNING 
FE-153 -'52. '53 Ford CE.n:13 -1 ( 55555.97 
CE- 332 -'51. '52 Chev. DE- 5:12-':,:I Ii,.1 'e 

N ANUAL TUNING 
F- 106 -'40. '5n 'ord 

10- 21111 -'40, .51 1olge. Plymouth 
F.151 -'51 Ford 
F-152-.52 Ford 
D251 -'S I. '52 ,mies 
C351_'SI. '12 Chev. 
H-451-'48. '40. 51, 51. 52 Hudson 

01_511. 'Si. '52 Studebaker 
K. 751 -'..l. '52 Henry J 

31111_40, 'Sn .'hey. 
Ilal132 -'5:1 Do.lge 

at P- 230_53 rl, mouth 
Cat333 -'33 Cher. 
5IM- 4:16 -52 ., I Mercury 

51-731-53 For I 

$3991 

$4197 

UNIVERiAL UNDERDASH MOUNT 
.r :m lr. .nul lrnek.. 527.97 \I+Ilal ls'1 Ìii1 

EXACT DUPLICATE G.E. & DUMONT TV REPLACEMENT PARTS IN STOCK 
For Fosf Service, Address Orders to Dent. RN-4 

WRITE FOR FREE "F.Y.I." BULLETIN PACKED WITH VALUES 

WHOLESALE RADIO PA 
311 W. BALTIMORE ST.. BAL 

PEN -OSCIL -LITE 
Extremely convenient test oscillator for all radio 
servicing; alignment Small as a pen Sell 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
v. Low in coat Used by Signal Corps 

Write for information. 

GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 22, N. Y. 

BARGAIN 
RADIO 

NUNTIN6? 
SERVICEMEN! 

Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY - 3619 TROOST KANSAS CITY, MO. 

GET INT) 
ELECTRONICS 

You can en111 nu. uncrowded, Interesting field. 
Defense expal -ion, new developments demand 
trained .speria ;tits. Study all phases radio & 
electronics the ,ry and practice: TV: I.91: broad - 
casting: sets lc ng : trial inn. marine. police radio. 
15 -month coure. Graduates in demand by major 

nnla0ie -. II S. n equivalent required. Begin 
.1nn. March, 3 alle, Sept. Camp. lice. Write for 
catalog. 
VALPARAI to TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 
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REG. U. 5. PAT. OFFICE 

120 
STYLES 
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Or 
ASSEMBLY WORK 

REPAIR WORK 
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STEVENS WALDEN, Inc. 
WORCESTER 4. MASS. 

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 
FREQUENCY 

CALL" CHANNEL mt. ) 

POWER 
, Video ,' 

Alabama Decatur WMSL -TV 23 524 -530 21.5 

Arizona Mesa KTYL -TV 12 204 -210 13.5 

California Eureka KIEM -TV 3 60 -66 17.5 

Monterey .. 8 180 -186 10 

Salinas 8 180 -186 10 

Georgia Macon WTWV 47 668 -674 100 

Rome WROM -TV 9 186 -192 2.9 

Valdosta WGOV -TV 37 608 -614 98 

Idaho Pocatello KWIK -TV 10 192 -198 3.2 

Pocatello KJRL -TV 6 82 -88 7.2 

Illinois Champaign . 3 60 -66 100 

Springfield 20 506 -512 18.2 

Kansas Pittsburg KOAM -TV 7 174 -180 105 

n Wichita . 

16 482 -488 200 

Louisiana New Orleans WJMR -TV 61 752 -758 200 

Maine Portland WPMT 53 704 -710 22.5 

Massachusetts North Adams 74 830 -836 1 

Michigan Lansing WILS -TV 54 710 -716 25.5 

Mississippi Gulfport WGCM -TV 56 722 -728 21.5 

Missouri Clayton KFUO -TV 30 566 -572 175 

(area of St. Louis) 
Hannibal KHMO -TV 7 174 -180 10.5 

St. Louis WIL -TV 42 638 -644 46 

Sedalia KDRO -TV 6 82 -88 6.3 

Montana Billings KOOK -TV 2 54 -60 17.5 

Butte 6 82 -88 2 

New York Elmira 18 494 -500 58.3 

North Carolina Winston -Salem WTOB -TV 26 542 -548 200 

North Dakota Minot KCJB -TV 13 210 -216 29.5 

Minot 10 192 -198 58 

Ohio Ashtabula WICA -TV 15 476 -482 19 

Oklahoma Oklahoma City 25 536 -542 17.5 

Oklahoma City KLPR -TV 19 500 -506 91 

Oregon Eugene KSPF -TV 20 506 -512 19.5 

Pennsylvania Scranton WARM -TV 16 482 -488 245 

South Carolina Columbia WIS -TV 10 192 -198 265 

Texas Dallas KLIF -TV 29 560 -566 50 

Longview KTVE 32 578 -584 20 

McAllen KRIO -TV 20 506 -512 86 

Midland KMID -TV 2 54 -60 50 

Texarkana KCMC -TV 6 82 -88 18.5 

Virginia Hampton WVEC -TV 15 476 -482 220 

(area Norfolk) 
Newport News WACH 33 584 -590 20.5 

West Virginia Parkersburg 15 476 -482 19 

Wheeling 51 692 -698 24 

Wisconsin Beloit WGEZ -TV 57 728 -734 21 

Eau Claire WEAU -TV 13 210 -216 52.2 

Milwaukee WCAN -TV 25 536 -542 105 

ERP= (effective radiated power). "Call letters without TV suffix from 
application files and subject to change; except where included in calls 
such as KKTV or WTVT. .. = Call letters to be announced 
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Loudspeaker Enclosures 
(Continued from page 47) 

gards the efficiency of the system, 
whereas the latter system takes into 
account the relative efficiencies of the 
two systems. The two schools of 
thought are not compatible. 

In listening to a pair of loudspeaker 
enclosures, we cannot compare the 
two systems if one of these systems 
is working at a much higher level 
than the other. Ear sensitivity is not 
linear with loudness. If we were to 
listen to a speaker system which was 
running at a considerably higher out- 
put level than the other, our hearing 
characteristic, which follows the fa- 
miliar Fletcher -Munson curves, would 
paint a different acoustic picture for 
this higher level system than for the 
one operating at a lower output level. 
We would experience a different bal- 
ance of frequencies, audibly, from one 
system to the other. So it is perhaps 
necessary to consider the performance 
of the two systems when operating at 
the same output level rather than at 
the same input power. 

In an effort to make this test as 
objective as possible, it was decided 
that the proper basis upon which to 
make this equal output comparison 
would be at a listening level one 
would expect to prevail in a normal 
living room. We wouldn't care to 
make this test at a level so high nor 
so low that it would in no way repre- 
sent the normal listening level. With 
both systems operating at this equal 
output power of comfortable level, 
however, we could then compare the 
distortion products involved. 

In addition to this requirement, for 
purposes of objective measurements, 
data should be taken on one system 
at a time, then that system should be 
removed, and the alternate system re- 
introduced into the same identical 
spot. Not only would this procedure 
give each system the same qualitative 
room conditions, but it would at the 
same time remove from the vicinity 
of the system under test, the mutual 
acoustic coupling of one system upon 
the other, especially when placed close 
to one another. Still again, the same 
speaker should be used in both en- 
closures, if it is enclosures that we are 
testing. Manufacturers of loudspeakers 
do their best to maintain standards of 
quality, however, commercial toler- 
ances are a necessary prerequisite to 
successful commercial endeavor, and 
no matter how close those tolerances 
may be, there will be slight differ- 
ences in two finished products albeit 
they bear the identical model number, 
and successive serial numbers. Espe- 
cially must we be careful when meas- 
uring systems around resonances. Even 
though a shipping container may, in 
bold print, proclaim that the speaker 
has a resonance of 68 cps, there is the 
possibility of its resonance turning out 
to be five or ten cycles higher or 
lower. This variation may then throw 
May 1953 

SEE LEO FIRST FOR . 

hallicraffe 
I can SAVE you money. .. Liberal Trade LEO I. 

MEYERSON 
WOGFO 

JUST ARRIVED! THE NEW 100 WATT fT -20 XMTR - $449.50 

$179.50 
S -76 RECEIVER 

Extra selectivity with double superhetro- 
dyne circuit. One RF, two conversion and 
3 IF stages. Ronge 550.1550 Kc, 1.7.34 
Mc in four bands. 8 tubes plus voltage 11 tubes plus voltage regulator and regulator and rectifier. Complete with 
tubes, less speaker. rectifier. .ow down payment. 

NAME YOUR TERMS LOW DOWN PAYMENTS PERSONALIZED SERVICE 

$224.50 
SX71 RECEIVER 

Double Conversion sharp selectivity, 
plus built -in NBFM at moderate cost. 

HALLICRAFTERS RECEIVERS AVAILABLE FOR II4MEDIATE SHIPMENT 

S-81 $49.50 
S-82 $49.50 
A-84 $99.50 
S-38C $49.50 

5-40B $119.9: ST-83 
S-53A $ S-78A 
S-721. $119.9:. SX-62 
S-77A . $119.9: S-72 Portable 

$129.95 
f 89.50 
$299.50 
$109.95 

R -46 Speaker $19.95 SX-73 $975.00 

Famous WRL RADIO 
REFERENCE MAP 25c 

CU on 10 -20 & 75 Meters 

NEW LOG BOOK 25c 

IT'S NEW! IT'S FREE! 

WRL 1953 CATALOG 
Send for your copy tocay. Con- 
tains everything new in radio and 
television. Jam-packed with bar- 
gains. Leo I. Meyerson WfÓGFO 

For mobile o fixed station. Spiral bind. 
Ing. 'Full column loII.tlnx all FCC re. 

Info. WIII accommodate , I..5 _S te 
lions. International Q'' rignls phonet lc alphabet. 

prefixes. 

PHONE 7795 WRITE -WIRE 

t5`',I'GYrN ¿le Espe 
LASORTORI(S\ INCORPORATED 

COUNCIL BLUFFS. IOWA 

Send For 
FREI: Copy/ 

I WORLD RADIO LABORATORIES 
744 West Broadway 
Council B offs. 

Please seid me: 
Rodic Mop 25e 
New :alalog 
Used Equipment List 

Nome 

Address 

n 

5.5 

SX -71 Info 
S -76 Info 
New Log Book 25e 

City.... .... ......... State .......... aa-r 
MOSLEY 3 -WAY TV ANTENNA SWITCH 

Cat. No. F20 - MOSLEY 
3 -Way TV Antenna Switch 
List Price $3.75 

for Multiple 

UHF and VHF AM ENNA INSTALLATIONS 

Install anywhere. Extension rod supplied for back of set 
mounting. 
Constant impedance -Los, loss- Solderless. 
Sturdy rotary switch makirg silver -to- silver contact. 
In brown or ivory polystyrene case. 
Also available in Flush Wall 
Plate style. 

At Radio Parts Jobbers 

MOSLEY Eledi o Ee',. l 8622 St. Charles Rock Road 
St.louis 14, N issouri 
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COMPLETE 
TRAINING 
FOR BETTER RADIO -TV 

SERVICE JOBS 

for the com- 
plete 2- volume 

course 3 MONTHS T 1 PAY 

Let these two great new lfldrardl training brooks 

teach you to handle all types of AM, NM and TV 
service Jobs by approved professional methods -and 
watch your efficiency and earnings soar! 

Completely modern, profusely illustrated and written 
so you can easily understand every word, these books 
pave the toss to fast, accurate service on any type of 
h radio -TV- electronic equipment ever made. Each 
(rook Is brand new. Each contains the latest data on 
the latest methods and equivalent-NOT a re-hash of 
Id, out -of -date material. Each le co -ant honed bs A. 

A. Ghirardi whose famous RADIO PHYSIC. t'OI'IDOS 
and MODERN RADIO SERVICING were, for 20 years, 
bare widely usta tor military. school and home studs 
training titan any other books of 'heir tow! 

THE NEW Ghirardi 
RADIO -TV SERVICE LIBRARY 
Almost 1511a pages and mil Soo clear illust odors 

show step -ht -step how to houille evtty phase of mod- 
em mcbl. -L prina .tupi .. n. in.. 

1 -Radio and Television Receiver 

TROUBLESHOOTING AND REPAIR 
.y til proilta «L. 

Foi. O it iOlmnvhcini 
For the experienced serviceman. it is a quick was To 

"brush up" on specific Jobs to den -top Improved tech- 
niques or to lind fast answers to puzzling service prob- 
lems. Includes invaluable 'step -by- step" service charts. 
520 pagre. 417 illus.. price $6.75 separately. 

2 -Radio and Television Receiver 

CIRCUITRY AND OPERATION 
This odp -pact' volume is the Idea etude to seivire- 

men uhu realize it pass to know what really makes 
code n radio -TV reivers "Ork" and why. Gives a 

rmttplete understanding of basic circuits and ei rellit 
variations; how to recognize then' a a glance: how to 
eliminate guesswollt and n,p.b s- e -t inc ill .p ni m_ 
them. 117 illus. l'. - a... -. 

New low price . . a e easy terms 
If broken into lesson loon and Seal to to 

-course" you'd regard these two cleat honks a 

bargain at $5)) or more! Together. they form a cont- 

plete modern servicing librar' to help you work faster. 
more efficiently and more profitably. Completely Indexed 
so you eon look nit needed facts In a /iffy. 

Under this new offer. you save 71e on the price of 
the two hooks -and hare the privilege of paying in 
easy installments 

whe youuse thmNoessons 
to eeill 

tsa i ndlnein right! 

10 -DAY EXAMINATION PRIVILEGE 
i! -I 

out of the window "A -B" comparison 
tests made around resonance systems 
assumed to be the same. Therefore it 
is essential that the same speaker be 
used in the various enclosure systems 
for the results to be truly useful. 

Although it is our considered opin- 
ion that these measurements should 
be made on a basis of equal sound 
power output from the systems, in 
all fairness to the alternate method 
of measuring distortion (equal input 
method) a comparison was made, on 
this latter basis, of the Helmholtz 
resonator and the bass reflex enclos- 
ure of equivalent size. This compari- 
son is given in Fig. 13, and was made 
on the basis of one -half watt input to 
the two systems. It will be observed 
that measurements below 50 cps were 
not made. This was not a premedi- 
tated condition, but one which befell 
the tests simply because distortion 
meters will not operate on incoming 
signals that have over one hundred 
per -cent distortion. Such instruments 
work on the principle of eliminating 
the fundamental from the input sig- 
nal and making measurements of all 
the combined resulting harmonics. 
Where the harmonics are two to three 
times the amplitude of the funda- 
mental, this fundamental cannot be 
tuned out by the meter. Consequent- 
ly, distortions in the hundreds of per- 
cents may not be read by the distor- 
tion meter and we are limited to an 
analysis of the distortion products 
over an area where the measurement 
falls below one hundred per -cent. The 
interesting thing to note is that at the 
frequencies of 40 to 50 cycles which 
fall in the region of the lower reso- 
nant peak, the distortions for both 
systems was astronomically high, and 
not measurable by means of the dis- 
tortion meter. As we go into the 50 
cps region and higher, the distortion 
products fall below the 100% mark 
and become measurable. 

It is worthy of note that there is 
very little to choose from as far as 
these figures are concerned. The 
"Helmholtz" resonator has a slight 
edge over the bass reflex system up to 
70 cps, and then a reversal takes 
place, although the difference is quite 
slight. 

Fig. 13. Total harmonic distortion for 1/2 

watt inpu for IN cu. ft. resonator and 
IN cu. ft. bass reflex cabinet systems. 

Dept. 
0 e 5 i 

Rinehart Books. Inc. 
Technical 
232 Madison Ave., New York r6. N. V. 

Send m 
e 

GHIRARDtS NEW 2 -VOI.. SERVICE 
LIBRARY. l enclose $3 and will send you SS 

n th for three months until the total price of only 
cí12.00. plus a few cents hostage, Is paid. It is un- 
dtrspaal I may read the hooks for 10 days. Then. If 

I 
not satisfactory . 

hooks ' . I will return them postage paid rind 
e to refund my $3 and cancel the rem in You 

g instatlntents. IBewka shipped postpaid for full 
remittance with order -same return privilege.) 

Name 

Address 

City, Zone. Stat 

I 
I 
I 
I 

I 
1 

Employer's Name A Address 

OUTSIDE US.A. -$13.01) cash only. Same to -day 
return privilege with money refunded. `I -1a - -m m o m lea -ttmm mm m m 

50 

?10 
z o 

a 

g 80 

ir 40 
2: 

11/4 CU. FT. "RESONATOR 

,.,,,.,II/4 CU.FT. BASS REFLEX" 

á 20 
ó - 

o 

t 

20 30 40 
FREQUENCY (CPS) 

0 

ELECTRONIC'S LATEST 

TROUBLE -SHOOTER 
A compact-complete- 

circuit analyzer 

THE AMAZING 

TV SERVISET 

Model E -C 
(Pat.) 

Pending) 

A precision engineered pl otessional quality electronic 
test instrument. Ideal for field or bench servicing of 
Radio. Television. Radar. Communications gear, etc. 

Now -Quickly -C ienfly -At Low Cost 

CHECKS: sync. sueep. t iIio, andin ciunii -, TV 
high sonata. supplies 1111', il F, or Pulse,. Inn hilt aec 

.UIVIie -, coil, condrns«i -. sistms, nulles, trans. 
(Drnters. speakers, tar. Will Inrallze rtvuthle to n 

particular stage. determine defective Colnponeln and 
ran actually Is- clamped Ili circuit to resin,' e 

tl 
'dull 

operation temporarily in so", of component Ornllk. 
der ICI S. Ideal for locating and continuing inter- 
mittent, 

SPECIFICATIONS: 
RF a AF Signal Tracer. RF a AF Signal Injector. AC 

Indmat r 60 550 20.00060 
lt. Lo,0ohms DC 

0.5. Hi 
ohms 0- 5005 -20 megohms. Tests Condensers .00025 
12 id., Tests Resistors 2 ohms-20 megohm 

ci m 
s, 2 Ca- 

patance Sub ranges o1 -.i A 4.40 mud.. 3 Resist- 
ance Sub ranges 50.500 ohms, Sk -25k, 100k -1 meo. 

ll'ill r nudunrnl your e- i, rim, ,gaipiurnt and bill 
mitprr /crin other teston roxtilni many NM,x more. 

A MUST FOR THE MODERN TV AND ELECTRONICS 
SERVICE ENGINEER. 

Comes in handy cloth complete With all access 
adaptincluding ALNICO phone, TV high voltage 

er phone extension rd, test lead. Riipaon 

disclosing nlatest TV ttrouble -ah trouble-shooting techniques. 
See 

r 
. r r at your distri honor Praha. If be eanI 

.uottv. ,'der direct from factory. $24.95 postpaid. 

LEE ELECTDeptRONIRN C 
S 

LABS', INC. 

233 Dudley Street Boston 19, Mass. 

STAYOiYT1YF,4/R 
WHEN POWER FAILS...with 

an ONAN Electric Plant 

Model 10EL, IOKW A.C. 

When storms, floods, or fires interrupt 
electricity and force you off the air, you 
lose listeners and income. Guard 
against loss, assure vital public service 
during emergencies by installing an 
Onan Electric Plant. Onan Standby 
Electric plants serve many network and 
private stations. Automatic models to 
35,000 watts. 

PORTABLE ELECTRIC PLANTS 
FOR MOBILE RADIO USES 

Supply A.C. power for broad- 
casting at scene of events. 
Light in weight. Can be car. 
vied by hand or in trunk of 
car. A.C. models: 400 to 
3,000 watt. 

Zekae_ FREE "7oldee 

D. We ONAN L SONS INC. 
.'696 University Avenue 
Minneapolis 14. Minnesota 
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ENCLOSURE DISTORTION 
Horn (Fig. 3D) 76% 
Resonator 32% 

Horn (Fig. 3E) 3l °ó 
Resonator 32°° 

Bass Reflex (Fig. 3F) 27 °° 
Resonator 31 °° 

Table 1. Relative total harmonic distor- 
tion taken at 70 cps. Output of resona- 
tor is made equal to output of individual 
enclosure with which it was compared. 

To return to our preferred method 
of making distortion measurements, 
namely, at equal output power, we 
must refer back to Figs. 10, 11, and 12, 
which compare the output of the "res- 
onator" with the series of larger cab- 
inets. It will be recalled that these 
larger enclosures produced consider- 
ably more output in the low frequen- 
cy region than did the "resonator." 
Accordingly, to make the necessary 
measurements on an equal output 
basis, the input to the "resonator" had 
to be adjusted upwards to the point 
where its acoustic output was equal 
to that of the larger enclosure with 
which it was being compared. To make 
this adjustment point -by -point with 
frequency would not be entirely fair 
to the smaller system, inasmuch as 
there may be single areas of very high 
response on the part of the larger sys- 
tem which would be unattainable by 
the smaller system unless driven into 
regions of diaphragm excursion non - 
linearities. Accordingly, merely to 
point out the trend, one frequency in 
the low frequency end was chosen as 
being close to the midpoint between 
the two resonant points of the system, 
specifically 70 cps. This would be the 
trough area between the two resonant 
peaks and would represent a point 
where the diaphragm excursion would 
be rather limited. The results of this 
last set of measurements are given in 
Table 1. From this table it will be 
noted that in two cases the "resona- 
tor" produced more distortion prod- 
ucts, and in one case, less. 

Distortion will generally increase 
when a system is driven harder. Sev- 
eral factors contribute to this increase. 
The diaphragm itself may be driven 
beyond its limits of linear excursion, 
the voice coil may travel out of re- 
gions of flux linearity, the diaphragm 
may "break up" acoustically, heating 
of the voice coil may cause poor load 
regulation, and the acoustic damping 
may not be sufficiently great to ade- 
quately control the diaphragm veloci- 
ties. Therefore, it is necessary to con- 
clude in this final analysis that the 
greater distortion of the "resonator" 
as compared to the larger enclosures, 
simply stems from the fact that the 
speaker has to be pushed harder to 
give the same output as the larger 
system. This would be the case for 
any frequency that might be chosen in 
this area. Even though a large num- 
ber of points were chosen, who is to 
say that more distortion can be tol- 
erated at 60 cps for one system than 

Smaller than a desk pen - as convenient 

i i 

The NEW Turner C -4 Stand 
for Model 80 Microphone 

The new C -4 stand gives compl ate maneuverability 
and convenience with the Model 80. It pivots the micro- 
phone in a 135° arc for any operational angle - swings 
parallel to base needing little more packing space 
than two packs of cigarettes. 
The microphone is held firmly by the unique, positive - 
action hinge, yet moves smoothly and easily to any 
desired position without adjustment. Microphone 
quickly and easily removed. 
This new, matching stand is soli ily built of die -cast 
zinc overlaid with beautiful sativi chrome plate. It 
is heavy enough to prevent tipping - it will not slide 
with the weight of the cord. The C -4 stand comple- 
ments the graceful shape of the Model 80; the corn - 
bined unit is an attractive but inconspicuous addition 
to a speakers' table. Ideal for use with wire recorders, 
public address systems, pulpits, office and factory call 
systems, amateur operators and other similar uses. 
Model C -4 matching stand. %"-27 thread. List Price $ 5.75 
Model 80 Microphone. List Price .. $15.95 

THE TURNER COMPANY 
900 17th St., N. E. Cedar Rapids, Iowa 

In Canada: Canadian Marconi Company, Toronto, Ont., and Branches 
Export: Ad Auriema, Inc., 89 Broad Sreet, New York 4, N. Y. 

1 

ATTENTION! LONG ISLAND 
SERVICEMEN HAMS ENGINEERS INDUSTRIALS 

EXPERIMENTERS HOBBYIST:: MODEL RAILROADERS 
for your con renience 

ARROW ELECTRONICS 
opens a new, complete store at 
215 FRONT STREET 
Hempstead, Long Island, N.Y. 

Featuring complete stocks of RCA, 
Dumont, G.E., Sylvania and all other 
national lines of everything in 
Radio, TV and Electronic parts, 
equipment and components. 

VOL are cordially invited to make 
Arr iw, Hempstead your headquarters 
for all your needs in electronics. Ex- 

per enced, courteous, personnel -un- 
beztable prices -unequalled service. 

ARROW ELECTRONICS, Inc. iis`F; sf 
s Ñ: ;tóá N. Y. Y. 

May, 1953 
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arkes 
1 arzian 
CeAtAL -K 

, a L,. n6 26)8652 a 461G384 

SELENIUM 
RECTIFIERS 

Power Type 
Available os, .1 range that includes a few 
volts and milliamperes of current to hundreds 
of volts and thousands of amperes. Fourteen 
cell sizes provide widest available range of 
selection. 

fr 
Radio Type 
Versatile low-cost 
that have found application 

in all types of ellectroni 

equiPment as well as radio 

and 
lete line isravailable.A television 

Embedments 
A recent "first ' in 

the industry. Sarkes 

1 arzian embedments 
of /et the advantages 

CD 
l rectifiers at a 

2S26 SBI RC 
weightnand cost. 

size, 

R a -- 
Diodes -- 
Currently aosngn Sa 
and 5/16" huis)Sa kesTarzia di- 

odes are fed for use as limit ers 

age, cu 
r 

relay voltage and 

many other very low current applications, 

High Voltage 
This popular line of tubular 

comPifi 
rs 

offers the design engineer current 
long lived high voltage--low 

source of DC power. 

Please write, wire or 

noriconP al 
information on all 
types of Sarkes Tar - 
zizn Selenium Rectj- 

fiers. 

RCTIIER Sarkes Tarzian, Inca DIVISION 
Dept. R -a, 415 N. College Ave.. Bloomington, led. 
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at 50 cps for another system, or at 
80 cps for still another system as 
against 65 cps for still a fourth sys- 
tem. One might bounce these distortion 
figures around without any logical an- 
swer other than to say that at one 
particular frequency, system A dis- 
torts more than system B, and vice 
versa for another frequency. 

Now what general conclusion may 
we derive from thiS total analysis? 
It is obvious that the small enclosure 
may be designed in various ways. It 
may be of the type that utilizes a 
simple aperture, or a duct. But vol- 
ume for volume, the speaker will give 
the same general response whether it 
be of the Helmholtz resonator type, 
as popularly known, or the bass reflex 
type. Next we must recognize that as 
the speaker enclosure size gets larger, 
more acoustic output may be expected 
in the low frequency area, for a given 
input. Also, in general, volume for 
volume there is a balance of distor- 
tion products between the two sys- 
tems, but that as the volume increases, 
proportionately less distortion ensues 
for a given output. Finally, we may 
say that for optimum acoustic repro- 
duction it is desirable to utilize as 
much space as possible, and that it 
must be utilized judiciously in an 
acoustically economical fashion. But 
we must also realize that under cer- 
tain circumstances where space is not 
available, and where limitations in 
acoustic volume must be maintained, 
that very acceptable results can be 
obtained from the small enclosures. 

FM IMPROVEMENT 
By GEORGE R. ANGLADO 

HERE is one way I have found for jack- 
ing up the gain of an FM set that has 

the lead -in coupled to the antenna coil 
through a condenser. The value of this 
condenser will range anywhere from 100 
mad. to 250 

Our set is a Western Auto Model 
D -2929 and upon inspecting this con- 
denser it was found to have a value of 
250 µµfd. We got to thinking about the 
losses developed in lensers in differ- 
ent parts of the circuit and decided to 
experiment wills lower values. 

We took the 250 µµfd. unit and 
substituted a 100 µµfd. unit in its place, 
with the dial set on a weak station. This 
condenser value improved reception con- 
siderably and wr wondered if lowering 
this value still further would provide 
additional improvement. The next step 
was to substitute a 50 µµfd. unit. The 
results were astonishing. The signal 
more than doubled its input. After this 
we figured that the next step was to 
hook the lead -in directly to the coil. 
The results were disappointing. The 
signal was OK but the noise was up. 

A still lower value condenser did the 
job. The signal improved approxi- 
mately five times. Noise dropped to a 
minimum and stability, was improved. 
Although the coil was mounted in a can 
on top of the chassis, reception could 
have been further improved if the can 
was removed and about 5 or 6 turns of 
#18 or #20 wire wound over the coil. 
Readers can try this scheme on any FM 
set that has an antenna coupling con - 
deneer of more than 10 µtd. 

COMPARISON PROVES I 

L7EICOL*j OFFERS 

GREATEST V -O -M values! 
GET the MOST for your 
money - Before you 
buy. see chart below! 

World- renowned E /CO 
VOLT -OHM- MILLIAMMETERS 

*#536 KIT 512.90. Wired S14.90 

#526 KIT (with 1% multipliers) 

only $13.90. Wired S16.90 

VERIFY AT 

YOUR DEALER'S 

EICO (s .A (e .l (e.( (e. D. 

51190 up 

111111 

All Dril t7100 
SILO p'" 

31 ranges, YE5 No No No No 

Full -size 3 -inch 
meter? 

YES Yes Yes Yes No 

400 so 
sensitivity? 

YES Yes Yes Yes No 

Zero to I v 

ronge on both 
AC and DC? 

YES 

YES 

YES 

No No No No 

5000 e. ronge on 
both AC and DC, 

Yes No Yes No 

AC /DC lens: 
1000 n /v.? 

Yes Yes Yes No 

DC and AC 
Current Ranges? 

YES No No No No 

In KIT and 
Wired Form? 

YES Wired 
Only 

Wired 
Only 

Wired 
Only 

Wired 
Only 

Lowest cost In 

the Industry, 

S 
e 

Above 

No 

All 

No 

over 574.00 

No No: 

mite 
cense 

Write for FREE Catalog MR4 S nome of /oral dealer. 
r,la.. 5% higher on Wed Coml. 

ELECTRONIC INSTRUMENT CO., Inc. 

84 WITHERS STREET, BROOKLYN 11, N. Y. 

PULSE 
TECHNIQUES 

ay S. Moskowila and 1. Sacker 

Get this new self -training book 
for 10 days' free examination 

Here is everything you need to 
know about pulse techniques -a 
subject of increasing importance 
in television communications, and all electronic 
equipment. This book covers transient response of 
linear networks, design of pulse networks, pulse 
shaping and clamp circuits, pulse generation, meas- 
urement, and instruments, pulse communication sys- 

tems, and aerial navigations aids. 

PARTIAL CONTENTS: Fourier. transform method. Response 
of an ideal low -pans filter to step voltage. Physical IIR- 

Incanes of response curves. Response tu a Pulse series. 
Determination of network r ils mie y Fourier transforme. 
Use m partial Tract fans in the solution of transform mole 
lens Laplacian lransl,un, alai Invertie Laplacian of a sen 

goes. Typical 

la itierrr. . 

T 
y te 

problems 

hL 

transforms. 
H IR lt( niter. Pulse Step-voltage 
imild-titi time S I a 8x da transformer. f 

response. Special coaxial delay Iines, Design of 
lumped line, Vil lc peine linen. u, Tanki 

F ou coupling networks. Trnsmla Clon- 
um amplifiers. eacho tfollower. Limited circuits. s- 

pion s rilinI . Integrating 
positive-bias restorer. vCOUrs pulse 

ó 
ecicwos. 

Relaxation oscillators. 
Multi- swoon tan 

Time calibration. za . systems. Commutation. 
Modulation. synchronization. solse communi- 
cation system. Introduction to systems. Timing 

Radar rai r. Vay.Ir sy ter. Loran System. 
authoritative ' on today! Coupon below brings 

you 
" ulse eniates, on PRE[ trial br 10 days. Mad 

it NOW! 

- - -- -MAIL COUPON TODAY - - - -' 

1 

70 Fifth,) Avenue. New York) iI,.V. Y. 

FREE examination. dination. Withinf Otldays 
ITECHNIQUES for 

turn the hooka d owe nothing. or keep it a and remit 
52.03 down IpISa postage) and $2 monthly for 2 
mouth.. 

Name 

Address 

City 
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1953 Du Mont "Telesets'1 
(Continued from page 70) 

action shown in Fig. 7 takes place at 
this grid. Note that the polarity of 
the noise pulses from the plate of 

is opposite to the polarity of the 
noise in the composite video signal. 
Because of this the noise pulses can- 
cel and the resultant signal appears 
as shown at C in Fig. 7. In this way 
a large portion of the noise in the 
composite video signal is eliminated 
before application to the sync clipper. 

Tube V:o,A is biased well beyond 
cut -off, so that it conducts only on 
the horizontal sync pulse, and the 
video and blanking information does 
not appear in its output. In addition 
to eliminating the video and blank- 
ing information, V:e,A removes most 
of the vertical sync signal. 

The component values used in the 
cathode -bias network of V:aA are 
chosen so that the comparatively long 
duration, vertical sync pulses (27 mi- 
croseconds) build up a charge across 
the cathode bypass condenser, C. 
This charge increases the bias on 

during the vertical sync interval 
and the vertical sync does not appear 
in the output of 

The comparatively short horizontal 
sync pulses (5 microseconds) do not 
increase the bias on the tube and thus 
appear in the output of the stage. 
V.,,.A operates as a cathode follower 
with output taken off across R. 

The advantage of this type of sync 
clipper lies in the fact that short du- 
ration pulses do not increase the bias 
on the tube. In the usual grid -leak- 
biased clipper circuit the grid bias is 
determined by the peak amplitude of 
the input signal. As a result, high 
amplitude noise pulses increase the 
grid bias and compress or completely 
eliminate the sync signal. 

The price paid for this advantage is 
the elimination of the vertical sync, 
therefore, a second sync clipper must 
be used to separate the vertical sync 
signal. This function is performed by 
17.0.6. The composite signal at the 
grid of V.9,Á is applied to the grid of 
V1ii,R through RzIA. V:a,A is negatively 
biased beyond cut -off so that it does 
not pass the video signal. The grid 
circuit time constant (Rla4 and C::a) is 

Fig. 7. Noise pulses from the video ampli. 
fier (A) and inverted noise pulses from the 
inverter (B) cancel each other to produce 
reduced noise amplitude shown in (C). 

May 1953 

BROADCAST BAND & AERO 
Ideal for Use In Boats. rte. 

Á1N -20 C Remote Controlled Naviga Donal Direction tinder and n uni 
cations receiver. Manual DF Din any 

15e of three frog. hands. 130 to 
011 NC. 24 V. Self contained dy. 

na motor supply. Complete installa- 
Ir,tion. including control box. 

rx , azimuth control. Left-Right In. 
dicator, plugs, loop tranlsmissioi 
line d Ilex. shafts. 
BRAND NEW 589.50 
LIKE NEW $69.50 

MN.26 -Y 151, 125 KC. :125 to 005 KC. 3.4 
to 7 comp- installation 569.50 

s 

69.50 Receiver alone 
ea, 

35.95 
MN -26 -C alone, like new....... 39.50 
MN 26C or MN 26 -Y as Is less tubes 13.95 With tubes. Us it good 24.95 MN.20E loop. Brand New 6.95 
MN -52 Crank d ive. New 2.50 

MONTHLY SPECIAL! 
TS10 TEST UNIT 

uf caxiale .. 
New ' C'anditi. u..I 1 

1 

and 350 feet 
1110.00. $14.95 

SCR -274N COMMAND 
and ARC -5 EQUIPMENT 

EXC. USED 
AS With 
IS tubes) NEW 

BC -430 Control Box 
13 Receiver. 

BC456 Modulator 92.93 
RC 451 Control Box (Transmitter - . - 

BC -442 Relay Unit ANT With Condenser . , 

Without Condenser sass 
Flexible Shafting w i t h 

Gear to tit r .... 
3 Receiver Rack 

receivers 

2 Transmitter Rack .... 
Single Transmitter Rack .... 
1)ÁI32 Dynamotor for 

Command Set sass 
11111.33 

om menti 
ont` r tor 

Shock Mts. for 
Set 

Receiver 
Modulator Tor 11 Ant, Re- 

ck. 2 lay Unit 

51.95 53.95 
.95 ... 

1.95 3.95 

3.95 
1.29 2.99 

2.45 
2.29 2.94 
2.39 3.97 
2.25 2.95 

3.25 9.95 

2.95 3.95 

1.95 2.45 

6C4s7 TRANSMITTER -4 to 5.3 me and nNSMITTER -5.3 mó, 7 n .011 itc4. ECE ER -i¡ to 9 Iris tubes 0! 54.95 ar), 
58.95 

HAND SETS 
TS9. r l i u l!) rodilir al 
TS13. excellent condition 
TS Tyee, exc., leso cord 

54.95 
5.95 
2.95 

WANTED! 
All TS. APR. APS, ARC. ARN. ART. SCR. R89 
and 

Quote Reiter in ̀ you` r first letter 

RT: 34 APS 13 Transceiver used as vr..r. attar 1 41:, SIC. Containing aD:II1 (' IF I other parts. these r nus 1 i tgope l . RF sec Linz and all hub;.. buta collent buy il 
BCly 

Cl 
or' parts and IF .trip. . e. 

used S .95 621 elver 1SCR .5__ . less 

are 

100-1 5051C used 14.95 

TRANSCEIVER 40 -144 me, 2 meter, 
used. cellent condition, less dynamotor, 
less tubes only 517.95 

SPECIAL BUYS! 
BC -1200 Beati n Receiver . . . 200.400KC..9 9.95 MN- 201.13 Rec, iver est. 59.50 RCA Sound Po vered Phones . . brand new 12.95 

two Mr 24.95 1a%ARN7 Rec.dver (user(. exec.) 149.50 
I (Cl \r . . . S Baia( Power Frequency Meter 195.00 TSI84/AP Test Set 69.50 AI'It 2 Radar (-taren Receiver, 85.1000MC 195.00 AI'It -4 Itadar .',.arch Receiver. 38- 4000MC 50.00 

TS1110 Oscilloscope 175.00 It: D.A.:4,11552 re,t Unit 295.00 SIG- Inverter - Used 69.50 

MIRES and HEADSETS 

NS -23 Neatlae: 
'exc. 52.95 new 55.95 

CD -307 Ext. r rrd for Ils 2:1 -33 
ne 

-33 
54.1, 

Throat Mike -" :tll.'..1 Me ew 
L'o Mike -Navv Type.. - . \ew 1x Extension Core and Switch Assem- bly 

4950511oN,gh IImrpedancee %headset leather hem hand and rubber cushi.... 

NS.le Headset used 51.29 NS -36 ....... exc . 1,95 
NS -30, miniature headset usar) 1.49 

98c 
new $1.98 
new 2.29 
new 2.49 

DYNAMOTORS 
The hest dyn: moho for comet-soon to 0v. Multiple 

wonting/0 Alter cu 
e 

rn ton you get choice of 1!10 
or 35(1 v. at :II MA or 250 v. at 100 MA. Complete 
dope sheet furnished. 

$w 
C! 

BRAND NEW .See "CO'. Aug. Issue) aVR77 

WOBULATOR 
BUILD 7`14M-AM SWEEP GENERATOR 

You can build "Versatile Sweep Frequency Generator" with APN -1 nanetic units $5.95 

RT7 'APN1 TPANSCEIVER UNIT -('sert at altim- eter. 191 for signaling sc 
an 

r tl., r etc. Complete ewith 14 tubes and dynamotor Ney are In grind used condition at the amazingly low 
prive o f $29.95 
Used, less tut es. as Is 4.95 

MISCELLANEOUS EQUIPMENT 
FL used. e ..51.16', BC 347 each...used 95c BC 906 each. -fir.... 9.95 

YE 4B 
General V..lecb e Delay Line Unit 1000 ohms + IC' -r 1111r.r1 pa -: ( - 2 Doc: 4 micro -second delay tinte. Brand ne $1 .98 

ssELSYN TRANSMITTER 
At ..... yn Transmitter Assembly for matching to I -82 II. Manor. Cad. excellent condition. 
ONLY 55.95. Complete with Indicator... S I4.95 

8a -2 its - reel 4e Motor with antenna eel a 
1 

clutch, 1s 2.9s 
BC -433 It4DIn COMPASS RECEIVER. 200 to 

tubes 
KC. '1,011. excellent condition. with tubs -e a tacos toll s.... 39.95 

34.95 -,a ... le-, alas and m for ,-.4 
Pails cover. exc. .93 

Shipments F.0.9, warehouse. 20% Deposit on orders. order 5.00. lltnois residents. molar sales tax to remittance. 
Prices sublet to change without notice. 

R W ELECTRONICS °"t. "712PN 
. Michigan Aye., Chicago 16, III 

NE: HArrlson 7 -9374 

THE NEW WONDER OF 
ELECTRONIC CONTROL 
CAN BE YOURS FOR 
PRACTICALLY NOTHING 
You get te complete outfit, ins 

ladingg cabine t. 3 tubes 
(12SL7GT 01.5662. 01.5610) 
and wiring diagram. 
Single 

M1. $5.99 
Lots of 3 

ch 

led for Elect quickly 
Remote Con. trol oit Transmitters; Turn Ra- dio and TV on and off: Open and Close Garage Doors from 

your c etc. Schematic dia. gram included at No Extra Cost. 
MANUEL KLEIN CO. 

.98 

RED HOT ELECTRIFYING BARGAIN! 
THYRATRON REMOTE CONTROL 
SERVICEMEN HOBBYISTS HAMS EXPERIMENTERS RADIO SCHOOLS 
Here the chance of a lifetime too a genuine Thy atron Electronic Remote Control of your own at a fraction of ~nregular This mighty handful (only 5a4x6a3t/ 1 of miracle control can b' made to o perform hundreds of practical. fascinating feats Of remote control. t complete schematic showing the circuit included with each unit. 
IT'S A STEAL! Buy it just for the puts alone. Take it apart! Look what you gt: Valuable parts and tubes galore that you can so easily use m any other Amplifier, etc. -or for a per,mrntmg. 

LOOK AT ALL TIIE PARTS YOU GET 
Filament Trans. 1 Megohn -t'2 Watt 1 Megohm -1/ Watt Control Relay 3N -ohm -. Watt Wirewound Carbon 1251.707 92S -ohm- 1 Watt Wirewound .24 ohm -2 Watt GL -5610 BR -ohm- O Watt Wirewound Wirewound 
GL 5682 2800 one -1 Watt Wire- Switch-SPST 

16 MId O ISO volts wound Pilot Lamp, Type 44 
1 MId 200 volts 75K- ohm. -12 Watt Neon ulb -NE.2 02 MId n 200 volts 1 Megohn -1 2 Watt Carbon Control Housing 
25 Mid 6i, 600 volts 1501(- ohn. -t 2 Watt Bottom Plate 25 Mt Fi 800 volts 1 Megohn -17 Watt Carbon Escutcheon 125 Ohm Variable Cont. 7K -ohm -t Wan Carbon 

6ó00 Ohm Calibration 2 Megan.. -i 2 Watt Carbon 
1 Megohn -1'2 Watt Carbon 

NOW CAN YOU LOSE? These parts are Certainly worth IMES this amazing ost. The G I [lei trie Thyratr: -n TOL -5682 tube alone tcosts 3.30 
cost. 

Besides consider the plate sensitive relay. filament ransformer, tubes. condensers, r ishrs (many of .hem 1oÓ precision). No m t- ter how you u e It. here's 
rs 

gr, at redhot bargain. Operates on 11SV AC. 
94 Chambers St. New Yo k 7. N. Y. REetor 2 -6460 
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Milton S. Kiver's 
IMPORTANT 

NEW BOOK ON 

A "Must" 
far Every 

TV Service 

Technician 

Fact- Packed To Give You All The 

Answers on These Vital UHF Subjects: 

UHF Antennas: Full coverage of VHF TV antennas, 
including Fan Dipole, double. "V ", rhombic, 
parabolic reflector, yagi, corner reflector, horn 
and helical types. Analysis of each array - 
design, operation, directional characteristics, 
input impedance, gain. Tells you type best 
suited for any given conditions. 

Transmission Lines. Matching Networks: Tells how 
to select proper transmission line to deliver 
maximum signal to the receiver for best quality 
picture -a full discussion of this important 
subject. 

UHF Installation Practices: Practical adviceon proper 
antenna location and routing of transmission 
line to set. Describes accurate method of check- 
ing for antenna mismatch and determining 
whether system is properly installed. 

UHF Convertors: Detailed analysis of existing 
converters, ranging from UHF turret tuner 
strips to all- channel self- contained converters. 
Helps you understand converter design and 
operation. 

UHF Tuners: Full analysis of tuner design and 
operation, ranging from parallel -wire to "but- 
terfly" types. Absolutely essential data for the 
TV Service Technician. 

This book keeps you ahead in TV, makes you a UHF 

expert, brings you extra business and profits. Get 

your copy today. 

ORDER UHF -1. Only ... $150 

Order from your Parts 
Jobber, or write direct to 
Howard W. Sams & Co., Inc. 

2203 E. 46th St., Indianapolis 5, Ind. 

Send copy lies) of "UHF Antennas, 
Converters & Tuners ", $1.50 per copy. 

Name 

Address 

City State 
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27 microseconds. As a result, the short 
duration horizontal sync pulses (5 mi- 
croseconds) and equalizing pulses (2.5 
microseconds) do not produce sufficient 
amplitude at the grid to drive the 
tube out of cut -off. Thus only vertical 
sync information appears across cath- 
ode resistor, R. 

Since R.., is common to V..,., and 
both the vertical and horizontal 

sync signals appear across it. 
The composite sync signal appear- 

ing across R.., is applied to the cath- 
ode of the third sync clipper, V.a.,. 
The signal at this point is positive 
and, since it is applied to the cathode 
of the stage, it drives the tube into 
cut -off, clipping the upper portion of 
the sync pulses. This clipping removes 
all noise superimposed on the sync 
signals. 

The output of V.,a., is applied to the 
grid of a phase splitter circuit, 
Vsa,n provides the out -of -phase hori- 
zontal sync signals required for opera- 
tion of the horizontal phase detector, 
V,,. (Fig. 2). The phase detector pro- 
duces a correction voltage when the 
horizontal oscillator frequency does 
not correspond to the incoming hori- 
zontal sync signal. 

The horizontal oscillator, V,,., is a 
conventional cathode -coupled multivi- 
brator. The vertical sweep signal is 
also generated by a multivibrator cir- 
cuit. This circuit performs the com- 
bined functions of vertical oscillator 
and vertical deflection amplifier. 

Servicing Hints 

Oscillator Tube Replacement: Due 
to normal variations in interelectrode 
capacitances among tubes of the same 
type, replacement of an oscillator tube 
may result in excessive frequency 
shift. Readjustment of the oscillator 
frequency can usually be avoided by 
trying several tubes and selecting the 
one which causes the least frequency 
shift. 

Horizontal Pull: When servicing the 
chassis on the bench keep the CRT 
leads well clear of the high -voltage 
compartment. If the leads are run 
close to the compartment the video 
signal may enter the horizontal sweep 
circuits causing a misleading hori- 
zontal pull in the picture. 

Loss of Picture and Sound: The 
"B +" voltage for several of the cir- 
cuits in this receiver is obtained from 
the cathode of the audio output tube, 
Vas. As a result, failure of the output 
tube, or the audio- transformer pri- 
mary, will cause loss of the picture as 
well as the sound. The same symp- 
toms will result if the speaker plug 
is disconnected. When these symptoms 
occur check these components and 
when servicing the set be sure to con- 
nect the loudspeaker. 

I.F. Alignment 

The i.f. stages of a TV receiver 
rarely drift out of alignment. Conse- 
quently, realignment should not be at- 
tempted until all other possibilities 
have been checked. The following are 

I a few points which are helpful in de- 

rt/t///i i 
the 

Engineered 
Product 

extends useful life 
of older TV tubes! 
manufactured by 

e shin rit COMPANY 

Chicago 25, Illinois 
Manufacturers of Electronic Equipment Since 1928 

MERIT. PLATE TRANSFORMERS 
1100 VCT / ISOMA . .. S 6.47 

1320,1100VCT/250MA,40V Bias Top .. .. 8.08 
2160VCT/ 12SMA; I000VCT/ 150MA .. 9.99 
I8011,I600VCT,225MA . . _ .. ... 9.70 

2900,2350VCT/300MA . . . . ... . 24.11 
4200,3600 VCT /300MÁ .. ... ... 30.58 

5800,4770VCT/300MA (Sq. Cse) 

MERIT FILAMENT TRANSFORMERS 
2.5VCT /10AMP /IOKV INS .. . .. . S 3.67 

SVCT /3AMP /2500V INS .. .. .. .. 2.50 
SVCT /30AMP /2500V INS . .. .. 6.47 

63VCT /IAMP; 2500V INS ... 1.65 

6.3V /1.2AMP /SKV INS (TV REPL) 2.12 

6.3VCT /3AMP;6.3VCT; 3AMPr2500V INS 4.06 

SVCT /3AMP;6.3VCT /3AMP /2500V INS . 4.06 

101/CT /10AMP /3KV INS . ... .. S. 88 

12.6VCT, 2AMP 2500V INS 2.64 

25.2VCT /IAMP.'2500V INS 2.64 
12.6V/7AMP or 25.2V /3.SAMPr2500V INS 5.88 

MERIT FILTER CHOKES 
1SITY /85MA /ISOOV INS $ 2.94 
10HY /1101.4Á /1500V INS 2.94 
12HY /150MA /I500V INS 3.53 

ISITY /ISOMA /2KV INS 5.14 

SHY /200MA/1500V INS 4.11 

10H Y/ I SOM A 3.82 

IOHY /200MÁ 3KV INS 4.70 
10HY /250MA 6.47 

SHY /300MÁ 6.76 

MERIT UNIVERSAL MODULATION 
PRI- 2000 -20000 SOMA Per Side; SEC - 

2000- 20000'50:IOOMA IS WATTS $ 6.32 

PRI- 2000 -20000 ISOMA Per Side; SEC - 
2000.20000.'150:300MA 40 WATTS 9.41 

PRI- 2000.20000 220MA Per Side; SEC 
2000 -20000'220:440 125 WATTS 13.23 

*SERIES- PARALLEL 

STEEL BOXES -BLACK CRACKLE FINISH 
4 5 4 x 2 S .70 I S x 9 x 7 52.38 
4 x 5 5 3 .80 12 x 7/ 5 61/2 .. 2.40 

6 5 6 x 6 . 1 . 1 0 15 x 7 3/4 x 6 ,/t ... 2.48 

12x7x6 2.08 

SLOPING FRONT CABINETS 
85 B x 8 53.53 8514 s 8 $4.23 

8x 10s 8 3.93 125 18 x 12 7.70 

8s 12 r 8 4.08 

All pries F O B auf .ere house Ne- York 

LEEDS RADIO CO. 
75 Vese, St Dept A Ne. York CSI, 7 
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Fig. 8. A convenient method for apply- 
ing alignment signal to mixer -oscillator. 

termining whether or not a receiver 
requires realignment: 

1. If the picture is weak (with or 
vithout snow), but the picture qual- 
ity is satisfactory (good resolution, 
little smear, etc.), realignment is prob- 
ably not required. 

2. If the picture quality is unsatis- 
factory, and adjustment of the fine 
tuning has little effect, check the 
video amplifier stage before realign- 
ing. 

3. If the picture quality is unsatis- 
factory, and adjustment of the fine 
tuning control has a marked effect on 
the picture quality, realignment is 
probably required. 

Test Equipment Required: The fol- 
lowing test equipment is required to 
align the i.f. stages of RA- 166/167 
and 170/171 chassis: 
Sweep Generator: Frequency range - 

4 to 50 mc. 
Deviation -10 mc. minimum. 

Marker Generator: Frequency range -4 to 50 mc., with provisions for 
amplitude modulation of the signal, 
and crystal calibration. 

Vacuum Tube Voltmeter 
Crystal Detector Probe 
Cathode -Ray Oscilloscope : The oscillo- 

scope used should have good low - 
frequency response and a vertical 
deflection sensitivity of at least 0.1 
r.m.s. volt -per -inch. 
Procedure: The i.f. alignment pro- 

cedure is shown in Table 2. Before 
beginning alignment place the station 
selector between channels to disable 
the oscillator, and remove fuse F_,n, to 
disable the sweep circuits. A conven- 
ient method of connecting the signal 
generator to the mixer -oscillator tube, 

is shown in Fig. 8. Twist one end 
of a short length of wire around pin 5 
of the tube and attach the wire to the 
tube envelope with electrical tape. 

After completing the alignment pro- 
cedure tune the receiver to the best 
signal available and examine the pic- 
ture for traces of smear or trailing 
whites. If either condition is present 
adjust the top slug of Z_,,, to eliminate 
it. Do not adjust the slug more than 
one -half turn. -30- 

RTG ELECTION 
HE Radio Technicians Guild of Roch- 
ester, New York, has re-elected Dar- 

old Eakin to the presidency for a third 
term. 

Serving with Mr. Eakin will be Don 
Lisow, vice -president; Francis Stoffel, 
secretary; and Alfred Rest, treasurer. 

The group has headquarters at 703 
Temple Bldg. in Rochester. 

May, 1953 

\o High Fidelity Record 

s 
U 
"CC L 
O u 
o 
OC 

Si 

Ós 

LL 

Reprodu,:tíon 

AND 
NCH RECORDS Ill dÌllflc 

3 -SPEED RECORD CHANGERS 

MODEL 3 522' 
Intermixes 10 and 12inch records 
LIST PRICE $65.00 

. (less base) 

MODEL 3/521' 
Non-Intermix Model 
LIST PRICE $54.50 
(less base) 

._ 'Available in I- cream, brown or 
gray finish. 

3 

RECORD CHANGER BASE 
Wood. Mahogany F mists. heavy 
construction. LIST PRICE 59.50 

On Sole of Leading Deolers. Write for Complete Literatur 
ROCKBAR CORPORATION .211 East 37th S 

"Well, Mr. Thomas A. Edison 
. put the parts back. All it 

needs is a JENSEN NEEDLE." 

reel, New York 16, N.Y. 

TV Con version Kit 
Mask and 
Escutchnon 
Assemb ies 

For a pro essional conversicn or 
custom installation 
I Metal Mask tailored for perfect 
fit. Green ;prayed Finish. 

2 '/." Tempered Safety Glass. 

3 BeautifLI Gold Finished 
Metal Escut':heon. 

All populas sizes: 14 ", 16 ", 
17 ", 20" aid 2,1 t'. Rectang- 
ular Tuber only. Easy to 
install instr,ctions included. 

see y rue d' ' butor 

Sued PT COMPLETE CATALOG 
Wald.m carries a complete line of 

Electronic Components 

IA and Croname Products. 

iF ELECTRONICS, INC. 
911 N. Larr<Ibee St. Chicago 10, Illinois 
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WORLD'S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 

MATTISON 
SILVER ROCKET 630 CHASSIS 

with TUNEABLE 

BUILT -IN BOOSTER 
for Better DX Reception 
Featuring NEW CASCODE TUNER 

made for UHF interchangeable 
tuning strips and 70° COSINE YOKE 

Tube 
Complement: 
28 tube. 

3 rectifiers 
1 CRT 

32 

All Channel} Booster 
Broad band single knob control pre -amp liti.', 
built in to eliminate long leads which mar 
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 IO TIMES. 
THE SILVER ROCKET WILL OUTPER 
FORM ANY CHASSIS MADE AND IS 

PRICED RIGHT TO SELL FAST WITH 

AN EXTRAORDINARY MARGIN OF 

PROFIT FOR YOU. WRITE FOR CON- 
FIDENTIAL PRICE SCHEDULE. 

ALL CABINETS MADE IN MATTISON'S 
OWN CABINET FACTORY! 

ANNOUNCING 
the New 

AMBASSADOR 
for 1953 

The only open 
face console 

made in every 
expensive 
decorator 

finish . on 
guaranteed 
genuine ma- 

hogany, walnut, 
oak and other 

rare woods! 
The AMBASSADOR 17" and 21" 

Best Looking . . . Best Value. Tool 
Full size console fur eye level television. Available 
In every expensive decorator finish. Fea- 
turing removable safety glass. Dimensions height 
42 inches. width 26 Inches, depth 23 inches. 

DEALERS! SERVICE DEALERS! Here is your 
opportunity to become the "important" TV 

Dealer in your area for THE FINEST CUS- 
TOM -BUILT LINE OF TV RECEIVERS. FREE!! 
Write for Mattison's merchandising portfolio 
explaining the "UNASSEMBLED PLAN" and 
"$1,000,000 FLOOR PLAN." 

When you buy from 
Mattison you need 
only one source of 
supply! You can buy 

ili 
a Mattison Chassis. 
a Mattison Cabinet or 

T T l f a 
c 

mplete Mattison 
Manufactured with integrity TV Set! 

Mattison Television & Radio Corp. 
10 West 181st St., Depf.RN, N.Y.53, N.Y. 
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BOOKS 
"THE RADIO AMATEUR'S HAND- 
BOOK" by the Headquarters Staff of 
ARRL. Published by American Radio 
Relay League, West Hartford, Conn. 
900 pages including catalogue section 
and index. Price $3.00 in U.S. Thir- 
tieth Edition (1953). 

This latest edition of the "Hand- 
book" has been revised to meet to- 
day's demand for an authoritative and 
up -to -date text. 

The book is divided into 27 chap- 
ters, the first four of which comprise 
a background or introduction to the 
more technical chapters to follow. 
They include a history of amateur ra- 
dio, electrical laws and circuits, vac- 
uum tube principles, and data on high 
frequency communication. 

The balance of the handbook deals 
with high frequency receivers and 
transmitters, power supplies, v.h.f. and 
u.h.f. apparatus and communications 
techniques, measurements, vacuum 
tube data amateur station construc- 
tion, etc. 

The catalogue section includes the 
products of 89 companies and com- 
prises 180 pages of data on commercial 
products. The book, as is customary, 
is lavishly illustrated and the text ma- 
terial is supplemented by some 95 
charts and tables, 466 tube base dia- 
grams, and 85 basic formulas. 

It is scarcely necessary for a re- 
viewer to evaluate this book since it 
is so widely known not only among 
the ham fraternity but others in the 
electronic field that to say that there 
is a new "Handbook" out is sufficient 
to send its "fans" storewards. 

"VACUUM TUBE OSCILLATORS" by 
William A. Edson. Published by John 
Wiley cE Sons, Inc., New York. 464 
pages. Price $7.50. 

Since vacuum tube oscillators are 
to be encountered in practically every 
radio, television, or radar transmitter 
an understanding of their functions is 
of vital importance to the engineer. 

It is this reviewer's belief that this 
is the first book dealing exclusively 
with this subject and as such merits 
the attention of the engineering pro- 
fession. 

The author has divided his subject 
matter into 18 chapters covering tran- 
sient behaviour of linear systems, neg- 
ative resistance oscillators, nonlinear 
oscillations, feedback systems and sta- 
bility criteria, resonators, linear oscil- 
lators, conventional harmonic oscilla- 
tors, crystal- controlled oscillators, 
intermittent behaviour, operation at 
high power levels, practical relaxa- 
tion oscillators, locking and synchroni- 
zation, frequency multiplication and 
division, tube and thermal noise, mod- 
ulation of oscillators, a.f.c., and long - 
line and multiple resonance effects. 

The subject matter is presented at 
an engineering level and mathemati- 
cal analyses are freely used. Prerequi- 

site to an understanding of this work 
would be an engineering degree or 
work at a senior level in an engi- 
neering school. A fairly comprehensive 
bibliography has been appended for 
the benefit of those who wish to make 
further investigations on the subject. 

* + e 

"LINEAR SCALE NON- LOGARITH- 
MIC SLIDE RULES" by Morris L. Gro- 
der. Published by G & G Corporation, 
2003 E. 12th St., Brooklyn 29, N. Y. 
64 pages. Price $2.98. Paper bound. 

This little, pocket -size book tells 
how to construct a linear slide rule by 
using a straightedge, a pencil, a sheet 
of cross -section paper, and a compass. 

According to the author, those who 
follow the instructions will be able to 
add, subtract, multiply, and divide on 
the same scales. Reciprocals, folded 
scales, and logarithms can be obtained 
by this technique too. 

Complete instructions are included 
in the book and the author's easy -to- 
follow step -by -step instructions should 
cause no difficulty. 

. i 
"MOST- OFTEN -NEEDED 1953 TELE- 
VISION SERVICING INFORMATION" 
compiled by M. N. Beitman. Published 
by Supreme Publications, Chicago. 192 
pages. Price $3.00. Paper bound. 

This seventh volume in the Supreme 
TV series covers data on 1953 televi- 
sion models from 29 different manu- 
facturers. 

As with previous volumes, informa- 
tion on each receiver includes a cir- 
cuit diagram, aligning data, response 
curves, special hints for adjusting va- 
rious sections of the set, and other 
pertinent material for the rapid and 
accurate servicing of television re- 
ceivers. 

SERVICING CRT's 
By RICHARD BLITZER 

Tele -Video Associates 

IIEN the raster is gone or goes out in- 
n tertniltently, a eomnson trouble is an 
open CRT heater. Very often we've 
found that the break apparently was in 
the soldered connections inside the pins. 
When vour ohmmeter, or a lack of 
heater light, indicates an open heater, 
"swear" the heater pins No. 1 and No. 
12 wills your iron, and apply addil I 

solder. Try to get the solder to flow into 
the hollow pins. We have "saved" many 
a picture tube in tisis simple manner, and 
have had the customer swear by us in- 
stead of at us. 

Another sympt of a bad CRT is the 
picture turning silvery when the bright- 
ness or contrast controls are turned up. 
This is usually necessary because the pic- 
ture seems weak. We've tried the follow- 
ing trick with excellent results: Discon- 
nect the CRT socket f the tube. Con- 
nect a wire from the cathode, pin No. 11, 
to the chassis. Momentarily touch a well 
insulated wire from the high voltage to 
the CRT grid, pin No. 2. A bright flask 
will be observed inside the neck of the 
tube. Shut off the power and reconnect 
the CRT as usual. You and the set owner 
will be pleasantly surprised to see the 
picture restored to its normal appear- 
ance. A momentary flask or two will not 
harm the CRT. - 
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SPRING SALE 
PRICES SLASHED 
T.V. TUBES -ROCK BOTTOM PRICES 

In lots of 6 each No. only 
6B06 89e 6C6 39e 8405 38e "BG6 89c 6ANS 89c 6CD6 ....51.05 INA? 7c 6806 57e 654 age 

Tube Special- Broken Neys-Illeetricallir Perfect 12517 8 for $2.00 1246 ...29e; for $1.00 6L6 ..69e; for 2.25 121(8 ...49e; 7 for 3.00 
Tube 5SIe- x247 -55- 27.85.31.50 -57. No Mixed As ' t. 

6 of Any Type $2.25 
Heavy Duty Shielded P.. Input Trans 
5í9m1 Corps Transmitting Keys 
Bat Randle S.P.S.T. or D.P.S.T. Toggle 
2 Gan g Var.0 Cond. 415466^ 

.G,. It 
with D.C. 

2 Gang, S.W. Var. Cond. 50 MMFD per hie 'paced. 10 -20 Meters with Tank In. Shaft 

$1.00 
1.00 

Switch. 250 
Section. No 

see. Dau- 
Coll Va 

39e 
Westinghouse Rupren Rectifier 0.64 Amp. 28 Volta. Reg. 511.00 ea. Special $1.91 

Jess -Popular. -Blues. 
PS-Ae 

12 for 51.79 or 24 for 53.00 
Sing,e Pole -lo Pos. 2 Gang Switch 29e 
Grind your own Crystals. Pure Brazilian Quartz. Vari- ous Ises and thicknesses. U lb. pkg $1.00 

Tube Drilled Chassis. 4Ly ̂ se1/2^R11/2^. 29e each 
s1%411 Corpo Phones -2 II. Ohms (8 M. Ohms52 

59 
2 Ft. Ext. l nrd .and Plug. 40e 

TOBE TUBULAR ELECTROLYTICS 
20 -211 511 I. 

I 

our .,n -;h, MI I. . 15U V...17. 
40.40 MI 11 . 50e 

Low -Lose Snort Wave 
Lock Typa Air Trimmer 

Variable Con 
5 Pl.- 20Mmfd. tae 
7 P1. -25.30 Mmtd 251 

4 8 P1. -30.35 Mmtd lie 
14 PI. -56 Mmld 24e 

3 GANG T.R.P. 
VARIABLE CON. 
D E N S E R S 
. 000365 Con. 615e 

T GÓ1 . SLIDE 

SWITCH ....150 
1.000 OHM WIRE WOUND POTENTIOMETES....150 
30 NY- FILTER CRONE SNI 3 lot 51.25 
PillO ..12 for 51.00 -59.00 Mr C 
RCA Salta Switches - 
3 gen.. 3 pos. 3 band.30e 6 Fan.. 4 ons. 4.5 hand. 40e 
TrimmerPaddar Ait. -all iso,ant,te- mugies. 1 . triples -100 ait. 12.2lí 

wN :Proapeetora. Sxp Hidden Treasures 
Construct a U.S.. Arno. Type of Metallic Mine Ur leer,,, 
teries, with 

Amplifier s. headyphon: rd end 
tubes 

Arena wiring diagram. Type AN /PRS.1 51.95 
Phllco push button Rotary Switch Double Pole. ...350 
8 Or 9 Gang Push Sutton Switch 490 
DRII.LED CHASSIS FOR 5 -6 tulles 5 
PHONE JACKS -OPEN & ('1.00E,, AUTO 
156.1 RATIO VERNIER DIALS -4 In 
SALE -PHONO RECOHD ALBUMS- 12^ 

10"-.3 comp.-55e; 4 comp.-20e; 

^x10 ^xI Va "..25e 
.........18c 

We ln. Huh.355 -3 comp.-15e; 
12 comp.-811e 

IRON. 
.,,11. fur 

PRICE $2.99 

VULCAN HEAVY DUTY 100 WATT SOLDERING Built for U.S.N. -Brand New-Equiv. 
88.30 OUR 

MINIMUM ORDER $3.00 -NO C.O.D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 

NEWARK SURPLUS MATERIALS CO. 
324 Plane Street, Dept.M, NEWARK 7, N. J. 

Please Allow at Least 60 Days for 
Change of Address. 

Within the Industry 
(Continued from page 26) 

of the receiver sales division of Allen 
B. Du Mont Laboratories, Inc.... The 
appointment of DONALD W. TAIT as 
manager of sales promotion has been 
announced by the equipment sales di- 
vision of Raytheon Mfg. Co. . 

JOSEPH SCHLIG. former manager of 
advertising and sales promotion for the 
Westinghouse electronic tube division, 
has been appointed assistant to the di- 
vision's sales manager. . . . J. H. 
(ROBBY) ROBINSON has been named 
sales manager of Arrolilr Electronics 
Corp. . . . C. J. MOLTHOP has been 
named to the newly- created post of 
manager of the new market develop- 
ment of the receiver division of Allen 
B. Du Mont Laboratories, Inc. . . 

MARION E. BOND. chief engineer of the 
communications and electronics divi- 
sion of Motorola Inc., died recently. 
He was known for his pioneering work 
in the mobile radio communications 
field ... C. CLINTON HONEYWELL has 
been named chief engineer of Servo - 
Tek Products Co. of Hawthorne, N. J. 

ROBERT T. CAVANAGH has been ap- 
pointed assistant director of research 
of the Du Mont Re- 
search laboratories. 

The promotion 
follows a leave of 
absence of 18 
months from the di- 
vision during which 
time Mr. Cavanagh 
served as chief en- 
gineer of the com- 
pany's receiver division. 

He joined the company as a research 
engineer in 1947. He holds an E.E. de- 
gree from the University of Toronto 
and is a registered engineer in the 
Association of Professional Engineers 
of the Province of Ontario. 
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370 
372 
374 
375 
376 
377 
379 
380 
381 
383 
384 
385 
386 
387 
388 
390 
391 
392 
393 
394 
395 
396 
397 
398 
400 
401 
402 
403 
404 
405 
406 

40" 

401 
40! 

41' 

41: 
41: 

414 
4t! 
411 
411 

41! 
421 
42: 
42: 

42. 

42! 

421 

42: 

42! 

431 

43 
43: 
431 

43! 

431 
43" 

43: 

441 

44 
44: 
44 

IMEE 
CRYSTALS 

. In FT 241 -A Holders -!a' 
Pin SPC. Marked 54th OR 
72nd Harmonic MC Freq. 
Listed below by fundamental 
frequency with fractions 
omitted. 

500 KC Crystals 

1000 KC Crystals 
200 KC Crystals 

444 
445 
446 
447 
448 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
461 
462 
463 
464 
465 
466 
468 
469 
470 
472 
473 
474 
475 

ea. $1.95 
ea. $3.95 

476 
477 
479 
480 
481 
483 
484 
465 
486 
487 
488 
490 
491 
492 
493 
494 
495 
496 
497 
498 
501 
502 
503 
504 
505 
506 
507 
se8 

509 
511 
512 
513 
5,4 
515 
516 
518 
519 
520 
522 
523 
525 
526 
527 
529 
530 
53, 
533 
534 
536 
537 
538 
540 

$100 
III LACS 

10 fer 58.00, Po Ipoid 

FOLLOWING CRYSTALS AVAILABLE IN 
FT 243 HOLDERS 1/2" PIN SPACING 

4165 5127.5 
4240 5205 
4280 5285 
4310 5435 
4330 5485 
4335 5587 
4350 5660 
4370 5730 
4440 5852.5 
4445 5875 
4540 6073.3 
4635 6140 
4710 6350 
4880 6525 
4980 6550 
4995 6700 
5035 6825 

6875 
6975 
7350 
7450 
7750 
7875 
7950 
8273.3 
8350 
8450 

$100 
I EACH 

11 for 510.00. Pealpoid 

PLEASE ENCLOSE FULL AMOUNT WITH ORDER 
OU 1NTITIES AVAILABLE 

WRITE F )R YOUR REQUIREMENTS 

C & H SALES CO. 
BOX 356 -MT EAST PASADENA STA. PASADENA B, CALIF. 

Read RADIO & TELEVISION 
NE NS Every Month 

the quarter million dollar converter 

CONVERTER 
MODEL RC -600 

$49.95 list 
www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


EB11:2311 

For Listeners in 

"Fringe" Areas 
The two components below bring to 
music lovers in fringe areas (dis- 
tances up to 80 miles) consistently 
clear, brilliant reception , . . 

SONO CRAFT FM TUNER 

Acclaimed for tonal quality and faithful 
reproduction. New blackout tuning in- 
dicator; 3 gang inductive tuning; dual 
limiter; all coils slug -tuned; 5 microvolt 
sensitivity for 20db quieting: 200KC 
bandwidth at 6db down; adjacent chan- 
nel down 60db;11 miniature tubes; AFC 
with disable switch; compact, 10" w., 
4" h., 8" d.; easy installation ... $89.95 

DB98 -FM 

SIGNAL BOOSTER 

Easy to operate; simple to install. 
Attractive steel hammertone finished 
case; polished aluminum dial; Internal 
impedance matching for 300 or 72 ohms. 
Push -pull triode design. Frequency 
range 88 -108 MC. 20db gain on all FM 
channels. Automatically compensates 
for impedance mismatch. Uses one 6J6 
tube as RF amplifier. Size 3 -5/16" x 
4t /8" x 51/4" $16.17 

OUnO NOV(.E 

GIFT... 
from America's most ad- 
vanced Hi -Fi studios . . 

Come in for your copy of 
"Sound Advice" by Irving 
Greene 124 pages of vital 

Hi -Fi data ... its FREE! 
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ASCO SOUND 

CORPORATION 
115 WEST 45th STREET, 3rd FLOOR 

NEW YORK 36, N. Y. 

Wire Recorder 
(Continued from paye 38) 

contactor) which is used to transfer 
the circuits from "record" to "play- 
back." The jack assembly consists of 
a molded receptacle in which five 
spring contacts are secured. The crys- 
tal diaphragm -type microphone (which 
is standard equipment for the "Mini- 
fon") employs a conventional phone 
plug of miniature dimensions. The 
length of the contact area of the 
sleeve plus the tip contact is such 
that when inserted into the special 
jack it will complete the circuit from 
the filament supply to negative 
ground. This insures that the fila- 
ments will be off when either micro- 
phone or headphone plugs are re- 
moved for erasing but will still permit 
operation of the drive motor. The tip 
of the microphone plug engages the 
third contact which feeds the output 
voltage from the microphone through 
a pre -equalizer resistance network to 
the grid of the input tube. 

The "record -reproduce" head re 
ceives its signal voltage from the 
plate of the output tube with one side 
connected directly to the screen. The 
resulting plate current passing through 
the head provides the necessary d.c. 
bias component for recording. 

A similar plug is provided for the 
stethoscope -type earphones with the 
exception that the sleeve length of 
this plug has been extended and, when 
inserted, picks up additional spring 
contacts. Two Bakelite rods are actu- 
ated when the long plug is inserted 
into the jack. These rods connect to 
the two changeover switches for play- 
back. 

The head, in the playback position. 
feeds its signal through a post- equal- 
izer consisting of an 8 megohm resis- 
tor shunted by a 50 µµEd. condenser. 
The input grid is loaded with a 2 

megohm resistor. The switching me- 
chanism also transfers the plate of 
the output tube to the primary of the 
transformer, the secondary of which 
feeds the low impedance headset or 
an external amplifier. Care has been 
exercised in the design of the plate 
circuits because of the high gain af- 
forded by the use of the three pent- 
odes. Suitable decoupling networks 
provide the necessary isolation. 

The "on -off" switch controls both 
the filaments to the amplifier tubes 
and the 9 volt d.c. motor. Motor hash 
and brush noise are effectively sup- 
pressed by two miniature r.f. chokes 
and suitable bypassing. A governor, 
in series with the battery supply, lim- 
its the motor speed to that required 
for proper operation. 

EDITOR'S NOTE: The "Minifon" is 
distributed in the USA by Harvey 
Radio Co., New York City. The above 
discussion is from the paper, "A New 
Pocket Wire Recorder," by Oliver 
Read, presented at the Audio Engi- 
neering Society, October 29, 1952. 

TV Receiver Sensitivity 
Measurements made 

Simple with 

The e a 

"* New SensiMete 1 
Portable 

Approved by 
leading televhlon 
manufacturers! 

Consult your Job- 
ber or write for 
further information 

7(t Takes the guesswork out of 
TV service 

* Checks receiver from antenna 
terminals to picture tube 

* Microvolt scale is divided 
into 3 sections as a guide 
for the servicemen 

* Sensitivity testing is accepted 
by servicemen as the best 
method of determining the 
couse of bad pictures 

422 South Dearborn Street. Chicago 5, Illinois 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Come to the Great Shope of Coyne in Chicago. Gee 
practical training in opportunity fields- TI:LEVI- 
SION- RADIO- ELECTRICITY - ELECTRON - 
ICS- vital in Defense P ogram.Prepare now fora bet- 
ter job in Industry or better service rating. 

Anproved tor Veterans 
Finance Plan - Enroll now, pay most of tuition later. 
If you need part -time work to help out with living ex- 
penses while at (:oyne, we'll help you get. it. Special 
tuition plan for men of Draft Age. 

Clip coupon for Big Free Illus. 
trated Bunk. No salesman will 

can. Act N' 11V. 
11.W. Cooke, President *TECHNICAL TRADE " INSTITUTE CHARTERED 

ISCH00 NOT FOR PROFIT 
NOT FOR 

PROFIT 
OFIT r - III sao S. Paulina. Chicago 

ELECTRICITY * TELEVISION 
RADIO * REFRIGERATION * ELECTRONICS 

FREE BOOK 

B. W. COONE Pros. 
COYNE School 
500 S. Paulina St., Chicago 12, IR. Dept. 53 -1ISH 

Send FRI i l'. ' n::md full details on 
p TELEV151UN-RALLO ELECTRICITY 

NAME 

ADDRESS 

CITY 
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Mac's Service 
(Continued from pi 

Shop 
Ige 66) 

"It should not now be too hard to 
picture what will happen when our 
lamp is swung rapidly back and forth 
in a small arc whose center is the 
original fixed position. This lateral 
movement of the light source pro- 
duces an alternating voltage across 
the output of our combination photo- 
cell detector. The frequency of the 
alternating voltage will be exactly 
the same as the number of mechanical 
oscillations of our light source. If we 
could swing the lamp back and forth 
400 complete oscillations per second, 
we could produce a 400 cycle audio 
voltage across our light- detector out- 
put. 

"Furthermore, the amplitude of this 
audio voltage will depend, within 
limits, upon the length of the arc 
through which our lamp moves: if it 
is swung back and forth just a short 
distance either side of the normal posi- 
tion, the audio voltage will be small; 
but if the excursions of the lamp are 
made greater, the amplitude of the 
voltage across the photocell output 
will be increased. 

"There is a very close analogy be- 
tween this light -beam system and the 
FM transmitting- receiving system. 
The lamp is again the transmitter. Its 
position is similar to the frequency of 
the transmitter. Swinging the lamp 
back and forth is the same as moving 
the frequency of the transmitter back 
and forth across a center frequency. 
The shifting -position beam of light 
corresponds to the frequency -modu- 
lated carrier. The twin photocell ar- 
rangement that produces an audio 
voltage when actuated by the shifting 
beam of light is like an FM detector. 

"As can be seen from this analogy, 
the big receiver difference between the 
AM system and the FM system is in 
the kind of detector used. We have to 
have a detector that will respond to 
frequency changes the way our twin 
photocells respond to position changes 
of the light source. This is not hard 
to accomplish -especially after Mr. 
Armstrong showed us how! For exam- 
ple, suppose we have two AM detec- 
tors tuned respectively to 455 and 445 
kc. Suppose, too, that the response 
of each gradually falls to zero at pre- 
cisely 10 kc. either side of the frequen- 
cy to which it is tuned. Let us now 
present a 450 kc. carrier simultane- 
ously to both detectors. They will re- 
spond with equal outputs since the 
carrier is exactly 5 kc. from the maxi- 
mum response frequency of either, but 
since the outputs are equal, no volt- 
age can be measured across the out- 
put circuits, just as was the case with 
our twin photocells. 

"In the same way variations in am- 
plitude of the 450 kc. carrier will not 
produce any voltage variations be- 
tween the two outputs. But if we shift 
the frequency of the carrier one way 
or the other, immediately the output 

All Tubes Individually Boxed! CFeck this list for 
Rigidly- Tested, Full I -Year Guaranteed Tubes. 

Type Price TYPO Price Type Price Type Price TYPO Price 
14507 .30 5U4G .45 60H6 .46 64.17 .44 19V8 .89 1136G .30 51/4 .73 6816 .39 6W6i1T .44 24A .63 IA7GT .47 5W4 .50 6BK7 .59 6X4 .37 25AV5 .83 LABS .30 5X4 .40 6BQ6GT .59 6X5(T .37 2513Q6GT .62 1B3 .65 573G .32 6BQ7 .95 6X8 .81 25L607 .39 1B5 .30 5Y3GT .32 6BZ7 .95 6Y6(. .48 25W4 .56 18707 .30 574G .35 6C4 .37 744 .47 2525 .40 ICSGT .43 5Z3 .46 6C5GT .39 7ÁF7 .53 252667 .37 1E7 .29 6A7 .59 6C6 .58 7134 .44 26 .45 
1G6 .30 6118 .62 6066 .44 7C6 .40 27 .39 1H4G .30 6484 .44 6CD6C 1.11 7E6 .30 32L7 .89 IH5GT .40 GAGS .43 606 .45 7N7 .52 3585 .40 1L4 .46 6415 .90 6E5 .48 7X7 .70 3505 .39 ILC5 .51 641(5 .75 6FSGT .39 128E .61 351.607 .41 INS .46 641.5 .38 6F6 .37 12415 .37 35W4 .37 IPS .57 6AQ5 .39 6G6G .52 121116 .37 35Z4 .39 
1Q4 .58 60Q6 .37 6H6GT .41 12077 .56 35ZSGT .37 
1R5 .45 GARS .37 6J5GT .37 12116 .38 36 .60 
185 .39 6A55 .50 616 .52 121117 .43 41 .42 
1T4 .45 6AT6 .37 617G .43 12A%6 .39 42 .42 
118 .53 6AU6 .38 618 .30 1211\7 .59 43 .55 
1U4 .45 GAV5 .83 61(5 .47 124)4 .48 45 .55 IVS .39 6AV6 .37 6K7GT .37 12817 .69 

SOBS 
.49 

1V .60 6134G .53 6K7GT .44 121316 .69 SOCS .39 
2A3 .63 6846 .39 60704 .64 12816 .38 SOCS .39 
2A3 .70 6607 .39 654 .45 1281.6 .45 5006 .59 
2X2 1.50 6805 .57 654 .38 12816 .39 5077 .51 
344 68C5 .44 658 .53 12817 .39 56Y7 .50 .45 
3E5 .46 680 SGT .59 654707 .43 128117 .63 56 .50 
304 .48 6806 .45 6507GT .41 128\'7 .65 57 .58 
30567 .49 6BE6 .39 65FSGT .46 12.15GT .42 58 .60 
354 .46 

6BFS .41 650707 .41 125E .70 701.707 1.09 
6BF6 .37 65117 .73 1251707 .44 75 .01 

3V4 .47 68660 1.25 65170T .41 12515 .50 76 .44 
65K7GT .41 125(767 .52 77 .57 651.7GT .48 12517 .44 78 .47 6SN7GT .52 125E.7GT .48 80 .35 65117GT .37 12517GT .47 83 .68 65117GT .45 1257176T .52 85 .59 6557 .42 125(.7 .44 117 L 7 .99 6713 .56 125Y.7 .49 6U4 .60 1417 .30 11723 .37 
GUS .44 14W7 .30 807 1.50 
6U6 .63 1913660 .95 1274 .99 
6U8 .61 1900: .70 2050 1.85 6V6GT .39 1970 .79 6113 1.00 

"Integrity h Our 
Chief Asset" 

Phone: Essex 5 -2947 

TUBE CO. 

USED RECORDING TAPE (PLASTIC BASE) 

51.99 for 7 -1200 foot 
1.09 for 5 "- 600 foot 
.69 for 4 "- 300 foot 
.29 for 3 "- 150 foot 

Plastic reels included with 
all above elief. 

Shirley cheerfully refunded If } 
rnl 

ind hi. time cleanly erased and : iod If you skeptical and 
ron, 

as 
u i send' us are 

2e in stamp 
and we I 'roil you a sample., 

empty plastic reels in boxes for easy 3"IOC "22e: 5"24e: l"30c 
EMPTY BOXES: 3"-3r; "-Se; 5"5c; 7°oc ea. 

We carry a recorders. recording blanks. tape. tat 
deers, etc. at ' large sayings. PI.I:ASK INul.l'I' recorders, 

Ì`t 
COMMISSIONED ELECTRONICS CO. 2503 Champlain St. N. W.. Washington 9, D. C. 

SENDING 
RECEIVING 

TERMS: A 25;, deposit must accompany all 
orders -balance C.O.D. All shipments F.O.B. 
Irvington warehouse. Orders under $10 -$1.00 
Handling Chary °. Subject to prior sale. 

Don't D?lay ... Order Today! 

115 COIT STREET 
Dept. RN553 

IRVINGTON 11, N. J. 

TV HIGH VOLTAGE 
DETECTO PROBE 

SAFE!! QUICK!! 
TO INDICATE PRESENCE OR AB 
SENSE OF HI(. H VOLTAGE: l'Iaee 
Loon end nl 1)1 TI51'TU Iin)llli nuur 
the plate lead Of di eaVP of reel ltler 
tube. Failure of land) to lizlr 
Indicates leek nl High Volta.. 
AG C SEPK IF 3í0N 
AGE SUPPLY 13 O 
INC PRO Pf Rl)E Torreh 

end of 
Wale to 

IWe. cap t o( 
:irr 

Voltage 
If 

ollaRe 
opr 

-.park a uark at 
v l 

Io 
l 

he 
will II 

Ile re - 
sult. 

HIGH SPEED WITHOUT 
NERVOUS TENSION 

Chows 
REVEALING BOOK 

develop high 
need and proficient, 

Learn code for Ama- 
teur or Commercial V ;r Radiotelegraph 1.1 r , e ". eense. or Improve your 

I v.11n the Cand :.r System Which develops re 
du-telegraph .. perte and code champions. FREE 
flog 928. DeptúuE SYSTEM CO. 

Colo. BOOK I 
w. - _- - w. - _ - 

49c 
TO CHECK 

OPERATION 
OF HORIZON- 

TAL AMPLIFI- 
ER: ¡'hie Lamp end 

of UICrE(Til IIt11111! 
near piale end of lirai. 

vmltal 11pn1 tnln. LI l.a,lp lights. 111e hotiznlllaI 
'mlplinm' Is notating prop - 

ily. TO CHECK OPERA- 
TION OF HIGH VOLTAGE 

TRANSFORMER: Place lanlpend 
ut DETE('TYI I'It HD: near plate of 

he horizontal 011tp111 tube. 141í1p 
should glow. Nun place lamp end at 

1.111,10E meat the plate or '°tiller tube 
It High Voltage transformer i. operating 'l I). the Lump ill now glow more brightly. 

ORDER DIRECT FROM YOUR RADIO PARTS 
JOBBER. If lie ennot supply you. send 00e, coin or 
.tamp.. dill, -n KAPNER HARDWARE. INC.. 
Dept. RN -5. 22-8 Second Ave.. New York 29. N. Y. 
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RESCO 
ULTRA - LINEAR 
Williamson 

AMPLIFIER KIT 
Featuring the 

ACRO TO-300 
r 

Build the finest amplifier ever devel- 
oped. Complete with all components, 
punched chassis, and easy -to- follow 
instructions. Get the full benefits of 
Acrosound TO -300 performance as 

shown by specifications listed below. 

ONLY AT $7450 
RESCO... 

ULTRA -LINEAR WILLIAMSON 

ACRO TO -300 / 
THE WORLD'S 

FINEST 
AUDIO OUTPUT 

TRANSFORMER 

Only a few resistors and condensers are in- 
volved in converting to ultra- linear operation - layout remains the same. Get more out of 
your Williamson by giving it the specifications 
listed below. 

SPECIFICATIONS 
Response - 1 db. 2 cps. to 200 ke. 
30 watts of clean power within 1 db. 
20 cps. to 30 kc. 
Less than 1% IM at 20 watts. 
Square wove transmission to 50 kc. 

ACRO TO -300 net $24.75 
ACRO TO -310 net $18.75 
(TO -310 used to change over 6V6 amplifier 
to ultra -linear operation) 

Write for reprint of Ultra -Linear 
Operation of Williamson Amplifier 
and conversion information. ' 10-300 TO -310 (Shipping wt. -7 lbs.) 1 

Amplifier Kit (Shipping wt. -25 lbs.) 1 

Check or M.O. enclosed. Include postage. 

FREE 

Lcity 

Name 

Address 
Zone State 1 

J 
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of the detector toward whose frequen- 
cy the carrier is moving begins to in- 
crease and the output of the other 
begins to decrease, just as happened 
with our photocells. 

"I think you can take it from i 

there," Mac broke off. This detector 
responds to frequency change exactly 
the way our twin photocells responded 
to light change. The output of the 
double -barrelled detector produces an 
alternating voltage whose frequency 
is equal to the frequency with which 
the carrier moves back and forth 
across the center frequency. The am- 
plitude of the audio voltage is directly 
proportional to how far the carrier 
frequency is shifted back and forth." 

"Is that really the way an FM de- 
tector works ?" 

"It is how it works, but the actual 
methods used are different. There are 
several different types of FM detec- 
tors, but they all produce zero volt- 
age when the carrier is at the center 
of the FM channel and increasing 
voltages of opposite polarity as it 
moves away from this center frequen- 
cy in one direction or the other. The 
actual methods used to accomplish 
this end are not easy to explain with- 
out going into phase, vectors, etc.; but 
I doubt if your Mr. Smith is inter- 
ested in these technical details. He 
doubtless will be satisfied if you can 
show him how a frequency modula- 
tion system can work." 

"Lots of FM detectors have limiters 
ahead of them. How come ?" 

"It's pretty hard to design an 
FM detector-or anything else -that 
works perfectly," Mac explained. 
"Most of them tend to have some re- 
sponse to wide changes in amplitude, 
such as are produced by noise pulses. 
The best way to keep these amplitude 
surges from appearing in the detector 
output is to keep them from reaching 
its input. Limiter stages do just that. 
They are designed to pass only a cer- 
tain amplitude of signal, no matter 
how large a signal is presented to 
them. As a result, the signal they 
deliver is uniform in amplitude, with 
all the surges pruned off. The im- 
portant frequency deviation, of course. 
is unchanged; so our FM detector can 
do a good job of translating these 
frequency changes into audio voltages 
without having to contend with dis- 
turbing changes in amplitude, too." 

Barney snapped shut the notebook 
in which he had been scribbling while 
Mac talked, and a gleeful grin spread 
across his freckled face. "Boy, am I 

going to give Mr. Smith the works 
tonight!" he exclaimed in happy antic - 

ipat ion. -3(1- 

GERMAN EXHIBIT 
THE posit 41 Garman Radio and Tele- 
ci.ion Exltil has now burn re- 

st. herlulerl for August 29111 through Sep- 
tember 6th at the Dusseldorf Exhil 
g Is. 

The Exhibit was postponed last year 
when the industry was unable to e - 

plete the requisite television circuits to 
enable programming for demonstrating 
the TV receivers. -îU - 

!!WANTED!! 
In order to supply government and indus- 
trial requirements, we are paying fop dollar 
for all types of radio and electronic surplus. 
We specialize in test equipment and com- 
plete radios, such as: 

APA, APN, APQ, APR, APS, APT, 
ARB, ARC, ARN, ART. ATC, BC, 
DY, I, IE, LM, MG, PE, PU, SCR, 
TCS, TN, TS. and many others. 

WE ESPECIALLY NEED: APA10, APN9, 
APR4, APS4, ARCI, ARC3, ARTI3, ATC, 
BC221, BC342, BC348, BC611, BC721, 
DY12, DY17, 1100, LMIO +o LMI8, MG149F, 
MGI49H, PU14, R5 /ARN7, R5A /ARN7, 
SCR7I8C, TCS, TNI6, TNI7, TNI8, TNI9, 
TN54, TS3, TS13 /AP, TS33, TS35, TS45, 
1575, TS76, TSI02, TSI47 /UP, TS148 /UP, 
TS173, TS174, TS175, TS250, TS251, TS323, 
(ICT, IF, IG, 5CT, 5DG, 5F, 5G, 6DG, 
6G I 15V. 60 c.p.s. Selsyns), and all types 
of Hewlett Packard, General Radio Co., 
Measurements Corp., Boonton Radio, Fer- 
ris, Leeds & Northrup, and other test 
equipment. 

Please state accurate description, con- 
dition, and your lowest price. Explain 
modifications, if any. We pay freight 
charges. 

PURCHASING AGENTS, ENGINEERS, 
EXPORTERS, INDUSTRIAL BUYERS, DEAL- 
ERS, AND INDIVIDUALS, Please send us 

your requirements. 
WRITE FOR OUR LATEST SURPLUS CATALOG 

PHOTOCON SALES 
417 N. Foothill Blvd. 
Pasadena 8, California 

SYcamare 2-4131 
RYan 1-6751 

* *NEWS ** 
CHIMNEY 

CORNER GUARD 

ITT"! I 

Box of Six .... 49E 
An exclusive South River device for pro- 

tecting, strengthening, and safeguarding 
chimney and strapping. Prevents chipping 

of chimney. Permits uniform tightening of 

banding. Safeguards mounting equipment. 

South River Antenna Mounting Accessories 
are carried by every leading TV Parts 

Jobber from coast to coast. 

Write for your copy of our new 1953 

catalog. 

SOUTH RIVER METAL 
PRODUCTS CO., INC. 

SOUTH RIVER, N. J. 

PIONEER AND OUTSTANDING PRODUCER 

OF FINEST LINE Of ANTENNA MOUNTS 
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There's Cash Afloat 
(Continued from page 37) 

Gas tubes and audio type amplifiers 
are involved here, as well as Rochelle 
salts and magnetostrictive transduc- 
ers. However, receiving type tubes, 
and spare vibrators and fuses are the 
most frequently required service items. 

The depth finder is an example of 
the breathtaking growth of small -boat 
marine electronics. A surprising num- 
ber of private pleasure craft are in- 
stalling them, but one of their most 
outstanding applications is with fish- 
ing fleets. Schools of fish show up on 
a depth indicator, and there is no need 
to dwell on what this means to a 
commercial fisherman. The fishermen 
also find fog a condition of their work 
a large part of the time and their 
electronic instruments are worth their 
weight in gold if they get the catch 
to market promptly. 

There is nothing to the installation 
or maintenance of the above that the 
able -bodied and conscientious worker 
cannot creditably handle. Instruction 
books furnished with all new equip- 
ment specify in sufficient detail any 
special requirements of that equip- 
ment. Perhaps the most important 
single requirement is that power feed 
wiring be heavy enough so the volt- 
age drop in the line never goes above 
a few per -cent. This information is 
usually given tabularly in instruction 
books for different distances to the 
vessel's batteries. The heavy wire re- 
quired (No. 6 and larger) can be ob- 
tained from auto supply houses. 

Next to warrant careful treatment 
is the telephone antenna and ground 
system. Insulation must be very good, 
impervious to water and dirt, and the 
mechanical structure must be corro- 
sion -proof and capable of riding out 
any weather the boat will float in. 
Most radiotelephone manufacturers 
also supply antennas designed for 
their gear. Lead -ins must get out in 
the open, fast; and not meander 
through the boat. Ground connections 
must be heavy and direct. 

Engines will require standard treat- 
ment for radio noise suppression if 
reception is expected with the boat 
underway. 

Then, the worker must cultivate 
neatness in routing wires, drilling 
holes, and making connections. The 
man who has just shelled out $49,000 
for some gleaming ark will be very 
glum with anyone who chops up or 
scratches his treasure. Study the con- 
struction of every type of boat that 
comes along, so the most favorable 
placement of equipment and its wir- 
ing will come almost instinctively. 
And wear rubber soled shoes on var- 
nished decks. The owner may feel 
more concern over that varnish than 
over his wife! 

What is in it, for all of this effort? 
Expect a markup of from 25% to 35% 
on new equipment. This may not 
sound like much, but the price of just 
May. 1953 

/E` Built for the 
0 BROADIASTER wi 

Here at last is rE magnetic tape recorder 
specifically designed to meet all the re- 
quirements of brr adcast, recording and in- 
dustrial engineer!. -the Concertone NWR -l. 
The Concertone NWR -1 incorporates ad- 
vances in engin ering and performance 
found in no other tape recorder: Automatic 
brake system needs no adjustment. Direct 
drive from dual speed hysteresis synchron- 
ous motor Accr mmodates up to 5 heads 

Suitable for rack panel installation or 
portable cases May be serviced during 
operation Full pushbutton remote control 

Accepts up to NAB size reels without 
adapters Metering of input, output and 
bias levels. 

Write for 3ulletin 301 
Manufactured by 

Berlani` Associates 
4917 W. Jefferson Blvd., Los Angeles 16, Calif. 

RTUNITIES IN 

Set Your Own Pace with This Practical Program: 
Cet in on the ground floor of this fast -growing field. Train 
now to cash In on the opportunities that are yours in 
UHF -TV SERVICING with proven, practical T.C.J. train- 
ing. here Is non -mathematical training that's complet, 

down -to -cases . . . up -to- the -minute. Here is train 
ing you take in your spare tinte, without leaving your 
present lob! Think of It -in your own hone you learn TV 
set conversion, master antenna installation, the latest in 
L1IIF -TV, money-making short cuts and much more. Von 
learn to trouble- shoot. test and repair TV sets the ooh 
practical way-by actually doing this work yourself I 

HERE'S HOW YOU LEARN BY DOING! 
You get the experience you need hy working on a Lange 
screen, modern TV receiver that's given to you with the 
course and Is yours to keep. As an optional tea ore you 
get two weeps of field experience on service cats and 
on the repair 11c1c1 with nne of Chicago's largest I'depend- 
ent TV servicing organizations. You profit from the ex- 
perience and know -how of men in the field. Not through 
honks alone hot by actually doing the work your .elf, you 
get the knowledge you need to qualify for oppi rho ities 
in l'111,-Tv SERVICING! Act 
is no barrier. Many T.C.I. 
students are over 40! Mail 
Coupon for full facts. l i:1-iE 
Catalog and SAMPLE 1.1 :d - 
SON. Art NOW 

TELEVISION 
Communications Institute 

205 W. Wacker Dr., 

Dept. 1 -AK, Chicago 6, III. 

VETERANS 
T.C.I. 

a! almo,, 
under Public Lar 
550. Check Cou- 

MAIL NOW 
FOR FREE 

BOOKLET 

r 

THESE MEN LIKE YOURSILY 
BEST l 

SA( T. C. I. TRAINS YOU 

"I've almost completed your 

course now, but 1 have been 

sr rvicing TV sets 
the course." 

almost 

e 
M., Rhode Island. 

E.R.M., 

'Thanks to your course, jobs 

that used to take me 

lours now take L K Wash. 
atestocomP 

your les- 

sons 
like the easy way y, very 

sons are presented. 
Ill 

leased with 
your course 

and 

have recommendeds.lt 
to a 

friend." L.R.S., 

TELEVISION COMMUNICATIONS INST. 
205 W. Wicker Dr., Dept. t -AN, Chicago 
l'ES! Ian.,, frill farts m 1111F -TV tra in moil. In- 
clude FREI' Catal, amt Samole Le..on. I pin 
not obligat d. Salesman will not tall. 

o veteran. 
Name check here 

Address 

City .... .......Zone State 

o 13Pf:TiN-RS: Cheek 
here for Information on J 
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20 -20 
PLUS! 
S -256 -Q 

Output 
Transformer 

-1 db 10- 100,000 cps 

40 watts 30- 40,000 cps 

10 watts at 10 cps 

20 watts at 15 cps 

Insertion loss 

0.4 db 

Pri: 5,0009.CT 

Sec: 16, 12, 8, 4, 2ü 

May be operated between 

halved or doubled 

impedances 

Now in Stock 

Write 

today 

for the 

new 

1953 

Peerless 

Catalog 

PEERLESS 
Electrical Products 

A DIVISION OF 

9356 Santa Monica Blvd., Beverly Hills, Calif. 

161 Sixth Avenue, New York 13, New York 
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a 10 -watt radiotelephone and antenna 
will come to around $475 to which the 
installation fee (usually $50 or more) 
is added. Sales like these are worth 
spending a few days on! Service 
charges in general should run around 
$5 per hour, depending on locality; or 
about one dollar more than TV serv- 
ice since a higher degree of responsi- 
bility and government licensing are 
required. 

The names of the more prominent 
marine radio manufacturers can be 
found in such periodicals as "Yacht - 
ing" and "Motorboatfng," and coop- 
eration can be expected from the 
manufacturers in setting up any ven- 
ture that holds promise of expanding 
their market. Some of them have even 
made a practice of shipping equip- 
ment on consignment. 

The impetus given electronics by 
television and government needs has 
sent developments ahead at rocket 
speed. To keep up with most applica- 
tions of the art, complex facilities and 
extremely specialized training are ab- 
solutely necessary. The amateur who 
would like to turn professional, or the 
small operator looking for a business 
opportunity is therefore often reluc- 
tant (and in some cases unable) to 
plunge into the maelstrom of general 
radio and TV servicing. But here is 
one field in radio, and it may be the 
last, where a profitable career can 
still be built without the backing of 
Fort Knox. 

If the idea of attempting to start 
"cold" in the field is not too appeal- 
ing, opportunity exists in several mari- 
time centers -such as northern sea- 
coast cities in the summer, and Flor- 
ida and Gulf of Mexico ports in the 
winter -for you to break in on the 
job, working for somebody already 
established. The most popular man 
on many waterfronts is the radiotele- 
phone specialist, and the clamor for 
him is such that it is not at all un- 
common, when you step foot on the 
dock, to hear the call echoing through 
the fleet moored alongside: "Here 
comes the radioman!" 

There's loot in those boats -and 
these days it doesn't take a Black - 
beard to get it! - 

This yachtswoman is familiarizing herself 
with a new direction finder by comparing 
the null line of radio bearings with the 
line of sight. Servicing such equipment 
involves no unique techniques. This unit 
covers the broadcast and short -wave 
bands as well as the radio beacon band. 
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service jobs! 

Learn to handle the oscilloscope fully .111 an type. of 
FAI and TV service work -and watch your efficiency 

and earnings soar! 
31( Il1E1tN OSCILLOSCOPES AND TIIEIit USES. a 

fact -Jammed 32upagr book by Jacob H. (ruder, Jr.. of 
the Allen It. Duklont Laboratories contains exactly the 
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accurate work nn all types of Jolts from troubleshooting 
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components: 
Patterns ts: how 
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how 
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make things doubly clear. How to interpret os- 
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IT'S TERRIFIC! 

'E /CO 
7 MODEL 470 

-INCH 
PUSH -PULL SCOPE 

BOOSTED VERT. SENSITIVITY: 
10 my rms in. 

EXTENDED FLAT FRED. RE- 

SPONSE:10cps -1 MC 2db.. 

3 -STEP FREO.- COMPENSATED 
ATTENUATOR; cathode fol- 
lower input. 

INTERNAL VOLTAGE CALI- 
BRATOR; dir. -cal. screen. 

EXTENDED SWEEP RANGE: 
15 cps 100 kc. 

INT. POS. OR NEG., EXT. 
8 LINE SYNC. 

ON FRONT PANEL: sawtoalh, 
60 cps outputs; intensity 
mod. & ext. sync inputs. 

VAR. PHASING of int. 
60 cps sweep. 

DIRECT CONNECTION 
TO CRT PLATES. 

KIT 

$7995 
Factory Wired 

$129.50 

ORDER MOW! 
for full specifications 
on Model 470 and the 
complete FICO line, 
write for latest catalog. 

Etfàyette Radio 
FAMOUS IN RADIO FOR 32 YEARS 

NEW YORK 

BOSTON 10, 
NEWARK 2, 
PLAINFIELD, 
BRONX 58, 

3, N. Y., 100 Sixth Avenue 
MASS., 110 Federal Street 
N. J., 24 Central Avenue 
. J., 139 West 2nd Street 
Y., 542 East Fordham Road 

Sine -Wave Clipper 
(Continued from page 51) 

wave generator is connected to the 
input terminals of the instrument. 
The set -up used is shown in Fig. 6. 

Turn on all the equipment, allow 
sufficient time for "warm -up" of the 
scope and generator, then adjust the 
scope controls until three or four cy- 
cles of the signal can be easily ob- 
served. The frequency is not too im- 
portant, and the generator may be set 
to deliver a sine wave from 30 to 
30.000 cps. 

Gradually turn "up" the amplitude 
or output control of the sine -wave 
generator. The output signal should 
first appear as shown in Fig. 4D, then 
the pulse peak should flatten, as the 
signal level is increased, until a pat- 
tern similar to those shown in Figs. 
4A, B, and C is obtained. The output 
of the sine -wave generator should be 
between 3 and 5 volts when the proper 
pattern is obtained. 

If too much signal is applied, a pat- 
tern similar to the one shown in Fig. 
4E will be obtained. Under these con- 
ditions there is some danger of dam- 
aging the transistor. 

After the output signal level of the 
sine -wave generator has been set, the 
frequency of the generator should be 
varied and "spot checks" made at dif- 
ferent frequencies over the audio 
range. The scope should be readjusted 
at each point as may be necessary to 
obtain a complete and steady pattern 
of two or three cycles. 

In a few instances, it may be found 
that the output of the sine -wave gen- 
erator varies sufficiently to require 
readjustment of its amplitude control 
to insure complete "clipping" at some 
frequencies. In such a case, an effort 
should be made to select a signal level 
that will insure a good rectangular 
output signal from the clipper at any 
frequency, but without distortion at 
any point ( as shown in Fig. 4E). If such 
a setting of the amplitude control can 
be found, it will save considerable 
time when a series of tests is to be 
made at different frequencies. 

Applications: There are three major 
applications of the output signal ob- 
tained from the sine -wave clipper. It 
may be used for gain measurements, 
for rapidly checking frequency and 
transient response characteristics of 
an amplifier, or as a source of pulse 
signals. Let us discuss each applica- 
tion separately. 

Gain measurements: When proper 
clipping occurs, the output signal level 
of the sine -wave clipper remains con- 
stant, irrespective of minor variations 
in the input signal level. Because of 
this, the output signal is ideally suited 
for gain measurements at different 
frequencies. 

The basic instrument set -up illus- 
trated in Fig. 3 may be employed. The 
scope is first used to check the out- 
put from the sine -wave clipper so that 
the sine -wave generator can be ad- 
May, 1953 

MONEY MAIERS! 
FOR MOBILE -RADIO SERVICE ENGINEERS! 

Provide for future expansion in this profitable 
field, with Lampkin frequency- and modula- 
tion- measuring equipment. 

For Any Number of Frequencies. 
AM or FM. 1 he Type 105 -B MFM. 
The Type 105 -B Micrometer Frequency 

Meter, or MFM, measures center -frequency on 
any number of nee -by transmitters, AM or FM, 

0.1 MC. to 175 MC. Performs as signal generator 
for mobile receivers, 24) MC. up. Meets FCC re- 
quirements for mobil s services, with accuracy 
guaranteed better than 0.0025í. Can be checked 
against WWV. Price 3::20.00 net. 

The Type 20t FM Modulation Meter 
for Multiple Mobile Frequencies. 
Instantly tunable anywhere, 25 MC. to 200 
MC., the Type 205 measures maximum FM 
deviation due to modulation, as required 
by the FCC. Indicates 0 -25 KC. deviation. 
Simple to use. easy to carry. No charts or 
tables. Price 5 :'40.00 net. 

Send name snd address for literature 

Name 

Address 

City 

LAMPKIN LABORATORIE' 
MFM DIVISION 

BRADENTON, FLORIDA 

State 
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SURPLUS SPECIALS 
Sweep Generator Capacitor-Rey 
tilting split sbtor. Cylindrical 
silver rotor concentric to 
stator. High speed hall cbearings. 
over 

plated 

late 
r- driven' centri your 

sweep frequency generator. 
Stock No. R -95 

Special 52.25 each 

0.101 
amps. 

27 volt Input 
.5 at 1 ps. 220 vous dc out- 

put at Sn milliamperes. Large 
quantity available. New -orlgt - 
nal packing. 

Stock No. R -60 

Special $4.95 each 

Redmond e Volt DC Motor -An 
ideal small dc motor for the ex. 

r l t t 0 11gt from 
at 30110 min. It ouieS 1.75 

amlre. 14114 1!,r.elalwer. 
Stock No. R -337 

Special 52.95 each 

CATHODE RAY TUBE 
REJUVENATOR 

Don't throw away old picture tubes 
with krw brilliance. Restore bright - 
e.. J tu t months. Install in 30 

seroods-no tools. See page 62 
RTN, October 1052. For parallel 
AC filament sear.el pxcnl,r.eial, . 

m 
$ 

Dealer quantity prices on request 
Regulai List. $5.95. 

RESISTOR KIT 
carbon deposited resistors 
on ceramic form. German 

tmanufacture. t I 
get 

liO 
values 
compartment 

follows lows 
in 0 
cover 

type plastic box: 100 ohm 
watt: 8211 ohm I watt: 

2200 ohm watt; 4700 
Mutt oh I watt; 8200 ohm I 
watt: 10000 ohm 1 watt: 
08r1011 ohm. 2, ato 100000 ohm t' watt: 470000 
ohm ,g watt. Only LlnSeiari.1 

1 er pcalPce $1.98 p kit. 

AMPERE DEMAND METER 
Stewart Warner -743A. In- 
dicates op to 20 Ant Peres 
limp time average curent 
drain. luge t 11 lag - 

follows heating effect of 
torely transformera. Use 

check motor and line 
overload s 11 as peak 

inr ge demand. Indicat- 
g average :001 average 

teak recorder pointers. 
Stock No. R -119 

Special @ S3.95 each 

1 RPM MOTOR 

lhronsmodel 000. Use "for 
timing devices models. 
displays, gadgets, etc. 

Stock No. R -5 

Price $2.95 each- 

NEW TRIPLETT METERS 
Model Description Price 

341 0.500 ma. RF r' rd. $6.50 

232 0 -10 V. AC. 2" rd. 6.50 

327A 0 -1 ma. DC. 0.100 good -bad 
6.50 scale. 3" sq. 

327A 0 -60 micro -amps. DC. 
0 -1000 ohm scale. 3" sq. 

327A 0 -400 micro -amps. DC. 3" sq 
0- 25- 50.100 V. AC scale 

221 0 -8 ma. DC. 2" rd. 
0 -100 good -bad scale 

2427 0 -1.2 ma. DC. 2" rd. 0.100 
ma. scale 

8.50 

8.50 

4.50 

4.50 

Weston "S" Meter -Mod. 605. Type 234L. Tune 

for max. 2.5 ma. movement. Price $3.50. 
Weston Volt- Ammeter -Mod. 606. Type 221 -P. 

0 -60 Amps. DC and 0.30 volts DC. Normally 
reads current- depress switch for volts. Complete 
with shunt at 59.50 each. 
Write for freeccatalogue of Electronic, 

Minimum 

Electronic, A' , HY. 
and 

order $2.00. Prices F.O.B. Paterson, N. J. 

4creciPteptivi 
INCORPORArEO 

4 Godwin Ave. Paterson, N. J. 
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justed to supply sufficient signal for 
proper clipping. Once this is done, the 
output control of the sine -wave clip- 
per (R2, Fig. 2) is adjusted to deliver 
the desired input signal to the ampli- 
fier. 

The input signal amplitude to the 
amplifier will now remain constant at 
the predetermined level, even if the 
frequency of the sine -wave genera- 
tor is changed (provided, of course, 
that the signal supplied to the sine - 
wave clipper by the generator does 
not drop so low as to prevent proper 
clipping action. Should this occur, 
however, it is readily spotted as a 
change in the waveform of the signal 
observed on the scope). 

Gain measurements now become 
merely a matter of determining the 
output signal level. Since the input 
signal is of known amplitude and un- 
varying, actual gain is a matter of 
simple calculation. 

Frequency and transient response 
checks: The rectangular wave signal 
obtained from the sine -wave clipper 
may be used in a fashion similar to 
square waves for rapidly checking the 
over -all frequency response of an am- 
plifier, attenuator, or filter network 
(see "Wide Frequency Range Square - 
Wave Clipper," March, 1950, RADIO & 

TELEVISION NEWS.) 
The high frequency response of a 

circuit or network is determined by 
applying a high frequency rectangular 
wave to its input and observing the 
output signal waveshape on the screen 
of an oscilloscope. Poor high frequen- 
cy response will cause excessive 
rounding at the peak of the "leading 
edge" of the sharper rectangular pulse 
(see Fig. 7). Poor transient response 
or "ringing" will cause a signal over- 
shoot at this point. 

A low frequency signal is used to 
check the low frequency response of 
the circuit, but, in this case, the 
broader "flat top" (again, refer to Fig. 
7) is observed. Excessive "tilting" of 
the fiat top indicates phase shift at 
lower frequencies. 

When using the rectangular wave in 
checking a circuit's response, it must 
be remembered that the rectagular 
wave's narrow pulse is representative 
of a square wave of somewhat higher 
frequency than the actual repetition 
rate of the signal. 

In a similar fashion, the wider por- 
tion of the signal is representative of 
a square wave of somewhat lower fre- 
quency. 

Fig. 7. Poor high frequency response causes 
rounding at the peak of "leading edge." 
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SENSITIVE RELAYS 
SIGMA SAN 3000 ohm /ama. plusI,in $4.95 t 
SIGMA SAN 10.1100 ohm /In.. Ought 5.95 
SIGMA Sal 5000 ohm /1.Sma, sealed 8.95 
SIGMA SR 130 ohm. operates 2 -24 VOC 2.5 j 
SIGMA 1F 111K ohm .04 watt AC /DC SPOT . 1.75 
KURMAN 5K -35 10.000 ohm,.5ma .. .95 1 
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COMPACT GEAR Sex AS5Y BOO /1 Illo high 

le model controller, Wl /s Ili- 1.95 I 
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RELAY. 
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If an analysis of the signal wave - 
shapes is qualified with these facts in 
mind, then the techniques of square - 
wave testing may be applied directly 
to the use of rectangular waves in 
circuit analysis. 

Pulse signal source: Since a pulse is 
basically a rectangular waveform, the 
output of the sine -wave clipper may 
be used in the same fashion as the 
signal obtained from a pulse genera- 
tor. If narrower pulses are desired, 
an RC or RL differentiation network 
may be used after the clipper. 

Conclusion 
The sine -wave clipper circuit de- 

scribed, although designed for a spe- 
cific application, is basically nothing 
more than an overdriven transistor 
amplifier, operated without bias. Be- 
cause of this, the basic circuit given 
should offer the experimenter ample 
opportunity to become familiar with 
the operation of the basic resistance - 
coupled transistor amplifier. 

However, those experimenters who 
have not previously worked with tran- 
sistor circuits should exercise reason- 
able care when experimenting with 
modifications of the basic circuit 
given. Be sure the maximum ratings 
of the transistor are not exceeded. 
Transistors are both relatively expen- 
sive and easily damaged. 

Photocell Relay 
(Continued from page 65) 

source may be arranged to fall across 
a doorway so that anyone entering the 
room interrupts the light beam. This, 
in turn, may cause a chime, doorbell, 
or buzzer to sound. Such an arrange- 
ment is particularly useful for small 
stores, small offices, etc. 

Door Opener: The photocell relay 
may be arranged in a garage so that 
light striking the unit from an auto's 
headlights acts to operate a door - 
opening motor. In this application, 
the long tube (see Fig. 3) should be 
used to prevent operation due to ex- 
traneous light from passing cars, 
street lamps, etc. 

Counter: A light source may be ar- 
ranged to fall across a hall or area- 
way so that anyone passing interrupts 
the light beam. An electromechan- 
ical counter can be used to keep a 
record of the number of persons pass- 
ing a given spot in a day or for any 
other period of time. 

Light Switch: The photocell relay 
may be arranged so that daylight falls 
on it, and connected so that when the 
light level falls, due to clouds or the 
approach of evening, room lights are 
automatically switched on. 

Smoke Alarm: If the light source 
and photocell relay are arranged 
across the top of a room, smoke from 
a beginning fire will interrupt the 
beam and operate the unit. An alarm 
signal could be sounded if such an 
arrangement seems desirable. 
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The New Model 670 -A 

The Model 670 -A 
comes housed in a 
rugged crackle - 
finished steel cab- 
inet complete with 
test leads and op- 
erating instructions. 
Size 61/4" x 91/2" 
x 41/2 ". 

Write Dept. RN -5 for complete cato1og 
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VOLT -OHM h ILLIAMMETER plus 
CAPACITY REPCTANCE, INDUCTANCE 

and DECIBEL MEASUREMENTS 
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D.C. CURRENT: 0 to 1.5/15 /150 Ma. 

0 to 1.5/15 Amperes 
RESISTANCE: 0 to 1,000 /100,000 
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CAPACITY: .001 to 1 MM. 1 to 50 Mfd: 

(Quality test far electrolytics) 
REACTANCE: 50 to 2,500 Ohms 2,500 

Ohms to 2.5 Megohms 

INDUCTANCE: .15 o 7 Henries 7 to 7,000 Henries 
DECIBELS: -6 to -F18 +14 to +38 +34 to +58 

ADDED FEATURE 
The Model 670 -A includes a 
special GOOD 

- 
BAD scale 

for checking the quality of 
electrolytic condensers of 
a test potencia of 150_ 
Volts. _ 

Manufactured and Guaranteed by 

SUPERIOR INSTRUMENTS CO. 
227 Fulton Street New York 7, N. Y. 
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6E216 1.79 
676 .49 
616 .79 
666 l 
6L60A .89 
6160 .89 
6567 53 
6507 49 
6967 .9 

6517 .S2 
69N7 .54 
6907 2 
6713 .74 
6U6 .57 
SUS .78 
6V6 46 
698 .83 
6W4 .5 
6zé .3Á 
7C6 .2 
7X7 .62 
12676 .8 
12AU6 .48 
12AU7 .56 
12AV6 .52 12a1t .59 
124Z7 .9 
129A6 .47 
128E6 .47 
12547 .52 
1251I7 .49 
12517 .57 
12567 .54 
12507 .2 

59 
.78 
.77 
.48 
.48 .2 
.91 
.33 
.48 
.48 
.38 

1976 
25806 
2SW4 
2516 
2526 
3217 
3525 
35L6 
50L6 
80 

SPECIAL. DISCOUNTS 
501 

Asst. t 0 A,sst. 
DO' 10% t 

Dept. N -5 61 Reade St. New York 7, N. Y. COrtlandt 7-0006 
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Here's how to 
SAVE MONEY ON 

INSTRUMENTS! 

1 

. . . how to do faster, better test - \ ing with fewer instruments 

"Ni 

. . . how to increase the usefulness 

V of your present instruments 

. . . how fo choose the right instru- 

1 ment for each job 

.. . how to under- 

vstand instrument op- 

erating principles 

. . how to evalu- 
ate instrument read- 
ings and put them to 
practical use 

BASIC 
ELECTRONIC TEST 

INSTRUMENTS 
By RUFUS P. TURNER 

254 p.g.s, 171 illus., Prit. $4.00 

The Instrument 
Book Written Especially for 

SERVICEMEN AMATEURS 
EXPERIMENTERS 

*Ill ch ;.'rr hunk that can sae you 
money tin nt.a and help you use your 
present 

Over 60 instruments( from n 
efficiently! 

the most mdern TV 
pattern generators to special-purpose ial- purpose bridges -are 
carefully described. Their uses a fully explained 
and valuable work-saving short cuts outlined. 

Included are complete details on simple meters 
for current and 

c 
voltage: ohmmeters and V- O -M's: 

V-T cvoltmeters: power meters: impedance meters: 
capacitor checkers: inductance checkers: special -pur- 
pose bridges: oscilloscopes (this material alone is 
worth the entire price of the hook to busy service- 
men!): r -f teat oscillators and signal generators: 

fraudio test oscillators: radio frequency and audio 
equency measuring devices: audio-amplifier testing 

devices: r- tlsignal tracers and tube testers. 
Among other things, BASIC ELECTRIC TEST IN- 

STRUMENTS is a complete training a in the 
latest instruments including grid -dip oscillators. t TV 

cep and marker generators: TV linarity pattern 
generators. square -wave generators. distortion meters 
and others. 

SEE WHAT IT CAN DO! 

Vott are nre sit,. . .pes, signal 
generators i I ud1 1 learn 1 ene 

it is to rstaul the range if mou oldrinstru- 
ts: how power drain n mentsar can he used 

for fast TV troubleshoo ling; lahow a u seful and a 
farate bridge can he built from a combination of 
miliar general-purpose instruments: how to calcu- 

late shunts and multipliers: how to measure r -f im- 
pedance with a simple T- network: how toem 
inductance and capacitance with a grid -dip oscillator 
and scores of other money -saving tricks. 

1 rR the in, .s! Rend BASIC ELECTI; t(NU "ri''T 
I N , c , ' . 1 n days at our risk! . 

10 -DAY FREE EXAMINATION 
I D v Rinehart 

Books, Inc. 
Teehn 
232 Madison Ave., New York 16, N. Y. 

Send Turner's BASIC ELECTRONIC TEST I, 
STRUME \TS for 1n -day FREE. EXAMINATION, li 
deckle to keep molt. I will then remit $4.00 pi 
t., *tope. Otherwise I 

nothing. 
return 'book poste..' 

promptly and owe 1 othing. 

1 

I 

I 
I 

I 
1 

I 
I 

Name 

Address 

City. 2one. slate 

t.nminyer. Name and Address 
OUTSIDE Ur.S. A. -Price 54.50. cash only. Hoary 

a ho , returned postpaid in 10 days. 
Mk M ME ME M t- ========= t l 

1 

1 

I 
1 

1 

1 

1 

I 
1 

1 
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Parts Show Exhibitors 
Continued frort pugs 32) 

Penn Television Products 
Pentron Corporation 
Perma -Power Co, 
Permo, Inc. 
Permoflux Corporation 
Philmore Manufacturing Co.. Inc. 
Phoenix Electronics, Inc. 
Pickering & Company. Inc. 
Pilot Radio Corporation 
Potter & Brumfield 
Precise Development Corporation 
Precision Apparatus Co., Inc. 
Premier Metal Products Co. 
Presto Recording Corporation 
Pyramid Electric Co. 

Quam- Nichols Co. 

flacon Electric Company 
Radelco Manufacturing Co. 
Radiant Corporation 
Radio City Products Co., Inc. 
Radio Corporation of America 
Radio Craftsmen, Inc. 

'Radio-Electronics 
Radio Merchandise Sales, Inc. 
Radio Receptor Co.. Inc. 

RADIO & TELEVISION NEWS 
'RADIO -ELECTRONIC ENGINEERING 
Radio & Television Weekly 
Radio ä TV Journal 
Radion Corporation 
Ram Electronics, Inc. 
Rauland -Borg Corporation 
Rauland Corporation 
Raytheon Manufacturing Co. 
Recoton Corporation 
Reeves Soundcraft Corporation 
Rego Insulated Wire Co. 
Rek -O -Kut Co. 
John F. Rider Publisher, Inc. 
River Edge Industries 
Rockbar Corporation 
Rohn Manufacturing Co. 
Rytel Electronics Manufacturing Co. 

Howard W. Sams ä Co.. Inc. 
San Fernando Electric Mfg. Co. 
Sangamo Electric Co. 
Walter L. Schott Co. 

Service Magazine 
Service Management 
Shure Brothers 
Simpson Electric Co. 
Mark Simpson Manufacturing Co.. Inc. 
Herman H. Smith. Inc. 
Snyder Manufacturing Co. 
Sola Electric Co. 
Sonar Radio Corp. 
Sonic Industries 
South River Metal Products Co., Inc. 
Spirling Products Co.. Inc. 
Sprague Products Co. 
Standard Coil Products Co.. Inc. 
Standard Electrical Products Co. 
Standard Transformer Corporation 
Stephens Manufacturing Corporation 
Stevens Walden, Inc. 
Stromberg- Carlson Co. 
Sutton Electronic Company, Inc. 

Sutton Publishing Co. 
Switchcraft, Inc. 
Sylvania Electric Products Inc. 

Talk -A -Phone Co. 
Tech -Master Products Co. 
Technical Appliance Corporation 
Tele -Ex -Pand Prods. Sales Corp. 
Tele -Matic Industries, Inc. 
Telrex, Inc. 
Tenna- Trailer Co. 
Thomas Electronics. Inc. 
Thordarson -Meissner Division 
Triad Transformer Manufacturing Co. 

WANTED! 

tki 4-04' 

CASH REWARD 
For ART -13 

XTAL CALIBRATORS 
Also need ART-1 3 Xmitters (or any 
parts or spares), BC -348 Q and R, 

BC -788C, I -152C, R5 /ARN -7, APN -9, 
DY -I 7. 

IF IN YOUR POSSESSION 
PLEASE NOTIFY US IMMEDIATELY! 

V & H RADIO & ELECTRONICS 
2033 W. Venice Blvd.. Los Angeles 6, Calif. 

Phone Collect: REpublic 3 -1127 

TRAIN FOR A SUPERVISORY POSITION IN 

ELECTRONICS 
Thorough 2 -year course covers electr, lc c - cuits 
and machinery. basic electronics and industrial 
electronics. Franklin Technical Institute graduates 
are in demand as iunior engineers for research 
and test work, sales engineering, supervisory work 
on production lines and drafting room design 
work. Other engineering and technical courses. 
Coed. Day, evening. 45th year. Write for catalog. 

FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Boston 16. Mass. 

* * * * * * * * * * * * * * * * * * * * * * * * * ** 
* HI -FI WILLIAMSON TYPE 

* i 4 
* y 

* + ttii tv) 

* Using STANCOR transformers. Easy- 
*t'r- ilssetmble amplifier kit. Comes with ache- * 

attic nd instruction sheet based n fan 's * R'illtnmaan e' - 't. F'requentt r aponse - e 

4s from 20-50.000 001Kv. at N watts. Intermodulutian * 
4s distortion is only s * 
* tillBharmr`tonic "dstor 

Ti,- SPECIAL * 
* 

existent 
cycles i.. 

x44.95 * * 
a -i te0t below- 10 n n Price * 

* power level. Per Kit * 
# Less Tubes * 
-V 

1 2 -GL807 TOTAL 
WITH CBS 
HYTRON TUBES 

}2- 6SN7GT PRICE 
I 

1 -5U4G 552.75 

* IRISH PLASTIC RECORDING TAPE 
iiRAND NEw: NoT 11-1:1'11.S. This * 

4r 
First Grade recording tape i 

aJ wide. Frequency response: 6(i Ito * 
i( 1 T RA00 y. Plastic reel included * p with ch. * 
* , 600 FT. 51.35 1.200 FT. 52.10 * * * 
-V For Your HI- Fidelity Requirements * 
-Ic Visit Our New Sound Studio * 

order * 
* * 

4s Dept. O.E.S., 7636 Santa Monica Blvd. * 
* Los Angeles 46. Calif. * 
* * * * * * * * * * * * * * * * * * * * * * * * * ** 

RADIO & TELEVISION NEWS 

AMPLIFIER KIT 

All orders F.O.B. Los angered. Minimum 
55.00. 2556 deposit requiri. with order. 

. OLYMPIC -KASSLER 
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Tricraft Products Co. 
Trimm. Inc. 
Trio Manufacturing Co. 
Triplett Electrical Instrument Co. 
Tung -Sol Electric. Inc. 
Turner Co. 
TV Products Co. 

Ungar Electric Tools. Inc. 
United Catalog Publishers, Inc. 
United Transformer Co. 
University Loudspeakers. Inc. 
Utah Radio Products Co.. Inc. 

Vaco Products Co. 
Van Cleef Bros., Inc. 
Vidaire Electronics Mfg. Co. 
Video Accessory Manufacturing Co. 
V -M Corporation 

Waldom Electronics, Inc. 
P. Wall Co. 
Ward Leonard Electric Co. 
Ward Products Corporation 
Webster -Chicago Corporation 
Webster Electric Co. 
Weller Electric Corporation 
Wells 6 Winegard 
Wen Products, Inc. 
Westinghouse Electric Corporation 
Weston Electrical Instrument Corporation 
Wilcox -Gay Corporation 
Wincharger Corporation 

Xcelite, Incorporated 

Trade Papers 

OREGON HAM MEET 
111': 1953 4)t'egon Amateur Radio As- 
°t -i: - (O.A.R.A.) Convention will 

be held in Salem's Marion Hotel May 23 
and 24. 

A full program of entertainment is 
being planned for visiting amateurs, in- 
cluding lectures by eminent authorities. 
contests, equipollent displays, swap and 
shop r , etc. The prize list is headed 
by a Johnson Viking II wired and reads 
ill operate and includes dozens of useful 
items. 

Registration fees are 47.00 for gen- 
eral and advanced class amateurs; 85.011 
for Novice class hams; and $3.00 for 
non -licensed guests. Advanced registra- 
tion is now underway. 

Reservations and requests for addi- 
tional information sl Id be sent 1 
James W. Simmons. W7KV V. 1790 N. 
24th St., Salem, Oregon. 

1'110 CO I lI Lill "1'% 

Page Credit 
38 Harvey Radio Co., Inc. 
40 (top left & center), 54 (Fig. 1), 

55 (Fig. 2) . Radio Corp. of America 
IO (top right), 41 Polytech- 

nic Research and Development Co. 

57 Electro- Voice, Inc. 
58 Irving Greene 
63 JFD Manufacturing Co. 

67, 68, 69 (Figs. 3 & 4), 70 (Fig. 6) 

Allen 13. Du Mont Laboratories, Inc. 
74 Radio Tetuan 
1 =g General Electric Company 

May, 1953 

GARRARD 
RECORD CHANGER 

cigeyeliert 

,i/a/f.rot 
/ coo, 

BRITISH 
RIES 

CORP. 

,INDE and HEAR 

BRITAIN'S 
FINEST 

AUDIO EQUIPMENT 

at the Chicago 

Electronic 
Parts Show 

Place: Conrad Hilton Hotel 

Dates: May 18 to 21 inclusive 

Exhibition Booth: No. 8-f 1 

Display 
Rooms: No. 63`. A-6-10/1 

LEAK 
AMPLIFIER 

KT66 TUBI 

k 
'-N!'LUïIIRES 

WHARFEDALE 
LOUDSPEAKERS 

GARRARD 
STYLUS 

PRESSURE 

GAUGE 

IF YOU CANNOT ATTEND THE CHICAGO ELECTRONIC P! -', SHOW, PLEASE 

Send for literature to Dept. R5, BRITISH INDUSTRIES CORP.. 164 DUANE STREET, NEW YORK 13, N. Y 

Nain avaddee ,%l*necdt:a e _`Lelltcue' 

NEW AMAZING OSCILLOSCOPE by PRECISE 

I 
CIB - © tß Tti 

4ip 
® di , 

4- . 

Accept no cutest Ruh- for tL. I. PRECISE. Original -So 
other cape" cuin compare ali this: n test instrument be- 

. : -Prt s No 'Si relus- --only the finest components 
in r precision r engineered products. Precise offers t 

clad rgunr my with every pane tease. Precise also offers ,you 
instructively illustrated, r r, I r_ step-by-step emtstrrrctinn hook -the most tomprehensi t. in the market today' 

HERE ARE A FEW OF THE MANY PRECISE 
FEATURES IN TI- E NEW OSCILLOSCOPE 

True electronic se. ep magnifier Astigmatism con- trol PushPull vert cal from input thru output: push - 
pull horizontal Internal blanking and 2 modulation 
with blanking amplifiers Driven and non -driven sweep 

Over SMC fiat reset nse -DC amplifiers Cathode fol- lower input on vertical and horizontal Internal tali- 
Horizontal aid vertical stepping attenuator 

New 7" tube to Precise specifications Highest sensi- tivity available aside from finest laboratory scopes 

THE PRECISE MODEL 300 SCOPE FEATURES: 
au,;ty of in ns . 

eha..inc .,,,,troll Intensity m )iii.,. 
rII tut price: 300 KIT $54.90 

PRECISE Model 630 RF -AF -TV Generator 
Check All These Features 

Factory as,embled pole -tuned RI' bend. Fonda - 
entnls through 110 mc. . Audio: 20. 20.000 
v ` cycles, variable percent ru,dulntian, cathode 

follower output stepping ut tenuator, external 
bu,dulat inn, speech amplifier, crystal arker. 

eaches :130 me. on harmonics." 
Kit Model 630K -Dlr. Net ....ea. 
Nit Model 630KA3 -01r. Net ea $38.95 
F.,: tory wired Model 630 -Dir. Net. ea. 53.95 

EEVE 

tittly 

.,`s`,r 
c -za 

SEND FOR CATALOG LISTING 
1953 PRECISE INSTRUMENTS 

3211 -13 Washington Strec. 
Jama ca Plain 30, Mass. 
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P JUSTIFIES 
THE CLAIM ... 

THE /7-E a-t- r 
HIGH -GAIN 

VHF -UHF ANTENNA 
EVER BUILT! 

The Far -Reaching Kay -Townes 

BJU-1 
Original, Revolutionary Design 

. FIXED IMPEDANCE* 
Point System Provides All -Chan- 
nel, High -Gain Reception With a 
Single Transmission Line! 

Ultimate High -Gain sharp pic- 
ture reception throughout the 
entire television spectrum .. 
ALL CHANNELS, 2 to 83! 

No matching pads or isolation filters... 
no coils or condensers which tend to cut 
down signals and increase costs of instal- 
lations. Simplified, but more effective en- 
gineering not only results in sharper recep- 
tion, but reduces service call -backs to 
absolute minimum. VHF reception im- 
proved by addition of UHF system. 

One lead -in wire only. Built to high stand- 
ards of performance and workmanship. 
Sold in kits of 2, 3, 4 bay units ... BJU -1, 
BJU -1X, BJU -2. 

SOLD ONLY THROUGH SELECTED 
WHOLESALE OUTLETS . . . 

Contact your jobber or write for name of 
nearest distributor. 

'Patent Applied for 

THE BISTONLAS ITS 
ANENNAI 

KAY-TOWN ES 
ANTENNA CO. 
ROME, GEO R G I A 
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INDEX OF ADVERTISERS, MAY, 1933 
Aires Radio Corporation 117 
Allied Radio Corporation 0 
Allied Radio 118 
Al Radio Company 114 

Alter Lansing Corporation 162 
American Phenolic Corporation 213 

American Television & Radio Company 101 
Aniperite Company, Inc 1.16 
Amplifier Corporation of America 21 
Argos Products Company, Inc. 131 
Arkny Radio Kits, Inc. 120 
Arrow Electronics 151 
Arrow Sides 131 
Aseo Sound Corporation 158 
A.Ite Radio Co., Waiter 123 
Atlas Sound Corporation 120 
A uduk Cumoony, Inc 148 
Audel & (mummy. Theo. 10.1 

Ihtrbe) Company, Geo 8-1 
Belden Mfg- Company 87 
(tell Telephone Labs., Inc 108 
(tell Telephone Labs., Ind 93 
Replant Associates 161 
Brook Electronics. Inc. 109 
Buchan Company, It. J 121 
Burroughs Radio 134 
C & 11 Sales Company 157 
l'nmeradio 169 
Candler System C Par)' 119 
('a Electric l pony 32 
Capitol Radio Engineering Ins t 113 
Ceutrulab, Inc. 77 
Champion Bronze Powder I'IS 
Channel )hater Corporation .2I 
Clayton Radio i u't 
Cleveland Institute of Rudio Electronic.. i III 
Collins Audio Products "a 
Columbia Elcetrunit Sales 'lI 
Commissioned Electronics Company..... loo 
Communication Equipment Company.... .O 
Concord Radio Corporation 11 ius 
Coyne Electrical School i 1N 
Crest Laboratories, Inc. 113 
DcForests Training, Inc 5 
Delco Radio Parts 85 
Editors & Engineers. I.W. 138 
E i t e l- M c l'ti l l o u g l i. Inc. 130 
Electro Devices 164 
Eh- rtronics institute. Inc 118 
Electronic Instrument Company, Inc..31, 152 
Electronic Measurements Corporation L'0 
Eleltroltie Specialty Supply l'onipony 16.1 
Elect ro Products 10.1 
Electro-Voice, Inc. 8 
Erie Resistor Corporation 1211 
Espe, Mmtu fact uring Company. Inc 129 
Fair Radio Sales 1'37 
Federated Purchaser, Inc 112 
Fisher Radio 78 
Franklin Technical Institute 166 
Frelro Tale* Won Company 111 
G & G Radio Supply Company 110 
G & 11 IVood Products 84 
(.. I.. Electronics 100 
Garrard Sales Corporation 167 
General Electric Company 13 
General Electric Company 19 
General Electric Company 30. 31 
General 'Test Equipment 417 
C Meer., K. E. 114 
Greenlee Tool l' pun)' 96 
Green Tele Radio 92 
Halilerafters Company 7 
Harj, Sale. 146 
Ili . n Radio 1.12 
Harvey Radio Company 110 
Heath Company 79. 89 
Henshaw Radio Supply 117 
Hughes Research 121 
Ilytrmt Radio & Electronics a pony - -. 97 
Illinois Condenser Company 1.10 
Indiana Technical College 121 
List ructugnaph l' pan) 1118 
Instdine Corporation of America 02 
JED Mfg. Coin pansy 1 
.1. S. 11. Sale.. l' 1411 
Jensen Industries, Inc 111 
Kepner hardware. Inc 159 
Kay -Townes Antenna l' many 1138 
Kirk, James 118 
Klein l' pony. Manuel 113 
I.. A. Hato Shack 120. PM 
Ln(uyelte Radio 163 
la mpkin Laboratories Ilia 
1.a1'oi ate Place Id Corporation 103 
Leeds Kadin Company III 
Lee Elect is Labs.. Ire 110 
Littelfese, Incorporated 17 
IR1al one Radio l pa tit I (.2 

Machines, Norman R. 139 
31arMillen Company 90 
Metes Radio (A mpati) 88, 149 

Mr(rnw -Hill Rook C puny 128 
McIntosh Engineering Labs., Inc. 105 
Mallory & l'otopan). 1'. K. .20, 4111 cover 
Mattison feltris' & Radio Corp. 156 
Metropolitan Supply 108 
3lichel Mfg. Company 84 
Allies Reproducer Company 133 
31ila'aukee School of Engineering 106 
31oslry Electronic 1.19 
Muss Electronics 119 

National Elect rie Products 7.. 73 
National Electronics of Cleveland 96 
National Radio Institute 
National Schools 10) 
National Teleculurvislon Screen Company 108 
Newark Electric (coupon) 81 
Newark Surplus 3aterials 157 
Newt, b Audio Products Company I I I 
111 Mfg. emotion) 16 
Olson Radio Ware l 107 
Olyuapie- Ka.sler 106 
Oman & Sons, I). M. 150 
Oxford Electronics 130 
Peak Electronics 110 
Pena huiler & Burner Mfg. Company 109 
Perim Potter 151 
Pfanstiehl Chemical Company 1.10 
Philru Corporation 27 
Phillips Tube Contpony 1.41 
Pholprun Sales 160 
Iiekering & Compon). Inc. 6 
Pistil Electronics 135 
Poly -Tech Company' 92 
Pre. x Products 136 
Premier Radio Tube Company 127 
Prentice Hall. Inc. 131í 159 
Progressive Electronics Company 122 
Pyramid Electric C pony 12 
Quletrole l' Pinny 116 
RCA Institutes, Inc. "5, Ille) 
It. W. Electronics 113 
Reinert Corporation 10 
Radio City l'rodurts Inc. 139 
Radio Craftsmen. Inc. 11 
Radio Electric Service Company 160 
Radio Products Sales 11I 
Radio -'fell, ision Training :1ss'n 25 
Rad -Tel Tillie l' pans- 159 
Kau bind l'orparat ion I8 Ray t !won Mfg. Company a 
Regent, 11.2, 137 
Relay Salles I Ili 
Rider Pub. Inc.. John F. . . . . . . . 121 . 

Rinehart Books 130, 150. 162. 1611 
Rock Oar ..155 
Sauts & l'olnpony, Inc.. Howard I'...83, 151 
sangunat Electric Company I t3 

119 
01 

131 
156 
1130 
11 

132 
125 
115 
165 
160 
I.18 
1'31 
165 
170 

91, 05 III 
1117 
I)8 

Sarkes- Tarzlan, Inc. 
Schott Company. Walter L. 
Scott, II. H. 
Service Instruments Company 
South Riser Metal Products Company 
Sprlty berry \enden) of Radio 
Stan Burn Radio & Electronics 
Standard Surplus 
Standard Transformer 
Steve -EI Electronics 
Stephan Sales Corporation 
Stevens Walden Inc. 
Sun Radio & Washington, D. C. 
Superior Instrument 
Tab 
Tech-Master Products Company 
'frelumgrtph Printed Electronics 
Tee -Vee Supply 
Teli -unti is Industries 
Television l' irations Institute.... litt 
Telev is Materials Corporation 118 
Tries idea Re to Control ('unipuny 1.13 
Telres, Inc. 33 
Tentdo C puny 120 
Truis islun Inc. 96. 115 
Trio Manufacturing ( ' pun)' 91 
TrState College 16N 
Tung -Sol Electric l' puny 

111; Turner Pompon)' 
United Catalogue Publishers, Inc. 413 
Utah Mfg. ('um patty I I 1 

V & II Radio & Electronics I (It; 
Valparaiso Technical Institute I I 

Van Sickle Radio Supply Company.. 109 I I , 

Aaldom Electronics lee. i f. 
Wall Mfg. Company I I I 

Western Electronics 
Western IGulio Television Institute 
Wholesale Radio Parts 
Windsur Electronic III: 
5'o rid Radio Laboratories. Inc. I u1 

I MMC.1 Trade & Technical School 

RADIO ENGINEERING 
DEGREE IN 27 MONTHS 

Complete Radio I - ',, Telev., 
t'.II.l. and F. Al ... ahn in 
Mesh., Civil. Eli et.. I red Art.. Log., bus. Adm.. 
Acct. Extensive campus. modern buildings. well 
eyuomed labs. Low cost. Prep courses. Personalized, 
p. -. :i instruction. Founded 1884. Plat e t serv- 

ice. Crowing shortage of engineers Prepare 
w for unlimited opportunities ahead. Ap- 

1 , n 1 for Korean vets. Enter June, Sep- 
tember, J . March. Write for catalog. 

IÌÍ Ì i 
ini 

le TRI -STATE COLLEGE 

1653 College Avenue. ANGOLA. INDIANA 

EASY TO LEARN CODE 
It 1s easy to learn or Increes. speed 
with an lnstruetograph Code Teacher. 
Affords the quickest and most prat - 
tieal method vet developed. For be- 
ginners nr advanced students. Avails. 
bee tapes from beginners alphabet 
to typical messages on 1l blects. 
Speed range 5 to 40 WPM. Always 
ready -no QRM 

ENDORSED BY THOUSANDS! 
The In.trurtogr.ph Code Teacher lit- 
erally d penables an 

anyone wt 
learn and m 

enables 
without fur- 

ther assistance. Thousands of successful operators bas. 
"acquired the code" with the Innstructngrsph system. 
Write today for toneenient rental and purchase ohms. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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Rate 50c per word. Minimum I O words 

RADIO) ENGINEERING 

COMPLETE radio, electronics theory & practice: television; broadcasting: servicing; aviation, ma- rine, pollee radio. 12 or 18 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso. 
Ind. 

FOR SALE 

SELENIUM Rectifiers, 150 ma, 115 volt, 70e, Ra- 
dio Surplus, 41 West Main. Branford, Connecticut. 
TAPE Recorders, Tapes, Accessories. Unusual Values, Dressner, 624 -It East 20th St., N.Y.C. 9. 

ALL types of Antennas for Amateur and TV. Alu- 
minum Tubing. Willard Radcliff, Fostoria, Ohio. 
TUBES and equipment bought, sold, and ex- changed. For action and a fair deal, write B. N. Gensler, 11'21.NI, 136 Liberty, N. Y. 6, N. Y. 
TELEVISION towers front 10 to 90 feet use "Turfy", "Americss favorite tower ". Write Youngs- town Steel Towers Co., Box 2825, Youngstown 8, Ohio, 

NEW RCA 3APIA original cartons, $8.75 each. Tubes, surplus -bought, sold. Free list. Write. Mark, Box 14, New York City 72. 

DIAGRAMS Radin, Record Changers. Recorders, 75e: Television with Service Data. $1.25 up. State manufacturer and model number. Kramer's Ra- dio Service, Dept. F53, 36 Columbus Ave., New York 23, N. Y. 

ISOLATION transformer 35w 117v see 117 or 135 
plus 6.3v.45a 2',x2u.x3. $2.45 includes postage 3 lbs. Bulletin available. Empire Electronics Com- pany, 409a Avenue L, Brooklyn 30, N. Y. 
BOOSTERS Standard Coil B -51 In original fac- tory sealed cartons $7.95 -UHF Diamond Rack an- tenna min. 12 D.R. gain $8.95. Pacific Television Enterprises, 915 Dairy Ave., Corcoran, Calif. 
TWO complete Radio Shops will sell, one or both in part or complete. Write for particulars. Banes Radio & TV Service, Box 11, Coldwater, Kansas. 
TV -FM antennas, All types including UHF. Mounts, accessories. Lowest prices. Wholesale Supply Co., Dept. H, Lunenhurg, Mass. 

WANTED 

WANTED -Top Prices Pahl-Navy Relsyns IDG, 1F, 1CT, IG, SDG, 5D, SOT. 543, fiG, 7G. etc. and BC -348, RC -221, AN /ART -13, AN /ARC -1, AN/ ARC -3. RTA -1B, AN /APR -4. Lectronic Research, 
719 Arch St., Philadelphia. 
AN /APR -4, other "APR -," "ARR.," "TS-" 
"IE -," ARC -1. ARC -3. ART -13, everything sur- plus: Tubes, Manuals, Laboratory equipment. De- scribe. price in first letter. For Sale: Recondi- tioned Wattlmur Meters, four for $10.00. Engi- neering Associates, 434 Patterson Rd., Dayton 9, Ohio. 

WILL buy all Art -13 /type T -47A, $200.00, Art -13/ type T -47, $150.00. BC -34ff unmodified, $75.00, BC -348 modified. $55.00, AI'N -9, $200.00, ARC -3 complete, $750.00, R77 Receivers, $400.00, ARC -1. $600.00, RC -312, $65.00, BC-342. $60.00. Ship via Express C.O.D., subject to inspection to: H. Finne- gan, 49 Washington Ave., Tittle Ferry, N. J. 

DiIS('F.LLANEi)1-S 

TEST Equipment Repaired awl Calibrated by Fac- tory Stan. All makes. Ship Instruments Parcel Post insured. Immediate service. Douglas Instru- ment Laboratory, 176 Norfolk Ave., Boston 19, Mass. 

SPEAKERS repaired, wholesale prices, guaranteed workmanship. Amprite Speaker Service, 70 Vesey St., New York City 7. 

BUSINESS Cards $2.50 1,000. Samples free. Signal, Box 927A, Los Altos, Calif. 
TAPE Recording Exchange for education, amuse- ment. Foreign members, World Tape Pals, Box 9211, Dallas, Texas, 

RICHES- Security -Happiness, Yours to Achieve. For booklet, send $1.00, care of W. A. Horn, P.O.B. 763, San Francisco, Calif. 

May, 1953 

THE seti- 
HIGH QUALITY AUDIO PRE -AMPL 

MODE( 10(4 
''arntKS 

30 -WAR 
REMOTE 

CONTROL MOD'l 12Á4 l0 -WATT 

MODE' 
REMOTE CONTROL 

4 PRE -AMPLIFIER 

... BROOK know-how in transformer design paved the way 
to incorporate a power transformer in one chassis; yet, HUM LEVEL IS 
MINIMIZED TO VANISHING POINT. 

, , . Ideally suited to ony quality basic amplifier 
, , , Famous BROOK 10- position stepped bass and treble controls; plus separate 

9- position record playback control, equalized for virtue Ily all records, offer 
the music and audio connoisseur an exceptionally wide range of flexibility 
in tone control, 

, . , Five input channels for radio, TV or recorders; including one channel to 
accommodate any type pickup; or microphone. 

. In performance, the MODEL 7 offers the NATURAL, IMMEASURABLE TONAL 
QUALITY which built the BROOK reputation. 

Write today for technical data on the complete line of Brook 
High Quality Audio Amplifiers: also name of net rest dealer. Dept. RF -3 

BROOK ELECTRONIC 

34 DeHART PLACE, ELIZABE 

RCA INSTITUTES, INC. 
A service of Radio Corporation ol America 
350 West 4th Si.. New York 14, N. Y. 

OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 

RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 

Write Dept. RN -53 for Catalog 

ANOT 
CAMER 

1121 
Pinsbu 

ER OUTSTANDING JOBBER 

DIO CO. 
nn Ave 

22, Po. 

HIS THE 
SENSATIONAL NEW TEAL 470.11 7" 

SCOPE KIT 
IN STOCK! 

Nationally 

Famous T.V. SETS' 
Here is true quality comparable 
to modes selling for as much as 
$200 more. Check these la tury 
features: Ultra sensitivity; D na- 
mic Range control; UHF adatta 
hiiity: Duo Power supply: Acm,- 
liciear sound system. . . Al in 
a beautiful mahogany finish Cibi. 
net, 

Full I Yr. dar- 
t be 

y 
warranty 

so day! RIMA 
parts warranty 

both cabinet 
sets and Chas- 
sis, 

Dealer Inquiries Invited 
Mall and phone orders filled. 

17" 
Table $12268 
Plus $12.27 Fed. Excise Tax 

20" $13450 Table 
Plus $13.45 Fed. Excise Tax 

20" 31500 Conselette 
Plus $15.011 Fed. Excise Tax 

T. V. CHASSIS AAlvsaoilable 

Read to Operate, 

Compte e wilt Picture 17" $9995 
Tube and Spealtel SET 

Featurin i an the out. 
ssandin 
li ted atoveu Ideal ufoe 

atacu 
como! oiler all l $112 50 het de.. 

etc.linees . den. SET on, tied room, 
em. mr at sor c 

sial use in tau 
r 1 

. pl. $11.25 
u bay Fed, Excise Tax rants. 

Enclose 525 depos,t, balance C.O.D. Shipping charges additional. 

pl, $9.99 
Fed. Excise Tax 

`STEPHEN Sales Corp, 
45 CROIORTH 

4.8233 126 

N. Y. 
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T2FD ANTENNA RESISTOR 
For 72F'1l Antenna ('Q Feb 53 Ginhar 
Non- Inductive "RRE." 400 Ohm Antenna 
Resistors & Mtg Clips $2.49 

STORAGE BATTERIES 
38 Volt SV ',.LARD Al in l- IIItANt 

4 
z. DS(:N. .98e; 4/93.00 

(41 36V ,tall, achl 3.35 
29 /2OAH Battery with 

2 Volt Vibrator 2.98 
29 /20ÁH w,elh & acid 3.39 

6V /6AH \V111á NT6'BB214U 2.98 
69 SAH Battery w -acid 3.25 
6V ,40A5 Battery 6.98 
6V /40AH Battery w a Id 9.25 
Hydrometer 1.1)0 to 1.24 .'p Cray 1.98 
We ship acid in bottles. 1Cexp only. 

TOGGLE SWITCHES 
SPST 3A 250V 294; for $0.98 
SPLIT :IA/250V 39e; for 1.00 
DPST 155, 12 1V 89c: 3 for 2.50 
DPST CH CSD SA'125V 69e; 5 for 2.95 
DPST 20A /250V . ...51.25; 3 for 3.25 
LIFLIT Center OR IÁ'113\' 75c 
SPDT Momenlnry Both Sldes....... 8Sc 
DPDT ('air Off \I,nn 984: 6 for $5.00 
CHROME VANADIUM SPEED DRILLS 

29CS CHROME VANADIUM 
SPEED STEEL. Top Quality for 
Machinists or all purlurse Ilse. 
standard 1,11 Length 1 111" to I' 2" by filth.. With Hoot 
0,01 í 01 1 rides ... ... ..59.69 
12 PCS SET 1 16" to I .. ..53.49 
00 PCS Unlll I b 

13 PCS ' 

ç2.69 
SPEED lob nu, r , 

Index. 
"TAB "t SPECIAL .$22.00 
/a" SPEED ELECTRIC DRILL ".lacobs 

W'ormgear Chuck & 20 Pre Drills & 
Index. "TAS" SPECIAL. $39.00 

YAR1AC 
Made by General Radio. Model 200C11. 
itatvl 0.1:15 Vol. at 7. SA. Reconditioned. 
Tested and "TAU" Guaranlervl $15.98 
GR' 1008 01.2309 /2KW /!IA 30.00 

"GR" OB /0- 270V/7KW/28A 110.00 
BRUSHES 200CÚ ! 11601611..49C 5/52 
-MEP UP-TRANSFORMER 
Primary 7.5KW, W /110V Inpt. Two Sec. 
finderlts 1/1.5 11 22. ' 7.5 Anip Each. or 
One 

1 

4411V a 7.5A 
:r 

. Same 190 220\ PH. . 

Will Deliver 2X440 at 7.5A Each, or 8R09 
8t 7.5A. "TAU" SPECIAL 3110.00 

CONTTLCTOR 

Heave 
E. 

Duty E lerlric2v 
AO. 

Transmitter or Motor 
"tarter For Single 

2' Phase *PM. 
Bated t rPl Ise 3111' I I OT. 
7 t ..ItP22lV 10 IIP 0011\'. 
Il tu-1 1 el 2 n 3 Phase 

7t _ III' 1111V. 15111220V. 2r5111. 
Control lnt.t. 220\' /1141,M/ Cy. Enclosed 
4SAmp Open 511 Amp...519.00; 2/$36.00 

SOLDERING IRONS & GUNS 
'WEI.LER Clin 115\':íC Inn Watt .58.69 
"WEN" Cull 115\',\C 50 Watt ... . 9.49 
"1' 4IMAX Bili, 115V.í' K. Ss tl le - Tip 7.69 

[SIC° IRONS 120V AC /OC 
3Wnll /akTlp. I I I "to:, .351 11... ..$1.25 
SOW, tt /I STIP 12 "f ng /.1151.I . .... 1.91 
III0W'ntt /n 0Tip /I 2"Lne /.513... .... 2.55 
130W'ntt 'lyTlp /12 "I.ne /.75110. 3.17 
E SICO INDUSTRIAL CONS ?. USE IRONS 
120VAC 'DC- Similar to American Beauty 

types as shown 
0 1 500 ,10.6. ! silo 7 -I.ng ' . : r . ...53.20 
-:i8 A5I.HeautY':l 11M 1110W' 'Tip . 5,29 
Ici eminI r 38 Am. Hemttv5__ I: IX /1m,5V .. 2.00 
_758 *01.11 ennty:t 159/2011W . sTd, .. 6.30 
Element,: 511 An,.Heatrtv.1 115 2006, .. 2.75 
778 Am.13eauty3178 3011W 7IITip .. 8.18 
EIt n1 -7R /Am.ReauD':l í7R 3r W.. 3.65 
7.08 Am. 110,11t!e:i 1 n8 550W I 1 sT il' 10.08 

.798 na Element Am. Rel)' :í1!t8 550W' .55 
Csien Temp Itegnlmhrg v a 1 .20 
1:,..í.r solder. I It. .1/02 (toll. $1 29 or 
With WRITE 

I 

u 
FOR QUANTITY PRICES 

.90c 

TOOL KIT 
High Quality , Tem- 
pered Tool Steel. It Ad) 
Wrench. S Iona. Nose 

á Cutters. á 9 tarCue 52 
8 Screw Driver . Assorted 
Iii M1 OutlItt'. Magnellze t. 
Tool 1. Hai 
Unl nrnknirle Plastic Handles 12" & smal - 

er. inrlrl Philips Type 51.29 
6 Screw Drivers, n Above 1.10 

RHEOSTATS 
15 ohm 25 W ."knot. 1.98; 3 for 59.00 

20 
ohm 

hm 0 \\ v 
Model 

2.49: 3 for 17.00 
(11ín ohm 50 \V 1S0v1e1 K 2.25: 3 for 6.00 
2 5 1 ohm 25 W... e ..1.39: for 5.00 

350. o hm 255' 
Model 

il Slotted 
398; 2 for 7.00 

shaft. 25 watt .... 79e: 3 for 2.00 
1010 ohm 2555' 51,x10I .1 2.10; S for 30.00 

SOCKET ASSEMBLY 
For 10 slide 311111. F:x 
rollent n -1/R Indicator 
Mr control panel. As ii. 
lu.(rated with tan, S 

SPECIAL .......$2.98 
1 SLIDE LAMP, .e T -2. 

21V .. ..18c: 10 for .51.30 
SLIDE LAMP.tvpeT -2. í2\16e: 10 for 91.50 
PILOT LIGHT SOCKET I" Jewel Illgh Pol- 
ish Finish 75e; 10 for 36.49 
1" LIGHT SOCKET, w /115V(i\VallBuib. SSC 

LO -VOLT PHOTOFLASH KIT 
Includes 1/5 Flash Lamp 1ta1,x1 150 Watt 

Flash Lamp 11'áá.r & 8" Itetleelor & 
(íá,Ìe. Power T r.,i,.1..rn,er A. CD Flash t a- 
t ... oe.. I _ 511,1 Inch W' 10,111 of 
101/ Watt Sec. 'mAli Resistors. ('apaeitor.. Itrtili,rs & rk,1....... .. $29.98 
Extra Flash Lamp Holders W /8" itrnert.r 
& Cord $3.98; lit/lamp DX $12.98 

TAB "SUN- FLASH" LAMPS 'Tab' W /Sec. 
No. Replaces Max. Each 

1,X SVItr FA 100 ISO 9.00 
:!I tSW' f:1: FT 105 Inn 5.98 

CM CI.: FT 111 11/,1 7.25 
No. 1 AMC, 0 55045 1011 10.98 
2:1ST CI: FT 2111 200 9.98 
r:iCT GE FT l03 S m 13.50 

VA SVl.S'. 4:130 ono 9.98 
2331T FT 214 250 9.98 
22ST FT 110 200 9.98 
V.IXI 540)1 200 10.98 

PHOTOFLASH CAPACITORS 
100MFD SOOWVDC $1.98 
200MFD 4SOWVOC 2.89 
300MFD 450WVDC .39 
18MFD 600VAC 280OVDC Intmit't. 6.95 
32MFD /1.28VDC /23W. Set. 7.9 
27MFD /460VAC /2KV Int. 94W. Set 8.95 
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"TA B" 
THAT'S A BUY 

FILTER CHOKES 
Dual 30 II, r('.,1 S .98 
I:,11,' .Inn,a iri 1' 

sets 3 for .98 
1211\ Simla 

Si 
ÌI'SLI :lh\'ins . 2.25 

lUil)'.12inm 1:'l't l'sd 11'.1d IK\'in. 1.69 
5011y 1:5m:i 11'51,1 . . . 2.89 
2,1I1)' :1111ha or I511v ,1,1,1,'1 12KV0,. 8.95 
1:1.5 11\' I Amp. 17KVIo. 1n,.11,0,11.39.95 
12111' 300n m !hush] 3K\'Ins 4.99 
10111' luQ AIA Freed ... 1.49 

(1111/173ma 256ohm.,..31.49; 2 (er 2.49 
POWER TRANSFORMERS 

2500V for t i'.'I\".1/V. 2 .5 
V/1.75A e:,ni.in. I11'412 

ml,nnt 57.98; 2 for 514.98 
1000VCT 45MA, 

:1A. ülerll:\ 6.3. et 
rs,1 Heins can Ile ,.e1 

Ii 
' 

ling yppee il re. 34.98 
9SOVCT/100MA, .'V 5A. 5V/ - 

2.:5A, 45V'/IA. '101'/1.5.1... $5.49 
900V 35MA, 242.5A '11A. 'cdnt 1800 Il.lr lum 2s2 til. WI11111, h.l, . . 3 49 
900V 3MA,6.139 /2A.2.59 /3A . 2.98 
e10VCT IlOMA, 5:11/vr! 210a. x.,\" 3A.... 4.98 
78OVCT/250MA, 5\'/OA. 12.0\' 3.3T 7.95 
77OVCT/200MA, 51'/üA. 12.69/1.SA 6.93 
760VCT/120MA, 2.5ret/I0A, 11.:1vC1 _A 

V/3A, IOV /3.25A 6.98 
700VCT 120MA, 256.:1V 3A. 6 35' 

IA $3.98: 2 for 7.29 
SSOVCT/ISOMADC, 3V/:IA. 0.3\' oA. 3.49 
5009C7 /SOMA. II.:1V 4A Hold 2.98 
120VCT/9OMA, (1.3v '1.0A. w t 

INPTS 6, 12. 24, IISVDC & 115 
210\'AC Vibrator Trans 1.98 

FILAMENT TRANS. 
2.SV 25 79c: 2 for $1.49; 10 for 56.49 
2.SVCT IOA 3.59 
SVCT IOA 1210V ;\.1I. I; I. .. 8.25 
5V 115A , I \ 11, 1\, 16.95 
7.5VCT 124 '\ 1 -. 1.1 'I\s 10.95 
12.6VCT 1.254I I I 1.98 
24V 1 2254 I I\14119 _ 3.499 
25145' 43.N _ I . 8 
42.59 2A -III- ..Ii I II:,\ 48S 

TABWRITE 

OG 
WE STOCK LARGE VARIETY OF 

COMPONENTS. TELL US YOUR NEEDS. 

SELL US YOUR TUBES & EQUIPMENT. 

TU BES 

"HO" RAILPACK 
O to 12 Vl 

eu 
2 Amp. 

l'ariablee ¡IC IIl ly. f _ 
bu ilt- In 1 11 5v, fit/ 
Usable t.AB apply al. l & f" 6 

ent D.C. plating'. bat- 
tery charging. model railroad, Includes volt. 
age or speed Ït'r,` and center off rr 
-TAO" SPECIAL ....510.99: 2 for 

locomotive. 
20.00 

SELENIUM RECTIFIERS 
We specialize in Rectifiers 

) 
an rower sup - 

Plbs td, ,our spec's. Immediate deliver'. 
Current 18 1.1 ;IA 28 54 411 1:111 1111/ 
,r \'011. ', 115 V010. V010. V011, ls 

IAMP 1.35 2.15 3.70 7.30 
2AMP 2.20 3.60 9.40 10.90 
45M .25 7.95 12.95 25.25 
RAMP .73 9.00 13.50 33.00 

10*3111 6.75 12.75 20.00 40.00 
12AMP 8.50 16.29 29.90 49.00 
20AM 13.25 29.50 39.00 79.30 
24AMP 16.25 32.50 45.00 90.00 
30AMP 20.00 38.50 
36AMP 25.00 48.90 
F,ti i'SS':rv,' S ten ¡ter! & Trans. in 
Kit Form. All 115V.00 cy inputs 
up to I4VLIC at 12 amps S 23.98 
up to 2RVIK: at 12 amps 31.98 
up to 28VDC at 48 amps 117.00 

RECTIFIER XFMRS 
18.12 -0 -CT- 0.12 -I SV'4 Amp S 8.75 
1R- 12.0.CT- 9- 12.185'/12 Arnp ... 16.75 
18.8-10.2-20 .4.21.9 Voltz, 12A 12.25 
31.32.:14.:I6 Volli: /125 21.98 
18 Volt /2 Amp. 31.98; 3 for 5.49 

CIRCUIT BREAKER FUSES 
PUSH TO RESET 

Amps 3- 5- 7 -10 -15 -21/ 
Each 27e: for 51.00 
25 for íS.00: 100 for..$18 
Circuit Breaker Fuse W' 2 

nning Clips 39e 

:1 
for $1.00; 20 for 55.98; í00t for.1 525 

Please ! specify` current tampsl desired. 
Heinmann Heinmann Main Bkrs, Amps; 0.22. 3. 7, 

J. 1 2, 131/ 2 
4 Each 91.69;10 for 515.98 

BATTERY CHARGER RECTIFIER 
10010V (CT) 120 Amp.. fan Icvl. Re- 
place your old inefficient 

selenium t)VeSPF.CIA1.... 511.98 
RELAY SPECIALS 

SPST min. size II5V/6UCY ..í CTS 98c: :1 fi 2.75 
SPOT 111111 .I ;. 11 
.1:\ CTS 51.39: 3 nor ..S3.75 
SPOT 21V D('. SA ('TS 98c: 
SPNO 11 :,VAC 15A cis 2.98 
DPDT & SPNO 1 2''111' lo\ 
t TS 52.98: I.. S10 

2Amp Cl.. '. - 51.49; 4 for $9.00 

"TAB" TESTED 
& GUARANTEED 

PRICES SUBJECT TO CHANGE 
WRITE FOR COMPLETE TUBE LISTING 

052 50.95.306/1299 . .696S07GT . .8010105 17.64 723/1 ,I3 ..29.00 
053 VR7S 1.04 3021* .. .95 65FS . .771171 M7GT 1.59 724A ... 3.95 
082 . 1.37 3022 ....13.95 65F7 . .73 1175707 2.15 7248 . 3.45 
0B3 91190 1.09 3023 .... 4.90 6SG7 . .72 II7P7GT 1.39 725* 
0C3/VR105 1.15 3E29 . ..14.!15 65H7 .... .51 1172607 1.19 7265 ...14.25 
0D3 VRISO .90 4-123A -..29.00 6517 .70 1172767 1.4917266 ..45.00 
IB3 8016. .el 4-250* . 40.00 65K7GT .. .69 F12]A 7.90 726C 
1821 4715 2.55 4.10005 108.50 651-7G7 .. .69,F127A 19.98;801A .. .45 

1822 2.20 4C33 ..22.25 655707 .70'IVT127A 3.90 803 3.89 
1823 .... 9.90 ELSBHD .16.98 65N7WGT 2.251CV148 4.98 805 3.90 
1824 .... 9.45 5C21 ,C6) . 6.95 6507GT .. .63'F0166 49.001807 1.85 

1826 .... . 2.45 5C22 .42.05 65R7 . . . . .63 F0172 29.00 808 2.59 
1027 ....12.75 5C30 C9 3.95 6557 .73 250TH 22.25 809 2.43 
11132 ,5325 3.90 S021 ...18.30 65T7 .98 230TL 17.75 MIO 9.95 

1835 . 9.15 SD23/ 65U7GT5 . 2.69 304TH 8.90 811 2.90 
1637 ..18.98 RK 83 ..38.50 6V8 1.39 304TL 6.90 812 2.70 

1838 ..29.95 5129 . ..12.40 6V6GT .57 388A 1.19 I] 12.19 
1840 . .95 SR4GY .. 1.55 61,90G7 .57 á L417A . 8.95 814 2.97 
1841 ..49.95 5R40YW . 1.75 12AH7GT. 

, 

1. 17A / 13 2.98 
1842 ..18.00 SAGS .79 12685 . 1.90 5842.. 28.50 5l6'886Jr. 1.07 

1846 . 1.98 6A67 .... 1.39 12585W . GL434A . 12.69 826 .95 
165] ..49.95 6AHSG . . 1.49 12AL5 . . .75 4á65 . .. 1.05 829 11.49 
1856 . 38.50 9AH8 . . 1.22 12*T6 . . .52 4468 . 3.89 8296 12.45 
1638 .175.00 6515 .... 1.40 12577 . . .51 450TH .. 45.00 832 7.65 
1660 ..69.75 8*KS .74 12AU6 .. .72 á5OTL 52.00 8322 
1863 ..50.00 65115W .. 2.98 12AU7 .63 460 HF200 833A ]9.45 

IB63A ...75.00 6AK6 . . 1.05 125V6 .49 15.95 834 3.93 
2C38 ...27.00 BALS .S412AV) .98 2.69838 1.75 
2C39 ..21.00 BAL76T.. 1.29 125W6 I CK50lX . 1.26 837 1.43 
2C39A ...29.30 GANS .... 2.90 12A%4GT. 1.20 CKSOfAX 2.20 649 29.45 
2C40 . 

7.29 BAQS .55 12557 J9 GL5025 . 1.]9 eB0 1.90 

2C43 14.756AQ5W . . 3.98 12557 ... 2.95 C8502AX 1.49 661 23.95 
2C13/4645 9.49 BACK .81 12A27 . 

1.49 Cn503*% 1.49 885 1.29 

2C44 . 
1.20 6AQ7GT .. 1.29 12B56 . 

.59 C 050Ax 1.79 BBBA 1.50 

2C51 . 5.4Y $ARS . . . .79 12BÁ7 .. . 9 CeK506A% 1.49 8725 3.29 
15 iAR6 . . 2.98 12BD6 . 

1.23 N507 9.95 CNIOOS .R5 

2E31 . 1.49 ASS .79 128E6 .. .Ñ9 CK509AX . 1.79 CK2027 2.98 

2536 .. 1.49 SA56 2.43 1286 .. . ., CK512AX 1.45 CK1028 23.98 
2E41 ... 1.51 6*5713 ... 4.85 128147 1.29 CKS22AX 1.29 5694 2.79 
2E43 . 1.9 SATs .63 12857 1.35 CK3255X 1.29 5870 . 9.30 
2021 1.49 651.19G7 .. 1.10 12827 1.25 CK326A% 1.49 C115672 1.29 
2131 ..27.00 6*06 .59 125A7GT .69 CK5285X 1.9 CN5878 1.89 
2131A .79.95 659567 .. 1.29'125C7 .80 CKS29AX 1.79 5687 . 5.49 
2)32 ...37.00 6AV6 .. .9 125F5GT .72 61530 22.00 C85702 3.49 

2133 27.00 SAWS .. 1.89 125F767 .49C1133105 2.89 CK5703 .. 1.29 
2J34 27.00 BB4G . . . 1.23 12507 .. .83 531 8.98 %tar 

9;4.44.29 
iotlef 

2136 ..108.00 6656 . .63 125H7 .63CNS32DX 1.59 1N215 ..51.55 
-Tu.-in-16057 . 1.27 123.1707 .59WL532 3.98 114210 . 2.89 

213á '1i1°5 68C5 ... .63 1251t7 .72 CIS533AX 1.29 1N21C ..21.50 
6BC7 . 1.23 125L70T .65 C8530115 .99 11422 . .. 1.25 

2J39 . 44.00 6BDSGT .. 1.65 125N7GT .75 CK538AX .99 1N23 . .. 1.35 
2242 ..I87.00 6BD6 .83 125Q7GT .63CKS37AX 3.04 IN23A . 2.20 
2.148 24.25 68E6 .59 125R7 .63 CN336DX .98 iN23B . 3.49 
2J49 8).23 6BF5 .9R FGl7. 3.95 CK539D1f 2.19 I525 . 4.98 
2J50 . 21.25 6BF8 .. .63 19T8 .. 1.09 CK541D% 1.99 1N28 . 8.75 
2152 ..2a9.su 68i7 . 2.55 191/8 . 1.62 CI(542D% .99 Ell 

.. 1.55 
2JS5 . R5.00 6806G . . 1.39 RK20A 8.95 CK543DK .99 1N29 . 3.50 
2158 . .149.00 6907 . 1.98 24G 3C24 1.90 CNSI4DX .89 1N]3 ..23.)5 
2J61 á99.9S 68H6 .63 2560607 1.19 CK5480X . 1.99 1531 .64 
2)62 49 45 6BJ6 .69 25L6GT . .89 CN547D% 1.98 IN34A .90 
21122 . .39.45 681k7 . 2.15 2515 .79 CK571AX/ 1835 . 1.65 
2823 39.45 6B17GT.. 1.45 2526GT . .99 5888 . 2.49 1N38 .. 1.3 
2K25 28.49 60146 

. 1.49 FG27A . 8.70 CK573AX/ 1539 . .15 
2829/ fi9N7 .. 1.69 111428A . 4.89 6029 . 3.49 1540 ..10.49 

7235B 24.90 806GT . 1.2n 2807 . 1.95'WLS79 ...10.49 11443 . 1.73 
2828 . 

29.00 6BQ7 . . 1.85 iG]2r 
3K33 . 259.00 68750 .. 1.45 5338 . 13.85 WL652 .. BS.00 11445 .. 1.49 
21135 ...389.95 6C21 

W1-57911 W1-57911 ..12.98 IN14 . 1.24 

.29.45 35Z5GT . .59 WL673 ..117.00 1546 . .69 
2X1 ...126.00 eCe6 . . .69 RK39 . 2.89 WL676 ...19.95 1547 . 4.00 
2844 .. .13O.00 6CD6G ... 1.69 RIt48 . 6.89 WL6R6 ...39.00 11448 .. SS 
21145 . .. 110.00 604 . . 2.70 RK49 . 7.50 703A . .75 1551 .45 
2848 . . . 120.00 C6l /5C21 . 6.95 SOLSGT . .69 705A . 1.98 1552 6J 6.68 RK61 ... 3.05 707A ... 7.90 11454 .. .89 
3922 2.70 BJSGT .47 80 .69 7078 ..11.50 1555 . 2.35 
3823 R1t22 4.9916J6 .83 ei 1.89 715A .. 5.00 1NS8 .89 
3824 .... 5.40,6110A . . . . 8.45 B2 1.19 713 ..11.90 1557 
3823 . . . SOI6L6 2.09 82V 1.39 715C ...24.00 11458 
3825 .... 3.70,61-60 .... 1.39 83 1.49 7í7p .90 1580 
3828 . 

. 7.90I6L6GA . . 1.33 839 1.79 71887 ...48.45 IM81 . 2.10 
3C22 ....89.00 6L6GAY .. 2.29 84 624 .99 718CY ...48.45 1563:K63. 2.49 
3C23 - 9.9065A7GT 

. .83 FG95/ 7195 ....28.50 1564 . .69 
3C31 Cle. 3.45 5560 . 24.83 
SC33 . . 14.98 65A7GTY . 3.37 iG9R . 19.95 72/l( . . . . 2.9 1N67 . . .. 1.95 
3C34 ,H824 5.49 6587Y ... 1.19 100TH . 7.83 722A 28]. 2.45 ]N69 .... 1.19 
3C45 ....12.80 64C7 .... .90 FG104 . 37.98 723A ....11.95 834 1.35 

FEDERAL RECTIFIER KIT 
"FEDERALS" -AII Purpose Selenium Reeti- 
fier Kit. lou ran make 21 different Item'. fir's 1/a Wave /FW/CT /or Bridge. 8 Ilatee 
Rated 189 12Anm each. All Hardware & 
Lugs. TAS" SPECIAL $19.59 
AUDIO AMPLIFIERS READY TO GO 
Model 305MP 5 Walt 
Anml. as Pictured Above 
Features (like & Phonu 

t',, l r l s. la I Latest t (',m p(1/ 0I' : 

Ce,1 
Tune Cntrl. Design. 

omplete with Tubes. 'TAB" SPECIAL $14.98 
Model 200MO Mike USC. Broadenste 
Through lour 118,110 with No Direct Con. 

etion. W Tubes .58.98 
Model 1000 l'hono OSC. Pho m,graph Broad. 

1 Through lour Radio. Nu Direct 11001, 
ut,.lY/TUile ... ... .. 
Model 302PÁ 3' 'Pone Piton,. Ámpi. ideal fur 

W/Tum 
'kindling Your Phonograph. 

W /Tuber. SPECIAL $4.98 
AUDIO COMPONENTS 

GF. RPX041 Pho``no Cart..5 4.49 

ElectroS"iCC Triple 
Play. 5.69 I iickttp Arm &Xml Ili- OUlpl. 2.39 

PM 120F . 120111 SPeakcr 19.00 
1.M S" Blue BTIK -1 PermaUx 13.00 
PM 10"11I-Woofer I-FI Woofer S Separate 

Horn Tweeter. 1000íl 411- 20KC 19.98 
Crystal Mike & Cable 3.98 
Crystal Mike Cartridge (Lapel type) 2.98 
Crystal Mike Cart. Ceramic Wet ruf 3.98 

OIL CAPACITORS 
Each Mid Each MM Each 

SOwvdc I000wyde 12500wvde 
1 50.79 2 95.00 
2 .85 15000wvdc 

2,98 .0010 9.98 
300wvde 11400wvJe8 

ZSO'25 7 
09 

1.2 .29 .25 1.20 1 'i 
ír2:'93.00 

400 wvdc o 1.39 AC RATED 
.1 .39 

.5 
22000e: 

j5 .69 .73 1.89 
600tic 

2 .89 
q .98 j 1.79 4 .89 
6 1.08 O 3.98 3 1.29 
10 1.39 2000wvde 225v4e 
25.1 .75 .1 1.49 6JOdc 
25.5 .94 25.1 1.69 3.3 .79 
35.1 .91 1 1.75 23074c 3x.25 .99 i 3.69 630ác 

13 
1.29 

2500wv.c9 5 vac 
._ 2.29 

33o]000ác 

3000w... 1.11- 5 .63 

^I i.á5 1.73 .98 
44000WvOC89 21 

.90 
.33 

8.98 !.8 .95 24000w:9920..9949:9 
S000wváe 1.00 

4.49 

4'2'5 

1.29 
J 19.98 

1 3 3.98 
B000wvde 6.49 

1 7.49 405vac 
12004e 

.25 1.29 
50054e : 

180049499 
8.96 

660vac/ 
700wvde 2000ác 

4 1.50 O 4.95 
800wvdc to 8.98 

I .69 16 7.98 

13Owvee 
1.1-3-3 .98 

ó0owvdc 
.0:14 .30 
.1 .35 

.37 
.5 .42 
j .52 
2 .65 
4 1.60 
5 2.25 
n 2.99 
7 2.89 
lo 

.3 
3.10 

2x.1 9 
x._3 .78 

25.5 .89 
"x1 1.05 
252 1.25 
258 3.25 
15.25 .75 
15.:2 .85 
15.25 .98 

7000wvdc 
.1102 1.69 
.0075 1.98 
.1 500wésa 
.03 2.98 

3.49 .115 
0000wvde 

.(:1 3.49 
12000wvdc 

.(_ 4.95 

866A KIT AND 
XFORMER 

2 Tu ekts. xfmr 
11, 'C 

D,pt. out. 
Pt. Wet. et. 10A 11, 
911. pSl1.tIAl...55.49 

Diode Probe Tube 
Unexcelled for No -Loss VHF testing. Ultra. 

psi i ve submlmatur'eem'elol,r. New. / 
data 511112 25e; S for $1.00 

INFRARED SNOOPERSCOPE 
SEEINDARX TYRE 

Image -Converter Tul.e IIISe,,sitivily slm- 
;Allied nest un 2" din. 1Villem Nescreen- 
Resolution p to 350 1)111- It,. Complete n 
data & tube. ea. .$4.98: 2 for $9.49 

S500PER31:OPE PWR SUPPLY 
180OVDC 3SMA. UsiIng Dourder C. kt. Trans - 
for . Rectifiers, socket, Resistors. 
C':1 
homer. 

¡tors and Diagram 36.93 
TELEVISION ANTENNA 

DELTA BEAM Adjustable Indoor An lrnna. 
uses I5.1 m'i nriples of specialized ten- 

. Dgn for fringe 'r s .. .54.95 
TV CONICAL ANTENNA All t'hr .1 . LIMY 
Perna. 5 rlarmr1!. & 11l0 ft copper 
f,.ine, Cross Bar & Ilrlx'nre ... ...55.98 
DOULE -V Ant. All Channel. Sturdy ('m1 1. 
n. In:. & tau ft. Twines.. ...$4.49 
WINDOW CONICAL ANT, mounts outside 

lox'. All Channel Itece,_'tion S3.99 
5 Foot lnitrhnk ,. Á1a.1 Sections. being 
I,1,)'. , st proof .... ..... ..95e 
300 Ohm Televlsfm, Twiner copper. 
flip Matt IolFtS1.49: 1M Ft.. .$12.49 
RG59U Coax 10111't. $9.00; 500Ft. 22.00 

METER SPECIALS 
0 -5MADC Tuning. Meter \N Aircraft M!g ..51.29 
O -30VDC 'AN" 51.98: 

for 7.00 

0 -60 ADC "AN ". ....53.23; 3 for 9.00 
O -15VAC GE 219 11511 unrvr.... 1.29 
0- 1SOVAC SS TG11.1+ 1158 110 Cv . 3.49 
0- 150VAC 21125, 3,.. "So. hí35 5.98 
0.1 MADC GC ..:) ít511 PIP CSD. 

6.49 0 -1MÁ110 Ws7CII11 :1 
' 0 -50 Mrcroamps W'e.d oshi1 31," So 13.98 

0. 500MÁ110 21 11N0 Triplett 221T 4.98 
9U -204-3 Weston 301 3" So 14.98 
0 -120 MA RF 31," í(5D Weston n01 14.98 

ONE YEAR 6TD PICTURE TUBES 
10 BP4 $13.98 
10 BP4A 14.49 
12" Glans 17.95 
12" Metal 21.98 
14" Rectangular 20.95 
ln" 011,xs 22.95 
16" Meal 23.98 
17" Rectangular 23.49 

20" Itertatic,llnr 29.99 
21" Rectangular 30.98 
Your old Oct. tote I. worth 1110111,. write 
for raileli allowanc i 

r,lr R31Á ,vied 
and 

í00t defective picture` lobes 
guarantee 

Money Back G 
(Cost of Mdse. Only) SS 
Min. Order F.O.B. N.Y.C. 
Add ShpE. Charges 8i 255'4 
Dep. Tubes Gtd. via R -Exp. 
only. Prices subject to 
Change Without Notice. 

Rector 2.6245 

THAT'S A, T A B r, 
TAHAT'S 

BUY BUY 
DEPT. SRN. 111 LIBERTY STREET NEW YORK 6, N. Y., U. S. A. 
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12 Reasons why 
Television Engineers should specify 

SYLVAN A PICTURE PUBES 
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g,VA11SlS-S 

41CSURre- TuS`-S 
P T 

o `v.be aLlv.T Ta slm4LT.g0¢ $6'oc 
o tit¢r 

4 - XC¢ll¢.pt, gTa ssL°s. o`taTa°t. 
em 

6 EXCO sTay bT¢a-a°wc 

zyo ¢X °essV ¢ 1 ¢ 

ol 

e,-r"3 gpOa 
c 

s4° 
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These 12 points of superiority are 
positive reasons why Sylvania Pic- 
ture Tubes will best support your 
reputation and the high quality of 
the sets you manufacture. 

To definitely establish the superiority of Sylvania Pic- 
ture Tubes, in comparison with other brands, Sylvania 
called an outside research organization ... the United 
States Testing Company. 

Eight picture tubes of nine different manufacturers 
were selected and submitted to identical electrical and 
mechanical tests. 

Shown above is Sylvania's outstanding record. The 
test results showed that Sylvania Picture Tubes out- 
lasted and outperformed all others tested. For the de- 
tailed report of these significant tests. write to: Sylvania 
Electric Products Inc., Dept. 3R -2105, 1740 Broad- 
way, New York 19, N. Y. 

NMI STIRS 
1ESTPNO COMPUT 

REPORT Send for this Report 

"SYLVANIA'S 
SUPERIOR 
QUALITY 
IS BASED ON 
PROVED 

PERFORMANCE!" 

z 

SYLVIiN 1. 
RADIO TUBES: TELEVISION PICTURE TUBES: ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT: FLUORESCENT 

TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LICHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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 1<d on 1ltllory for' 
roved recision Qu 

Make the Most 
of the New UHF Market... 

With the Mallory UHF Converter 

THE Mallory UHF Converter is ready to add to your profits in a big way 
when UHF television comes to your area. And now is the time to start laying 

the ground work. 

The Mallory Converter adds all UHF channels to any TV set ... in 

any UHF broadcast area ... without sacrificing reception of VHF 
channels. 

It can be installed in a matter of minutes ... no internal changes in 
any set. 

Mallory precision quality insures high quality picture definition and 
easy tuning. 

'l'he small attractive cabinet is styled in deep maroon plastic. It 
blends tastefully with either modern or period furniture. 

There is no better way to serve your customers than by selling them the Mallory 
UHF Converter. Because it tunes in all channels in any area, they have nothing 
more to buy ... no adjustments to make ... even if they move to another city. 

ASK YOUR MALLORY DISTRIBUTOR about the Converter's success 
P where UHF is already on the air. It has been a "Best- Seller" for others ... as 

it can be for you. 

Installation is fast and easy. The Mallory Converter is installed 
right in your customers' homes. You need no special tools 

... just connect the antenna lead and power lines from 
the Converter to set. That's all. 

CAPACITORS CONTROLS VIBRATORS 
RECTIFIERS VIBRAPACK' POWE 

APPROVED PRECISIO 

SWITCHES RESISTORS 

R SUPFLIES FILTERS 
R. U 5. Pat. O. 

N PRODUCTS 

P. R, MALLORY a CO. Inc., INDIANAPOLIS 6, INDIANA 
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