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A serviceman s 

;at rffeW3' 
is an RCA Tube 

An RCA Tube starts working for 
you from the instant the customer first 

sees the familiar red, black, and white 
carton. You have her confidence from 
the start, because she knows and re- 
spects the RCA trademark 

But the big payoff to you begins 
when the tube goes to work. For, 
experience has proven that the 
superior quality of RCA Receiv- 
ing Tubes and Kinescopes is your 
best measure of protection against 
premature tube failures. With RCA 
Tubes, you can be sure the job is 

well done. 

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

UNLOCK 

THE DOOR TO 

BIGGER 

PROFITS 

Here's your key to 
better business... RCA's dynamic 

Dealer Identification Program. Ask 
your RCA Tube Distributor for your 
copy of the colorful, 16 -page book- 
let "A Magic Pass -Key to Customer 
Confidence." It tells you how you 
can become a Registered Dealer ... 
and get extra sales benefits. 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON, N.J. 
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A Federal Communications Commission 
Commercial Operator's License puts you 
in line for a good job in Radio or Tele- 
vision Broadcasting, Police, Marine, Avia- 
tion, Two -way, Mobile or Micro -wave Re- 
lay Radio. Mail coupon below for 64 -page 
book FREE. It will give you complete facts 
about my NEW Communications course. 

YOU BUILD THIS TRANSMITTER 
with parts 1 send. With this Transmitter you practice how 
to put a station on the air." You perform procedures de- 
manded of Broadcast Station Operators, conduct 
many experiments, make many practi- 
cal tests. tt 

YOU BUILD 
this Transmitter Power Supply 
used in the basic experiments in 
RF and AF amplifiers, frequency 
multipliers, buffers, etc. 

YOU MEASURE current, 
voltage (AC, DC and RF), re- 
sistance and impedance in cir- 
cuits with Electronic Multi - 
tester you build. Shows how 
basic transmitter circuits be- 
have; needed to maintain sta- 
tion operation. 

YOU 
PRACTICE setting up code, 
amplitude and frequency modu- 
lation circuits (put voice, music, 
etc., on "carrier signals" you 
produce). You learn how to 
get best performance. 

YOU 
BUILD this Wämeter and 
use it to determine frequency 
of operation, make other tests 
on transmitter currents. 

Training Leads to Jobs Like These 
BROADCASTING 
Chief Technician 
Chief Operator 
Power Monitor 
Recording Operator 
Remote Control Operator 
SHIP AND HARBOR 

RADIO 
Chief Operator 
Assistant Operator 
Radiotelephone Operator 

GOVERNMENT 
RADIO 

Operator in Army, 
Navy, Marine Corps. 
Coast Guard 

Forestry Service 
Dispatcher 

Airways Radio Operator 
POLICE RADIO 
Transmitter Operator 
Service Technician 

AVIATION RADIO 
Plane Radio Operator 
Airport Transmitter 

Operator 
TELEVISION 
Pick -Up Operator 
Voice Transmitter 

Operator 
TV Technician 
Remote Control 

Operator 

I TRAINED THESE MEN 
"My position with WNBT 
is video control engineer on 
the RCA color project. I 
owe a lot of my success to 
your textbooks. " -Warren 
Deem, Malvern°, N. Y. 

AVAILABLE TO 

VETERANS 
UNDER G.I. BILLS 

"I am a technician at 
WTOP in Washington and 
I like it very much. Most 
of my radio knowledge was 
from N.R.I." -John Brit - 
to, Hyattsville. Md. 

"A former employer recom- 
mended N.R.I. training. 
Now employed as transmit- 
ter operator at WKBO." 
-Albert Herr New Cum- 

Get Practical 
Experience on Circuits 
Common to Radio & TV 

Ever think HOW FAST Radio- Televi- 
sion Communications is changing, devel- 
oping, growing ? Have you considered what 
this amazing progress can mean to you? 

Even without Television the industry is 
bigger than ever before. 105 million home 
and auto radios, 2900 Radio Broadcasting 
Stations, 108 TV Stations with 1800 more 
now authorized. Expanding use of Avia- 
tion and Police Radio, Micro -Wave Relay, 
Two -Way Radio for buses, taxis, etc. 
makes opportunities for Communications 
Technicians and FCC Licensed Operators. 
New jobs, more jobs for beginners ! Better 
jobs, better pay for experienced men ! 

Television Is Today's 
Good Job Maker 

In 1952, over 18,000,000 homes had TV 
sets. More are being sold every day. The 
"Freeze" on building new TV stations 
has been lifted. The time to act is NOW ! 
Start learning Radio -TV communications. 
America's fast growing industry offers 
good pay, a bright future, security. If you 
are a beginner, my course can help you 
get FCC License, prepare for the job you 

Servicing Training 
Also Offered by N. R. I. 

If you prefer a good -pay job in Radio - 
Television Servicing . or your own 
money- making Radio -Television Sales and 
Service Shop, I'll train you at home. My 
famous Servicing Course also includes many 
Kits of Radio Parts. You use them to get 
PRACTICAL EXPERIENCE with circuits 
common to Radio and Television. I also 
show you how to make $5, $10 a week or 
more EXTRA MONEY fixing neighbors' 
Radios while training. Full information in 
my 64 -page book. . . Mail coupon. 

J. E. SMITH, President 
National Radio Institute 

Washington, D. C. 

For 38 years, the leader 
in training men for 
Radio -Television. 

MY COURSE INCLUDES 

TELEVISION 
want. If you've had some training in 
Radio or Radar, or as a Licensed Operator, 
my course modernizes, increases the value 
of your knowledge. 

Includes New Developments 
Mail coupon now for facts about my 

practical course in Radio- Television Com- 
munications. Let me send you my FREE 
book. See the nine big Kits of Parts I 
send that "bring to life" theory you learn. 
You get practical experience by working 
on circuits common to both Radio and 
Television ; also lessons on TV principles. 
Read about the Transmitter you build and 
operate, about the Electronic Multitester 
you get. All equipment is yours to keep. 

My graduates are filling jobs, making 
good money in both Radio and Television. 
Remember, the way to a successful career in 
Television is through experience in Radio, 

Mail Coupon for Book FREE 
Send today ! See what my Communica- 

tions course is like. Find out how I get 
you ready for a brighter future, better 
earnings, more security in Radio-Televi- 
sion. Send coupon now in envelope or paste 
on postal. NO OBLIGATION, NO SALES- 
MAN WILL CALL ! My book, sent to you 
FREE, tells the full story. J. E. SMITH, 
President, Dept, 311E, National Radio 
Institute, Washington 9, D. C. Our 
39th year. 

11A/l l[ NOW-800K FREE 
MR. J. E. SMITH, President, Dept. 3HE 

National Radio Institute, Washington 9, D. C. 

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

Address 

City Zone State 

VETS write in date 
berland, Pa. L of discharge 

RADIO & TELEVISION NEWS is published monthly by. the Ziff -Davis Publishing Company at 64 E. Lake St., Chicago 1, Ill Entered as second -class matter, July 21, 1948, at the Post Office, Chicago, Ill., under the act of March 3, 1879. Authorized by Post Office Department, Ottawa, Canada, as second -class matter. SUBSCRIPTION RATES: Radio & Television News -one year, U. S. and Possessions, Pan -American countries, and Canada 54.00; all other foreign countries $5.00; Radio -Electronic Engineering Edition -one year, U. S. and Possessions, Pan- American countries, and Canada $6.00; all other foreign countries $7.00. Postmaster -Please return undelivered copies under form 3589 to 64 E. Lake St., Chicago 1, Ill. 
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NOW...from D.T.I.s MILLION DOLLAR TRAINING CENTER 

Learn to master 

TELEVISION 
RADIO - ELECTRONICS 

NoW- 
su 

get traNÉEDS 

to it your 
ini 

140 y oU R 

cNOrcE 

I I 
_ 

t 

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 

...one of the Nation's FINEST! 

rNow, 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 

Loupon today. 

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 (3) 
21 big shipments of electronic parts for setting up your 
own HOME LABORATORY. You work over 400 con- 
struction and test procedures to get the practical expe- 
rience you need. This includes building and keeping a 

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

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

a9wArs To 
EARN 

M°NEy 
pp010d1LC1WINKS 

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. 

Build and keep this BIG DTI 
engineered TV set -easily 
converted to U.H.F. 

ACT NOW! MAIL COUPON TODAY 
Get this publication FREE! 

DeFOREST'S TRAINING INC. RN -8 -J 
2533 N. ASHLAND AVE., CHICAGO 14, ILL. 
I would like your Opportunity News Bulletin showing "89 
Ways to Earn Money In Television- Radio -Electronics "; also, 
complete facts about the training opportunity made possible 
by your organization. 

Use 16 mm. 

MOVIES 

Projector 
and Films 

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 1931- 

Name Age 

Address Apt 

L City Zone State 

August, 1953 
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J 
5 
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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. 

1P- 

MODEL 230H EQUALIZER -PREAMPLIFIER .. 

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

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

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

and for purposes of quality control by leading record manufacturers. 

MODEL 410 AUDIO INPUT SYSTEM ... 
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 are not intended to compensate for amplifier and /or loudspeaker 

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

playback equipment. The output of the Model 410 is fed from a cathode- follower 
circuit and will work into any high quality audio or line amplifier having a high 

impedance input. It may also be used with 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. 

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 
nagnetic cartridge preamplifier such as the 
Pickering 230H or any preamplifier which 
provides 6 db per octave bass boost. Six 
playback positions are incorporated: 

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

500 cycle turnover 
4 -All Capitol Records, new Victor 331/3, 

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

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

PICKERING PROFESSIONAL AUDIO EQUIPMENT 

,`g; "-ear z%h, 

...Demonstrated and sold by Leading Radio Parts Distributors everywhere. 
For the one nearest you and for detailed literature, write Dept. C -2 0 DICKERING and company incorporated Oceanside, L.I., New York 

RADIO & TELEVISION NEWS 
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- 
Check the specs... 
Check performance... choose 

Thp,,1t$YHallíeraffets 

Model S -76 
Double conversion receiver. Broadcast Band 
538 -1580 kc plus three short -wave bands cov- 
ering 1720 kc -34 Mc. 

Calibrated electrical bandspread for easy 
tuning. Double superhet with 50 kc second 
i -f and giant 4 -inch "S" meter. Five position 
selectivity, one r -f, two conversion, two i -f 
stages, temperature compensated. 3.2 or 500 
ohm outputs. 

Satin black steel cabinet. 181/2" x 87/s" x 
91/2" deep. Nine tubes, voltage regulator, and 
rectifier. For 105/125 V. 50/60 
cycle AC. Use R -46 speaker. . . $17950 

SELECTIVITY CURVES, S -76 

-10 8KC6 4 2 0 2 4 6N08 tot 

2... MMI 111111 
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60 
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+o 
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11. 
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MIMIIIIII1= 
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INnwINIMIIIIIIMO Rmriommam mMu =i1 =I r r=ar=niimass..m 80 loMa==== 

1 2 3 45 
Legend: Sharp 1, 2, 3, r; Broad S 

KC FROM RESONANCE 

Do you know any better way, any other way, to judge 
SW equipment than to check the specifications and 
the performance? Frankly that's the only valid way 
we can think of to make sure you get your money's 
worth. Check these specs. Take a look at the selectiv- 
ity curve for the S -76. It is typical of the outstanding 
value Hallicrafters offers in every price class. 

Model SX -71. Covers Broadcast Band 
535 -1650 kc plus four short -wave bands 
covering 1650 kc -34 Mc. and 46 -56 Mc. 

Narrow Band FM one r -f, two conver- 
sion, and three i -f stages. Temperature 
compensated, voltage regulated. Three watt 
output (terminals for 500 and 3.2 ohms). 

Satin black steel cabinet. 181/2" x 8 %s" 
x 12" deep. 11 tubes plus regulator, recti- 
fier. For 105/125 V. 50/60 
cycle AC. Use R -46 speaker. L 

Model HT -20. T.V.I. suppressed 
100 watt AM -CW transmitter with 
all spurious outputs above 40 Mc 
at least 90 db. below full rated 
output. 
All stages metered; single meter 

with eight position meter switch; 
output tuning indication. Fre- 
quency range of 1.7 Mc to 31 Mc 
continuous on front panel control. 
Seven tubes plus five rectifiers. 
For 105/125 V. 50/60 $44950 
cycle 

Model R -46. Matching 10" PM speaker 
for use with Hallicrafters communications 
receivers SX -71, SX -76, SX -73 or SX -62. 
80 to 5000 cycle range. Matching trans- 
former with 500 -ohm input. Speaker voice 
coil impedance, 3.2 ohms. 

Satin black steel cabinet matches all 
Hallicrafters receivers. Cloth covered 
metal grille. 15" x 10 %s" x $1095 10 %s" deep. Ship. wt. 17 lbs. 

hallicrafters 
World's Leading Exclusive Manufacturer of Communications and High Fidelity Equipment, Radio and Television 

4401 West Fifth Avenue, Chicago 24, Illinois 
Hallicrafters Ltd., 51 Camden Street, Toronto, Canada 
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NEWSMALL VERSATILE 

P.A. Lavalie 
DYNAMIC MICROPHONE 
For Chest, Desk or Hand Us 

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 
in 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 

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 

See your E -V Distributor 
or Send for Bulletin 201 

trkz 
410 CARROL ST. BUCHANAN, MICHIGAN 
Export: 13 E. 40th Sf., New York 16, U.S. A. Cables: Arlab 
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RECORD, 
BY THE E DITO R 

ENGINEERING AND THE FUTURE 

THE engineering profession, particu- 
larly in the electronics field, is riding 

at an all -time high. According to an 
analysis in a recent issue of the maga- 
zine "U. S. News & World Report," 
college graduates in general and en- 
gineering graduates in particular were 
never in greater demand. Students and 
young people would do well to ana- 
lyze their aptitudes and talents in the 
light of this demand and seriously 
consider entering the field. 

A year ago, the Survey Committee 
of Engineers Joint Council indicated a 
shortage of about 80,000 engineers. 
This shortage is gradually being re- 
duced but there is still a demand for 
about 42,000 engineers a year, and the 
total number of engineering gradu- 
ates this year will probably not ex- 
ceed 21,000. A similar situation holds 
true for scientists. 

The preseht salary scales for gradu- 
ate engineers would make the old - 
timers who graduated during the 
depression really drool. The starting 
scale runs roughly $350 a month, with 
extremes of as much as $500. being re- 
ported. This is for men with very lit- 
tle or no experience, just getting out 
of school. 

These factors make engineering a 
very attractive and promising field. 
The long -term trend still favors the 
engineer and with the rapid develop- 
ments in electronics and other fields, 
this trend may even be accelerated. 

There are many other factors that 
make the engineering field attractive. 
Here is a chance to get in on the 
ground floor of some of the most star- 
tling developments of modern times. 
Here is a chance to satisfy one's in- 
herent thirst for knowledge regarding 
the "why's" and "wherefore's" of sci- 
entific knowledge. Here is a chance to 
do something really constructive-in - 
crease the standard of living, develop 
something "new" that gives a feeling 
of accomplishment. 

One of the questions asked of our 
readers in a recent survey dealt with 
the "special interests," including those 
readers attending classes in college 
and in trade school. We found as a 
result that a total of 61,673 were pres- 
ently studying subjects in electronics. 
Nearly 24,000 of these readers were 
going to a trade school and another 
20,000 were attending college. The 
survey showed that more than 24,000 
were currently studying engineering 
and nearly 17,000 were studying com- 
munications. It has been most grati- 
fying to the editors that ever since 
World War II there has been an ever - 
increasing number of high school grad- 

uates entering the field of engineering 
as a profession. 

In addition to these men, we find 
that over 25,000 of our readers are 
studying servicing. While the total of 
the above is but a drop in the bucket 
compared to the requirements of the 
electronics industry, it does show that 
these students are greatly augmenting 
the entire engineering profession in 
our electronic industry. 

Our high schools are doing an excel- 
lent job of training students to enter 
engineering colleges but still more 
must be done to cut down on the mor- 
tality rate. The analysis mentioned 
above reveals that many students are 
deficient in math. Others have not 
been taught to work and to think. 
These factors are of supreme impor- 
tance to the engineer, and must be 
recognized early by engineering stu- 
dents. Probably the major reason for 
this is the shortage of good high school 
teachers who are able to inspire their 
students to think and work. 

Another factor which is rapidly en- 
tering into the engineering field is that 
of executive ability and training. More 
and more of the larger companies are 
drawing from their engineering staffs 
to fill executive positions. This means 
even greater opportunities for engi- 
neers in the years to come. It also 
means greater responsibilities, more 
intensive training, and the develop- 
ment of aptitudes not ordinarily re- 
quired in engineering as such. These 
aptitudes come under the broad head- 
ing of executive ability. It used to 
be the common impression that execu- 
tive ability, or lack of it, was born 
in a person. However, it has been 
proved time and again that this abil- 
ity can be developed to a remarkable 
degree. 

What does all this add up to ? It 
means that more and more of our stu- 
dents in high school and college should 
seriously consider entering one of the 
various engineering fields. It means 
further that these students must learn 
to discipline themselves to work and 
to think. They must learn how to get 
along with other people -how to or- 
ganize and direct various activities - 
how to get the utmost in cooperation 
from associates -how to handle prob- 
lems in human relations. More atten- 
tion to the humanities can perhaps 
assist in this direction. 

This might appear to be a difficult 
road to travel, but the rewards more 
than justify the difficulties. The feel- 
ing of satisfaction resulting from a 
job well done is worth many a tedious 
hour of study and preparation...O. R. 
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Amp kt hfc e 

at ALLIED 

R SET 

test instruments 

OUTSTANDING VALUES IN DEPENDABLE VOLT -OHM -MILLIAMMETERS 

Model 630: 33 Ranges Model 650: Single Switch 

Completely enclosed single se- 
lector switch; 5M" meter with 
4M" scale. Uses 1% resistors. 
Provides direct connections 
without cabling. Ranges: DC 
and AC volts, 0- 3- 12- 60 -300- 
1200 -6000, DC at 20,000 
ohms /v., AC at 5000 ohms /v; 
DC current 0 -60 microamps, 
0- 1.2 -12 -120 ma. and 0 -12 
amps; res. 0 -1000- 10,000 ohms 
and 0 -1 -100 megs; db. -30 to 
-}- 70 in 6 ranges; output v., 
0- 3- 12 -60- 300 -1200 -6000. 20- 

position switch selects both circuit and range. Black 
molded case, 37,2 x 53 x 7W. With batteries and 
50" test leads. Shpg. wt., 4% lbs. 
84 -568. Only $38.71 

Model 630A: 1 /2% Resistors 

Overall accuracy: 1M% on 
ohms and 0 -1200 DC volts; 4% 
on 6000 DC volts and all AC 
ranges. Features mirror scale 
to eliminate errors in reading 
due to parallax; uses M% re- 
sistors. Ranges: DC and AC 
volts 0- 3- 12 -60- 300 -1200 -6000 
(DC at 20,000 ohms per volt, 
AC at 5000 ohms per volt); DC 
current, 0 -60 microamps, 
0- 1.2 -12 -120 milliamps, and 
0 -12 amps; resistance, 0 -1000- 
10,000 ohms, and 0 -1 -100 meg - 

ohms; db. -30 to + 70 in 6 ranges; output volts, 
0- 3- 12 -60- 300 -1200 -6000. Single knob selects both 
circuit and range. 5M" meter with 4N" scale. 7M' x 
5% x 3'/,2 ". With batteries and 50" test leads. 
Shpg. wt., 6 lbs. Here's the compactly built unit - 
constructed VOM -ideal for all applications re- 
quiring top accuracy. 84 -574. Only $48.51 

Single selector switch for all 
ranges. Complete frequency 
coverage from 15 cps to over 
110 mc with one probe. 
Ranges: DC v., 0- 1- 5- 10 -50- 
100 -500 -1000; AC -RF v., 0- 
1- 5 -10 -50 -100 -500; peak -to- 
peak volts, 0-2.8-14-28-140 - 
280; ohms, 0- 1000 -10,000- 
100,000-1 meg. -100 meg. 
-1000 meg. Large 5 Mt" 
"meter with 4M" scale. 3% x 
5% x 7M "; complete with 
power cord, DC v. and ohms 
lead, AC -RF volt tube probe, 
battery Shpg. wt., 6 lbs. 
84 -558. Only $68.11 
84 -564. HV Probe. Only $14.21 

Model 666R: 1000 ohms /volt 
Economical pocket -size VOM 
with handy single selector switch. 
Only 2 controls -the range 
switch and the ohms adjust con- 
trol. 1000 ohms /volt sensitivity 
on AC and DC volt ranges. Red 
Dot 3" 0 -200 microammeter 
movement with 250 millivolt 
sensitivity. Ranges: DC and AC 
volts, 0- 10 -50- 250 -1000 -5000; 
DC ma, 0 -10 -100; DC amps. 0 -1; 
ohms, 0 -3000- 300,000; megs. 
Size: "314'6 x 5% x 2 % ". Complete 
with batteries, 50" test leads 
with banana plugs and alligator 
clips. Shpg. wt., 3 lbs. 
84 -557. Only $25.97 
Model 666ßL. Same as above, but in camera -type 
black leather case. Shpg. wt.,4 lbs. 
84 -538. Only $31.85 

3413A Tube Tester 
Tops for flexibility 
and simplicity. 
Tests all modern 
tubes (including S- 
pin noval) pilot 
lamps, ballast 
tubes, resistors, 
etc: 6" Red Dot 
lifetime guaranteed 
meter gives quick, 
accurate BAD -? 
-GOOD tests. 
Checks emission, 

shorted and open elements. Built -in Speed -Roll 
chart. Counter -portable case. 15% x 11 x 6 % ". 
Shpg. wt., 28 lbs. 
84 -591. Only $77.91 

TYPE BV ADAPTOR. T2247 -BV. Checks TV pic- 
ture tubes with 3413A. Shpg. wt., 1 lb. 
84 -539. Only $7.74 

3423 Tube -Tester 
New Proportional 
Mutual Conductance 
type for all TVt and 
Radio tube tests. 
Gives mutual con- 
ductance readings in 
micromhos. Six plate 
voltages for tube 
tests, including 0 -10 
AC variable for low 
voltage tubes. 4 KC 
used to make mutual 
conductance tests. Also has G O O D -? -B A D 
scale. Checks for shorts, leakage, gas, noise. Tests 
all tube types speedily and accurately. Built -in 
Speed -Roll chart. Limed -oak case, 14 %x18 %x6 % ". 
Shpg. wt., 21 lbs. With accessories and instructions. 
For extremely accurate and completely dependable 
testing of all tube types -this is the instrument 
to own. 
84 -541. Only $195.51 

FREE 236 -PAGE BUYING GUIDE 

Make your selections from the world's 
largest stocks of tubes, parts, test in- 
struments, audio equipment, amateur 
gear, industrial components- everything 
in electronics at lowest prices. Get your 
FREE catalog now. 

ALLIED RADIO 

August, 1953 

exceptional 
quality and value 
Choose this reliable equipment 
for your service or lab bench 
-and save! Order Triplett test 
instruments from ALLIED -for 
top value and continuously 
dependable service. 

Model 3441 TV -FM 
Oscilloscope 

Vertical deflection sen- 
sitivity .01 rms v /inch. 
Vertical response 
4 mc. Horizontal, 20 
cps to 150 kc; deflec- 
tion sensitivity, .1 rms 
v /inch. Vertical input 
impedance, 2 megs, 20 
mmf (with probe). 
Reads'peak -to -peak 
volts direct on meter. 
0 -1000 in 8 ranges. 
Linear sweep: 10 cps to 
60 kc /second. Phased 
60 cycle horizontal 
sweep and return trace 
eliminator for use with 
sweep generators. Synchronizing and horizontal 
sweep selector combined in one simple control. 
Has phone jack for hearing wave -form under ob- 
servation; simplifies audio circuit tracing. Uses 
5" cathode -ray tube (5UPI). Fully shielded and 
fused. Complete with tubes, 2 coaxial cables, 
rubber -covered test leads, low capacity probe 
and instructions. Size: 15% x 16 x 11!4.1". For 
105 -115 volts, 50 -60 cycles AC. Shpg. wt., 65 lbs. 
84 -530. Only $195.51 

Model 3434A TV -FM 
Sweep Generator 

High output on VHF 
and sufficient har- 
monics for UHF. 
Continuous tuning to 
240 mc covers all 
TV, FM and IF 
ranges with no gaps. 
Sweep center fre- 
quency: 0-60-120 and 
120 -240 mc. Sweep 
width: 0 -12 mc, continuously variable. Marker 
frequencies: 3.5- 4.9,19.5 -29.3, 29 -48.6 (fundamen- 
tals); harmonics to 240 mc. Crystal frequency: to 
20 mc on fundamentals: harmonics to 216 (crystals 
not supplied). Modulation: 600 cycles. Output 1 
to 1.5 volts. Two built -in markers: absorption and 
pip and crystal. Ladder type attenuator. Hor- 
izontal bar generator for vertical alignment. Large 
mirror scale for precise marker adjustment. 15t'%2 
x 111 x 8% ". With 2 coaxial cables, ground 
straps, test leads and instructions. For 105 -115 
v., 50 -60 cycles AC. 45 lbs. 
84 -534. Only $195.51 

ALLIED STOCKS ALL TRIPLETT 
TEST INSTRUMENTS 

We can supply proniptly any test instrument made 
by Triplett. including the following models: 
84 -537. Model 660 Load -Chef. Only $28.91 
84 -592. Model 3432 Signal Generator. Only.. 77.91 
84 -575. Model 625 NA V -O -M. Only 48.51 

All Triplett instruments over $45 available 
on Easy Terms -write far details 

ALLIED RADIO CORP., Dept. 1 -H -3 
833 W. Jackson Blvd., Chicago 7, III. 

Send FREE 1953 Allied Catalog. 
Please ship the following Triplett instruments 

enclosed 

Name 

Address 

City Zone State 
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Experience is a great teacher. 

And experience has taught more 

and more TV installers and service 

men they can't afford to risk their 

reputations on inferior materials. 

COnSCUS/ 
0 s dederS That's why so many demand the 

l NEPCO LINE- television's "Master 

rant of the Elements." They've found 

th at National Electric's complet 

v line of TV Antennas, Mounting 

Accessories, and Wire provides 

built -in ruggedness ... meets the 

test of time and weather -and 
assures their reputation in both 

the new and replacement markets. 

in NEW MASTER 
OF THE ELEMENTS 

EXAMINE THE NEPCO LINE 

Quality materials 

with the strength to 

stay on the job .. 
* Extra heavy zinc galvanizing on all parts. 

* Baked on "Shera- solution" for extra corrosion pro- 

tection. 

* Rigid heavy gauge steel used in all mounts (1%"x%"). "). 

* Two 15' stainless steel chimney bands, %s' eye bolts, 

and 4 heavy gauge banding clips with patented im- 
bedding screws available with each chimney mount. 

* All hardware corrosion -protected in the same complete 
manner as the mounts. 

* Every item in the NEPCO Line is engineered, tested 
and field proved to assure long service on the job. 

Plus features 

for fast, easy installation 

and handling 
* Unique adjustable mast clamp with one bolt mounting. 

* Exclusive antenna mast clamp with positive alignment 
in all planes. 

* Patented imbedding type screw for positive electrical 
and mechanical locking. 

* Versatile mounts that accommodate all types of in- 

stallations. 

itationai 
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CORNER 
ARRAY 

ANTENNAS -UHF 

DOUBLE DIPOLE 
REFLECTOR 

STACKED DIPOLE r 
REFLECTOR 

VAGI TYPE 

BOW TIE 

CONICAL TYPE 

CONICAL 
TYPE 

THE COMPLETE LINE 

FOR A FAST 

PERMANENT INSTALLATION 

CLEAR 
BAKED ENAMEL 

INSIDE AND 
OUTSIDE 

EXTRA HEAVY ZINC 
GALVANIZED 

COATING 

H 

STEEL GAGE 

MAILABLE MASTS NEPCO MASTS 

VENT ROOF 

YOU'LL FIND... 
* A line designed with your handling problems in mind 

... strong compact boxes easy to move and stack. 

* Large easy -to -read illustrated package labels. 

In addition .. 
Brand recognition has been gained for the NEPCO 
Line through superior service on the job, and a national 
advertising and promotional program has created 
acceptance for this quality line. 

The NEPCO Line is priced right for your customers. 

Write, wire or phone for the name of 
your nearest representative today 

Electric Products 
Radio & Television Department, Pittsburgh, Pa. 

August, 1953 

- ZEE LINE 

V G 

NEPCO 300 OHM , " 
POLYON 300 01-IM TWIN LEAD WIRE 

PfIS 
Wall Brackets 
Guy Rings 
Chimney Banding 
Banding and 

Mast Clamps 
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InaC1ass 
by Itceif 

Speedy Installation ...the servicemen's dream come 
true! No loose parts to assemble... no kits with loose washers, 
nuts and bolts... quick mounting antenna mast collet plus 

four wire cable hookups! 

Dependable ...experience has proven that once a CDR 

ROTOR is up ... it's THERE TO STAY! No costly call- backs! 
Completely weather -sealed and streamlined ...it's the out- 
standing value in the field! 

Powerful ... sturdy in design to support and TURN ANY TV 
ANTENNA array... never a worry about the CDR rotor work- 
ing! Locking instantly it will not drift! Instantly reversible... 
makes a complete revolution in 45 seconds! 

MODEL TR -12 A special combi- 
nation value consisting of complete 
rotor including thrust bearing... 
handsome modern design plastic 
cabinet with meter con- 
trol dial, only $41.95 

MODEL TA -6 Thrust bearing 
accessory, separately ... $4.95 

MODEL TR -11 Same as TR -12 

without thrust bearing.. $44.95 

SBBSIBIEqY tt 

THE RADIART CORPORATION CORNELL-DUBILIER 
CLEVELAND 13, OHIO SOUTH PLAINFIELD, NEW JERSEY 
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Let me send you FREE 
the entire story 

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

Pass 
EDW. H. GUILFORD 

Vice President 

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

FREE 
Tells mhere to apply 
and take FCC exami- 
nations, location of 
examining office, scope 
of knowledge required, 
approved way to pre- 
pare for FCC exami- 
nations, positive meth- 
od of checking your 
knowledge before tak- 
ing the examination. 

Fro COMMERCIAL 

Radio Operator 

GET YOUR FCC TICKET IN A MINIMUM OF TIME 

Get this Amazing Booklet FREE 
TELLS HOW 

HERE IS YOUR 
GUARANTEE 

If you fail to pass your 

Commercial License exa 

after completing our 

course, we guarantee to 

continue your training 

without additional cost 
of- 

any kind, until you 

cessfuII obtain your 
Commercial license, pro- 

vided you first sit for this 

examination within 
days after completing our 

course. 

TELLS HOW 

WE GUARANTEE 
TO TRAIN AND COACH YOU AT 
HOME IN SPARE TIME UNTIL 

YOU GET 

YOUR FCC LICENSE 
If you have had any practical experi- 
ence- Amateur, Army, Navy, radio 

repair, or experimenting 

Employers make 
JOB OFFERS Like These 
to Our Graduates Every Month 
Letter from nationally-known Airlines, "We would also appreciate if you ,could place 
the following additional advertisement in your bulletin -Wanted- Superintendent of 
Communications . Salary $íG6466 per month.,' 
Letter from nationally-known airplane manufacturer, "We need men with electronic 
training or experience in radar maintenance to perform operational check -out of radar 
and other electronics systems st'a'ting salary . . . amounting to $320.33 per 
month." 
These are just a few examples of the job offers that come to our office periodically. Some licensed radiomen filled each of these jobs . . . it 
might have been you! 

HERE'S PROOF FCC LICENSES Are OFTEN SE- 
CURED IN A FEW HOURS OF STUDY WITH 
OUR COACHING at HOME in SPARE TIME 

Name and Address License Lessons 
Lee Worthy 2nd Phone 16 

22105, Wilshire St., Bakersfield, Calif. 
Clifford E. Vogt 

Box 1016, Dania, Fla. 
Francis X. Foerch 

38 Reeder Pl., Bergenfield, N. J. 
S /Sot. Ben H. Davis 

317 North Roosevelt, Lebanon, III. 
Albert Schoell 

110 West I Itlt St., Escondido, Calif. 

Ist Phone 

Ist Phone 

1st Phone 

2nd Phone 

20 

38 

28 

23 

TELLS HOW 
Our Amazingly Effective 
JOB- FINDING SERVICE 

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

GETS FIVE JOB -OFFERS FROM BROADCAST STATIONS 
"Your 'Chief Engineer's Bulletin' is a grand way of obtaining employment for your 
graduates who have obtained their 1st class license. Since any name has been on 
the list I have received calls or letters from five stations in the southern states, and 
am now employed as Transmitting Engineer at WM MT." 

Elmer Powell, Box 274, Sparta, Tenn. 
GETS CIVIL SERVICE JOB 

"I have obtained a position at Wright - Patterson Air Force Base, Dayton, Ohio, as 
Junior Electronic Equipment Repairman. The Employment Application you pre- 
pared for nie had a lot to do with my landing this desirable position." 

Charles E. Loomis, 4510 Genessee Ave., Dayton 6, Ohio. 

GETS AIRLINES JOB 
"Due to your Job -Finding Service, I have been getting 
many offers from all over the country, and have taken a 
job with Capital Airlines in Chicago, as Radio Me. 
chanic." 

Harry Clare, 4537 S. Drexel Blvd., Chicago, 111. 

OURS IS THE 
O N L Y H O M E 
STUDY COURSE WHICH SUP- 
PLIES FCC -TYPE 
EXAMINATIONS 
WITH A LL LES- 
SONS AND FI- 
NAL TESTS. 

Your FCC Ticket is recognized in all radio 
fields as proof of your technical ability. 

Get All 3 FREE 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
CARL E.' SMITH, E. E., Consulting Engineer, President 

Desk RN -55- 4900 Euclid Bldg., Cleveland 3, Ohio 

August, 1953 

MAIL COUPON NOW 
CLEVELAND INSTITUTE 

OF RADIO ELECTRONICS 
Desk RN -55 

4900 Euclid Bldg., Cleveland 3, Ohio 
(Address fo Desk No. to avoid delay) 

I avant to know how I can net my FCC ticket in a minimum of time. Send 
me your FREE booklet, "Ilow to Pass FCC License Examinations" (does 
not cover exams for Amateur License), as well as a Sample FCC -type exam 
and the misnaming new booklet, " \loney- Alai:iug FCC License Information." 
Tell ism hove I can get a TV Engineering Course without additional charge 

NAME 

ADDRESS 

CITY ZONE STATE 
.. Paste on 2 -cent post card or send air mail 
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To help you boost your sales 
and make more money 

aÁYiHECThi; 

makes these 

SALES AN ' SHOP AIDS 
availa le to you 

TELE JAR -ROTOR 
A perfect small parts storage unit. Only 17" x 15" x 13 °. 
Has 48 transparent plastic jars. 

tsuON U¿TEI.Ev 
AND RADIO jam a 

a 

ud8 RAVI' EtiNA 
EVI FI aid 

tYßE'!: 

__. 

ALER NAME 
TEL 

AN 

RADIO SERVICE 

THREE DIMENSIONAL PLASTIC 
ILLUMINATED SIGN 

A colorful "3 -D" flasher illuminated 
formed plastic beauty. 

GUARANTEED 

TELEVISION 
and RADIO 

SERVICE 

REFLECTORIZED OUTDOOR 
METAL SIGN 

Two sided metal sign to catch the eye 
of passers -by. 

Sf,Á 
CALL US.. 

fN/NK. . -. A CHFC11.1/P K 
b 

__ í -_ n''.?..,-.1:1:112"..1!. 

TRANSPARENT PLASTIC 
WINDOW STREAMER 

SHOP JACKETS 
AND COATS 

Full length or jacket style. 

TUBE AND TOOL CARRYING CASE 
Holds 137 tubes - plus all regular tools. 

PLASTIC "WILL RETURN" 
DIAL SIGN 

ILLUMINATED 
TEST PATTERN 

CLOCK 
A Tetechron Motored beauty. 

RA Di 

TUBES 

ILLUMINATED OUTDOOR SIGN 
Double sided, formed plastic sign. 36" x 24" Ul approved. 

... r.nñ 'nurnwo 
rolesoA tetteen -<: 

.. cuFFmuo sur:a 

DISPLAYS 
Six color displays that sell your service. 

Write 
for 

FREE 
BOOKLET! 
Pictured are only a few 
of the many useful shop aids 
and sales promotion items that 
Raytheon has made available to you. 
There are many others - job tags and 
record cards, imprinted stationery, post 
cards, ad mats, shipping labels, decals, 
paper bags, giant outdoor thermometers, 
etc. - all designed with your needs in 
mind. Many items are free, the rest available 
at very low cost. Ask your Raytheon Tube 
Distributor about them or write for free 
Booklet. Address your request to Depart- 
ment A, Raytheon Manufacturing Com- 
pany, Receiving Tube Division, 55 Chapel 
Street, Newton 58, Mass. 

RAYTHEON MANUFACTURING COMPANY 
ecel'fñg 1Je '¡vision 

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

AND PICTURE TUBES e RELIABLE SUBMINIATURE AND MINIATURE TUBES GERMANIUM DIODES AND TRAAA NUCLEONIC TUBES MICROWAVE TUBES 

,xcellrece in glec/4azu'cd 
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Leonard C. Lane, B.S., M.A. 
President of Radio -Television 
Training Association. Exec. Dir. 
of Pierce School of Radio nod 
Television. 

TAKES 
UP TO 

21 
in. 

PICTU 
TUBE 

,.....-w 

/PREPARE 

YOU MORE AT HOME Sort-t. 
TRAINING TO FIT YOU 

I GIVE YOU 

MORE EQUIPMENT 

TO TRAIN YOU BETTER 
Set up your own home laboratory with the 
15 BIG TV -Radio kits we send you You 
build AND KEEP your own complete BIG 
SCREEN TV RECEIVER, SuperHet Radio 
Receiver, R.F. Signal Generator, Combina- 
tion Voltmeter . Ammeter - Ohmmeter, C W 
Telephone Receiver, AC -DC Power Supply. 
Everything is furnished complete, including 
all tubes, plus big TV picture 
tube. 

JOBS \N 
OF NEW 

EL S 1 OA 
FOR THE BETTER PAY JOBS 
Thousands of new Jobs will open up right 
in your own state, now that the govern - 
ment has lifted restrictions on new TV 
stations. My simple, successful, methods 
have helped hundreds of men - most of 
them with NO PREVIOUS TRAINING - 
find places in America's booming TELE- 
VISION and Electronics industries. You 
too can get the success and happiness 
you always wanted out of life within 
months . . . studying at home . as I 
train you to become a full -fledged TV 
TECHNICIAN. Many of my students make 
as much as $25.00 a week repairing 
Radio -TV sets in their spare time while 
learning , pay their entire training al- 
most from the very beginning from spare 
time earnings . start their own profit- 
able service business. 
But I don't stop after I qualify you as a 
TV Technician . although right there 
you can choose front among dozens of 
fascinating careers! 1 continue to train 
you - AT NO EXTRA COST - to qualify 
for even better pay In the BETTER JOBS 
that demand FCC licenses, with my . 

FREE FCC COACHING COURSE 
PREPARES YOU AT HOME FOR YOUR 
FCC LICENSE. 
THE BEST JOBS IN TV AND RADIO 
REQUIRE AN FCC LICENSE. 
Given at NO EXTRA COST after TV 
Theory and Practice is completed. 

NOTI' Fm. 
DyV RNACI 

If you have previous Armed Forces or 
civilian radio experience-my ADVANCED 
COURSE can save you months of training. 
Full theory and practical training . 

complete with kits. including BIG SCREEN 
TV RECEIVER and FREE FCC License 
Coaching Course. 

FREE ASSISTANCE T 
My vocational adviser will help you ob- 
tain a good- paying Job in the locality of 
your choice. 

MORE VALUE! 
YOU GET A ROUND TRIP TO 

NEW YORK CITY 
AT NO EXTRA COST 
FROM ANYWHERE IN THE U.S. OR CANADA - I pay your way to New York and return, 
PLUS 2 FREE weeks, 50 hours of advanced 
instruction and shop training at the PIERCE 
SCHOOL OF RADIO & TELEVISION. You 
use modern electronics equipment, includ- 
ing student -operated TV and Radio stations. 
You go behind the scenes of New York's 
big Radio -TV centers, to study first hand. 
And I givè you all this AT NO EXTRA 
COST! (Applies to complete Radio -TV course 
only.) 

Only RTTA makes this amazing offer. 

i GET MY 

GRADUATES GOOD PAYING JOBS 
"Thanks to your training. I 
Qualified for a good Job as a 
Receiver Tester at Federal Tele- 
phone and Radio." - Paul Frank Seier 

"I'm making good money in my 
own business, repairing and in- t. 
stalling radio and TV sets - 
thanks to your training.' - Irwin Polansky _.. 

"Your excellent instruction helped 
me get my present Job as an airport radio mechanic for Amerl. 
can Airlines. - Eugene E. Basko 

"I'll always be grateful to your 
training which helped me get my- present fine position as Assistant 
Parts Manager." - Norman Weston 

others working at NBC. RCA, cas. 
DuMont, Philco, Emerson, Admiral and 
other leading firms. 

VETE RAN S IUÌ 
MY SCHOOLS FULLY 

G.I. BILL! If discharged 

MAIL COUPON TODAY' 
BOTH. FREE! New 
Illustrated Book 
and Sample 
Lesson. Learn 
How My 
Simple 
Methods 
Make 
Success 
Easy! 

APPROVED TO TRAIN VETERANS UNDER NEW 
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. 

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

LICENSED BY THE STATE OF NEW YORK 

August, 1953 

NO SALESMAN WILL CALL! 
Mr. Leonard C. Lane, President 
RADIO- TELEVISION TRAINING ASSOCIATION 
1629 Broadway. Radio City Station 
New York 19. N. Y. Dept. T -8 
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 under no 
obligation and no salesman will call. 

(PLEASE PRINT PLAINLY) 
Name Age 
Address 
City Zone State 
I am interested in: 
VETERANS: If qualified 
choice: Home Study 

ssIIMI taw SIM 

Radio -TV O Advanced FM -TV. 
under new G.I. Bill, check your Resident Study. 
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TRIAD 

DEFLECTION 

YOKES 

will cool 
you off 

If you are tired of blasting cooked 

yokes off of picture tubes -then - 

switch to Triad Deflection Yokes. They 

have a molded high- temperature plastic 

insulation between vertical and 

horizontal coils, reducing chances of 

cooking and simplifying servicing. 

Triad's new 1953 Catalog features 

18 new items which have been added 

to an extensive line of TV replacements 

-every item designed for long 

trouble -free service, and to ease and 

speed the serviceman's job. 

Write for Catalogs TR -53A and TV -53A 

4055 Redwood Ave. Venice, Calif. 

* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

COMPATIBLE COLOR, which dazzled 
members of Congress during that 
striking Princeton show, at this writ- 
ing is being readied for a grandstand 
appearance before the seven guardians 
of the airlanes, the Commission, by 
the folks who staged the demonstra- 
tion in New Jersey, RCA. Originally, 
the industry committee studying color 
was scheduled to file a petition as 
a body. Now, according to company 
spokesmen, two petitions may be filed, 
with the NTSC delaying its presenta- 
tion until the late Fall. 

The early prospects for color have 
so excited broadcasters, that over thir- 
ty affiliates of RCA's NBC net have 
signed affiliation contract supplements 
allowing them to carry colorcasts 
when the reds, greens, and blues be- 
gin coming over the coax. Among 
those who said yes, were WBRE -TV, 
Wilkes- Barre; WSYR -TV, Syracuse; 
WJAC -TV, Johnstown; WLWD, Day - 
ton; WLWC, Columbus; WLWT, 
Cincinnati; WSAZ -TV, Huntington; 
WDSU -TV, New Orleans; KSTP -TV, 
St. Paul- Minneapolis; WKY -TV, Ok- 

lahoma City; KCBD -TV, Lubbock; 
WBAP -TV, Fort Worth; KPRC -TV, 
Houston, and KPTV, Portland. 

According to the company's produc- 
tion experts, setmaking should begin 
about nine months after government 
approval is received; thus sets might 
be available next Spring. However, 
many have indicated, and quite 
strongly, that the Winter of '54, prob- 
ably around Thanksgiving or Christ- 
mas looks like a more realistic date- 
line for color- chassis deliveries. 

In the meantime, NTSC task groups 
are pushing ahead with their exhaus- 
tive tests. Particularly active are 
the field panels which have members 
in New York, Chicago, Syracuse, 
Philadelphia, and Washington con- 
stantly probing and conducting actual 
observation tests. Not only are they 
concerned with the effectiveness of 
color reception, but the compatibility 
of chassis for viewing and listening, 
too. According to the test procedures 
of one sub -committee, task groups are 
responsible for official tests in strong 
signal, intermediate strength signal, 

NEW TV GRANTS SINCE FREEZE LIFE 

Continuing the listing of construction permits granted by FCC since 

lifting of freeze. Additional stations will be carried next month. 

STATE CITY CALL ** CHANNEL 
FREQUENCY 

(mc.) 
POWER* 
(Video) 

Idaho Meridian 2 54 -60 16.5 
Illinois Rockford 13 210 -216 195 
Ohio Cincinnati WCIN-TV 54 710 -716 89 
Oregon Eugene 13 210 -216 56 
Pennsylvania Lancaster 21 512 -518 18 
Texas Harlingen 4 66 -72 13 

Lubbock KFYO-TV 5 76 -82 100 
Wyoming Casper KSPR-TV 2 54 -60 1.2 
Hawaii Honolulu 4 66 -72 58 

REVISED CALL LETTER LISTING 
(Since the publication of the listings last month, the following final TV call letters have been 
assigned to new stations by the Commission.) 

STATE CITY CALL CHANNEL FREQUENCY 
California Fresno KJEO 47 668 -674 

San Francisco KSAN-TV 32 578 -584 
Florida Lakeland WOTV 16 482 -488 
Louisiana Alexandria KSPJ 62 758 -764 
Minnesota Minneapolis WTCN-TV 11 198 -204 
Michigan Cadillac WWTV 13 210 -216 
Missouri Cape Girardeau KGMO-TV 18 494 -500 
New Hampshire Keene W KNE-T V 45 656 -662 
Pennsylvania Lancaster WWLA 21 512 -518 
Tennessee Knoxville WCEE-TV 26 542 -548 
Texas Victoria KNAL-TV 19 500 -506 

*ERP = (effective radiated power, kw.). * *Call letters without TV suffix from 
application files and subject to change; except where included in calls 
such as KKTV or WTVT. . . =Call letters to be announced 
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WE BELIEVE Norman Foster's recent advertisement in the Chicago 
"TV Guide" is of interest to the entire television and radio industry. Consequently, with Mr. 
Foster's permission, we are reprinting it here as a public service for every television and radio 
service technician in America. 

NORMAN FOSTER 

(HARRY KALKER, President) 

SPRAGUE PRODUCTS COMPANY 
(Distributors' Division of the Sprague Electric Company) 

North Adorns, Massachusetts 

UNFORTUNATELY 

Veeaerue as de - -, oil a eco. 
THE ENTIRE TV SERVICE INDUSTRY MUST SUFFER 

HERE IS WHAT I HAVE DONE TO GUARANTEE YOU HONEST TV SERVICE 
1. The name, Foster Television is not taken from a street, a deck 
of cards, or a country, and it is not an adjective. It comes from 
the name of its sole owner, Norman Foster. I have spent 22 years 
in the Radio, Electronics and Television service business, and in 
these years I have worked for just about every type of Operator, 
good, bad and indifferent. When the time came that I could open 
my own business, I decided that because of the reputation that 
the Radio and Television repair business has always had, a com- 
pany operating so honestly that they could invite their customers 
into the shop to watch their work being done could be a success. 
The volume of business we did last year proves I was right. 

2. The reason that a service man would attempt to sell you 
something you do not need is because he had something to gain 
personally. Many Television service operators hire men, driving 
their own cars, on a percentage basis. This is advantageous be- 
cause the service company can be in business with practically no 
investment. Under these conditions if this man needs money, 
it's only human nature that he is going to want to do the thing 
to your television set that will make him the most money - 
whether it be 5 tubes or haul it to the shop. 

3. Every man that I have, works by the hour and punches a time 
clock. He drives a company owned new truck bearing my name 
and his equipment and uniforms are furnished to him without 
charge. He has orders to repair your set in your home whenever 
possible. He receives the same amount of money whether he re- 
pairs 1 set or 10, and whether he charges $1 or $10. His rate of 
pay and his advancement are based on the number of sets he can 
repair in the home. 

4. Our service call price is a flat $3 and covers all labor necessary 
to make any repair possible in your home except cleaning a 
screen, for which we charge $1 extra. It is evident that on this 
basis we do not make money on every job, but with the large 
volume of business we do, it has averaged out to a modest profit 
at the end of the year. You can bring your set into our shop and 
not only save this service charge, but also see it repaired while 
you wait. There is no minimum charge on this service. You pay 
only for the actual time spent on your set. 

5. I -low fast can service be? I have a large fleet of trucks operat- 
ing throughout Chicago from 9:30 A.M. to 11:00 P.M. I do not 
advertise one hour service and I do not believe that anything but 
a coincidence could give such fast service. Because it is impos- 
sible to predict in advance how long each job will take a man, the 
best we can do is to offer same day service. Occasionally at this 
time of the year, bad weather causing slow driving, makes it 
necessary to postpone calls received late, until the next day. 

6. Quality of parts. I use only nationally advertised tubes and 
parts. Every tube I sell- is new, fresh and cartoned, bearing a 
name and a date, and is coded by the manufacturer to indicate 
that it is a tube manufactured and guaranteed for replacement 
use. I do not use bulk or surplus tubes. Every picture tube I 
sell bears a serial number and has a factory registration certificate 
to guarantee that it is a new first quality tube. I do not sell re- 
built or rejuvenated picture tubes. I use only Sprague plastic 
sealed condensers, which are far superior to the parts used in 
many TV sets. 

7. I guarantee every part I replace for 00 days. If a part or tube 
I have replaced fails, it is replaced at absolutely no charge to 
you. Our guarantee is further underwritten by the American 
Mutual Liability Insurance Co. by arrangement with the Ray- 
theon Manufacturing Co. 

8. I have not satisfied everybody and I do not claim to. I can- 
not repair a set that needs a new picture tube for $3 and I 
cannot give a $60 service contract with each call. Nothing less 
would satisfy certain people. However, if you hear a complaint 
against Foster Television, that same person will generally have 
one against the plumber, the auto mechanic, the dentist and 
nearly everyone else who is unfortunate enough to do business 
with him. I need and value your patronage and I will sincerely 
respect it. 

August, 19=2,3 

FOSTER 

=G NILWq:: 

Open 9:30 am -8 :30 pm 

e Home Service to 11 pm 

Sundays 11 am -3 pm 

HUmboldt 9 -0911 

YOU CAN DEPEND ON FOSTER TV 
2922 MILWAUKEE AVENUE 

CHICAGO 
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LOOKING for the RIGHT 

TV REPLACEMENT 

TRANSFORMER? 

you'll find it in 

STANCOR'S 

NEW TV 

REPLACEMENT 

GUIDE 
Easier to use ... lists replace- 

ments by manufacturer's model and 
chassis number and also by original part number. 

Up -to -date ... over 5600 models and, chassis are covered, including 
virtually all sets built prior to 1953 as well as most 1953 models. 
You'll save time and trouble when you use this valuable Stancor reference. Get it now from your 
Stancor distributor, or write us directly for your free copy. 

Five new Stancor exact re- 
placement flyback trans- 
formers. Many of these units 
are the result of recommen- 
dations of the Stancor Serv- 
icemen Advisory board, com- 
posed of the top TV service- 
men throughout the country. 

PLUS A -8126, Universal ver- 
tical blocking -oscillator trans- 
former for all Philco sets, 
including 1953 models. 

Stancor 
Part No. 

A-8137 

A-8220 

A-8221 

A-8222 

A-8223 

Exact Replacement 
For. 

Hoffman #5035 

Philco #32 -8555 

Philco #32 -8565 

Philco #32.8533 & #32 -8534 

Philco #32 -8572 

No. of Models 
Using Flyback 

29 

24 

18 

38 

15 

CHICAGO STANDARD TRANSFORMER CORPORATION 

3584 ELSTON AVENUE CHICAGO 18, ILLINOIS 
EXPORT SALES -Robern Agencies, Inc., 39 Women St., New York 7, N. Y: 

MOSLEY 3 -WAY TV ANTENN SWITCH 

Caf. No. F -20 - MOSLEY 
3 -Way TV Antenna Switch 
List Price $3.75 

for Multiple 

UHF and VHF ANTENNA INSTALLATIONS 

Install anywhere. Extension rod supplied for back of set 
mounting. 
Constant impedance -Low loss -Solderless. 
Sturdy rotary switch making silver -to- silver contact. 
In brown or ivory polystyrene case. 

Also available in Flush Wall 
Plate style. 

At Radio Parts Jobbers 

MOSLEY 
8622 St. Charles Rock Road 

ri ZL!ís, JÍiis St. Louis 14, Missouri 
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and fringe signal areas. For the in- 
termediate signal- strength tests, sig- 
nals between 3000 and 10,000 micro- 
volts are required. 

In studying the signals, eight tests 
are made for resolution, over -all pic- 
ture quality, flicker, brightness, con- 
trast, picture texture, adequacy of 
sync, and sound quality. The over -all 
picture quality report, it is said, re- 
veals the general impression a picture 
makes on the observer, and also if 
such defects as poor focus, streaking, 
beats, or noise, appear. In scrutiniz- 
ing picture texture, observers are re- 
quired to look for dot structure, dot 
crawl, moire, or beat patterns in the 
picture. Viewers are warned that they 
must look carefully to see if they rec- 
ognize any limitations in subject mat- 
ter. They are also obliged to look for 
evidence of brightening of the hori- 
zontal retrace lines due to presence of 
color sync signals, and make a record 
of such observations for several pos- 
sible settings of the horizontal hold 
control, with brightness control set 
for best monochrome picture. 

A novel scoring technique has been 
prepared to permit an evaluation of 
observed results. Two scales are pro- 
vided, and a series of numbers from 
one to six to simplify identification. 
To illustrate, not perceptible repre- 
sents condition 1; just preceptible, 2; 
definitely perceptible, but not objec- 
tionable, 3; somewhat objectionable, 
4; definitely objectionable, 5; and not 
usable, 6. In the second scale, which 
is complementary, 1 means excellent; 
2, good; 3, passable; 4, not quite pass- 
able; 5, poor; and 6, not usable. 

The comprehensive tests also in- 
volve detailed studies of such prob- 
lems as susceptibility to co- channel 
and adjacent -channel interference. In 
the former test, a lab signal generator 
is modulated with a signal from a 
scanner or other pickup equipment in 
accordance with the NTSC proposed 
signal, and applied to a color set. Then 
an interfering signal is applied to 
the set at a -40 db level. Signals are 
non -sync, co- channel type and the 
receiver picture is evaluated for the 
effects of this interference. A perform- 
ance comparison is also made with 
operation of a black and white signal, 
under similar conditions. The tests 
are repeated with offset carrier opera- 
tions at a -28 db level. 

Everyone in industry and Washing- 
ton is well aware of the thoroughness 
of the work of these task groups, and 
certainly their efforts will play a 
major role in producing better color - 
casting and viewing. 

GLOBAL TV, a doodling idea for 
years, which last Spring captured the 
fancy of Washington legislators and 
prompted the evolution of a blue- 
print for a North Atlantic Treaty TV 
plan, plus the introduction of a bill 
in the Senate to establish a Commis- 
sion on Cooperative International Re- 
lations, which would encourage exist- 
ing agencies . . . "to design . . . and 

(Continued on page 111) 
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CRE prepares you 

quickly for success in 

The handwriting is on the wall. 

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

CREI Home Study .. . 

The Quick Way to Get There. 

Pr( 
'`¡1 

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

Industry Recognizes 

CREI Training. 

CREI courses are prepared, and 
taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you. Countless 
CREI graduates now enjoy important, 

good -paying positions with America's 
most important companies. Many famous 
organizations have arranged CREI group 
training for their radio- electronics -tele- 
vision personnel. To name a few: All 
America Cables and Radio, Inc.; 
Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Co rporation ; 

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

Benefits Felt 

Right Away. 

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

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute Founded in 1927 

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

August, 1953 

BROADCASTING 

TELEVISION 

MANUFACTURING 

COMMUNICATIONS 

I SERVICING 

Il AERONAUTICAL 

ELECTRONICS 

CREI also offers 

Resident Instruction 
at the same high technical level - 

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

INFORMATION FOR VETERANS 

I 

If you were discharged after June 27, 1950 -let the 
new G. I. Bill of Rights help you obtain resident 
instruction. Check the coupon for full information. 

Get this fact -packed booklet 

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

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

MAIL COUPON TODAY 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 118 3224 16th St., N.W., Washington 10, D. C. 

Send booklet "Your Future in the New World of Electronics" and course outline 

CHECK TV, FM & Advanced AM Servicing Aeronautical Radio 
FIELD OF Practical Radio Engineering Engineering 
GREATEST Broadcast Radio Engineering (AM, FM, TV) 
INTEREST Practical Television Engineering 
Name 

Street 

City Zone State 

Check - Residence School Veteran 
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Hollow, unbreakable X-77 
nsu ator used exclusively on 

Walsco Corner Reflector and 
Reflecto-Fan. 

N 

INSULATOR 

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

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

WALSCO WALSCO 
Corner Reflector Reflecto-Fan 

X-77 is non-hygroscopic. Outstancfmg 
qualities will last indefinitely. - 

largest in demand 
everywilet 

Catalog No. Description 

Avg. 
Gain List 
(06) Price 

Retlecto.Fan 4400 Single Bay 7.0 6.75 
*4402 Dual Stack 11.0 14.25 
4404 4 Bay Stack 14.5 35.00 

Corner Reflector 4450 Single Bay 11.2 14.50 
4452 Dual Stack 16.4 32.00 Chicago 6, III. 

WRLSCO 

Walter L Schott Ca. 

Los Angeles 18, Calif. 

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

Overseas Representative: Ad Aurienso, Inc., 89 Brood $1., New York 4 N Y. 
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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. 

P H 
Shop 

_Method 

Get Mosier Training from 
prat_ 

Established chao 

(C 
1itritm f cal Resident 

S 

1 n Training l with its own of 

of Studios - almost M 

Shops, Experience 

in Training You. 
gchpo;S 

to 
Y Successful Exp 

ationp 
W e Bring National 

You also 
receive this 
Multitester 

T. R. F. Receiver 

Signal Generator Audio Oscillator 

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

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

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

August, 1953 

Superheterodyne Receiver 

LEARN BY DOING 
You receive and keep all the 

FREE! RADIO -TV BOOK modern equipment shown 
AND SAMPLE LESSON! above, including tubes and 
Send today for valuable, professional qual 
National Schools' new, ity Multitester. No extra 

illustrated Book of Oppor- charges. 
tunity in Radio- Television- 

Electronics, and an actual 
Sample Lesson. No cost- 

no obligation. Use the 
coupon now -we'll 

answer by return 
airmail. 

APPROVED FOR 
VETERANS 

AND 
NON -VETERANS 

Check coupon below 

Both 
Resident and 
Home Study 
Courses Offered! 

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

FIND OUT NOW -MAIL COUPON TODAY! 
I NATIONAL SCHOOLS, Dept. R H -83 
I 4000 South Figueroa Street 
I Los Angeles 37, California 
I Send FREE Radio -TV Electronics book and FREE sam- 
I pie lesson. I understand no salesman will call on me. 

I NAME AGE 

I ADDRESS 

Mail in envelope 
or paste on 
postal card. 

CITY ZONE STATE 
Check here if released from service less than 4 years ago. 
Check here if interested in Resident Training at Los Ange:es. - on ma a a 

I 
I 
I 
I 
I 
I 
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Specifically DESIGNED FOR 

UHF Auto -Level Sweep Generator 

Model G -8002. The newest, most modern, most 
inexpensive UHF sweep generator on the market. 
Checks sweep alignment with any test oscilloscope. 
Its output is controllable ... makes possible over- 
all trouble shooting and testing of low level units 
such as UHF tuners, boosters, converters, etc. 

HILCO 
Test 

Equipment 

Field Strength Meter 

Model M -8104. More features than any 
other unit at this popular price. Reads 
signal strength directly from the dial 
from 10 to 100,000 microvolts. A 
serviceman's time saver to measure 
actual TV picture signal strength. 

3 -inch TV Oscilloscope 

Model S -8200. The most practical port- 
able unit available for bench or field servic- 
ing. Preset horizontal and vertical sweep 
rates take the guesswork out of trouble 
shooting. Ideal for television because of its 
high sensitivity and wide response. 

22 

Cathode Ray Tube Checker 

Model 7053. Tests all picture tubes used 
in home TV receivers. Special cathode -ray 
tubes are easily checked by using plug -in 
adapters. Eliminates trouble shooting 
guesswork. Neon lamp indicates shorts and 
open elements in the electrodes of the gun. 

NOW YOURS 
ON NEW 

EASY PAYMENT 
PLAN 

Dynamic Signal Tracer 

Model 7031. An extremely versatile in- 
strument ... this unit is designed for fast 
diagnosis of radio trouble by audibly 
monitoring RF and AF circuits. Can be 
used to accurately check P.A. systems, mi- 
crophones and phonograph pick -up circuits. 
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THE SERVICEMAN 

The Philco test equipment line is new ! New circuits, new styling, 

new ruggedness, new versatility, new accuracy ! Each piece of equipment is 

precision -built and now brings new features specifically designed with your 

needs and your problems in mind! Look over the individual instruments shown 

on these pages, and then mail the coupon below or get in touch with 

your Philco distributor to find out how easy it is to own a 

complete Philco Test Equipment Service Laboratory. 

Mutual Conductance Tube Checker 

Model 7052. Tests more different type 
tubes than any unit on the market, from 
subminiature to acorn low power trans- 
mitting tubes ... Forecasts tube life ... 
employs roll chart instead of cards . .. for 
use as a portable or counter top unit. 

Model M -8100 

Model M -8102 

Model M -8100. The rugged PHILCO CIR- 
CUIT MASTER is one of the finest vacuum 
tube voltmeters ever designed. With its com- 
panion unit the famous ... 
Model M -8102. PHILCO CIRCUIT 
TESTER you have a combination engineered 
to meet the most rigid specifications for 
reliability, durability and accuracy of design. 

5 -inch High Gain Oscilloscope 

Model S -8202. This outstanding scope is 
built to the highest standards of test instru- 
ments ... It features the highest gain 10 
millivolts /inch, and. widest frequency range 
at its popular price. Wide sweep ranges allow 
flexibility in sweep circuit trouble shooting. 

Visual Alignment Generator 

Model 7008. Combines in one economical 
instrument functions that can be approached 
only in a cumbersome collection of costly 
devices. No special scope connections are 
required for the most accurate visual align- 
ment that is possible to achieve. 

For new FREE BOOKLET fill out and mail this coupon 
OR SEE YOUR PHILCO DISTRIBUTOR 

VHF to UHF Signal Generator Adapter 
Model G -8000. The most economical 
system yet designed to produce UHF 
signals for TV receiver tests. Through a 
conversion process this unit produces from 
an input VHF signal, UHF signals having 
the same characteristics as the VHF signal. 
August, 1953 

Appliance Tester 

Model 5007. The ultimate in versatility. 
A one package, all purpose, portable appli- 
ance service unit. Permits over -all analysis 
of refrigerators, ranges, air conditioners 
and household appliances. With "pick -up" 
elements to determine temperature. 

PHILCO CORPORATION 
Accessory Division 
Allegheny Ave. & "A" St. 
Philadelphia 34, Pa. 

I am interested in the 
Philco Test Equipment 
shown here. Please send 
me details of your SPE- 
CIAL PURCHASE 
PLAN for obtaining 
these units. 

Please send FREE 
copy of your new book - 
1et on Philco Test 
Equipment. 

NAME 

ADDRESS. 

CITY- STATE 
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PREAMPLIFIER -EQUALIZER MODEL 50 -CM 

"Of the very best 
-HIGH FIDELITY MAGAZINE 

"50" SERIES 

Master Audio Control 
Can be used with any amplifier. Inter- 

modulation distortion virtually unmeasur- 
able. Complete, professional phonograph 
equalization settings and tone controls ; 

genuine F -M loudness control; 5 inputs 
and 5 independent input level controls; 
2 cathode follower outputs. Equipped with 
finest phono preamplifier. Self- powered. 

Chassis, $89.50 With cabinet, $97.50 

FM -AM Tuner MODEL 

Features extreme sensitivity (1.5 my for 
20 db of quieting,) low distortion (less than 
0.04% for 1 volt output,) low hum (more 
than 100 db below 2 volts output.) Arm- 
strong system, AFC with switch, adjust- 
able AM selectivity, separate FM and AM 
front ends, fully shock- mounted, cathode 
follower output, fully shielded, etched 
aluminum chassis. Self- powered. $159.50 

50 -Watt Amplifier 
Truly the world's finest all- triode am- 

plifier, yet moderately priced. A man's 
size unit, with less than 1% distortion at 
50 watts (.08% at 10 watts.) Intermodula- 
tion distortion below 2% at 50 watts. 
Uniform response within .1 db, 20- 20,000 
cycles; 1 db, 5 to 100,000 cycles. Hum and 
noise more than 96 db below full output. 
Quality components throughout. $159.50 

Write for complete specifications 

FISHER RADIO CORPORATION 
39 EAST 47th STREET NEW YORK 

ALL -TRIODE AMPLIFIER MODEL 50 -A 
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JAMES L. BYROM has been named to 
the new position of director of engi- 
neering for General 
Dry Batteries, Inc., 
of Cleveland. 

The position was 
created as part of 
the company's 
broad program to 
strengthen its func- 
tional organization 
and to expand all 
phases of engineering activities in 
producing a full line of dry -cell bat- 
teries for radios, hearing aids, etc. 

Mr. Byrom was formerly vice- presi- 
dent and general manager of the 
Chandler -Evans Division of Niles - 
Bement -Pond Co. and prior to that 
served Underwood Corp. and National 
Carbon Co. in engineering capacities. 

* * * 

DR. W. R. G. BAKER, General Electric 
Company vice -president and general 
manager of its Electronics Division, 
has been awarded the Medal of Free- 
dom by the Honorable Earl D. John- 
son, under -secretary of the Army. 

Dr. Baker was awarded the medal 
for accelerating the application of 
electronics to the solution of Army re- 
search and development problems. He 
led a mission of leading scientists 
and industrialists to Korea in the sum- 
mer of 1952, to study the problem of 
utilizing electronic devices and prin- 
ciples to the maximum extent in 
modern war, thereby increasing the 
effectiveness of the individual soldier 
and reducing the cost of human life. 

* * * 

LEO G. SANDS has been appointed to 
the post of sales manager of Langevin 
Manufacturing Cor- 
poration of New 
York. 

Mr. Sands recent- 
ly resigned as pres- 
ident of. Bogue Rail- 
way Equipment 
Division, manufac- 
turer of railway 
electrical and com- 
munications equipment. He had also 
served Bogue Electric Manufacturing 
Company as general sales manager. 

In his new position, Mr. Sands will 
make his headquarters at the com- 
pany's main offices at 37 West 65th 
Street, New York City. 

* * * 

RUSS DIETHERT of the Chicagoland 
Chapter was unanimously elected na- 
tional president of "The Representa- 
tives" at the organization's annual 
delegates' meeting held recently in 
Chicago. Norman B. Neely of the 
Los Angeles Chapter was the retiring 
president. 

Wally B. Swank of the Empire 
State Chapter was named first vice - 
president, Dean A. Lewis of the Cali- 
fornia Chapter was elected second 
vice -president, and Ross Merchant of 
the Wolverine Chapter, third vice - 
president. 

Ronald G. Bowen of the Rocky 
Mountain Chapter was elected na- 
tional secretary while George Petitt 
of the Chicago Chapter was named 
national treasurer. 

Mose S. Branum of the Southwest- 
ern Chapter was elected to serve on 
the board of governors for a three - 
year term. 

* * * 

EDWARD L. NUNC, formerly manager 
of the Long Island City parts division 
plant of Sylvania, has been named 
manager of the tuner division of P. R. 
Mallory & Co., Inc. of Indianapolis . . . 

DONALD H. KUNSMAN is the new vice - 
president of the RCA Service Com- 
pany. He will be in charge of the con- 
sumer products service division . . . 

CBS -Columbia Inc. has appointed 
LOUIS HAUSMAN to the post of vice - 
president. The firm is the television 
and radio receiver manufacturing sub- 
sidiary of the Columbia Broadcasting 
System, Inc.... C. J. HARRISON has 
been named to the newly- created post 
of marketing manager for the televi- 
sion transmitter division of Allen B. 
Du Mont Laboratories, Inc. He will 
supervise field sales activity, order ad- 
ministration, the division's advertising 
and publicity program, as well as coor- 
dinate all contract processing . . . ED- 
WIN I. GUTHMAN, head of one of the 
largest" independent coil manufactur- 
ing companies in the country, died re- 
cently of a heart attack. He was 49 
years old at the time of his death. He 
was the president and founder of the 
Edwin I. Guthman Co. of Chicago . . . 

General Electric Company's tube de- 
partment has named GRADY L. ROARK 
to the post of manager of marketing 
with headquarters in Schenectady . . . 

LEONARD L ROSENFELD has been 
named production manager of Jerrold 
Electronic Corporation. He was for- 
merly chief industrial engineer in the 
Joliet, Ill., plant of the F. W. Sickles 
Division of General Instrument Corp. 
. . . WEBSTER E. BARTH has been ap- 
pointed general sales manager of La- 
Pointe Electronics Inc. In his new post 
he will coordinate the sales efforts of 
all of the company's divisions. 

* * * 

THE MAGNETIC RECORDING INDUSTRY 
ASSN. has been recently formed by a 
majority group of the leading tape 
recording manufacturers in the U. S. 

The meeting to discuss the forma- 
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ONLY TELCO UHF ANTENNAS 

HAVE THE "WISHBONE" 

UHF 

"WISHBONE" 

HIGH DI- ELECTRIC 

INSULATOR 

EASY TO INSTALL 

ELIMINATES GHOSTS 

VERY HIGH GAIN 

No. 8965 -Butterfly 
Wishbone Antenna. 
complete with 
stacking bar. 
List 57.50 

THAT'S RIGHT ... Only TELCO'S got this remark- 
able new free air insulator . . . the "Wishbone" . . . 

that absolutely prevents shorting out under any condi- 
tions. Sturdy vibration -proof reflector and rugged air- 
craft aluminum elements are fastened to the "Wishbone" 
to prevent vibration and shaky pictures. Antenna per- 
formance is proved by actual UHF field testing . . . 

assures high gain on all channels. Better buy TELCO ... your all -ways best UHF Antennas! 

August. 1953 

FREE! WRITE TODAY for all -new 32 -page 
TELCO Catalog. Send Postcard. 

TELEVISION HARDWARE MFG. CO. 
DIVISION OF GENERAL CEMENT MFG. CO. 

904 TAYLOR AVENUE ROCKFORD, ILLINOIS 

No. 8984 Wishbone 
Corner Reflector. 

List $14.50 
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MODEL RP -1 

I 

SNIPPING 
WT. 30 LBS. 

Shipped 
Express 
Only .,..;,`. 

A new concept 

of recorded music 

THE HEATHKIT 

neat' 
RECO RD 

PLAYER KIT 
® Dual matched speakers for room 

filled perimeter sound 

Plays all record sizes, all speeds 

Newly developed ceramic car- 
tridge 
Automatic shut off for changer 
and amplifier 

Here is a new introduction to 
quality record reproduction. A 
simple to operate compact table 
top model with none of the spe- 
cialized custom installation prob- 
lems usually associated with high 
fidelity systems. Two matched 
speakers mounted in an acousti- 
cally correct enclosure reproduce 
all of the music on the record. Re- 

production with the unique sensation of being 
in a halo of glorious sound. 

The world famous VM Tri -O -Matic record 
changer plays all three record sizes at all three 
speeds. Automatic shut off for both changer and 

amplifier after the last record is played. A wide range ceramic cartridge features 
an ipgenious "turn- under" twin sapphire stylus for LP or 78 records without 
turning the cartridge. Simplified easy to assemble four tube amplifier featuring 
compensated volume control and separate tone control. Proxylin impregnated 
fabric covered cabinet supplied completely assembled. You build only the amplifier 
from simple step -by -step instructions. No specialized tools or knowledge required. 

The Heathkit Dual Kit includes cabinet, VM player, speakers, tubes, and all 
circuit components required for amplifier construction. If a kit project has ever 
tempted you, here is the perfect introduction to an interesting and exciting pastime. 
Build the Heathkit Dual and enjoy unusually realistic room filling reproduction of 
fine recorded music. 

OTHER 7cß td«d 
HEATHKIT AMPLIFIERS 

THE HEATHKIT 6 WATT 
AMPLIFIER KIT 

L 

Model A -7B 

$145° 
Ship. Wt. 10 lbs. 

The Heathkit Mod- 
el A -7B Amplifier 
features separate 
bass and treble tone 

controls - two compensated inputs - 
three output impedances 4, 8, and 16 
ohms - frequency response -1- 11/2 db 
from 20 to 20,000 cycles - push pull 
beam power output at full 6 watts. 
Heathkit Model A -7C with 
preamplifier stage $ 16.50 

Write For Free 

CATALOG 

r - / 
I HEATHKIT Tl íO FIDELITY 

1°I AMPLIFIER KIT 
1 

r- 
J 

$355.0 
Model A -9A 

Ship. Wt. 17 lbs. 

A 20 watt high fideli- 
ty amplifier especially 
designed for custom in- 

stallations. Low hum and noise level 
9 pin miniature dual triodes in pre- 
amplifier and tone control circuits. 
Four switch selected inputs. Frequen- 
cy response ± 1 db 20 to 20,000 
cycles. Output impedances of 4, 8, 
and 16 ohms. 

J 

HEATH COMPANY 
New 32 page 1953 
Catalog lists oll kits, 
specifications, sche- 
matics and latest 
price information. 

YOU SAVE BY ORDER! 
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G DIRECT FROM FACTORY 

tion of this new trade association was 
called by Joseph F. Hards, vice- presi- 
dent of A -V Tape Libraries Inc. Tape 
manufacturers and firms manufactur- 
ing related tape recording equipment 
voted unanimously to form the new 
association. 

Tape recording manufacturers at- 
tending the initial meeting included 
Ampex Electric Corp., Audio Devices, 
Inc., Bell Sound Systems, Brush Elec- 
tronics Co., Crestwood Recorder Divi- 
sion of the Daystrom Electric Corp., 
Dukane Corporation, Fidelitone, Inc., 
Magnecord Corp., Minnesota Mining 
and Manufacturing Co., ORRadio In- 
dustries, Inc., The Pentron Corpora- 
tion, Webster -Chicago Corp., and 
Webster Electric Co. 

Mr. Hards was elected president 
pro -tem. An organizing committee has 
been appointed to outline the purposes 
and functions, and to draw up the by- 
laws of the association. 

a * * 

EUGENE F. PETERSON has been ap- 
pointed manager of marketing for 
General Electric 
Company's radio 
and television de- 
partment. 

He was formerly 
manager of mar- 
keting f o r t h e 
company's tube de- 
partment with 
headquarters in 
Schenectady. He will now be located 
at the Electronics Park plant in Syra- 
cuse. 

Upon graduation from college, and 
after serving a year as a professor of 
physics at Sterling College, Mr. Peter- 
son joined the G -E test engineering 
program in 1933. He joined the Tube 
Department in 1934 and completed 
the company's advanced course in en- 
gineering in 1936. 

He has served in various engineer- 
ing and supervisory capacities at the 
company's Schenectady and Owens- 
boro, Ky. plants. He was named man- 
ager of marketing for the tube 
department in 1951. 

* * * 

MILWAUKEE SCHOOL OF ENGINEERING 
recently celebrated its 50th anniver- 
sary with a banquet attended by state 
and civic dignitaries. 

Founded in 1903 by Oscar Werwath, 
the school has grown until today it 
has an annual enrollment of 1500 full - 
time and 350 evening students. Near- 
ly 50,000 students have received train- 
ing at the school since. 1903. 

Karl Werwath, son of the founder, 
assumed the presidency upon his fa- 
ther's death in 1948. Another son, 
Heinz M. is controller and treasurer. 

* * * 

MOTOROLA, INC. of Chicago is cur- 
rently celebrating its 25th year in 
the electronics field. 

Founded in 1928 as Galvin Manufac- 
turing Company by Paul V. Galvin, 
the firm had six employees and a 
capital fund of $565. The company, 
now Motorola, Inc., has since grown. 

(Continued on page 105) 
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TRAIN FASTER TRAIN BETTER- TRAIN EASIER 
IN 10 MONTHS OR LESS FOR 

RADIO -TELEVISION 
Our 21st Year Training Men for Greater Incomes and Security in Radio -Television 

I SEND YOU 
18 BIG KITS 
of Radio Television parts and equipment. 
Much of your training will be actual construc- 
tion and experimentation ... the kind of truly 
PRACTICAL Instruction that prepares you 
for your Radio - Television career. 

NEW! NO OBLIGATION PLA 
You Have No Monthly Payment Contract to Sign 
Pay For Your Training as You Earn and Learn 

You can get into Radio- Television, today's fastest growing big money 
opportunity field, in months instead of years! My completely new 
"package unit" training plan prepares you in as little as 10 months 

or even less! No monthly payment contract to sign -thus NO RISK to you! 
This is America's finest, most complete, practical training -gets you 

ready to handle any practical job in the booming Radio -Television industry. 
Frank L. Snrmberry Start your own profitable Radio -Television shop ... or accept a good pay - 
Sprnybofr, 

diosdnny ing job. I have trained hundreds of successful Radio -Television technicians 
during the past 21 years -and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts - FREE! 

YOU BUILD the Television set and 
the powerful superhet radio receiver shown 
above. IN ADDITION to the other test units 
shown here (many are not shown because of 
lack of space). All equipment I send you II 
YOURS TO KEEP. 

Approved for Veterans under the G. I. Bill 

August. 1953 

Valuable Equipment included 
With Training 

S The new Sprayberry "package" plan 
includes many big kits of genuine, pro- 

fessional Radio -Television equipment. 
You perform over 300 demonstrations, 
experiments and construction projects. 
You build a powerful 6 -tube 2 -band 
radio set, multi -range test meter, signal 
generator, signal tracer, many other 
projects. All equipment and lessons are 
yours to keep ... you have practically 
everything you need to set up your own 
profitable Radio -Television service shop. 

Earn Extra Money While You Learn! 

All your 10 months of training is IN YOUR 
HOME in spare hours. Keep on with your 
present job and income while learning. With 
each training "package" unit, you receive 
extra plans and "Business Builder" ideas for 
spare time Radio -Television jobs. New tele- 
vision stations everywhere, open vast new 
opportunities for trained Radio -Television 
Technicians -and those in training. If you 
expect to be in the armed forces later, there 
is no better preparation than practical 
Sprayberry Radio -Television training. 

SPRAYBERRY ACADEMY OF RADIO 
in NORTH 

ChicA go 6 III. 
MAIL COUPON 

TODAY! 
NO OBLIGATION 

1 invite you to get all the facts -. 

A AaffYu3 BIG 
RADIO - TELEVISION BOOKS 

I want you 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- 
letin PLUS an actual sample Sprayberry Lesson -ALL 
FREE. No obligation and no salesman will call. Mad 
coupon NOWI 

MMMrrrrrrrarrr:1'1rf01 MMMMsaMls 

1 SPRAYBERRY ACADEMY OF RADIO, Dept. 25 -Z 
111 North Canal St., Chicago 6, III. 
Please rush to me all information on your 10 -MONTH Radio -Tele- 
vision Training Plan. I understand this does not obligate me and that 
no salesman will call upon me. Be sure to include 3 books FREE. 

Name Age 

Address 

City Zone State 
{rsaaaaaaaaxa MAN Mal aa MOW OF= .a.aa.a 
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ior UI/F fringe areas! 

CHANNEL MASTER'S 

all-UHF 

TWIN CORNER 
REFLECTOR 

model no. 406 

the most sensitive fringe area antenna ever 
developed for UHF! 

Two dipoles -actually two antennas in one. 
Provides twice the gain of any standard -type UHF 
Corner Reflector. 

Instantly installed in just three steps. 

Furnishes far better picture quality - at far 
greater distances. 

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

practically 
no 

assembly 

necessary 

up to 
16 DB gain! 

gain above tuned 

reference dipole 

horizontal 
polar pattern 

(relative voltage) 

330 

300 

270 

240 

750 180 210 

Channel 20 

CHANNEL MASTER'S 
10- ELEMENT 

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

CHANNEL MASTER CORP. 

Elements permanently WELDED IN POSITION on 
crossarm. 

Custom construction - designed for almost any UHF 
area. 
Delta- matched dipole for excellent impedance match. 
Brilliant performance. Average gain: over 11 DB, 
single bay; over 14 DB, stacked. Even higher on 
some models. 

Eliminates UHF's TWIN TERRORS. 

Write for complete technical literature. 
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This man can save you 
service -time, work and money 

YOUR Centralab Distributor has Custom Controls for 
277 major manufacturer's listing in his Centralab Con- 

trol Guide. Each is cataloged for quick reference so he can 
fill your orders accurately and systematically. 

These controls are factory- specified type equipment on 
practically all major radio and TV sets on the market today. 
They're exact duplicates of the original part - some even 
closer tolerance than specified by the original set manufac- 
turer - produced with the same modern, precision equip- 
ment and carrying the same Centralab guarantee. 

To give you an idea of the wide usage, these 277 major 
manufacturers use these same controls in 50,552 different 
applications. That's a mighty strong tribute to the perform- 
ance of Centralab controls! 

Remember, when you use genuine Centralab replacements, 
you have assurance of a lasting repair job. Because they are 
custom -designed, you work faster . . . make a cleaner in- 
stallation . . . insure greater customer satisfaction. That's 
why it's a good idea to see your Centralab Distributor first 
for genuine control replacements. 

A Division of Globe -Union Inc. 

August. 1953 

HERE ARE JUST 4 EXAMPLES OF THE 

WIDE USAGE OF CENTRALAB CONTROLS 

SVS -926 - Focus Control - used as original equip- 
ment by 6 manufacturers in 
120 applications. 

S -119 - Volume Control - 
installed as original equip- 
ment on sets of 5 manufac- 
turers in 12 applications. 

SBB -505 - Vertical and 
Horizontal Hold Control - 
included as original equip- 
ment in 38 applications by 
4 manufacturers. 

910 -H E. Keefe Ave., Milwaukee 1, Wisconsin 

F-122- Volume Control - 
6 manufacturers use this 
control as original equip- 
ment in 9 applications. 

In Canada, Box 208, Ajax, Ontario 
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Now a new 

synthetic 

helps 

dial telephone 

service 

Unrolled view (one -third size) of capacitor 
unit wound with "Mylar." The transparent 
film is only 0.0005" thick yet stands handling 
without breaking. 

30 

In a large, modern telephone office, two million relay contacts await the orders of 
your dial to clear a path for your voice. They open and close a billion times a day. 

AMONG the elements that guard your dial telephone service are 
electrical capacitors. They help prevent the formation of arcs that pit and 
may eventually destroy relay contacts. But millions more of these capacitors 
are needed each year. How could they be made less costly? 

Bell Laboratories engineers, on the lookout for new materials, became 
alert to the possibilities of the new "Mylar" polyester film. A product of 
the Du Pont Company, "Mylar" is chemically the same as Du Pont's "Dacron" 
polyester fiber used to make fabrics. Bell engineers discovered that it also 
had remarkable dielectric properties -of just the right kind to help their 
capacitor problem. 

The film takes the place of impregnated paper formerly used to separate 
the metal foil electrodes. It is tougher, stands more voltage and needs no 
impregnation. The new capacitors require no protective housing and are 
much smaller and less costly. 

Here is another example of the way America's technology advances 
through the sharing of knowledge. Just as Bell Telephone Laboratories 
makes many of its discoveries -the Transistor, for example - available to 
other companies, so does it adapt the inventiveness of others when it can 
help your telephone service. 

BELL TELEPHONE LABORATORIES 
Improving telephone service for America provides careers for creative men in scientific and technical fields 
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SuóurMa 

RECEPTION BETTER RECEPTION 

/N E, 
rlllllll o 77x11110 

Sensational 

iLA\G 
Potent Pending 

TV ANTENNAS 

ZZ4A 

YLO0N 

ZZ6A 

SUBURBAN MODELS 
Models ZZ4A and ZZ6A 
give you all- channel (2 
thru 13) reception in ONE 
SINGLE BAY ANTEN- 
NA. The Model ZZ4A 
has excellent gain and is 
designed for suburban 
areas, Model ZZ6A has 
even greater gain and pro- 
vides excellent all- channel 
reception in near hinge 
areas, 

From ultra -ultra fringe to metropolitan 
areas, the sensational new TRIO ZIG -ZAG TV Antennas 

are providing clear, enjoyable TV pictures. 

Enthusiastic reports are pouring in from across 
the nation, testifying to the high efficiency of 

the new, exclusive TRIO ZIG -ZAG TV Antenna design. 

Yes, results - not mere claims 
have made the TRIO ZIG -ZAG America's 

most wanted TV. antenna! 

ZZ6L 

ZZ6H 

NEAR FRINGE 
MODELS 

For near fringe area recep- 
tion, the Models ZZ6L and 
ZZ6H are recommended. 
Model ZZ6L covers Chan- 
nels 2 thru 6, Model ZZ6H 
is for Channels 7 thru 13. 
Both antennas offer high 
gain with patterns and 
front -to -back ratios similar 
to cut -to- channel yogis. 

TRIO ROTATOR AND 
DIRECTION INDICATOR 
The TRIO Rotator is America's most 
dependable - has two powerful 24 
volt motors - one for each direction 
of rotation. Absolutely weather- 
proof, permanently lubricated. All 
motors, shafts and gears mounted on 
a rugged, one -piece casting for true 

alignment, strength and longer 
life. Every TRIO Rotator fully 
guaranteed for two years! 
Beautiful Direction Indicator 
has "finger tip" control - no 
need to hold knob for rotation. .A touch of the finger starts it -a touch stops it! 

FRINGE MODELS 
Models ZZ8L and ZZ8H 
were designed for normal 
fringe area reception and 
provide clear, snow -free 
pictures. Forward lobe pat- 
terns and front -to -back ra- 
tios are similar to a good 
single channel, multi -ele- 
ment yogi. 

August, 1953 

TRIO 
ZZ12L and ZZ16H are 
stacked for all VHF Chan- 
nel Reception 

ULTRA FRINGE MODELS 
The extremely high gains of the ZZ12L 
and the ZZ16H models provide un- 
equalled reception in ultra- fringe areas. 
Model ZZ12L covers Channels 2 thru 
b and Model ZZ16H, Channels 7 thru 
13. These two models when stacked, are 
fed with only one 300 ohm line and pro- 
vide ALL VHF CHANNEL RECEP- 
TION. Line match is excellent and front - 
to -back ratios are unusually high. 

* To provide even greater strength, TRIO Antennas 
now have stamped steel element clamps. 

TRIO MANUFACTURING COMPANY GRIGGSVILLE, ILLINOIS 
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Sweeping the Country! 

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

AUDIO PRODUCTS CO. 
Two ALL NEW Complete Kits for 

Every High -Fidelity Need 

The FM -11 tuner is available in kit form with 
the IF Amplifier mounted in the chassis, wired 
and tested by us. You mount the completed 
RF Tuning Unit and power supply, then after 
some simple wiring, it's all set to operate. 
11 tubes: 6J6 RF amp, 6AG5 converter, 6C4 

oscillator, 6BA6 1st IF, (2) 6AU6 2nd and 3rd-' 
IF, (2) 6AU6 limiters, 6AL5 discriminator, 
6A17 -GT double tuning eye, 5Y3 -GT rectifier. 
Sensitivity 6 to 10 microvolts, less than 1/2 of 
1% distortion, 20 to 20,000 cycle response 

with 2DB variation. Chassis dimensions: 12V2" 

wide, 8" deep, 7" high. Illustrated manual 
supplied. Shipping weight 14 lbs. 

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- 

sult 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. 

TUNERS 
and 

RECEIVERS 

FM /AM Tuner Kit 
$7750 

The original 15 tube deluxe FM /AM 
pre -fab kit redesigned on a smaller 
chassis. The tuner now measures 14" 
wide by 12" deep by 71/2" 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. 

Selected Basic Components For Special Applications 

FMF -3 Tuning Unit 
$1545 

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. 6J6 tuned RF stage, 6AG5 converter, 
6C4 oscillator. Permeability tuned, stable and 
drift -free. Chassis plate measures 61/2 "x41/2 ", 
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 

IF -6 Amplifier 

A remarkable value! 6 tubes are used in the 
IF amplifier: 6BA6 1st IF, (2) 6AU6 2nd and 
3rd IF's, (2) 6AU6 limiters and 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 "x21/2" Shipping weight: 3 lbs. 

RD -IC Tuner & Dial 
$2850 

The COLLINS RD -IC FM tuner chassis is unique in the field. 
A whole, compact FM tuner and dial that fits in the palm 
of your hand. Convert AM sets to FM /AM receivers for only 
a few dollars! Unlimited applications where space is at a 
premium. Use in conjunction with your phonograph amplifier. 
Full frequency response to 20,000 cycles. Sensitivity 20 micro- 
volts, permeability tuned. Tuning unit and IF amplifier on 
the same chassis plate. Draws 40 ma @ 100 volts. Tubes: 
6AG5 converter, 6C4 oscillator, (2) 6AU6 IF amplifiers, 6AL5 
in new ratio detector circuit Shipping weight tuner and 
dial 5 lbs. 

AM -4 Tuning Unit 

Tops in AM superhet performance! A 3 -gang 
tuning condenser gives 3 tuned stages with 
high sensitivity and selectivity. Assembly is 
completely wired, tested and aligned ready 
for immediate use. Frequency coverage 540 
KC to 1650 KC at a sensitivity of 5 micro- 
volts. Tubes 6BA6 RF amplifier; 6BE6 con- 
verter; 6BA6 IF amplifier and 6AT6 detector. 
Draws 30 ma @ 220 volts. Mounts on a chas- 
sis plate measuring 4 "x73 /e ". Ship- 
ping weight 21/2 lbs. Dial avail- 
able at $3.85. 

1T0 : Collins Audio Products Co. Inc.' 
P.O. Box 368, Westfield, N. J. 
Tel. WEstfield 2 -4390 

FM Tuner Kit FM /AM Tuner Kit 
FMF -3 Tuning Unit IF -6 Amplifier 
AM -4 Tuning Unit 

NAME 

MAIL 
COUPON 

TODA Y 

Slide Rule Dial Assembly 
RD -IC Tuner and Dial 

ADDRESS 

CITY STATE 

Amount for Kit $ See weights, add shipping cost $ 

Total amount enclosed $ Check El Money Order [] 

WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS 
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START IN THE READ TI SUCCESS 

Study the RCA 

TV Servicing Course 

in your spare time 

ARE YOU SATISFIED with the position you now hold? Do you feel 
you're worth more money? Are you pleased with yourself, your 
work, your associates ... and your future ?. What does the next 
year hold for you ... and the year after that? 

Are you content merely to plod along through the best years of 
your life ... or do you want to get into more pleasant work .. . 

hold a well -paid job ... perhaps establish your own business? 

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. 

eft 
1 

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

350 WEST FOURTH STREET, NEW YORKI4, N. Y 

If you are looking for a REAL, opportunity ... If you want to 
GROW with a GROWING INDUSTRY ... If you want to grasp the 
success that should be yours, then we say to you, study TV Servicing. 

Everyone knows that Television is the fastest growing industry 
today. Opportunities are going begging for men who have the 
training and ability to grasp them. Now is the time to start on the 
road to success in TV Servicing. 

Study at Home in your spare time 
The RCA Institutes Home Study Course in TV Servicing is easy 
to learn. You progress rapidly, step by step, as you learn the 
procedure of servicing and trouble- shooting TV receivers and in- 
stalling TV antennas. Hundreds of pictures and diagrams help you 
understand the how -it -works information and the how- to -do -it 
techniques. 

A Service of Radio Corporation of America 
The RCA Institutes TV Servicing course was written and planned 
by instructors with years of specialized experience in training men. 
You get up -to- the -minute information, too, because you study 
right at the source of the latest developments in Television. Your 
lessons are carefully examined and accurately graded by competent 
teachers who are interested in helping YOU to succeed. 

RCA Institutes is licensed by the University of the State of 
New York ... an affiliate member of the American Society for 
Engineering Education ... 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 Hatch fir 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 quickly, easily. 
Mail coupon in envelope or paste on postal card. 

RCA INSTITUTES, INC., Home Study Dept. RN853 
350 West Fourth Street, New York 14, N. Y. 

Without obligation on my part, please send me copy of booklet "RCA INSTITUTES 

Home Study Course in TELEVISION SERVICING." (No salesman will call.) 

Name 
(please print) 

Address 

City Zone State 
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145K SIG. TRACER 
KIT $19.95 WIRED $28.95 

320K SIG. GEN. 
KtT $19.95 WIRED $29.95 

New 377K SINE & SQUARE 
WAVE AUDIO GEN. KIT $31.95 

WIRED $49.95 

1040K BATTERY ELIM. 
KIT $25.95 WIRED 534.95 

950K R -C BRIDGE & 
R -C -L COMP. KIT $19.95 

WIRED $29.95 360K SWEEP GEN. 
KIT $34.95 WIRED 549.95 

OVER 1/4 MILLION 
New 214K VTVM KIT 

$34.95 WIRED $54.95 

(E /COJ,INSiRUMENTS 

1*ry ) 
KIT $12.90 WIRED $14.90 TTI.. 1,000$¿ /v; 31 ranges 

1111 ri E /CD new modern facilities for research, ' development and production -your greater 
assurance of .. . 

in use the world 
over!New536K MULTIMETER 

LABORATORY PRECISION AT LOWEST COST 

NEW 7" Push -Pull OSCILLOSCOPE 
1171K RES. DECADE BOX 
KIT $19.95 WIRED $24.95 

V Ampl: Resp. 10 cps - 1 me + 2 db; Sens. 10 my rms /in. 
H Ampl: Resp. 10 cps - 200 kc flat, -4 db at 500 kc; Sens. 0.3 

volts rms /in. V Input: 3 -step freq.- compensated attenuator plus 

cathode follower; 3 meg Z. H Input: Cathode follower; 1 meg Z. 

Both V & H Ampls: push -pull output. Sweep Range: 15 cps - 
100 kc. Sync: + INT., - INT., EXT., & 60 cps. Distortionless 

V & H Trace Expansion & Centering to 1.5 X full screen. Features: 

Return trace blanking; int. volt. calibrator; phasing control; 

direct connection to V plates of CRT. At Front Panel: 

sawtooth, 60 cps outputs; intensity mod. & ext. sync 

inputs. 10 tubes (6 dual -purpose) & 7JP1 CRT, 625K TUBE TESTER 
KIT $34.95 WIRED $49.95 

CRA PIX TUBE ADAPTOR 
for Tube Tester $4.50 

470K KIT $79.95 WIRED $129.50 

New565K MULTIMETER 
KIT $24.95 WIRED $29.95 

20,0005; /v; 31 ranges 

You Build E /C® Kits in One 
Evening, but ... They last a 

Lifetime! and You 
SAVE OVER 50% 

YOU be the judge. See the famous FICO 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 R -8. 

America's greatest instrument values bear the name- 

©1953 Reg. U.S Pat. Off. 

HIGH VOLTAGE 
PROBE $6.95 

221K VTVM KIT $25.95 
WIRED $49.95 

425K 5" PUSH -PULL SCOPE 
KIT $44.95 WIRED 579.95 

NEW! 
MODEL. 495 -K SCOPE VOLTAGE 

CALIBRATOR 
KIT $12.95 WIRED $17.95 

ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y. 

Prices 5% higher on West Coast. Specifications and prices subject to change without notice. 
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FILM FOR TV 
By 

HENRY J. SEITZ, 5.M.P.T.E. 

As production costs continue to spiral, more and more 

of your favorite TV programs will come to you on film. 

Fig. 1. Over -all view of the 16 mm 
television film projector designed 
and built by Radio Corp. of America. 

IT IS an obvious conclusion that mo- 
tion picture films are destined to 
play an increasingly important role 

in the future of television. To effec- 
tively demonstrate their products at 
lower cost and at the same time main- 
tain standards comparable to live 
studio pick -up, alert business execu- 
tives are turning towards the medium 
of film advertisement. 

An ever increasing footage of com- 
mercial film flows daily out of proc- 
essing laboratories. Kinescope record- 
ings in New York City alone, accord- 
ing to a well -known trade publication, 
reach 2,000,000 feet per week. The 
techniques of laboratory quality con- 
trol are most rigid wherever television 
is directly concerned. 

Today phrases like "gamma," "print 
density" and "tonal gradation" ap- 
pear in conversation with TV broad- 
cast engineers. It would seem that a 
creeping technical revolution is slowly 
taking place, wherein tomorrow's 
technician must not only be well 
versed in electronics but in the art of 
photography as well. Some of the 
larger advertising agencies, as a mat- 
ter of fact, employ skilled consultants 
whose job is to integrate the medium 
of film to that of television. 

In lieu of moving pictures, adver- 
tisers will often employ pictorial stills 
or "telops" as they are sometimes 
called. (Fig. 2) These may be similar 
to standard 4x5 photo reproductions. 
In other cases a slide transparency 
may be used. Various effects such as 
dissolves, superimpositions, and even 
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emergency transmission of the TV 
station's test pattern can be achieved 
by using either of these devices. A 
dissolve -to- black, for instance, may be 
obtained by slowly cutting off the 
500 -watt lamp filament supply. (See 
Fig. 2) 

Kinescope recording or the filming 
of moving pictures from the face of a 
special CRT offers unlimited horizons. 
In effect it conveniently satisfies the 
U.S. time zone differences. A hit show 
that begins at 8:00 p.m. New York 
time will hardly be acceptable to 
Californians, where it is only five 
o'clock in the afternoon. By kine- 
scoping the live show and presenting 
it over the station's film facilities 
later in the evening, the sponsor's 
product is thereby advertised to a 
West Coast audience. 

As an effective transducer for con- 
verting film images into their elec- 
trical equivalent, the iconoscope (Fig. 
3) is presently among the most 
popular. Its grey scale response has a 
curve that closely approximates that 
of the average home television re- 
ceiver. Furthermore film camera con- 
trol operators favor the "Ike" because 
video gain riding is reduced to two 
major operating controls, namely, gain 
and pedestal. (Fig. 9) 

Fig. 2. How the "telop" device is used to 
transmit static images in television work. 
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In this fashion shading problems 
are reduced to a minimum and neces- 
sary critical adjustments can be per- 
formed quickly and effectively. Ex- 
cept for ordinary routine maintenance, 
the iconoscope requires little atten- 
tion once it has been correctly aligned. 

Modern innovations like edge- and 
back -lighting, have reduced to a mini -. 
mum certain drawbacks that were 
prevalent when iconoscopes were first 
employed. Many old time viewers will 
undoubtedly recall the anguish experi- 
enced whenever their celluloid hero 
disappeared into the flare at the view- 
ing tube's edge, only to emerge later 
showered by secondary electrons. In 
those days the "Ghost Rider" really 
lived up to his name. 

Before proceeding any further, cer- 
tain basic characteristics of film 
might well be investigated. For ex- 
ample, an outdoor scene may register 
a brightness contrast (the ratio be- 
tween the brightest and darkest val- 
ues) of 150 to 1 or higher between the 
bluish light of the sky and the dark- 
est of shadows. The human optical 
mechanism accounts for an adapta- 
tion of about 100 to 1. A theater -type 
motion picture projector is capable of 
yielding a screen brightness of 40 to 1. 
With home TV receivers approximat- 
ing only 25 to 1, it can readily be seen 
that film quality is of paramount im- 
portance. 

To effectively reproduce a good 
grey scale or tonal gradation between 
the highlights and shadows, print 
density should conform to certain ba- 
sic standards. This, in turn, depends 
upon a sequence of factors that may 
well include (a) the photographic 
negative original; (b) laboratory proc- 
essing, and (c) the final printing. 
Whether 16 or 35 mm, if the release 
or final print is able to reproduce 
many delicate shades of grey, it is 
called "low contrast" film. 

On the other hand, films of "high 
contrast" (contrasty) are extremely 
black and white. Having little or no 
grey scale, the end result is a rather 
harsh picture and one lacking in fine 
detail. The measure of contrast is in- 
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Fig. 3. Over -all view of RCA's Type 1150A iconoscope tube. Fig. 4. RCA's 5WP11 transcriber kinescope for TV film work. 

Fig. 5. Demonsti acing the similarity between tube and film characteristic curves. 

dicated by the letter y (gamma) of 
the Greek alphabet. 

Film also possesses its own series of 
characteristic curves remarkably sim- 
ilar to those of vacuum tubes with 
which we are all familiar. (Fig. 5) 
However, instead of E0, E0 being the 
determinant factors , sensitometry 
makes use of the relationship between 
the two variables, exposure and den- 
sity. Since tubes fall into specialized 

groups (sharp cut -off, high mu, etc.) 
it conveniently follows that many 
types of film stock having countless 
variations (coarse grain, fine grain, 
slow speed) are also obtainable. 

It can readily be seen that any de- 
crease in light transmission caused by 
dense or contrasty film, will tend to 
limit iconoscope action to the lower 
portion of its own characteristic curve. 
(Fig. 11) Consequently flare, graini- 
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ness, and noise have a tendency to be 
accentuated. Noise acts to prevent 
the transmission of higher frequen- 
cies, so necessary to a sharp, snappy 
picture. 

Obviously the best means of over- 
coming noise is to maintain a high 
signal -to -noise ratio. In the RCA unit 
preamplifier special attention is given 
to the critical film camera input 
stage. A Western Electric 417A dual 
miniature triode is used. The trans - 
conductance (G,) of this amazing 
little tube is about 251000. If we re- 
member our musty classroom texts, 
ordinary run -of- the -mill triodes fall 
within a range of only 200 to 5000 
micromhos! 

This tube, when used as a cascode- 
type input feeding a 6J6 output 
(Fig. 8), vastly enhances iconoscope 
performance. The over -all gain is 
about three times that of the earlier 
6AK5 which was 8. The heater opera- 
tion is d.c. In addition, low inductance 
bypass condensers are inserted in the 
filament circuits. Sixty -cycle problems 
are thereby eliminated. 

Fig. 6. Radio Corporation of Americas TP -35B 35 mm television 
film projector unit. The intermittent is a three -sided Geneva 
movement driven by a specially- designed synchronous motor. 

Fig. 7. One of the newer type pulsed light film projectors made 
by RCA. This machine eliminates the need for a shutter and is 
available in both 16 and 35 mm sizes for television film work. 
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Fig. 8. Cascode preamp using the W.E. 417A (the middle tube). 

Fig. 9. RCA's new TK -20A film camera control which consists of 

a console desk section with a control chassis mounted in lower 
compartment and camera monitor mounted in upper part. A 
picture amplifier fed by the preamp in the camera, pulse line 
amplifiers which feed driving signals from the studio sync gen- 
erator to the camera and monitor, shading signal generators, 
and several associated camera controls are included in chassis. 

Since no subject is more frequently 
misunderstood, the conversion of mov- 
ing picture film rate to conform to 
television standards requires some ex- 
planation. Fortunately a standardized 
projection rate of 24 frames or pic- 
tures -per- second holds for both the 
16 and 35 mm systems. 

In most 16 mm systems (Fig. 10), 
the projected light illuminating the 
film is momentarily interrupted by a 
notched rotary disc called the shut- 
ter. This permits the projector's film 
pulldown mechanism to operate while 
the screen is dark. Since the next 
successive film frame now rests in the 
film aperture, the intense light beam 
will easily pass through it whenever 
the notch and beam coincide. 

In effect, each frame is projected 
either two or three times. However, 
since the entire action takes place in 
such a rapid sequence, (7.2 inches - 
per- second for 16 mm) the eye is 
tricked into believing that it sees a 
continuous motion of fast moving 
images. 

Since the frame rate for television 
is 60 fields interlaced to produce 30 
complete pictures -per- second, some 
means must be utilized to compensate 
for existing frame differences. Stand- 
ard projection rates, as it was pre- 
viously mentioned, consist of 24 
frames -per- second. We have, there- 
fore, a ratio of 5 to 4 to satisfy. In 
other words two frames of motion 
picture film will require the same 
amount of time as five TV fields or 
2.5 TV frames. Therefore by flashing 
and scanning one film frame twice 
and the other three times, the dif- 
ference in frame rate is conveniently 
satisfied. 

Moving pictures consist of a series 
taken at a 24 frame -per- second rate. 
Each frame pauses a fraction of a 
second while being exposed. Converse- 
ly, the same principle applies in pro- 
jection. Television film projectors, on 
the other hand, employ an intermit- 
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tent movement. Film advancing mech- 
anisms in the latter type are cate- 
gorized as 2 to 3 intermittents. 

In the RCA TP -35B (Fig. 6) the 
intermittent is a three -sided Geneva 
movement driven by a synchronous 
motor. This pulls the film down at 
unequal time intervals (2:3). Thus a 
combination of mechanical motion 
plus iconoscope storage and scanning 
synthesize to produce television mov- 
ing pictures -a tribute to engineering 
ingenuity. 

In a typical TV 16 mm system, 
(Fig. 1), a rotary shutter synchro- 
nized at 3600 rpm interrupts the pro- 
jected light 60 times per second. The 
shutter is so designed that each flash 
lasts 1 /1200th of a second. By accurately 
timing these flashes and causing them 
to fall within the system's vertical 
blanking period of 1270 microseconds, 
we impress upon the iconoscope's 
mosaic information which is then 
scanned and converted into a video 
signal. 

As will be seen from Fig. 12 these 
intense bursts of light occur only be- 
fore or after pulldown. Ih effect this 
prevents "travel ghost," a most un- 
pleasant phenomenon, caused by non - 
synchronous action in the projector's 
shutter operation. The newer type of 
pulsed -light machine eliminates the 
need for a shutter and is available 
in both the 16 and 35 mm sizes 
(Fig. 7). 

These light flashes coming from the 
projection lamp must at all times co- 
incide or "lock -in" with the system's 
vertical blanking interval. Accurate 
synchronism is maintained by using a 
common source of a.c. for both the 
TV station's sync generator and the 
film projector motors. In addition 
synchronous type motors are used 
throughout. 

Television recording or the tran- 
scribing of images by photographic 
means sounds complex, however when 
reduced to its basic fundamentals it 

practically amounts to no more than 
a reversal of preceding film tech- 
niques. Instead of 24 film frames 
being converted to 30 pictures -per- 
second we now work backwards to 
convert 30 TV pictures to 24 film 
frames. 

The cathode -ray tube, a 5WP11, 
from which the pictures are taken is 
one of high resolution and short per- 
sistence (Fig. 4). In comparison 

(Continued on page 130) 
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Fig.11. Iconoscope characteristic curve (1850A) 
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A SIMPLE 

ANTI -FLUTTER CIRCUIT 
By JOHN K. FRIEBORN 

MANY television set -owners have no 
idea what the effects of airplane 
flutter look like. A few, who live 

near airports, hardly know what a 
television picture would look like 
without these effects - unless their 
receivers contain some circuit to re- 
duce them. Most recent American 
television receivers incorporate auto- 
matic gain control circuits which are 
"keyed" specifically to reduce one of 
the effects of airplane flutter. Keyed 
a.g.c. circuits are relatively complex; 
they require the addition of one tube 
and several other components to the 
receiver. Recent 21 -inch HMV (Brit- 
ish) television receivers use a simpler 
circuit which accomplishes about the 
same thing.1 The fact that the cir- 
cuit and several related ones are 
covered by a 1951 British patent2 
may or may not account for the fact 
that nothing of the sort seems to 
have been used by any American 
manufacturer in place of a keyed 
a.g.c. circuit. 

Airplane flutter is the name given 
to the combination of effects on the 
television picture when a signal re- 
flected from a moving aircraft is com- 
bined in the receiver with the direct 
signal from the station. There are 
two main effects: first, a "ghost" pic- 
ture is produced and second, there is 
a fluctuation in the over -all average 
brightness of the screen. By using an 
extremely directional antenna, both 
effects can be reduced, unless the air- 
craft is nearly the same direction 
from the receiver as the transmitter. 
If a sufficiently directional antenna is 
impractical, appropriate receiver cir- 
cuits can at least reduce the amount 
of brightness fluctuation. 

A reflected signal may be in -phase 
with the direct signal and add to it 
or out -of -phase and subtract from it. 
The exact phase relation will depend 
upon the difference between the times 
taken by the signal to travel over 
the direct and reflected paths. If the 
time difference is exactly enough to 
allow the r.f. signal to complete a 
whole number of cycles, the two sig- 
nals will be in- phase, although they 
may have slightly different instan- 
taneous modulations. The modulation 
of the reflected signal, which travels 
for the longer time, corresponds to an 
earlier part of each line in the original 
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This simple British TV circuit may be used in U.S. 

receivers to eliminate airplane picture flutter. 

picture. Therefore, the modulation 
corresponding to a certain point on 
the original scene appears later (that 
is, farther to the right) in the ghost 
image than in the direct signal image. 
If the time difference between the 
two paths is exactly enough to allow 
a whole number of cycles of the r.f. 
signal and one -half cycle more, then 
the signals are out -of -phase and the 
resultant is generally (neglecting dif- 
ference in modulation) less than the 
amplitude of the direct signal alone. 

If the signal is reflected from a 
moving object, such as an airplane, the 
combined amplitude is increased, de- 
creased, and then increased again, pos- 
sibly several times. This variation in 
signal strength results in a variation 
in the brightness of the reproduced pic- 
ture on any receiver which can follow 
these changes in the d.c. component 
of the video signal. The frequency of 
the brightness fluctuations depends 
upon the speed of the aircraft, its po- 
sition and direction of flight with re- 
spect to the transmitter and receiver, 
and the frequency of the r.f. carrier. 
A typical range of frequencies under 

Fig. 1. Partial schematic of the Brit- 
ish HMV 21 -inch receiver showing the 
anti -flutter circuit described in the text. 

different conditions and on different 
v.h.f. television channels is from 0.1 
to 40 cycles -per -second. The most 
rapid variations are masked by the 
persistence of the picture tube phos- 
phor and persistence of vision of the 
eye, while the slowest variations are 
not particularly objectionable. The 
frequency range of objectionable fluc- 
tuations may be from approximately 
0.5 to 10 cycles -per- second. 

Since the fluctuations in brightness 
are caused by variations in signal 
strength, one obvious solution to the 
problem is to keep the signal strength 
constant by means of an automatic 
gain control circuit. It should be noted 
that it is the peak amplitude of the 
signal which is kept constant by an 
ideal a.g.c. circuit, so that variations 
in the average signal strength due to 
variations in the average brightness 
of the original scene are reproduced 
at the receiver. Compensation for such 
rapid variations in signal strength as 
those caused by airplane flutter re- 
quires a short time constant in the 
automatic gain control circuit. How- 
ever, the shorter the time constant 
in the a.g.c. circuit, other things being 
equal, the more the circuit is affected 
by noise. One method of reducing the 
effect of noise while retaining the 
short time constant is to key the 
a.g.c. circuit on for short periods 
of time and key it off for long 
periods in between. A keyed a.g.c. 
circuit is, of course, affected only 
by the noise which occurs dur- 
ing the small fraction of the total 
time when it is keyed- on. Keyed a.g.c. 
is an effective solution to the problem 
of airplane flutter (or at least to the 
brightness- fluctuation part of the 
problem), but it is complicated. 

A different approach to the problem 
is based on the fact that the fluctua- 
tions in brightness are, in effect, 
spurious video signals of very low fre- 
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quencies. One simple way to elimi- 
nate these very low video frequen- 
cies is by using capacitive coupling in 
the video amplifier and omitting d.c. 
restoration. This method has two re- 
lated disadvantages: first, the aver- 
age brightness is the same for every 
scene, regardless of what it was origi- 
nally and second, with the average 
brightness constant, the blanking 
level varies, so that additional blank- 
ing circuits are necessary to keep the 
retrace lines from becoming visible 
occasionally. 

The method used in the HMV re- 
ceiver mentioned at the beginning of 
this article reduces the d.c. component 
about 50 %, but it reduces the am- 
plitude of the most objectionable flut- 
ter frequencies much more. A partial 
schematic diagram of the receiver is 
shown in Fig. 1. This circuit provides 
a boost of extremely low- frequency 
and d.c. components of the video sig- 
nal in the plate circuit of the video 
amplifier, by means of R3 and C,, then 
two separate paths for the video sig- 
nal from the video amplifier plate to 
the picture tube cathode. The a.c. 
components of the signal (frequen- 
cies from 50 cycles up, under the 
British standards) are transmitted 
through C, without much loss. The d.c. 
component is boosted almost 50% by 
R_, then applied through R3, R., and 
R., to Rk, the cathode input resistance 
of the picture tube. The net transmis- 
sion is said to be about 55 %, which 
would mean a value for Rk of about 
140,000 ohms. At one cycle- per -sec- 
ond, the transmission via both paths is 
reduced so that the combined trans- 
mission is only about 9 %. The over- 
all transmission characteristic is ap- 
proximately as shown in Fig. 2. This 
graph shows that the attenuation is 
considerable over the entire band of 
frequencies involved in airplane flut- 
ter. 

A theoretical disadvantage of the 
circuit of Fig. 1 is that very rapid 
changes in the average brightness of 
the original scene would not be real- 
istically reproduced, but such rapid 
changes hardly ever occur. Probably 
most people living near airports would 
be willing to sacrifice perfect repro- 
duction of an occasional lightning 
flash on a television program in order 
to have a simple method of reducing 
airplane flutter. 

Many American television receivers 
which do not have keyed a.g.c. could 
be modified to incorporate anti -flutter 
circuits of this type. Several obser- 
vations can be made which would 
save some "cut- and -try" time for ex- 
perimenters wishing to make such 
modifications. 

First, since the circuit is basically 
a bandstop filter, it may be thought 
that circuits such as the Wien bridge, 
the bridged -T, or the parallel -T 
would be better, since they give al- 
most no output at all at their null fre- 
quencies, whereas the original cir- 
cuit does transmit 9 %. The greater 
attenuation might be desirable, but 
these circuits have bandwidths less 
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than the one in Fig. 1, so that they 
may not be effective over as wide a 
range of flutter frequencies. Also, 
they require more components. 

Second, the original circuit was 
found to be satisfactory in a receiver 
tuned to the London television chan- 
nel, a frequency of less than 50 mega- 
cycles. The highest American v.h.f. 
channel being more than four times as 
high in frequency, American receivers 
could be subject to flutter frequen- 
cies more than four times as high as 
those for which the original circuit 
was found to be effective. The best 
compromise for all of our channels 
probably would be obtained with a 
time constant approximately twice as 
high as the original, that is, a fre- 
quency of maximum attenuation of 
about two cycles -per- second, instead 
of one. 

Third, it may be desirable to trans- 
mit the d.c. component without the 
45% loss. This can be done by in- 
creasing the values of R2 and R. in 
Fig. 1. The limit of increasing R. 
would be to make it infinite (that is, 
an open circuit -omit it altogether). 
We would still have some resistance 
effectively in parallel with C,, the 
leakage resistance of the condenser, 
which would reduce the d.c. component 
of the video signal slightly. 

Fourth, if the anti -flutter circuit is 
used in a receiver which has d.c. re- 
insertion, it must follow the d.c. re- 
inserter; otherwise, the d.c. re- inserter 
will cancel out the effect of the anti - 
flutter circuit. This fact makes it a 
bit difficult to use the circuit in re- 
ceivers which have any type of d.c. 
re- insertion except that based on 
video amplifier grid -leak bias. 

Fifth, the effects of the resistors in 
the network on the d.c. potentials on 
the picture tube must be taken into 
account and compensated for if neces- 
sary. 

Sixth, the values of the components 
must be suitable to the impedance 
level at the point in the receiver 
where the circuit is to be inserted. 

Seventh, the wiring must be care- 
fully done in such a way as to add 
a minimum of shunt capacitance to 
the video circuit, as excessive added 
capacitance would disturb the original 
high- frequency compensation. 

Two typical examples of receivers 
which can be modified to include this 
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Fig. 2. Low -frequency transmission 
characteristic of the circuit fa Fig. 1. 

Fig. 3. Partial schematic of the Malestic 
Series 106 TV receiver showing (dotted) 
the modification to eliminate flutter. 

anti -flutter circuit without too much 
difficulty are shown in Figs. 3 and 4. 
The component values given in the 
modified circuits are tentative and 
may have to be adjusted in a partic- 
ular receiver to restore the original 
picture tube potentials or to give 
maximum reduction of the flutter fre- 
quency which is found most trouble- 
some in a particular location. 

The Majestic Series 106 TV re- 
ceivers use a diode a.g.c. circuit, grid - 
leak bias d.c. re- insertion, and grid 
drive to the picture tube. Modification 
of this circuit consists simply of in- 
serting the new components between 
the peaking coils and the grid of the 
picture tube, see Fig. 3, paying at- 
tention to the caution about wiring 
capacitance given previously. 

Fada TV receiver Model S7C20 uses 
(Continued on page 78) 

Fig. 4. (A) Original video circuit of the Fada Model S7C20 TV receiver. (B) Anti - 
flutter modified circuit showing additions required to maintain circuit voltages. 
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CHOOSE THE PROBE 

TO FIT THE TEST 

By 

ART LIEBSCHER * 

IN THE servicing of modern elec- 
tronic devices, accuracy of measure- 
ment is the prime requisite for fast, 

positive analysis of circuit perform- 
ance. 

Under ideal circumstances, a test 
instrument would measure the full 
voltage in any electronic circuit. The 
instrument would have infinite input 
resistance and zero shunt capacitance; 
therefore, it would not cause any de- 
tuning, produce any alteration of 
waveform, nor develop any other detri- 
ment to normal operation of the cir- 
cuit being tested. 

From a practical viewpoint, how- 
ever, it is well recognized that the 
contact of any measuring device has 
its immediate effects on the operation 
of an electronic circuit. Depending on 
the type of circuit being tested, the 
actual degree of this effect may vary 
from negligible shunting to suscepti- 
bility to the very approach of a test 
prod. 

While some small amount of power 
from the circuit must be shared with 
the resistive input of the testing fa- 
cilities, those facilities which hold 
power -sampling requirements to a 
minimum consistent with stability and 
accuracy most nearly approach the 
"ideal." Where high- frequency circuits 
are concerned, the detuning caused by 
test prod and cable capacitance is 
often more serious than the resistive 
loading problem. Together, these prob- 
lems so complicate the measurement 
of electronic circuits as to require 
complete departure from the use of 
low- impedance, unshielded test instru- 
ments with open -wire test leads. Cop- 
ing with any one problem leads to a 
train of problems, each of which must 
be fully solved to insure accurate and 
stable readings. 

Resistive loading can be minimized 
by the use of high- impedance elec- 
tronic measuring instruments. The cir- 
cuits in such instruments, however, 
are not normally designed to discrim- 
inate between all of the desired and 
undesired potentials to which they are 
subjected. Therefore, they must be 
shielded from extraneous electrostatic 
and electromagnetic fields which would 
introduce hum, noise, and other un- 
wanted interference. For this reason, 
the majority of vacuum -tube volt- 
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(Left) The RCA WG -217 isolating probe for d.c. volt- 
age measurements. (Right) Direct WG -218 unit which 
is used for low- frequency a.c. voltage measurement. 

The scope or v.t.v.rn. probe you select will affect the test 

results obtained. Here are pointers on choosing the right one. 

meters and oscilloscopes are equipped 
with metal cases. But the problem of 
shielding does not end with the case 
alone, for there must be an electrical 
link between the point of circuit meas- 
urement and the test instrument. This 
link, in the form of a test lead, must 
also be shielded. If the test lead is 
viewed as an extension of the elec- 
tronic measuring circuit contained in 
a shielded test- instrument case, the 
logic of shielding the test lead right 
up to the tip of the test prod becomes 
obvious. 

Unshielded test leads are sometimes 
responsible for obscure effects which 
hinder measurement accuracy. A test 
lead often acts as an antenna in pick- 
ing up the signal from one circuit and 
re- radiating it to another circuit in 
the device being tested. In this way 
cross -coupling is established between 
normally shielded sections of a re- 
ceiver or other electronic device, even 
to the extent that regeneration or 
oscillation occurs. 

Although test -lead shielding serves 
to exclude interference, it increases 
circuit loading at high frequencies be- 
cause the capacitance of the shielded 
wire lowers the effective input imped- 
ance of the measuring instrument. 
However, the capacitance added by 
the shielded lead is fixed and remains 
unchanged irrespective of the position 
or movement of the lead. 

The effect of added capacitance can 
be removed and the smaller loading 
effect characteristic of open -wire test 
leads restored thrcugh the use of a 
low- capacitance test probe in conjunc- 
tion with the shielded lead. The re- 
duction in capacitance, however, is 
accompanied by a loss in signal volt- 
age entering the test instrument. 
Low -capacitance probes, therefore, are 
designed to increase the input resist- 

Formerly Test Equipment Specialist, Tube 
Dept., Radio Corporation of America, Camden, 
New Jersey. 

ance of the test instrument. When the 
signal loss in the probe is regained 
by amplification in the test instru- 
ment, the desired qualities of high 
input impedance, freedom from inter- 
ference, and minimum circuit loading 
are obtained. 

Probes, originally used as test prods 
and intended for convenience in han- 
dling the ends of flexible test leads, 
have now become housings for various 
circuit components. These components 
are often required at the point of test 
contact for least disturbance to the 
circuit and for maximum efficiency in 
supplying measurable currents through 
the test cable to the instrument. In- 
put specifications for test instruments 
should, therefore, be specified at the 
probe, if they are to represent the 
true conditions of test application. 
Panel input terminal specifications 
are meaningless where test cables 
must be added to make use of an in- 
strument, for it is as impractical to 
do without the cable as it is to hold 
the entire instrument against the cir- 
cuit being tested. 

While many electronic test instru- 
ments are now equipped with shielded 
cables, only a few have input cables 
which are designed for use with a 
number of different probes. The RCA 
WG -218 direct probe and cable accom- 
modates four varieties of slip -on probes 
which are now available. Having as- 
sorted and quickly interchangeable 
probes is like acquiring additional in- 
struments. 

In order to become familiar with the 
application of various types of probes 
now commercially available, it is well 
to consider them first by functional. 
classification. The major classifications 
are : direct probes, low -capacitance 
probes, isolating probes, . rectifying 
probes, and multiplying probes. 

Direct Probes 
The RCA WG -218 direct probe and 
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The RCA Model WG -291 demodulator probe of the crystal diode type. 
See text for details on the various circuit applications for this probe. 

cable is a "straight- through" connec- 
tion -type test probe attached to a 
single -lead shielded cable. It possesses 
the normal electrical characteristics 
of the cable itself. This probe and 
associated cable have been standard- 
ized for use with RCA oscilloscopes. 
and "VoltOhmysts," their principal 
application being for the transfer of 
electrical information from a circuit 
(or slip -on probe) to the input con- 
nector on the instrument. When used 
with RCA "VoltOhmysts" and oscillo- 
scopes, this cable provides an over -all 
input capacitance of approximately 80 
µµfd. Because -the maximum frequency 
range of the cable- and -instrument 
combination varies inversely with the 
impedance of the voltage source, it is 
impractical to state one maximum 
frequency limit. In general, all low - 
frequency voltages, even those with 
complex waveforms, can be measured 
in both low- impedance and high -im- 
pedance circuits. Accurate measure- 
ment at higher frequencies is limited 
to lower- impedance circuits. 

The direct probe and cable cannot 
be used in the accurate measurement 
of voltages of complex waves or pulses 
having considerable high- frequency 
content because cable- capacitance 
loading acts to reduce those voltages. 
Means for reducing or eliminating the 
effects of this input capacitance will 
be discussed in connection with the 
following probes, most of which are 
designed for use in conjunction with 
the WG -218 direct probe and cable. 

Low-Capacitance Probes 

The use of a small condenser in an 
oscilloscope probe, connected in series 
with the capacitance of the shielded 
test lead, provides a voltage divider 
having very small input capacitance. 
This is typified by adding an RCA 
WG -216B low- capacitance probe to the 
direct probe and cable. 

The normal capacitance of a direct 
probe and cable may be about 70 to 
100 µµfd. With selected resistance and 
capacitance combinations the input 
capacitance of a low- capacitance probe 
can be held to a value below 10 µµfd. 
Low- capacitance input, however, is not 
obtained without some sacrifice of in- 
put signal level, because this type of 
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WG -289 high -voltage probe with auxiliary WG -206 unit. La- 
ter unit is added to probe to provide required voltage division. 

Im 

- Exploded "" view of RCA WG -216B probe 
showing the various component parts. 

probe is a voltage divider. The inher- 
ent loss in the WG -216B probe is fixed 
at a factor of 10 for convenience in 
calculating the attenuating effect when 
the probe is used with a calibrated 
instrument. Because the attenuation 
factor must be applied at low fre- 
quencies as well as high, the probe 
must be frequency -compensated for a 
wide response range. 

Where the normal resistance of an 
oscilloscope is on the order of one meg- 
ohm, and the small input condenser in 
a low- capacitance probe is shunted by 
a high value of resistance, the total 
series input resistance can be raised 
to 10 megohms. The combined resist- 

WG -264 rectifying probe disassembled 
to show the various component parts. 

Table 1. Quick reference chart for selecting proper probe for the lob at hand. 

MEASUREMENT CLASSIFICATION 

D.C. Voltage(V.T.V.M.) Isolating 

High- Voltage D.C. Multiplying 
Low -Frequency A.C. Direct 

RCA 
TYPE 

WG -217 

WG -289 
WG -218 

LOADING FACTOR 
VOLTAGE 

LIMITATIONS 

11 megohms* 1500 v. d.c. 
max. 

1100 megohms* 50 kv. d.c. max. 
70 µµfd., 1 megohm* 1500 v. r.m.s.; 

4200 v. peak - 
to -peak sine 
wave* 

High -Frequency A.C. Low -Capacitance WG -216B 9 µµfd., 10 megohms 2000 v. peak -to- 
or Complex Wave peak; 500 v. 

d.c.* 

Rectified R.F. or A.C. Rectifying 

Modulated R.F. 

WG-264 1.75 µµfd., 6000 ohms 20 v. r.m.s., 28 
at 200 mc.** v. peak; 250 

v. d.c. 

Rectifying and WG -291 2.25 RAM., 2500 ohms 20 v. r.m.s., 28 
Demodulating at 200 mc. ** v. peak; 250 

v. d.c. 
* Approximate values which vary with instrument 

* * Approximate values which vary with frequency 
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ance divider and capacitance divider 
form an RC divider having both flat 
frequency response and minimum cir- 
cuit- loading characteristics. 

The WG -216B probe input condenser 
is adjustable and it is made accessible 
by unscrewing the contact tip. This 
condenser is adjusted by the manufac- 
turer to obtain best square -wave re- 
sponse. 

The WG -216B probe is designed for 
use with RCA WO -56, WO -57, a,nd 
WO -88 series oscilloscopes. Its volt- 
age input ratings are consistent with 
the input ratings of these instruments. 

The two -fold purpose of a low- capaci- 
tance probe is to reduce the capacitive 
and resistive loading effect on the cir- 
cuit being tested and to pass all fre- 
quency components in the circuit to 
the test instrument. The use of such 
a probe can in no way extend the 
frequency response of the test instru- 
ment. Some distorted waveforms seen 
on an oscilloscope, therefore, are un- 
improved by the addition of a low - 
capacitance probe. The full value of 
the probe can only be realized when 
the response of the instrument is not 
the limiting factor. 

The low- capacitance probe used in 
Conjunction with an oscilloscope gives 
that instrument a marked advantage 
which is readily observed when it is 
desired to examine the waveform in a 
sensitive circuit as. for example, a tel- 
evision horizonta; oscillator. With a 
probe that does not have low capaci- 
tance, the waveform will change its 
slope and the picture will usually tear 
out when the oscillator is detuned by 
application of the probe. With the 
low- capacitance probe, the waveform 
will have a straight horizontal ap- 
pearance between start and finish 
peaks and the TV picture is not likely 
to tear out during probe contact. 

Isolating Probes 

The RCA WG -217 d.c. probe is fitted 
with a one -megohm resistor in its 
housing to isolate the circuit under 
test from the test instrument and 
cable and to keep high- frequency a.c. 
out of the vacuum -tube voltmeter with 
which it is used. 

When this probe is applied to the 

grid of an i.f. amplifier, for example, 
the distributed capacitance across the 
one -megohm isolating resistor is the 
only path for high- frequency loss. Be- 
cause that capacitance is negligible, 
no discernible detuning problem exists. 
Although the value of the resistor is 
too high to pass any appreciable high 
frequency, it results in perfect com- 
bination with the high internal 10- 
megohm input resistance of the "Volt - 
Ohmyst" for indication of d.c. grid 
bias. The total resistance of 11 meg- 
ohms is great enough to allow bias 
reading without serious loading error. 

When it is desired to read a.c. from 
a source which also contains d.c., a 
blocking condenser is necessary. This 
condenser may be located either in the 
probe or in the test instrument. Good 
low- frequency response requires the 
use of a fairly large condenser and it 
is normally found in the instrument 
simply because it would be too cum- 
bersome to house in a probe. 

Rectifying Probes 

The primary function of a rectifying 
probe is to extend the high- frequency 
range of a test instrument. Used at 
the point of test contact, such a probe 
performs the function of a detector 
and delivers rectified output voltage 
proportional to the r.f. input voltage 
being detected. Because of the usual 
sine -wave composition of high- frequen- 
cy voltages, rectifying probes are gen- 
erally of the half -wave type capable 
of developing either r.m.s. voltages for 
vacuum tube voltmeter measurements 
or peak voltages for oscilloscope indi- 
cation. 

Depending upon whether the probe 
is to be used with a voltmeter or oscil- 
loscope, its output circuit has a long 
or short time constant. A probe de- 
signed for use with a vacuum tube 
voltmeter delivers filtered d.c. output 
proportional to the amplitude of the 
r.f. wave. A probe designed for use 
with an oscilloscope delivers d.c. out- 
put which fluctuates according to the 
amplitude modulation of the r.f. wave. 

Because the circuitry differs with 
the output requirements of rectifying 
probes, it is necessary to have special 
probes for particular applications. The 

Applications of probes used in conjunction with oscilloscope. 
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two most popular types, therefore, are 
described separately in the following 
paragraphs. 

Crystal Diode Probes 
The RCA WG -264 crystal diode 

probe contains a germanium crystal 
diode which, by proximity to the point 
of test, produces rectified output with 
a minimum of signal loss. It is a half - 
wave rectifier of the peak- reading type 
and develops a d.c. output which is 
indicated as a negative d.c. voltage 
across the input resistance of a "Volt - 
Ohmyst." The probe is calibrated for 
use with "VoltOhmysts" so that the 
measured d.c. output is equivalent to 
the r.m.s. value of the sine -wave volt- 
age at the input of the probe. 

Wh en intermediate-frequency to 
v.h.f. signals are measured, r.m.s. volt- 
age readings are normally sufficient. 
The measurement of video and sync 
signals in peak -to -peak values is not a 
function of the WG -264 type of probe. 
These values are better measured with 
a direct probe and a peak -to -peak 
reading vacuum tube voltmeter such 
as the RCA WV -97A "Senior Volt - 
Ohmyst." 

The WG -264 crystal diode probe has 
an input frequency range from 50 kc. 
to 250 mc. and an input capacitance 
of 1.75 iq fd. Its input voltage ratings 
are sufficient for applications in the 
r.f. and i.f. sections of -TV sets and 
other low -level electronic devices. 

When quantitative measurement of 
r.f. (and i.f.) is the sole consideration, 
the crystal diode probe is excellent for 
checking stage gain, tracing signals, 
locating spurious oscillations, and de- 
tecting and measuring r.f. output 
from oscillators and signal generators. 

Demodulator Probes 
Another in the family of crystal - 

diode rectifier probes, the demodulator 
probe RCA WG -291 serves to perform 
certain functions beyond the basic re- 
quirement of furnishing d.c. output. 
Although the demodulator probe will 
rectify r.f. input and produce d.c. 
equivalent to the peak value of the 
input voltage, it differs from the WG- 
264 in that it is not calibrated and 

(Continued on page 132) 

Circuit testing with a v.t.v.m. and various types of probes. 
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A few cents a month for power and a well- stocked junk box are 

the only requirements for building this home intercom system. 

ANY intercom for the home must 
be inexpensive to build and to 
operate and must be useful enough 

to warrant the cost. As the name im- 
plies, the two most important func- 
tions of the system to be described are 
answering the door and keeping in 
touch with the "King" or "Queen" in 
the nursery. Initial cost, if every item 
is bought new, and the junk box can 
not provide any help, will be about 
fifty dollars and the running costs are 
about as much as running an electric 
clock -a few cents a month. 

The installation described consists 
of three master stations and one slave 
station, all powered from the same 
amplifier. Additional stations may be 
added or some of the stations elimi- 
nated, depending upon the require- 
ments of the individual home, without 
altering the efficiency of the system. 
Because of the very low power re- 
quirements, the author runs the am- 
plifier continuously day and night and 
after a number of months of opera- 
tion not a single component, including 
tubes and rectifier, has overheated. 

The amplifier is a high -gain, three - 
stage unit built on a standard 5 x 7 
x 2 inch deep aluminum chassis. The 
tubes selected require less than three 
watts for heater power and the 
selenium rectifier power supply re- 
quires about the same wattage. To 
prevent shocks from the amplifier 
chassis, a polarized plug was used 
to insure that the chassis is always at 
ground potential. If a polarized plug 
and socket are not available, only the 
hot side of the line should be con- 
nected to one prong of the plug and 
the chassis connected to a water pipe 
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ground by a single wire. In the event 
the plug is not inserted properly the 
heaters will not light up when the 
switch is turned on and it will only 
be necessary to turn the plug over 
to obtain proper operation. 

In the amplifier shown in the pho- 
tographs a number of the resistors pic- 
tured are of greater wattage than 
those specified in the diagram. This 
is because the unit was built from 
junk box parts. All values shown on 
the diagram are for minimum watt- 
ages but no harm can be done by us- 
ing a resistor of a higher wattage 
rating if it is more readily available. 
The electrolytic condensers, in some 
cases, are of a larger capacity and 
higher voltage rating than those 
called for in the diagram. Again the 
diagram values should be taken as 
minimum values and higher capacity 
or voltage ratings may be substituted 
if more readily available. 

The biggest problem to overcome is 
hum pickup. The amplifier pictured 
uses the point -to -point wiring techni- 
que to minimize hum, with a single 
row of tie points to support the ground 
and voltage supply ends of the re- 
sistors. The decoupling and screen 
dropping resistors are mounted on the 
tie point strip. The power supply 
components are all arranged at one 
end of the chassis and the signal com- 
ponents at the other. On top of the 
chassis are placed the filament trans- 
former and the output transformer. 
The heater pins of the tubes (pins 
3 and 4 in all cases) face the power 
end of the chassis. Two leads are run 
to the heaters and the center tap 
of the transformer is grounded, to 

minimize hum. The transformer 
mounted on the edge of the chassis is 
the input transformer and was mounted 
in this spot to -you guessed it -re- 
duce hum. It is a standard output 
transformer. 

The input to the amplifier uses a 
shielded lead with the hot wire con- 
necting to one end of the input trans- 
former voice coil winding at the two - 
terminal board and the shield con- 
necting to the other voice coil lead. 
The output from the amplifier is 
handled in the same manner. No con- 
nection is made to the chassis and the 
shields are connected together only 
at the central terminal board mounted 
centrally in the cellar on a ceiling 
beam. The amplifier is located on a 
storage shelf a few inches away from 
the terminal board. 

Each station is wired to a barrier 
strip connection block, and crimp -on 
lugs are used on all leads. This elimi- 
nates the necessity for chasing all 
over the house with a soldering iron 
and simplifies troubleshooting or the 
addition of more stations. Provision 
was made for a fifth station which 
will probably remain unused until a 
garage is built. 

The station in the nursery is located 
between the crib and the bathinette 
and the pickup is sensitive enough 
to allow the smallest whimper to be 
heard. If someone rings the door- 
bell while baby is being bathed, the 
controls are within easy reach of 
Mother to tell the visitor to "return 
later" or "wait a moment" or "we 
do not want any." After interview- 
ing half a dozen storm window sales- 
men, Mother found it gratifying to be 
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C3 

0 

R1, R -1000 ohm, j2 w. res. 
R_, R3- 100,000 ohm, 1/2 w. res. 
R5-1 megohm pot. 
R6, R,1- 47,000 ohm, 1/2 

R5--- 470.000 ohm, 1/2 w. 
R8 -470 ohm, 1 w. res. 
R9-47 ohm, 1/ w. res. 
Rio -1000 ohm, 2 w. res. 
C1 -.1 pfd., 400 v. cond. 
C1, C;, C -4 pfd., 25 v. elec. cond. 

w. res. 
res. 

R6 

R9 
SRI 

RIO 

C3 -4 pfd., 150 v. elec. cond. 
C6, C6 -.01 pfd., 400 v. tond. 
C8, C1 -8 pfd., 150 v. elec. tond. 
S1- S.p.s.t. switch 
F,.-1 amp. line fuse 
T1, T8- Output trans. 5000 ohms to 6 ohm v.r. 
T3 -Fil. trans., 6.3 v. @ I amp. SRl 65 ma. selenium rectifier 
V1, V2-9001 tube 
V3- 6217C6 tube 

Complete schematic of intercom station. Any number of units can be used in system. 

able to send the others away without 
subjecting baby to a draught in the 
middle of her bath. 

The master stations are equipped 
v-ith a separate double -pole, double - 
t'.sow, center -off switch for each 
other station. The switches of all 
stations are normally left in the cen- 

ter -off position. When a call is to be 
initiated, the switch for the station 
being called is put in the "up" posi- 
tion and the message delivered from 
any distance away from the speaker, 
up to four feet or more. The switch is 
then pushed to the "down" position 
to hear the answer. When the con- 

Different methods for hooking up intercom system. See text for complete details. 

(A) 
TERMINAL BOARD 

UND I I 2 3 4 OUT 
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versation is over the switch is re- 
turned to the middle position. The 
person at the station being called 
need do nothing more than answer 
the question put to him from any 
point in the room being called. 

When the lady of the house is busy 
in the kitchen, which is a good part 
of the day, she is but a step away 
from the baby's room at the far end 
of the house via the speaker mounted 
over her work space. When supper is 
ready it requires only a softly spoken 
word with the basement switch in the 
"up" position to bring Father up from 
his various hobbies. A special dish 
need not be spoiled by having to be 
left alone at a critical moment in 
order to answer the front door when 
a few well chosen words into the 
"Butler" will keep the Fuller Brush 
salesman on the front porch until the 
crisis is past. 

The kitchen station is mounted un- 
der the metal cabinets with self -tap- 
ping screws. There is a double bot- 
tom to the cabinets so the screws do 
not extend through. The leads run in- 
conspicuously along the bottom of the 
cabinets, down the edge of the tile and 
through a small hole in the floor be- 
hind the refrigerator. The station in 
the nursery is mounted against the 
wall with wood screws that go through 
screw eyes screwed along the top 
and bottom of the cabinet. The cable 
runs down the wall and along the 
baseboard until it snakes its way 
down a hole in the corner of the room 
under the crib. Standard insulated 
staples are used for holding the 
cable. 

The front door speaker was treated 
with Walltex before being installed 
in the cabinet. This is a material that 
waterproofs the cone and is designed 
for treating wall paper to make it 
washable. It has a wax base. All 
the speaker cabinets were home -made 
of j'111" plywood and painted to match 
the walls upon which they are 
mounted. The front door and kitchen 
units are painted white and the nur- 
sery unit is a cream color. After the 
paint is dry a thick coat of paste 
wax, such as Johnson's floor wax, is 
applied. This makes the cabinets easy 
to clean as well as making them 
waterproof. 

All speakers are protected by a 
piece of copper window screen with a 
piece of an old sheet in front of it. 
The holes for the speakers were cut 
in the plywood with a fly cutter be- 
fore the cabinets were assembled. By 
cutting half way through from each 
side, a neat hole is produced. The 
cabinets are butt joined and glued 
with Stanley glue. In addition a few 
small nails, similar to those found in 
cigar boxes, were used to hold the 
pieces together until the glue dried. 

The cables running from the various 
stations to the central terminal board 
are run along the rafters. A small 
hole through the wood shingles where 
they meet the concrete foundation 
was used to bring the single shielded 
lead into the cellar from the front 
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door station. The wires were strung 
one at a time and were held in place 
by finishing nails crossed with about 
a quarter -inch spacing between the 
two nails. Wires can be installed by 
twisting them at right angles to their 
normal position, putting them be- 
tween the heads of the nails and then 
taking up the slack, which puts the 
wire under both nails. This system 
allows more wires to be added any 
time. 

The shields of the cable going to the 
nursery are grounded to a water pipe 
at a convenient spot. There should be 
only one ground in the cable of all 
the stations. If a ground wire is used 
for a return of the amplifier chassis it 
should be separate and go to the near- 
est cold water pipe. The basement 
station, which is not illustrated, is 
built slightly differently. The switches 
for calling other stations were mounted 
on an inch and a half strip of alu- 
minum which is screwed along the 
edge of the work bench. The speaker 
has a three foot wire on it so it can 
be set at any convenient spot on the 
bench, or on the floor when a big 
job is undertaken. There were no 
walls convenient to hang the speaker 
on. The first installation was a di- 
rect line from the nursery to the 
basement and was responsible for the 
author having a chance to complete 
the other stations while Mother was 
out. The slightest whimper brought 
Father up armed with bottle, safety 
pins, and so on. Another labor sav- 
ing convenience is the ability to tell 
the door -to -door salesmen "we do not 
want any" without running up the 
stairs and halfway through the house 
to open the door. 

Some trouble may be encountered 
if any of the cables exceed twenty 
feet in length. Oscillation may occur 
due to coupling between input and 
output circuits. If the wires in the 
cable can be spaced an inch or more 
from each other, this will not occur. 
Simpler, but more expensive is 
shielded wire. The author found it 
necessary to shield only one cable, 
that going to the nursery. Three wires 
are all that must be shielded: The 
input, output, and the wire that is 
connected directly to the speaker of 
the distant station. The author found 
it convenient to run a single shielded 
lead to all stations for the input cir- 
cuit in order to minimize hum pick- 
up from those stations not used dur- 
ing a particular conversation. The 
shield is also used as a return, sav- 
ing wire. If possible, color coded 
wire should be used to simplify servic- 
ing. If this is not convenient, tag the 
leads so that, at a later date, you will 
know which is which. 

As in a railroad telegraph system, 
the worst offense an operator can 
commit is to leave a switch in the 
wrong position. However; with this 
system all is not lost as is the case 
with the telegraph. If, for instance, 
Mother has left her switch for the 
basement station in the "down" or 
"listen" position and Father puts his 
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A station unit. Any cabinet appropriate to decorative scheme may be employed. 

switch in the basement to the kitchen 
"talk" position, oscillations will be 
reproduced at the two stations. This 
will indicate to Mother that she left 
her switch in the wrong position and 
that it should be returned to its neu- 
tral position since someone is trying 
to call her. It also indicates to Father 
in the basement that his message was 
not received. 

While the author claims no startling 
innovations for this set -up, this inter- 
com system works well, is virtually 
foolproof, costs little to build, and 
even less to operate -all desirable 
features for any home intercom in- 
stallation to have. In addition, it is 
easy to build and install. 

In the few months that the elec- 
tronic "Butler and Babysitter" have 
been working for the family, untold 
numbers of steps have been saved. 
It has also been gratifying to know 
that Mother need not answer the door 
when alone in the house without first 
knowing "Who's calling please ?" 30 Kitchen intercom mounted on metal cabinet. 

Under chassis view of station. This layout prevents overheating of components. 
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TRANSISTOR 

PHYSICS 

gimjd4 
IT WAS pointed out in the previous 

article (July) that in a junction 
transistor the emitter, base, and 

collector connections to the crystal are 
low- resistance (large area) connec- 
tions. In the point- contact transistor 
the emitter and the collector connec- 
tions to the crystal are point- contact 
(relatively high- resistance, small area) 
connections. Fig 10 is a line drawing 
cut -away view of the transistor. The 
base connection, however, is a low - 
resistance (large area) connection. It 
was mentioned in previous paragraphs 
that the emitter current is slightly 
larger than the collector current in 
the junction transistor and that the 
base current is extremely small. It 
has been found by experiment that in 
the point- contact transistor the collec- 
tor current (unlike the collector cur- 
rent of the junction transistor) is sub- 
stantially larger than the emitter 
current, and that the base current is 
relatively large. In the following para- 
graphs an attempt will be made to ex- 
plain these differences between the 
junction transistor and the point -con- 
tact transistor. 

Although the point- contact transis- 
tor employs what is considered to be 
either an n -type germanium crystal or 
a p -type germanium only, experimen- 
tal investigation has shown that in the 
n -type point- contact transistor, p -type 
layers occur, and that in the p -type 
contact transistor, n -type layers occur. 
Fig. 11A shows an n -type point- contact 
transistor. It is seen that under the 
emitter point is a very thin layer of 
p -type germanium (P,), and under the 
collector point is a thin layer of n -type 
germanium (N2), followed by a thin 
layer of p -type germanium (Ps). By 
observation it can be seen that the 
emitter -base section is biased in the 
forward direction. Current flow con- 
sisting mainly of holes in the P1-type 
germanium and mainly of electrons in 
the Ni -type germanium will occur. 
However, an increase in emitter cur- 
rent causes a large increase in collec- 
tor current and a decrease in emitter 
current causes a large decrease in col- 
lector current. The following para- 
graph will attempt to explain the cur- 
rent amplification of the transistor. 
Fig. 11B is an enlarged view of the 
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RCA 
2N34 

RCA's 2N32 point- contact type designed for large -signal pulse or switch- 
ing operations. The 2N33 for oscillator applications in 50 mc. region. 
The 2N34, a "p -n -p" junction type audio amplifier for low- power, low - 
frequency applications. RCA's 2N35, an "n -p -n' junction type audio am- 
plifier for low- power, low- frequency use. (Above) Westinghouse's WX -4813. 

RCA 
2N35 

By 

S. P. GENTILE and P. J. BAROTTA 
Sig. Corps Pub. Agency Dir., Hudson Tech. Inst. 

Fort Monmouth, N. J. Union City, N. J. 

Part 2. Concluding article covers point 

contact type transistors, their design, 

construction, and circuit applications. 

collector -base circuit. The potential 
energy diagram for electrons in the 
crystal portion of this circuit is shown 
in Fig. 11C. Under steady -state con- 
ditions (no signal applied), very few 
electrons climb the potential energy 
hill between N2 and P2. However, those 
that do climb the hill do not combine 
with the holes in the P2 region because 
it is a thin region. These electrons 
fall quickly down the potential hill 
between P2 and N,. When the emitter - 
base region conducts, some of the 
holes which leave the P, region of the 
emitter, drift into the P2 region of the 
collector. With holes in the P2 region 
from the emitter, the potential energy 
diagram for electrons between the 
collector and base conforms to that 
in Fig. 11D. Note that the potential 
energy hill between N2 and P2 has 
been substantially reduced, and elec- 
trons in the N2 region can climb readi- 
ly into the P2 region. Most of these 
electrons do not combine with holes 

Fig. 10. Line drawing of a cutaway view 
of a transistor of the point- contact type. 

EMITTER COLLECTOR 

(BASE 

N OR P -TYPE 
GERMANIUM 
CRYSTAL 

in this region, but fall very rapidly 
into the N2 (base) region. For every 
hole that enters the P2 region from 
the P, region, many electrons flow from 
the N2 region through the P2 region 
down into the Ni region. Thus, it is 
seen that large current amplification 
may be effected. This amplification 
of current is expressed as a (alpha) 
and is equivalent to mu (the voltage 
amplification factor of a vacuum 
tube). Mathematically, a = AL/AL, 
where AIS equals a small change in 
collector current, and Ale a small 
change in emitter current. 

Point- contact transistors have been 
made with p -type germanium as the 
main body. The theory explaining the 
operation of this type point- contact 
transistor is similar to that explain- 
ing the operation of the n -type point - 
contact transistor. The difference, of 
course, is that the main current car- 
rier consists of holes instead of elec- 
trons. The explanation in the previous 
paragraph coupled with the informa- 
tion in Fig. 12 will enable the reader 
to understand the theory of operation 
of p -type point- contact transistors. 
Note that the polarities for the emit- 
ter with respect to the base, and the 
collector with respect to the base have, 
of necessity, been changed. 

The operation of a point- contact 
transistor can be compared to the 
operation of a triode vacuum tube. 
The emitter is equivalent to the grid, 
the base to the cathode, and the col- 
lector to the plate. The base current 
is relatively large, and the major por-. 
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tion of it goes to the collector. Unlike 
the grid of a vacuum tube, the emit- 
ter draws a continuous current. The 
input (emitter) impedance is low and 
the output (collector) impedance is 
high. In a vacuum tube the input 
(grid) impedance is high and the out- 
put (plate) impedance is low. For a 
comparison of transistors and vacuum 
tubes see Tables 1 and 2. 

Bias Voltages 

In a vacuum tube the grid is usu- 
ally biased negatively with respect to 
the cathode, and the plate is made 
positive with respect to the cathode. 
With the transistor the collector may 
be positive or negative with respect 
to the base, and the emitter may be 
positive or negative with respect to 
the base. These are illustrated in Fig. 
13. The bias polarities depend on 
whether the transistor is an n -p -n or 
p -n -p junction type, or a p or n point - 
contact type. To simplify the problem 
for the technician, the diagrams of 
Fig. 13 have been prepared, which 
indicate bias polarities required for 
the various types of transistors. If one 
remembers that the n -type point -con- 
tact transistor is, by stretching the 
imagination a bit, actually, a p -n -p 
type transistor, and the p -type tran- 
sistor, is an n -p -n transistor, bias 
polarities can be remembered easily 
by the following simple rule. The 
emitter is biased in a foward direction 
with respect to the base and the col- 
lector is biased in the reverse direc- 
tion with respect to the base, in any 
transistor. 

Conclusion 

These articles have presented in 
purely descriptive, non -mathematical 
terms the fairly complicated physics 
of transistors. Although this type of 
treatment is inadequate for those in- 
terested in a quantitative presentation, 
it is hoped that the average radio -tele- 
vision technician will have a greater 
understanding and appreciation of 
those circuits employing transistors in 
the place of vacuum tubes. It may be 
mentioned here briefly that major dif- 
ferevces occur in transistor circuits 
compared with the corresponding vac- 
uum tube circuits. This is a study in 
itself and since this article was de- 
signed to be merely an introduction 
to the large number of transistor cir- 
cuits which will make their appear- 
ance on the radio -television horizon, 
no attempt has been made to discuss 
specific circuitry. 

Many articles have been written 
about the theory of transistor physics; 
however, these articles explained 
mainly the mathematical concepts, 
and as a result, to coin a phrase, "did 
not hit home" as far as the technician 
or engineer who is not directly con- 
cerned with transistor application. In 
this article the authors have at- 
tempted to provide the theoretical 
justification for a different method of 
practical transistor physics presen- 
tation. 
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Fig. 11. An "rí' type point -contact type of 
transistor. See text for complete details. 

VACUUM TUBE 
Cathode 
Plate 
Grid 
u = QEp /QEg 
Voltage Amp. 
High Input Imp. 

(grounded cathode) 
Low Output Imp. 
High Power Consump- 

tion 
Fragile 
Large in Size 

TRANSISTOR 
Emitter 
Collector 
Base 
a = QL/Qh 
Current Amp. 
High Input Imp. 

(grounded emitter) 
Low Output Imp. 
Low Power Consump- 

tion 
Rugged 
Small in Size 

Table 1. Comparison of characteristics be- 
tween vacuum tube and a junction transistor. 

Although the transistor is only five 
years old, much is expected of it in 
the near future. Many electronic units 
will be freed from the vacuum tube's 
limitations, namely, fragility, bulki- 
ness, and short life. To think that in 
such a short time since its inception, 
the combined production of transistor 
makers has resulted in an output of 
50,000 units a month. Before the end 
of 1953, output is expected to exceed 
250,000 units a month. Is it any won- 
der that they call transistors the 
miracle of the Twentieth Century? 

From the outset of radio it has been 
known that semiconductors, such as 
galena, have the ability to rectify al- 
ternating current signals. In fact, the 
"cat whisker" galena crystal was a 
standard part of the early radio set. 
But the fundamental reason why 
some substances conduct and others 
do not had to be investigated by some 
of our leading physicists before the 
transistor became a reality. 

Transistors have been introduced 
successfully in such units as the 
phono amplifier, radio and television 
receiver, hearing aid, "walkie- talkie" 
set, radar spotting device, computer, 
and other devices which employ, at 
present, vacuum tubes. No theoretical 
limitations are placed on transistor 
applications. The experts are optimis- 
tic about the possibility of overcoming 
present transistor limitations, i.e., the 
higher noise level and the effects of 
heat and humidity upon its operation. 
Because the transistor is still in its 
infancy, it is undoubtedly just a mat- 

(A) 

(B) 

P2 _N2 - PI 

POTENTIAL 
ENERGY OF 

HOLES 

+ 
+ + + + N2 `+++ + { 

P2 PI 

(0) WITHOUT ELECTRONS FROM EMITTER 

+ 
ENERGY OFI + 

++ 
HOLES P2 PI 

P OTENTIAL 
+ 

(0) WITH ELECTRONS FROM EMITTER 

Fig. 12. A "p" type point- contact transis- 
tor. Note differences from Fig. 11, left. 

VACUUM TUBE 
Cathode 
Grid 
Plate 
Voltage Amp. 
µ = QEv /AEg 
High Input Imp. 
Low Output Imp. 
IP 

EP 
IF 
Eg 
Constant E Supply 
Capacitance 
Large in Size 
High Power Consump- 

tion 
Fragile to Shock 
Reverse Bias 

TRANSISTOR 
Base 
Emitter 
Collector 
Current Amp. 
a = AIe /QIe 
Low Input Imp. 
High Output Imp. 
E, 

Ec 

Constant I Supply 
Inductance 
Small in Size 
Low Power Consump- 

tion 
Rugged 
Forward Bias 

Table 2. Comparison between point- contact 
type transistor and standard vacuum tube. 

ter of time until these problems are 
ironed out. 
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Fig. 13. Emitter and collector bias volt- 
ages for different types of transistors. 
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HIGH -VOLTAGE 

SUPPLIES 
By 

MILTON H. LOWE 

Flyback type high- voltage circuits: how they operate, 

and hints for time- saving receiver troubleshooting, 

AFEW years ago, before 19 and 21 
inch picture tubes made their ap- 
pearance, 9 or 10 kilovolts were all 

that were required to operate the 
average "kine." Nowadays, 15 kilt -olts 
is quite common, and the high voltage 
required increases as picture tubes get 
larger. You have probably noticed 
that the physical size of components, 
such as the flyback transformer and 
high -voltage rectifier tube, have not 
kept pace with the demands placed 
upon them. If anything, the tendency 
is towards smaller and smaller parts 
whose values must be calculated 
critically in order to obtain the desired 
results. Replacing these parts with- 
out regard to tolerances and charac- 
teristics may cause troubles that did 
not exist before the repair was made. 
The best way to avoid these additional 
bugs is by being careful while trou- 
bleshooting, and by using correct re- 
placement parts. 

In an effort to improve the per- 
formance of the high voltage power 
supply, some 1953 television receivers 
utilize a flyback transformer of new 
design. It has a number of extra 
primary taps to which the damping 
diode is connected, in contrast to the 
older types where the damper is con- 
nected across the secondary. The prin- 
cipal advantage of this design is the 
reduction of transformer leakage in- 
ductance and distributed capacity, 
thus extending the high frequency re- 
sponse of the transformer. This re- 
sults in a lower horizontal retrace 
time and, ultimately, reduces the 
problem of horizontal foldover due to 
lack of transformer response. 

Typical varieties of the newest types 
of high- voltage supplies are shown in 
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Figs. 1 and 2. Fig. 1 is the partial 
schematic diagram of the parts that 
comprise the high -voltage supply of 
Admiral chassis 19H1. The opera- 
tion of this type flyback circuit is 
similar to the older types. The out- 
put of the horizontal oscillator is ap- 
plied to the 6BQ6 horizontal output 
tube where it is amplified. The "Hori- 
zontal Drive" condenser and the 680 
µµfd. coupling condenser comprise a 
voltage divider for the grid input sig- 
nal. For proper operation of the cir- 
cuit, the "Horizontal Drive" control is 
adjusted so that the saw -tooth shaped 
grid signal has a peak -to -peak ampli- 
tude of 65 volts. The 68 -ohm grid 
loading resistor minimizes the tenden- 
cy toward Barkhausen -type parasitic 
oscillations. A negative grid potential 
of approximately 24 volts is developed 
across the grid -leak network consist- 
ing of the 1- megohm grid return and 
the "Horizontal Drive" condenser (in 
series with the 68 -ohm resistor). This 
potential, in conjunction with 5 volts 
of self bias developed across the 47- 
ohm cathode resistor, results in a 
total of approximately 30 volts of 
grid bias. This is a convenient num- 
ber to remember when troubleshoot- 
ing most horizontal output grid cir- 
cuits, because one measurement from 
grid -to- cathode will indicate if the 
drive and bias are approximately cor- 
rect. The amplified plate signal is ap- 
plied to the horizontal deflection coils; 
stepped -down to produce the 1.5 -volt 
filament potential for the 1B3; and 
stepped -up to produce the high volt- 
age pulse, which is rectified and fil- 
tered to produce the high voltage out- 
put. 

During the horizontal retrace, or 

flyback time, the horizontal output 
tube stops conducting, and a large 
pulse of voltage is developed across 
the flyback transformer due to the 
rapidly collapsing flux lines. This 
pulse would induce transient oscilla- 
tions in the yoke were it not for the 
damping diode, which is driven into 
conduction at this time, reducing the 
magnitude of the voltage across the 
coils and causing the oscillations to 
decay quickly. The "pi" network, con- 
sisting of the linearity coil and the 
two .047 pfd. condensers, filter this 
rectified pulse to produce the "B+" 
boost voltage (approximately 470 
volts). A good point to remember 
about "pi" networks is that the input 
leg has the greatest effect on the am- 
plitude of the network's output volt- 
age, whereas the output leg has the 
greatest effect on the phase shift 
through the network. Thus, the .047 
µfd. input condenser should be sus- 
pected if the boost voltage is too low, 
and the output .047 µfd. condenser 
should be suspected if the linearity of 
-the picture is unsatisfactory. 

The linearity and width coils are 
both tunable to provide for shaping 
the horizontal deflection current by 
shifting its phase with respect to the 
applied voltage. These controls are 
interacting and must be adjusted 
alternately to obtain the desired pic- 
ture width and shape. The width coil 
is split into two parts so that a given 
minimum of inductance shorts the 
lower portion of the flyback trans- 
former irrespective of the setting of 
the width control. 

Defects in the grid and screen cir- 
cuits of the output tube produce symp- 
toms similar to those obtained in any 
grid -leak biased audio amplifier. For 
example, if the 1- megohm grid return 
should increase in value, there is a 
strong possibility that the high volt- 
age would be intermittent in a fash- 
ion that would be the visual counter- 
part of the aural motorboating effect. 
If the .047 pfd. screen bypass should 
become slightly leaky, the width 
would be reduced somewhat. If this 
condenser should become very leaky, 
the brightness and /or width would be 
noticeably affected. 

Fig. 2 is a simplified schematic of 
a flyback circuit that is a modified ver- 
sion of the type shown in Fig. 1. This 
circuit is used in the Crosley chassis 
387, Motorola chassis TS -410A, and 
many other receivers, and is a beauti- 
ful example of simplified design. Its 
principal difference, compared to the 
circuit of Fig. 1, is the noncontinuous 
flyback primary. A 50 -ohm poten- 
tiometer, used for horizontal center- 
ing, separates the upper and lower 
portions of the flyback primary. Notice 
that a portion of the upper half of the 
primary is tunable by means of an 
adjustable slug. This provides a means 
for adjusting picture width by chang- 
ing the high voltage by a small 
amount (the picture width is a func- 
tion of two variables, namely the 
sweep and high voltage, with the high 
voltage having the greater effect). 
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RECEIVER 
CHASSIS No. 

OUTPUT TUBE GRID GRID TO 
CATHODE BIAS 

EMERSON 

D 
12 0166-D 

-20 v. / 12p. 

MOTOROLA 
TS-395 

0 TS-400 
TS -410 

-29v. 
/ 1 7 V 

[_ j 

SYLVANIA 

I -437 -3 
I -507 -I 

p VS -30V. 

DU MONT 

RA -147 
1 / I/6 * V l 

-28V. 

ADMIRAL 
22C2 
23A1 

- 
90V. -36V. 

CBS - COLUMBIA 

817 

820 

/ / / j- (,l0Ó 
r 

-35V. 

OLYMPIC 

217 

/ /V- 
1 / t- / tV/ ,7 -35V 

Table 1. Signal waveshape and the bias 
at the grid of the horizontal output 
tubes of some commercial TV receivers. 

The apparent brightness is not af- 
fected, because the change in high 
voltage is very small, about 30 volts. 
Yet with a change of this order, the 
width is visibly affected. Notice, also, 
that the grid -leak bias is 27 volts, a 
value close to that of the circuit in 
Fig. 1. The boost potential, approxi- 
mately +490 volts, is applied through 
the horizontal centering control and 
the output transformer to the plate 
circuit of the horizontal output tube. 
A parallel LC network is used to de- 
couple the horizontal deflection coils 
from the damping circuit. The 2.2- 
ohm high -voltage current limiting re- 
sistor is used instead of a 4.7 -ohm 
resistor to change the load that the 
filament winding presents to the 
primary. 

An older type flyback circuit using 
a high efficiency ferrite core in the 
transformer is shown in the simplified 
schematic of Fig. 3. The 500 µpfd. 
condenser connected from the 1B3 
filament winding to the high side of 
the secondary is the principal factor 
that permits a 14- kilovolt output to 
be obtained from this type of circuit. 
It applies a 3- kilovolt negative pulse, 
that is developed at the high side of 
the secondary at the same instant that 
the positive high -voltage pulse is de- 
veloped across the primary, to the 
1B3, and thus boosts the over -all po- 
tential across the high- voltage recti- 
fier. The 550 -volt boost voltage de- 
veloped across the .22 pfd. damper - 
cathode filter is applied to the hori- 
zontal output plate circuit and to the 
CRT first anode. The deflection coil 
is connected across the output trans- 
former secondary to obtain an opti- 
mum impedance match between the 
6BQ6 and the yoke, so as to minimize 
the tendency towards high- frequency 
ringing, which would appear as alter- 
nate light and dark vertical lines or 
bars on the raster. The potentials de- 
veloped in this circuit are much the 
same as those in the previous two. 

A word of caution is necessary be- 
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fore discussing the troubleshooting 
procedures. The most dangerous stages 
to troubleshoot are the horizontal 
output, damper, and high- voltage rec- 
tifier. Especially dangerous is the 
plate circuit of the horizontal output 
tube. This is due to the fact that the 
plate cap of this stage has a "B-I-" 
potential of from 400 to 600 volts in 
addition to an r.f. pulse of some 3 to 5 
kilovolts. Thus, you have the com- 
bined dangers of the very lethal "B =I " 
supply, and the possibilities of a 
"burn" from the r.f. Many techni- 
cians can attest to the fact that the 
plate cap of the output tube is far 
more "shocking" than the plate cap 
of the rectifier. Also, most test equip- 
ment is not designed to handle the 
high potentials found in these circuits. 
Therefore, specially insulated test 
leads, high voltage probes, and volt- 
age dividers should be resorted to in 
order to obtain a proportional indica- 
tion of the voltages and waveshapes 
present. 

Troubleshooting 

Assume that the trouble symptom 
is a black CRT (sound normal). Only 
two possible troubles exist : either the 
CRT is dead or the high voltage is 
missing. A quick, though inconclusive, 
check of the CRT is to see if the 
heater is lit. If so, the trouble is 
probably in the high -voltage circuit, 
unless the customer has described 
symptoms that may lead you to be- 
lieve that the CRT has gone. To check 
the high -voltage circuits, turn off the 
power and disconnect the lead to the 
CRT high- voltage button. Place the 
lead within 1/4" of the chassis and 
turn the power on again. An arc 
should be drawn if the high -voltage 
circuits are operating. If the arc is 
drawn, either the CRT is defective, or 
the CRT biasing circuits, including 
the brightness control, should be 
checked for a condition that would 
prevent the CRT beam current from 
flowing. Do not allow the arc to be 
drawn for more than a few moments 
as the current -limiting resistor in the 
rectifier filament circuit may be 
damaged. 

If the arc is not drawn, use a well 
insulated screwdriver to 'pull an arc 
from the plate cap of the rectifier. It 
should be about %" long for a 15- 

Fig. 3. Capehart TV chassis CX -37 high 
voltage circuit furnishing 14 kilovolts. 
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MOR 
O5C 

470 
I MEG 

6.8 

330K 

40-450 
HOR. DRIVE 

47 

37V 

6x06 

5 14KV. 

.047 +300V BOOST COND. 

+550V. 

CRT 
Is ANODE 

{ 6806 
65V 

SKV. PULSE 

+250V 

-24V.1 
FROM 
HOR. 
OSC. 

680 
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HOR 

4 

IK I 

HOR.I 
DEFL.1 
COILS1 

L _ _ J 
.1 .047 

047 IK 

BOOSTED B+ (470V.) 

163 

éi 
+15KV 

Fig. 1. Partial schematic of the high volt- 
age circuits of Admiral 19H1 TV chassis. 
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Fig. 2. Flyback transformer circuit of 
the Motorola TS -410A and Crosley 387. 

kilovolt potential. If an arc is ob- 
tained at this point, but not at the 
end of the high -voltage lead, the high - 
voltage rectifier tube is probably de- 
fective. Also, check the high -voltage 
filter condenser, if a physical one is 
used. If the arc is appreciably less 
than 1/4 ", the high voltage is too low 
and the CRT may not be bright for 
this reason. This point is discussed 
more in detail a little later. If an 
arc is obtained, touch the screwdriver 
to the plate cap of the horizontal out- 
put tube. Listen for a "click" in the 
speaker, and look for a very small 
spark at the point of contact. If both 
are obtained, the chances are that the 
output stage is OK. In this case, 
check the flyback transformer. (When 
the power is on, do not short the 
plate of the output tube to the 
chassis as this will cause either the 
low voltage fuse or low voltage recti- 
fier tube to blow.) 

A crude indication of the relative 
condition of the flyback can be ob- 
tained with an ohmmeter. The resist- 
ance from the plate cap of the output 
tube to the plate cap of the rectifier 
will range from 200 to 600 ohms, de- 
pending upon the type of flyback used. 

(Continued on page 118) 
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BUILDING THE 

By 
HOWARD SOUTHER 

Electro- Voice, Inc. 
"Phantom" view of the 
Electro -Voice "Regency" enclosure. 

Design details on a commercial folded horn enclosure which 

can be used with any high-quality 15" loudspeaker system. 

THE SEARCH for better bass re- 
sponse in loudspeaker systems pro- 
ceeds apace. In the design of an 

enclosure for promoting superior re- 
production in the lower octaves, cer- 
tain practical considerations often 
enter into the choice of construction. 

For instance, a room corner is not 
always available. This design includes 
an operational as well as functional 
styling which allows wall or corner 
placement. The height of the unit 
is sometimes important, because a 
window sill, picture, or series of 
shelves may intrude. Accordingly, the 
unit described is designed to standard 
lowboy height of approximately 29 
inches, just missing the usual window 

2120 

ó 60 
W i 40 
ó 
ó0 
W ID 

_'_IIK011___ 
alMIZ_1111111___ 

20 30 40 50 60 SO 100 
FREQUENCY N CPS 

Fig. 1. Impedance curve of the "Regency " 
with E -V 15 -inch driver of 37 cps free - 
space resonance. See text for details. 
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Fig. 2. "Regency" frequency response with 
114 -A 800 cps separate two -way system. 

Fig. 4. Intermodulation distortion with 
114 -A 800 cps separate two -way system. 
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sill and matching the height of other 
contemporary furnishings. 

For the widest choice of driver 
complement, the acoustic loading 
permits a higher, more economical 
crossover point by allowing front radi- 
ation from the large driver cone. Thus, 
a high- frequency horn of small dimen- 
sions (the E -V Model 8 -HD) can be 
housed within the structure with ease. 

A horn is conceded to be the very 
best coupling medium for a high 
quality system. When this horn uses 
the corner of the room to extend the 
mouth opening, we have what is called 
a folded corner horn.. These horns 
call for a very low crossover and the 
use of multiple components when they 
are of the indirect radiator type, such 
as the Klipsch "K" design. A more 
compact and economical system with 
800 cps crossover must include front 
radiation from the driver cone for the 
frequencies above 300 cps. This is be- 
cause the higher frequencies exper- 
ience difficulty in following the cir- 
cuitous path of the folds. 

o -......-... 11111111 ....... IR1I/i11 
211111111 
1 

zOVER POILA 1111111 

5+ 

"TP:tir .ii::ilglialil 
RTQr 

1111:1 

r 
20 100 .000 .e nnn 

FREQUENCY IN CYCLES PER SECOND 

Fig. 3. Frequency response of the "Regen- 
cy"' with the 5P15 "Radax " coaxial driver. 

Fig. 5. Intermodulation distortion with 
the E -V SP15 "Radax" coaxia system. 

20 

16 

12 

w6 
A. 

4 
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1 2 3 4 6 6 10 20 30 ' 40 50 
WATTS 

The "Regency" is an acoustic sys- 
tem of the latter type, permitting di- 
rect radiation of the frequencies above 
225 cps and efficiently horn loading 
the back of the cone for the tones be- 
low this point. 

Because the "Regency" has its own 
integrally "built -in" corner with a low 
taper -rate, it may also be employed 
against a flat wall. In this case, the 
extended bass range is preserved, but 
at a slightly lower efficiency than 
when used in a corner. The two sides 
of the cabinet, along with the floor 
and adjacent wall, form a complete 
horn, only the cabinet side of which 
is slightly compromised. Thus, very 
satisfactory extended bass is achieved 
at good levels. The listening results 
are supported by the impedance 
characteristic (Fig. 1), showing a very 
high reactive component in the 10 -30 
cps region. 

Performance 

Performance with the Electro -Voice 
114 -A and 114 -B two- and three -way 
systems using the 15W -1 15" cone 
driver, indicates unusual efficiency in 
the 30 cps region (Fig. 2). Harmonic 
distortion at the usual low room -play- 
ing levels is on the order of 2%. 

A 15" coaxial driver (the E -V SP15) 
shows no less than 3% distortion at 
low levels. Remarkably enough, at the 
higher levels around 10 -15 watts in- 
put, this driver shows less distortion 
than the multiple -way 114 series sys- 
tems. This is true because the 114 
systems are more sensitive, or efficient, 
and are being driven harder by the 
same power input. At the same lis- 
tening levels they have appreciably 
less distortion than the coaxial unit. 

Where extended high- frequency re- 
sponse is desired as a pleasing balance 
to the bass efficiency, the E -V T -35 
Super- Sonax" very -high frequency 

driver may be added as shown on the 
facing page. This is the equivalent of 
the 114 -B three -way system, and re- 
quires the supplementary X -36, 3500 
cps network and AT -37 high- frequency 
level control. 30 
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Mechanical details for constructing the Electro -Voice "Regency' loudspeaker enclosure. This housing is designed to 

accommodate a single 15" speaker, a 15" coaxial unit, or two- or three -way systems. For a two -way system it is nec- 

essary to add a high- frequency diffraction horn and with a three -way system a very high frequency tweeter is used. 

RECESS I /4'DEEP 

,- 

a- 

7 I/4 

i 

_ 

M 

T4-- 5 I/2" 

OMIT THESE PORTS WHEN 
CO -AXIAL SPEAKER IS USED 

BACK VIEW OF 
MOUNTING BOARD 
3/4" STOCK 

I6 13/16" 

32 3/B" 

STAPLE IN VINYL 
GASKET ALL AROUND 
TO MAKE AIRTIGHT 
SEAL FRONT TO BACK 

TOP VIEW WITH TOP REMOVED lt 

X 

SOUND PATH \ 

33 1/2" 

LL'i 
a k l d 

_ 

4 

FRONT VIEW 

r 

GRILLE AND CLOTH 
STAPLED IN 

N. 
I, 

____i 

EL 

i 
, _ - -___- 

I" STOCK 

USE IN A CORNER FOR 
AUGMENTED BASS 
AGAINST A FLAT WALL FOR 
NORMAL BASS 

USE SAME SIZE PORT 
OPENING ON OPPOSITE SIDE 

VIEW WITH FRONT MOUNTING BOARD REMOVED 

THIS AREA AIRTIGHT 
EXCEPT FOR SLOT AT 
BOTTOM EXHAUSTING 
TO REAR. 

ALL STOCK I /2THICK 
UNLESS OTHERWISE 
NOTED. 

4 FURNITURE a 
GLIDES 

-Ç_ 

v -s - 

2 KIMSUL INSULATION ON ALL SIDES 

AKI 
ELECTRO-VOICE 

OUNTING ASSEMBLY 

-irr- 

2 

i r r- 
v 

August, 1953 
51 

www.americanradiohistory.com

www.americanradiohistory.com


KNOW YOUR 

1953 EMERSON 

TV RECEIVERS 

By 

BRON KUTNY 
Educational Director 

Emerson Radio & Phonograph Corp. 

WITH more television stations going 
on the air daily, and with more 
communities being served by u.h.f. 

or v.h.f. stations, or both, Emerson's 
new line of TV receivers contains 
models suitable for all types of recep- 
tion. 

Ultra -High Frequency Tuner 

In the all- channel chassis 120174B, a 
continuous tuner is used in order to 
receive Channels 14 to 83. For the 
v.h.f. Channels 2 to 13, a cascode am- 
plifier turret tuner is used. Tuning 
is accomplished by means of a two - 
part concentric control for both v.h.f. 
and u.h.f. so as to reduce the number 
of knobs necessary for the customer 
to handle, and also to simplify the ap- 
pearance of the receiver. With this 

Fig. 1. Combination 

Front view of the Emerson chassis 120174B 
showing the u.h.f. tuner at the lower right. 

Complete circuit explanation of the new Emerson u.h.f. 

tuner and u.h.f.-v.h.f. receiver with servicing data. 

arrangement, the customer uses the 
channel selector and fine tuning con- 
trols for v.h.f., and only a single con- 
trol, the v.h.f. fine tuner, for u.h.f. 
The fine tuning control is connected 
through a gear and dial cord arrange- 
ment to the u.h.f. tuner control shaft 
(Fig. 1). 

Conventional balanced - to - ground 
300 -ohm input is provided for the 
u.h.f. tuner by two loops of wire fed 
through the tuner housing and fast- 
ened to the tuner chassis. (See Fig. 2.) 

of u.h.f. and v.h.f. tuners showing the tuning mechanism. 

MOUNT ON 
CABINET 

SCRIBED 
LINE 

V.H.F. 
TUNER 

6BKT 
6J6 

VHF -U.HF 
Sri TCH 

U.H.F. 
TUNER 

MIxER 
CRYSTAL 

REgTER 

G 

V.H.F FINE TuNIN6 
(UN E TUNING) 

SHAFT B PULLEY 
ASSEMBLY 

sHAFT 
E couPLR 

R-2 

AS HER C-6 

SHAFT e 
BRACKET BEAR B PULLEY 

ASSEMBLY ASSEMBLY 

SET SCREW 
N F 

TUNING 
PULLEY B SHAFT 

ASSEMBLY 

D -2 

GENERATOR 
67B OR GTE 

isT RF 
PRESELECTOR 

2N0 RF 
PRESEL EC TOR 

OSCILLATOR 
DOUBLER 
SECTION 

52 

The v.h.f. tuner uses the standard in- 
put coil arrangement. 

The u.h.f. tuner consists of two r.f. 
preselector tuned circuits which are 
equivalent to shorted -end resonant 
lines. These lines are shorter than a 
quarter wavelength for all u.h.f. chan- 
nels and, therefore, appear as induct- 
ances whose electrical length can be 
varied by the variable condenser at 
the open end. The plates of this vari- 
able condenser are sometimes bent 
and may seem to be out of shape. Ab- 
solutely no attempt should be made 
to straighten these plates. They are 
bent to maintain proper tracking over 
the entire tuning range. The r.f. reso- 
nant lines are coupled through their 
respective shields, either by loops fed 
through openings, or by slots in the 
shields. 

A 6J6, operating as a push -pull os- 
cillator using lumped constants, oscil- 
lates at one -half the desired frequen- 
cy. This push -pull arrangement and 
its operation at a lower frequency 
contributes to stable operation. To ob- 
tain the second harmonic frequency 
which is needed in the mixing action, 
the tank of the oscillator is coupled 
to a harmonic generator G7B or G7C 
crystal. The second harmonic fre- 
quency output from the crystal is 
coupled to a harmonic selector tuned 
line. The signals from this harmonic 
selector line, and the second r.f. pre - 
selector, are fed through coils L5 and 
LG to a 1N82 mixer crystal (D, in Fig. 
2). The 40 -mc. output is then applied 
to the 13- position v.h.f. turret tuner, 
where the 6BK7 r.f. amplifier is now 
used as a low -noise 40 -mc. i.f. ampli- 
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fier. (See Fig. 3.) The 6J6, V2, which 
is the v.h.f. mixer and local oscilla- 
tor, receives no oscillator plate voltage 
in the u.h.f. position and, therefore, 
the oscillator section is completely in- 
operative during u.h.f. reception. The 
mixer portion of the 6J6 has a nega- 
tive voltage applied to its grid from 
a negative tap on the power supply 
through the u.h.f.- v.h.f. switch and 
v.h.f. tuner test point, and it becomes 
another low -noise triode i.f. amplifier. 
The output from the i.f. preamplifier 
is then fed to the standard 40 -mc. i.f. 
amplifier on the main chassis. In the 
v.h.f. position, when u.h.f. oscillator 
operation is not required, the plate 
voltage is reduced but not eliminated. 
This is done to prevent cathode poison- 
ing. 

All u.h.f. tuners are pre -aligned at 
the factory and will not normally re- 
quire adjustment in the field. How- 
ever, if the 6J6 u.h.f. local oscillator 
is replaced, the tracking on the u.h.f. 
band may be off slightly. Under these 
conditions, it would be best to try 
several 6J6's until one with similar 
characteristics to the original is 
found. If another tube is not avail- 
able, it may be necessary to compen- 
sate for the minor difference by ad- 
justing C; (see Fig. 1) slightly for the 
highest channel received. 

A combined u.h.f.- v.h.f. antenna can 
be connected to the receiver through 
a common 300 -ohm lead -in, or separate 
u.h.f. and v.h.f. antennas can be con- 
nected through independent lead -ins. 
An internal connector is provided for 
use with the common lead -in, and con- 
nects the antenna into the u.h.f. or 
v.h.f. tuner when the channel selector 
is rotated to the desired position. If 
separate antennas are used, this con- 
nector can be removed from the out- 
side of the cabinet and requires no 
internal adjustments. 

The u.h.f.- v.h.f. switch, shown in the 
upper left of Fig. 4, is automatically 
operated by a cam located on the 
v.h.f. tuner shaft. This cam changes 
the switch from its v.h.f. position (as 
in Fig. 4) to its u.h.f. position (slides 
one step down) whenever the v.h.f. 
tuner is set for u.h.f. operation. In 
the v.h.f. position, the antenna is con- 
nected through switch contacts 8 -9 
and 17 -18 to the high -pass filter L5, 

and thence through switch contacts 
2 -3 and 11 -12 to the v.h.f. tuner. "B +" 
is supplied to the u.h.f. tuner through 
the 100,000 -ohm resistor R6, preventing 
the 6J6 in the tuner from oscillating 
but allowing some current flow 
through the tube to prevent its cath- 
ode from being poisoned during long 
periods of v.h.f. reception when it is 
inoperative. 

With the switch in the u.h.f. posi- 
tion, the v.h.f. antenna, or combina- 
tion u.h.f.- v.h.f. antenna, is discon- 
nected from the v.h.f. tuner and con- 
nected through switch contacts 7 -8 
and 16 -17 to the input of the u.h.f. 
tuner (terminals 3 and 4 on the con- 
nector TS -1 in Fig. 4). If a separate 
lead -in is used for u.h.f., it should be 
connected directly to the u.h.f. tuner 
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Fig. 2. Schematic diagram of the Emerson u.h.f. tuner showing test points. 

antenna terminal; terminals 3 and 4 

on the connector strip should be dis- 
connected. The single -ended output 
of the u.h.f. tuner is fed through 
switch contacts 1 and 2 to the input 
of the v.h.f. tuner. The 100,000 -ohm 
resistor, R6, is shorted out by the 
switch through contacts 14 and 15, so 
that full "B +" (150 volts) is applied 
to the u.h.f. tuner. To enable the 
v.h.f. mixer tube to function as a 40- 
mc. amplifier when tuned to u.h.f., 
fixed grid bias is applied to the mixer 
through switch contacts 5 and 6 and 
the v.h.f. test point. Of course, the 
high -pass filter is switched completely 
out of the circuit for u.h.f. operation. 

The i.f. amplifier is of conventional 
design, using three 6CB6's in three 
stagger -tuned stages. (See Table 2 for 

0 
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alignment of the i.f. amplifiers.) The 
first and second i.f. amplifiers are con- 
trolled by an a.g.c. line that is inde- 
pendent of the r.f. a.g.c. For this 
intercarrier receiver, the sound is 
taken from a 4.5 -mc. take -off in the 
second detector output circuit and fed 
to the sound i.f. amplifier. The signal 
is limited by a 6AU6, detected by a 
Foster -Seeley discriminator, and then 
fed to a conventional audio output 
circuit. Table 2 contains alignment 
instructions for the sound section of 
the receiver. 

Delay in Tuner A. G. C. 

A subject worth going into is the 
a.g.c. because of its deviation from 
the common types of a.g.c. found in 
most receivers. To appreciate the 

Fig. 3. Schematic diagram of the Emerson v.h.f. tuner described in the text. 
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variation, the need for it must be un- 
derstood. 

Early television receiver a.g.c. sys- 
tems fell into one of three general 
categories: 

1. No a.g.c. 
2. Simple a.g.c., where the control 

voltage is obtained from the negative 
d.c. component developed across the 
video detector load resistor. (Fig. 5A.) 

3. Voltage- doubler a.g.c., using a 
separate diode to rectify the compos- 

. ite video signal at the output of the 
i.f. amplifier, and adding it in series 
with the simple a.g.c. developed by television technicians but, more often signal area, the picture would become 
method 2. (Fig. 5B.) than not, not understood. To give ex- extremely contrasty and, on some re- 

The requirements for a good a.g.c. amples of two extremes, when a tech- ceivers, there would be a complete loss 

has, no doubt, been seen by many nician installed a receiver in a strong (Continued on page 114) 

COMPONENT CHECK POINT 
VARIATIONS 

LOW TO HIGH 
FREQUENCY 

POSSIBLE TROUBLE 
(If voltage readings 
are not normal) 

6J6 

' 
"B +" +150 v. Cio, Cis, Cii shorted, the v.h.f.- u.h.f. 

switch. 
Filament 6.3 v.a.c. L11 open, Cu. C13 shorted. 
R3 -20 v. to -3 v. R3 open, C12 shorted. La open or shorted. 

Di Harmonic 
Gen. Crystal 

R2 ±1.5 v. to 
±2.6 v. 

Crystal defective, L7 shorted to chassis, 
C; shorted. Voltage polarity depends 
upon crystal polarity. 

Di Mixer Crystal Current through 
RI. Insert mil- 
liammeter 

0.6 through 3.7 
to 1 ma. 

Dl defective, C4 shorted, Ls open. 

Table 1. Troubleshooting data for the Emerson u.h.f. tuner. 

Table 2. Alignment procedure for the video i.f. and sound circuits of the Emerson 120174B chassis. 

VIDEO I. F. ALIGNMENT 

STEP 
SIGNAL GENERATOR 

FREQUENCY CONNECT TO 
OUTPUT 

INDICATOR CONNECT TO ADJUST REMARKS 

1 45.75 mc. un- 
modulated 

Floating 
shield of 
converter 
tube V23 
(6J6) 

V.T.V.M. Video test 
point D 

T4 for maximum 
reading 

Adjust output of signal 
generator so that maxi- 
mum response does not 
produce more than -2 
v. d.c. on V.T.V.M. 2 43.2 mc. un- 

modulated 
Same as 

above 
Same as above Same as above T3 for maximum 

reading 

3 42.0 mc. un- 
modulated 

Same as 
above 

Same as above Same as above T2 for maximum 
reading 

4 45.0 mc. un- 
modulated 

Same as 
above 

Same as above Same as above L3, T1 for maximum 
reading 

5 41.25 mc. un- 
modulated 

Same as 
above 

Same as above Same as above L2 for minimum 
reading 

Increase output of signal 
generator 

6 47.25 mc. 400 
cycles am- 
plitude 
modulated 

Same as 
above 

Oscilloscope gain 
near maximum; 
horizontal sweep 
at 400 cycles 

Same as above L1 for minimum ver- 
tical deflection 

Set signal generator at 
maximum output 

7 44 mc. center 
frequency. 
10 mc. 
sweep. 
Marker gen- 

or at 
45.75 mc. 

See Fig. 8 Oscilloscope Same as above T4 for waveform be- 
low 

PEM5ssEE ,SET 
2° °/. EiTHER WAY 

e°" .04 O 

94i5ML } 
3.5TO 9- 

4125MC 
MG 4Z25MCA°JACENT 

° ° "° 

Set signal generator out - 
put as low as possible 

SOUND ALIGNMENT 

8 4.5 mc. un- 
modulated 
or tune to 
on- the -air 
TV channel 

Pin 7 of V4 
(through 
.01 pfd. 
con- 
denser) 

V.T.V.M. 
(through 10,000- 
ohm resistor) 

Junction of 
C30, R35, and 
R36 

T, top or bottom for 
maximum reading. 
Ts top and bottom 
for maximum read- 
ing 

Adjust signal generator 
output (or antenna 
coupling) to produce a 
1 -volt d.c. rise on meter. 
If using signal generator 
short pin 1 of V3 to 
chassis 

9 Same as 
above 

Same as 
above 

Same as above Junction of R44 
and C34 

T7 secondary for 
maximum negative 
reading 

T7 secondary adjustment 
i s on top for part 
#708018, #708151; on bot- 
torn for part #708017 

10 Same as 
above 

Same as 
above 

Same as above Same as above T7 primary for max- 
imum negative 
reading 

11 Same as 
above 

Same as 
above 

Same as above Same as above T7 secondary for zero 
d.c. reading 

4.5 MC. VIDEO TRAP 

12 4.5 mc. un- 
modulated 

Pin 2 of V3 
(through 
.01 pfd. 
condens- 
er) 

V.T.V.M. 
(negative scale) 

Junction of 
R34, Ts, and 
C29 

L8 for minimum 
negative reading 

Short pin 1 of V3 to 
chassis. Set contrast 
control completely 
counterclockwise. Re- 
peak T5 
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SIX -METER 

EMERGENCY 

TRANSCEIVER 

By 

ROBERT L. HANKEY, W3OBC 

and 

MAURICE R. JOHNSON,W3TRI4 
WAAM (TV) Engineering Dept. 

THE DESIGN of most emergency 
amateur equipment, portable gear 
intended to be carried by hand in 

particular, is necessarily a compromise 
dictated by the unyielding demands 
for lightweight, small size, and low 
battery drain. Naturally this results 
in simple receivers and low power 
transmitters. To obtain any degree 
of reliable communication between 
such units, the choice of operating fre- 
quency warrants careful considera- 
tion. 

Persons aware of current trends in 
emergency equipment probably al- 
ready realize that the six -meter band 
is being favored as the band best 
suited to this type operation. Six 
meters gives satisfactory coverage, 
yet is not cluttered with the QRM so 
typical of the more active lower fre- 
quencies. Reasonably efficient designs 
for six -meter gear are possible with 
conventional components and without 
complex circuitry, since the band is 
within the frequency ratings of most 
miniature tubes. Another point of 
amateur interest is the antenna effi- 
ciency which can be obtained with 
reasonable antenna lengths. 

For these and other reasons the 
FCDA prefers six meters for RACES 
(Radio Amateur Civil Emergency 
Service) use rather than the more 
popular ten -meter band. Local cover- 
age is likely to be more reliable 
because "six" is less frequently 
bothered by DX interference, which 
can be a serious factor. The 
FCDA's plan for "matching funds" 
to supplement community expendi- 
tures for CD radio does not allow 
for the setting up of new ten -meter 
systems, although it does allow for 
replacement and growth in exist- 
ing systems. A community about to 
set up a RACES system, or an exist- 
ing system wishing to add a network 
of hand -carried portables, would do 
well to consider six meters. 

The six -meter, hand -held trans- 
ceiver discussed here is the first of 
several equipment designs being un- 
56 

Above, the six -meter transceiver with its 
antenna. Controls are "tone- voice" switch, 
regeneration, and battery "on- off." Small 
hole is for receiver tuning. At right, one 
of the transceivers is shown in operation. 

The six -meter amateur band has advantages in 

equipment and performance over both "ten" and 
"two" for CD and other portable- emergency work. 

dertaken to provide a complete port- 
able and emergency service, and is 
thus well suited to Civilian Defense 
needs. This transceiver meets the de- 
mands for a compact, lightweight, bat- 
tery- powered unit, entirely self -con- 
tained, intended for use at locations 
that would be inaccessible to mobile 
or other equipment. 

As six meters had been selected as 
the most promising band for the 
equipment, considerable effort was di- 
rected toward an efficient transceiver 
design. Previously published material 
was carefully perused, and several 
worthwhile ideas gleaned, but no de- 
sign was encountered which complete- 
ly met our requirements. It was there- 
fore decided to establish our own de- 
sign criteria, and make trial construc- 
tions and tests to check the various 
circuits examined. 

Ordinary modulated oscillators and 
superregenerative receivers were com- 
bined in some of the simplest trans- 
ceiver designs and a test of such a 
circuit was made. A two -tube set was 
constructed, one tube for the oscilla- 
tor and detector, the other as modu- 
lator and audio amplifier. The circuit 
adapted itself to extremely compact 
construction and low battery drain, 
but the faults inherent in its sim- 
plicity did not permit the unit to meet 
our specifications. The transmitter 
proved to be much too unstable for 
dependable fixed -frequency reception, 
and the superregenerative detector 
produced excessive radiation. Body - 
capacity effects on the antenna af- 
fected stability to a great degree, 
which was considered especially un- 
desirable in a hand -held transceiver. 

These tests of the simplest trans- 
ceiver circuits indicated that some- 
what more refined circuitry would be 
necessary if any degree of reliability 
was to be obtained. 

The circuit which finally evolved 
after considerable study, test, and dis- 
cussion is a carefully balanced choice 
of the features needed to provide the 
desired stability and dependability 
without undue weight or battery 
drain. As the design of the prototype 
units progressed, every effort was 
made to avoid special, subminiature, 
or surplus parts, so that duplication 
could be more easily accomplished. 

Our contemplated six -meter project 
is based upon single- frequency net- 
work -type operation, with transceivers 
intermingled with other mobile -port- 
able and fixed station equipment, and 
with the majority of receivers in- 
tended for fixed -frequency operation. 
Therefore, crystal control of the 
transmitter became almost mandatory 
in the interest of frequency stability. 
Harmonic -type oscillator circuits were 
rejected in favor of a conventional 
triode oscillator with multiplier stages, 
since the latter was considered some- 
what less difficult to adjust and tune. 

Four stages in the r.f. lineup make 
use of two dual- triode tubes, multiply- 
ing the crystal frequency eight times 
to produce the six -meter carrier. The 
oscillator plate circuit tunes to the 
crystal frequency, with each follow- 
ing stage functioning as a doubler. 
Operating the final amplifier as a 
doubler admittedly reduces the effi- 
ciency, but this slight sacrifice avoids 
the necessity of neutralization. 

A receiver of comparable perform- 
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V3 
114 2 

C2 

LI 

C3 

Vlb 
1/2 3A5 2 

I 
31 

R 

8+ 

FIL. COMMON 

FIL. TRANSMIT 

C13 

C 

V4 
1/2 3A5 

C14 

C5 C7 

R 

V2b 
1/2 3A5 

31 

VOICE 

2 

C8 

C9 

L4 

CIO 

TO ANTENNA 

L5 

TONE --NMN 
V5 

1/2155 

CARBON 
MIKE 

T 
q 

\S3 
R 

_J___ 

EARPHONE A 
V6 

RFC2 

R5 

F L. COMMON 

CII 

C22 

FIL. RECEIVE 

R9 

8+ 

t,. R., R:, 100.000 ohm, I /,, w. res. 
R ,- 150,000 ohm, 1/ w. res. 
R 1.2 megohm, t/ w. res. 
R- 82,000 ohm, I,/ w. res. 
R7-2.2 megohm, t/2 w. res. 
Ru-50,000 ohm miniature pot 
R- 10,000 ohm, t/ w. res. 

megahnz, I/ w. res. 
R,,- 27,000 ohm, 1/2 w. res. 
Rß-47,000 ohm, t/2 w. res. 
12,u- 470,000 ohm, t/2 w. res. 
R,,-270 ohm, I w. res. 
C1-50 µµtd. ceramic cond. 
C2, C,-,. C,, C,-100 µµtd. ceramic cond. 

C17 -680 µµfd. ceramic cond. 
C1 -15 wild. ceramic cond. 
Cu, C,,, C,2-5 µµfd. ceramic cond. 
C -10 lipid. ceramic cond. 
Ctn, C_ -.001 µfd. disc ceramic cond. 
Cern, Cet 50 µµfd. ceramic cond. 

µfd. disc ceramic cond. 
C111-.25 pfd., 200 v. miniature cond. ( Aerovox 

P -282) 

BI 

Ci, .01 µfd., 200 v. miniature cond. ( Aerovox 
P -832) 

Cl -.01 pfd.. 200 v. miniature cond. 
C22-10 Aid., 150 v. elec. cond. ( Aerovox SRE 

Bantam) 
RFC RFC2-7 µhy. r.f. choke (Ohmite Z -50) 
L1-30 t. #26 en. 
L2-24 t. #24 en. 
L,-13 t.. #20 en. 
L -8 t. ±16 ere. 

L -2 t. hookup wire, wound over cold end of 
Lv (output link) 

L -8 t. #16 ern. 

Note: All coils 1/," dia., 11/16" long, wound 
on National XR -50 forms. (Turns spaced to 
fill winding space) 

Six -S, r.- D.p.s.t. toggle sw. 
S_ S p.d.t. toggle sw. 

S.,- Ha+dset sw., modified (see text) 
Xtal -6250 to 6750 kc., determined by desired 

f req. 
.82-Three size "D" 11/1 v. flashlight cell in 

parallel 
B. -Two 90 v. batteries in parallel (Burgess 

N60 or equiv.) 
Carbon mike, earphone -Part of TS -9 -Al tele- 

phone handset (see text. Purchased from 
Telephone Engineering Co., Simpson, Pa.) 

T5- Transceiver input trans., 200 and 5000 
ohms to 60,000 ohms (Stancor A3833) 

T,- Transceiver output trans., 10.000 ohms to 
50 and 2000 ohms (Stancor A3836) 

V V_, 3A5 tube 
Vu-1T4 tube 

3A5 tube 
V -1S5 tube V -3Q4 tube 

Schematic of the six -meter CD and emergency portable transceiver. The two audio tubes are shared by transmitter and 

receiver; the transmitter output tank coil doubles as an input coil for the receiver r.f. stage, thus eliminating antenna 

switching. Otherwise the transmitter is distinct from the receiver, unlike the usual tube -sharing "transceiver" circuit. 

ance was the next objective. Exami- 
nation of the superheterodyne circuit 
indicated that the inherent complex- 
ity for even moderate sensitivity 
would not be justified in this applica- 
tion. The excellent sensitivity of the 
superregenerative detector makes it 
worthy of consideration. It posseses a 
degree of a.v.e. action in itself, and its 
slightly broad bandpass characteristic 
is not particularly objectionable for 
a fixed -tuned receiver on an un- 
crowded band. Furthermore, its sim- 
plicity lends itself admirably to a 
compact construction such as this. 

A triode circuit was found to pro- 
duce the smoothest performance in 
this particular unit. One -half of a 
3A5 was finally used as about the only 
tube available. Control R5 is the re- 
generation control, made variable to 
allow adjustment for battery voltage 
changes, and to permit optimum detec- 
tor operating adjustments. The values 
of C., R1, and C. all affect the opera- 
tion and the listed values were those 
which gave best results in this circuit. 

August. 1953 

A view of the transceiver with the cover removed and antenna attached. The trans- 
mitter and receiver occupy separate chassis, simplifying construction. The receiver 
is intended for fixed -frequency use and is slug -tuned through a hole in the case. 
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The transmitter chassis, showing small size and simplicity of 
the unit. Grommet at upper left carries the antenna lead; the 
other is for receiver input. Modulator is on receiver chassis. 

The primary objections to the super - 
regenerative detector, namely oscilla- 
tor radiation and antenna loading ef- 
fects, were remedied in this receiver 
by incorporating an r.f. stage to iso- 
late the detector from the antenna. 
A pentode amplifier is used which 
helps to increase the sensitivity of the 
receiver. 

The use of an antenna changeover 
relay or switch was avoided in a prac- 
tical and convenient manner. Coil 
together with Co, serves the dual role 
of tank circuit for the transmitter 
final and also tuned input for the re- 
ceiver. Condenser Cs and R5 form the 
receiver coupling, and by proper choice 
of values very little energy is lost 
when transmitting. 

The requirements of the modulator 
and receiver audio amplifier were 
easily combined in a common circuit 
using two tubes. One winding of a dual - 
purpose input transformer couples the 
detector to a pentode voltage ampli- 
fier. The other primary introduces 
the single- button carbon mike when 
transmitting. The button current is 
drawn from the filament string. Con- 
tact bias on the voltage amplifier pro- 
duces excellent gain in the stage, 
which is RC- coupled to the power out- 
put tube. The output transformer 
secondary matches the tube to the 

Under -chassis view. Oscillator at right operates on crystal 
fundamental; all other stages, including final, are doublers. 
Parts are standard. Chassis is cut from a transcription disc. 

receiving earphone, and the primary 
is used for the Heising modulator. 

The selector switch S, injects a side - 
tone which makes a very convenient 
modulating signal for alerting or 
tuning the receiving station. Proper 
phasing of the windings in the feed- 
back loop is essential to generate the 
tone. 

The power changeover for "trans- 
mit- receive" switching is accom- 
plished by Sa. Half of this d.p.d.t. 
switch completes the ground path for 
the filaments of each section as re- 
quired, while the other half completes 
the mike or earphone circuit, depend- 
ing upon the use. The dual -purpose 
audio section operates continuously as 
it functions during both reception and 
transmission. 

The advantages of having this push - 
to -talk changeover incorporated as a 
switch in the handset were obvious. 
Several TS -9 -AJ handsets with but- 
terfly switches were available, and 
these were carefully rebuilt as d.p.d.t. 
switches by using thinner insulating 
spacers and adding two switch leaves. 
The "receive" contacts were adjusted 
to be normally closed. A length of 
four -wire cable with a shield for the 
ground return was connected from the 
handset to the transceiver proper. 

Should this handset revamping be 
Top view of the receiver and audio section. The transceiver 
transformer is at left; output /modulation transformer at right. 
The tubes, left to right, are the 1T4, 3A5, 1S5, and the 3Q4. 
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considered too laborious to the con- 
structor, the same electrical results 
can be accomplished by mounting a 
spring- return switch on the trans- 
ceiver within easy reach of the carry- 
ing handle. - 

The handset clips into the carrying 
handle when not in use. This handle 
is a U- shaped bracket which was 
folded from M6 -inch aluminum stock 
in such a manner as to grip the hand- 
set snugly. 

The controls on the front panel are 
the regeneration control, the "tone - 
voice" switch, the battery "on-off" 
switch, and an access hole for tuning 
the receiver slug. The antenna mounts 
on the front end of the cabinet and, 
if desired, a terminal strip can be 
included for external battery connec- 
tions. 

It is suggested that a careful study 
of the schematic, photographs, and 
sketches be made before duplication 
of the transceiver is undertaken. The 
parts layout and method of construc- 
tion will be evident from the photos. 
Careful adherence to the layout and 
listed parts is suggested to circum- 
vent unnecessary complications in as- 
sembly. 

The entire rig is fitted into a Bud 
CU -2110 "Minibox," measuring 6 "x10" 

(Continued on page 77) 

Receiver and audio section under -chassis view. Ceramic sock- 
ets are used for the r.f. amplifier and detector tubes. Note the 
coil- mounting bracket. Potentiometer is regeneration control. 
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ADAPTING V.O.M. AS A 

FIELD STRENGTH METER 
TRANSMITTER workers, both ama- 

teur and professional, have long 
known that the field strength meter 

is better for tuning up output and 
antenna circuits than antenna am- 
meters, plate milliammeters, or any 
other single instrument. All too often, 
however, it is not used -either be- 
cause one is unavailable for some rea- 
son, or because it would represent 
just one more bulky object to be added 
to the already heavy load of instru- 
ments and tools to be carried to the 
field. 

The photograph at right above shows 
an adapter which will convert the con- 
ventional volt- ohm -milliammeter nor- 
mally carried by a technician, into a 
sensitive field strength meter which 
will give accurate relative measure- 
ments of actual radiated power on any 
frequency up to thousands of mega- 
cycles. 

The sensitivity may be judged from 
the fact that the pointer of the in- 
strument in the photograph is being 
deflected 2/3 of full scale, or about 68 
microamperes, by the relatively feeble 
amount of power being generated (in 
this case on 50 megacycles) by a grid - 
dip oscillator in the same room. 

The adapter requires no power 
source, weighs only one -half ounce, 
can be tucked away in the meter -lead 
compartment of the instrument, and, 
best of all, it can be made in minutes 
from surplus and scrap. 

Its general aspect is shown in the 
photo above (left). The heart of the 
adapter is a 1N21 radar crystal, used 
as a detector. The mechanical de- 
sign of the adapter connects the crys- 
tal across the meter input, in parallel 
with the normal leads, which are used 
as a pickup dipole antenna. Since the 
length of the leads determines the 
resonant frequency of the detector, a 
special pair may be used for any par- 
ticularly important frequency, or they 
may be tuned by rolling them up, or 
clipping onto other nearby metallic 
objects to add length to the antenna. 

The simplest mounting base is one 
of the Bakelite fuse strips found in 
about every major surplus equipment 
item. One of the pairs is sawed off, 
leaving enough Bakelite on one side 
so that it will cover the input jacks. 

Two strips of thin brass stock (photo 
right) are cut to the approximate 
shape shown, and fastened under the 
fuse clips. Two holes one size smaller 
than the exact diameter of the meter - 
lead plugs are drilled through the 
brass and the Bakelite, and the brass 
pieces slit as shown so they form 

August, .1953 

By ELBERT ROBBERSON 

A common volt- ohm- milliammeter is quickly converted to a sensitive field- strength 
meter by connecting a crystal diode across the input terminals by a simple adapt- 
er. Meter leads plug through the adapter, securing it and providing an antenna. 

This simple adapter converts a transmitter technician's 

v.o.m. into a field-strength meter for on -the -spot checks. 

spring contacts. The holes in the Bake- 
lite are reamed slightly so the plugs 
fit snugly. The hole spacing should be 
exactly the same as that in the meter, 
so the plugs will fit through the adap- 
ter holes and into the meter jacks. 

The cartridge -like rim on the end 
of the surplus crystal is then filed off, 
and a piece of Y4" rod, either brass 
or aluminum, is then cut to make up 
the length between the fuse clips, and 
is drilled in the end to take the crystal 
tip. The extension is slipped onto the 
tip, and the assembly is clipped into 
the holder, just like a fuse. 

Of course the crystal must be clipped 
in with the correct polarity to make 
the meter read properly. 

If it is desired to make use of the 
later model crystals with pigtail leads, 

The fuse clips and brass contact strips 
are mounted as shown. Strips are slit 
for "spring" effect for positive contact. 

solder lugs may be substituted for the 
fuse clips, and the crystal mounted 
between them. 

In the field, the test leads and the 
adapter are plugged into the meter, 
the selector switch set on the micro- 
ampere position, care being taken, if 
transmitter power is high, not to "pin" 
the meter. If pickup is too great for 
safety to the meter, the leads may be 
shortened or rolled up. If insufficient 
pickup is obtained, the leads may be 
connected to other metal objects. 

The meter should be placed as far 
away as working area and vision per- 
mit so that movements of the operator 
will not affect the indications and in 
order that direct pickup from the 
transmitter is minimized. An example 
of correct placement would be the 
case of tuning a small boat transmit- 
ter, with the meter placed in sight of 
the operator on the stern of the boat 
or preferably, on the dock. With trans- 
mitters located on dry land the possi- 
bilities for placement of the meter are 
virtually unlimited, and fences, auto- 
mobiles, trees, etc., may be used to 
support or augment the antenna. 

With correct placement and a proper 
pickup circuit, excellent comparisons 
may be made for tuning transmitters 
of as little as five watts' output. The 
adapter can be used with any instru- 
ment having a microampere or sensi- 
tive low- voltage scale. 30 
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Fig. 1. External view of the security radio 
showing large dial for accurately logging 
stations, combined "on" and "off" switch 
and volume control, the interlock battery 
switch, and accessories compartment for 
battery, headphone, and the hank antenna. 

By 
H. G. BOURNE and E. J. CORDIER 

Ohio Department of Health 

A rugged, four -tube superhet which combines good sensitivity 

with long battery life-insuring reliable emergency service. 

HE fear reaction of military per- 
sonnel who were not acquainted 
with the technical details, atomic 

bomb, was appalling at Bikini and 
Eniwetok. The fear reaction of the 
uninitiated civilian is ever evident. It 
is of such magnitude that it could 
well interfere with an important mili- 
tary mission in time of war. So states 
the Army Medical Department in the 
publication "What You Should Know 
About the Atomic Bomb." 

One of the major causes of panic is 
fear. Terror of the unknown promotes 
disorganized behavior. By predisaster 
education and training, the threat of 
unknown or fantastic dangers may be 
diminished. During the emergency or 
danger situation itself, and for several 
hours to a day or more thereafter, 
other factors such as rumor, sug- 
gestibility in contrast to critical judg- 
ment, imitative behavior (people run 
when others run), and tension and in- 
security will continue to operate to 
produce panic. 

Civil defense authorities may inform 
the individual, stimulate leadership, 
dispel fear, and explain the procedure 
one must follow to satisfy basic needs 
such as hunger and safety if a means 
is available for communication with 
each household. How can this panic - 
decreasing information be conveyed 
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to the individual in the absence of 
telephone service and failure of con- 
ventional broadcast receivers subject 
to community electric service ? 

There are those who have counseled 
that aircraft, taxis, and police cars 
already equipped with radio receivers 
be provided with a public address sys- 
tem to soundcast information and in- 
struction. Such a procedure limits the 
broadcast information to short discon- 
nected phrases such as "Boil water!" 
"Stay indoors!" "Keep off the roads!" 
Such brief pronouncements containing 
a modicum of truth in the absence of 
explanation may be elaborated, dis- 
torted, misinterpreted, mangled, and 
constantly magnified with each retell- 
ing until they contribute to hysteria. 

Moreover, loud noise as from a pub- 
lic address system may, in conjunc- 
tion with other sounds, directly con- 
tribute to panic. Caldwell et alp state 
"In a disaster people may hear the 
loud noise, smell objects burning, and 
see people running. These sensory 
stimuli heighten excitement and con- 
tribute to panic behavior." Schmid - 
berg'- in describing British experience 
has stated "Auditory impressions in 
war exercise the strongest effect of all 
on nerves. The whistling of falling 
bombs, the sounds of their explosions, 
and the boom of the antiaircraft guns 

mingle in the inferno of noise with 
shattering effects on the nerves." 

Others have recommended battery- 
operated portable broadcast -band re- 
ceivers of the vacation type or auto- 
mobile radios as a means of com- 
municating with householders. In each 
household, however, unless leadership 
is maintained, the collective behavior 
of the group will be panic in type. To 
maintain leadership, civil defense com- 
munications affecting the family unit 
should be directed exclusively to the 
family head. This privacy of com- 
munication is defeated by a speaker - 
equipped vacation or automobile re- 
ceiver. Moreover, World War II re- 
collections suggest in the event of 
future conflicts the majority of vaca- 
tion receivers will be inoperative be- 
cause batteries are unobtainable. An 
automobile receiver is a heavy drain 
on the car storage battery. And, a 
dead battery is poor preparation for 
flight if evacuation is ordered. If the 
car engine is run to maintain the bat- 
tery charge, the usual caution to avoid 
running internal combustion engines 
in closed garages is likely to be dis- 
regarded in time of mental stress and 
more deaths can be anticipated from 
carbon monoxide poisoning than lives 
saved by radio -acquired information. 
Hence neither personal -type, battery - 
operated radios nor the automobile 
receiver provide a satisfactory solu- 
tion. 

A special -purpose, home -security 
radio of improved sensitivity and 
powered by a universally available 
battery is proposed by the authors. 
One receiver believed to be suitable 
is described in the hope it may stimu- 
late further development and eventual 
commercial manufacture for public 
service. 

There are now available to the pub- 
lic portable radios that are inexpensive 
and of simple operation; such fea- 
tures pose no special problem. Reli- 
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ability may be secured through the 
use of quality components adequately 
protected from the destructive forces 
of man and nature. Two features of 
the emergency home receiver, how- 
ever, require special study, i.e., source 
of power and sensitivity. 

Energy Source 

The ideal source of energy for a 
home -security receiver would be a 
single battery of sufficient capacity 
and infinite shelf life which could be 
energized by the addition of tap water 
or urine. Furthermore it should be 
of convenient size and weight, com- 
mercially available everywhere, low 
priced, and nonspillable. Since no such 
battery was known to the authors a 
single No. 6 dry cell was selected as 
a compromise. The standard No. 6 dry 
cell will deliver 80 -90 per -cent of its 
original power when placed in use at 
the end of one year and 50 per -cent 
even at the end of two years. It may 
be replaced for less than $1.00 and 
otherwise appears to satisfy the re- 
quirements of an ideal battery. 

The useful life of a No. 6 dry cell 
would obviously be too brief to operate 
any radio expected by the public to 
provide entertainment; however, in the 
event of disaster, a receiver would 
give emergency service if it was ca- 
pable of maintaining a schedule of 10 
minutes "on," 20 minutes `off" for 
8 hours (daylight) and then after an 
overnight rest the same schedule re- 
peated for a total of three days. The 
power pack was therefore designed to 
adapt the energy from a single No. 6 
dry cell to the operation of a receiver 
for three days on this timetable. It 
remained to construct a receiver to 
combine minimum battery drain with 
high sensitivity. 

The circuit and components of a 
vibrator power supply which proved 
satisfactory are shown as part of Fig. 
2. Although commercially available 
parts were utilized wherever possible, 
it was necessary to make special 
chokes and to readjust the standard 
2 -volt vibrator driver contacts to 
secure dependable starting and maxi- 
mum output voltage and current when 
operating on 1.5 volts. If the vibrator 
fails to start on 1.5 volts or the "B" 
voltage is too low due to poor vibra- 
tor action, open the vibrator by care- 
fully sawing around the can about 1/2" 

above the base. Turn the driving con- 
tact adjustment screw until optimum 
operation is obtained. Replace the can 
and hold in place with plastic vinyl 
tape. 

The audio frequency choke, CH,, de- 
serves special attention. The core was 
that of a standard output transformer 
similar to that used as the vibrator 
output transformer (Knight 8000/3 
ohms -Allied No. 62 -093). Any small 
transformer core will do. It is only 
necessary to remove the "I" section of 
the core which opens the "E" section. 
The winding will then slip off easily. 
First wrap one or two layers of vinyl 
plastic tape on the core, then wind No. 
24 d.c.c. enameled wire about the cen- 
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R, -5.5 megohm, 1/2 w. res. 
R2- 10,000 ohm, 1/2 w. res. 
R3, R -33 megohm, 1/2 w. res. 
R4- 100,000 ohm, 1/2 w. res. 
R5-27,000 ohm, 1/2 w. res. 
R,,--- 500,000 ohm pot with sw. 
R5-17,000 ohm, 1/2 w. res. 
RR -220 ohm, 1/2 w. res. 
C,, C,3-2 -gang var. cond. 8.7 -170.7 µµíd., 

11-431 µµtd. 
C2, C42-2-17 µµíd. trimmers (on C,, Cy3) 

Ca, Cc, C11-400 AA/ d. mica cond. 
C4-.002 µfd., 600 v. cond. 
CA, C,4 -.05 µfd., 400 v. cond. 
CT, C3 -.01 5jd., 600 v. cond. 
CA, C23 -.002 Aid. mica cond. 
C,0 -.005 µid., 600 v. cond. 
C75-.003 aid., 1600 v. cond. 
C16, C77, CTS -10 aid., 250 r. elec. cond. 
C10, C7 -500 µµfd., 6 v. elec. cond. 
Cm, Coo-.5 µfd., 100 v. cond. 
L1 -L.2-Adj. iron core ant. coil (Meissner 

#14-1071) 
L3 -L, Adj. iron core osc. coil (Meissner 

#14 -1074) 
Ti, T2-455 kc. iron core i.f. trans. (Meissner 

#16-6758) 

_, 

R6 

f3 - 

IIPT3 T6 CT T. 

PH. 

T3- Vibrator trans. 8000/3 ohms (Knight - 
Allied #62 -093) 

C114-32 mhy. audio freq. choke (see text) 
C112-.3 mhy. r.f. choke. Closewind 3 layers, 

15 t. each, No. 16 d.c.c. enameled wire on 
1/4" wood core. Held in place by black vinyl 
plastic tape 

CH3 -1.5 hy., 10 ma. filter choke, 95 ohms 
res. (Merit C -2973) 

CHI 2.5 mhy., 50 ma. r.f. choke (National 
R -50) 

VIB. -2 volt vibrator (Mallory type T- 4003 -2, 
Radiart 5469 -2, or Allied 56 -128. See text 
for modifications) 

Rect. -35 ma. selenium rectifier (Sarkes Tarzian 
Type 35) 

BAT. No. 6 dry cell (see text) 
PH- Single 1500 ohm headphone 
S1 S.p.s.t. interlock switch, normally closed. 

Wired in series with "on -off" sw. which is 

integral with volume control pot, R6. SC, 

closed when cover is open. 
Vi, V -1 U4 tube 
V2 -1R5 tube 
V 1S5 tube 

Fig. 2. Complete schematic diagram of the 

Fig. 3. Internal view showing vibrator po 
sis and receiver proper located on the 

battery -operated "security' radio receiver. 

wer supply mounted on the vertical chas- 
horizontal chassis. See text for details. 
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ter leg until the "window" area is full. 
Replace the "I" section, being careful 
to make good contact with the "E" 
section. One must also exercise cau- 
tion against shorting the wire to the 
core. The "I" and "E" sections are 
then held firmly in place by bending 
the mounting bracket lugs into their 
former position. 

Upon completion of the receiver and 
its included power pack, trial runs 
were made to determine the plate po- 
tential and current as well as the bat- 
tery terminal potential as the 10 min- 
utes "on," 20 minutes "off" schedule 
progressed. After four days of opera- 
tion the terminal potential of the No. 
6 dry cell dropped to approximately 
1.2 volts and the vibrator ceased to 
start. 

Sensitivity 

The home security radio was de- 
signed upon the premise that it must 
receive, during daylight hours, sta- 
tions 25 miles or more distant hav- 
ing 1000 watts or less power. Further - 
more, the reception must be accom- 
plished with no more antenna than 
could be located in a cellar or bomb 
shelter. These specifications are based 
upon the assumption that metropoli- 
tan and suburban transmitters will be 
silent following an attack for one or 
more of the following reasons : station 
destroyed, no power, personnel dead. 
Elsewhere, silence will be imposed for 
security reasons except for previous- 
ly designated transmitters located in 
the nearest supporting communities. 
The power output of these outlying 
stations will be restricted to the mini- 
mum necessary to reach the devastated 
area effectively. Transmissions will 

proceed during daylight hours in order 
that the information broadcast can be 
converted by the family head into ap- 
propriate action. 

A four -tube superheterodyne utiliz- 
ing one stage of untuned r.f. amplifi- 
cation was found to be most capable 
of achieving high sensitivity with low 
battery drain, portability, operational 
simplicity, and moderate cost. A simi- 
lar conclusion was arrived at by Pas - 
sow3 who also had the problem of 
obtaining more sensitivity from loop - 
operated receivers so that they could 
be used in isolated communities 
throughout the country rather than 
only in metropolitan areas. 

Portability and Cost 

Sufficient portability to permit the 
receiver being easily moved from the 
owner's house to a neighbor's, to the 
automobile, bomb shelter, or garage 
is desirable. "Pocket size" is consid- 
ered unnecessary since the family 
which may be required to evacuate its 
home will wisely choose to burden 
itself with no more than food, extra 
clothing, money, and valuable papers. 

The total net retail cost of the com- 
ponents of the single receiver con- 
structed was $42.50. Quantity buying, 
construction simplification, and manu- 
facturing "know how" could be ex- 
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pected to reduce the cost very con- 
siderably. However, it is believed that 
it is far better that many foresighted 
families make a financial sacrifice to 
purchase an adequately built unit 
rather than to have every household 
be induced by cheapness to buy a 
worthless product. 

General Description 

The receiver circuit is a standard 
superheterodyne employing a 1U4 in 
an untuned r.f. stage, a 1R5 as oscil- 
lator- mixer, another 1U4 in the i.f. 
stage and a 1S5 as diode -detector and 
audio -amplifier. Automatic volume 
control has been omitted and audio - 
amplification is limited to that of the 
1S5 triode since its output is suffi- 
cient to operate the headphone. The 
untuned r.f. stage represents a com- 
promise between the greater sensitiv- 
ity of a tuned r.f. stage and the neces- 
sity of a large 3 -gang condenser and 
other components which would have 
increased the size, weight, and cost of 
the receiver. 

The chassis consists of two sections 
as may be seen in Fig. 3. The hori- 
zontal receiver member contains on 
the topside tubes, i.f. cans, and vari- 
able condenser while directly beneath 
are located the usual fixed condensers, 
resistors, tube sockets, volume con- 
trol, safety switch, etc. The vertical 
power supply chassis is inset into and 
attached to the receiver unit. On the 
upper portion of the vertical chassis 

Fig. 4. (A) Comparative performance of a 
communications receiver (C.R.), the home 
security radio (A -2), and a commercial 
four -tube personal portable (E.M.). "Per- 
cent stations" represents the per -cent of 
b.c. stations within 100 -mile radius of test 
locations which were received in each of 
four power classifications: 250, 500, 1000, 
and 5000 watts. (B) Similar comparison with 
b.c. stations of 1000 watts power or less 
made at three sites as indicated on graph. 
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is mounted the vibrator and a mini - 
can containing the high voltage trans- 
former, rectifier, choke, and filter con- 
densers. Underneath are placed the 
low voltage filtering chokes and high 
capacity condensers needed to remove 
r.f. hash and audio -hum produced by 
the vibrator. This construction and the 
use of steel chassis material was found 
necessary to reduce internal noises to 
an acceptable level. 

An external view of the complete 
receiver is shown in Fig. 1. The sturdy 
metal box housing the receiver is 
10%0 inches high, 71/8 inches wide, 414 
inches deep and is provided with two 
mounting ears and a carrying handle. 
The cover when closed and locked 
insures against unwarranted use of 
the radio by inquisitive members of 
the family. The weight of the entire 
receiver and accessories is 10 pounds, 
6 ounces. 

Certain other external features 
merit special mention. An interlock 
switch is provided which automatically 
shuts off the battery when the cover 
is closed. The battery is intentionally 
conspicuous to remind the set owner 
that it must be replaced periodically 
and to facilitate its change. Moreover 
since one instinctively associates a 
limited output with a single battery, 
its prominent location tends to temper 
the receiver's use. A hank antenna is 
provided in place of the more usual 
built -in loop to add a certain incon- 
venience to operation, thereby discour- 
aging the radio's use as a casual 
"plaything." The large dial with ver- 
nier enables one to log stations ac- 
curately in advance, thereby obviating 
the necessity of station hunting dur- 
ing an emergency. 

Performance 

In the absence of suitable labora- 
tory equipment to measure absolute 
sensitivity, it was necessary to resort 
to a comparison method in order to 
evaluate the emergency receiver's per- 
formance. In the first test the securi- 
ty receiver (A -2), with 25 -foot hank 
antenna placed in a horizontal posi- 
tion six feet above ground, was corn- 
pared for sensitivity with a commer- 
cial communications receiver (C.R.) 
employing a suitable outside dou- 
blet antenna and with a commercial 
four -tube personal portable radio 
(E.M.) provided with the usual built - 
in loop. To make this comparison, 
every broadcast station within a 100 
mile radius of the test location was 
noted and placed in one of four power 
groups : 250, 500, 1000, and 5000 watts. 
The number of stations in each power 
group which each of the three re- 
ceivers was able to "bring in" during 
the daytime was recorded and the per- 
cent of the total in each power group 
calculated. The results are presented 
in Fig. 4A. This bar graph shows that 
the A -2 radio could receive consider- 
ably more stations than a commercial 
four -tube vacation portable but less 
than a commercial communications 
receiver having a sensitivity of ap- 

(Continued on page 107) 
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Six -frequency crystal marker assembled from junk -box parts. The 
circuit will oscillate at almost any frequency. Over -all cost is low. 

CRYSTAL calibrators for modern re- 
ceivers are a "must," especially for 
operation on net frequencies, but 

at 25 dollars a copy, they become a 
luxury item. Their use is even more 
important if older or more moderately 
priced receivers are used, as the cali- 
bration of these sets is seldom too 
accurate and varies as the compo- 
nents "age." Most receivers will drift 
several kilocycles in the first 20 or 
30 minutes and, if a schedule is to be 
kept on a spot frequency, it is nice 
to be able to come up "on the nose" 
even if you have forgotten to warm 
up the receiver in advance. 

One "calibrator" or marker unit 
built by the author is constructed on 
a small aluminum open -end chassis 
41/2" long x 31/2" wide x 2" high and 
contains six crystal sockets, four small 
ones for 1 /2" holders and two for 3/4" 
holders. The tube is a 6V6, but any 
pentode or beam power tube, regular 
or miniature, will be equally satis- 
factory. No power supply is included 
as there is invariably a source of 
power in the shack, and any receiver 
can supply the low heater current and 
the few ma. of high voltage required. 

If the calibrator is to be used with 
an HRO, a unit with one crystal can 
be built into a Vector C12 -M #3 
miniature plug -in turret, using a 6ÁG5, 
6AQ5, or 6AK5 tube, and the turret 
plugged into the calibrator socket of 
the HRO. One such unit is shown in 
the photograph on this page. With this 
type of construction, turning the HRO 
switch to either the 100- or 1000- kc. 
position will operate the marker, as 
the HRO switch is in the high volt - 
August. 1953 

A LOW -COST 

CRYSTAL 

CALIBRATOR 

By G. L. COUNTRYMAN, W3HH 

Crystal calibrators can be expensive, 

but versatile junior models can be put 

together at surprisingly little expense. 

age lead. The heater supply and high 
voltage come from the HRO. Many 
receivers have an accessory socket 
from which power is available. 

A simple, foolproof circuit is uti- 
lized, one that will oscillate with a 
crystal of any frequency. Your old 
friend, the modified Pierce with un- 
necessary "frills" removed, is shown 
in the schematic. If only one crystal 
is used, the socket can be wired in 
place and the selector switch elimi- 
nated. It is not too much trouble to 
plug in different crystals for different 
frequencies, anyway. A 100 -kc. crys- 
tal makes it a true calibrator; other 
crystals provide calibrated marker 
points. 

The cost is very close to the zero 
point. Most amateurs will have no 
difficulty in finding the required parts 
in their junk boxes: a small chassis, 
any convenient size; a pentode and 
socket; one or more crystals and 
sockets; two 50,000 -ohm, 1/2-watt re- 

A one -crystal version, using same circuit 
but eliminating selector switch, was built 
using a miniature tube and turret socket. 

sistors; three mica or ceramic conden- 
sers, .01 and .001 µfd., and .0001 µfd.; 
a 2.5 mhy. r.f. choke; and a toggle 
switch are all the parts required. A 
2- circuit, 6- position selector switch 
may be added for extra crystals. A 
one -watt dropping resistor may be 
needed if the "B- plus" supply is much 
higher than 150 volts. 

That's all it takes! The high volt- 
age lead in the author's copy was 
brought to a 2- terminal tie point so 
that the terminals could either be 
jumpered, or an appropriate series 
resistor added, depending on the high - 
voltage source to be used. With the 
present high voltage source (a 275 - 
volt supply that operates the monitor) 
a 30,000 ohm, 1 watt resistor is used 
to keep the voltage down to the mini- 
mum required to insure stable oscil- 
lation of the crystal. 

It is easy to begin. First look over 
your crystals, the lower the frequency 

(Continued on page 133) 

Schematic of the low -cost calibrator. It will 
work with any common pentode, although 
6V6 is shown. Receiver supplies the power. 
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HIGH -QUALITY RECORD REPRODUCTION 

AT LOW COST 

Fig. 1. Over -all view of the home -built amplifier which was 
especially designed to handle various type phono pickups. 

HE components sold for use in to- 
day's day's new high -fidelity circuits cost 
so much that the average experi- 

menter or music lover can't afford 
the parts to build the equipment he 
has read about or seen. The twenty - 
to thirty -dollar output transformers 
and the one -hundred -dollar loud- 
speakers shoo the builder right back 
to his old equipment. 

Fig. 2 is the schematic diagram of 
an audio amplifier that will match 
the hi -fi enthusiast's phono pickup 
whether it be the magnetic reluctance, 
regular crystal, or the old favorite 
Brush PL -20, which the author uses 
for 331/2 rpm broadcast transcriptions. 

The magnetic pickup preamplifier 
consists of V,, the 6SL7 tube, and its 
component parts which form a circuit 
almost identical to the General Elec- 
tric preamplifier. The required com- 
pensation for record equalization is 
built into this circuit but by varying 
the 6800 ohm input resistor to higher 
or lower values the frequency response 
will change. 

The next input, "Crystal Pickup," is 
for those regular phono -arms found 
on the typical record player. By ex- 
perimentation and curves obtained 
using the RCA constant tone record 
#84522 -A, the equalizer consisting of 
a 5 megohm resistor and 67 ¡JAM. con- 
denser was employed. 

The final input, `Blush PL -20," was 
added because so many music lovers 
have proven in the past that this 
pickup and the 16 -inch broadcast 
transcriptions equalized by the Brush 
filter cartridge, afford much enjoy- 
ment in the way of varied programs 
of radio broadcast recordings. 

Each of these inputs is switched to 
the amplifier by the rotary switch 
S,- S_ -S,. The first half of V2, 6SL7, 
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t4 

4 

Construction data on a low -cost amplifier 

that will match variable reluctance, 

crystal, and Brush PL -20 type pickups. 

is necessary for amplification of in- 
puts except for the reluctance pickup, 
whose preamplifier output is sufficient 
to drive the second half of V2 directly 
via the tone control circuit. The treble 
control, 100,000 ohms, and bass con- 
trol, 200,000 ohms, with their asso- 
ciated condensers, introduce consider- 
able loss but the preamplifiers have 
sufficient gain to overcome this at- 
tenuation. 

The second half of V2 is an ordinary 
amplifier with negative feedback in- 
corporated by omitting the cathode 
by -pass condenser. 

V,, a 6N7, is a straight- through am- 
plifier and phase inverter which also 
contains negative feedback of the 
same form described previously. The 
6N7 tube characteristics allow a 
greater voltage swing output without 
distortion than other smaller tubes 
such as the 6SN7, and also allows 
operation on the more linear portion 
of its characteristic curve. 

The push -pull output stage, con- 
sisting of two 6B4 tubes, gives that 
preferred triode low plate resistance 
with less distortion and smaller trans- 
formation ratio to the low loudspeak- 
er impedance. The output transformer 
is a low -cost Thordarson 25 -watt 
T -22S70 unit. The transformer does 
not have a flat response curve up to 
20,000 cycles but why care too much 
about its high- frequency efficiency 
when adjustment of the tone controls 
will allow greater signal input to the 
output transformer at the "fall off" 
frequency to make up for the trans- 
former loss. 

The beauty of this amplifier lies in 
the availability of bass and treble tone 
control. Reference to Fig. 3A shows 
the actual frequency response when 
the controls are set as indicated. 

It's possible to make the recording 
sound like accentuation of high or low 
frequencies, complete loss of one or 
the other, or a combination near the 
middle range of controls allows a 
small adjustment to satisfy the in- 
dividual ear. Any way, the next fel- 
low to hear your "set -up" is going to 
like some other combination of tone 
controls. Pointer knobs and dial plates 
will aid in setting controls for exact 
reproduction of the many different 
phonograph record characteristics. 

It's true one can make much more 
elaborate amplifiers with switch -in- 
equalizers for every type record on 
the market but since each individual 
likes music to suit his own taste, it 
can be adjusted by this tone -control 
combination to satisfy the conditions. 

Switch S, is added for those who 
like to experiment with feedback 
voltage direct from the loudspeaker 
winding. The frequency response 
curves of Fig. 3A and 3B were ob- 
tained with this feedback switch in 
the "Off" position. By adjusting R. 
throughout its range, where oscilla- 
tion or motor -boating does not occur 
one will find much in the way of hi -fi 
entertainment by listening to the 
tone combinations that are produced. 

The builder used a 25 -watt, 12 -inch 
speaker as a woofer and installed a 
separate 5 -inch tweeter directly above 
it. The speaker combination was 
mounted in a bass reflex cabinet built 
to specifications given in "Data -Print 
2" in the June 1952 issue of RADIO & 

TELEVISION NEWS. 
EDITOR'S NOTE: In order to keep 

the cost of this unit low, the author 
has built a preamp, amplifier, and 
power supply on a single chassis. 
Where cost is no object, readers are 
referred to "The RADIO & TELEVISION 
NEWS Preamp" (Nov. 1952) and "Im- 
proving the Williamson Amplifier" 
(Feb. 1953) for circuits capable of ex- 
cellent performance. -{30 
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R1 -6800 ohm, 1/2 w. res. 
R2, R8 -3.3 megohm, 1/2 w. res. 
R3, R4- 68,000 ohm, 1 w. res. 
R5, R6- 33,000 ohm, 1 w. res. 
R7- 68,000 ohm, 1/2 w. res. 
Re, R11- 180,000 ohm, 1/2 w. res. 
R10- 27,000 ohm, 1/2 w. res. 
R12 -5 megohm, 1/2 w. res. 
R13 -2 megohm pot. ( "Volume Control") 
Rli, R2 -1500 ohm, I w. res. 
R15, R21- 22,000 ohm, I w. res. 
R16, R22- 56,000 ohm, 1 w. res. 
R77- 100,000 ohm pot. ( "Tone Control") 
R15- 100,000 ohm, 1/2 w. res. 
Rte -4700 ohm, 1/2 w. res. 
R20- 200,000 ohm pot. ( "Tone Control ") 
R21 -1800 ohm, 1 w. res. 
R24- 270,000 ohm, 1/2 w. res. 
R25, R26- 130,000 ohm, 1 w. res. 
Res, R30- 240,000 ohm, 1/2 w. res. 
R20- 10,000 ohm, 1/2 w. res. 
Rsi- 50,000 ohm pot. ( "Feedback Control ") 
Rs -750 ohm, 10 w. wirewound res. 
C1, C6 -.05 pfd., 400 v. cond. 
C2, C3 -.2 pfd., 600 v. cond. 
C4 -.02 pfd., 400 v. cond. 
C0 -.0I pfd., 400 v. cond. 
C -67 µpfd. ceramic cond. 
C, -20 pfd., 25 v. elec. cond. (used only if 

feedback is eliminated) 
C6, C19, C,2, C13, C14, C,6, C,9 -.06 pfd., 600 

v. cond. 
C. -124 ppfd. ceramic cond. 
C17 -.25 pfd., 400 v. paper cond. 
C18, C19 -40 pfd., 450 v. elec. cond. 
C10 -30 pfd., 150 v. elec. cond. 
T, -Power trans. 350 -0 -350 v. @ 200 ma.; 5 

v. @ 3 amps.; 6.3 v. c.t. @ 6 amps. 
(Thordarson T -22R07 or equiv.) 

RIS 

ao 

T+125V 
V2 

6$L7 
RIG V21 

R21 

R22 

R25 R26 
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C14 +1679 

6N7 
V3 

R19 R23 

I2 

R2o R3 

JI- RELUCTANCE PICKUP 
22- CRYSTAL PICKUP 

J3 -BRUSH PL-20 

T2 -Fil. trans. 6.3 v. c.t. @ 3 amps. (Thordar- 
son T -21F10 or equiv.) Ground one side of 
secondary. 

T3- Output trans. 5000 ohms plate -to -plate 
(Thordarson T -22570 or equiv.) 

CH1 -12 hy., 100 ma. filter choke (Thordarson 
T -20053 or equiv.) 

F1 -Line fuse 
Ss- S2 -S3 -3 -pole, 3 -pos. rotary wafer switch 

= + 45V 
-t 

CRI 
CIB 09 

5,0 V.A.C. 

5Y3 V6 

6 oq 
Ceo !r 

60 V 

R32 

PL 

6.3 V 
FIL 

VI V2 V3 

S4- S.p.d.t. switch ( "Feedback ") 
S5- S.p.s.t. switch ( "Power ") 
PL1 -6.3 v. pilot lamp 
1 -Brush filter unit (for Brush PL -20 pickup) 
Jl, 12, J3--- Closed circuit phono jack 
V1, V .-6SL7 tube 
V3 -6N7 tube 
V4, Vs--6B4 tube 
V5 -5Y3 tube 

R31 

ar 

OFF 54 

rr 
55 K 

FI 

Fig. 2. Circuit diagram and parts list covering a low -cost audio amplifier which uses standard, easily -available components. 

410 

+5 

Fig. 3. (A) Amplifier response with various 
positions of tone controls. Note particu- 
larly that where "maximum" and "mini- 
mum" is shown reference is made to the 
physical position of tone controls and not 
to response. In operation there is an inter- 
action between bass and treble circuits. 
(B) Over -all amplifier response with tone 
control circuit out. Input is at the crys- 
tal phono jack. Power output is 9.3 watts. 
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Fig. 4. Under chassis view shows terminal -board construction of unit. 

Fig. 5. Side view of amplifier showing location of phono pickup jacks. 

SPEAKER 
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Mrc's RADIO 

SERVICE SHOP 
By JOHN T. FRYE 

THAT DOES IT!" Barney sudden- 
ly snapped as he threw down the 
tools he had been using in an at- 

tempt to adjust the linearity of a TV 
set. "I'm going to find what's caus- 
ing that interference or know the rea- 
son why!" 

Mac, his boss, cocked a sympathetic 
eye at the face of the picture tube. 
The test pattern on it was moving 
steadily downward. By adjusting the 
vertical hold control the boy could 
make the picture frame correctly for 
a few seconds at a time, and then a 
dark, inch -wide band of interference 
could be seen moving slowly from the 
bottom to the top of the pattern. 
When this line reached the top, how- 
ever, it replaced the blanking bar 
there, and then the picture started 
sliding down again. 

"It'll be a good trick -if you can 
do it," Mac commented skeptically. 
"That thing has been hanging around 
for two days now." 

"Just watch Uncle Barney; he's got 
it all planned," the youth boasted. 

He was already connecting a hot- 
shot battery to the inverter normally 
used in the service truck to supply 
small amounts of 117 volt a.c. from 
the car battery when needed. This 
combination went into a knapsack on 
his back. The leather shoulder strap 
of the shop's Simpson field strength 
meter was adjusted so that the meter 
was carried in front of him. This in- 
strument was plugged into the in- 
verter, and a folded dipole fashioned 
from twin -lead and supported on a 
T -frame made of plaster lath was con- 
nected to the meter's 300 -ohm bind- 
ing posts. A pair of phones on the 
boy's head was plugged into the jack 
of the field strength meter. 
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THE FIELD STRENGTH METER 

He switched on the instrument, care- 
fully manipulated its fine -tuning con- 
trol, and swished the probe antenna 
about as he listened intently. 

"Contact!" he shouted triumphant- 
ly. "I can hear it fine, and it reads 
thirty microvolts on the meter. Open 
the back door and let old bring -em- 
back- alive- Barney out. If you don't 
hear from me in a couple of days 
you'd better send out a search party." 

"I'll not wait that long," Mac 
shouted back so Barney could hear 
him with the phones on. "Neither your 
legs nor that hot -shot battery will 
last very long with the load they are 
carrying." 

Barney sallied forth into the alley 
and Mac, still chuckling at the ludi- 
crous figure his assistant made with 
all the paraphernalia, went back to 
the bench and picked up what Barney 
termed "Mac's idea of a thrilling 
whodunit book." It was Milton Kiver's 
"TV Servicing Shortcuts" and really 
was as fascinating to Mac as any col- 
lection of detective stories; for it was 
not made up of just rare service prob- 
lems but was composed of actual cases 
encountered in routine servicing of a 
wide variety of sets. He became so 
engrossed in reading about the symp- 
toms and then trying to guess the 
trouble before reading ahead to see 
if he was right or wrong that he did 
not note the passage of time. When 
he did look up it was to see the test 
pattern standing perfectly still with 
no sign of interference. At the same 
time there was a lusty kicking at the 
back door to indicate the interference 
sleuth had returned. 

"Mission accomplished!" Barney an- 
nounced triumphantly as soon as Mac 
opened the door. He lumbered inside 

and waved an old- fashioned sharp - 
pointed light globe under Mac's nose. 
"I just watched the meter and kept mov- 
ing toward where the antenna's direc- 
tional pattern and the changing meter 
reading pointed, and I walked right 
up to this relic in a socket over a 
loading platform down the alley. 
When I told the store owner about it 
and offered to buy him a new bulb 
for this one, he said I was welcome 
to it for it had been fouling up a TV 
set in the store for a couple of days. 
too. Said he couldn't imagine where 
the maintenance man ever found the 
thing in the first place. Anyway, it 
pats out a mean 5000 microvolts on 
Channel 6 when you put the antenna 
right up against it." 

"Anyone comment on your appear- 
ance ?" Mac asked with a grin as he 
helped Barney out of his rigging. 

"No, but a gang of little boys gave 
me a hard time. They called me 
'Flash' and kept wanting to hear me 
talk to my space ship. Finally I had 
to tell them that if they didn't scram 
I was going to melt them down with 
my atomic disintegrator pistol." 

"Guess we've got to rack up an- 
other victory for the good old field 
strength meter," Mac commented as 
he fondly patted the gray enamel case 
of the instrument. "This thing has 
more uses than a piece of twine." 

"Yet quite a few technicians try to 
get along without one," Barney 
pointed out. "They argue that all a 
field strength meter is good for is to 
tell if a signal is coming down the 
feed line and to help point the an- 
tenna at the station when you install 
it. They say they can tell all this 
just by watching the set itself." 

"Then they've got a better eye than 
I have. We found out from experience 
with the meter that as soon as you get 
past 200 microvolts of signal it takes 
a tremendous increase to show much 
effect on the picture. The a.g.c. cir- 
cuit does its best to hold the signal 
delivered to the picture tube at the 
same value no matter how the signal 
at the antenna terminals changes. If 
you line up an antenna with just a 
picture for an indicator, you get the 
impression the main receiving lobe is 
much, much wider than it really is. 
With the meter, since it responds to 
the slightest change in signal strength, 
you can point the antenna right on 
the button. However, I'll not argue a 
signal strength meter will do a lot of 
jobs that cannot be done by any other 
means; I'm simply convinced it does 
these jobs quicker, easier, and more 
accurately." 

"Know what you mean," Barney 
agreed. "When I run up against a 
set with a normal raster but with 
weak picture and sound or none at 
all, my first move is to hook the 
field strength meter to the antenna. If 
a good signal is coming in, I know 
I can concentrate on the set; if not, 
I know I'm in for some roof scamper- 
ing. A funny thing, too, is how much 
that meter impresses the average cus- 
tomer." (Continued on page 124) 
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Over -all view of the motor yacht , "Miss Eico " showing radio and 
TV antennas and direction finder loop. Station WCBS' transmit- 
ting tower at New Rochelle, N. Y. may be seen at right rear. 

Add to the pleasure and safety of your cruises 

by using modern marine electronic equipment. 

THE longing which prompted Masefield to declaim "I 
must go down to the sea again ", has obviously gripped 
large segments of the American populace as literally 

thousands are joining the ranks of small boat -owners 
each year. Whether the "sea" is the Atlantic Ocean, 
Lake Michigan, or some quiet inland lake or riverway, 
the lure is proving irresistible to many a weekday 
"landlubber ". 

The questions foremost in the minds of the average 
present or prospective boat owners are what electronic 
equipment should I have and what will it cost ? Since 
the War, many marine electronic items have been made 
available to the small boat owner through simplification, 
miniaturization, and price reduction. Today even the 
most modestly priced bottom can boast of a radio re- 
ceiver capable of tuning the marine bands. From such 
minimal equipment the electronic gear a boat may carry 
will range all the way up to an elaborate installation 
worthy of an ocean -going liner. 

Should the boat be a small one which is to be operated 
exclusively in charted channels or within sight of land, 
electronic equipment is not essential. Any gear which is 
installed, however, adds to the operating convenience of 
the craft but falls more or less into the "luxury" category. 

For craft operating in open waters out of sight of 
land, a two -way radiotelephone is virtually a "must" for 
the safety of those aboard. Radiotelephone can be readily 
used from any near -shore location and, should an emer- 
gency arise, the Coast Guard can be summoned. This 
same equipment may be used for ship -to -ship contacts for 
the friendly exchange of information ranging all the way 
from navigational tips to the latest dope on where the 
fish are running. Because of the shared enthusiasm for 
boating, many friendships have been formed as a result 
of such informal ship -to -ship radio contacts- reminiscent 
of the friendships begun on the ham bands. 

If you are a good seaman, one that can navigate with 
confidence by compass alone, perhaps you will not re- 
quire the second piece of "must" equipment for the deep - 
water sailor. If, however, you are dubious about your 
seamanship or will be navigating in totally unfamiliar 
waters, a radio direction finder is a handy item to have 
aboard. Needless to say when the fog rolls in the direc- 
tion finder becomes the yachtsman's "best friend ". 

(Continued on page 108) 
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ELECTRONICS 
FOR THE 

YACHTSMAN 
By HARRY R. ASHLEY 

Pres., Electronic Instrument Co.. Inc. (Eico) 

The Bludworth Marine di- 
rection finder which covers 
beacon, broadcast. and ma- 
rine bands for widest pro- 
tection and surest results. 

Bendix recording depth find- 
er aboard the "Miss Eico.' 

Jefferson Travis radiotel- 
ephone, Surrette battery 
charger, Eico battery elim- 
inator and charger, trans- 
mitter output meter, and the 
charge indicator (on panel). 
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Seeez<aerawai SHORT -WAVE 

Compiled by KENNETH R. BOORD 

THE Japanese Standard Frequency 
Station, JJY, can be heard on 4.000 
(error: 5x10 -8) daily 1900 -0900 and. 

on 8.000 (error: 5x10 -8) at 1600 -0600; 
QSL's by card; QRA is Radio Regula- 
tory Commission, Standard Frequency 
Section, Engineering and Monitoring 
Division, Minato -ku, Aoyama, Tokyo, 
Japan. (Ishikawa, Takemi, Japan) 

* * * 

This Month's Schedules 
Albania -Radio Tirana now oper- 

ates on announced 6.570, 7.853 with 
English 1415, French 1330, German 
1400, Italian 1315, 1500. (WRH) 

Anglo- Egyptian Sudan -Radio Om- 
durman noted near 7.655 at 1330 with 
call, then talk or news in Arabic, fol- 
lowed by Arabic music. (Pearce, Eng- 
land) 

Angola- Luanda, 9.472A, noted with 
music 1505; Portuguese announce- 
ments; weak to fair. (Cox, Dela.) 

Argentina -LRY1, 9.760, Buenos 
Aires, noted mixing with TGWA, 
Guatemala, around 2350. (Cox, Dela.) 
Strong in Tokyo around 0600. (Ishi- 
kawa) Radio El Mundo, 6.120, heard 
2000 -2030, fair level; all - Spanish. 
(Borne, Sweden) LRA, 15.345, noted 
with news to North America 1815, 
strong. (Zerosh, Pa.) 

Australia - Radio Australia has 
been moving around in its 0700 -0845 
beam to Eastern North America, due 
to QRM; by this time may be using 
11.840 or may have moved to the 
31 -m. band (try 9.540 or 9.615). Dex- 
ter, Iowa, notes VLA15, 15.200, very 
good around 2200. 

Bolivia -CP38, 9.497, La Paz, noted 
opening 2030 at good level. (Ferguson, 
N. C.) Heard opening 1756 with "On- 
ward, Christian Soldiers." (Pearce, 
England) 

Borneo (USI) -The Home Service 
of Radio Republic Indonesia is heard 
on 5.030 from Bandjermasin, with 1 
kw., until 1030 closedown. (Japanese 
Short -Wave Club) 

Brazil - Radio Relogio Federal, 
4.905, Rio de Janeiro, noted 1730 re- 
laying "A Voz do Brasil." (de Mes- 
quita e Sousa, Portugal) ZYK2, 15.145, 
Recife, noted in Sweden 0930 -1010 
with QRK4 signal. (Borne) Radio 
Tamoio, ZYC8, 9.610, good level 1915- 
1930. (Oestreich, Wash. State) 

British Honduras - Radio Belize, 
4.950, noted with news 1800; identify- 
ing 2130, followed by commercials, 
then light music; has trouble with 
Radio Dakar, Fr. West Africa, prior 
to 1800. (Cox, Dela.) 
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British New Guinea -VLT6, 6.130, 
now used exclusively by Port Mores- 
by, noted 0600 with ABC news relay. 
(Ferguson, N. C., others) 

Bulgaria -Radio Sofia, 9.700, lately 
has had English 1800 -1815. (Zerosh, 
Pa., others) Now has news for Europe 
1500 and 1615 on 6.070, 7.671A. 
(Pearce, England) 

Cape Verde Islands -Praia, 5.890A, 
noted daily 1530 -1700. (de Mesquita e 
Sousa, Portugal) 

Ceylon -Commercial Service, 15.120, 
noted opening 2030; BBC news relay 
2100. (Ferguson, N. C., others) Good 
on 11.975 at 0830. (Riggs, Calif.) Noted 
parallel on 9.520 at 1000 -1230 close- 
down. (Gay, Calif.) 

Chile- CE766, Radio Yungay, San- 
tiago, noted on 7.660 fair level 1550 
with music. (Cox, Dela.) Schedule is 
0630 -0130. (WRH) Radio Sociedad Na- 
tional de Mineria has been varying 
lately around 11.945- 11.957; noted to 
around 2200. (Stark, Texas) Schedule 
is 0630 -2300 and outlets are listed 
CE622, 6.220, 5 kw., and CE1198, 
11.985, 2.5 kw. (WRH) 

Colombia -A new station of Radio 
Cadena Nacional has been heard on 
announced 4.935 signing off between 
2230 -2300; HJFV, Radio Neiva, 4.855, 
is now on the air until 2300 weekdays, 
to after 0100 Sun. (Radio Sweden) 
HJFK, 6.098, Pereira, fair level 2010; 
slight QRM. (Norman, N. C.) 

Costa Rica -TIHV, San Jose, is a 
new station heard on 6.008A; an- 
nounces "Radio Cristal;" strong after 
2230 when is in clear; suffers QRM 
earlier from HJCH, 6.009, and CJCX, 
Rome, and YSS on 6.010. (Robbins, 
Ind.) 

Cuba -COCQ, Havana, is now using 
9.675 on an irregular schedule (moved 
from 8.825). (Robbins, Ind.) 

Cyprus -Sharq -al -Adna sent sched- 
ule of 2225 -0130 daily, 0130 -0330 Fri. 
and Sun., 0330 -1500 daily on 635 kc., 
6.120, 6.170, 6.790, 9.650, 11.720. 
( Seheiner, N. J.) 

Czechoslovakia- Prague, 9.95, heard 
with English to North America 2300 - 
2330A. (Hyson, Md., others) 

Denmark -OZF, 9.52, Copenhagen, 
noted with improved signal in North 

(Note: Unless otherwise indicated, all time is 
expressed in American EST; add 5 hours for 
GCT. "News" refers to newscasts in the English 
language. In order to avoid confusion, the 24 
hour clock has been used in designating the times 
of broadcasts. The hours from midnight until 
noon are shown as 0000 to. 1200 while from 1 
p.m. to midnight are shown as 1300 to 2400.) 

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. 

American beams 2030 -2130, 2200 -2300. 
(Jim Smith, Mich.; Saylor, Va., 
others) 

Dominican Republic -HI2A, Santi- 
ago de los Caballeros, has moved from 
9.680 to 4.840; signal peaks in Ind. 
around 2000, then fades to a lower 
level and mixes badly with YVOX, 
Venezuela, same channel. (Robbins) 

Dutch New Guinea - Radio New 
Guinea soon is to be returned to Biak 
from Hollandia; will have a new 
studio, a 5 kw. transmitter. (NNRC, 
others) 

Ecuador - Summer schedule of 
HCJB, Quito, includes English to 
North America 2100 -2400, 9.745, 11.915, 
15.115, and 2300 -2400 also on 6.05; 
English to North and South America 
0630 -0730 on 9.745, 11.915; English to 
Europe 1600 -1700, 17.89, 15.115, 11.915, 
and 1700 -1730, 17.89, 15.115; English 
to Pacific 0130 -0500 on 15.115, 11.915, 
9.745; off the air Mon. (Matherly, 
Ohio) 

Egypt- Current schedule of Cairo, 
11.815, is 1320 -1600 (Sat., Sun. to 
1700); news 1330. (Bellington, N. Y., 
others) Noted on 9.750 lately as early 
as 1035 with call in Arabic. (Pearce, 
England) Heard on this channel 2345 
with Arabic Service in news and 
Western music. (Sanderson, Australia, 
and others.) 

Ethiopia -Radio Addis Ababa, 15.- 
040A, noted 1330 in English. (Mast, 
N. Y.) 

Fiji -Some months ago, the Posts 
and Telegraphs Department experi- 
mented on 6.100 parallel with regular 
5.995 at Suva; latter has ABC news 
relay 0400; operates around 0030 -0500. 
(Cushen, N. Z., others) More recently 
has tested on 3.980. (Radio Australia) 

Finland -Helsinki, 15.19, noted in 
English around 1430 -1440. (Golden, 
Mass., others) 

France - Paris noted opening in 
French on 15.24 at 0730, excellent 
level. (Golden, Mass.) Heard parallel 
on 9.55, 6.200 at 1745 tune -in with 
Paris -Inter session in French. (Bel - 
lington, N. Y.) The English Service to 
Great Britain now is daily 0145 on 
7.240, French Lesson; daily 1345 on 
11.970, French Lesson; daily 1500 -1600 
on 6.050 with varied programs; an- 
swers to listeners' letters Wed., Sun. 
(Catch, England) Noted in French 
1830 -2000 on 9.680, 11.700. (Dexter, 
Iowa) 

French Equatorial Africa- Brazza- 
ville, 9.44, 11.970, noted with news 

(Continued on page 86) 
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TAKE YOUR PICK 
EITHER OF THESE VALUABLE SERVICING ITEMS...YOURS AT 
NO EXTRA COST... with purchases of Federal Picture Tubes! 

THIS TOOL and TUBE CADDY or... 0 THIS 135 -WATT 

WELLER SOLDERING GUN CADDY FACTS: An attractive convenience - for 
tools and tubes-you'll be proud 
to carry on all service calls. 

Sturdy wood construction . 

covered with simulated alligator 
leather (blue). Over -all size: 183 
inches long, 131/4 inches high, 9 
inches wide. 

Brass- finished lock, hinges, 
catches and corner guards. Com- 
partments hold approximately 75 
receiving tubes of various sizes. 

Opens into three separate, easily - 
accessible sections. $9.50 value! 
(A $14.95 list value). 

GUN FACTS: Weller Model WD -135 (135 watts). Ideal for all 
types of soldering and dozens of household jobs. 

Instant heating. Dual heat increases tip life. High or 

low heat as desired. Exclusive tip- fastening feature -full, 
constant heat. Low -cost, replaceable tips. Pre- focused 

spotlight. Longer reach -perfect balance. Shatter -proof 
plastic housing. $10.95 value! (A $14.90 list value). We want you tap 

Performance Quality, Long-Life 
and Replacement Profits in 

TV SET MANUFACTURER TEST SHOWS OVER 

99% 
HIT THE 

BULL'S -EYE FOR 
QUALITY! 

Here's proof that it pays to replace with Federal. Here's 
assurance of customer satisfaction ... of less time wasted 
on call -backs ... of more dollars of profit. 

Join the trend to Federal "Best -in- Sight" Picture Tubes 
... outstanding for quality, because they are made by a 
world leader in broadcast tubes. 

Federal's line of popular -size tubes will take care of over 
90% of all TV replacements! 

August. 1953 

How to get your choice- 
With every purchase of a Federal "Best -in- Sight" Pic- 
ture Tube, your participating Federal Distributor gives 
you one Federal Certificate. There are no restrictions 
on type of tube. You may buy one tube at a time, or as 
many as you need. 

As soon as you have accumulated 10 certificates, 
deliver them to the distributor from whom you pur- 
chased your Federal Picture Tubes and he will exchange 
them for the Combination Tool and Tube Servicing 
Caddy OR the Weller Soldering Gun. (If you wish, both 
Caddy and Soldering Gun will be given in exchange 
for 20 Federal Certificates.) 

feifr/7/pBane on! .Fud'oCarpomNam 

GOLD GIFT CERTIFICATE 
11115 MONTS THE VEROOTE Of q 

ONE lidero / "sr x -Surr PICTURE TUBE 'E.-4) 

See your Federal 
DISTRIBUTOR 

For Federal Tubes 
and Certificates! 

This offer is void wherever prohib- 
ited o wherever any tax, license 
u1 other restriction is imposed. 

(This offer expires August 31, 1953) 

Start Ordering Federal Picture Tubes -Start Saving Federal Certificates! 

Federal Telephone and Ra&o Corporation 
VACUUM TUBE DIVISION 100 KINGSLAND ROAD, CLIFTON, N. J. 

In Canada: Federal Electric Manufacturing Company Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 

', 
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BARGAINS BARGAINS BARGAINS 
Famous Tug Es All Brand New 
STEVE -EL Individually Boxed GU 
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6A8 .51 6CB6 .48 6W4 .45 í25L7 .57 DISCOUNTS 

go6495 .62 6CD6 1.21 6W6 .52 125N7 .54 6ÁK5 1.14 6F6 .49 6X4 .34 12SQ7 .42 50 ['(J 
6415 .41 6.15 .37 6X5 .37 14ÁF7 .59 Asst. } 5 / 
64U6 .43 6.16 .79 7C6 .42 14N7 .64 
6ÁV6 .37 6K6 .41 7N7 .52 1978 .78 100 }109 6ÁS5 .49 6L6G 

.8494 
7X7 .62 25606 .77 Asst. J 

6ÁQ5 .39 6S4 í2A6 .48 25W4 .48 

2C INTERCOM SPECIAL 

tiD 

CaNow you can own an intercom that has a thou- 
sand uses at a price you would normally pay 

. for a kit. This intercom comes housed in 
wooden cabinets completely wired and ready 
tato operate. Outfit consists of one master, one Special while they last. Single Ç substation and fifty feet of two -wire cable. speed 78 rpm $ 

+ 

1 0.95 Ideal for home as baby sitter. Perfect for of- 
fice or factory. Order now as quantities are 3 Speed 78, 45, 33 rpm single needle 
limited. $16.99 
YOUR COST COMPLETE only $15.95 3 Speed with twist cartridge $18.99 

imit 
Minimum order $5.00 

Another NEW 166 VI /ashington Street, New York City 
Come in and get acquainted. 

Latest model. 
Complete with 
all tubes, Cas- 
code tuner and 
12" speaker. 
Less C. R. T. 
and mounting 
brackets. 

G. I. RECORD CHANGERS 

STEVE -EL STORE! 

STEVE -EL ELECTRONICS CORP. 
MI Dept. N -8 

SAVE MONEY ON 
INSTRUMENTS! 

61 Reade St.. New York 7, N. Y. COrtland 7-0086 ;11A 

How to fest with fewer 
instruments . . . 

How to use old instru- 
ments in new ways . . . 

How to select the instru- 
ments you need . . . 

How to evaluate instru- 
ment readings and put 
them fo practical use. 

BASIC ELECTRONIC 
TEST INSTRUMENTS 

by Rufus P. Turner 
254 pages, 171 illus.. Price $4.00 

Written especially for servicemen, amateurs and experi- 
menters, this new book is a complete training course in 
instruments. Over GO instruments -from the most modern 
TV pattern generators to grid -dip oscillators and special - 
purpose bridges -are fully explained. Work- saving short 
cuts are outlined. You learn how to put your old in- 
struments to new uses and thus avoid buying costly new 
ones. Tells all about current & voltage meters; ohm- 
meters and V -O -DI's; V -T voltmeters; power meters; 
oscilloscopes; r -f test oscillators; signal tracers; tube 
testers; TV linearity pattern generators and dozens more. 

READ IT 10 DAYS . . . at Our Risk " 
Dept. RN -83, Rinehart Books, Inc., II Technical Division, 
232 Madison Ave., New York 16, N. Y. 
Send Turner's BASIC ELECTRONIC TEST INSTRU- 

fl MENTS for 10 -day examination. If I decide to keep book, I will then remit $4.00 plus postage in full 
payment. 

Otherwise, I will return book postpaid and II owe you nothing. 

Name 
II 

II 

Address I 

City, Zone, State . ® s s I II 

The NEW 
JSC Tubular 

Twin Lead... 
The best low loss, 
low cost 300 ohm 
lead -in for UHF and 
VHF television. 

Rain, snow, dirt or 
salt deposits do not 
materially affect 
impedance and elec- 

. trical efficiency. 

JSC tubular con- 
struction contains 
and protects the 
concentrated field 
of energy and re- 
duces to a minimum 
high ratio signal 
losses. 

Manufactured under 
license of Amphenol 

Pat. 2643696 

Always Look for the Orange and Blue Disc of Quality 

BOORS 
"RADIOTRON DESIGNER'S HAND- 
BOOK" edited by F. Langford- Smith. 
Reproduced and distributed by the 
RCA Victor Division of Radio Corpo- 
ration of America. 1423 pages. Price 
$7.00. Fourth Edition. 

Those who are familiar with the 
earlier editions of this handbook will 
be both surprised and pleased by the 
encyclopedic proportions it has as- 
sumed in this newest and most com- 
plete version. 

This well -known "bible" of the in- 
dustry is four times larger than the 
Third Edition published in 1940, re- 
flecting the great strides made by the 
electronics industry in the past decade 
or so. 

The text material is prepared with 
the engineer, student, and experi- 
menter in mind and covers thoroughly 
the design of radio and audio circuits 
and equipment. The information on 
circuit design and application is pre- 
sented not only mathematically but 
practically so that those with limited 
engineering experience can profit from 
the exposition. For the engineer who 
wants to know "why" and "how" such 
circuits function -that information is 
also provided. 

The book itself is divided into seven 
major sections and covers such topics 
as radio tubes; general theory and 
components; audio frequencies; radio 
frequencies; rectification, regulation, 
filtering, and hum; complete receivers; 
and an impressive array of tables, 
graphs, charts, bibliographies, refer- 
ences, etc. 

For a compact and ready- reference 
source of a veritable gold mine of 
pertinent information, this book will 
be hard to beat. 

* * * 

"TV MANUFACTURERS' . RECEIVER 
TROUBLE CURES" edited by Milton S. 
Snitzer, Published by John F. Rider 
Publisher, Inc., New York. 113 pages. 
Price $1.80. Paper bound. Volume 3. 

This is the third in the current 
Rider series covering troubleshooting 
procedures as developed by the set 
manufacturers themselves. 

Service notes for receivers manu- 
factured by Kaye- Halbert, Kent, Mag- 
navox, Majestic, Meek, Mercury, Mid- 
west, Montgomery Ward, Motorola, 
Mentz, National, North American 
Philips, Olympic, Pacific Mercury, 
Packard -Bell, and Philco have been 
included in this volume. 

The book is completely indexed by 
model numbers to permit the rapid 
location of the desired data. Subse- 
quent volumes will cover receivers of 
other companies. 

* * * 

"TV SWEEP ALIGNMENT TECH- 
NIQUES" by Art Liebscher. Published 
by John F. Rider Publisher, Inc., New 
York. 120 pages. Price $2.10. Paper 
bound. 
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Bring back that New -Set Sparkle 
with Performance -Tested Tubes 

Meet John Cunningham, a CBS -Hytron Commercial Engineer. 
John is beginning at the beginning for you. Socket by socket, he is 
analyzing the tube requirements of a brand -new TV set design. 

John knows the superior performance de- 
manded. He concentrates his know -how on 
insuring top tube operation within stand- 
ard specification limits. He tests sample 
tubes ... checks analysis data. Working 
hand -in -glove with the set designer .. . 

and with CBS -Hytron engineers ... he as- 
sures control of the characteristics of all 
tubes for this new chassis. Finally he 
achieves... from rectifiers to picture tube 
... the perfect performance all of this 
engineering team (and you) seek. 

Constantly CBS -Hytron carries on 
teamwork like this. Socket by socket anal- 
ysis. Day in, day out - with 9 out of 10 

leading TV set makers. Both tube and set 
engineers pool their specialized skills. 
Scores of the nation's foremost TV set 
engineers help make endless CBS -Hytron 
improvements. Help assure you of unsur- 
passed performance in virtually all lead- 
ing TV sets. 

Small wonder that your CBS -Hytron 
replacement tubes recapture that new -set 
sparkle. Please your customers. Cut your 
call- backs. Profit more. Take advantage 
of CBS -Hytron engineering. Demand 
CBS -Hytron ... your logical replacement 
tube, because it is performance- tested all, 
the way... from original to replacement. 

CDS -HYTRON Main Office: Danvers, Mass. 

A Division of Columbia Broadcasting System, Inc. 

Manufacturers of 
Receiving Tubes Since 1921 

Now 
CBS - 

HYTRON 
MIRROR -BACK 

ALUMINIZED PICTURE TUBES 

27EP4 and 24TP4 . . . both 
mirror - backed, spherical, elec- 
tromagnetic types. 
Leading TV net makers demanded maximum 
brightness from their large- screen sets. With- 
out strain on component parts. For them, 
CBS -Hytron introduced its Mirror -Back pic- 
ture tubes. Mirror -like effect of their alu- 
minized backing steps up light output. Adds 
sparkling brilliance to the picture. Gives 
greater contrast and freedom from screen dis- 
coloration. You, too, will want CBS -Hytron 
Mirror -Back tubes for replacement. Because 
your customers can see them recapture that 
bright, new -set sparkle. Order the perform- 
ance- tested 27EP4 and 24TP4 from your 
CBS -Hytron distributor. 

RECEIVING ... TRANSMITTING ...SPECIAL-PURPOSE AND TV PICTURE TUBES GERMANIUM DIODES AND TRANSISTORS 
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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. Resident courses only. 

MILWAUKEE 
SCHOOL OF ENGINEERING 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RN853, 1025 N. Milwaukee 
Milwaukee I, Wisconsin 

Send: Free 45 -page "Your Career" booklet; 
Booklet on Careers in Radio -TV. 

I am interested in 
name of course 

Name Age 

Address 

City Zone State 

If veteran. indicate date of discharge 

72 

This is a practical handbook for the 
television technician which is charac- 
terized by the common -sense approach 
which marks all of Mr. Liebscher's 
writings. 

The book is divided into eleven 
main chapters and includes discus- 
sions of modern sweep alignment, 
sweep alignment techniques, markers, 
"supermark," sweep curves, tuner 
curve formation, i.f. alignment, i.f. 
curve adjustment, sound i.f. and sound 
detector alignment, video amplifier re- 
sponse testing, and u.h.f. sweep align- 
ment. 

The text material is lavishly illus- 
trated with oscilloscope patterns 
showing the various circuit conditions 
encountered in television service work. 

Both the practicing service techni- 
cian and the student will find this 
little book a worthwhile adjunct to 
the servicing library. 

* * * 

"UHF ANTENNAS, CONVERTERS, 
AND TUNERS" by Milton S. Kiver, 
Published by Howard W. Sams c6 Co., 
Inc., Indianapolis, Ind. 134 pages. 
Price $1.50. Paper bound. 

As more and more television sta- 
tions take to the air in the u.h.f. band, 
more and more service technicians are 
encountering problems heretofore un- 
heard of in their experience. 

To cope with these new and unfa- 
miliar problems, Mr. Kiver has written 
this down -to -earth book to answer 
just such questions. The book is di- 
vided into five sections and deals in 
detail with such subjects as u.h.f. an- 
tennas, transmission lines and match- 

ing networks, u.h.f. installation prac- 
tices, u.h.f. converters, and u.h.f. 
tuners. 

The material presented is specific 
and to the point. Similarities and dif- 
ferences between v.h.f. and u.h.f. sys- 
tems are pointed out where such 
comparisons serve to advance an 
understanding of circuit operation. 
Photographs, drawings, graphs, and 
sketches have been used lavishly to 
amplify the text material. 

Mr. Kiver's style is familiar to all 
readers of this magazine so it will 
come as no surprise to them to hear 
that this book is in the same concise, 
clear -cut form as his articles, and 
should provide the technician with a 
lot of much -needed and authentic 
data on u.h.f. 

30 

AMATEUR EXTRA CLASS 
CC has announced that radio "old - 
timers" applying for the Extra Class 

amateur radio license may submit, for 
waiver of some of the requirements, a 
"Certificate of Skill" issued by the old 
Department of Commerce and Labor be- 
fore June 30, 1913. Heretofore it has 
been necessary for an applicant seeking 
a waiver to show evidence of possession 
of an actual amateur license before 
April, 1917. It is necessary, when sub- 
mitting a "Certificate of Skill' for this 
purpose, to supply evidence of either 
ownership or operation of an actual ama- 
teur station before June 30, 1913. De- 
tails are in the Commission's Safety and 
Special Radio Services Bureau Bulletin 
No. 2, available from FCC, Washington 
25, D. C. 

Stromberg- Carlson Company's Sound Division at Rochester, N. Y. has placed in opera- 
tion a new 21/2 ton magnetizing unit on its loudspeaker assembly line. The new electro- 
magnet was designed especially for magnetizing the 101/2 pound piece of Alnico V that 
serves as the permanent magnet in the company's 15 inch high -fidelity speakers. The 
magnetizing unit consists of a steel yoke, supporting the two pole pieces, each one 
foot in diameter. Each of the pole pieces is wound with three coils. There are ap- 
proximately 700 pounds of copper in the coils. The complete assembly weighs 
slightly over 5000 pounds. The photoelectric cell which controls the magnetizer is 
activated by the loudspeaker passing through the light beam on the slowly moving belt. 
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Save by ordering eirgct from 
manufacturer. 
All high quality standard hand 
components 
Increased knowledge through 

construction 
Sound engineering insures ex- 
cellent performance 

Kit construction is fascinating 
and enjoyable 

7'leatX-C¢Gï` "RODEL O-8 

OSCILLOSCOPE K I T 

The outstanding new 1953 model O -8 Heathkit Oscilloscope features the 
finest performance ever offered in this extremely popular kit instrument. 
Primarily intended as a general purpose oscilloscope for the faithful repro- 
duction of actual wave forms and other electrical phenomena, it's vastly 
improved band width, good 100 KC square wave reproduction, three step 
vertical input attentuator, .025 volts per inch vertical sensitivity, etc., 
admirably qualify this instrument for TV and radio servicing, laboratory 
use, ham application and all general electronic development work. Improved 
vertical band width is obtained through the use of shunt peaking chokes 
with proper cathode compensation in the push -pull output stage. For 
additional flexibility of operation, provisions have been made for direct 
connections to the deflection plates, a Z axis input and a spot shape control 
for really fine focusing. 

This beautiful kit is complete with all 10 tubes, including a 5" cathode ray 
tube, calibrated graph screen and flexible test leads. All necessary con- 
struction components, such as hardware, chassis, transformer, etc., and a 
detailed step by step construction manual, greatly simplify the assembly of 
this instrument. 

qiectegeet 
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 

$'150 
Shipping Wt. 4 lbs. 

Wear// e VACUUM TUBE 

VOLTMETER KIT 

eetritie 
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 50 
wave generator over the range of 
switching frequencies. 

MODEL 
S -2 

The beautiful new 1953 Heathkit Model V -6 VTVM, the world's most popular kit 
instrument, now offers many outstanding new features in addition to retaining all 
of the refinements developed and proven through the production of over 70,000 
VTVM kits. The Heathkit VTVM now features extended voltage ranges with 50% 
greater coverage on the DC range. New 11Z volt low scale provides well over 21/3 
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 
X1 ,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. 

The low anti -inflation price of this tremendously popular kit includes all tubes, 
necessary constructional material, test leads and the construction manual. 

'Wear/die AC VACUUM TUBE I 
VOLTMETER KIT 

I 
u I 
I 
I I I 

MODEL AV -2 

$2950 
Shipping 

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 
RMS 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 DB. Four diodes 
in meter bridge circuit for maxi- 
mum linearity. 

Shipping 
Wt. 11 lbs. 

O 

qeexteiffea 
HANDITESTER KIT 

MODEL M -1 

$,350 
Shipping 
Wt. 3 lbs. 

The ever popular Handitester is 
now supplied with a Simpson 400 
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 -100 
milliamperes. A completely self 
contained portable instrument. 

HEATH COMPANY Benton Harbor 15, Mich. 
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HEATHKITS for the ENGINEER 
seat it VISUAL AURAL 

SIGNAL TRACIER KIT 
Designed especially for 
service applications in AM- 
SW-FM-TV 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 MODEL RS -1 
selected resistance 
values 15 ohms to 10 Ship. Wt. $550 
megohms. All stand- 2 lbs. 
and RTMA 1 watt 
10% resistors. Buy 
several for 
those lab 
and service 
applications. 

An instrument designed solely xk. 
for its particular job. Not a 
"sideline" of a multiple function 
instrument. Measures value and 
quality of unknown condensers 
and resistors. Capacity range 
.00001 mfd to 1,000 mfd. Resist- 
ance range 100 ohms to 5 meg- 
ohms. Sensitive electron beam i 

indicator -five polarizing test 
voltages -safety spring re- 
turn MODEL C -3 leakage test switch. 
An amazingly accurate in- $1950 Shipping 
strument at this low price. Wt. 8 lbs. 

AMATEUR 
TRANSMITTER KIT 

MODEL AT -1 

$295? 
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 hand 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 VF O. This trans- 

mitter features a self- contained power supply mounted on 
the same chassis and cabinet enclosed to minimize 'l'VI. 
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 furnished. 

` 

a Ship. Wt. 8 Lbs. 
4 4 

A service 
"must" is a re- 
liable source of 
modulated (400 

cycles) or unmodulated RF output. 
Frequency range 150 KC to 150 MC. 
Step attenuated and variable output 
-internal or external modulation. 
High output level and performance 
with low cost. 

World's largest selling 
Grid Dip Meter. Five 

Á pre -wound coils-fre- 
quency cover- 
age 2 -250 

za"r mc. Sim - plified 
construc- 
tion and 
operation 

qeatitleet 
TUBE CHECKER KI 

Make those all important 
tube tests quickly and ac- 
curately. Checks all tube 

types encountered in 
radio and TV work. 
Simplified setup and 
switching system pro- 
vides fast checks for 
shorts, opens, indi- 
vidual elements and 
over -all quality. Port- 
able cabinet available 
at slight additional 
cost. TV picture 
tube adapter also 
available. See 
order blank. 

MODEL TC -1 

eett tea LABORATORY REGULATED 

POWER SUPPLY KIT 
$2950 

Shipping Wt. 12 lbs. 

Revised Roll Chart .50 

eeatllect 
SQUARE WAVE 

GENERATOR KIT 

A regulated variable 160- 
450 volt DC output power 
supply for the lab or serv- 
ice shop. Accurate voltage 
and current measurements 
with large Simpson meter. 
AC supply 6.3 volts at 4 
amperes -standby switch 
eliminates warmup time. 
Low hum content -5 tube 
circuit. AC and DC output 
voltages isolated from panel 
for maximum operational 
flexibility. 

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- 
ously variable type bat- 
tery eliminator. 

MODEL VT-1 

Shipping Wt. 6 lbs. 

$2950 Ship. Wt. i 12lbs. 

True square wave output 
with frequency range 10 
cycles to 100 KC. High 
variable output voltage 
level 0 -20 volts at 600 
ohms output impedance. 
Provisions for external 
synchronization. The 
ideal instrument for TV 
service work and wide 
band amplifier circuit 
development. 

HEATH COMPANY Benton Harbor 15, Mich. 
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SERVICEMAN AMATEUR STUDENT 
IMPEDANCE BRIDGE KIT 
Provides choice of Wheatstone, 
Capacitance Comparison, Max- 
well or Hay bridge circuits. 
Measurement of resistance - 
capacity-inductance- 
dissipation factor- 
storage factor. 1% 
precision silver mica 
capacitance standard 

i',2% precision re- 
sistors. 

MODEL 18-1B 

$6950 
Shipping Wt. 15 tbs. 

qz 

'fcatleit AUDIO OSCILLATOR KIT 
MODEL AO -I 

INTERMODULATION ANALYZER KIT $2450 
Intermodulation dis- 
tortion analysis is one 
of the most satisfactory 
methods of checking 
audio equipment. 'I'he 
IM -I features two self 
contained high frequen- 
cy generators (3,000 
and 7,000 cycles) a 60 
cycle low frequency 
source, intermodu]a- 
tion section, AC 
VTVM, and power 
supply all in one com- 
plete unit. Direct read- 
ing IM percentages on 
3 calibrated scales 30% 
-10 % -3 %. 

Ship. Wt. 
11 lbs. 

Features sine $ 
or square 
wave coverage` from m- -.?- 
20- 20,000 cycles in 3 
ranges. Variable 10 volt output level 
at 600 ohms impedance. Thermistor 
controlled linearity- precision multi- 
plier resistors- distortion less than 
.6 %. An outstanding instrument value 
at this amazing low price. 

MODEL DR -1 rCGl 

METER KIT 

Individual switch selec- 
tion of twenty 1% pre- 
cision resistors in 1 ohm 
steps from 1 to 99,999 
ohms. Sturdy ceramic 
wafer switches featur- 
ing silver plated con- 
tacts and smooth posi- 
tive detent action. 

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 HF in 
the range of 150 KC to 
18 mc. Reads Q directly 
on calibrated meter 
scales. Measures Q of 
condensers, RF resist- 
ance and distributed 
capacity of coils. Cali- 
brate capacitor with 
range of 40 mmf 
to 450 mmf with 
vernier +3 mmf. 
All measurements 
made at the oper- 
ating frequency. 

Indicates audio frequency on 
large 4ií" Simpson meter. 
Ranges 10 cycles to 100 kc 
at input voltage level of 3- 
300 volts RMS. The input 
wave shape is not at all 
critical. Useful in production 
line testing -indicating 
square wave frequency -de- 
termining generator output. 
Operation entirely electronic, 
no vibrating reeds. 

Switch selected 1% 
silver mica preci 
sion condensers /,. 
providing capacity 
range of 100 
mmf. to 0.111 Ik 
mfd.in steps of 
100 mmf. 
MODEL DC -1 

MODEL BG -1 
$1650 

ee..a GE(2Ct 

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 - 
low distortion 
figure, less than 
.4% from 100 cps 
through audible 
range. 

The Heathkit BG -1 Bar 
Generator represents an- 
other welcome addition 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. 

st 

MODEL AG 8 

$2950 
Ship. Wt. 11 lbs. 

TELEVISION SWEEP 

GENERATOR KIT 
Frequency .coverage 10 -90 
mc and 150-230 mc. Variable 
sweep width 0 -12 mc, built 
in absorption type marker, 
step and continuously vari- 
able output and blanking 
c'rcuit. 

MODEL TS -2 
Ship. Wt. $2950 

20 lbs. a 

MODEL BE -3 
Ship. r. $2450 

17 lbs. 

eexteldee 

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. 

WRITE FOR7Zee 

CATALOG 
New 32 page 1953 Cat- 
alog lists all kits, speci- 
fications, schematics 
and latest price infor- 
mation. 

HEATH COMPANY Benton Harbor 15, Mich. 
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'Wea dir 
SUPERHETERODYNE 
RECEIVER KITS 

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 Altec 
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. Main 
Ampl ificr with Peerless Output 
Transrot-mer. Power Supply and 
WA-PI Preamplifier Kit) Ship- $¡f (150 
ping Weight 37 lbs. Shipped 

YhY6 

V4 

express only 
W -2M Amplifier Kit (1551. Main 
Amplifier with Peerless Output 
Transformer and Power Supply) 
Shipping Weight 25 lbs. Shipped 
express only 
W -3 Amplifier Kit (incl. Main 
Amplifier with Acrosound Output 
Transformer. Power supply and 
WA -PI Preamplifier Kit) Ship- 
ping Weight 37 Ms. Shipped ex 
press only 
W -3M Amplifier Kit (Inc] Mai 
Amplifier with tAe 

Puww 
'er 

Supply) 
nund Output 

Transformer . t d Q 
Shipping Weight 29 lbs. Shipped $4915 
express only 
WA -P1 Preamplifier Kit only $1975 Shipping weight 6 lb, Shipped 1r `9 
express or parcel post 

qieatlilít 
ECONOMY 6 WATT 

AMPLIFIER KIT 
MODEL A-7 
s145o 

Broadcast Model BR -1 5 
Tube- Broadcast Band 550 
to 1600 KC coverage. 
Shipping Weight 11 lbs. 

$19.50 
$4975 

$5950 

Ship. Wt. 
10 LBS. 

Dual inputs - 
separate bass and 
treble tone con- trols- output imped- 

ances 4-8--15 ohms. 
A -7A 
Amplifier with pre -am- 
plifier stage for low level 
inputs... $16.50 

HIGH FIDELITY 20 

AMPLIFIER 
WATT 

KI;T 

MODEL A -8 

$33 
Shipping 

Wt. 16 lbs. 

Three Bànd Model AR -1 
6 Tube all wave circuit 3 
Ranges. continuous cover- 
age 550 KC to over 20 MC. 
Shipping Weight 11 lbs. 

$23.50 

sWear44a F M 
TUNER KIT 

MODEL FM-2 

$22 5°. 

Sensitive transformer operated 
8 tube circuit. Frequency cov- 
erage 88 -108 inc. Pre- assem- 
bled and tuned "front end." 

A high fidelity full 20 watt 
general purpose amplifier. 
Dual inputs and separate 
tone controls for maximum 

flexibility. Peerless 
transformer 

4, 8 and 16 ohms. 

Shipping Wt. 9 ibs.. Vernier tuning with slide rule 
type dial. 

A -8A with addi- 
tional "preamplifier 
stage for low level 
cartridge, micro- 
phone, etc- $35,50 

enton Harbor 15, Mich. 

%4U SHIP VIA 
Parcel Post 

Express 

Freight 
Best Way 

(PLEASE PRINT) 

QUANTITY ITEM PRICE QUANTITY ITEM 

Heathkit Oscilloscope Kit -Model 0 -8 (26 lbs.) $43.50 Heathkit Square Wave Generator -Model SQ -1 (12 lbs.) 

Heathkit Amateur Transmitter Kit -Model AT -1 (15 lbs.) 29.50 Heathkit AC VTVM Kit -Model AV -2 (5 lbs.) 

Heathkit Bar Generator Kit -Model BG -1 (6 lbs.) 14.50 Heathkit Intermodulation Analyzer Kit -Model IM -1 (17 lbs.) 

Heathkit Voltage Calibrator Kit Model VC -2 (4 lbs.) 11.50 Heathkit Regulated Power Supply Kit -Model PS -2 (17 lbs.) 

Heathkit Electronic Switch Kit -Model S -2 (11 lbs.) 19.50 Heathkit Handitester Kit -Model M -1 (3 lbs.) 

Heathkit TV Alignment Generator Kit -Model TS -2 (20 lbs.) 39.50 Heathkit Decade Resistance Kit -Model DR -1 (4 lbs.) 

Heathkit Q Meter Kit -Model QM -1 (14 lbs.) 39.50 Heathkit Decade Condenser Kit -Model DC -1 (4 lbs.) 

Heathkit Grid Dip Meter Kit -Model GD -lA (4 lbs.) 19.50 Heathkit Impedance Bridge Kit -Model IB -1B (15 lbs.) 

Heathkit VTVM Kit -Model V -6 (6 lbs.) 24.50 Heathkit Resistance Substitution Box Kit -Model RS -1 (2 lbs.) 

Heathkit Visual -Aural Signal Tracer Kit -Model T -3 (10 lbs.) 22.50 Heathkit F.M. Tuner Kit -Model FM -2 (9 lbs.) 

Heathkit Condenser Checker Kit -Model C -3 (8 lbs.) 19.50 Heathkit Broadcast Receiver Kit -Model BR -1 (11 lbs.) 

Heathkit RF Signal Generator Kit -Model SG -7 (8 lbs.) 19.50 Heathkit Three Band Receiver Kit -Model AR -1 (11 lbs.) 

Heathkit Tube Checker Kit -Model TC -1 (12 lbs.) 29.50 Heathkit Amplifier Kit -Model A -7 (10 lbs.) 

Heathkit Portable Tube Checker Kit -Model TC -1P (15 lbs.) 34.50 Heathkit Amplifier Kit -Model A -7A (10 lbs 

Heathkit Portable Tube Checker Cab. only No. 365 (8 lbs.) 7.50 Heathkit Amplifier Kit -Model A -8 (16 lbs.) 

Heathkit TV Tube Adapter No. 355 (1 lb.) 4.50 Heathkit Amplifier Kit -Model A -8A (16 lbs.) 

PRICE 

29.50 

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 

Heathkit Battery Eliminator Kit -Model BE -3 (17 lbs.) 24.50 

Heathkit Vibrator Tester Kit -Model VT -I (6 lbs.) 14.50 
Williamson Type Amplifier Kit (Type: 

Shipped express only 

Heathkit Audio Generator Kit -Model AG -8 (11 lbs.) 29.50 WA -Pl Preamplifier Kit (6 lbs (Shipped exp. or p.p.) 

Heathkit Audio Oscillator Kit -Model A0 -1 (11 lbs.) 24.50 

Heathkit Audio Frequency Meter Kit -Model AF -1 (12 lbs.) 34.50 

Enclosed find ( ) check ( ) money order for 
Plea e ship C.O.D. ( ) postage enclosed for pounds. 

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

ON PARCEL POST ORDERS include postage for weight shown ORDERS. FROM CANADA must include full remittance for -merchandise. 
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Six -Meter Transceiver 
(Continued from page 58) 

by 31/2" over -all, which contributes 
much to a neat finished appearance. 
The transceiver is built as two small 
subassemblies which are completely 
wired before mounting within the 
"Minibox." Aluminum sheet salvaged 
from old transcriptions was folded 
to form the two chassis bases. A 
flat mounting plate with lips serves 
for the receiver and audio section, 
with the tubes and audio transformers 
mounted below the plate. The trans- 
mitter r.f. section required a step - 
shaped chassis to position the tubes 
and coil forms properly. The layout 
of components for these two units has 
to be carefully correlated so that the 
sections will interlace when fitted 
into the "Minibox." 

The control switches should be 
mounted on the "Minibox" panel with 
suitable lengths of wire soldered to 
them before the two subassemblies 
are bolted in place in one corner of 
the box. The interconnecting wiring 
can then be completed, and the end 
support plate attached to form the 
battery compartment. This space 
measures just under 4" x 6" to pro- 
vide room for two 90 -volt "B" bat- 
teries in parallel, together with three 
11/2 -volt flashlight cells which are 
connected in parallel for the "A" sup- 
ply. 

Operation and Adjustment 
The initial tune -up of the transmit- 

ter is most easily done with the aid 
of a grid -dip meter. The oscillator 

slug should be detuned slightly from 
resonance so that the circuit will 
be sure to oscillate whenever power 
is applied. The multiplier tanks are 
tuned for peak output. The "Minibox" 
cover has some detuning effect on the 
coils, so optimum adjustments are best 
made with this cover in place. Small 
1/4" holes drilled in the cover to give 
access to the slugs from outside can 
be neatly covered by hole plugs when 
not in use. 

A communications receiver "S" 
meter, or a voltmeter connected to the 
suggested dummy load will make a 
handy output indicator for the tuning 
adjustments. 

The detector slug, accessible through 
the front panel hole, can be adjusted 
by listening to a received signal. Since 
the operation is on a fixed frequency, 
the tuning adjustment will hold for 
long periods. 

As would be expected, the useful 
range of the transceiver is limited by 
the signal -to -noise ratio of the re- 
ceiver, so antenna efficiency plays a 
major part in the performance. Cen- 
ter- and top -loaded verticals were 
found to be less satisfactory than a 
quarter -wave whip for portable oper- 
ation. A three -section collapsible 
auto radio whip fitted to a coax con- 
nector has proved to be a very serv- 
iceable antenna. 

Any simulated ground plane or 
counterpoise will increase the antenna 
effectiveness. The range can, there- 
fore, be increased by placing the 
transceiver on top of a car or other 
metal surface. In some applications 
a low- channel TV antenna can be 
used with excellent results. When 
used in a car, the regular 55" broad- 

(A) Details of the transmitter chassis, bent up from sheet aluminum. (B) A dummy 
load for tuning the transmitter. (C) Details of the receiver coil mounting bracket. 
Its position can be seen in receiver bottom -view photograph. Receiver chassis 
is a flat mounting plate, 31/4" x 6 ", with 343" lips. See photos for parts layout. 
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I- 
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3 /e. MOUNTING LIP 

ON EACH END 

Electrical Appliance 

Repairs MADE EASY 
Great Repair Manual 
Covers 
EVERY Repair on 
ALL Home Appliances 

NO repair job is too tough with the help of 
this big new Guide. TELLS and SHOWS 
how to service ALL home appliances. 

SAVE MONEY keeping your own 
appliances like new. 

MAKE MONEY with a home re- 
pair shop of your own . . . full or spare 
time. OVER 850 "how- to- do -it" pages, 
packed with pictures, drawings, diagrams. 
Sectional charts locate "trouble spots" in 
a jiffy ... make it easy to dismantle and 
reassemble appliances correctly. A -B -C di- 
rections tell "why" as well as "how." 
Book covers fundamentals of electricity for 
beginners. Over 150 manufacturers sup- 
plied the servicing and repair data. 

Theory! 
Constructions!! 
Trouble- Shooting! 
Remedies! 

on : r 
electric heaters 
broilers 
waftlebakers 
washing machines 
water pumps 
food mixers 
irons 
toasters 
iron ers 
sewing machines 
ranges 
clothes dryers 
garbage disposers 
lawn mowers 
floor waxers 
water heaters 
clocks 
dishwashers 
coffee makers 
air conditioning 

units 
electric fans 
vacuum cleaners 
refrigerators 

"WHAT A BOOK" 
"What a book! Just 
crammed full of useful 
information, it deals 
with everything from 
electric irons and 
toasters to electric 
dishwashers and wash- 
ing machines. Written 
in practical and every- 
day language and pro- 
fusely illustrated 
throughout, the work 
will enable the service 
man to determine trou- 
ble spots in the quick- 
est possible time and 
will provide him with 
the know -how to tackle 
the problem and solve 
it." 

-Canadian Industrial 
Equipment News 

BEST INVESTMENT FOR RADIO SERVICEMEN 
"Here is the year's best investment for radio 
servicemen who want to increase their incomes 

. If you aren't a first -class handyman after 
reading Electrical Appliance Servicing this re- 
viewer will be very much amazed. "- Radiofile 

MAIL THIS COUPON NOW 
FOR FREE 10 -DAY EXAMINATION 

McGRAW -HILL BOOK CO., Dept. RTN -8 
330 W. 42nd St., N. Y. C. 36 

Send Crouse's Electrical Appliance Servicing for 
Y $3.00 (plus small eliverylOharge 

will send only 
l0 days -an $3.00 a month 

d 
for 2 months to 

charge) 
complete payment. 

Otherwise I will return the book postpaid. 

1 

Name 

Address 

City Zone State 

Company 

Position RTN-8 
WE'LL pay delivery if you enclose $9.00 (check or 
M.O.) with coupon. Same 10-day Return Privilege for 
full refund. 

(This offer applies to U. S. only) J 
August, 1953 77 
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THE ONLY TAPE RECORDER 
UNDER $1000 WITH ALL THESE FEATURES 

Designed for Custom, Console, or * 
Portable installation 

50- 15,000 CPS frequency response 
with negligible distortion 

3 Heads -Monitor from the tape 
while recording 

d 

or superb tape motion 
an 1501 

rewind operation 
3 Motors f and and r 

fastforw of '71/2 n equalizatL Professional Users 

eons selection a automatic Net $34500 
Instantan w tape threading 

«Straightliné 
s uP to 

1.01 / 
on 

p1aY t el-tell 
earls * qoS 

arrfts 

reels wit I 
teYCS e or dual FOR 0j,N 
f01 

coAR fi 

MODEL 

-` Manufactured by 

Berlant Associates 

4917 W. Jefferson Boulevard Los Angeles 16, California 

COMPARISON 

1j OFFERS 

GREATEST V -O -M values! 

E/CO 
[PROVES I 

GET the MOST for your 
money - Before you 
buy, see chart below! 

World- renowned EICO 
VO LT- OHM- MILLIAMMETERS 

- #536 KIT $12.90. Wired $14.90 

#526 KIT (with 1a/ multipliers) 

only $13.90. Wired $16.90 

VERIFY AT 

YOUR DEALER'S 

EICO Co.A i (o. B I Co C Co. 0 . 

012.90 up 
(RInI 

All Over $24.00 
EICO 
Price 
range 

31 ranges') YES No No No No 

Full -size 3 -inch 
meter? YES Yes Yes Yes No 

400 ua 
sensitivity? YES Yes Yes Yes No 

Zero to 1 v. 
range on both 
AC and DC? 

YES No No No No 

5000 v. range on 
both AC and DC? 

YES 

YES 

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 

YES No No No No: 
See 

Above 
All over $24.00 EICO 

onge 

Write for FREE Catalog MR -8 & name of local dealer. 
Prices 5% higher on West Const. 

ELECTRONIC INSTRUMENT CO., Inc. 
84 WITHERS STREET, BROOKLYN 11, N. Y. 

78 

(Advertisement) 

"I'm not complaining. Just wanted 
to compliment you on the quality 

of the music since you got the 
JENSEN NEEDLE!" 

cast receiver antenna gives a fine 
account of itself. 

The range between transceivers is 
naturally affected by intervening ter - 
rain. Transmissions of a mile or so 
can be expected over good paths when 
the units are hand -held, with corre- 
spondingly greater coverage when bet- 
ter antenna systems are used. 30 

Anti -Flutter Circuit 
(Continued from page 39) 

a diode a.g.c. circuit, direct -coupled 
video amplifier, and cathode drive to 
the picture tube. Its modification is 
more complicated. See Fig. 4. The 
470k resistor and parallel condenser 
are removed and replaced by the 
anti -flutter network shown in Fig. 
4B. The resistance values in the 
network are modified as one of the 
steps to restore the picture tube cath- 
ode potential to its original value and 
the condensers are changed to main- 
tain the proper time constants with 
the new résistance values. A resist- 
ance- capacitance low- frequency com- 
pensation network is added in the 
plate circuit as the second step in 
restoring the picture tube cathode 
potential and also to boost the trans- 
mission of the video signal d.c. com- 
ponent to approximately 100%, as- 
suming a picture tube cathode input 
resistance of 50,000 ohms. 

REFERENCES 

1. Biltim, J. J.: "Anti- Flutter Circuit," 
Journal of tire Television Society, October - 
December 1952. 

2. British Patent 648,537. 30 

INTERNATIONAL CONTACTS 
UNITED STATES radio amateurs are 

reminded that communication be- 
tween amateur stations licensed by the 
Federal Communications Commission 
and foreign amateur stations is permis- 
sible subject to the limitations of Section 
1 of Article 42 of the Radio Regulations 
annexed to the International Telecom- 
munications Convention ( Atlantic City 
1947) . Section 1 of this Article pro- 
vides as follows: 

"Radiocommunications between ama- 
teur stations of different countries shall 
be forbidden if the Administration of 
one of the countries concerned has noti- 
fied that it objects to such radiocommu- 
nications." 

Information available through April 
16, 1953, indicates that the following 
countries have forbidden radio commu- 
nication between their amateur stations 
and amateur stations of other countries: 
Austria, Cambodia, Indonesia, Iran (all 
amateur operation forbidden), Korea, 
Laos, Thailand, and Viet Nam. 

Amateur stations in Australia are au- 
thorized to conduct radiocommunication 
for purely experimental purposes with 
amateur stations in other countries, the 
administrations of which permit such 
radiocommunication. 

Amateur service has not yet been or- 
ganized in Jordan and Rumania. 

This information does not modify 
the handling of third -party communica- 
tions by amateurs as outlined in the 
Commission's Public Notice of April 15, 
1952. 30 
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Servicemen! Here's Your Sylvania 

T*TCH 
(TUBE AND TOOL) 

ST 
7ke liose14426/eS'emèeAdittli/eEuerSeg! 

LOOK WHAT IT HOLDS! 

Tubes, Tools, Test Equip- 
ment and all the small parts 
needed on any home radio 
or TV service job. 

, 444 
0010:ti%r' 

ArSYLAANI 
Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. 

LIGHTING RADIO ELECTRONICS TELEVISION 
In Canada: Sylvania Electric (Canada) Ltd. 

University Tower Building, St. Catherine St., Montreal, P. Q. 

August. 1953 

Talk about a useful servicing aid ... this 

Sylvania T -N -T (Tube and Tool) Chest 

is really it! Carries more tubes, tools and 

parts than any chest on the market! 

LOOK AT THESE FEATURES: 

Bass and fir plywood case 

Waterproof Du Pont Fabrikoid cover 

Holds 187 receiving tubes 

Lightweight folding aluminum tool and 

parts tray 

Unbreakable plastic handle 

Brass -plated hardware 

Room for mirror and ohmmeter 

It's a complete, portable service shop! 

ACT NOW ... Offer Limited! 

This chest is now yours for only $5.00 
and 30 Sylvania Premium Tokens. Offer 

good only between August 1st and No- 

vember 15th. See your Sylvania Distrib- 
utor who has these kits now. 

Remember, you get 1 Sylvania Pre- 
mium Token with every 25 receiving 

tubes or with every picture tube you buy. 
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OWN THIS GREAT LIBRARY 

for complete authoritative 
analyses of all important 

AUDIO AMPLIFIERS 

Only data of its kind available on hundreds 
of important audio amplifiers. Complete, 
uniform, detailed analysis of each unit, 
based on actual laboratory study of the 
equipment. Includes circuit diagrams, 
chassis photo views, parts data, full techni- 
cal coverage. Available in four profusely 
illustrated volumes- absolutely indispen- 
sable to audiophiles, engineers and students. 

VOL. 4. Covers 75 audio amplifiers and impor- 
tant tuners produced during 1951 and 1952. 
Never before available in a single compilation. 
352 pages, 8M x 11 ". 
ORDER AA -4. Only $3.95 

VOL. 3. Covers 50 audio amplifiers and 22 FM 
and AM tuners made during 1950. Detailed 
data on design and servicing. 352 pages, 8x11 ". 
ORDER AA -3. Only $3.95 

VOL. 2. Covers 104 amplifiers and 12 tuners 
produced in 1949. 368 pages, 8z x 11 ". 
ORDER AA -2. Only $3.95 

VOL. 1. Covers 102 post -war amplifiers and 
tuners produced through 1948. 352p, 8 x 11 ". 
ORDER AA -1. Only ... $3.95 

"The Recording und 
Reproduction of Sound" 
Only complete reference on 
AUDIO! New second edi- 
tion -over 800 pages. 
Chapters on sound wave 
behavior; recording 
methods; the decibel; phono 
reproducers; cutting stylii; 
microphones; loudspeakers; 

dividing networks; attenuators; mixers; ampli- 
fiers; tuners; home music systems- hundreds 
of other subjects. The great Audio book by 
Oliver Read- largest -selling in its field. 
ORDER RR -2. Only $7.95 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, 
or write direct to Howard W. Sams & Co., Inc. 
2203 East 46th St., Indianapolis 5, Ind. 

$ enclosed. Send following books: 
AA- 1($3.95) AA- 3($3.95) RR- 2($7.95) 
AA -2 ($3.95) AA -4 ($3.95) 

Name 

Address 

City Zone. .State 
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MODERNIZE YOUR AM -FM TUNER 
By LT. COL. BYRON E. HARGROVE 

Signal Liaison Officer 
TRADS, Fort Eustis, Va. 

Pep up those older model AM/ FM tuners by making a few easy 

circuit changes and substituting newer and hotter tubes. 

MANY FM -AM enthusiasts purchased 
M sets as soon as they were available 
after World War II. Although many 
have given excellent service through 
the years, almost all of them are per- 
forming considerably below what could 
be expected of them. 

The modernization of a Meissner 
Model 2961 is described. Some, or all, 
of the changes described can be applied 
profitably to most FM -AM receivers. 

The Meissner Model 2961 is a 29 tube 
FM -AM -phono combination with com- 
pletely independent FM and AM tun- 
ers, but a common power supply and 
audio system. It was equipped with a 
phono unit having a crystal pickup 
and compensating preamplifier. 

The audio system uses four 6L6 
tubes, triode connected, in push -pull 
parallel as output tubes. Original 
specifications called for substantially 
flat response between 60 and 20,000 
cps. Since the speaker with which this 
unit is equipped is capable of good re- 
production of considerably lower fre- 
quencies, all audio coupling condensers 
in the main audio unit were replaced 
with .1 pfd., 600 volt units. Low fre- 
quency response was considerably im- 
proved by this change. 

To obtain better record reproduc- 
tion, the crystal pickup was replaced 
with a G -E reluctance unit. This ne- 
cessitated replacement of the original 
preamp stage using a 9002 triode, with 
a 6SC7 preamp stage. The 6SC7 tube 
was mounted in the same position as 
the original preamplifier by removing 
the miniature socket, reaming the hole, 
and mounting an octal socket. See dia- 
gram Fig. 1. 

In the FM unit, the 6AG5 r.f. tube 
and the three 6AG5 i.f. tubes are re- 
placed by 6CB6 tubes, a newer, hotter 

Rear view of the author's "modernized" FM 
tuner. At the extreme left is the Drake 300 - 
ohm hi -pass filter. The glass tube above the 
"UL" stamp on the chassis is the 6SC7 
preamplifier with aluminum foil wrapped 
around it. This is not necessary if a metal 
tube is used. To the rear of the 6SC7 and 
above it is the 6AB4 grounded -grid r.f. stage 
mounted on aluminum bracket. Behind this 
is the original FM tuner. To the right of 
the tuner is the AM r.f. mixer and oscilla- 
tor tubes. In front of the AM tuning con- 
denser is the new Loop " antenna. 
The 300 -ohm ribbon to this antenna con- 
nects one side of the original loop antenna 
to top of "Ferri-Loop." The two hook -up 
wires from top of cabinet are built -in an- 
tennas, one for push- button tuner and the 
other for reception on the shortwave bands. 

300pp(E. 
Ir2 NICA .05 1/2 .05 

65C7 

h : 1)I 
_, 

20pf, 
271( 

6- 

20 Id 
27 I< 

B+ 
250 -300V 

1 -8000 ohm, 1/2 w. res. 
2 -4 megohm, 1/2 w. res. 1- 270,000 ohm, I/2 w. res. 1- 75,000 ohm, 1 w. res. 1- 15,000 ohm, 1/2 w. res. 1- 100,000 ohm, 1 w. res. 2- 27,000 ohm, 1 w. res. 
1 -.05 cid., 400 v. cond. 
1 -300 oofd., 500 v. mica cond. 
2 -.05 ofd., 600 V. cond. 
1 -.01 ofd., 500 v. mica cond. 
2 -20 ofd., 450 v. elec. cond. 

Fig. 1. Preamp circuit added to permit use 
of the G -E variable reluctance pickup unit. 

type. No circuit changes are required 
except to connect pins 2 and 7 together 
at each tube socket concerned. 

Re- alignment of the set will be re- 
quired. While the use of a sweep gen- 
erator and oscilloscope is preferred, a 
thoroughly satisfactory job can be done 
with nothing more than a good FM sta- 
tion within comparatively short range. 

Tune the set to the high frequency 
portion of the FM band to a point 
where no station is being received. Be- 
ginning with the i.f. transformer near- 
est the discriminator (not the discrimi- 
nator transformer), and progressing 
toward the "front end ", adjust all i.f. 
transformers for maximum noise out- 
put. (Better relations with the wife 
and other members of the family will 
be maintained if this is done when you 
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NO 
INTEREST!! 

Buy on our radically new 

Plan 
NO CARRYING 

Time Payment CHARGES!! 

- OUR POLICY 

All merchandise offered on a "try- before -you -buy' 
basis. If the item you order does not meet with your 
approval, you may return it, no explanation necessary. 

All merchandise offered on easy terms at the 

net cash price with no interest charges added! 

Superior's New 
Model 770 

Model 770 is an accu- 
rate pocket -size V.O.M. 
Measures only 3Ve "x 
5r /e °x21/4'. 

Model 670-A 
Superior's New 

SUPER-METER 
A COMBINATION VOLT -OHM MIL - 
LIAMMETER PLUS CAPACITY RE- 

ACTANCE INDUCTANCE AND DEC- 
IBEL MEASUREMENTS 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75,130/750 /1,500. 

7,5 Volts. 
A.C. VOLTS: 0 to 15/30/150/300/1,500 

3,000 Volts 
OUTPUT VOLTS: 0 to 16/30/150/300/1,500: 

3,000 Volts 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 

1.5 15 Amperes 
RESISTANCE: 0 to 1,000 /100,000 Ohms 0 

to 10 Megohms 
CAPACITY: .001 to 1 Mid. 1 to 50 Mfd. 

(Quality test for electrolytic,) 
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms 

to 2.5 Megohms 
ú INDUCTANCE: .15 to 7 Henries 7 to 7,000 

Henries 
DECIBELS: -6 to +18 +14 to +38 +34 to 

+5 ADDED FEATURE: 
The Model 670 -A includes a 
special GOOD -BAD scale for 
checking the quality of elec- 
trolytic condensers at a test 
potential of 150 Volts. 

VOLT -OHM 
MILLIAMMETER 
Sensitivity -1000 ohms per volt 
1- I:r_ I %Id U V -nucal type 
Wet. I'. Same Zell) adjustment Iluld lm hutte lei -t_ 
:live ranges. It is not necessary to rend in.t alien 
snitching from one resistance range to another. Thi- 
is an important time- saving feature never before in- 
cluded in a V.O.M. in this price range. Housed in 
round- cornered, molded case. Beautiful black etched 
panel. Depressed letters Oiled with permanent white. 
insures long -life even with constant use. 

SPECIFICATIONS: 
6 A.C. VOLTAGE RANGES: 

11-15'30/150/3110/1500/3000 Volts. 
6 D.C. VOLTAGE RANGES: 

0- 7.5/15/75/15o 750/1500 Volts. 
4 D.C. CURRENT RANGES: 

11- 1.5/15/15n NIA. 0 -1.5 Amps. 
2 RESISTANCE RANGES: 

5 -Jd0 Ohms. 0 -1 VIegohm. 

149A 
The Model 770 comes complete 
with self- contained batteries, test 

NET leads and all operating instruc- 
tions. 

Comes housed in rugged, 
crackle -finished steel cab- 
inet complete with test 
(cads and operating in- 
structions. Size 61/4"x91/4" 
xJ'iz ". 

NET 

Superior's Model 660 -A -A NEW A.C. OPERATED 

SIGNAL GENERATOR 

Tubes used: 1 -6BE6 as R. F. Oscil- 
lator, antl amplifier. 1-611E6 as 
Audio Oscimixer 1 -6H6 
as Power Rectifier. 
The Model 660 -A comes 
complete with coaxial 
cable test lead and in- 
structions NET 

95 
NET 

Provides Complete Coverage for 
A.M. -F.M. and TV Alignment 

Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on funda- 
mentals and from 60 Megacycles to 220 
Megacycles on powerful harmonics. Ac- 
curacy and stability are assured by the 
use of permeability trimmed HI -Q coils. 

R. F. available separately or modulated 
by the internal audio oscillator. 
Built in 400 cycle sine wave audio os- 
cilnator used to modulate the R. F. signal 
also available separately for audio testing 
of receivers, amplifiers. hard of hearing 
aids. etc. R. F. Oscillator Circuit: A 
high transconductance heptode is used as 
an R. F. oscillator. mixer and amplifier. 
Modulation is effected by electron coup- 
ling in the mixer section thus isolating 
the oscillator from load changes and af- 
fording high stability. A. F. Oscillator 
Circuit: A high transconductance heptode 
connected as a high -mu triode is used as 
an audio oscillator in a high -C Colpitts 
Circuit. The output (over 1 Volt) is near- 
ly pure sine wave. Attenuator: A 5 
Step ladder type of attenuator is used. 

Superod 

el 

ior's 
TV -1 

New 
1 TUBE TESTE R M 

Operates on 105-130 Volt $ 750 
60 Cycles A.C. Hand -rubbed 
oak cabinet complete with N ET 
portable cover 

Uses the new self -cleaning Lever 
Action Switches for individual ele- 
ment testing. Because all elements 
are numbered according to pin num- 
ber in the RMA base numbering sys- 
tem, the user can instantly identify 
which element is under test. Tubes 
having tapped filaments and tubes 
with filaments terminating in more 
than one pin are truly tested with 
the Model TV -11 as any of the pins 
may be placed in the neutral posi- 
tion when necessary. .Uses no 
combination type sockets. Instead 
individual sockets are used for each 
type of tube. Thus It is impossible 
to damage a tube by inserting it in 
the wrong socket. Free -moving 
built -in roll chart provides complete 
data for all tubes. Phono jack 
on front panel for plugging in either 
phones or external amplifier detects 
microphonic tubes or noise due to 
faulty elements and loose external 
connections. 

Superior's 

GENERATOR 
THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN!! 

TV Bar Generator conies 
and 

95 
TV with shielded leads 

corn- 5 Y 
detailed operating instruc- '.ET 
trans Only 

CONNECTS DIRECT 

TO ANTENNA POST 

NO CONNECTION 
INSIDE RECEIVER 

Features.-Can be used 
when no stations are on the 
air. Provides linear pat- 
terns to adjust vertical and 
horizontal linearity Pro- 
vides vertical and horizon- 
tal sweep signals Pro- 
vides signal for t e s t i n g 
video amplifiers. 

NEW TIME PAYMENT PLAN 
ORDER BLANK 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. B -65, 38 Murray Street, New York 7. N. Y. 
l'lcase send me the units checked below. I am enclosing the down payment with 
order and agree to pay the monthly balance as shown. It is understood there will 
be no carrying. interest or any other charges. provided I send any monthly pay- 
ments when due. It is further understood that should I fall to make payment when 
due, the full unpaid balance shall become immediately due and payable. 

MODEL 770 Total Price $14.90 
82.00 dozen payment. Balance $2.00 monthly for 6 months. 
MODEL TV -1I Total Price $47.50 
$11.30 down payment. Balance $6.00 monthly for 6 months. 
MODEL 670 -A Total Price $28.40 
$7.40 down payment. Balance $3.50 monthly for 6 months. 
TELEVISION BAR GENERATOR Total Price $39.95 
00.15 down payment. Balance $5.00 monthly for 0 months. 
MODEL 660 -A Total Price $42.95 
$12.95 down payment. Balance $5.00 monthly for 6 months 
I enclose $ as down payment. 
Ship C.O.D. for the down payment. 

Signature 

Name 

Address 

City Zone State 
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to the 

E. E. or 

PHYSICS GRADUATE 
with an interest 
or experience in 
RADAR oy 

ELECTRONICS 

Hughes Research and 
Development Laboratories, one 
of the nation's large electronic 
organizations, are now creating a 
number of new openings in an 
important phase of operations. 

Here is 
what one of 
these 
positions offers 
you 

OUR COMPANY 

located in Southern California, is presently 
engaged in the development of advanced 
radar devices, electronic computers and 
guided missiles. 

THESE NEW POSITIONS 

are for men who will serve as technical ad- 
visors to the companies and government 
agencies purchasing Hughes equipment. 

YOU WILL BE TRAINED 

(at full pay) in our Laboratories for several 
months until you are thoroughly familiar 
with the equipment that you will later help 
the Services to understand and properly 
employ. 

AFTER TRAINING 
you may (1) remain with the Laboratories 
in Southern California in an instruction or 
administrative capacity, (2) become the 
Hughes representative at a company where 
our equipment is being installed, or (3) be 
the Hughes representative at a military base 
in this country -or overseas (single men 
only). Adequate traveling allowances are 
given, and married men keep their families 
with them at all times. 

YOUR FUTURE 

in the expanding electronics field will be 
enhanced by the all- around experience 
gained. As the employment of commercial 
electronic systems increases, you will find 
this training in the most advanced tech- 
niques extremely valuable. 

How 
to 
apply 
If you are under 35 years of age 
and have an E.E. or Physics 
degree and an interest or 
experience in radar or electronics, 

write 
to HUGHES 

RESEARCH AND DEVELOPMENT 
LABORATORIES 

Scientific and Engineering Staff 
Culver City, 
Los Angeles County, California 

Assurance is required that the relocation of the 
applicant will not cause the disruption of an 

urgent military project. 
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are the sole occupant of the house.) 
After completing the i.f. alignment, 

align the 1st detector or converter 
stage and the r.f. stage in that order, 
again tuning for maximum noise. The 
FM antenna to be used should be con- 
nected before aligning the ri. stage. 

Now tune in an FM station. Identify 
it and check the frequency. Adjust the 
oscillator trimmer, if necessary, to 
bring it on frequency. If you are lucky, 
the quality should be OK. However, if 
distortion is present, adjust the dis- 
criminator transformer for best audio 
quality. 

It should be possible now to obtain 
considerably improved FM reception. 
Further worthwhile improvement can 
be obtained by adding a grounded -grid 
triode r.f. amplifier. This stage is 
broadly tuned to the FM band and no 
additional controls are required. The 
r.f. stage should be mounted on a 
bracket as close as practicable to the 
existing r.f. stage. No shielding is 
necessary and if the set has been free 
from amateur radio and other interfer- 
ence previously, none should be pres- 
ent after the stage is installed. 

"B+" for the 6AB4 grounded -grid 
r f amplifier should be taken from 
the "B+" lead for the r.f. or i.f. tubes 
in the original receiver. This will in- 
sure a well filtered, correct voltage 
for this stage. Heater voltage (for 
pins 3 and 4) may be obtained from 
any i.f. or r.f. socket. 

The output from the r.f. amplifier is 
fed through a 22 ,a tfd. condenser di- 
rectly to the "hot" end of the original 
antenna coil by means of the shortest 
lead possible. Use insulated hook -up 
wire, not shielded wire. 

Now turn on the set and re -align the 
original r.f. amplifier for maximum 
noise output. The noise output will be 
increased slightly, since a grounded - 
grid triode amplifier introduces little 
noise, but the receiver sensitivity 
should be up materially. 

With the completion of the above 
changes, the number of usable FM sta- 
tions should be vastly increased. 

6ÁB4 

10OVV10 a 22y0a 
HTO TOP OF ANTENNA COIL 

WTHNSHORTEST 
POSSIBLE 

LE LI IpN LEAD 

22oyy,' 
50001 

MICA OR 
CERAMIC 

IDA 

B, 
150 -250e 

LI -20 TURNS íF20 ENAMEL 
COPPER, I/4 DIAMETER, 
SPACEDI 1/2". ADJUST 
FOR FOR MAXIMUM PER- 
FORMANCE 

1 -100 ohm, t/2 w. res. 2- 10,000 ohm, 1/2 w. res. 
1 -100 µµfd., 500 v. mica or ceramic cond. 
3 -220 /tfifd., 500 v. mica or ceramic cond. 
1 -22 µµíd., 500 v. mica or ceramic cond. 
Note: Output from 6AB4 connects to grid of 

previous r.f. amplifier (if included, if not, 
to grid of mixer). Use unshielded hook -up 
wire and keep as short as possible. 

Fig. 2. Adding a grounded -grid triode r.f. 
amplifier to Meissner Model 2961 radio. 

Now to tackle the AM portion of the 
set. Disconnect the lead from the an- 
tenna coil to the tuning condenser. 
Mount a "Ferri- Loop" (one of the new 
compact antennas) above the chassis 
and close to the tuning condenser. 
Ground one side of the "Ferri- Loop" 
and connect the other lead to the vari- 
able condenser. Remove the small wire 
attached to the "Ferri- Loop" and con- 
nect one side of the original loop an- 
tenna to the point where this small 
wire was attached. Leave the other 
lead from the loop antenna discon- 
nected. 

Now tune the set to about 1000 kc. 
and adjust the "Ferri- Loop" for maxi- 
mum signal response. The Meissner 
uses 9003 tubes as the r.f. amplifier 
and in the two i.f. stages. Replacing 
these with 6BJ6 tubes will raise the 
performance considerably. No circuit 
changes are required other than con- 
necting together pins 2 and 7 on the 
sockets concerned. 

After installing the new tubes, re- 
align the set. Performance on AM, FM, 
and phono should be much better now 
than when the set was new. Total cost, 
if all parts are purchased new, should 
be approximately $25.00 30 

Visitors to Electronic Wholesalers, Inc. s recent "High Fidelity Music Festival" 
were -able to see and compare a wide variety of audio equipment at this Sound Sales 
Salon set up in the Emerald Room of the Hotel Burlington in downtown Washington. 
The 45 -day event drew thousands of interested spectators, attesting to the ever - 
increasing popularity of high quality home sound systems. Because of this wide- 
spread interest, the company has recently opened a new downtown Sound Sales Salon. 
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KEEP YOUR EYE ON THE 5cerieride TRADE -IN EVENT OF THE YEAR 

HALLICRAFTERS SX -71. 
Less Speaker. Shpg. wt. 51 lbs. 

Net $224.50 

Don't be distracted by claims of "just as 

good." Nothing, but absolutely nothing beats 

a Walter Ashe "Surprise" Trade -In on your 

used test and communication equipment. 

Allowances were never better than now. So 

get your trade -in deal working today. Wire, 

write, phone or use the handy coupon below. COLLINS 75A -3 with 3 KC 
Mechanical Filter. Less speaker. 

Net $530.00 

ELMAC Model A -54. Wired for 
10, 11, 20, 40 and 75 meters. Net $143.00 

Model A -54H. Same as above but for 
crystal or dynamic mike. Net $153.00 

All prices f. o. b. St. Louis Phone CHestnut 1125 

ELMAC MOBILE 
Receiver. Model 

PMR -6 -A. Net $134.50 

Ah 
RADI CO. 

1125 PINE ST. ST. LOUIS 1, MO. 

August. 1953 

JOHNSON VIKING II Transmitter Kit. 
Shpg. wt. 85 lbs. Net $279.50 

JOHNSON VIKING II. Wired and Tested. 
Net $319.50 

FREE CATALOG! 
R-53-8 

WALTER ASHE RADIO COMPANY 
1125 Pine Street, 5t. Louis 1, Missouri 

Rush "Surprise" Trade -in Offer on my 

for 
(show make and model number of new equipment desired) 

Send new 1953 Catalog. 

Name 

Address 

City Zone _ State 

h 

Send 

for 
your 
copy 

today 
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HINTS and KINKS for MOBILEERS 
By JACK NAJORK, W2HNH 

These simple antenna tricks and a painless addition to the 

receiver will add greatly to the enjoyment of mobile QSO's. 

MANY articles on center- and base - 
loaded mobile antennas have point- 

ed out that an antenna of this type 
must be accurately pruned to res- 
onance at the operating frequency if 
it is to accept power and do a good 
job of radiating. If the ham is fortu- 
nate enough to own a grid -dip meter, 
finding the resonant frequency of the 
antenna is a simple matter. 

Without such an instrument, de- 
termination of antenna frequency can 
become quite a problem, especially 
if a loading coil of unknown induct- 
ance is used with a whip whose capac- 
ity is also a matter of speculation. 
Starting with such a combination, it 
is often found that the resonant fre- 
quency of the system may be a half 
megacycle or more removed from the 
desired frequency. 

The approximate resonant frequen- 
cy of a new or experimental antenna 
of this type can be found very easily 
(and inexpensively) by a method 
filched from the broadcast antenna 
engineers *, which makes use of an 
ordinary buzzer and a calibrated re- 
ceiver. The whip is grounded and the 
buzzer is loosely coupled to it, as 
shown in Fig. 1A. The resulting shock 
excitation of the system radiates a 
signal which peaks up sharply at the 
resonant frequency of the antenna. 
The station receiver is used to find 
this frequency and the system can 
then be pruned to the desired channel. 

This method really works very well, 
the buzzer radiation showing a peak 
about 30 kc. wide which can be de- 
tected at a distance of twenty to 
thirty feet from the antenna with 
the average communications receiver. 
The higher the "Q" of the antenna 
being excited, the sharper will be the 
noise peak. 

It is best to make the test at a 

GROUND TO 
' CAR BODY 

TRANSMITTER 

BUZZER 

BATTERY 

ONE TURN LOOPS COUPLED TOGETHER 

(Al 

"T,. 

CONNECTOR 

(TAPED 
TOGETHER)' 

(B) 

-ANTENNA 

Fig. 1. (A) Method of using a buzzer to 
determine resonant frequency of a mobile 
antenna. (B) The use of paralleled 52 -ohm 
coax cables to improve impedance match. 

time when the frequencies involved 
are relatively quiet, otherwise strong 
QRM may mask the noise peak. To 
prevent detuning, short leads should 
be used at the base of the antenna. 
An extra two inches in the form of a 
single -turn loop will provide suffi- 
cient coupling. 

Feeding the Loaded Whip 
Antennascope measurements on a 

number of base- and centerloaded 75 
meter whips show that the base im- 
pedance of these systems is very close 
to 25 ohms. Although 52 -ohm coax 
can be used as a feed line, a much 

Henney, Keith; "Radio Engineering Handbook" 
(4th Rev. Ed.), chap. 14, p. 613. 

Fig. 2. Circuit diagram of an additional i.f. stage for the car's broadcast re- 
ceiver to improve over -all selectivity. Unmarked condensers are in the (J. cans. 

60E6 
' CONVERTER 

(ORIGINAL) 
r 

ORIGINAL CONNECTION 

68J6 

2uild. 262 NG. 262 KC. 

v2w 

54 250V 

160A6 
LE. AMP. 
(ORIGINAL) 
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better match can be obtained by using 
two sections of small diameter RG- 
58/U (53.5 ohms) in parallel. 

A neat job can be done by taping 
the two sections of line together and 
using a "T" coax fitting at the trans- 
mitter end, as shown in Fig. 1B. 

Improving Receiver Selectivity 
The usual converter -car receiver 

combination used for mobile reception 
leaves much to be desired from the 
standpoint of selectivity, especially on 
the lower frequency bands where 
considerable activity is encountered. 
Aside from the common deficiency of 
poor station separation, the poor 
selectivity causes loss of gain on 
weaker signals, because a.v.c. action 
on a strong adjacent carrier decreases 
the sensitivity of the receiver over a 
relatively broad spectrum. Since ad- 
jacent- channel attenuation is primari- 
ly a function of the i.f. bandwidth in 
the car receiver, considerable im- 
provement can be made by sharpen- 
ing the skirt selectivity in the i.f. am- 
plifier in "Q -5'er" fashion by the in- 
sertion of additional tuned circuits. 

Such a modification is not nearly as 
complicated as it sounds or looks, and 
it will be found that quite a few of 
the modern automobile receivers now 
have ample room for the additional 
components required. 

Fig. 2 shows the circuit added to a 
1950 Philco receiver in the author's 
Studebaker. Two additional midget i.f. 
cans (four tuned circuits) were added 
between the mixer and i.f. amplifier 
tubes, together with a 6BJ6 amplifier 
tube. There was sufficient room in- 
side the set to mount these corn- 
ponents alongside the i.f. amplifier 
stage without crowding. 

With the circuit values shown (265 
kc. i.f.) the gain of the 6BJ6 stage is 
held down to 1.5 times because all 
that is desired here is sufficient am- 
plification to make up for the inser- 
tion loss of the additional trans- 
formers. It is necessary that the sup- 
pressor of the 6BJ6 be grounded 
rather than being connected in usual 
fashion to the cathode. With the high 
value of cathode resistance used, the 
tube cut off completely until this 
change was made. Total cathode cur- 
rent of the 6BJ6 is less than two mil- 
liamperes, and the heater current was 
gotten "for free" by disconnecting one 
of the two dial lamps. 

You will have to take the usual pre- 
cautions in installing the extra stage 
to avoid oscillation in the i.f. system 
of the set. 

After the modification is made, a 
complete i.f. alignment (preferably 
visual alignment with a sweep gen- 
erator and scope) should be carried 
out. When you put the set back in 
operation you will find that you can 
sneak up a lot closer to the strong 
ones to copy those "S3" signals that 
were formerly "snowed under." The 
additional stage gives a healthy im- 
provement with practically no in- 
crease in power consumption. 

30 
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McGEE OFFERS YOU TERRIFIC VALUES IN T. V. BOOSTERS -AMP'S AND KITS 
GENUINE STANDARD COIL T.Y. BOOSTER 

Not Surplus, But Right From the Factory 
Latest Model B -51 Standard Coil Television Booster. McGee 
makes another lucky purchase and as usual, passes the saving 
on to you. The famous Model B -51, 12 Channel Standard Coil 
TV booster, which lists for $35.00. is offered to you for only 
510.95 each. Brand new, factory cartoned and fully guaranteed 
by McGee. This top quality single stage booster utilizes 
printed high frequency circuits, for improved performance on all 
channels. Uses 6AK5 tube. Average gain. 6 to 7 volts on low 
channels and 5 or 6 on high channels. No distorting of picture or sound. Has extremely 
low noise factor. Continuous one-knob tuning and channel selector control switch for 
off -on and by- passing 300 ohm lead -in to set. Modern design, dark brown plastic cabi- 
net. 8 "x4 t/4 "s4í /2. Made for 110 volt. 60 cycle AC operation. Shipping weight eight 5 lbs. 
Model B -51, Sale price, $10.95 each, or buy 2 for only $20.00. 

$10.95 

14 -Inch Conversion Kif 
WITH G.E. TUBE 

$2595 
14 -inch conversion kit: You get a 14 -inch black face, 1 year 
guarantee G.E. 14CP4 picture tube, a 70° deflection yoke 

,,,,t :- , ..,..* with matching 14000 colt G.E. flyback and a 14" plexiglas 
gold triol safety mask, plus conversion instructions. Stock 

-11 No. 14CC -G, Sale price, $25.95. 

17 -INCH CONVERSION KIT $25.95 
17 -inch conversion kit with a 17BP4A, 
17" rectangular blackface electro- magnetic 
focus picture tube with 6 months' guaran- 
tee. plus a matched 70° cosine yoke, a G.E. 
built 14.000 volt flyback and a 17" rec- 
tangular gold trimmed plexiglas mask and 
safety shield. Suggested diagram furnished. 
Shipping weight, 30 lbs. via Express or 
Truck only. Stock No. 17 -4XL, 17" con- 
version kit. Sale price, $25.95. Kit Price 
with GE or Raytheon 1 year guarantee pic- 
ture tube, 55.00 extra. 

20 -Inch Conversion Kit $29.95 
Our 20" conversion kit includes a 6- 
month guaranteed 20HP4. 20" octan- 
gular blackface picture tribe. plus a 14.- 
000 volt G.E. built high voltage fly- 
back transformer, plus a matched 70° 
cosine yoke, plus a 20" rectangular gold 
trimmed plexiglas mask and suggested 
diagram. The picture tube is the latest 
electro- static focus type that requires no 
focus coil. Shipped via express or track 
only. Ship. weight, 40 lbs. Stock No. 
20 -TP. net price, 529.95. Price with 
Raytheon or GE 1 year guarantee picture 
tube, $10.00 extra. 

SPEAKER AND BAFFLE SALE 
8" SPEAKER AND BAFFLE $4.95 

Stock No. 818, Tan leatherette covered, plywood slant 
type wall baffle: plus an 8" Oxford, 2.15 . Alnico 5 
magnet PM speaker. 

4 70 red 
each 

McGee 
f 3 or 

for --- only $4.95 each, or $4.70 e m o more. 

10" SPEAKER AND BAFFLE $6.95 12" SPEAKER AND BAFFLE $7.95 
Stock No. CA -12, Tan leatherette covered 

Stock No. CA -10. Tan leatherette covered plywood slant type wall baffle: plus a 12" 
plywood slant type 11 baffle: plus 10" Quam. 4.64 oz. Alnico V magnet PM 
Permatlux. 3.16 Alnico V PM speaker. speaker. (Popular Adjustacone del.) A 

Only a few hundred to sell at 56.50 each, terrific McGee value for only $ ..95 each. 
more. or $6.25 each in lots of 3 or more. or $7.50 each in lots of 3 or . 

3 STATION INTERCOM MASTER $16.95 
SUB STATION $3.95 

3- station intercom master housed in chrome plated metal 
cabinet 71/ "x6 "x5" sloping n'ont. Full 3 -tube am- 
plifier for 110 volt AC -DC operation. Press -to -talk 
switch is on top of the cabinet and volume control with 
off -on switch a d station selector switch are on either 
side. May be Used with from one to 3 sub- stations. 
(See matching cabinet chrome plated sub- station No. 
PM -A5.) Master is quiet at all times except when 
press -to -talk switch is pressed at the master or call- 
back switch is pressed at the sub. Uses 3 -wire inter- 
com cable. 3- station intercom master MPM -A3, ship- 
ping e ight 10 lbs. Sale price, $16.95 each. sub- 
stations extra. 3 -wire plastic intercom cable, 100 ft. 
for $1.95. 500 ft. for 58.95. 

1000 INTERCOM SUB -STATIONS TO SELL AT $3.95 EACH 

L- 

Chrome plated, with call back switch for a 3 -wire in- 
tercom master. Size 71/; "x6 "x5" sloping front. 5" 
Alnico at V PM spkr. Intercom dealers buy t less than 
present production costs. Limited quantity. Stock 
No. PM -A5. ship. weight 8 lbs. Sale Price, 53.95 
each or 3 for $10.00. Special 3 -wire plastic inter- 
com cable. 100 ft. $1.95, 500 ft. for $8.95. 
Brown leatherette covered intercom sub -station with 
call back switch for use with 3 -wire intercom mas- 
ters. 5" square and 21/," deep. Has new plastic 
grill cloth. Alnico V PM speaker. A true McGee 
value. Stock No. NE -5, ship. weight. 11/ lbs. Sale 
price 53.95 each or 3 for 510.00. 3-wire plastic in- 
tercom cable. 100 ft. for $1.95, 500 ft. for 58.95. 

FRINGE AREA TV RECEPTION IS 

BETTER WITH OUR McMURDO 
SILVER TV BOOSTER - 

$10.95 -TWO FOR $20.00 

how a booster like thé McMurdo Silver Super Sonic was used for fringe area TV recep- 
tion. We can't guarantee this unusual reception, but we will guarantee this booster to 
be a sensational value. Continuously variable inductance type tuner from channel 2 in- 
cluding the FM band through channel 13. Self -powered for 110 volts AC operation. In- 
_orporates a 6J6 tube. Input for 300 ohm TV line and 300 ohm output to TV set. Sin- 
gle knob tuning. Attractive plastic case. McMurdo Silver Super Sonie TV -FM booster. 
Stock No. GB -6B, shipping weight 5 lbs. Sale price, $10.95 each or two for $20.00. 

3 -TUBE SARKES -TARZIAN T.V. TUNER 995 
This popular Sartres- Tarzian Type 3 tuner is widely used. 
13 channel rotary type switch with individually tuned 
oils. Price is complete with diagram and three tubes: 6C4 ose.. 

6BH6 R.F. and RAGS . x Regular factory cost is twice our price. 
Each tuner is wired ready to hook up to a video and sound IF strip. 
May be used with either inter -carrier or eparate sound IF circuits. 
Has built -on convertor coil, built in fine frequency control. Sarkes- 
Tarzian TV tuner, with 3 tubes. Net price, $9.95 each. Specify shaft 
length, either 2Va" or 43/4 ", 

50 -WATT BOOSTER AMPLIFIER 
50 -WATT $3995 

BOOSTER AMP. 7 
2 -Mike Pre -Amp $12.95 Extra. 
Not a Kit. but a Manufactured 

Amp. 
50 -WATT BOOSTER iota;" 

50 watt booster amplifier with 
push -pull parallel 6L6 output tubes. 

Connect to your present amplifier as a booster or use 
with the PR -2X Pre -amp to add the use of 2 mikes and 

one low level input. The booster amplifier has one input jack and with 1 volt input 
50 watts or audio. Booster has a 6 lb. potted case high fidelity output transformer. 

matches speaker with 4 -8 -1G ohm voice coil, also 60 ohm and 250 ohm line. Booster has 
a 225 mill power supply with 5U4 rectifier. Price includes tubes: 4 6L6. 7N7 and 5U4. 
The two variable . 

ontrols are for master volume control and bass boost tone control. Size 
8 x 61/2 x 141/2. Stock No. PA -55N. Shipping weight 26 lbs. Sale price 539.95 ea. 

2 -MIKE PRE -AMP. Pre- amper plugs in dmcetly to the PA -SSN Booster. amplifier. 
It enables use pf u. 

for 
tal o cams Mikes pl5s one tow lever 

input. Furnished 
Small 

as 4 foot cables and 4". fo remote control 
with 

of tues watt Booster 
Net 

price 
Small chassis size 5 x 31 /y x 4 ". Stock No. PR -2X, with tubes 7F7 and 7N7: 

Net price $12.95 ea. 

McGEE'S $62.50 LIST 15" COAXIAL SPEAKER, $23.95 
New 1953 Model -21 Oz. Alnico V Magnet -5" Tweeter 

This is the finest 15" coaxial PM 
s 
pealter value that - have ever 

o 
offered. New 1953 production, of a famous manufacturer of fine 
speakers. The 15" speaker has a211 /2 oz. Alnico V magnet: equal 
to 68 oz. of the Alnico 3 type magnet. The cone is tree floating, of 
one piece construction. Will reproduce 105v frequencies down to 20 
cps. The 5" tweeter is coaxially suspended and has a ridged cone 
to reproduce only the high frequencies. It will respond up to 17,- 

500 cps. The high - 
pass filter is concealed 
lnder the pot cover. 
eaving only two wires 

to connect both t h e 
tweeter and woofer to 
transformer 

output 
sformer of ra- 

dio, or high fidelity 
music lover's amplifier. Stock No. P -15C5. 
shipping weight 13 lbs. Net price $23.95. 

12" JENSEN PM. $15.95 
Another McGee Scoop! Jensen Concert 12 ". 
141/2 oz. Alnico V magnet PM speaker. 8 
ohm voice ll il. Will tae 25 watt audio. 
You save dollars on this speaker. Just 100 
to sell. Shipping eight 8 lbs. Stock No. 
P -12P. Sale price $15.95: 2 for $30.00. 

12" COAXIAL SPEAKER, $12.95 
McGee offers the new 1953 
model 12" coaxial PM speak- 

s. Quality you would put in 
your finest sets if you were 
a manufacturer. 12" woofer 
has 6.8 oz. Alnico V mag- 
net. Tweeter is coaxially sus- 
pended and has a metal dif- 
ff 

e 
High pass filter is un- 

der the pot cover. Only two 
wires to connect to your ra- 
dio or audio amplifier. 8 ohm 
with 18 watt peak and 10 watt average. Shipping 
weight 8 lbs. Response from 

30 to 17,500 cps. Stock No. CU -141, Sale 
price $12.95 each: 2 for $25.00. 

G.I. 3 -SPEED CHANGER WITH G.E. $2295 
VARIABLE RELUCTANCE TURN -ABOUT CARTRIDGE 
Another tremendous McGee Scoop! Brand new General Instrument 
3- speed automatic record changers. Complete with RPX -050 G.E. 
variable reluctance cartridge with turn-about stylus. Plays all 3 
speeds automatically: 7 ", 10" or 12" records. Has reject button. 
Repeats last record. Base size, 12 "x121/4". Shipping weight 14 
lbs. Stock No. 700 -GE. Scoop price. $22.95. 

GI 3 -speed changer same as above, but with Webster flip -over twin needle cartridge. 
Stock No. 61-700, Sale price, $21.95 each. 

3 -WAY 

COMPLETE RADIO, TELEVISION AND AMPLIFIER KITS 
PORTABLE KIT 8 -Tube Hi -Fi Amplifier Kit $29.95 

$159s 
New 1952 Model 3 -way 
personal portable radio 
k i t. Operates on 110 
Volts AC -DC or 671/2 B 

plus 11/ volt self- contained batteries. 
Leatherette covered case size, 51/2x53/4x8 ". 
Receives broadcast 550 to 1650 KC. A 
conventional 2 -gang superhet circuit With 
456 KC iron core IF's. Incorporates the 
new super gain stick loop antenna. All 
plated chassis. Lab. approved c ir cuit - 
matched parts. Price includes all parts, 
tubes, diagram Alnico V PM speaker. A 
factory quality kit. Stock No. PN -4T, ship- 
ping weight 7 Its. The complete kit. Less 
batteries, $15.95. 871 /2V. B, $1.59; 11/2V. 
A. 39c extra. 

Build Your Own $795 Phono -Mike 
Broadcaster 

Kit Model DE -6R. With 
this simple kit, you can 
build a 3 -tube phano 
oscillator that also has 
a mike input. Will 
broadcast over any ra- 
dio. within your q ie, (about 75 feet) from 
1000 to 1500 kc. Inputs for crystal mike or 
crystal phono pickup. Fader control fades 
from mike to record. Ideal for a home P.A. 
system, baby listener and home entertain- 
ment. A complete kit of parts including 
tubes. Kit Model DE -6E. Net price, $7.95. 
DE -6RWT, wired and tested. Net price, 
$9.95. Crystal mike and desk stand, $4.95 
extra. Concealed microphone unit, only 1" 
in diameter and 1/4" thick. Specify hidden 
mike when ordering. Stock No. T -001. Net, 
$3.95 extra. 

A complete 
kit, including 
tubes: 3 -7E5, 
2- 12AX7, 
triode p 1 u s 
rectifier dia- gram and 

putso for ra- 
dio tuner 

kind 
of p h o n o 
pickup (crys- 
tal o r G.E. 
variable re- v 

and either crystal or dynamic 
mike. Output matches 8 ohm voice coil. 
Twin electronic buss and treble tone con- 
trols with range selector switch for either 
juke box quality with heavy bass response 
or brilliant symphonic range. Response 18 
to 20,000 Cos. 8 tube all triode amplifier 
kit, complete with tubes. Shipping weight 
25 lbs. Model 7X5. Net $29.95. 

WRITE FOR 

McGEE'S 1953 
CATALOGUE 

56 PAGES OF BARGAINS - 
EVERYTHING FOR THE TELE- 
VISION AND RADIO SERVICE 
MAN. UP TO DATE UHF 
TELEVISION MATERIAL. WRITE 
FOR YOUR COPY TODAY. 

I0 -TUBE RADIO KIT $29.95 
lo tube 
broadcast 
radio chas- sis ki t. 
complete 
with tubes: 

2 -6SK7. 
654 7. 

3 -6SN7. 
1 -6SL7, 
2 -6V6 plus 5'3 

r e c 13 - 
fier, d a - 

insOruoslOns. 3 gang superhet with 8" slide instructions, 
dial. Chassis size. 121/2 "x10 "x61/2" 

high. Features push -pull 6V6 high fidelity 
audio. kers.t Input for G.E. 

matches var' variable 

r 

voice 
re- 

luctance o crystal phono pickups and crys- 
tal mike. Heavy duty power transformer. 
Model BK -R10 kit less speaker. shipping 
weight 18 lbs. Net $29.95. 

11, 20" T.V. Kit $59.95 Less Tubes 
A complete kit of 
parts to build an 
AC transformer op- 
erated television 
chassis for use with 
a 16 ". 17" or 20" 
rectangular picture 
tube. The 12 C 

Sarkes- Tarzian 
chan- 

nel tuner e r i s read 
d, as is the 4 

tube video IF strip. 
Circuit is of the 
conventional design. Do not buy this unless 
you 

understand Television. It is difficult to 

wire. We furnish schematic. Kit model 
WH -20. Ship, vt. 40 lbs. less all tubes. 
Net $59.95. Cascode tuner $10.00 extra! 
12" speaker $2.95 extra. 
Kit of 22 tubes. less picture tube $16.95. 
17" 171384A, $19.95. 20h04. 525.00. 

AT McGEE 
6 -TUBE 2 -BAND KIT $14.95 

Popular with 
schools a n d col- 
leges for training. 
6 tube AC -DC. 2 
band radio kit with 

Re- ceives is osbbroafl 
broadcast 

and 6 to 18 mc 
shortwave. Full 2 

superhet with 
5änß speaker a n d 
slide rule dial. A 
complete kit with tubes: 12SK7, 12K8, 
12SK7, 12SQ7, 50L6 and 35Z5, diagram 
and instructions. Factory quality. Cabinet 
size 13 "x63/4 "x61 /4 ". Shipping weight 12 
lbs. Model ME6 -2. Net 514.95. 

5 -TUBE AC -DC KIT $12.95 
Model RS -5. A 5 tube AC -DC straight broad- 
cast kit, housed in the sane cabinet as 
ME6 -2 above. Complete with tubes. Ship- 
ping weight 10 lbs.. Net $12.95. 

AC POWERED BROADCAST 

TUNER KIT S12.95 
A self -powered, 3- 

ra gaup superhet tuner E 
"l*i 

kit with R.F. stage. 114 
This complet kit is 
furnished with a 
diagram, photos and 
tubes. 6BA6 R.F., 
613E6 oscillator 
R.F., 6BA6 I.F. de- 
tector, 6AL5 diode, AVC, plus rectifier. 
Connect to any audio amplifier. Ideal for 
use with our S -2020 or 7x5 amplifier kits. 
Chassis sise, 91/ 2" high. Shipping 
weight. 7 lbs. Broadcast tuner kit Model 
BT -38X. Net price. $12.95. 

McGEE RAD 10 COMPANY 
Frroes F.O.B. O Send 24 % Deposit with TELEPHONE VICTOR 9045. WRITE FOR FLYER 
orner, Bolan s `t C.OD. With Pareal 

1422 GRAND AVE... KANSAS MISSOURI 
Post Orders, Include Postage 
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CHIMNEY 
UNI -MOUNT 
Model UM -1 

Riveted,j 
heavy -gauge, 

galv. steel, 
with wide, 
flared-lip,' 
snap -in mast 
holders. 18" 

1 

spacing be- 
tween mast holders for firm sup - 

port. Available with one heavy - 

i gauge stainless steel strap, Kwik- 
Klip banding closure and Chim- ' 

1 ney Corner Guards. 
Model UM -2 ... same as UM -1 

with 2 heavy -gauge stainless ' 

steel straps. 
Write for our new 1953 catalog 

In Canada- A.T.R. Armstrong Co`, Toronto 1 

Rba 
* *NEWS ** 

SOUTH RIVER METAL 
PRODUCTS CO., INC. 

SOUTH RIVER, N. J. 

PIONEER AND OUTSTANDING PRODUCER 

OF FINEST LINE OF ANTENNA MOUNTS 

FINGER STOCK 

Electrical Weather- Stripping 
by Eimac - 
Now Available! 

Silver -plated, spring alloy, pre- 
formed finger stock especially 
suited for electrical "weather- 
stripping" for TV1 - proofing 
cabinet access doors, etc. Also 
ideal for making coaxially con- 
structed tube connections and 
many other uses. Available in 

17/32 ", 31/32", and 17/6" 

widths. 

Write for new Eimac Catalogue 
Summary showing Eimac tubes 
and other accessories. 

EITEL - McCULLOUGH, INC. 
San Bruno, California 

BARGAIN! RCA 1 5 "HI -FI SPEAKER 
REGULAR LIST $82.50, 
DESIGN BY DR. OLSON! 
Biggest buy in a qualit 15" coax we've ever seen! 
40- 12,000 cps, 25 watts, 2 lb. magnet, 16 ohms, 
x -over 2000 cycles, duo -cone. Order No. R- 5108RN. 
Ship. wt. 16 lbs. 

CLOCK -TIMER 29% OFF! 
Famous -make $5.50 switch - 
timer clock, all knobs on 
front. Turns radios etc. on 
up to 12 hrs., tells time. 
New! Complete! Order No. 
R- 5105RN Ship. 11/2 lbs. 

$395 

- 

Reg. $12.50 DIAMOND -TIP 
3 -SPEED NEEDLE, $4.98! 

' Fits ANY thumb -screw or set -screw car- 
tridge! Guaranteed! Order No. R- 5097RN. 

Going, Going, GONE 
Just a few left! Stancor 
ST -203 -A mobile transmitter 
kits, reg. $47.50 net less 
tubes. Sale price $36.50, 
Order No. R- 5107RN. Hurry! 
Wt. 10 lbs. Kit of 5 tubes: 
order no. R- 5096RN, only 
$6.15. 

$29.95 -LIST ASTATIC TV /FM 
BOOSTER, $9.95! 

Also makes hot R9er -type pre - 
selector on 2 meters! Built -in 
AC supply. Continuous 52-216 
me range! New, guar. model 
BT -1. Order No. 36.601 RN. Wt. 
5 lbs. Limited quantity! 
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OUR 225 -PAGE 1954 
CATALOG IS READY! 

Rush copy to: 

NAME 

ADDRESS 

STATE 

FREE WITH ORDER of any item sold in 
this ad, a reg. $1 child's unbreakable 
10" record, 78 rpm. Must be requested 
in writing on your order. NOTE: include 
est. postage with orders; COD's must 
include 25% deposit. 

RADIO SHACK 
CORPORATION 

167 Washington St., Boston 8, Mass. 

International Short -Wave 
(Continued from page 68) 

17454800 closing. (Roberts, Conn., 
others) Good with news on these 
channels. (MacIndoe, N. J.) 

Germany -Overseas Service from 
Cologne noted on 11.795 at 1400 to 
Africa; signed off with German, Eng- 
lish announcements 1547. (Pearce. 
England) Heard on 6.270 at 0045 to 
North Africa. (Sanderson) Surprising- 
ly good signal heard on 7.290 around 
2130; news in German 0015 -0025. 
(Lerch, Mass.) Has Mailbag Program 
Mon. 1400, 1800 on 11.795; 2130 on 
6.270, 7.290; Tue. 0630 on 15.275, 1030 
on 11.795. Correct reports will be veri- 
fied by new card. The "Staatliches 
Rundunkomitee" in the Russian Zone 
operates Berlin I, 6.115, at 2330 -1930; 
Berlin II, 7.150, at 2230 -1930, and Ber- 
lin III, 9.730, at 2230 -1900. (Radio 
Sweden) AFN, 5.740, Beyreuth, noted 
in Sweden 1200 with jazz music. 
(Malmo DX -aren, Sweden) 

Gold Coast - ZOY, 4.915, Accra, 
shortly will increase power to 20 kw. 
(Fox, N. Z., via Radio Australia) 

Greece Radio Athens, 11.718, noted 
around 1240 in English. (Mast, N. Y., 
others) Central Forces Radio Station, 
6.33, Athens, seems nearer 6.34 lately, 
noted 1330 with call in Greek, then 
Greek music; also heard 0100 with 
Greek songs. Larissa, 6.745, noted 
0115 with popular music. (Pearce, 
England) 

Guadeloupe-FGSHA, 9.430V, Basse- 
Terre noted 1810 in French; closes 
2000 with "La Marseillaise." (Cox, 
Dela.) Heard also erratically 0600- 
0630 closedown. (Stark, Texas, others) 

Guam KUJ39, 9.490, noted testing 
irregularly around 0250. (Hooker, 
Alberta) 

Guatemala -TGWA noted opening 
0730 on 9.760 (rather than old 15.17 
outlet.) (Ferguson, N. C.) If not 
found on 9.760, try 15.17. 

TGCQ, 9.702, noted around 2315 at 
weak level. (Cox, Dela., Stark, Texas) 
TGNA lists frequencies of 720 kc., 
5.9525, 9.668, 11.850, 15.100 (inactive), 
17.870 (inactive). (Carroll, Me.) 

Haiti -4VEH, Cap Haitien, noted 
0600 -0900 on 9.69A, mostly English. 
(Middleton, Ohio) 4VCP, Cap Haitien, 
is now back on 6.993, modulation is 
still poor. (Robbins, Ind.) Radio Haiti 
noted recently parallel on 10.06A, 5.84 
with English in progress at 2146 tune - 
in; continued with U. S. popular music 
until 2221 closedown. (Gay, Calif.) 

Holland- Hilversum, 11.730, noted 
with music 1700 -1725, then short 
newscast prior to 1730 closedown. 
(Wade, Fla.) 

Honduras HRP1, San Pedro Sula, 
has moved from 6.351 to 6.360 where 
it mixes badly with Lisbon around 
1800. (Robbins, Ind.) 

Hungary- Budapest, 11.910, noted 
in English 1800 -1815. (Zerosh, Pa.) 

Iceland -TFJ, 12.175, noted Sundays 
only in its 1115 -1130 session in Ice- 
landic; CWQRM, QSB. (Cox, Dela.) 

RADIO & TELEVISION NEWS 
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Pad Vww ta Uckeoe qowu 

Auto Pak Rep_c_Lik 

Bueiatea/ 

I . 7242524 
COIL-TUNING 
OSCILLATOR 

There's one sure way to get ahead in the car radio repair business, and that's to be in a position to tap the vast market of D Radio -equipped cars and trucks that daily passes through 
door! To do this you need only sign up 

y Passos your United Motors Electronics Distributor. ri hDThe Radio, 
auto - 

matically, you have a reliable source for Delco Radio original equipment replacement parts, and for universal replacement You will receive a complete and comprehensive p Manual. You will regularly D 
parts. 

Mving the 
You 

latest factory a 
receive monthly elco Radio Service y ¡sings 

and Delco 
a bulletin car radios. So if 

information on testing and repairin 
ca rra Delco Radio yo want 

to increase 

a delay 
business-permanently-get y e 

Motors 
Electronics Distributor right away! 

y ' ' contact your United Mot 

DISTRIBUTED BY 
ELECTRONICS 

WHOLESALERS 

EVERYWHERE 

ö RADIO ö, O DIVISIOEAOT 
CORPORATION, 

, NDIA NA 

A GENERAL MOTORS PRODUCT !,,,"," ',a UNITED M- OTORS LINE i 
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MOST POWERFUL FRINGE AREA CHASSIS 
THE NEW AIREX CO- CHANNEL "630 FA -2 *" 
With Genuine Armstrong FM Sound System 

The CHASSIS That Television En- Tube Mfg. Brackets $6.50 

gineers and Servicemen Are Buying ;' 
3MRMAS 

GUAR. 
ON ALL 
PARTS 

FRE 
EDELIVERY DURING AUGUST ON 

CHASSIS. CR TUBES & CABINETS 

CHECK THESE EXCLUSIVE FEATURES 
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 
full 14.5 KV under load. Will handle all pic- 
ture tubes up to 24 inch with full sweep Im- 
proved video amplifier has a gain of 40 All 
moulded plastic condensers give long life & 
trouble -free operation Easily adapted to new 
UHF stations in 2 minutes by just changing a 
strip in the tuner Extra heavy duty power 
transformer with large safety factor 6CB6 
tubes in Video IF to give full gain Extra fil- 
tering in power supply for hum & ripple -free 
operation Phono Connection & switch on 
chassis allows you to play your phonograph or 
tuner through the built -in 10 watt hi- fidelity 
amplifier Extra heavy duty focus coil, which 
runs cool Full focus cosine yoke. 
Send for New FREE TV Parts & HI -FI Catalog 

TV GOLD 
PLASTIC MASKS 

16" and 17 ". .$ 4.95 
20" and 21 ". .$ 7.95 
24" $14.95 

OVER 100 BARGAIN -PRICED 
CABINETS FOR TV& AUDIO 
INSTALLATIONS . Send 
for FREE folder and price 
consoles, 

11 line nolettes 
consolettes 

models, 
TV Radio Phono combina- 
tions. Many styles, Mahog- 
any, blonde, etc. 

Mah. Console 
40" High, 
with Glass; 

Mask & 
Brackets 
$49.95 

Chassis 
Mfr. Lic. 
by R.C.A. 

THE ONLY CHASSIS WITH 
PUSH -PULL AUDIO OUTPUT AT 

Yi 
6995s C.R. Tube 

and Brackets 
Complete with 12" ROLA Hi -Fi Speaker 

(Fed. Tax Incl.) 
Detailed Service Manual & Schematic -$1 

TV PICTURE TUBE SALE 
Standard Brands Factory New 

GUARANTEED 1 FULL YEAR 
16" Tube. $19.95 
17" Tube.$27.95 
Ring and Sleeve 
for 24" ... $7.50 I 24" Tube. $79.95 

20" Tube. $34.95 
21" Tube. 539.95 

All merchandise is brand new, factory fresh & fully guaranteed. Mail & phone orders filled upon receipt of 
certified check r money order for $25 as deposit on TV chassis. 20% on other items. Balance C.O.D., F.O.B. 
N. Y. Prices & specifications subject to change without notice. No Fed. taxes to pay. Prices lower than OPS 

SHOWROOM: 171 Washington St.,N. Y.7, N.Y. 
Grammercy 7 -9245 

MAIL ORDER DEPT.: 400 Lafayette St., N.Y.3 AIREX RADIO CORP. 

* FLUTTER 

* WOW 

* DRIFT 

New, Sensitive 
FLUTTER METER 

First Aid for the sound engineer - the ACA 
Flutter Meterl Accurate, sensitive instrument 
designed for rapid visual indication of flutter, 
wow, and drift content of discs (all speeds), 
sound film mechanisms, film recorders, and 
magnetic wire and tape recorders. 

Three distinct and simultaneous readings 
may be made of flutter, wow, and drift. 
Large, sensitive 4" meter has three scales: 
0.3 %, 1.0 %, and 3.0 %, calibrated for flutter, 
wow, and drift readings. Accuracy within 2% 
of full scale value, independent of wave -form, 
amplitude variation, hum. noise, etc. 

Flutter Meter complies with tentative 
standards set by Society of Motion Picture 
Engineers. Recommended for schools, labs, 
broadcast stations, recording equipment 
manufacturers, and studios. 

Write today for circular 5036 

AMPLIFIER CORP. of AMERICA 
398 BROADWAY NEW YORK 13, N. Y. 
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Electron 
l_ J 

; Tube; 
L 

r -I 

Technicians 
L 

-I 

We now have openings for tvork 
in the fabrication and processing 
of experimental electron tubes. 

L J 

Applicants should be high school gradu- 
ates with a natural aptitude for making 
small parts. Experience in electronics, 
precision machine work and experi- 
mental tube work is desirable. 

L J 

Address resume of 
experience and training to 

Hughes 
RESEARCH AND DEVELOPMENT 
LABORATORIES 

Technical Personnel Department 
Culver City, Los Angeles County, 
California 

Indo -China (Vietnam) - Radio 
France -Asie, 6.116A, Saigon, noted 
0600 with news in French; on 11.975 
with news 2030. Hanoi, 7.405, noted 
0630 with French program; is Radio 
Hirondelle. (Sanderson, Australia) 
Saigon, 9.750A, noted opening 0600 
with "La Marseillaise;" heard on 11.- 
935A at 1000 -1115 at strong level. 
(Ishikawa, Japan) Radio Laos is heard 
at fair strength on 7.215 around 0830 
to closedown 0923 with "La Marseil- 
laise." "Voice of Vietnam," Saigon, 
closes down around 0958 -1001 and then 
announces use of 9.620, 7.288, 4.969; 
however, latter is heard on 4.960A. 
(Japanese Short -Wave Club) 

Iraq -Radio Baghdad, 11.725, noted 
around 2308 in Arabic. (Bellington, 
N. Y., others) 

Israel -Tel Aviv, 9.010A, noted with 
"Voice of Zion" relay from Jerusalem 
1515 -1600 closedown; asks for reports 
to Box 754, Jerusalem, Israel. (Mast, 
N. Y.; Bjornert, Sweden, others) 

Jamaica -Radio Jamaica verified 
3.360 with "QSL card in two colors 
green and black. (Klein, Va., others) 

Japan - The Far East Network 
(AFRS), Tokyo, is scheduled 1600- 
0645, JKL2, 9.605, JK16, 11.825; 0500- 
1000, JKL, 4.860, JK13, 6.080. (Schein - 
er, N. J.) JOA6, 15.135, JOA4, 11.705, 
noted opening in English to Western 
North America 0000. (Hooker, Al- 
berta) JOA3, 9.675, heard 0600 with 
news. (Sanderson, Australia) 

Luxembourg - Radio Luxembourg 
by now should have its new 50 kw. 
transmitter on the air on 6.090 at 
0040- 0930, 1045 -1700 in, French. (IS WC, 
London, others) 

Madagascar - Radio Tananarive, 
9.515, noted with interval signal 2229; 
signed on 2231 with "La Marsellaise." 

Malaya -Forces Broadcasting Serv- 
ice, 5.010, Singapore, 7.5 kw., is sched- 
uled 0645 -0659 with tone; 0700 -0730 
Swahili, Chinyanja; 0730 -0800 Fijian; 
0800 -0900 Gurka; English is to be 
added shortly. (WRH, others) 

Mexico -XEHH, 11.880, very strong 
1745 with call in Spanish. (Norman, 
N. C.) 

Monaco - Radio Monte Carlo, 
7.349A, noted closing 1800 (some days 
earlier). (Cox, Dela.) 

Mozambique- CR7BJ, 9.768A, Lour - 
enco Marques, still noted with English 
from 2300 opening (from 0000 Sun.). 
(Littlefield, Mass., others) Heard on 
4.920AV at 1750 with popular music 
and English announcements; ended 
with Ted Lewis' "Goodnight Waltz" 
at 1800. (Cox, Dela.) Lourenco Mar- 
ques, 4.872, noted with news in Portu- 
guese 1500, then music, closing an- 
nouncements after chimes and call, 
played "A Portuguesa" and signed off 
1514. (Pearce, England) Heard sign- 
ing on in Portuguese on 11.952A at 
0000, weak level in Ind. (Niblack) 

Nepal -Still uses 7.10 with English 
0845 -0900. (Etersvep, Sweden) 

New Zealand -Heard closing 0625 
on 9.540. (Middleton, Ohio) 

Nigeria -Radio Nigeria is to in- 
crease power to 20 kw. shortly. (Fox, 
N. Z., via Radio Australia) 
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Norway -LLG, 9.61, Oslo, noted 2300 -2400 (Sun. to 0020 
Mon. with "Norway This Week" in English) to West 
Coast, excellent level. (Riggs, Balbi, Calif.) Channels 
that may be used during the year are LLQ, 21.730; LLP, 
21.670; LLN, 17.825; LKW, 17.755; LLM, 15.175; LKV, 
15.170; LLK, 11.850; LKQ, 11.735; LLH, 9.645; LLG, 9.610; 
LLD, 9.550; LKJ2, 9.540; LLR, 7.240; LLS, 7.210; LLI, 
6.185; LKJ, 6.130; LKF, 1578 kc. (Hornstein, Mich.) 

Pakistan -Radio Pakistan noted on 17.770 with news 
0200 -0210; in English 0515 -0530 on 17.835. (Ferrell, 
Sweden) Noted with news 0330 and Western music 0400 
on 17.710; news 0730 near 17.750 now. (Pearce, England) 
Heard on 9.645A with English for Turkey 1430 -1530 and 
to Britain 1530 -1615. (Pearce, England, Bellington, N. Y.) 
Noted parallel on 11.885, 15.335 at 2035 tune -in with 
Hindu music for Southeast Asia. ( Bellington, N. Y.) Heard 
opening 0630 on 15.27, 17.770, much native music. (Ta- 
kemi, Japan) 

Panama -HOLA, 9.505, Colon, noted recently 2200 -2400 
closedown. (Gay, Calif.) Heard in English 2130. (Horn- 
stein, Mich.) 

Peru- OAX4H, 6.307, Radio.Mundial, Lima, noted with 
call in Spanish 2130. (McPhadden, Calif.) 

Philippines -DZH3, 9.500, heard around 0700; uses com- 
mercials. (Stark, Texas) The Far East Broadcasting Co., 
Manila, reports that the two new 10 kw. transmitters -for 
use on 9.730, 11.855 -are on order; one will be ready by 
this fall, the other several months later; a new transmit- 
ter on 21.475 is expected to be in operation within a year; 
higher power will be given all transmitters gradually. 
(Scheirer, N. J.) DZH9, 11.855, heard best in Alberta 
1100 -1200; noted closing 1203. (Hooker) DZ16, 17.804, 
noted 0130 with religious program in progress. (Sander- 
son, Australia) DZH2, 9.640, Manila, noted 0600 at good 
level in Tokyo with news. (Ishikawa, Takemi) 

Poland -Radio Warsaw, 9.57, noted in English 1715- 
1800, strong signal. (Wade, Fla.) 

Portugal -Emissora Nacional, Lisbon, is reported on 
three new channels in the 25 -m. band -11.797, 11.760, 

REVOLUTION 

CUTS INVENTORY ... SIMPLIFIES HANDLING! 

Now, a new "¢ in- 1 "polyethclene standoff 

insert that outperforms anything on the 

market! It's the versatile "UNIVERSAL - 

UHF -VHF" insert ... product of iE "look 

ahead" planning and precision engineer- 

ing. Functionally designed to carry the tubular cable, small 

oval, large oval and 300 ohm line. Available on all iE 

standoffs ... will cut down your inventory and reduce your 

shipping problems! 

OTHER OUTSTANDING STANDOFF INSERTS 

UNIVERSAL LARGE CO -AX 

Designed For Made spesifi- 
all VHF instal- tally to carry 

lotions and the new open the large round lead -in. 
Ene. 

MANUFACTURING 325 NORTH HOYNE A 

August, 1953 

r 
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FIRST RECORD CHANGER] Hiii 
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SPECIFICALLY DESIGNED FORI 
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HIGH FIDELITY PERFORMANCE 1.1- 
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V -M 935HF Record Changer 
$59.95n5 

"all the music is all you hear'' 

O 

HIGH FIDELITY 
RECORD CHANGER 

All the music is all you hear, with this superb instrument in 
your high fidelity music system. Every part of the handsome 
gold and burgundy V -M 935HF is produced with meticulous 
care to give you faithful, wide -range tonal reproduction, record 
protection and luxurious convenience. 

IMPORTANT 935HF FEATURES 
include: Exclusive aluminum die cast tone arm that is abso- 
lutely resonance -free! Two precision -made tone arm heads 
adaptable to most cartridges.* Laminated turntable and exclu- 
sive 4 -pole, 4 -COIL motor assure constant -speed operation .. . 

wow, hum and rumble are eliminated ! Muting switch provides 
silent change cycle. Gentle tri -o -matie spindle eliminates record 
holders that grip the grooves. It lowers records to spindle shelf, 
holds them flat for silent, air -cushion drop to turntable. The 
automatic V -M 45 Spindle is included. 

*Pre -amplication stage required 
* *Slightly higher in west 

PLEASE MAIL THIS COUPON for complete, illustrated details 
of the magnificent 935HF high fidelity record changer. 

V -M Corporation, Benton Harbor 4, Mich. 
Please send me illustrated folder, "Bring Concert Halls Within 
Your Walls." 

Name 

Address 

City State 
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jfl1thi&,e 

and 

Professionals 
RECOGNIZE T.HE 

INIMITABLE 

MODEL 12A4) 
10 WATT. 

ODEL 10C4 
30 WATT 

tura 
\4N SOUND 
REPRODUCTION 

caw :. 

MODEL 7 
EIS-POWERED PRE -AMP 

AFFORDED ONLY 
BY 

8 

HIGH QUALITY 
AUDIO AMPLIFIERS 

Write 
technical data; 

also 
of 

for 
earest dealerP. RI--3 

BROOR f lf CIROOICS, 
/.f O Clr .ß"d.ó :t.:(d Sy:...-. /934 

34 DeHART PLACE, ELIZABETH, N. J. 

90 

11.835. (WRH) The 11.835 channel 
noted in Indiana at 1430. (Niblack) 
Signs on 1230. (Pearce, England) 

Reunion -Radio St. Denis is heard 
in Sweden on 7.170 around 1625. (Ra- 
dioklubben Universal, Sweden) 

Saudi -Arabia -Djeddah now broad- 
casts on 725 kc., 3.960, 3.980, 5.975, 
6.175, 7.245 at 2305 -2335, 1045 -1135, 
1215 -1335, and on 725 kc., 3.950, 5.975, 
7.245, 11.850, 11.950 at 0605 -0635. 
(WRH) (The 41 -m. channel more re- 
cently has been heard around 7.300A 
instead of 7.245.) Noted by Pearce, 
England, opening with interval signal 
1030 on 11.850A. 

South Africa -Cape Town, 5.892A, 
noted 0110 -0125 with morning produce 
market quotations in English. (Gay, 
Calif.) 

South Korea -Radio Korea informs 
Scheiner, N. J., that the new 10 kw. 
short -wave and medium -wave trans- 

mitters to operate as Radio Seoul are 
still under construction; the 9.555 out- 
let in Seoul is still 300 watts, and 
there is another outlet there -HLKA, 
3.8925, 1 kw. 

Spain- Madrid, 9.363, noted in Eng- 
lish for North America 1800 -1840. 
(Middleton, Ohio, others) Measured 
9.359 recently. (Roberts, Conn.) 

Switzerland -HED5, 15.120, Berne, 
noted 1145 with English. (Mast, N. Y.) 

Tahiti -In verifying, Radio Tahiti, 
Papeete, listed FO8AA, 6.980, 200 w.; 
FZP8, 6.135, 1 kw. Both use half -wave 
antennas. (Kary, Pa.) 

Thailand- Bangkok, 6.240, heard 
with news by man 0515; 7.105 heard 
0700 when identified in English. 

Trinidad -Radio Trinidad, 6.085, 
noted 0515 when identified. (Stark, 
Texas) Heard closing 2202 with "God 
Save the Queen" on 3.275; good level, 
slight heterodyne. (Cox, Dela.) 

RCA'S PRINTED -CIRCUIT COMPONENTS 
THE tube department of Radio Corpo- 

ration of America has announced the 
development of a series of printed -cir- 
cuit components which is expected to 
stimulate the production of more com- 
pact and efficient radios, TV sets, and 
communications gear. 

These new components -six 40 mc. 
i.f. transformers, coils, and traps -are 
produced by a special photo- etching 
process which makes possible virtually 
limitless production of identical elec- 
tronic circuits from a single photo- 
graphic negative. 

Conventional inductors depend upon 
coils of handwound or machinewound 
copper wire to provide the desired in- 
ductance values -the exact values are 
largely determined by the number of 
turns of wire, its spacing, and the diam- 
eter of the coil form. With the printed 
circuit method, both the copper wire 
and the wire -winding operations are 

eliminated. Inductances are provided 
by flat inductors having rectangular 
windings which are photographically 
printed on copper -clad plastic strips. 

Although these RCA printed- circuit 
components are intended for applica- 
tions in home television receivers, the 
same photo- etching process can be used 
to print circuits for components used in 
a wide range of radio and communica- 
tions equipment. 

The new components are i.f. types de- 
signed for television sets utilizing inter - 
carrier sound systems and incorporating 
picture i.f. and sound i.f. carriers of 
45.75 mc. and 41.25 mc., respectively. 
The presently- available components in- 
clude a first video i.f. grid- circuit coil 
and trap ; a first video i.f. plate -circuit 
coil ; a second video i.f. grid- circuit coil; 
first and second video i.f. filter traps; 
second video i.f. transformer ; and third 
video i.f. transformer. 30 

RCA'S "Tandem" 40 mc. printed- circuit M. transformer used in home TV sets. A 
standard wirewound transformer is shown on table to permit a comparison of size. 
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79c' SPECIAL 

1299.. 
29 5i.... 

For August 
only 

10 %DISCOUNT 
on orders of 100 
tubes or more, 
5% DISCOUNT 
on orders of 50 
to 99 tubes. 

FREE 
5 small screw- 
drivers with ro- 
tating handle 
and handy case 
with purchase of 
$20.00 or more. 

TELEVISION PICTURE TUBES 
SIZE PRICE SIZE 

SEND US YOUR 7 inch. .$17.95 16 inch... 
ORDER AND WE 8 inch . 31.50 17 inch.. 

WILL SNIP 10 inch . 12.95 19. inch.. 
FROM STOCK 12 inch. 16.95 20 inch.. 
IMMEDIATELY 14 inch. 17.95.... 21 inch.. 

15 inch:::. 19.95 24 inch. 
PETAL TUBES $1.50 extra per tube 
Electrostatic Tubes $1.50 extra per tube 

PRICE 
$19.95 
20.95 
23.95 
24.95 
26.95 
54.95 

WE PAY FOR YOUR DUD 
Your worn out picture tube is worth money if it is 
not broken. 
Size We Pay Size We Pay. 

ONE FULL 7" ,.91.00. 14" ... $3.00 YEAR 
6'" WARRANTY ... 1.00 15' . .. 4.00 

. 

ON ALL 10' 2.00 16"' 3.00 9__ 
27 inch... 69.95 TYPES 27- 0.00 

12" 3.00 117" .. 3.00 27 . 10.00 
These allowances apply when you purchase the same size picture tube and dud is shipped prepaid. 

Size We Pay. 
19 " .$4.00 
20 .- 4.00. 

RADAR 
TYPE TV 
ANTENNA 

For UHF and VHF 
RECEIVES ALL CHANNELS 

WE FINALLY DID IT 
You ordered so many thousands of these ra- 
dar type TV Antennas, that the cost has 
come down through the savings of mass 
production. 

WE ARE PASSING THESE SAVINGS 
ON TO YOU: 

Tae only TV antenna with the money -back 
guarantee with the new Electronic Dipole 
Separators. Unbeatable for fringe area and 
PA at this low, low price we cannot mention 
manufacturer's name. 

$18.75 
S. ALUMINUM MAST heavy gauge 11/4" 
dram. with interlocking end. Slip two sec- 
tions together for a ten -footer- $ 

1 
00 

Back 

Less Mast 

TV Antennas 
30 Element conical 
. . . rugged through- 
out. $395 
Only 

Double bay array, with 
stacking bars ..$7.75 

4 Bay array, with har- 
ness and stacking 
bars 914.9$ 

6 Element Conical. 
Only $2.95 

JFD 
BOW 
TIE 

REFLECTOR 
UHF Antenna 
Bootie Reflector 
Ultra -high Gain 

Completely assembled-- 
ready to mount. For all 
VHF 

Channels - easy to 
tack for two or four -bay. 

singi. Bay $4.50 
Two Kay, oomplete.$8.45 

VTVM 
PRECISE 

Vacuum Tube Volt - 
Meter, 1 % accu- 
racy ceramic preci- 
sion resistors; Coax 
DC connector; FM 
zero alignment 
scale: burn -out 
proof circuit, rugged 
oversize 41/2' meter. 
Model 909, factory 
wired $44.98. 
909K -Kit. 

$25.98 Only LJ lU 

Model 300 

Precise 

Oscilloscope 

Here Is the Buy 

7' tube size, Sweep magnifier, complete 
push -pull from input through output. 
Vertical sensitivity better than 10 mllll- 
volts. Bandpass + O - 3db -, 0 to 
FIVE inc, complete with phasing control, 
blanking control, Intensity mod. and 
self- measurement peak to peak feature, 
with DC amplifiers throughout as found 
only In scopes selling for over $950.00. 
Exclusive, easy maintenance feature. 

In kit 
form 
ONLY.... $9495 

P. M. SPEAKERS 
12' COAXIAL PM SPEAKERS, -High Fid P:. t, 
..e orossn,er filter attached. 
20 aft 4o -19000 p 

8ohn,VO Cola'a. $12.95 
15'' COAXIAL SPEAKER.é 
20- 17,500 cp.. ea. $19.95 
Very bi.t qual'i:y- NATIONAL BRANDS. 
Ind' d. ally. Pac4ed 

4'. en - 1.59 10" ca 5.10 
.5" . 1.59 12":. 5.95 

6" SPECIAL PRICE ... .c:t. 

TV CONVERSION KITS 
Consisting of rectangular tube, 70 DE- 
GREE:. YOKE Beautiful Mask and FLY -. 

'BACK TRANSFORMER. 
21` TV Conversion Kit, as above; complete..$31.95 
20" TV Conversion. Kit. as above, -complete.. 28.95 
17" TV Conversion Kit, as above, complete.. 23.95 
24' TV Conversion` Kit, as above, complete.. 69.95 
27" Conversion Kit,' as above complete:..; 89.95 

MISCELLANEOUS BUYS 
I.F. TRANSFORMER -456 Kc 294 
PILOT LIGHTS, Type No a 

101cr399:1 D for 5295 
VOLUME CONTROLS with SWITCH. 

2' shah, 1 meg, ' /. meg 349 
SINGLE ION TRAPS is . 19e 
DOUBLE ION TRAPS - ei 29e 
OUTPUT TRANSFORMER -I, 50 5. 29c 

CHIMNEY. MOUNT tor TV ant .. SI.29 
6-1óát LINE CORD UL: ..10 for 51.95' 
TV INTERLOCK CORDS a. 496. 

BEST 

TUBE KITS 
BRANDS 

PRÌCES 

AT 

3V4, 174, ¡RS, $2.19 155 
304, 1T4, IRS, 155. List $198 
Value $8.00. Tube Kit only. 
354, 1T4, 1S5, 105. List $198 Value $7.80. 4 -Tube Kit.. ..7D 
1U4, 354, 155, IRS. List Value 
$7.ao 
All Four Tubes for $1.98 
11723, 1U5, 354. IRS, 1T4 en n 
AC -DC Portable Kit. All for L Y.7 
12ÁT6. 12BA6. 120E6, $2.59 35W4, 5085. 5 Tubes for. Lq 5¡t9rt 

$OLS T. 352507. 1250707, 125K70, $3.22 12SÁ76. 5 Tubes for s7 LL 

- - 

ouromunarromf 
UNIVERSAL -CONVERTERS ALL SETS -the 
only converter recommended for the 5,000,000 
split sound and video TV sets now In use as 
well as all intercarrier TV sets. 

$31r4ô NET tl 

REGENCY 

UHF 

CONVERTER 

RESISTOR KITS 
Insulated s /a, 1 and 2 -watt assortment of most 
used values, I.R.C. Ohmite, Stackpole, $2 95 Speer, etc., 100 for L .7 

300 OHM TWIN LEAD 
55 Mil, 100 ft. S 1.59 

1.000 ft. 13.95 
20 a, 80 Mil, 100 ft 1.89 

1G,000 ft. 16.95 
UHF TUBULAR 300 OHM LINE 

1,000 ft. $34.50 
100 ft. $4.95 

Selenium 
Rectifiers 
75 mil 79c 

100 mil 89c 
150 $1.10 
200 $1.48 
250 $1.59 
300 $1.79 
350 $1.98 
450 $2.45 

Teleran TV Wave Trap 
For VHF Channels 2 through 

V T 

4A. \ 13. Clears VHF picture, stops 
interference at once, 30 sec- 
onds to attach. 

ea. net $1.75 

PERMS CABLE ADDRESS: ICONTULAR. 

"SERVICE SHORT -CUTS" 
be fixed. Why sweat out the same mistakes others 
have made when a little time spent reading can save 
you lots of time on difficult service jobs? 
We have prepared a list of recommended books both for 
the beginner and the advanced technician. If you drop 
us a card, we will be happy to send you a copy free and 
without obligation. 

One highly successful executive once said that he spends 
an hour each day with his feet up on the desk doing 
nothing but thinking. While you don't have to go 
quite to this extreme, you can profitably spend an hour 
a day reading one of the many well-written books avail- 
able that not only tell you how television sets operate 
but also what goes wrong with them and how they can 

lance C.O.D. ALL shipments F.O.B. Chicago. ORDERS LESS THAN $5.00 -$1.00 SERVICE CHARGE. 
These prices supersede all previously advertised prices, subject to change without notice. 

Gro. MINN '. 
111.1"/111MiIEV'fWi/lIME1111 -,.!1Ìe-ì:i`E: 

.PREMIER RADIO -TV SUPPLY, division of CONTINENTAL COR 
239 West North Avenue, Chicago 47, Illinois ARmitage 
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U For H 
Whatever the location, whatever the reception problems, 

the variety of types in the expanded AMPHENOL line insures 

top reception. 

There is an MPFIEHog. 

antenna 

for every 

area 

BO-TY 

CORNER 
REFLECTOR 

STACKED -V 

M E R I C A N:;'` 

PHENOLIC .. 
. `ì °?; > 

CORPORATION 

or VHF... 
For over four years the dependable 
INLINE has provided top viewing satis- 
faction to its users. With excellent gain 
and directional response, the INLINE is 
also available in a Stacked Array for ad- 
ditional gain in fringe areas. 

for UHF... 
BO -TY and Reflector. With its rejection of 
unwanted signals off the back and sides. 
the BO -TY is excellent for major signal 
areas. Where additional gain is desired 
in fringe areas, two BO -TYs can be 
easily stacked. 
CORNER REFLECTOR. The high ascending 
gain and strong forward radiation pat- 
tern of the new CORNER REFLECTOR 
make this AMPHENOL antenna ideal for 
fringe areas. Of exceptionally sturdy 
construction, the CORNER REFLECTOR 
also has the advantage of being mount- 
ed in front of the mast to insure no 
signal interference from the mast or 
accessories. 
STACKED -V. Reception of all television 
channels. 2 to 83 is provided by the 
STACKED -V. It can be adjusted to three angles: 70° for UHF/VHF. 50° for UHF and 90° for VHF. Gain is good to excel- lent at all three. 
RHOMBIC. Another AMPHENOL antenna 
built to give the high gain needed for 
UHF in outlying districts. It also fea- 
tures rejection of ground reflections, an 
important consideration in UHF. 
YAGI. There are 11 custom models of 
the YAGI for top reception across the 
entire UHF band. Each features ex- 
tremely high gain on its assigned chan- 
nels as well as a strong forward radia- 
tion pattern. 

Turkey -Radio Ankara noted in English 1600 -1645 now 
on 15.160 to Western Europe, Britain. (Golden, Mass., 
others) Still has powerful signal in English to North 
America daily 1815 -1700 over TAT, 9.515. (Wade, Fla.; 
Oestreich, Wash. State, others) 

Uruguay- CXA19, 11.835. Montevideo, noted 1715 at 
good level with music. (Cox, Dela.) CXA10, 11.909, Mon- 
tevideo, is good level daily around 2100. (Norman, Fergu- 
son, N. C.) 

USI (Indonesia)- Djakarta, 9.710, strong with news 
0900, 0945. (Hooker, Alberta) Heard opening 1400 after 
chimes on 11.785 to Europe -New Zealand; announces 9.710 
parallel in this beam which closes 1500. (Pearce, England) 

Western Samoa -By this time, Apia should have tested 
on 6.040 and (later) 3.241; probably will settle down on 
one of these channels and may follow the m.w. schedule 
of 1700 -1900 Sun. -Wed.; 2200 -2300 Sun. -Wed.; 0230 -0600 

Ion., Wed., Sat., 0230 -0530 Fri.; 0330 -0430 Sun. (Scheiner, 
N. J.) 

Zanzibar -The Information Officer, Box 344, Zanzibar, in- 
forms Scheiner, N. J., there is one station operating in 
that country -"Sauti ya Unguja," 4.795, 250 w., 1000 -1100 
in Swahili only. 

* 

Press Time Flashes 
Radio Somali, 7.125, Brt. Somaliland, is on the air 0815- 

0930; all- Somali language; transmitter is RCA type ET- 
4331 with nominal output of 1 kw.; uses half -wave dipole 
antenna. (Radioklubben Universal, Sweden) 

Forces Broadcasting Service, Tripoli, has been noted 
around 1845 on 4.785; closes 1600A with "God Save the 
Queen." (Pearce, England) 

More recently, Radio Africa, Tangier, has been using 
7.193 again instead of 7.126; noted 1030 with popular 
music. (Pearce, England) 

Damascus, Syria, has been noted recently on 11.725A 
around 1900 -2100 closedown (parallel 11.913A), evidently 
to Latin America. (Niblack, Ind., Bellington, N. Y.) 

HS8JS, Thai Army Radio, Thailand (Siam) is heard at 
fair strength 0630 -0700 on 4.870; programs in Thai. 
(Cushen, N. Z.) ALF, 9.915A, Juneau, of the Alaskan Com- 
munications System, noted testing 2230 at excellent level. 
(Niblack, Ind.) 

Ishikawa and Takemi, Japan, say Radio Free Japan is 
Red -Chinese operated, heard on 11.896 and 10.180 at 0800- 
0830 in Japanese; location is North Korea; strong level in 
Tokyo. 

Radio Pakistan, 11.884A, lately has had news 2035A. 
(Ferguson, N. C.) 

The new s.w. VOA relay station at Salonika, Greece, is 
scheduled on 6.040 at 1215 -1645 to Europe; 7.270 at 0900- 
1645, 1730 -0130 to Europe; 11.735 at 0900 -1230 to USSR - 
Middle East. URDXC says is 35 kw. 

Cairo, Egypt, noted on measured 11.966 around 1928- 
2046 closedown; seems parallel 6.085 (Ferguson, N. C.; 
Niblack, Ind.; Bellington, N. Y.) 

At press time, Balbi, Calif., reported Peking, 6.20A, 
weak 0400 with news; 7.50 fair, 10.26 weak, 11.67A fair; 
6.200 good level 0500 with Home Service. USSR heard to 
China from 0230 on 15.11, 11.72, 11.75, 9.725, 9.66, 9.545, 
6.11, 6.055; signing off 0900. 

Catch, England, flashed he had noted Lisbon, 9.742, open- 
ing to Brazil, Cape Verde Islands, Portuguese Guinea at 
1600, excellent level; ZPA5, 11.950; Encarnacion, Para- 
guay, fair level 1645; ZYP23, 5.045, Petropolis, Brazil, fair 
1725; a station, probably the Yugoslav Emigrant Station, 
noted opening with march 1720 on 6.283, and clandestine 
Radio Espana de Independiente, noted on 10.280 around 
1730. And Niblack, Ind., noted CE1173, Santiago, Chile, 
at 1940 -2030 on 11.945AV one day, next on 11.965A. 

s * 

Acknowledgement 
Thanks for FB reports! ISW DEPARTMENT monitor's 

certificates for 1953 -54 are now available -gratis to all 
reporters to the Department. Send reports and requests 
for monitor's. certificates to Kenneth R. Boord, 948 
Stewartstown Road, Morgantown, West Virginia, USA. 
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NEW "PAY-AS-YOU-WATCH" SYSTEM 

Boxoffice Television's new closed -circuit transmitter for 

TV makes possible retransmissions on Channels 2 through 13. 

THE ever -mounting cost of television 
program sponsorship is causing 

more and more companies to cast a 
tentative eye at the various "TV -for- 
pay" systems which have been devel- 
oped in the past few years. 

Although not as yet sanctioned by 
the FCC, several companies are pro- 
ceeding with the development of 
equipment to handle this type of 
transmission. 

Among the new items on the mar- 
ket is Boxoffice Television's "Picture - 
caster", a unique closed- circuit trans- 
mitter for television pictures and 
sound. 

The unit accepts video and audio 
from any source -a receiver, camera 
chain, coaxial line, generator, etc. and 
transmits them into any type of 
transmission line on any v.h.f. chan- 
nel, 2 through 13. The transmitter 
frequency is crystal -controlled, with 
the sound and video carriers auto- 
matically maintained 4.5 mc. apart 
for best results with intercarrier re- 
ceivers. AM pictures and FM sound 
are receivable on all standard TV 
sets. 

The system as it operates now, in 
conjunction with master antenna sys- 
tems, is inexpensive and easily in- 
stalled and operated. 

The audio and video are piped by a 

Max Genodman; president of United Elco 
(a contracting firm specializing in hotel 
master antenna system installation), in- 
serts the decoding key in the rear of 
a television set equipped to receive 
Boxoffice Television's closed- circuit TV. 

Lee Bunting, treasurer of Bell Television, 
Inc. (a master antenna TV system operating 
firm), is shown with a demonstration set- 
up incorporating the new "Picturecaster" 
and the TV set with which it is employed. 

common carrier (such as telephone 
company lines) to each master an- 
tenna system which is part of the net- 
work. These normal signals are then 
fed into the "Picturecaster" which 
scrambles the picture so that while it 
can be tuned in in the normal way it 
cannot be viewed. 

The special decoder with which the 
receiving set is equipped consists of 
an inexpensive tube circuit, which is 
installed in one of the receiver's ex- 
isting tube sockets, and a box with a 
keyhole. 

To view an unscrambled picture, 
the user inserts the key in the key- 
hole and the picture comes in clear. 
Keys can be rented for various peri- 
ods. of time, the rental depending on 
the program material to be received. 
The key rental is the fee for watching 
the program. Removing the key 
scrambles the picture again so that 
a single key cannot be used to oper- 
ate several receivers. 

The equipment is undergoing exten- 
sive testing at the present time in 
anticipation of an FCC OK on "Pay - 
As- You -Watch" programming. 30 
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"In music, 

listening quality 

IS 

everything .. . 
1 

It is the No. 1 MUST. Without it every- 
thing else becomes meaningless. The 
AUDAX CHROMATIC has that quality 
to a degree not equalled by any other 
pickup" . . so says violinist David Sarser, of 
MUSICIAN'S amplifier fame (Toscaninï s NBC 
Symphony). 

2 
Be it diamond or sapphire, every stylus 
has a limited life -span; the diamond 
lasts the longer. Obviously, then, re- 
placeahility of the stylus -at home -is of 
the greatest importance. 

3 
But . . . only YOU can decide what 
sounds best to you. Therefore. See and 
Hear the Audax CHROMATIC and - 
You be the judge ... yet Audax costs no 
more than ordinary magnetic pickups. 

ONLY AUDAX PROVIDES HOME 
REPLACEABILITY OF EITHER 
STYLUS, INDEPENDENTLY OF THE 

OTHER. 

turn RIGHT 
!or 331/2 and 45 rpm 

turn LEFT 
or 78 rpm 

One single magnetic unit plays 
all home records 

Available with the New Compass - 
Pivoted Audax arms and to fit the 

high quality record changers. 

Ask for 1953 ELECTRONIC 
PHONO FACTS at your dealer 

AUDAK COMPANY 
500 Fifth Avenue New York 36 

Creators of Fine Audio -Electronic apparatus for 
over 25 years 

"The Standard by Which Others Are Judged 
and Valued" 

MANUFACTURIS' LITERATURE 

Readers are asked to write directly to the manufacturer for the literature. 
By mentioning RADIO & TELEVISION NEWS, the issue and page, and 
enclosing the proper amount, when indicated, delay will be prevented. 

INDICATOR LIGHTS 
Dialight Corporation, 58 Stewart 

Ave., Brooklyn 37, N. Y. is currently 
offering a copy of its new brochure, 
L -153. 

This four -page publication describes 
and illustrates the company's line of 
subminiature indicator lights for vari- 
ous applications. Units described fall 
into five general categories : for plas- 
tic plate edge lighting, indicator lights, 
dimmer types, light shield, and indica- 
tor lights with "press -to- test" feature. 

When writing for a copy of this 
brochure, address your requests to 
Mr. E. Greene of the company. 

REPLACEMENT GUIDE 
Standard Transformer Corporation 

of Chicago has prepared a "Tape -Wire 
Recorder Replacement Guide" which 
lists sixty -three models by twenty -two 
companies manufacturing tape and 
wire recorders. 

The Guide has been published to 
meet the need for authoritative infor- 
mation on power transformer, filter 
choke, and audio output transformer 
replacements, according to the com- 
pany. 

Manufacturer and model number, 
manufacturer's part number and 
Stancor part numbers are listed for 
all models included in the Guide. 

Distributors and service technicians 
may secure a copy of this guide by 
writing the company at 3580 Elston 
Avenue, Chicago 18, Ill. 

CONVERTER AND BOOSTERS 
Electro- Voice, Inc. of Buchanan, 

Michigan has issued a - new bulletin 
covering its u.h.f. converter and v.h.f. 
booster line. 

Features, specifications, and other 
details on these products are covered 
in Bulletin No. 182. Information on 
the company's 3300 u.h.f. converter, 
"Tune -O- Matic" and "Tenna -Top" 
boosters is given in detail. 

U.H.F. BOOKLET 
How its signal generators can be 

adapted for u.h.f. applications is the 
subject of a new booklet, "How to 
Use the Simpson 478 -480 for U.H.F. 
Alignment ", currently available from 
Simpson Electric Company, 5200 W. 
Kinzie Street, Chicago 44, Ill. 

The booklet describes how the com- 
pany's v.h.f. test equipment can be 
adapted for use in u.h.f. service work. 
By following the instructions given in 
the publication the technician can ob- 
tain signals of the type, accuracy, and 
strength necessary to identify the na- 
ture of troubles in u.h.f. circuits. 

Copies of this booklet are available 
without charge from the company. 

TRIAD TRANSFORMERS 
The new catalogue just released by 

Triad Transformer Corporation of 
4055 Redwood Avenue, Venice, Cali- 
fornia lists more than 500 items of 
interest to technicians. 

The publication features an . ex- 
panded line of TV components and 
industrial transformers including tor- 
oids, pulse transformers, transistor 
transformers, and additional minia- 
tures. The catalogue also contains a 
geophysical section. 

Copies of Catalogue TR -53 may be 
obtained by writing the company 
direct. 

DISTRIBUTOR CATALOGUE 
Dealers and technicians, in addition 

to the company's distributors, are cur- 
rently receiving copies of the new 
1953 Mallory distributor Catalogue 
No. 553, according to the company. 

The new publication lists and de- 
scribes more than 2200 items, mostly 
replacement components which are 
handled through the company's distri- 
butor system. For the first time the 
catalogue also includes list prices for 
the items covered. 

A copy of this new catalogue may 
be obtained by writing to P. R. Mal- 
lory & Co. Inc., 3029 E. Washington 
St., Indianapolis 6, Ind. 

ANTENNAS AND ACCESSORIES 
A 36 -page catalogue of television 

antennas and accessories has been is- 
sued by Radio Merchandise Sales, Inc. 
of 2016 Bronxdale Ave., New York 
60, N. Y. 

The new publication covers all 
items necessary for receiver installa- 
tion from the rooftop to the set itself. 
The catalogue contains a general 
alphabetical index which provides a 
logical breakdown of accessory cate- 
gories which helps speed the location 
of the desired parts. 

As a further aid to the technician 
for whom the catalogue is intended, 
RMS has included a technical data 
section. Copies of this publication are 
available from the company's distribu- 
tors or from the company itself. 

"GLASSEAL" CATALOGUE 
A new 20 -page catalogue covering 

its line of "Glasseal" condensers has 
been issued by Pyramid Electric Com- 
pany, 1445 Hudson Boulevard, North 
Bergen, N. J. 

Designated as Catalogue PG -3, the 
new publication contains complete en- 

94 RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


gineering data, performance curves, 
construction styles, sizes, capacitance, 
and voltage listings for the subminia- 
ture units. 

Copies of this two -color catalogue 
are available without charge upon 
letterhead request direct to the manu- 
facturer. 

TUBE CHARACTERISTICS 
The Receiving Tube and TV Picture 

Tube Divisions of Sylvania Electric 
Products Inc., 1100 Main Street, Buf- 
falo, N. Y. has released new versions 
of its characteristic booklets. The two 
booklets, revised and brought up -to- 
date, are available without charge 
and can be obtained through the 
company's distributors or the com- 
pany's Advertising Distribution De- 
partment at the above address. 

The "Television Picture Tube and 
General Purpose Cathode Ray Tube" 
characteristic chart has been revised 
to include the latest modifications, 
type changes, etc. Over 30 tube types 
have been addéd, which brings the 
total types listed in the booklet to 
over 250. There are 56 different bas- 
ing diagrams accompanying these 
tube types. 

The revised "Radio and Television 
Receiving Tubes" booklet includes, in 
addition to previously listed types, the 
latest television receiver and sub- 
miniature tubes. Over 750 different 
receiving tube types are listed in 
the chart along with their basing 
diagrams. 

NEEDLE REPLACEMENTS 
The Recoton Corporation, 147 West 

22nd Street, New York, N. Y. has is- 
sued a 1953 -54 edition of its "Simpli- 
fied Reference Guide to Replacement 
Needles." 

Designed to assist dealers in select- 
ing the correct replacement part, the 
guide is thoroughly cross -indexed for 
fast reference. 

Copies are available without charge 
from the company on request. 

DEALER AID 
A new thermometer designed to at- 

tract the attention of customers of 
radio and television dealers is now 
available from parts distributors of 
Sprague Products Co., 51 Marshall 
Street, North Adams, Mass. 

Twelve inches in diameter, the eas- 
ily- visible face is finished in charac- 
teristic Sprague orange and blue. 
Weather -sealed in an aluminum case 
for outdoor as well as indoor use, this 
thermometer is available to radio and 
television service technicians through 
all Sprague jobbers or may be ob- 
tained postpaid by sending a $4.00 
check or money order to the company. 
Ask for Thermometer D -114. 

U.H.F. ACCESSORIES 
Mosley Electronics, Inc. of 8622 

St. Charles Rock Road, St. Louis 14, 
Missouri is currently offering a copy 
of its new catalogue which lists and 
describes the company's line of tele- 
vision installation accessories. 

Catalogue 53 -54 offers several of 
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41, 
for A. C. current 
N Y`rWHERE. 

AT NEW 
LOW COST 

r 

5 
And Up 

Retail Price 

For Inverting D.C. to A.0 Specially Designed for 
operating A.C. Radios, Tape Recorders, Wire Recorders, 
Record Changers, Television Sets, Amplifiers, Address 
Systems, Radio Test Equipment and most small electrical 
and electronic devices from D. C. Voltages in Vehicles, 
Ships, Trains, Planes and in D. C. Districts. 

Type 
Input 

DC Volts 
A.C. Output 

60 Cycles 
Output 'Wattage 

Int. Cont. 
Consumer 
Net Price 

6 -LIF 6 110 volts 40 35 $25.55 

12 -LIF 12 110 50 35 25.55 

* 6 -RSD 6 110 85 75 39.25 
. *12 -R8D 12 110 125 100 39.25 

32 -RSD 32 110 150 100 39.25 
110 -RSD 110 110 250 150 39.25 
*12T -11SG 12 110 250 200 96.45 
110AT -RHE 110 110 325 250 56.95 

There is an ATR model for most any application. 
* Available with leather carrying handle 

at $1:00 additional- optional. 

\ NEW MODELS 

NEW DESIGNS 

\ NEW LITERATURE 

See yaun foe8eit 

a2 uKite kstttenry 

"A" Battery Eliminators, DC -AC Inverters, Auto Radio Vibrators 

AMERICAN TELEVISION & RADIO CO. 
Zealav P. Ö% cta Sucre 193/ 

SAINT PAUL 1, MINNESOTA -U. S. A. 
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Included in the booklet is informa- 
tion on the company's Type 2N32 
point- contact transistor for use in 
pulse or switching applications where 
an operating frequency for voltage - 
gain cut -off of .9 mc., an operating 
frequency for current -gain cut -off of 
2.7 mc., and a high current amplifica- 
tion factor are important design 
considerations. 

The Type 2N33 point- contact unit 
for use in oscillator service at fre- 
quencies up to 50 mc. is also described. 

The types 2N34 and 2N35 junction 
transistors of the p -n -p and n -p -n type 
respectively are covered in some 
detail. 

Each of the four types has a base 
with three small pins in line and 
spaced to provide mechanical index- 
ing for socket insertion. 30 

HOW MUCH IS YOUR 
LABOR WORTH? 

AN INFORMATIVE little booklet is 
now available to all radio and televi- 

sion service technicians from the How- 
ard W. Sams Co., 2201 E. 46th St., 
Indianapolis, Ind. The publication of- 
fers an intelligent approach to the set- 
ting up of labor costs for service estab- 
lishments of varied requirements. . 

Written by Donald B. Shaw, vice- 
president and treasurer of the company, 
the booklet is a "must" for all service 
shop operators. It contains informa- 
tion on the simplest possible ways of 
estimating labor and assuring compen- 
sation for time and business expenses 
in the operation of a one -man shop. It 
also explains "productive labor" (the 
labor performed on a repair job for 
which you can charge a customer at a 
given rate). These examples are also 
based on a one -man shop. 

Mr. Shaw demonstrates how these 
same general principles may be applied 
when an owner adds personnel. The 
booklet concludes with a discussion of 
the allocation of overhead expenses to 
all profitable departments of the busi- 
Hess. 30 

The meteoric rise of the Heath Company of 
Benton Harbor, Michigan continues unabated 
as the firm announces the opening of a new 
addition which more than doubles its facili- 
ties for the design and production of all 
types of test equipment in kit form. The 
new building houses enlarged laboratory 
facilities, assembly lines, and office space 
for the expanded staff of clerical work- 
ers necessitated by increased business. 
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SEE OUR AD IN JULY -AUGUST ISSUE OF "SCIENCE & MECHANICS" FOR MORE LOW PRICE SPECIALS 

ARC 5 EQUIPMENT: 
TRANSMITTERS 

4 to 5.3 MCS.. 8.95 
5.3 to 7 MCS.. 7.95 
All above complete with 
ÌI1 tubes and crystal. 
n excellent condition. 
R- 4 /ARR -2 RECEIVER - 

234 -258 MCS 
Complete with all tubes 
a n d dynamotor. Excel- 

.7 
5 lent condi- $19.9 

tion D .7 

COMPONENTS 
MOUNTING RACKS 

Single Trans. $1.00 Ea. 
Double Trans 1.75 Ea. 
Triple Rec. . 2.25 Ea. 

RE- 2ARC -5 A. NTENNA 
RELAY UNIT 

Comp. with Meter and 50 
MMED vac. QÁ50 cond........Ea. $4 

MD -7 /ARC-5-PUSH 
PULL MODULATOR UNIT 
Comp. 

w 
/tubes and dyna- 

motor. Exc. J $11.50 
cond .Dí1 

MIDGET SELSYNS 
Avg type operates from 6 -12 Volts 60 Cycle. Use as both 
transmitter and receiver. These compact little units draw 
almost no current and work fine for all remote position 
indicating applications, OD 2W/4x21/4x2 ". HasQ@ 

[spring return shaft. All New (Appr. wt. 
Each .D2.50 1 lb. ... 

AY -5 Type, same as above but has a continuous Q4.¡í5 
rotating shaft. These compact units are all new. .D .7 

ARMY AMMUNITION CANS 
Type M -3 50 Cal. Cans 12" Long x 6" 
Wide x 71/2" Deep. 
Type M -1 Cans 161/2" Long X 31/2" 
Wide e 61 /s" Deep. 
All aluminum With Leather Handle and 
Hinged Top with hasp. Use for all your 

Small parts or tools. O.D. Color, clean 
them 01 .50 and buff or paint 

BK -22 RELAY UNIT 
Part of Radio Comp.lss Equipment. Contains 1 -12 V. 
D.P.S.T. Leach Relee d 1- Solenoid operated 10 pole 
double throw switch. Terminal mountings on back of 
unit. All enclosed aluminum housing. 

RECEIVERS 
190 to 550 KC $16.95 

6 to 9 MCS. 9.95 

All above Receivers 
complete with all 
tubes and dynamotor. 
In excellent condi- 
tion. 

Brand New Each $5.95 
CRYSTALS 

FT -241 54th Harmonic Type. Funda- 
mental Frequencies listed below in KC. 

370 390 410 430 449 469 486 
372 392 412 432 451 470 488 

4 394 414 434 453 471 490 
.376 396 416 436 454 473 492 
378 398 418 438 456 475 494 
380 399 420 440 458 477 496 
382 400 422 442 460 479 498 
384 402 424 444 462 480 502 
386 404 426 445 464 482 504 
388 406 428 447 466 484 .506 
Each Frequency - 

59e Ea.; 3 for $1.50; 6 for $2.70; 10 for $4.00 00 500 KC. 

12 VOLT BLOWER MOTOR 
The famous Trade Winds Blower for use on 
Trucks, Boats, Etc. Ideal for Engine Room 
use as motor is 1 pletely d 

Sparkproof. 4" outlet. 
Each $9.95 All Brand New 

ARC -4 TRANSCEIVER 
190-144 

C 
Ideal bes. al 

2 meters. Complete with 
tubes and control 95 
BRAND NEW 

WILLARD 2 VOLT RADIO BATTERY 
NEW. Uncharged (Appr. wt. $2.50 4 lbs.) TYPE 20 -2 Ea. 

Complete set of three with Box and 
Connections to make a 6 volt, 20 Amp. 
Hrs. Battery Uncharged pQ8 95 (Appr. wt. 15 lbs.) Set I 

VOLT VA iS2 all portable es having volt wet cell 
supply. All new D .00 

AIRCRAFT HEATERS 
Stewart- Warner Gasoline Heater with 24 Volt Blower 
Motor attached 8.5M B.T.U. Per Hour. 
All in Excellent Condition Each 

12 VOLT GENERATOR 
Same generator as used in Trucks and Tractor 
12 Volt 25 Amp. with V- Pulley for connection QD 2 50 tb motor or engine. Used Each 

SOUND POWERED HEAD AND CHEST SET 
Use same way as Hand Set except you have freedom of 
hands. 

on. Excellent Condition 
power source required $11 5 

508 
510 
512 
514 
516 
518 
520 

-.Jé HOBBY MOTORS 
Operates from 110 Volts, 60 Cy., AC. 
Geared Motors: 3 Speeds: 4,000 RPM., 
200 RPM., 5 RPM. These motors can 
be used for Bar -B -Que spits- Home 
Work shops or any low sjleed c- 

tion. Each speed on a separate shaft. Can be used sep- 
arately or at the same time. All New. 

Each $12.95 
CAPACITORS 

F 
FIXED 

C.D., ÚO OIL LLED ° 

Solar, 
ALL D.C. VOLTAGE RATINGS 

2 MFD. 400 V..$0.79 1 MFD. 1000 V..$1.00 
3X3 MFD. 400 V.. 1.95 2 MFD. 1000 V.. 1.25 

10 MFD. 400 V.. 2.95 8 MFD. 1000 V .. 3.95 
1 MFD. 600 V.. .75 10 MFD. 1000 V.. 4.95 
4 MFD. 600 V .. 1.95 1 MFD. 1500 V.. 1.50 
5 MFD. 600 V.. 1.95 4 MFD. 1500 V.. 2.25 
6 MFD. 600 V... 1.95 6 MFD. 1500 V.. 2.95 
7 MFD- 600 V.,. 1.95 1 MFD. 2000 V.. 1.95 FIG. C. SOLDER LUG. TYPE 
8 MFD. 600 V.. 1.95 2 -MFD. 2000 V.. 1.95 

8x8 MED. 600 V.. 2.25 500 V. .005 .65 .02....... .85 

30 MFD. 600 V.. 2.25 3 MFD. 2000 V.. 3.50 .02 .75 .00004.... .50 1250 V. 
15 MFD. 600 V.. 2.95 1 MFD. 3000 V.. 3.95 .O1 .75 600 V. .002 .75 
20 MFD. 600 V. 2.95 1 MFD. 5000 V.. 5.95 .006 .65 .03 1.00 .00005.... .50 

All Mail Orders Promptly Fi led, F.O.B., San Francisco . All California O ders -Add 3% Sales Tax Do not 
send postage stamps. Write for 1953 free booklet listing our stock and pr ess on Radio, Elect onies, Tools, Hard- 
ware, Motors, Wire, Meters, Batteries, Aluminum Sheets, etc. 20% D.P. Be all C.O.D. orders All items subject 
to prior sale and prices subject to change Without notice. On purchases under $5.00, send full amount. 

12 VOLT GENERATOR 
Famous "Jeep Generator." 12 Volt. D.C. at 55 Amp. 
Complete with charging ammeter and 55 Amp. Voltage 
Regulator. All in nclosed housing. Use for Boats, 
Trucks, Tractors or Mobile Radio. In excel - $55.00 lent condition .D 

REVERSIBLE MOTOR 
1 /40 H.P. Ball -bearing 3450 
R.P.M. in Blast -proof case. Needs 
only a capacitor for starting. All 
Brand New. 110 V., 60 

0A Ina Cy. Special Low Price. . .D 
Starting Capacitor. $0.69 Ea. 

DRY BATTERIES 
New shipment of recent Expiration Date Surplus Bat- 
teries, All Checked. 
TYPE 
NO. VOLTAGE EACH TEN 

BA-51 /z V. 
Handy Talkie 

Batt. S .75 $62. 0 
BA -37 31/2 V. Handy Talkie Batt. .25 2.00 
BA -38 3451/2 V. Handy Talkie Batt. 

.600 5.00 BA -56 45 V. Portable Batt. ... 
PROP PITCH MOTORS 

For your Beam Antenna: 20 Volt to 32 
Volt. A.C. or D.C. 1/4 H.P. Motor: 11/4 
RPM Gear Reduction, 9000 to 1. 016.95 
ALL BRAND NEW. Each 1 

MODEL GO -9 TRANSMITTER 
ONLY A FEW LEFT 

All brand New. 100 Watts CW. or MCW. emission. 
Operates from 110 V., 800 Cycle, easily converted to 
60 Cycle operation. Low frequency range, 300 KC. to 
600 KC. High frequency 3,000 KC. to 18.000 KC. 
using an E.C.O. We furnish complete conversion data 
with each transmitter. $59 955 
Complete with schematics D 

NEW 12 VOLT BATTERIES 
For Mobile or light Airplanes, in origi- 
nal factory boxes. Weight: 37 Lbs. 
Size: 51/2" wide x 10" long x 10" 
high. Signal Corps Type BB -53, 12 
Volt, 34 AH. 
A real terrific surplus value $9.95 

while they last, all new Ea. 

HYDRAULIC TRANSMISSION 
Variable speed for use in Lathes, Pumps, - Drills. Mill- 
ing Machines, 

e 
tc. Speed can be varied from O R.P.M. 

to 650 R.P.M. forward or reverse. At 1/4 H.P. te 11/2 
H.P. input. Unit must be converted to bring r ve g 

and d speed control outside case. Has Ws H.P., 
115 V. Motor mounted on unit. Complete, JU Q47.5íí 
in excellent condition Y 

SOUND POWER PHONES 
These are the old style telephone magnetic earpiece 

v which no can be used as Sound power phones. Will 
work up 

now 
a few hundred feet without any external 

voltage source. Sound power phones never $1.5n PAIR before at this low price 'D1 J 
12 or 24 VOLT VIBRATOR INVERTER 

Use for Mobile Radio, Trucks, Boats. etc., where 110 
Volt, 60 Cycle is desired. Can be used nn 12 Volts or 
24 Volts D.C., input 110 V., 60 cycle, 240 watt maxi- 
mum output. Uses separate vibrator for each input. 
voltage. In enclosed case, $27.50 excellent condition 

MICA CAPACITORS 

k7.4 110 1_2? 
A B C 

FIG. A UPRIGHT MOUNTINGS 
MFD. Ea. 

500 V. 
.025 2.25 
.00075 1.50 
.0006 1.50 
.00025 1.25 

MFD. Ea. 
1000 V. 

1 $1.00 
.07 .95 
.062 .90 
.05 85 3000 V. 

1500 V. .006 1.50 
.075 1.25 .005 1.50 
.05 1.10 .004 

003 1.50 
.039 1.10 .002 1.50 .03. 3.00 

2000 V. ,0013000 V. 
1.35 .03 2.25 .000625... 1.35 

.01 2.00 .00055.... 1.25 
.006 1.50 .0005 
.005 1.50 .000 1.25 
.003 1.25 .00025. 1.25 
.00275 1.25 .0001 1.15 
.0025 1.25 .00009.... 1.10 
.00125 1.00 .00008.... 1.00 
00003 1.00 .000075... 1.00 

FIG B. SCREW TERMINAL 
1200 V. 2500 V. 

.022 .g5 .015 1.60 

.00006.... .95 

.00005...: .95 
5000 V. 

.004 3.50 

.002 3.25 

.0015 3.25 

.001 3.25 
.0008 3.25 
.00075 2.75 
.0005 2.75 
.00045 2.35 
.0004 2.35 
.0002 1.75 
.00009 1.50 

7500 V. 
.0005 3.95 

8000 V. 
.01 5.95 
.0006 4.50 
.0005 4.50 
00025 3.95 

500 V. 
.05 1.00 
.04 .85 
.02 .75 

600 V 
.01 .65 
.047 .85 
.03 .75 
.0375 .75 
.02 .75 
.0005 .45 
.00015 .35 
.00005 .35 

1000 V. 
.01 .75 .0005. . . .50 

.02 .85 

.01 .75 

.001 .65 

.005 .50 
1250 V. 

.03 .95 

.025 .85 

.01 .80 

.006 .60 

.004 .60 
2000 V. 

.0004 .75 

.00007. . . .75 

.01 

.004 

.0035 

.003 

.002 

.0018 

.0015 

1.50 
1.25 
1.25 
1.25 
1.00 
1.00 
1.00 

.0006 .90 

.0005 .90 

.0004 .85 

.00025 .85 

.00015 .85 

.00005 .75 
3000 V. 

.005 1.50 

STANDARD SURPLUS 
1230 Market St., San Francisco 3, Cal. 

Telephone HEmlock 1 -3106 
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X311 
D. Gnessin, 

the practical way -- Director Dire<ror 

ASSEMBLE A 

TRANS VISION 

TV KIT 
Pay as You Wire $ 
I WILL HELP YOU to start learning 

TV the practical way - by 
assembling a TRANSVISION' TV KIT 
in EASY STAGES. For only $39 you 
get PACKAGE #1 (standard first 
pkg. for all of our kits). This pack- 
age gives you the BASIC CHASSIS 
and over 450 TV COMPONENTS With 
complete Instructions, Drawings, 
Photos, Service Booklet, and a 
year's subscription to my "TV and 
Electronics Notes". When ready, 
you order the next stage (pkg. #2), 
etc. Low prices make your complete kit a terrific buy! 

Down Payment 

Shows 6 Ores! TV Kits: 
EXCLUSIVE: Only Transvision TV Kits 
are adaptable to UHF. Ideal for 
FRINGE AREAS. No Previous Technical 
Knowledge required. Write now! 

TRANSVISION, INC., Dept. RN8 

NEW ROCHELLE, N. Y. -. MAIL THIS COUPON TODAY ...ova, 
{ Mr. D. Gnessin, Educational Director 

TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. RNA 
{ I'm enclosing $ deposit. Send standard kit 

PACKAGE a1, with all Instruction Material. Balance C.O.D. 
1. 1 Send FREE copy of your new TV Kit Catalog. 

1 Name 

Address 

City State { 

., -. w 

Tremendousl 
AY Opportunities in ¡ittk 

(COIN T V 
\ 

' 

and COMMERCIAL TV 
TRANSVISION offers the 
only specially designed 
line ofCoin- Operated and 
Commercial TV with the 

FREEVIEWER* 
ATTACHMENT 

(Pat. Pend.) 
This field offers rich re- 
wards to enterprising serv- 
icemen or dealers - on 
part time or full time basis. 
*The Electronic Free - 
viewer is a patented de- 
vice which makes coin 
operation really pay off in 
a big way. Boosts revenue 
by "sampling" - by giv- 
ing a short freeview of TV 
programs to prospective 
customers. Works like 
magic in enticing sales. 

Get details now. 
TRANSVISION, INC. 

NEW ROCHELLE, N. Y. 

r -- -. MAIL THIS COUPON TODAY - -vv-e 
TRANSVISION. INC., NEW ROCHELLE, N. Y. Dept. RN8 

1 Rush full details on COIN OPERATED TV. 

{ Name ii 
1 Address I 
1 City I State 
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RECTIFIERS AGAIN 
By THOMAS R. HUGHES 

THIS is a further commentary on my 
article, "Unrecognized Hazards in Elec- 

tronics," which was published in the 
April issue of this magazine. Since this 
article appeared, I have received some 
objections from the manufacturers of 
rectifiers who feel that it may have 
placed the use of selenium rectifiers in 
a bad light. 

I want to assure you that I had no such 
intention, in fact -if anything -I meant 
to accomplish the opposite. Being a 
safety engineer and, at the same time, an 
experimenter in sound equipment and 
electronics, I was somewhat concerned 
over a previous article on the subject, in 
another publication, that included mis- 
information and exaggerations. 

My article was aimed at electronics de- 
signers, maintenance men in factories 
and plants, and radio or television tech- 
nicians in repair and service shops. It 
was not expected to apply to users of 
electronic equipment in the office or 
home, nor to workers in selenium recti- 
fier manufacturing plants ( where suit- 
able precautions are observed). 

Selenium rectifiers have provided the 
means for valuable progress in many 
fields where direct current is required. 
Though they are used extensively in the 
electronics and aircraft industries in Cali- 
fornia, we apparently have no record of 
serious injury as a result. 

My article was not intended to cause 
alarm in the mind of any reader but it 
was my wish to call to the attention of 
those who deal with large rectifiers that 
the existence of toxic fumes is possible. 

While there is little in past experience 
to base opinions on, I left the implica- 
tion that one could dismiss the normal 
use of small rectifiers (in radios, tele- 
vision, etc.) as a source of serious haz- 
ard. However, since the uses of electronic 
circuits and their supply from rectifiers 
are invading more fields every day and 
we have no means of anticipating their 
applications or misuse, we cannot let pos- 
sible hazards go unrecognized. 

Thus, I went to some pains to outline 
the precautions that one could observe 
if he felt any concern over his applica- 
tion of a rectifier. I used the word 
"should" in some places and was careful 
not to imply that any of the precautions 
recommended were absolutely required. 

One more point that I feel should be 
cleared up is what I meant by a "burn- 
out." I used the word "arc- over" as elec- 
tricians use it -to indicate that damage 
was caused by electricity passing over the 
surface of a dielectric or insulator rather 
than through an internal short circuit. I 
find that my use of the term was misin- 
terpreted as referring to the momentary 
flashes frequently occurring during the 
first energizing of the cells in manufac- 
ture. 

By a "burn- out," I was referring to the 
breakdown of a group of cells and the 
burning, by prolonged arcing or conduc- 
tion of current, to chemical compounds 
differing from those required for normal 
operation. In other words, its destruc- 
tion as a rectifier. 

I hope this will be of value in remov- 
ing any discredit my article may have 
brought to selenium rectifiers. In their 
present state of perfection they merit our 
high regard as simple, foolproof serv- 
ants. -El- 

CRYSTALS! 

0 

CRYSTALS! 
LOWEST PRICES! 

In FT 241 -A Holders -1/ in. Pin SPC. These are designated 54th Harmonic MC freq. Listed by fun- damental freq. with fractions omitted. 
370 392 414 437 494 477 505 372 
374 

394 
396 

416 
418 

438 
440 

496 
459 

479 
481 

507 
509 375 

377 
398 
400 

420 
422 

442 
444 

461 
462 

483 
485 

511 
512 379 

381 
401 
403 

424 
425 

446 
448 

464 
466 

487 
488 514 

516 383 
385 

405 
407 

4 27 
429 

450 
451 

468 
470 

490 
492 387 

388 409 
411 

431 
433 

453 
455 

472 
474 

498 
501 390 412 435 457 475 503 

5 CRYSTALS Assorted ONLY $2.75 10 for $4.50; 20 for $8.50 
COMPLETE SET'.." 80 crystals covering above basic freq. including a 500 Ire. crystal. Lowest Price in United States! Write in for terrific buy! 

SUPREME MODEL 600 
Illuminated TUBE & SET TESTER 

Testa all latest tubes. Seven in. multi- tester tests DC 0 -2,500 V. in 7 anges. AC 0 -2,500 
V. in 6 ranges. DC current 7 ranges: 0 -1,000 microamps, 0 -1,000 ma., and 0 -10 amps. Ohm- meter 5 ranges: 0 -20 megohms. Output meter and battery tester which tests radio batteries under load. Comes with test leads and gray metal Hammerloid case. Size: 11x15x6a/4 in. Factory guarantee includes 1 year of free tube setting service. BRAND NEW IN ORIGINAL 
BOXES. You know this set is designed to net for $117.50. While they last, our et_Srt 
price -the country's lowest, only.... 9 ,7J 5 

SPECIAL 2óHCysta $:25 ó rral 2 1000 Ke Crystal .. .. .. 3.25 All above crystals sent postpaid in U. S. only Also available in complete sets for SCR -608, SCR -528. 
SCR -628, and TRC. Foreign, wholesale, and dealer inquiries invited. Write for LARGE QUANTITY DIS- 
COUNTS. 

MARINE EQUIPMENT 
COLUMBIA'S NEWEST HI- POWERED 1953 MA- 

RINE TRANSMITTER. Puts out max. power 
allowed by F.C.C. Contains all latest im- 
provements & meets newest F.C.C. specs. 
Specify whether 12 or 24 V., frequency de- 
sired, and positive or negative ground. Full 
90 -day, unconditional guarantee. Pre -tuned, ready to install....... ........ ..5349.50 

BC -223 25 W. MARINE TRANSMITTER & ARB 
RECEIVER. For 24 V. installation. COM- 
PLETE! Ready to go $185.00 

JEFFERSON -TRAVIS MARINE 5 W RADIO- 
TELEPHONE: Made by Emerson Radio Corp. 
2- channel, crystal controlled receiver & 
transmitter. F.B. for small boats with 6 V. 
system or sail boat. Will run 48 hrs. on 
standard 6V. car battery. Complete with tubes, instructions, but less crystals and 
battery. NEW .......... $89.50 
Above unit with 110 V. charger for 6V. bat- tery. NEW ..$95.00 

CRYSTALS FOR ABOVE: Specify freq. Set of 
4 needed. Per Set $22.50 

AIRCRAFT, HAMS & MARINE MEN! 
SCR -1B3 12 V. RECEIVER á TRANSMITTER! Covers aircraft, marine and ham bands! Complete with 2 
coils. control boxes, tuning head. flex cable, rack and 
shock mount! Plus 12 V. Dynamotor! Individual 
parts worth $25.35. EXCEL. COND., COMPLETE! 
Never before sold at this sensationally 15. 
low price 

$15.95 J .7 i1 

ARC -5 OR 274 -N TRANSMITTERS 
2.1-3 
3 -4 

mcs. 
mcs. 

Brand 
With 

new 
tubes 

$19.95 
25.00 

4 -5.3 
5.3 -7 
7 -9.1 

mcs. 
mcs. 
With 

With 
With 

tubes 
tubes 

tubes. 
8.95 
6.95 

14.50 
ARC -5 OR 274 -N RECEIVERS 

Equipped with tuning knobs 
19 -.55 kc. 

1.5 -3 mcs. Brand new 24.50 
3 -6 mcs. Brand new 

$19.95 
22.50 

3 -6 mcs. With tubes 10.95 
6 -9.1 mcs. With tubes. Used 7.95 

New 22.50 
6 -9.1 mcs. Used. Less tubes 6.50 
MD -7 ARC -5 PLATE MODULATOR. Excel 
BC 

cond. 
56 274 -N .Msdura........ or. Less-civil. ess dvna- 

17.95 
motor. Excel. cond. .. .. ... 2. 3.95 

12 V. COMMAND RECEIVER DYNAMO- 
TOR. New .. ... 12.95 

Plus All Accessories Needed for Above. 

LOW?LOW' Is your vacation dough LOW? Sell 
your new or used radio gear NOW! 
Tell us how much you want. 

Write Today -and ask for FREE CATALOGUE! 
All orders F.O.B. Los Angeles. 25% deposit required. 

All items subject to prior sale. 
COLUMBIA ELECTRONIC SALES 

522 South San Pedro Se. Los Angeles 13, Calif. 

CASH FOR SELSYNS 
Navy or Army Ordnance type 60 cycle types as 
follows: $35.00 for I DG, ID, IF, I G, IDF, ICT; 
$20.00 for SDG, 5G, 5P, SCT, 5D, 6DG, 6G, 6CT; 
$25.00 for 7G, 7F, 7CT, 7DG. ALSO NEED: GE 
Selsyns Models 2J5HAI, 2JD5HAI, 2J5LAI; Au- 
tosyns AYI00 or 200 series; Diehl Control Motors 
49 -7, 25 -11, etc.; Delco and GE PM Motors, In- 
verters, Tubes, and other Electronic Components. 
All Merchandise Subject to Inspection. Send 
Lists -Will advise Price. 

ELECTRO SALES CO., INC. 
Dept. RN 58 Eastern Ave. Boston, 13 

RADIO & TELEVISION NEWS 
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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. 

PORTABLE RECORDER 
The Magnematic Division of Ampli- 

fier Corp. of America, 398' Broadway, 
New York 13, N. Y. is now offering a 

new 117 volt, a.c. portable tape re- 
corder which weighs 19 pounds and 
attains a frequency response of 50 to 
15,000 cps at 71/2 inches -per- second. 

Completely operated by push- button 
control, the new unit features a sole- 
noid- operated, clutch -controlled cap- 
stan drive to start and stop tape 
travel within 1 /20th of a second. 

The "Magnematic" is designed for 
extreme simplicity of operation; it is 
ruggedly constructed to withstand the 
rigors of portability, and provide max- 
imum stability and dependability of 
performance. 

For complete technical specifica- 
tions and prices write the company 
direct. 

BASS REFLEX ENCLOSURE 
Beam Instruments Corporation, 350 

Fifth Avenue, New York 1, New York 
has added two new wall and corner 
type bass reflex loudspeaker enclo- 
sures to its line of "Tannoy" housings. 

While designed to be used with the 
company's dual- concentric speakers, 
the new enclosures can be used with 

August, 1953 

other makes of 12- and 15 -inch loud- 
speakers. They are constructed of 3/4" 

lumber with all joints close battened, 
screwed and glued. Interiors are com- 
pletely insulated to absorb internal 
standing waves and sound reflections. 

The wall -type enclosure is desig- 
nated as the "Westminster," the cor- 
ner -type has been named the "Parlia- 
ment." The "Westminster" is 391/2" 
high, 28" wide, and 193/4" deep. The 
"Parliament" is 423/4" high, 30" wide, 
and 201/2" deep. Both styles are avail- 
able on a custom basis. 

TURNOVER CARTRIDGE 
Sonotone Corporation of Elmsford, 

New York is now offering a new pho- 
nograph pickup design, the "Titone 
Turnover." 

Using a high -compliance, high -sen- 
sitivity ceramic element and a unique 
turnover method, the new cartridge 
provides some interesting character- 
istics. Requiring no equalizers or pre- 
amplifiers, the cartridge has an out- 

put of one volt and is unaffected by 
moisture or temperature. 

The jewel needle -tips (either dia- 
monds or sapphires) are mounted 
back -to -back on a single shank, the 
entire assembly rotating for needle 
change. When replacement is re- 
quired, the complete needle assembly, 
including the lever handle, is remov- 
able as a unit. 

NEW UTAH BAFFLES 
Utah Radio Products Co., Inc. of 

Huntington, Indiana has added a 
series of wall baffles to its line of 
products. 

The new baffles have been trade - 
named "Utone" and are designed and 
engineered to give a maximum of 
clean, life -like tone. The baffles are 
built without a single nail, all joints 
being mortised and secured with 
waterproof glue. They are self- mount- 
ing, needing no metal brackets for 
installation. 

They are available in four sizes for 
6, 8, 10, and 12 inch speakers and 

L. Veltri, busy service- dealer 
of Westchester, N. Y., reports: 

I SAVED '940x 
by making a $59 INVESTMENT 

in a Transvision 
FIELD STRENGTH METER 

* Says Mr. Veltri: ". . The way I figure, 
in the last 6 months I saved that much 
money in installation time alone . . . 

For 110V AC, 
and 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 TVI 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. 

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 110V 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 ect from factory: 

TRANSVISION IN., fact LE, N. Y. 

FREE: Sple copy of "TV and Electronics 
Notes ". r send 50t for year's subscription. 

: D TRIAL 
ory70 

d ym, uvs fine inslr "men DAYS. Then, `;f owúh"'aY returik 
pu,ase pr; e less 70% hondl ;ng and cost 

will be promptly ref 
/ dginj.i. 

`iii° 

TRANSVISION, INC. 
DEPT, RN -8F NEW ROCHELLE, N. Y. 

( ) Send me-Model FSM -2 FSM -3B 

( ) Enclosed find $ deposit. Balance C.O.D. 

( ) Enclosed find $ in full 

I accept your TO Day Trial terms. 

Name 

Address 

City State 
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WHEN YOU ORDER 

WELLS 
COMPONENTS... 

HERE'S WHAT 
YOU GET E 

I 

Q IMMEDIATE DELIVERY FROM STOCK 
(in any quantity) 

Q FINEST QUALITY OF FAMOUS BRANDS 

© GENERALLY LOWER PRICES 

Li 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, Most Sec- 
tions BINDING POSTS BLOWERS CABLE 
ASSEMBLIES CHOKES COILS CONDENSERS 
Oil Filled, Bathtub, Hearing Aid, Transmitting Micas, 
Silver Micas, Ceramic, Variable, Trimmer CRYS- 
TALS o FILTERS FUSES & MOUNTINGS GEN- 
ERATORS GROUND RODS HEADSETS I,F. 
COILS JACKS JACK BOXES KEYS, Telegraph 
KNOBS LAMPS LORD MOUNTS LUGS 
MOTORS & 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 
DM 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 - 
-ng 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 

33 W. Chicago Ave., Dept. R, Chicago 22, Illinois 
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come in three finishes -red or brown 
mahogany finish and futuristic blonde 
finish. All sizes are also available in 
natural, unfinished wood. 

STANCOR "TINYTRANS" 
Standard Transformer Corporation, 

3580 Elston Ave., Chicago 18, Ill. is 
now marketing a new line of minia- 
ture high -fidelity audio transformers, 
known as "Stancor Tinytrans." 

The miniature units are made with 
nickel steel laminations, with a fre- 

quency response of ±- 1 db, 30- 15,000 
cps, maximum level 0 db. They are 
sealed and potted in 7/S " square, ano- 
dized aluminum cases with phenolic 
terminal boards. Total height, includ- 
ing terminals, is only 134". The case 
has two 2 -56 threaded inserts, 1M 
centers, for easy chassis mounting. 
It weighs only 1.3 ounces. 

A bulletin on these units is avail- 
able on request. 

REGULATED SUPPLY 
Kepco Laboratories, 131 -38 Sanford 

Ave., Flushing 55, N. Y. has intro- 
duced the Model #400 voltage regu- 
lated power supply which features 
one regulated "B" supply, one regu- 
lated "C" supply, and one unregulated 
filament supply. 

The "B" supply is continuously vari- 
able from 0 -400 volts and delivers 
from 0 -150 ma. Ripple voltage is less 
than 5 millivolts. The "C" supply is 
continuously variable from 0 -150 volts 
and delivers from 0 -5 ma. The fila- 
ment supply delivers 6.3 volts at 10 
amperes and is unregulated, center - 
tapped, and ungrounded. 

The power supply is designed for 
relay rack mounting or bench use. 
The cabinet is 7" high, 19" wide, and 
11" deep. The weight is 40 pounds. 

SUPPORT CHANNELS 
The Lowell Manufacturing Company 

of 3030 Laclede Station Road, St. 
Louis, Mo. has announced the avail- 
ability of a line of steel support chan- 
nels which simplify the installation of 
sound system speakers in suspended 
ceilings. 

These channels are available for 
24" and 48" spans and are easily in- 
stalled in any standard type of sus- 
pended ceiling construction. They can 
be used in either new or existing ceil- 
ings. 

CRYSTALS 
FOR ALL PURPOSES 

LOW FREQ. -FT 241A for SSB, latice 
filter, %2" spc. 54th or 72nd harm 
channels listed by fund. Fractions 
omitted. 

SCR. 
522 
%ap 

1/2" sp 

BC -610 
2 banana 

plugs 
%" spc. 

370 392 412 433 494 515 400 459 5520 2030 2390 
372 393 413 434 495 516 
374 394 414 435 496 518 

440 
462 

442 463 
6370 
6450 

2045 2435 
2052 2442.5 

375 395 415 436 497 519 444 464 6470 2065 2532.5 
376 396 416 437 498 520 

377 397 418 438 501 522 446 466 
447 468 

6522.9 
6547.9 

2125 2557.5 
2131 3202.5 

379 398 419 481 502 523 448 469 6510 2145 3215 
380 401 420 483 503 525 450 470 7380 2155 3237.5 
381 402 422 484 504 526 451 472 

452 473 
7390 
7480 

2220 3250 
2258 3322.5 

383 403 423 485 505 527 453 474 7580 2260 3510 
384 404 424 486 506 529 454 475 

455 476 
7810 
790 

2280 3520 
3550 2282.2 385 405 425 487 507 530 456 477 911 . 2290 3570 

386 406 426 488 508 531 457 479 4 2300 3580 
387 407 427 490 509 533 458 480 EA. 2305 3945 

388 408 429.491 511 534 200 or 2320 3955 

390 409 430 492 512 536 
99 h each 

IN T 
2360 3995 

391 411 431 493 513 537 10 for HOLDER 241 $1.29 EA. 

49 EA -10 for $4.5038 $ '95 EA 

FT 243-1/2"P IN SPC. 

4190 6175 7806 1015 5760 5873 6340 6573 6740 7650 
5030 6206 7840 3735 5773 5906 6373 6575 7440 7673 
5485 6773 7873 5305 5800 5940 6406 6600 7506 7706 99 
6040 6873 7906 
6073 7740 7940 
6140 7773 

5677 5806 5973 6450 6606 7540 7973 
EA -10 5706 5825 6273 6473 6640 7573 8240 
for $9.00 5725 5840 6306 6506 6673 7606 8273 

490 EA -10 
for $4.50 

5740 5850 6325 6540 6706 7640 

Special Purchase! FM RADIO CHASSIS 
88 -108 MC- complete with 
6 tubes, built -in antenna 

r' and speaker. Product of fa- t. - / mous radio and TV maker 
whose name we promised 
not 

tion $ 1 6.95 ..,,. 
Maroon plastic cabinet for 
above $5.95. 

TWO- STATION INTERCOM SYSTEM 
Consists of master 
and remote station, 
20 -ft. of 3 wire 

-' cable. 115 V opera - 
. 

"' tion, AC or DC. Extra 

- per ft..5. 4' 16.9 

NOTICE TO ALL HAMS FREE QUOTATIONS on hi- 
TRADE-IN your used corn- fi equipment yours on re- 

cations gear on new quest. All famous brands Hallicrafters. National, 
RME, Hammarlund, Sonar, 

Of amplifiers, tuners,' changers, pick -ups, speak - 
Eimac. Genet. Etc., equip- ers, etc. Just tell us how 

eoud ent. Write for FREE ES- 
TIMATE. attention "Pick" behweu recommend d 

p 
r best matched your -W3PPQ. budget will allow! 

Sun 
PARTS DISTRIBUTORS, LTD. 

520 TENTH ST., N.W. - WASHINGTON, D.C. 

SPEAKER RECONING 
Complete line Cones, Spiders, Rings 
and Voice Coils. Custom Built Voice 
Coils. Low prices. Write for Parts 
List and Reconing information. 

WESTERN ELECTRONICS CO. 
3164 West Colfax Denver 4, Colo. 

pARGA /N 
RADIO NNW 

SERVICEMEN! 
Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY ._ - 3619 TROOST KANSAS CITY, MO. 
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Specifications and information on 
these steel support channels are avail- 
able from the company on request. 

PRINTED -CIRCUIT SWITCH 
The Daven Company, 191 Central 

Avenue, Newark, N. J. now has avail- 
able a new printed circuit rotary 
switch Type PCF -1 with 60 position, 
shorting -type action. 

Eyelets are provided for solder con- 
nections at every position. The Type 

PCF -2, having non -shorting positions, 
is also available. The switch segments 
are silver -alloy bonded to the phenolic 
contact panel. The rotor arm is the 
company's "knee- action" type rotor 
which provides uniform contact pres- 
sure and very low contact resistance 
throughout switch life. 

Contact resistance is approximately 
.003 to .004 ohm and does not vary 
more than .0003 ohm over the life of 
the unit. The diameter is 3" and the 
depth is 21/16 ". 

Additional information is available 
from Dept. PCS of the company. 

GERMANIUM DIODES 
A line of nineteen point- contact ger- 

manium diodes has been announced 
by the transistor division of National 
Union Radio Corp. of Hatboro, Pa. 

The encasing cartridge is composed 
of a plastic material impervious to 
moisture and having good electrical 
characteristics and mechanical sta- 
bility at high temperatures. The stiff 
terminal pins permit clipping of the 
unit into spring terminals either for 
test or circuit application and the 
flexible leads permit soldering or 
other suitable connection means. 

An engineering bulletin, No. 1001, 
gives electrical specifications on the 
nineteen new units. It is available on 
request. 

GENERATOR ADAPTER 
The Accessory Division of Philco 

Corporation, Allegheny & "A" St., 
Philadelphia, Pa. is in pro uction on 
its Model G8000 v.h.f.- to- u.h.f. signal 
generator adapter. 

The company's u.h.f. tuner is the 
heart of the new adapter. It permits 
measurements to be made at u.h.f. 
while controls, markers, and attenua- 
tors are operated with the usual con- 
venience at the common v.h.f. fre- 
quencies. 

As the output from any v.h.f. signal 
generator at 60 mc. is fed into the 
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FOLLOW ARROW FOR BIGGEST 
STOCK AT LOWEST PRICES - RADAR-TRANSMITTERS ' . RECEIVERS . - TUBES - PARTS 

234-258 MC 
RECEIVER 

11 -tube UHF tuna- 
ble receiver with 
schematic. Like 
new. 

$17.95 
Rack $3.50 
Control Box 1.50 

RADAR TEST EQUIPMENT 
TS -3, TS -12, TS -13, TS -15, TS -33, TS -34, TS -33, 
TS -36. TS -45 A I'313. 

sops 45.- FOLLOW ARROW TO GET 

HIGHEST PRICES FOR YOUR NEW AND USED RADIO 
GEAR! What have you to sell? WRITE TODAY! 

Nauct`ieif $fteeiaea i 
UHF 420 MC TRANSCEIVER. Complete trans- 
mitter-receiver unlit with 5 stages of 30 311'. IF 
antplilìee. Tuais unit is the famous A l'S -13 It:ldar 
Set. Less tuiles and dynamo:or. With 
Schematic. 1:x:el. rand $12.95 

BC -604 30 W. FM TRANSMITTER. For 20 -27 
3I C. hand. Ideal For lo-11 Saetees. Complete aids 
nubes. temperature controlled crystal oven and 
technical manual with all instructions for BC -603 
and EC -004. Less dynamotor and crystals. Excel. 
cond. $12.95 

UHF 
Transmitter 

450 -710 MC. T u n a b l e 
Transmitter. I0 W. t- 

at push -pull 
oscillators. 

s Wide b a n d video am- 
plifier. Less tubes. with 
Schematic. Excel- QO(lC 
lent condition.. tp S7 3J 

R.1. Modulator 
Complete Tunable 205 MC. 
Test Set. With 110 V. 60 
cps. power supply. 3 -stage 
audio amplifier. Terrific 
chassis f or experimenta- 
tion. With sche- $9 aC 
matey, like new. .D .7 .7J 

INTERPHONE AMPLIFIER 
BC -709 -B 

A 2- position single stage audio am- 
plifier. Uses 1 tube and operates front 
self -contained batteries. With Instruc- 
tion Manual and Schematic. 95 $3. 
NEW (less batteries) 

J .7 ä! 

ARC -4 TRANSCEIVER 
I ?o -lad mc. Complete o'ith control box, tubes, 
I.: -4 VDC dynamotor with schematic. This is a 
>pecial reduction for this month only. $32.50 Lilie new 
MT 101 ARC -4. Racle $6.00 

COMMAND EQUIPMENT (SCR -274N) 
Used 

BC -442 ANTENNA RELAY. Less cond.51.95 
BC -451 TRANSMITTER CONTROL BOX 
BC -450 3- RECEIVER REMOTE 

CONTROL BOX 
MC -215 MECHANICAL 

length 
CHANIAL DRIVE SHAFT 

BC -496 2- POSITION RECEIVER 

New Used 
BC-453 With tubes 519.95 

5 3.95 MC -211 90° ANGLE COUPLING UNIT 
1.50 FT -234 MOUNTING RACE for single 

transmitter 2.55 
2.95 FT -226 MOUNTING R.ACR for 2 Com- 

ma nd Xmtrs. ... 
FT -220 MOUNTING PLATE for F3 -220 
FT -220 MOUNTING RACK for 3 re- 

ceivers CONTROL BOX 2.95 . .... .. 
BC -455 6 -9 MC RECEIVER. With tubes 9.95 14.95 FT-225 MOUNTING PLATE for 6274 

BC-456 MODULATOR. Fnr SCR-274 
BC -454 (3 -6 MC) With tubes 9.95 Complete se[ of 4 tubes for transmitter 

2.95 

New 

$0.95 
3.50 

3.95 
1.50 
2.25 
2.25 
4.50 
1.25 

C.A.P. SPECIAL 
BC -625 VHF TRANSMITTER 

Freq. range 100 -156 MC. With 
modulation section. Less tubes & 

crystals, with conversion dope. 
Used, good condition 

G Nidceereuteaccd 5,teceaed ! 
H -16,V HEADSET. 8.000 ohms $3.95 
HS -18 HEADSET. New 2.45 
HS -23 HEADSET. High imp. New 4.95 
HS -30 HEADSET. Featherweight type. Low imp. 

NEW $2.49 USED 1.49 
HS -33 HEADSET. Lose imp. New 6.95 
HS -38 HEADSET. USED. excel. cond 1.49 

NEW 3.50 
T -32 DESK STAND MIKE. New 5.95 
LIP MIKE. Navy type. New .98 

$995 
SURPRISE PACKAGE! 

20 lbs. of good, useable radio 
parts $2.95 

PE -125 POWER SUPPLY: Operates on 12 or $17.9. 
battery. NEW' 

CD -307 EXTENSION CORD. For HS- 23 -33. NEW .95 
RS -38 MIKE. NOW 4.95 
SCR -625 MINE DETECTOR. New 59.50 
BC -605 INTERPHONE AMPLIFIER. With dual 

mike input c nit. VFW 5.95 
TELEPHONE REPEATER AMPLIFIERS: 

EE -99, New, with tubes 17.95 
EE -89, New 12.95 

FL -8 RANGE FILTER 1.95 

TUBES! TUBES! 
I6.1P4 ..$19.95 304TH ...58.95 
IGAl'4 .. 24.95 304TL ... 8.95 
160P4 .. 19.95 830 -B ... 2.75 

TUBES! 
SCP1 ....$4.95 
5BP4 .. 4.95 
5FP7 .... 2.25 

TUBES! TUBES! 
9002 ....51.65 
9001 ... 1.65 
9003 .... 1.65 

3FP7 ...$2.25 
4AP1O ... 1.49 211D.... .69 

MP-22 IVIOBILE ANTENNA. MOUNTING RACK. 
Comp. with hardware. Per Pair 54.95. Ea. $2.95 

TU -17 TUNING UNIT. (2 -3 MC., For BC -223 
X neu'. Used 2.95 

1 -70 "S" TUNING METER. NEW ....... 2.50 
WOBULATOR. See p. 43 Dec. '51 RADIO NEWS 5.95 
BC -1023 75 MC. MARKER BEACON RECEIVER. 

Complete with tulles, mtg. ieelt. NEW 10.95 
TU -25 TUNING UNIT. (3.5 -5.2 MC.) For BC -223 

Xmtr. Used 2.95 

250 TL TUBES -Limited Quantity! 
Only $9.50 each 

Save $2.00! Order 2 for only $17.00 

IN -4A L/R TUNING METER. Used $ 3.95 
FL -5 RANGE FILTER 1.25 
TS -10 SOUND POWERED HAND SET -Used excel. 

cond. Per Pair 14.50 
PE -55 DYNAMOTOR 12 V input. 500 VDC @ 

200 mils output. New 524.50 
FIELD TELEPHONE. EE -8. Complete BRAND 

NEW. SPECIAL. ONLY 27.50 

INDUSTRIAL CORPORATIONS 
ive carry of the most complete stocks in U. S. 
of Military Electronic Equipment. Test Equipment, 
and Aircraft Electronics. Call or write for free 
catalogue. 

55.00 MINIMUM ORDER ACCEPTED. All items subtect o prior sale. All shipments F.O.B. warehouse. Calif. 
residents add tax with remittance. 20% deposit r (mired. Please specify shipping instructions wills order. 
EQUIPMENT WANTED! Highest prices paid for all types of Electronic Gear! 

A RROW SALES, 
78-R, NAddress: 

P. O. Box 3878 -R, N. Hollywood, Calif. INC. 
Office- Warehouse: 

-Cable Address: ARROWSALES POplar 5 -1810 7460 Varna Ave., N. Hollywood, Calif. 
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CONVERTERS 
CHANGE 6 OR 12 VOLT D.C. TO 

110 VOLT A.C. 60 CYCLE 
Just plug into Cigar Lighter on Dash. 

ravflectric 
Super 

Model 6 -71160 
60 cycle 

60 -75 Watts 

Size 
4 "x5 "x6" Operates 

Wire Recorders Dictating Machines 
Amplifiers Turntables 
Soldering Iron Small Electric Drill 

$3795 
LIST 

Tvflectric 
Master 

Model 6 -51160 
60 cycle 

40 -50 Watts 

Size 
4 "x5 "x6" Operates 

Curling Irons Small Dictating Machines 
Radios Test Equipment, etc. 
Turntables Portable Phonographs 

$2495 

1flectric 
Senior 

Model 6 -1160 
60 cycle 

35 -40 Watts 
$1595 

LIST 

Size 21/2"x21/2"x41/2" Operates 
Test Equipment Short, Long Wave Radios 
Turntables Portable Phonographs 
Lights Electric Shavers, etc. 

Iavflectric 
Midget 

Model 6 -11160 
60 cycle 

10 -15 Watts 

$1195 LIST 

Size 2 "x2 "x31/2" 
Operates Test Equipment, All Electric Shavers 

Fully Guaranteed 
See Your Jobber or Dealer 

TERADO COMPANY 
MFRS. OF PRECISION EQUIPMENT 

1068 RAYMOND AVE. ST. PAUL 14, MINN. 

In Canada write: Atlas Radio Corp., Ltd. 
560 King St. West, Toronto 28, Ont. 

Export Sales Division: Scheel International, Inc., 
4237 N. Lincoln Ave., Chicago 18, III., U. S. A. 

Cable Address- Harscheel 
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adapter, the v.h.f. sweep or marker 
signal beats against the u.h.f. oscil- 
lator of the unit, producing u.h.f. sig- 
nals having the same characteristics 
as the v.h.f. input signal. 

The company will supply full details 
on this and other units in its test 
equipment line on request. 

TV BOOSTER 
Electro- Voice, Inc. of Buchanan, 

Michigan is now offering a new, im- 
proved Model 3012 -A, 3 -tube auto- 
matic, all- channel television booster, 
for v.h.f. applications. 

A new low- noise, broadband circuit 

multiplies the signal at the antenna. 
Three tubes in balanced stages, in- 
cluding a power multiplier stage, are 
used to provide adequate gain for pro- 
ducing clear, sharp signals. 

The booster unit is housed in a 
weather -resistant case which mounts 
on the antenna mast. The junction 
box plugs in between the receiver and 
an a.c. outlet. Input and output are 
to 300 -ohm balanced line. 

Bulletin No. 182, available from the 
company, describes the Model 3012 -A 
in detail. 

LEAD -IN WALL PLATE 
A new television lead -in wall plate 

socket that requires no wall opening 
or outlet box has been announced by 
Mosley Electronics, Inc. of 8622 St. 
Charles Rock Road, St. Louis 14, Mo. 

The new socket mounts flush on the 
wall or baseboard and may be in- 
stalled in seconds with a screwdriver. 
Designated as the F -2, the new unit 
was designed to meet the need for 
plug -in convenience. The socket is 
available in brown or ivory molded 
polystyrene and is supplied with 
mounting wood screws. It is also 
available packaged with one mating 
constant- impedance solderless plug. 

Write the company direct for addi- 
tional information. 

TUBE SALVAGE 
Kahle Engineering Co. of 1307 Sev- 

enth Ave., North Bergen, N. J. has 
developed and is manufacturing a 
combination neck cutting and neck 
splicing machine that will salvage 
larger size cathode -ray picture tubes. 

Rejected tubes in 24 ", 27 ", 30 ", 33 ", 

and larger sizes can be easily and 
rapidly returned to the assembly line 
as all operations are performed with 
one handling of the bulb. 

The Model 2185 is a single head 
machine that takes all standard sizes 
and shapes of tubes. The neck cutting 
operation is performed by the hot - 
chill method, producing a clean, 
square cut. The cut -off mechanism is 
adjustable up and down. Neck tubing 
can also be cut. 

The company will supply complete 
specifications and performance data 
on this unit to manufacturers writing 
the firm direct. 

TUBULAR TWIN -LEAD 
A new tubular twin -lead for u.h.f., 

designed so that attenuation is neg- 
ligible under all weather conditions, 
has been announced by Plastoid Cor- 
poration of .42 -61 24th St., Long Island 
City 1, New York. 

Known as "Synkote Ultratube", the 
new transmission line has the leads 
spaced several millimeters within the 
tube, equidistant from the outer insu- 
lation. Thus the magnetic field be- 
tween them is unaffected by any 
moisture or salt which may condense 
on the outer covering and the signal 
strength is maintained at a maximum 
all the way down to the receiver. 

The new twin -lead can be used not 
only for u.h.f. but for peak trans- 
mission of v.h.f. signals in stormy 
weather, in fringe areas, and in sea- 
coast areas where moisture and salt 
spray are factors. 

NON -CORNER HORN 
A non -corner horn, tradenamed 

"The Purest ", has been recently in- 
troduced by Gately Development Lab- 
oratory, Barrington, N. J. 

The unit is a new type baffle em- 
ploying a horn load on the back side 
of the speaker it encloses for im- 
proved low -frequency response, at the 
same time permitting direct radiation 
of high frequencies. The enclosure is 
designed for use along any wall and 
does not rely on the walls of the room 
to act as an extension of the horn. 
The unit gains adequate horn mouth 

area by exhausting on three sides of 
the enclosure. Total fold of the horn 
is 180 degrees. 

"The Purest" is available for 12 or 
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Over 17 -inch to 
21 -INCH TUBES 

Plus 10% Fed. Excise Tax 

Up to and Including 
17 -INCH TUBES 

74.85 
,Plus 10% Fed. Excise Tax J 

15 inch speaker systems. Standard 
finishes are dark mahogany, blonde, 
and natural mahogany. It is also 
available unfinished for those who de- 
sire to do their own finishing. Over -all 
dimensions are 38" high, 28" wide, and 
18" deep. Technical literature is 
available on request. 

"CUSTOM SOUND ENSEMBLE" 
The General Electric Company has 

announced additions to its line of 
audio products which will be mar- 
keted under the name "Custom Sound 
Ensemble ". 

The ensemble consists of a pream- 
plifier control unit, a 10 -watt ampli- 

fier, and a dual coaxial speaker. A 
three -speed record changer equipped 
with the company's variable reluc- 
tance cartridge is used with the 
system for demonstration purposes. 

All units are so designed as to 
make them adaptable to either cus- 
tom installation or as separate furni- 
ture pieces. 

Full details on all of the units com- 
prising the neW line are available 
from G -E dealers and distributors. 

24 -INCH TUBE 
CBS- Hytron of Salem, Massachu- 

setts has recently added the Type 
24TP4 to its line of television picture 
tubes. 

This 24 -inch rectangular, 90 degree, 
all- glass, magnetically- focused picture 
tube provides an effective screen area 
of over 370 square inches. It features 
an aluminized screen for increased 
brightness, spherical filter -glass face 
plate, single ion -trap gun design, and 
an external conductive coating which 
serves as a filter condenser. 

Performance and engineering data 
on the Type 24TP4 are available on 
request. 

HI -FI COMPONENT LINE 
The Engineering Products Depart- 

ment of Radio Corporation of America 
recently introduced its initial line of 
matched high -fidelity sound reproduc- 
tion system components. 

Although the new components will 
be marketed individually to preserve 
the flexibility and freedom of choice 
demanded by most hi -fi enthusiasts, 
characteristics are carefully matched 
to insure maximum performance in 
any system. 

Built around the "Olson speaker ", 
the line will include a deluxe three - 
speed automatic record changer, two 
AM -FM tuners (one a deluxe instru- 
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SEE LEO FIRST I 

hallicraf 
I can SAVE you money... Liberal Trade-1 

..:4: 

SEE US FIRST FOR THE NEW SX -88 RECEIVER! 

$179.50 
S -76 RECEIVER 

Extra selectivity with double superhetro- 
dyne circuit. One RF, two conversion and 
3 IF stages. Range 550 -1550 Kc, 1.7 -34 
Mc in four bands. 8 tubes plus voltage 
regulator and rectifier. Complete with 
tubes; less speaker. 

LEO I. 
MEYERSON 

W¢ OFQ 

$224.50 
SX -71 RECEIVER 

Double Conversion sharp selectivity, 
plus built -in NBFM at moderate cost. 
11 tubes plus voltage regulator and 
rectifier. Low down payment. 

NAME YOUR TERMS LOW DOWN PAYMENTS PERSONALIZED SERVICE 

HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 

S-81 $49.50 
S-82 $49.50 
A-84 $99.50 
5-38C $49.50 

S-40B ....... .... ..$119.95 
S-53A $ 89.95 
S-72L $119.95 
S-77A $119.95 

R -46 Speaker $19.95 

Famous WRL RADIO 
REFERENCE MAP 25c 

ST -83 ...... ........$129.95 
S -78A $ 89.50 
SX -62 $299.50 
S -72 Portable $109.95 

NEW 100 WATT HT -20 XMTR- $449.50 

IT'S NEW! IT'S FREE! 

WRL 1953 CATALOG 
Send for your copy today. Con- 
tains everything new in radio and 
television. Jam -packed with bar- 
gains. Leo I. Meyerson, W9fGFQ 

CU on 10 -20 & 75 Meters 

NEW LOG BOOK 25c 
For mobile or fixed station. Spiral bind- 
ing. Full column log listing all FCC re. 
quired info. Will accommodate 1,525 sta- 
tions. Q" signals, phonetic alphabet. 
amateur international prefixes. 

PHONE 7795 WRITE -WIRE 

LABORATORIES 

Send For 
FREE Copy 

RADIO end 
TELEVISION 
-CATAI06 

MWLORplo4UORATOIOa 

WORLD RADIO LABORATORIES 
744 West Broadway 
Council mutts, Iowa 
Please send me: 

Radio Map 250 SX -71 Info 
New Catalog S -76 Info 
Used Equipment List New Log Book 25t 

Name 

Address 

City State ..... N. - - a D- D-51r 

R-8 

SAVE UP TO 60% ON PICTURE TUBES 
LOOK AT THESE 

LOW 
PRICES 

Add To Your Profit By Letting 
NATIONAL Rebuild Your Duds 
Exchange old tubes direct with the factory and 

double your profits on tube replacements. Our new 

process gives you a tube with a new phosphor 

screen, new inside dag, new electron gun. Exhausted 
to highest standards. All tubes meter and set tested. 

EVERY TUBE CARRIES A 1 -YEAR NEW TUBE WARRANTY. 

How To Order 
Send old tubes direct to National, together with 

check or money order for quantity desired at prices 

quoted here. We ship you new tubes immediately. 

All tubes sold F.O.B. Blue Springs, Mo., but we pay 

incoming freight on tubes shipped to us in quan- 

tities of 5 or more. 

National Picture Tube, Inc., Blue Springs, Mo. 
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BC-645 TRANSMITTERRECEIVER 

t4i s. 15 Tubes 435 To 500 MC - 
+ t Sweay catn 

o m 
mudified 

n so 
u soe 

icfe 
o r 

or 
_ de. on following bands; ham 

band 420 -450 ln radio 460 -470 mt., fixed and mobile 
4 450 -460 e. television a peri- 

mental 470 -500 m 15 tubes 
, 

- 
1 (tubes alone w rth more than - sale price!); 4-7F7, 4 -7H7, 2- . --.L`_ r 7E6. 2 -6E6, 2 -955 and 1- 

_ WE316A- Now covers 460 to 490 roe. Brand new BC -645 with 
BRAND NEW tubes. less power supply in fac- tory carton- Shipping weight 25 $4950 lbs. 

each CONVERSION DIAGRAM 
INCLUDED! 

FE-101C 
BC-645 

DYNAMOTOR for A 
above BC -645 4 O 
UHF ANTENNA ASST, for 

. $f. A C 
above BC -645 45 

SCR -274N COMMAND 
& ARC -5 EQUIPMENT 

Type Excellent BRAND 
BC -453 Rcvr. 190 -550 Kc. 

USED 44.5 
$12.50 $24.95 BC -454 Rcvr. 3 -6 Me. 

BC -455 Rcvr. 6 -9 Mc. 
12.50 24.95 

Rcvr. 1.5 -3 Mos. 12.95 17.95 
BC -456 Modulator 34.95 
BC -457 Xmtr. 4 -5.3 Mc. 18.50 29.50 BC -458 Xmtr., 5.3 -7 Mc. 9.75 37.50 BC -459 Xmtr. 7 -9.1 Mc. 19.95 24.50 eC -450 3 Revr. control box 1.49 2.45 BC -451 Xmtr. control box 1.25 1.95 3 Receiver rack 1.79 2.95 2 Transmitter rack 1.59 3.25 Single Transmitter rack .... 3.25 

ARC -5/R28 RECEIVER. 10 tube superhet. 100- 
156 Mc. Incl. tubes $27.95 
ARC -5/T23 TRANSMITTER. Companion for above. Brand new $59.50 

SELSYN 
I 2J1G1 

"" Operates from 571/ V. 
- 100 Cycles. Sug- 

gested wiring for 100 
V. 60 cycle included. 
New, tested 

T Price QQ/ Ç 
t.' each $4.50 

BEACON RECEIVER BC -1206C 
Receives A -N beam signals. Tunes 195 to 420 Ke. 4x4x65 s'- Wt. 4 Lbs. Complete with 5 010.50 
Same as 

Brand e. new....... 
Used excellent *RIO 

$8.95 

HEADSETS Excellent 
BRAND HS 23 high impedance $2.95 $4.75 HS -33 low impedance 2.45 5.75 HS -30 low imp m(featherwt) 1.49 2.45 14-16/U high units) .... 4.95 CD -307A cords, 

imp 
PL55 plug and JK26 jack, 8' long .. 1.19 

DYNAMOTORS 
TYPE INPUT OUTPUT Excellent BRAND Volts V A USED NEW PE 86 28 250 @ .06 $ 2.95 $ 5.50 0M -28 28 224 @ .07 3.50 5.95 PE -101C 12/24 400 @ .13 2.75 4.85 PE -103 6/12 500 @ .16 22.50 34.50 PE -94 28 300 @ .2 4.95 7.95 DM -32 28 250 @ .06 2.50 6.50 0M -21 14 235 @ .09 16.50 BD -77 12 1000 e .35 29.50 

MICROPHONES Excellent 
BRAN 

T -45 Lip Mike, navy type $0.49 $1.45 
T -30 Throat Mike ,49 .85 
T -32 Desk Stand Mike 4.95 

MODULATED BC- 221 -AK 
FREQUENCY METER 

¡t 
BRAND NEW $210.00 
BC -221 (Non -modulated) Reconditioned, 
PERFECT! Complete with tubes and crystal .r7 

$1 
LL 

al,-- - 

III 

° ! WILLARD 6 -VOLT MIDGET 
STORAGE BATTERY 

3 -amp hr. Brand New. 3 %g "x 1-13x16 "x2 %s". Uses $2.85 standard electrolyte L OJ 
W12[61_ ARD 2 -VOLT 

TERM- Amp Hr. 
,QQDD BRAND NEW 

Qt. electrolyte for above (fills 
$1.49 2 cel s) 

NATIONAL TURRET 
TV BOOSTER 

i BRAND NEW `Y1 

l! 41 
'1i . FACTORY PACKED..." 1 

Lots of 3, ea. $10.95. Single lots ..... ...$11.95 

o0 
6 lots 

Please include 25 % deposit with order -balance 
C.O.D. All shipments F.O.B. our warehouse N.Y.C. 

MINIMUM ORDER $3.00 

G & G RADIO SUPPLY 
COMPANY Ñest. 

51 VESEY STREET NEW YORK 7, N. Y. 
Branch: 7123, Bryn Mawr Ave., Chicago, III. 
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ment with built -in preamp), four dif- 
ferent high -fidelity amplifiers, three 
hi -fi speakers (8 ", 12 ", and 15 ") and 
separate speaker and equipment en- 
closures. 

The line will be marketed through 
RCA electronic parts distributors and 
is expected to be available in Septem- 
ber. 

SX -88 RECEIVER 
The Hallicrafters Company of Chi - 

cago has recently introduced its SX -88 
communications receiver which has 
been designed to replace the com- 
pany's SX -28. 

The new receiver is said to offer an 
exceptionally high degree of usable 

selectivity, incorporate a new audio 
system which provides for standard 
broadcast reception with near high - 
fidelity quality, and features a reduc- 
tion of selective fading in short -wave 
reception. 

The unit uses 17 tubes, plus voltage 
and current regulator and a rectifier. 
Six tuning bands cover a range from 
535 kc. to 33 mc. Over -all dimensions 
are 20" long, 103/s" high, and 181/4" 
deep. It weighs 65 pounds. 

The SX -88 is currently available at 
dealers. 

TRANSMISSION LINES 
Fenton Company, 15 Moore St., New 

York 4, New York is featuring two 
new products, "Fentube- Airspaced" 
and "Twistube" which are designed to 
give better reception on u.h.f. and . 
v.h.f. by reducing interference pickup. 

The "Fentube -Airspaced" uses one 
common covering tube which sur- 
rounds and is fused to the spiral cords 
to the extent of from about 180 to 
270 degrees of a circuit. There is 
practically no dielectric between the 
conductors. 

" Twistube," besides being air - 
spaced, incorporates the added fea- 
ture of being transposed to equalize 
the average proximity, and thus the 
capacity, of both conductors in rela- 
tion to the mast and other grounded 
objects. The twin conductors are uni- 
formly transposed which drastically 
reduces interference pickup. 30 

TRANSISTOR PRICE CUT 
Raytheon Mfg. Co. of Newton, 

Mass., has announced a new low 
user price of $4.50 for its CK722 
junction -type transistors. 

The price reduction, according to 
a company spokesman, was made 
possible by the greatly increased 
production of these units. 

SUMMER CLEARANCE 
PRICES SLASHED 
T.V. TUBES -ROCK BOTTOM PRICES 

In lots of 6 each No. only 
6BG6 89c 60136 39c 6AQ5 38e 19BG6 89e 6AK5 69c 6CD6 ..$1.05 12AX7 47e 613Q6 57c 654 49c 

Tube Special- Broken Keys -Electrically 12A6...29c; 4 for $1.00 12K8...490; Perfect 
7 for 53.00 

No Mixed Ass't 
Any Type $2.25 

Tube Sale- n2A7- 55- 27- 85- 31 -56. 
6 of 

Heavy Duty Shielded P.P. Input Trans $1.00 H.D. Silver Contact Trans. Keys 1.00 
Bat Handle S.P.S.T. or D.P.S.T. Toggle Switch. 25e 
Isolantite Octal Panel Clamp Sockets 3c ea. 
100 Assorted Resistors $1.95 
1 Mfd., 1,000V Oil Filled Cond. 750 
2 Gang Var. Cond. 456 K.C. ith Ose. Section. 

210/4 in. Puiley on a /s' Shaft 490 
Westinghouse Keprox Rectifier 0.64 Amp. 28 Volts. Reg. $11.00 ea. Special $1.95 
BRAND NEW 10" PHONO RECORDS -Asst. 

Jazz -Popular. Rhythm- f rs. 
Please 

r 
specify. 

4 o $3.00 o 
Single Pole-10 Pos. 2 Gang Sseitch 29e 
Grind your own Crystals. Pure Brazillan Quartz. Vari- 

ous sizes and thicknesses. y lb. pkg $1.00 
4 Tube Drilled Chassis, 41/2"861 "x11/2 ". 29c each 
Signa Corps Phones -2 M. Ohms (8 M. Ohms 

2 Ft. Ext. Cord (and Plug, 40e 

TOBE TUBULAR ELECTROLYTICS 
20 -20 MFD. 150 V...49e 30 -30 MED. 150 V...57e 
40 -40 MED. 150 V...590 

Low -Lose Short Wove 
Lock Type Air Trimmer = Variable Contleneera 

5 Pl. 2OMmfd. ....14E 
7 P1. -25 -3U :Minfd..150 

.'' 8 Pl. -30 -35 Mm fd. .16c 
14 P1. -56 timid 24c 

3 GANG T.R.F. 
VARIABLE CON- 
D E N S E R 5 
000365 Con. 650 

TOGG LE 
SLIDE 

SWITCH ....15e 
0 1,000 OHM WIRE WOUND POTENT OMET3 

for 
ER.., -1.25 

30 HY- FILTER CHOKE SHIELDED 51 
PIEZO CRYSTAL HOLDERS..12 for 51.00 -$8.00 per C 

RCA Bane Switenes- 
3 gang, 3 pen. 3 ba9d30c 6 gang. 4 nos. 4.5 band.40c 
Tr rper- Padder Amt-all isolantite- singles, 

$22tiles -100 asst. 
ATTENTION; Prospectors, Explorers for H idden 1 reasuresl 
Construct a U.S. Army Type of Metallic Mine Detector Amplifier. Amplifier unit only (less tubes and bat- 
teries) with cables. headphone rord, and jack. Army wiring diagram. Type AN /PRS -1 $1.95 
Philco push button Rotary Switch Double Pele....35e 
8 or 9 Gang Push button Switch 49c 
DRILLED CHASSIS FOR 5 -6 tubes 5 "x10 "x11 /2 ".,25c 
PHONE JACKS -OPEN & CLOSED AUTO 18e 
156.1 RATIO VERNIER DIALS -4 in e/0 in. Hub 35e 
SALE -PHONO RECORD ALBUMS -12 " -3 comp. -15e; 

10 " -3 comp. -15e; 4 comp.-20e; 12 comp. -69c 
VULCAN HEAVY DUTY 100 WATT SOLDERING IRON. Built for U.S.N. -Brand New -Equiv. sells for 

$8.50 OUR PRICE 52.99 

MINIMUM ORDER $3.00 -NO C.O.D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 

NEWARK SURPLUS MATERIALS CO. 
324 Plane Street, Dept. A, NEWARK 1, N. J. 

Selected Surplus Components 
For INDUSTRY AMATEUR SERVICEMEN 

Completely Guaranteed 
Special #1 
1000.000 KC Crystal -CR -48 /U -CRV- Hermetic Seal 1 /2" Spacing . Ea. $3.95 10 for 535.00 

Lots of 50- 2.95 ea. 
Special it 
0 -20 Microamps DC- Weston 301 -(See July issue for foto) MFD -for Test Set TS 62 -No. 1(59490 Ea. $9.95 
Special E3 
Telex Pillow Speaker -LIKE NEW Ea. $1.95 
Special P4 
RG59 'U -72 Ohm Coax -Approx. 150, -300' lengths. 

$.03 per Ft. 
Special fr y 
TV Power Xformer- 300 -0 -300 M 225 MA; 6.3V -9A; 
6.3V -IA; 5.0V-3A. NEW $3.95 
Special ttO 
VFO Assembly -Tank, Variable, Dial Calibrated 40 -50 MC -Complete 2 for $1.00 
Snecial '7 
ARC -5 Q5'r Assembly -Ant, Osc, RF, 190 -550 KC -Plug- In Unit -NEW Complete $1.00 
Special -8 
Metal -6H6- Surplus 3 for $1.00 Dozen $3.00 

Quantity Available 
Special #9 
Rheostat -60 Ohm -25 Watt -Screwdriver Adjust -Famous 
Makes -2 for $1.00 Dozen 54.50-Quantity Disc. Large Lot- Inouire -Many Sizes Available -NEW. 

25% With order. Balance C.O.D. unless well rated. 

GREENWICH SALES CO. 
59 Cortlandt St., New York 7, N. Y., Digby 9 -3813 

GET INTO TV SERVICING 
Send for free 24 -page illustrated booklet which tells you how to become a successful TV technician. America's leading TV servicing school offers you a 
Specialized training program that omits non-essen- tial math & desi theory. You concentrate on radio 
& TV servicing only. You get professional training 
& experience right in our fully- equipped shops 8- 
laboratories. Send for this booklet today. Write 
Dept. R -83. No obligation -no salesman will call. 

Approved for Veterans 

WESTERN TELEVISION INSTITUTE 
341 W. 18th St. Los Angeles 15, Calif. 
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Within the Industry 
(Continued from page 26) 

until its net worth in 1953 was $41,- 
750,000 and its original six employees 
had increased to 10,000. Sales in- 
creased from $63,000 in 1928 to $168,- 
730,000 in 1952. The company op- 
erates plants in Chicago, Quincy, 
Phoenix, New York, Philadelphia, De- 
troit, and Toronto for an aggregate of 
1,500,000 square feet of space. 

* * * 

RALPH R. SHIELDS has been named to 
the newly- created post of product 
sales manager of 
television picture 
tubes for Sylvania 
Electric Products 
Inc. 

He joined the 
commercial engi- 
neering department 
of the company's 
radio tube division 
at Emporium in 1948 as a senior engi- 
neer. He joined the merchandising 
department in 1950, assuming super- 
vision of test equipment products. In 
the following year he was given an 
additional responsibility as supervisor 
of distributor sales engineering, which 
included a nationwide program of spe- 
cial projects and meetings. In October 
1951, he was appointed merchandising 
supervisor, television picture tubes, 
with headquarters at Seneca Falls, 
N. Y. 

* * * 

CBS -HYTRON has purchased a 42,000 
square foot plant in Lowell, Mass. 
which will be used to manufacture 
transistors and germanium diodes. 
Present plans call for the employment 
of up to 1000 people, but the company 
has taken an option on adjoining prop- 
erty for future expansion ... SPIRLING 
PRODUCTS CO., INC. has built a new 
plant at Hicksville, Long Island which 
will enable the firm to increase pro- 
duction of its line of indoor and out- 
door TV antennas. The new address is 
P. O. Box 411, Hicksville . . . TRI - 
POINT MANUFACTURING AND DEVELOP- 
ING CO. has moved into a new and 
modern plant at 401 Grand St. in 
Brooklyn, N. Y. The company special- 
izes in the machining of plastics for 
the electronic, electrical, aircraft, etc. 
industries .. . The Statistical Depart- 
ment of RADIO -TELEVISION MANUFAC- 
TURERS ASSOCIATION has moved to 
new and enlarged quarters in Room 
201, Bond Building, 1404 New York 
Avenue, N. W., Washington 5, D. C. 
. . . ERIE RESISTOR CORPORATION of 
Erie, Pa. is building a new plant for the 
manufacture of electronic and plastic 
products at Holly Springs, Mississippi, 
40 miles south of Memphis, Tenn. . . . 

HARRISON RADIO CORPORATION has 
removed its Jamaica Branch from 172- 
31 to 144 -24 Hillside Avenue in Jamaica 
to provide larger warehouse and sales 
facilities for its Queens and Long 
Island customers. The new location 
features convenient drive -in shipping 

August, 1953 

You, too, can have the lines -that meet your exact 
leadline conditions - whether you are a TV Set 
Dealer or Service Organization making the finest 
television reception installations, or a TV fan that 
demands sharp, "SNOW- FREE" pictures. 

We specialize in the manufacture of television transmis- 
sion lines - built with only one idea in mind: "THE FINEST 
TELEVISION RECEPTION: 

For UHF and VHF 

"SHEATH -LEED" - the all- weather leadline for the tough- 
est conditions: Salt spray in coastal areas; hot, humid 
weather, or for frosty, icy, wintry wind- whipping conditions 
which impose a severe tax... Pure Polyethylene Tubing 
encasing Standard GOODLINE AIRLEAD. 

" GOODLINE" AIRLEAD- standard of leadline excellence 
-with 80% of the loss producing web removed. Correct 
impedence for sharp, "snow- free" pictures. Of pure poly- 
ethylene with flexible stranded copper -clad conductors. 
MANY IMPORTANT FEATURES. 

NEW FULL -WEB "SHEATH -LEED" - the pure polyethylene of "SHEATH -LEED" and full 
characteristics of GOODLINE AIRLEAD - but NO PERFORATED WEB. No 20 (7 strand 28) 

copperweld wire in pure electronic golden clear polyethylene - with a pure silver -gray poly- 
ethylene sheath overall - for Maximum Weather Protection. 

SOLD BY LEADING 
JOBBERS & DEALERS 

Send coupon NOW! 
Get samples "in your hands" 
-you'll realize why 
Don Good Products make 
the finest television 
reception possible. 

DON GOOD, INC. 1-7 

1014 Fair Oaks Ave., So. Pasadena, Calif. 

Please rush Samples and Complete Infor- 
mation covering Don Good Products. 

Name 

Street 

City State 

l 

Be a key" man. Learn 
how to send and receive messages i 

tt 
code 

by telegraph and radio. Commerce needs 
thousands of asen for jobs. Good pay. ad- 

enture, interesting work. Learn at home 
quickly through famous Candler System. 
Qualfry for Amateur or Commercial Li- 
cense. Write for FREE BOOK. 

CANDLER SYSTEM CO. 
Dept. 2 -J, Box 92S. Denver 1, Colo., U.S.A. 

` RADIO KITS, INC., 120 Cedar St., N. Y. 6 

TUBES 60% OFF LIST 
Original distributors boxed tubes, late 

code dates, full RMA guaranteed. 

Only-RCA-Sylvania-G.E. 

RCA Type No. 208T2 Vertical Blocking OSC 

4.2:1 Potted, each $1.20 Lots of 3, 99c 

RCA 70° Yoke 209D1, Wired, $2.95 
RCA 44:1 Vertical Output XFormer, $1.99 

TERMS: 25% check or money order, bal- 
ance C.O.D. 

STUART ELECTRONIC DISTRIBUTORS, Inc. 
Dept. A 

149 -09 Union Turnpike, Flushing 67, New York 
Phone OL 8 -3553 
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SAVE 
pT 

NEWARK 

* BARGAINS 

* SPECIAL 
VALUES 

* SAVINGS 

INDUSTRIAL TELEVISION 

AUTOBOOSTER 

T only 18.95 
Model IT -75A. Originally sold for $26.43. Now 
available, while quantities last, at less than manu- 
facturer's cost. Completely automatic 

TV on or off and is tuned by the TV receiver 
For all sets drawing up to 450 watts. With 1 -6A1í5 
and 1 -6CB6 tubes. Brown ha-mmertone case. Shpg 
wt., 6 lbs. 
90G171. Special Price.. .. _..._.....__.. _.....8.95 

- ; BRUSH MICROPHONE 

While They Last! $5.95 
Originally sold for $8.61! Response, 50 
to 6 000 cycles. Output level, -53 db. 
Hight impedance. Has s /g " -27 thread. 
Brown. Wt., 11/2 lbs. 
54G350. Special Price.... ._.....rí.95 

FAMOUS NAME 
MIDGET CONTROLS 

l0 of one type.. ONLY 11.75 
Save while quantities last! Flat : 2" shaft with all 
fittings and hardware. All are linear taper except 
*audio and (series or cathode. Wt., per 10, 1 lb. 
No. Ohms No. Ohms No. Ohms 
U -12 5,000* U -33 50.000* U -46 250,000 
U -14 5,000 U -34 50,000f U -48 500,900* 
U -18 10,000* U -35 50.000 U -50 500,000 
U -19 10,000f U -36 75,000* U -51 750.000* 
U -20 10,000 U -39 100.000* U -53 1 Meg* 
U -21 15,000* U -40 100.000f U -54 1 Meg 
U -22 15,000f U -41 100,000 U -55 2 Meg* 
U -24 20,000* U -42 150,000* U -56 2 Meg 
U -26 20,000 U -43 200.000 U -57 3 Meg* 
U -28 25,000f U -44 250.000* U -59 3 Meg 
U -29 25,000 U -45 250.000f U -65 5 Meg* 

No. 
UT-420 
UT-425 
UT-427 
UT-429 
UT-431 

r 

TAPPED MIDGET CONTROLS 
Ohms Tap No. Ohms Tap 

250,000 50,000 UT -443 1 Meg 450,000 
350,000 70,000 UT -448 2 Meg 250,000 
500,000 100,000 UT -450 2 Meg 125,000 
500,000 50,000 UT -451 2 Meg 900,000 
500,000 225,000 UT -454 2 Meg 400,000 

Newark Specials 
2 Mfd. 600 VDC. General Electric 
Pyranol -filled capacitor Flange type 
mounting. Ceramic pillar terminals, 
10/32" studs. Size, 2x2 3/4x1 ". Wt., 1 lb 
540006. 10 for 3.00 Each 39c 

5 Mfd. 1000 VDC. Type BAR. Oil 
filled. Solder terminals. Size, 3sx33/4x 
13/4'. Wt., 1 lb 
54G400. 10 for Each 98c 

1 Mfd. 5000 VDC. General Electric 
Pyranol -filled filter capacitor Large 
ceramic terminals. With mtg. clamps. 
Size, 4%Zx3%4x4%a ". Wt., 3 lbs. 
540004. Special Price ........ _.... 4.95 

35 ohm, 50 -watt Pot. Ohmite Type 
"J" wire -wound pot. Heavy ceramic 
form. 1/2' shaft for 3 /s" mtg hole. 1 lb 
54G587. 10 for 5.50.. ...... -.Each 69c 

Thordarson T -45166 Output Trans- 
former. Single 6L6 to 2 -4 -8 -500 ohms 
voice coil. Case size 2 1/2x2 1/2x3" high. 
Shpg. wt., 5 lbs. 
54G581. 10 for 12.00 .Each 1.50 

Driver Transformer. P P. 2A3's to 
grids. Case size, 31/2x21/2x3" high. Shpg. ° wt., 5 lbs. 
54G111. 10 for 15.00 .... Each 1.95 

Order from Dept. R -8 

Se«d pit FREE Catalog 

EWARE 
..1= ELECTRIC COMPANY 

223 W. MADISON ST. CHICAGO 6, ILL. 
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and receiving platforms and 5000 
square feet of service area on a single 
floor ... GATES RADIO COMPANY of 
Quincy, Illinois has opened a new and 
larger office in New York City at 51 E. 
42nd Street, across the street from the 
Airlines Terminal Building . . . CBS - 
COLUMBIA INC. has moved its admin- 
istrative offices from its Brooklyn plant 
to its new Long Island City plant at 
3400 47th Avenue . . . A second plant 
has been opened by HEPPNER MANU- 
FACTURING CO., Round Lake, Ill. 
manufacturer of television components. 
The new plant at Mendota, Ill. will be 
devoted exclusively to the manufacture 
of ferrite rod antennas and flyback 
transformers . . . GENERAL ELECTRIC 
COMPANY has opened a new tube 
warehouse at 3800 N. Milwaukee Ave. 
in Chicago. The structure provides 
almost 100,000 square feet of floor 
space and will serve as headquarters 
for the company's central regional 
sales organization for electronic tubes 
. . . PHILCO CORPORATION OF CAN- 
ADA is erecting a modern, 80,000 
square foot plant at Don's Mills, a 
Toronto suburb, which will be devoted 
to the manufacture of television re- 
ceivers, radios, and other electronic 
equipment. The plant is expected to be 
ready for occupancy early in 1954. The 
company is currently operating in 
rented quarters in Toronto . . . RAY- 
THEON MANUFACTURING COMPANY 
has started a $1,750,000 modernization 
program at the former Lowell (Mass.) 
Ordnance plant. The plant was occu- 
pied last November by the company 
and the modernization program is be- 
ing carried out while the plant is in 
production . . . SYLVANIA ELECTRIC 
PRODUCTS INC. has announced plans 
for a new 416,000 square foot television 
set manufacturing plant to be built in 
Batavia, N. Y. The plant is expected 
to be completed by Feb. 1, 1954. 

* * * 

RAYMOND C. COSGROVE has been 
elected to the post of chairman of the 
board of the Na- 
tional Company, 
succeeding William 
A. Ready who re- 
tired recently. . 

Mr. Cosgrove was 
formerly executive 
vice - president of 
Avco Manufactur- 
ing Corp. and presi- 
dent of Radio Television Manufactur- 
ers Association. 

Mr. Ready is the oldest 'official of 
an electronic manufacturing firm still 
active in the ARRL. He has been an 
official of the company for 38 years 
and until March of this year served 
as president and chairman of the 
board. 

* * * 

E. F. JOHNSON COMPANY of Waseca, 
Minn. has purchased the inventory, 
tools, dies, and rights to manufacture 
the Signal line of telegraph instru- 
ments and keys. The line was formerly 
manufactured by SIGNAL ELECTRIC 
MANUFACTURING COMPANY of Me- 
nominee, Mich.... A new organiza- 

tion for the development and manufac- 
ture of electronic equipment has been 
formed under the name of AMPLI- 
TRONIX INC. at 280 Ninth Ave., New 
York 1, N. Y. Products include multi - 
waveform generators, projection 
scopes, electronic timers, and oscillo- 
scope calibrators. 

* * * 

THE WESTERN ELECTRONIC SHOW'S 
ninth annual meet will open August 
19th at the Civic Auditorium in San 
Francisco for a three -day run. 

Almost 80 per -cent of the electronic 
manufacturers of this country will oc- 
cupy 327 booths to display products 
used in broadcasting, communications, 
telemetry, servicing and installation 
accessories, etc. 

The trade show is closed to the gen- 
eral public and no home receivers or 
other strictly consumer items will be 
displayed. 

Four technical sessions daily will be 
sponsored by the (7th Region) Insti- 
tute of Radio Engineers. 

ATLANTA HAMFEST 
THE Atlanta Radio Club, Inc., will hold 

its annual Hamfest on August 30th 
at Robinson's Tropical Gardens near At- 
lanta, Georgia. The menu will include 
fried chicken and free drinks, and the 
program features games and activities 
for YL's and XYL's as well as contests 
and a transmitter hunt for the men. 

Admission will be $3.00 for adults, 
$1.75 for children. Reservations and 
further information can be had from R. 
R. Warren, W4RVH, 490 Angier Ave., 
N.E. (Apt. #3), Atlanta, Georgia. 30 

MARS CD PLANS 

BY 
JOINT agreement the Department 

of Army and the Department of Air 
Force have issued the policy indicated 
below to military commanders in the 
interest of providing guidance relative 
to civil defense planning. 

"Within the scope and mission of the 
MARS program as approved and pub- 
lished, the use of MARS facilities as a 
military communications asset in sup- 
port of Civil Defense will be governed 
by these policies. Within the current 
availability of personnel and equipment 
MARS may: 

a. Make available communications 
services between the military forces in 
support of civil defense and the civil 
defense agencies. 

b. Make available communications 
services for civil defense forces on a 
temporary or emergency basis when 
such services are not otherwise available. 

c. Make available radio terminal fa- 
cilities at designated military installa- 
tions for civil defense tie -in as required. 

d. Make these services available on 
military frequencies assigned to estab- 
lished MARS networks." 

The military requirement for MARS 
and the availability of personnel, equip- 
ment, and frequencies during periods of 
national emergency will govern the ex- 
tent to which MARS services can be 
made available to Civil Defense agen- 
cies. 

A survey will be conducted by MARS 
in order to determine those civilian 
members who will be qualified and will- 
ing to participate in this communica- 
tions support mission. 30 
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Home Security Radio 
(Continued from page 62) 

proximately 10 microvolts -per- meter. 
A second series of trials was next 

made to compare the sensitivity of the 
receivers when situated in unfavor- 
able reception locations. In this test 
all 1000 watt and less stations in a 
100 mile radius were recorded with- 
out grouping according to power. The 
number of these stations which could 
be logged by each of the three sets 
was determined and the per -cent re- 
ceived was calculated. This pattern 
was followed for three locations : an 
above the ground site, a householder's 
cellar, and a "bomb shelter." 

The A -2 receiver, when set up in the 
cellar, was provided with 20 feet of 
horizontal antenna one and one -half 
feet below grade. The "bomb shelter" 
was a culvert 33 feet long, 18 feet 
wide, and 7'/2 feet high, open at each 
end and overlaid by reinforced con- 
crete and a secondary roadbed. The 
17 -foot horizontal antenna of the 
emergency receiver was positioned 
in the center of the culvert and per- 
pendicular to its long axis. The three 
sites were geographically less than 
one -half mile apart. 

The comparative sensitivity of two 
of the receivers in the three locations 
is shown in Fig. 4B. The security re- 
ceiver is superior to the commercial 
four -tube portable at two sites but at 

the third, the "bomb shelter," they 
appear as equal. Lack of apparent 
superiority of the A -2 receiver in the 
shelter site may be explained by the 
fact that there was no signal of inter- 
mediate strength. The culvert at- 
tenuated weak surface signals to a 
nondetectable level while strong origi- 
nal signals penetrated the culvert suf- 
ficiently to be heard by both receivers. 

Immediately following an enemy at- 
tack on a large metropolitan area, 
each surviving household would re- 
quire vital information and instruc- 
tion to forestall panic. Instruction 
could be broadcast, lacking telephone 
and metropolitan broadcast service, 
by utilizing a sensitive battery -oper- 
ated receiver tuned to a transmitter 
located in a neighboring community. 
A home security receiver designed for 
this purpose and operating from a 
single No. 6 dry cell is described. The 
sensitivity of this receiver assayed at 
ground level, in a cellar, and in a 
simulated bomb shelter was superior 
to a commercial four -tube portable 
vacation radio but less than that of a 
commercial communications receiver. 

REFERENCES 

Caldwell, John M.; Ranson, Stephen W.; 
Sacks, Jerome G.: "Group Panic and Other 
Mass Disruptive Reactions," U. S. Armed 
Forces Medical Journal, April 1951. 

2 Schmidberg, W.: `Treatment of panic 
in casualty area and clearing station," Life 
and Letters Today, Autumn 1939. 

Passow, E. B.: "Preselection in Inex- 
pensive Broadcast Receivers," Electronics, 
September 1941. 
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1 /000 APPLICATIONS 

This all -purpose case 
is ideal for housing meters, 

controls and switches 
of all types. 

Made of heavy molded 
black plastic with 

matching phenolic panel. 
Easy to drill and saw. 

Available in two sizes; 
5.1/4" x 6 -7/8" x 2- 5/16" 

3 -3/4" x 6.1/4" x 2" 

Ask your Distributor for 
Waldom's Plastic Case. 

WILOOm 
ELECTRONICS INC. 

911 Larrabee St., Chicago 10, III. 

Presenting .. at most moderate cost ... 

25th Anniversary "Trophy" Models 

AM-FM CHASSIS TUNERS AMPLIFIERS 

In commemoration of twenty -five years' experience in the manufacture and develop- 
ment of high- fidelity audio equipment, Espey is proud to present its distinguished 
"Trophy" models. Renowned for beauty of styling and excellence of performance, 
the new Espey models are so reasonably priced that for the first time magnificent 
listening pleasure is within the means of all lovers of fine audio reproduction. 

Descriptive literature on the new Espey AM -FM chassis, tuners and amplifiers 
is now available ... your inquiry is invited. 

SYLVAN A. WOLIN & ASSOCIATES SALES CORP., 409 GRAND AVENUE, ENGLEWOOD, N. J. 
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Oeoos 
WORLD'S LARGEST MANUFACTURER 

e OF CUSTOM BUILT TELEVISION 

:HI AT T IS OW: 
: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 YOI(E 

Tube 
Complement: 
28 tubes 

3 rectifiers 
1 CRT 

e 32 

e 

e 

All Channel Booster 
e Broad band single knob control pre -amplifier 

built in to eliminate long leads which may 
o cause regeneration and attenuation of signal. 

e ONLY THE MATTISON 630 CHASSIS 
® HAS AN ALL CHANNEL TUNEABLE 
e BUILT -IN BOOSTER THAT INCREASES 

SIGNAL STRENGTH UP TO 10 TIMES. 
THE SILVER ROCKET WILL OUT -PER- 
FORM ANY CHASSIS MADE AND IS 
PRICED RIGHT TO SELL FAST WITH 

AN EXTRAORDINARY MARGIN OF 
e PROFIT FOR YOU. WRITE FOR CON - 
e FIDENTIAL PRICE SCHEDULE. 
o 

ALL CABINETS MADE IN MATTISON'S 
OWN CABINET FACTORY! 

ANNOUNCING 
the New 

AMBASSADOR 
for :953 

The only open 
face console 

made in every 
expensive 
decorator 

finish . on 
guaranteed 
genuine ma- 

e hogany,walnut, 
a oak and other 

rare woods! 

The AMBASSADOR 17" and 21" 
Best Looking . Best Value. Too! 

Full size console for eye level television. Available - 
in every expensive decorator finish. Fea- 
turing removable safety glass. Dimensions height 
42 inches, width 26 inches, depth 23 inches. e 

a 

i 

0 
o 

s 

DEALERS! SERVICE DEALERS! Here is your 
opportunity to become the "important" TV 
Dealer in your area for THE FINEST CUS- 

o TOM -BUILT LINE OF TV RECEIVERS. FREE!! 
s Write for Mattison's merchandising portfolio 

explaining the "UNASSEMBLED PLAN" and 
"$1,000,000 FLOOR PLAN." 

i, 
When you buy from r1 Mattison you need 
only one source of i supply! You can buy , rz2r , a Mattison Chassis, - 
a Mattison Cabinet or 

e a complete Mattison 
Manufactured with integrity TV Set! 

:Mattison Television & Radio Corp.: 

IC West 181sí St., Dept.RN, N.Y.53, N.Y. 
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Electronics for Yachtsmen 
(Continued from page 67) 

The radio direction finder has be- 
gun to find acceptance among small 
boat owners in recent years. Basically, 
it is a sensitive radio receiver with a 
very directional loop antenna which 
can be rotated on a compass -cali- 
brated base. When beamed on known 
signal sources, generally RDF (radio 
direction finder) stations or charted 
broadcast stations, the boat's position 
can be established. Once this point is 
known, it is plotted on the chart and 
the new compass bearing determined. 
From there on it is a simple matter 
to hit the destination "on the nose." 

While these are the only really im- 
portant items needed aboard small 
craft, there are other pieces of elec- 
tronic gear that contribute to the 
safety of the boat and the peace of 
mind of the captain. Moderate cost 
radio depth finders (fathometers) are 
now available and are being enthusi- 
astically accepted by yachtsmen who 
cruise outside of charted areas. The 
instrument gives an indication of the 
depth of the water based on half the 
time it takes the signal to be trans- 
mitted from the boat to the bottom 
and return, with some allowance be- 
ing made for mud penetration. In 
addition to preventing accidental 
grounding of the boat on hidden reefs, 
the fathometer is heing used exten- 
sively to locate schools of fish whose 
massed bodies reflect the sound waves 
in the same way that the sea bottom 
does. Like the direction finder, the 
depth finder can be used to advantage 
in fogs and other closed -down condi- 
tions. By comparing depth readings 
from the graph with depth readings 
on the navigation charts, a fairly edu- 
cated "guess" as to location can be 
made. 

Since many small boats do not have 
the battery capacity to operate all 
this equipment for any extended peri- 
od of time, extra generators (run from 
the motors), extra batteries (if possi- 
ble), and shoreline battery chargers 
and eliminators are essential. Batter- 
ies can be recharged either at the 
boat's destination or in its home 
port. Power lines are run to the boat 
when in port and the charging handled 
there. 

In addition to the safety radio 
equipment aboard a boat, many 
owners are adding such purely pleas- 
ure gear as television receivers and 
small portable radios. Television lends 
itself particularly well to use in close 
quarters and provides ready -made en- 
tertainment when in strange ports. 
Because of the load, it isn't practical 
to run the television receiver from 
the boat's battery supply but in port 
where it can be operated from power 
lines it is a real addition to the basic 
equipment. The requisite a.c. is avail- 
able at most commercial and yacht 
club piers. 

The boat, "Miss Eico ", shown on 

RADIO & TV TUBES 
70 to 90% Off List 

Write today for complete price list 
YOUR INQUIRIES INVITED ON SPECIAL 
PURPOSE AND TRANSMITTING TYPES. 

CONDENSERS 
20- 20 -150V 10 for $2.95 
40- 40 -150V 10 for $3.24 
50- 30 -150V 10 for $3,24 

HEAD PHONES 
5 ft. moisture proof cord and phone tip ter- 
minals. 600 OHMS. Now only $2.98 each 
per set. 

TUBE REJUVENATORS 
Increases the life of fading picture tubes. 
$1.63 each. 

RESISTORS 
Sold only in assorted lots of 200 for the 
low, low price of $1.98. Not insulated. 

Hi -Lite Electronic Sales Co. 
Dept. RN 837 18th Ave. 

Irvington 11, New Jersey 

C OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 

RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 

Write Dept. RN -53 for Catalog 

RCA INSTITUTES, INC. 
A service of Radio Corporation of America 
350 West 4th St., New York 14, N. Y. 

f - HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO & TELEVISION 
REPAIRMEN, SERVICEMEN & STUDENTS 

2 YOLS$6 PAI OLNLYSIMO. 
IT PAYS TO KNOW! 

AUDELS T.V.-RADIO SERVICE LIBRARY 
presents the important subjects of Modern 
Radio, Television, Industrial Electronics, 
F.M. Public Address Systems, Auto, Marine 
& Aircraft Radio, Phonograph Pick -Ups, etc. 
Covers Basic Principles- Construction -In- 
stallation - Operation - Repairs - Trouble 
Shooting. Shows How to get Sharp, Clear 
T.V. Pictures. Install Aerials -How to Test. 
Explains Color Systems & Methods of Con- 
version. 1001 Facts -Over 1260 Pages -625 
Illustrations -Parts & Diagrams- Valuable 
for Quick Ready Reference & Home Study. 
Tells How to Solve T.V. & Radio Troubles - 
Answers T.V. & Radio Questions. 

Get this information for Yourself. 
7 DAY TEST -ASK TO SEE IT! 

(-----MAIL ORDER - 
AUDEL, Publishers, 49 W. 23 St. N.Y.10 
Mail AUDELS T.V. RADIO SERVICE LIBRARY 

St., 
Vols. $6 

on 7 days free trial. If O. K. I will remit Si in 7 days and 
$1 monthly until $6 is paid. Otherwise I will return them. 

Name 

Address' 

Occupation 
RN 

Employed by 

RADIO & TELEVISION NEWS 
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this month's cover is a 31 -foot cabin 
cruiser which carries a full comple- 
ment of electronic devices including 
a Jefferson Travis (Emerson) 35 -watt 
radiotelephone. The unit covers four 
bands and a spare (two ship -to -ship; one 
Coast Guard emergency; one marine - 
Bell System -telephone channel; and 
the spare). Calls may be made to any 
telephone by contacting the nearest 
marine telephone operator. The cost 
of the call is the regular toll charge 
plus an additional fee of $1.00. There 
is no monthly carrying or minimum 
charge. 

The boat also carries a Bludworth 
Marine radio direction finder, the 
Model DF1029A. This unit covers 
three bands (one of which is the 
broadcast band) and has a range of 
125 miles. It will operate on 6, 12, or 
32 volts d.c. 

The depth finder aboard the craft is 
a Bendix recording model which is ca- 
pable of measuring depths from 0 to 100 
fathoms (0 to 600 feet). It has a sin- 
gle range and may be operated from 
either 12 or 32 volt power sources. 

Other units include a Surrette bat- 
tery charger (12 volts) and an Eico 
Model 1040 battery charger for 6 and 
12 volts. This latter unit can be used 
to provide the requisite 6 volts needed 
to operate small appliances aboard the 
boat, the major pieces of electronic 
gear being operated by either 12 volts 
d.c. or 117 volts a.c. The a.c. is avail- 
able in ports and is fed into the boat 
by means of an outlet in the rear 
cockpit. The boat carries dual wiring 
which permits the lights, battery 
charger, small appliances, the televi- 
sion set, etc., to be run from the a.c. 
power lines when the boat is docked. 
The Model 1040 battery charger also 
provides power for the regular 6 volt 
gear when in port. 

A meter to measure transmitter 
output is an extremely useful item as 
it tells at a glance whether or not 
your signal is getting out. A "Chargi- 
cator" which indicates the charge on 
any of the boat's four batteries by a 
flip of the switch completes the oper- 
ating gear aboard. In addition, a tele- 
vision receiver and a radio receiver 
are provided for the entertainment of 
guests. 

While all of the equipment aboard 
is standard, it may be a little more 
elaborate than that desired by the 
average boat owner. Radiotelephone 
units (RCA, Pearce-Simpson, Hudson- 
American, Fisher, etc.) range in price 
from around $230 to $760. They may 
be obtained with as few as two chan- 
nels or as many as six and provide 
coverage from a minimum of 20 to 
200 miles. Installation charges are 
extra. Crystals for the various bands 
run about $15.00 a pair. Antennas for 
use with such equipment range in 
price from a modest $25.00 for a 
home -built unit comprising a bamboo 
pole, some wire, and a swivel socket 
to a commercial unit in the $80 price 
class. Incidentally, the swivel socket 
is a "must" for sailing under station- 
ary bridges or up tree -lined inlets, etc. 
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THIS WELLER GUN INVITES 
COMPARISON 

It To The Soldering Tool 
You Now Use 

It To Any Soldering Tool 

On The Market 

Here's the professional tool with all the features you've 
wanted for fast, dependable soldering. 

COMPARE the soldering capacity. This newest Weller 
Gun handles up to 275 watts. Four new models from 100 
to 275 watts give full coverage of heavy or light soldering. 

COMPARE the performance. 5 second heat saves time and cur- 
rent. Dual heat gives extra soldering capacity. Thermostatic control 
instantly and automatically regulates tip temperature. 

COMPARE the comfort. This newest Weller Gun floats in your hand. 
Perfect wrist- action balance and streamlined design, with pistol grip centered 
under housing, provide easier operation. 

i COMPARE the versatility. There are 4 new Weller models -heavy duty, light 
duty, single heat and dual heat. And 2 new accessory tips are available for all 
models. A hot knife -blade cutting tip and a trowel -shape smoothing tip add to the 
practical uses of a Weller Gun. 

e COMPARE the reputation. This newest Weller gun is backed by the first name 
in the soldering gun field. Over a half -million Weller Guns are used by professional 

servicemen and craftsmen. See this newest Weller 
Gun at your Distributor or write for Bulletin direct. 

SOLDERING GUNS 

Better from Grip to Tip! 
810 Packer Street 

Easton, Pa 

JUST SEND $1 

for YOUR CHOICE 
OF THESE BARGAINS! 
CRYSTAL HEARING AID MIKE only $1 

40 MICA CONDENSERS (Assorted) only $1 

45 CERAMIC CONDENSERS (Assorted) only $1 

75 RESISTORS (Assorted) only $1 

Send check or money order -WE PAY POSTAGE 

PHILIP GLICK & CO. 
256 Greenwich St. New York 7, N. Y. 

RADIO ENGINEERING 
DEGREE IN 27 MONTHS 

Complete Radio Engineering course, including Telev., 
O.H.F. and F.M. Bachelor of Science Degree also in 
Mech., Civil, Elect., Chem., and Aero. Eng.; Bus. Adm., 
Acct. Extensive campus, modern buildings, well 
equipped labs. Low cost. Prep courses. Personalized, 
practical instruction. Founded 1884. Placement serv- 

ice. Growing shortage of engineers. Prepare 
now for unlimited opportunities ahead. Ap- 
proved for Korean vets. Enter September, 
January, March, June. Write for catalog. 

1683 College Avenue, ANGOLA, INDIANA 
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Direction finders fall in the $200 to 
$400 price class and range from units 
which operate from four self -con- 
tained batteries and cover 100 miles 
to units which operate from the boat's 
6, 12, or 32 volt power supply, cover 
three bands, and are effective for dis- 
tances up to 125 -200 miles. One re- 
cently announced unit which has been 
especially designed for small boats 
and lean pocketbooks is being offered 
at a price in the neighborhood of 
$85.00. This simple device consists of 
a receiver capable of tuning the ma- 
rine, aircraft, and local broadcast 
bands, an earphone, and an antenna. 

Depth finders, as produced by Ben - 
dix and Raytheon, are priced from 
$350 to around $1000 depending on the 
features incorporated. One modestly 
priced unit features a rotating disc 
and indicator light. It reads from 
1 foot to 160 feet. Another model has 
two ranges, one for 1 -100 fathoms and 
the other for 1 -200 fathoms, while a 
still more elaborate version keeps a 
permanent record of the bottom over 
which the boat is traveling. 

Needless to say, there are any num- 
ber of other devices which can be in- 
cluded should the size of the boat and 
the wishes of the owner so dictate. 
Radiomarine Corp. is now offering a 
compact 3.2 cm radar unit which has 
been designed for small craft while 
a photoelectric -type automatic pilot 
which operates on the gyro principle 
is being made available to yachtsmen 
who do a lot of open -water cruising 
over long distances. 

While many of the items described 
herein may appear to be unduly elabo- 
rate for a small craft, in reality none 
of the items could be considered "lux- 
uries" since, in conditions of fog or 
bad weather, every single piece of 
electronic gear becomes a "life- line" 
which may be responsible for saving 
the crew and /or the boat itself -a 
point well worth considering. 

No matter how few or how many 

pieces of electronic equipment you 
have aboard, take the word of an ex- 
perienced "skipper" when he advises 
that the more protective devices 
available the more comfortable and 
trouble -free the cruise. Being ready 
for any emergency is one of the marks 
of an "old hand ". Electronic gear 
helps you to anticipate such emer- 
gencies and handle them smoothly 
should they be unavoidable. 30 

DELTA CONVENTION 
AMATEURS of the Delta District will 

hold a convention in New Orleans on 
September 5 -6 at the Jung Hotel on 
Canal Street. 

Sponsored by the Greater New Orleans 
Amateur Radio Club and by the West - 
side Radio Club of New Orleans, a full 
program of sightseeing, convention ses- 
sions, and displays has been planned for 
amateurs and their wives. 

Contact A. L. Powell, W5MXQ, at 224 
Hollywood, New Orleans 20, La., for fur- 
ther information. 30 

HAM CLUB ACTIVITIES 
THE Baltimore Amateur Radio Club, 

Inc. has scheduled its Sixth Annual 
Hamfest- Picnic for Sunday, August 9th 
at Triton Beach, Mayo, Maryland. Tickets 
are $1.00 per person (children half 
price ) and include the use of the bathing 
facilities, bath -house, locker, use of pic- 
nic tables, and pavilion. 

An interesting program has been 
planned and there will be awards for the 
best mobile installations. The festivities 
are scheduled to start at 10 a.m. W3PSG 
will be on hand to guide visiting mobiles. 

For further information write Chair- 
man Ernie Dobos, W3JCL, 2208 North 
Fulton Avenue, Baltimore 17, Maryland. 

* * 

THE Seventh Annual Ham Outing of the 
Buckeye Shortwave Radio Association 

will be held August 30th at Happy Days 
Camp, Virginia Kendall Park, located 
just north of Akron, Ohio on Route 303, 
.8 mile west of Route 8. 

Registration is set for 2 p.m. with a fee 
of $2.00 per family. Prizes for young 
and old have been provided. For further 
details contact R. J. Nuss, W8KDW. 30 

CUT HOLESYzro3h" 
IN RADIO CHASSIS, 

WITH A GREENLEE 

RADIO CHASSIS PUNCH 

Save hours of work ... no reaming or 
tedious filing. Punch cuts through chas. 
sis quickly ... makes accurate, clean 
holes for sockets, plugs, and other 
receptacles. Just turn with an ordinary 
wrench. There's a GREENLEE Punch in 
each of these sizes: TVs "; % "; % "; / "; 1 "; 
1 /6'; 1W; 15/ "; 13 /"; 13("; 1%"; l /"l 
234". Write for complete facts. Also get 
information on Knockout Punches and 
Cutters for conduit and meter holes up 
to 3' /z ". Greenlee Tool Co. 1888 Colum- 
bia Avenue, Rockford, Illinois. 

END BATTERY TROUBLE!! 
WITH THE AMAZING NEW AND PROVEN 

...01111110.". SELECT -A- CHARGE - WATTAGE REGULATOR 
Revolutionary New Invention In Voltage Regulat'wn 

SENSATIONAL NEW DASHBOARD CHARGE -LEVEL CONTROL 

Greatest Feat In Auto -Electric Since The Self- Starter 
UNCONDITIONALLY GUARANTEED - LUCRATIVE TERRI- 
TORIAL OPPORTUNITIES. CLEARLY ILLUSTRATED CATALOG 
ON THIS AMAZING DISCOVERY FREE- WRITE... 

SCIENTIFIC ELECTRIC CO. BOX 2162ß CLEVELAND 8, O. 

the secret is in the LIPS! 

pat. no. 
D-4661 

the only lightning arresters with the strain 
relief lips are made by JFD. A patent is its 
proof! 

JFD MANUFACTURING CO., INC. BROOKLYN 4, N.Y. 

World's largest manufacturer of TVantennas and accessories 

+i+- gib 

J/s_ 
y. ala%ÿits, 

"Little Giant" 
'LIGHTNING 
A R R E S T E R 

for flat and oval jumbo twin lead 
No. AT105(with hardware for wall or win. 
dow sill mounting) $1.25 list 
No. AT105S (with stainless steel strap foi 
universal mounting) $1.50 list 
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Spot Radio News 
(Continued from page 18) 

Install . . . new communication tech- 
niques and facilities . . ." is back in 
officialdom once again with another 
transoceanic telecasting proposal. Un- 
der consideration now is a "Narcom" 
or North Atlantic Relay Communica- 
tions, system, which calls for relays 
from this country to London, by way 
of Canada, Greenland, Iceland, and 
so on. 

In the earlier plan which revolved 
about Near East operations about 
twenty relay stations were envisioned. 
It was estimated that the network 
equipment alone would cost up to $15 
million, while annual network opera- 
tion would involve a budget well over 
a quarter of a million dollars. Cost 
of operating each of the relay sta- 
tions would be about $25,000, and 
programming could run up a figure of 
$10 million. Then there would be the 
technical problem and cost of servic- 
ing and maintenance not only the 
transmitters and associated gear, but 
projection receivers, also included in 
the project. According to Senator 
Mundt who sponsored the measure, 
only $3 to $4 million would be re- 
quired at the beginning and only 
about 5000 receivers would suffice. 

In its present form, the global plan 
would be included within a "Voice of 
America" program and probably sup- 
plement or supplant audio transmis- 
sions to certain countries. 

EDUCATIONAL TV, which reached a 
climactic stage a short time ago, as 
the deadline for reserved channels 
passed, with little reaction from corn - 
mercial interests, recently received 
strong support from the headman 
of the Senate Interstate and For- 
eign Commerce Committee, Senator 
Charles W. Tobey. 

Reviewing FCC's position on school 
television, the Senator said: "I shall 
keep a watchful eye on each and 
every one of these 242 channels for 
education, and upon the slightest 
evidence that the FCC is about to 
weaken and to delete one of them or 
substitute a substantially less valu- 
able channel for one of them, I shall 
call for a full -scale investigation." 

Others supported the Senator. Con- 
gressman Heller pointed out that few 
are aware of the . . . "importance of 
the action taken by the FCC or of 
the great significance of the gift it 
has presented to the American peo- 
ple." He felt that reservations of the 
educational channels should continue 
indefinitely, regardless of pressure 
from the commercial world, or the 
statement included within the freeze - 
lift order. 

Approval of a move to delay can- 
celling of the special channels, was 
also voiced during the nomination 
hearings of Commissioner John C. 
Doerfer. Senator John Bricker noted 
that educational television offers great 
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ORDER BY MAIL, FROM 

WHOLESALE RADIO 
Low Prices Complete Stocks Fast Shipments 

Equal to $50 Aerial Systems 

All Directional TV AERIAL 
360° DIRECTRONIC 

Exclusive Snyder 
Engineering and 

designs cut cost to 
COMPLETE with three 3t /2 

ft, masts. 75 ft. 3 cond. 
cable. Beam selector s 
guy rings 
Electronically 

base. 
l ctronically beams com- 

plete 3G0° rotation to 
give clear pie on all 

channels. You choose di- 
rection with directronic 
selector 

TV set. near Complete 
double stacked array with 
18 hi-tensil alloy 

elements. 
AX -599 a m as TX -599 
less masts, guy 

r 
i g & 

mtg. base 16:95 

SYSTEM 

$1895 

Model 
TX-599 

FOR FRINGE 
U AREA 

AX -548 4 BAY SUPER DIRECTRONIC 
Complete ith 48 elements. 6 pos. beam selector sw.. 
150' tubular tri -x cable, universal U clamps. $44.95 
For ultra fringe P 

Cover All VHF Channels with 2 Arrays 

SNYDER BROAD BAND YAGIS 
Higher Gain Than 
Conventional Yogis 
For Fringe and 
Ultra Fringe 

High si.nal level for 
sharp. bright pictures. Hi- 
tensil a/ "aluminum le- 
ments; 7 n low band: 9 
on high band. Complete 

Ewith universal U clamps. 
asy to assemble. Space - 

saver design. 

111'. ( e 
ChR62 thrur 6 

9 
RB7-13 for $4.95 Ch. 7 thru 13 

Amazing New Broadband Hi -Gain 

UHF YAGIS 
Get clearest, brightest picture 
in fringe and ultra fringe with 
new Snyder Broadband UHF 
Yogi. Completely pre-assem- 
bled. 8 aluminum elements; 2 
reflectors. 2 dipoles; 4 direc- 
tors. Sturdy aluminum cross - 
arm. Universal "U" clamp. 
Three models cover all UHF 
channels. Designed for stack- 
ing in fringe areas. 

UHF -3A for 
Ch. 14 to 48 

UHF -3B for y^{ 
to 13 

UHF-3C for TT 

Ch. 47 to 83 
Stacking bars. Pr. -75a 

RESISTOR Ef CONDENSER BARGAINS 
100 ASST RESISTORS. V2 -1 -2 W $1.95 

50 ASST MICA COND. 5mmf to .001 mf 1.95 

BLONDER -TONGUE All Channel 
MASTER ANTENNA SYSTEMS 

Antensifiers & TV Distribution Amplifiers 

HA -3 POWERFUL HOME BOOSTER 
Fully automatic, broadband. 3 stage push -pull cascade 
ciuit. Boosts signal greater than 16 db. No knobs, no 
tuning, no switching. Plug set into booster & booster 
in wall outlet. Turns on and off with set. $23.70 Matches 300 ohm line. 105 -120 V. AC.... L 
CA -1 -M COMMERCIAL TV ANTENSIFIER. Fully auto. 
matic. All channel amplifier. 30 times g ...546.50 
DA2 -1M DISTRIBUTION AMPLIFIER. 2 TV set outlets 
for y 
loss 

multiple distribution s' 
stems. Full isolation, no 

$23.70 
DA8.1 -M DISTRIBUTION AMPLIFIER. 8 TV set outlets 
for multiple distribution system. Full isolation, no 
loss ........ ....... ... ... .. ......552.50 
MA4 -1 MIXER AMPLIFIER. Mixes and feeds signals of 
up L to five el 

ants. 
strip) 

to 1 recur. or distribution system. 
(es 
CS -1 CHANNEL STRIP 

UC-1 CONVERTER 
for 
5TRIP.4 Specify channel....$25.88 

SUTCO UHF CONVERTER & 

VHF BOOSTER IN I UNIT 
Enables any TV now being made 
to receive UHF and also boost VHF 
in fringe area. Has own power 
suppl'-. a crystal mixer, a 6AF4 
and a 6,16. Booster has 75 -300 
ohm input and output. Operates 
on 110 -125 V AC. Terminals for 
UHF 

& 
VHF antennas. $35.70 

CLOSEOUT! Price Slashed! 
Reg. $17.51 NATIONAL VHF BOOSTER 

The famous National TVB -2B at this $11.95 heard of low price. Channels 2 to 13. Or- 
der now while stocks last . 

SPECIAL 
NEW "UTAH" 

AUTO SPEAKERS 

Dynamic 4 ohm field. 
5" model SE -5Y6; 
mtg. hole ctr. 3 5/16 

3 5/16 ". 51/2" 
model SE -5S6; tg. 

ctr. Q 
4 
holx 

4 ". ... 95cea. 

REAR DECK 
AUTO SPEAKER 

KIT WITH 
SPEAKER 

Easy to install. You 
get Cletron 5" x 
7" PM 

, sgiller3 pos harness, r 
for use of front, 

back, or both speak- 
Ms. Instructions. 
odel $5.37 

SANGAMO MOLDED PLASTIC 
600V. TUBULAR CONDENSERS 

.0005 -.10 .004 -.10 .025 -.12 

.001 -.10 .0047 -.10 .03 -.15 

.002 -.10 .005 -.10 .035-15 

.0022 -.10 .006 -.10 .04 -.15 

.003 -.10 .01 -.12 .047 -.15 
.0033 -.10 .02 -.12 .05 -.15 

.06 -.18 

.068 -.18 

.1 -.18 

.25 -.25 

.5 -.32 

0 FREE, Write for new value -packed "FYI" bulletin #110. 
Write for our big audio guide, "Hi- fidelity Magic." 

WHOLESALE RADIO PARTS CO., Inc. 
311 W. BALTIMORE ST., BALTIMORE 1, MD. 

USED RECORDING TAPE ( PLASTIC BASE) 

$1.99 for 7" -1200 foot 
1.09 for 5 "- 600 foot 

.59 for 4 "- 300 foot 
.29 for 3"- 150 foot 

Plastie reels included with 
all above sizes. 

Money cheerfully refunded if you do 
not find his tape cleanly erased and 
good as (If you are skeptical and 
from Mi nsouri send us 12e in stamp 
and we'd roll you a sample.) 

New empty p astic reels in boxes for easy 
labeling, 3 "- Oc; 4 " -22c; 5' -24c; 7 " -30e 

7 
a. EMPTY BOXES: 3 " -3c; 4 " -5c; 5 " -55; 
" -10e ea. 

We carry new recorders, recording blanks, tape, tap 
recorders. etc. at large savings, PLEASE INCLUDE 
SUFFICIENT POSTAGE. 

COMMISSIONED ELECTRONICS CO. 
2503 Champlain St. N. W., Washington 9, D. C. . 

EASY TO LEARN CODE 
It is easy to learn or increase speed 
with an Instructograph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. Availa- 
ble tapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
ready -no QBM 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher lit- 
erally takes the place of an operator - 
instructor and enables anyone to 
learn and master code without fur- 
ther assistance. Thousands of successful operators have 
"acquired the code" with the Instructograph System 
Write today for convenient rental and purchase plans. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD. CHICAGO 40, ILLINOIS 
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MOTOROLA- 
DETROIT CO. 
one of the country's largest dis - 
tributors of television sets and 
appliances 

SAYS 

n V . 

OO cRyuxC 
IS A PROFITABLE 
ITEM TO STOCK. 
FOR 2 REASONS 

"Our customers use Krylon and 
plenty of it," reports Motorola - 
Detroit parts manager, Paul Wallace. 
"The spray nozzle makes it easy to 
insulate the complete chassis in a 
matter of minutes." Because of its 
high dielectric strength, Krylon helps 
prevent corona. 

Indoor service chief, John Workman, 
reports, "We use Krylon clear 
plastic coating to spray the bell part 
of metal picture tubes. Krylon stops 
dust from adhering to the tube and 
prevents arcing. We find Krylon is a 
must in television service operations." - ALSO 

"Our appliance division 
uses White Krylon to 
touch up any white goods that become chipped. 
We're sold on White 
Krylon for one big reason -it won't turn yellow." 

iu+ -G-- 9Y 
Service Manager 

Motorola -Detroit Co. 

In U.S.A. and CANADA 
SEE YOUR JOBBER 

Or Write For Information 
Department 2708 

KRYLON, Inc. 
2038 Washington Ave., Philadelphia 46, Pa. 
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possibilities and educators should be 
given every chance to put up their 
own stations. He declared that while 
it would not be wise to have educa- 
tional institutions take over TV, we 
would be . .. "passing up one of the 
great opportunities in the educational 
field, if we don't reserve channels for 
them." 

When the reservation deadline 
passed, technically the Commission 
was in a position to change a channel 
from reserve for education to com- 
mercial, or even the reverse; change 
commercial to a reserved state. In 
addition, the government could add 
a new channel to any city, whether 
it presently has channels allocated to 
it or not, and could also remove a 
channel from any city and assign it 
to another. It also became possible 
to substitute or exchange channels 
among cities, whether they were on 
the very -high or ultra -high bands. A 
change in the minimum mileage sep- 
aration required between a channel in 
one city and a co- channel or adjacent 
channel in another city now also can 
be entertained. 

In some quarters, educational in- 
terests have been very active. In 
New Jersey, for instance, a commis- 
sion report to the governor proposed 
the erection of a six -station network 
and allotment of $190,000 to continue 
research in programming, already un- 
der way at New Brunswick, and 
$425,350 for construction of station 
and allied facilities. 

Suggested was the building of a 
station with a studio on the campus 
of Rutgers University, using a 5 -kilo- 
watt transmitter and antenna at 
Washington Rock State Park, Watch - 
ung. Other stations, it was reported, 
would be built in the vicinity of Mont- 
clair, and another with a studio in the 
Camden area with the transmitter 
and antenna in the Mount Holly vi- 
cinity. Still others would be erected 
in the vicinities of Freehold, Ham- 
monton, and Andover. Local boards of 
education would be responsible for 

providing receiving facilities, the re- 
port continued. 

Among those who served on the 
report commission were Drs. Elmer 
W. Engstrom of RCA and Allen B. 
DuMont. Engstrom served as chair- 
man. 

MICROWAVES, often described as 
the eventual home of many, many 
services, was recently the subject of 
one of the most searching analyses 
ever offered by a spokesman of the 
Commission; Edwin L. White, chief 
of the Safety and Special Radio Serv- 
ices Bureau. 

Speaking before the Petroleum In- 
dustry Electrical Association in Hous- 
ton, Texas, he said that the one out- 
standing characteristic of microwave 
systems is the ease with which the 
radiations of the transmitters and 
angle of acceptance of receivers can 
be restricted. In view of this fea- 
ture, the same frequency can be and 
is being used in the same geographical 
area by two independent point -to -point 
systems, without noticeable interfer- 
ence, it was pointed out. If this 
engineering can be carried to the ulti- 
mate, White said it might well be 
that, as a matter of policy, the Corn - 
mission could assign identical frequen- 
cies to a number of systems in the 
same area without harmful mutual 
interference resulting. 

Exploring some of the benefits and 
some of the possible drawbacks of 
such a procedure, the Commission's 
expert said that if such a procedure 
is practicable, the number of potential 
channels in any one area could become 
so large that some of the means of 
frequency economy applied to indi- 
vidual systems might become unneces- 
sary. For example, he pointed out, it 
may not make too great a difference 
if passive reflectors are used, and fre- 
quency requirements for any point -to- 
point system doubled thereby. The 
bandwidth required for multiplexing 
might not be of great importance, it 
was revealed. Under such an ideal 

NEW TV STATIONS ON THE AIR 
(As of July 25, 1953) 

The following new stations brings the lists published in previous issues up to date. 
FREQUENCY VIDEO VIDEO STATE, CITY STATION CHANNEL RANGE WAVELENGTH POWER* 

(IN MC.) (IN FT.) (IN KW.) 
Kansas 

Hutchinson KTVH 12 204 -210 4.79 115 
Minnesota 

Rochester KROC-TV 10 192 -198 5.08 105 
Missouri 

Kansas City KCTY 25 536 -542 1.83 93 
Nebraska 

Lincoln KFOR-TV 10 192 -198 5.08 59 
Ohio 

Akron 
Ashtabula 

WAKR-TV 
WICA-TV 

49 
15 

680 -686 
476 -482 

1.44 
2.06 

145 
20 

Texas 
San Angelo 
Texarkana 

KTXL-TV 
KCMC-TV 

8 
6 

180 -186 
82 -88 

5.43 
11.8 

11 
18.5 

Wisconsin 
Madison 
Milwaukee 

WMTV 
WCAN-TV 

33 
25 

584 -590 
536 -542 

1.68 
1.83 

16.5 
105 

*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 : 207 (49 of which are u.h.f. ) 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


plan, the report added, the Commis- 
sion could allow each system to be as 
the applicant might desire, both as 
to choice of equipment and as to ulti- 
mate capacity, and there would be no 
need to inquire into the plans of the 
applicants for future growth. Thus, 
the Commission might assign a chan- 
nel of from 8 to 10 -mc. width to each 
microwave system, leaving it to the 
licensee to make his choice of modula- 
tion system, and use as much of the 
channel as his needs dictate, provided, 
of course, that the techniques used did 
not result in occupancy of frequencies 
outside the channel or produce radia- 
tion outside of the geographic area 
provided for the system. 

Unfortunately, White said, for some 
there were a few problems that could 
disturb the bright prospects. For the 
mobile and broadcast systems, the 
frequencies above 800 or 900 mc. are 
not too attractive. And, information al- 
so indicates that above approximately 
8000 or 10,000 mc., atmospheric ab- 
sorption is also serious. Because of 
these conditions, the report noted, it 
may well be that at some future time 
we may find that because of require- 
ments for mobile uses we cannot af- 
ford to use the frequencies below 800 
mc. for point -to -point communications. 
If this should happen, White declared, 
point -to -point systems designed to 
operate in the lower portion of the 
spectrum would be forced to vacate 
and move up to those frequencies suit- 
able for point -to- point, but unsuitable 
for mobile work. Notwithstanding the 
interference situation above 10,000 
mc., extremely high powers can be 
used to overcome this atmospheric 
problem, as radar operation has 
proved. Under these circumstances, 
the petroleum specialists were told, 
the fixed frequencies between 800 and 
10,000 mc. might be reserved for inter- 
city point -to -point systems and the 
fixed frequencies above 10,000 mc. 
could be reserved for intracity net- 
works and to connect the suburban 

terminals of intercity networks with 
central urban terminals. 

Noting that the number of micro- 
wave systems is growing, White dis- 
closed that there are approximately 
60 fixed microwave communication 
systems which are over 50 miles in 
length, in addition to possibly 75 to 
80 other systems which consist of one 
or two hops only. 

FACED WITH mounting hearing 
problems, examiners have found it 
impossible to maintain the early post - 
freeze pace and grants have begun to 
trickle instead of pour as they did in 
the first few months. 

As the table on page 16 reveals, the 
number of approvals for station con- 
struction has dropped substantially; 
over 50 per -cent in this instance as 
can be readily seen. 

It is believed that this situation will 
be alleviated soon by Congress by 
means of an appropriation to permit 
the hiring of more examiner teams. 
It is expected that about $300,000 will 
be appropriated for the cause, and at 
least seven more teams of examiners 
will be retained. Since one team can 
handle about 15 applications yearly, 
the present ten and additional seven 
would be able to process 255 applica- 
tions a year. Senator Ed Johnson has 
been arguing for even more money so 
that more lawyers and assistants can 
be hired to expedite further the pro- 
cessing of applications. He warned 
his colleagues that actually Congress 
would be continuing the freeze if they 
did not approve funds for more ex- 
aminer teams. He would like to see a 
total of 40 teams in action at the Com- 
mission's offices. Such a force, he felt, 
would enable more stations to begin 
telecasting and set in motion a chain 
reaction which very quickly would 
create billions of dollars in business. 
Everyone is grateful to the driving 
Senator for his earthy plea for these 
urgently needed dollars. It is to be 
hoped that Congress concurs....L.W. 

STANBV RN_ 

&P-e 4i#:F 
S< 

CATHODE RAY 
K One Year 
1( G. E. 
k5TP4 $44.95 
7JP4 17.10 

F 1OBP4A 19.25 
X1OFP4A 24.00 
$(12KP4A 27.10 
K12LP4A 21.70 

12UP4B 28.25 
k14CP4 24.50 

16AP4A 30.95 
316DP4A 28.20 
IK 16GP4 31.25 
T16KP4/16RP4 . 28.20 
$(17BP4A 23.90 * 17CP4 23.90 

19AP4A 39.45 * 
20CP4 24.75 

n2LP4 37.50 
7.21EP4A 37.35 
4(24AP4A 78.50 

TUBE SPECIALS 
Guarantee * 

STAN -BURN * 
1OBP4A $11.00* 
12LP4A 14.20 
14CP4 17.00* 
15DP4 19.50* 
16AP4 21.60* 
16FP4 19.60* 
16GP4 21.60* 
16EP4A 22.60 
16DP /HP4 19.60 
16DP /HP4A 20.60 *. 
16KP4 18.50* 
161P4 20.60* 
16LP4A 21.60* 
176P4 18.50* 
17CP4 21.60* 
194P4 23.90 

20CP4A 29.50* 
21EP4 32.50* 

'X ANTENNAE SPECIALS 
4( 1.5 6 or more * 

RED DOUBLE "V" Antenna....$2.19 $1.98 
10 ELEMENT CONICAL * 

4( DOWELED INSERTS ... . 2.98 2.79 * 
Folded Hi Straight Low Quick Rig * 1/2elements 4.25 3.25 

4( WINDOW CONICALS 4.95 3.75 * 
MASTS * 5 FOOT SWEDGED .79 .69 

.( 10 FOOT PLAIN 1.39 1.29 * * NEPCO MASTS 
TV WIRE 

1.69 1.49 * 
K( 42 Mil. s 9.95 M Ft. * 
.I( 55 Mil. 300 OHM 11.95 M Ft. * 

72 OHM COAXIAL 35.00 M Ft. * 
*12" Heavy Slug Speaker Special $3.98* 
*CHASSIS 630 REGAL with Cascode Toner.$149.50* 
*OPEN FACE CABINET 42.00* 
* WIRE RECORDERS IN STOCK * * PENTRON - Model 9T3C - 2 -speed Tape lie- * i( corder Write for Price.* 

,.kRADIO CRAFTSMAN 
Model C400-111-F1 Amplifier Net 42.90* * Model 

2150 C500-WilliamsOn 
BO ENP iffier etc., Amplii0 -* 

-Kfiertlasre -Amps, FM Tuners and WEBSTER Tape Re -4 

ePM 4(6x9 Speaker..$ 3.98 
4(7" PM Speaker .. 3.98 

4y7J1 G.E. Flyback 1.98 ( *70° Yoke 1.98 
630 Vert.. output * upright 1.98 

630 Vert.. output 4 potted ... . 1.29 
630 Vert. Blocking 

.894 OSC. 
Tuners 

.. .894 
Cascode Tuners . 19.95* 
Dumont 

rd Tuners . 17.95 
Dumont 21.25 inc. 14.95M 

* AUTHORIZED DISTRIBUTORS for Gen- S 
ral Electric, Kenrad, Tung -Sol, National Union, 

A 
..iii 

De Wald, Regal, Automatic and General Motors. 
¡Plymouth, *Automatic Custom -Built Radios for Plymouth, Ford. *Chevrolet and many others, always 

4( We carry a Complete line of HI- FIDELITY 4 
4( and sound equipment. Send us your requests. 4 
*We also carry a complete line f popular makes f* 
4(Radio Tubes at 50/10 discount. Also any other spe -4 
*ciel 

purpose and transmitting types, and all electronic 
parts and equipment at lowest prices. Send us a list * your requirements for prompt quotations. 1 
Terms: 20 % with order. Balance C.O.D. All prices* 
F.O.B., NEW YORK Warehouse. Minimum order $5.00. 

'1tWrite for our latest price list and Hi -Fi catalog to* 
Dept. RN -8. 

STAN -BURN 
(C.B.S. 

1697 BROADWAY 

EEC ROON CS CO. 
THEATRE BLDG.) 

NEW YORK 19, N.Y, 

CON VERTEI 
MODEL RC -60 

www.americanradiohistory.com

www.americanradiohistory.com


1 Y 1. 

the Mcln sh 50 
Companion fo 

For you who expect the finest. Designed 
to satisfy a demand for professional 

performance in home sound systems at reasonable price. 
The new McIntosh 30 watt amplifier features the 

same patented output transformer circuit used in its 
widely acclaimed companion, the 50 watt model. Guaranteed 

less than 0.5% harmonic distortion at full 30 watts assures you of 
complete listening pleasure. Any tuner or zero VU line 

will drive to full output. Hear it perform at 
your high fidelity dealer's showroom soon! 

Write today for 
LOST INSTRUMENTS 

a free 32 page 
booklet explaining 

the fundamentals 
of high fidelity 

sound enjoyment. cJ111'ø 
LABORATORY, INC. 

322 WATER ST., BINGHAMTON, N. Y. PHONE 3 -3566 
EXPORT DIVISION: 25 WARREN ST., NEW YORK 7, N. Y. e 

V. E. C. 

TUBES 
AT 

WHOLESALE 
MINIMUM ORDER $10.00 

BRAND 
100% 

1A7GT ...S 
1B3GT ... 
3H5GT ... 
1L4 
1L6 
1N5GT 
IRS 
155 14 
1U4 
1x2 
304 
304 
35477 
354 

5Ú4G 
5Y3 
643 
64B4 
6ÁG5 
GARS 
GARS 
6ÁL5 
6ÁQ5 
64T6 
6ÁU6 
6ÁV6 
65A6 
e6Á7 
66C5 
660577 

NEW BOXED 
GUARANTEED 

.55 6BE6 

.64 68G6G . 

.53 6BH6 .. 

.53 6BJ6 

.53 66 /(7 

.53 661-777 
.53 613Q .. 
.45 6627 
.53 6847 .. 
.53 6C4 
.45 6CB6 
.67 66 . 
.55 6F6F6CT 
.63 6J6 
.50 6L 6GT 
.50 6L6 
.45 654 
.34 65877 
.45 65D7GT 
.45 6SD7CT 
.98 65K7GT 
.98, 6SN7GT 
.98 6SN7GT 
.45 65Q7GT 
.50 678 
.38 6U8 
.456V6GT . 

.39 6W4GT . .58'6W6GT . .6016X4 
50 6X5GT . 
.601261.5 

OR 25 

.5 .48124T6 

. 1.20 

. .53 
.531.24117 
8012ÁVVG 
.50, 
.85 
.88 912BÁ647 
.43121347 
.43 
.65:26X7 

. 3.4512547GT.. 
.42 
.63 
.40 
.80 
.43 
.67 
.47 
.73 
.47 
.62 
.62 
.40 
.73,35L6GT. 
.78'135W4 

. .5035Z3GT 

. .45 

. .55 
.39 

. .39 
.45 

TUBES 

BRANDED 

124T7 
12AU6 

12ÁV7 126 
12BE6 

12SK7GT.. 
125N7GT 
125N7GT.. 
198867 
L98G6G 

1988 
25L6GT 
25L6GT 
25260 T 
35B5 
3565 
35C5 

5065 
SOCS 
501-667 
117L7GT.. 
117Z3 

..$ .39 
.73 
.45 .. .60 

.47 
.47 

.. .63 
.58 

.. .40 .. 1.3 
.. .84 

.43 
.45 
.38 
.50 
.S3 
.43 
.35 
.35 
.50 
.50 
.52 

1.09 
. .. .35 

UNBEATABLE TUBE KIT VALUES 
KIT KIT CONTAINS 

1 3Q4, 1T4, 185, 155 
2 354, 1T4. 155, SRS 
3 1U4, 354, 155, IRS 
4 3V4, IRS, 155, 174 
5 117Z3, 1US, 3V4. IRS, 1T4 .. 
6 12AT6, 128A6, 12866, 35W4, SOCS 
7 112557, 12SK7, 12SQ7, 35Z5, SOLE 

LIST NE 
PRIDT E 

08.00 

7780 Intl 5 
7.80 

8.70 2.10 
8.40 

SAVE C.O.D. FEES. All orders accompanied by full remittance will be shipped POST PAID anywhere within continental U.S.A. 
PRICES are guaranteed to remain as advertised until 
SEPT. 1 or until stock is exhausted. 
25ab DEPOSIT on all C.O.D. Orders. NO OPEN 
ACCnUNTS. 

VIDEO ELECTRIC CO. 
P. O. BOX 911 NEWARK. N. J. 
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POLYSTYREN E 

ROD- 12" or 48" lengths. 
Dia. 12" 48" Dia. 12" 48" 
I/8" s .03 j .12 3/4" $ .80 S 3,20 

3/16" .06 .24 1" 1.55 6.20 
1/4" .10 .40 I-I/8" 2.00 8.00 

5/16" .16 .64 I-1/4" 2.30 9.20 
3/8" .21 .84 1-3/8" 3.00 12.00 

7/16" .30 1.20 1-1/2" 3.30 13.20 
1/2" .40 1.60 1-3/4" 4.50 18.00 
5/8" .57 2.28 2" 5.90 23.60 

SHEET - masking paper both sides. 
Thickness Size Price 

1/16 2"x 12" $ 2.50 
3/32" 2" x 12" 2.75 

1/8" 2" x 12" 3.00 
3/16" 2" x 12" 3.75 

1/4" 2" x 12" 4.60 
1/16" 2" x 24" 4.90 
3/32" 2" x 24" 5.25 
I/8" 2" x 24" 5.90 

3/16" 2" x 24" 7.25 
1/4" 2" x 24" 8.25 

I/32" 20" x 20" 7.75 
1/16" 24" x 24" 9.50 
3/32" 24" x 24" 10.25 

1/8" 24" x 24" 11.75 
3/16" 24" x 24" 14.00 

1/4" 24" x 24" 16.00 
5/16" 20" x 20" 14.50 
3/8" 20" x 20" 16.00 
3/8" 24" x 24" 23.75 
1/2" 20" x 20" 21.50 
1/2" 24" x 24" 31.88 sir 20" x 20" 34.50 
3/4" 20" x 20" 41.00 

I" 20" x 20" 55.50 

TUBING - 12" or 48" lengths. 
O.D. I.D. 12" Igth. 48" Igth. 
Ì/4" Ì/8" $ .07 S .28 
5/16" 3/16" . .10 .40 
3/8" 1/4" .13 .52 
I/2" 3/8" .18 .72 
5/8" 1/2" .23 .92 
3/4" 5/8" .29 1.16 

I" 7/8" .38 1.52 
I-1/2" 1-1/4" 1.13 4.52 

2" I-3/4" 1.50 6.00 

All prices F.O.B. our warehouse New York 

LEEDS RADIO CO. 
75 Vesey St. Dept. A New York City 7 

1953 Emerson TV Sets 
(Continued from page 55) 

of horizontal and vertical sync. This 
was remedied by attenuating the sig- 
nal, or by simply removing the first 
r.f. amplifier, usually a 6J6 or a 6CB6 
tube. On the other hand, when a set 
was installed in a fringe or weak - 
signal area, the contrast, or signal 
strength, could be improved by short- 
ing out the a.g.c. line completely, 
permitting the receiver to run "wide 
open," always in the maximum gain 
condition. 

Upon close examination, it will be 
noticed that the "trick" of obtaining 
good reception in all signal areas de- 
pends upon the amount of amplifica- 
tion the receiver obtains from the r.f. 
amplifier. In strong -signal areas the 
r.f. amplifier is not really necessary 
and, if its amplification were elimi- 
nated, there would be enough signal 
leaking through the tube and wiring 
capacities to give a very satisfactory 
picture. This can be done by in- 
creasing the bias on the control grid 
to the point where the tube amplifies 
very slightly, if at all; likewise, in 
the weak areas, the tube will have 
maximum gain if the a.g.c. is shorted 
out. 

Another important consideration is 
the signal -to -noise ratio of the re- 
ceiver. This, too, is determined by 
the r.f. amplifier since, in weak -signal 
areas, the r.f. amplifier must amplify 
the signal above the noise level of 
the receiver in order to have a snow - 
free picture. To accomplish all this, 
the r.f. amplifier must have an a.g.c. 
curve like that shown in Fig. 5C. The 
a.g.c. for the i.f. stages must also 
vary with the signal strength, but not 
as severely as the r.f. a.g.c. 

All this is accomplished by utilizing 
a two -part a.g.c. system. The negative 

Fig. 5. (A) Simple a.g.c. circuit with its 
operating curve. (B) Voltage doubler 
type a.g.c. and curve. (C) Curve show- 
ing ideal a.g.c. for r.f. and i.f. stages. 

LAST 
RIDEO 
IE wDEO 

DETECTOR 

IAI 

A.GG 

-3V 
A.G.C. 

A, 

O 
STRONG 

A G.C. 
2 TINES 
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l HALF 04 

.047 

VIDEO 
AMPLIFIER 

- .7K TYYIe. .25 

+80v. 

IOMEG. 

e 
R.F. 

A,G.0 

Fig. 6. Simplified schematic diagram of 
delay type a.g.c. circuit used by Emerson. 

d.c. voltage developed across the video 
detector load resistor serves as the 
a.g.c. source for the i.f. stages only. 
(See Fig. 6.) Since in the strong 
signal areas the r.f. amplifier must 
effectively be cut off, or close to it, 
the higher a.g.c. potential is developed 
by the modified voltage -doubling ac- 
tion of the second -section diode of V4. 

This peak d.c. voltage will then add 
to the average voltage across the 
4.7K resistor, giving the total voltage 
for the r.f. a.g.c., reducing the r.f. 
gain in the high- signal area. For 
weak signals, the action of the modi- 
fied voltage doubler is reduced by ap- 
plying a positive voltage through 
the 10- megohm resistor from a posi- 
tive 80 -volt source, reducing the r.f. 
a.g.c. to some value close to zero. If 
the diode section of V9 were removed 
from the circuit while receiving a 
weak signal, the r.f. a.g.c. line would 
go positive. The a.g.c. clamper diode 
prevents this from occurring by con- 
ducting whenever there is a tendency 
for a positive voltage to exist on the 
r.f. a.g.c. line. Actually, this a.g.c. 
line will never become positive, due to 
the contact potentials of the diodes, 
and will always be approximately -.5 
volt with no signal received. 

A low value of negative voltage 
will be present on the r.f. a.g.c. line 
until the signal is strong enough to 
develop a large enough bias in the 
a.g.c. diode circuit to overcome the 
positive delay voltage from the 80- 
volt source. From that point on, the 
a.g.c. voltage will rise very rapidly 
as the signal increases, crossing over 
the i.f. a.g.c. bias point (see Fig. 5C) 
and, for very strong signals, cutting 
off the r.f. amplifier. 

The vertical oscillator frequency is 
controlled directly by the vertical 
sync pulse after it is integrated by an 
improved integrator network. This 
improved integrator is made up of two 
sections of a low -pass network, Rao, 

R05, Roe, Cti, and C;e, rather than the 
customary three sections. Also, the in- 
put impedance is lower which makes 
its operation more successful, since 
any noise or horizontal pulses that 
may induce currents into the vertical 
circuit will develop a negligible volt- 
age across the low resistance of the 
integrator. Another important factor 
is that, with the two- section integra- 
tor, the time constant is shorter, 
therefore permitting the vertical sync 
pulse to discharge fully after the ver- 

Augusf, 1953 

SPECIAL BUYS! 

Radar Indicator unit for conversion to test scope or for 
use as a modulation monitor. Complete with tubes. But, 
less 5BP1. $9.95 New 

BC -454, used. exc. condition. $11.95 
BC -455, exc. condition 9.95 
BC -459, used. exc. . 14.95 
BC -459, used. a is, Less Tubes 7.95 

BC -456. Modulator 
BC -457 Transmitter 

4 to 5.3 me 4.95 
8C -458 Transmitter 

5.3 to 7 me 4.95 
BC -455 Receiver. 6 to 9 me 

(as is. less tubes and crys- 
tals) only 4.95 each 

Control boxes, racks. receiver, to above 
write. 

EXC. USED 
AS IS (with tubes) NEW 
$2.95 $4.95 $7.95 

to stock- for 35.00 

CRYSTALS 

J 
SCR- 625 -Mine Detector -New $59.50 
BC -357 -Exc. L/T 5.95 
BC -709- Inter. Amn. New 3.95 

WHILE THEY LAST! 
350 ft. of 50 ohm coaxial cable $ 9.95 
Attenuator -one cavity type 7.95 
TS13 Hand Sets. excellent condition 5.95 
TS Type, exc., less cord 2.95 
EE8 Portable Telephone exc. cond.. .. ea. 18.95 

Low Freq.-FT 241 A for SSB, lattice filler, 
374 386 396 409 
375 387 397 411 
377 388 39S 412 
379 390 401 413 
380 391 403 414 
381 392 404 415 
383 393 405 416 
384 394 407 418 
385 395 408 419 

304TL 
5BP1 
5CP1 j 

1/2" spe. 54th harm channels listed by fund. Fractions omitted. 
420 435 491 504 
422 436 492 506 
423 481 493 507 
424 483 494 508 
425 484 495 509 
426 485 496 511 
427 487 497 514 
431 488 498 515 
433 490 503 516 

100 assorted for $3.00 
954, 955, CK1005, 1625, 1626, 1613, 
1619, 32. 33. 34, 9002, 9004, 9006, 
6Z7G. 1N5GT. 6J50. 

39c each 

10 for 

$3.50 

$5.95 ea. TUBES 

MONTHLY SPECIAL! 
Brand New 

R -1 /ARR -1 -220 toe converter with minor altera- 
tions becomes a high gain converter with two 
stages of R. F. amplification-(see "Radio & TV 
News." Jan. 19491 $4.95 
TS -1 -Test Set for above 4.95 

AR2 Receiver -234 to 258 inc. less tubes ....510.95 

MISCELLANEOUS EQUIPMENT 
FL -8 used. e xc 51.19 I BC -347 each..used 95jc 
BC -906 each 9.95 

DYNAMOTORS: The best dynamotor for conversion 
to 6v. Multiple windings! After conversion you get 
choice of 100 or 350 v. at 50 MA or 250 v. at 100 
MA. Complete dope sheet furnished. $¢4.65 
BRAND NEW (See "CQ" Aug. issue) W 

RT7 /APN -1 TRANSCEIVER UNIT -Used as an altim- 
eter. it may be converted for signaling control cir- 
cuits. etc. Complete with 14 tubes and dynamotor 
they are in good used condition at the amazing low 
price of $29.95 
Used, less tubes. as is 4.95 

BROADCAST BAND & AERO 
Ideal for Use in Boats, etc. 

MN -26 -C Remote Controlled Navigational Direction 
finder and communications receiver. Manual DF in 
any one of three freq. bands. 150 to 1500 KC. 24 V. 
Self contained dynamotor supply. Complete installa- 
tion. including receiver. control box. loop. azimuth 
control. Left -Right Indicator. plugs. loop transmis- 
sion line and flex. shafts. 
BRAND NEW $89.50 
LIKE NEW 69.50 
MN -26 -Y 150 to 325 KC. 325 to 605 KC, 3.4 

to 7 megacycles, comp. installation 69.50 
Receiver alone 35.95 
MN -26 -C alone, like new 39.50 
MN -26 -C or MN -26 -Y as is less tubes 13.95 
With tubes, Used good 24.95 
MN -20 -E Loop. Brand New 6.95 
MN -52 Crank drive. New. 2.50 

MIKES and HEADSETS: HS -33 Low Imped- 
ance Headset exc. $2.95 new $5.95 

HS -23 Headset . used 2.95 new 4.95 
CD -307 Ext. cord for HS -23 -33 like new .79 
Throat Mike -T -30 new .98 
Lip Mike -Navy Type. ... new .98 
CW -49505 High Impedance headset complete 90,, 
with headband Used *J O0 

HB -7 Headband used, exc. $1.29 
HS -18 Headset ... used 1.29 new $1.98 
H5.38 exc. 1.95 new 2.29 
11S -30, miniature 

u 
iature headset used 1.49 2.49 

Shipments F.O.B. warehouse. 200/0 Deposit on orders. 
lar sales tax to remittance. 

(WANTED! All TS, APR, APS, ARC, ARN, ART. 
SCR, R87 a d BC equipment write today! 

Quote lowest prices in your first letter 

RT/34 APS 13 Transceiver used as a tail 
n 

a ing 
radar on 415 MC. Containing a 30MC IF Strip and 
various other parts. these units have been stripped of 
RF sections and all tubes. but are a excellent buy if 
only for parts and IF Strip .. x used $ 4.95 
BC -624 receiver (SCR 5221, less tubes. 
100 -156MC used 14.95 

TRANSCEIVER -140.144 mc, 2 meter, used, ex- 
cellent condition. less dynamotor, less tubes. 

cols' $17.95 

WOBULATOR 
BUILD TV -FM -AM SWEEP GENERATOR 

You can build "Versatile Sweep Frequency Generator" 
with APN -1 magnetic units $ 6.95 

BC -1206 Beacon Receiver . . . 200- 400KC 9.95 
MN -26LB Receiver exc. 59.50 
RCA Sound Powered Phones . . . brand new 12.95 

two for 24.95 
TS -184 /AP Test Set 69.50 
APR -2 Radar Search Receiver. 85- 1000MC. 195.00 
APR -4 Radar Search Receiver, 38- 4000MC, 399.00 
TS10O Oscilloscope 119.00 
IE 19A- SCR522 -Test Unit 295.00 
MG -153 Inverter Used 69.50 
I- 222 -Signal Generator Used. exc. 125.00 
R- 111B -APR5 Like new 350.00 
AN /APT5 Transmitter Like new 189.50 
SURPRISE PACKAGE. 15 lbs. of assorted good 

radio parts. $1.95 A real value at 
SELSYN TRANSMITTER: Autosyn Transmitter Assem- 
bly for matching to I -82 Indicator. Used, excellent 
condition. 
ONLY $7.95, Complete with Indicator.... $ 1 4.95 
RL -42 Reversible Motor with antenna reel and 

dutch. used .... . $ 2.95 
BC-433 RADIO COMPASS RECEIVER. 200 to 

1700 KC, used. excellent condition, with 
tubes . 39.95 
used. exc.. less tubes. ... ..... ... .. 24.95 
used. as is, less tubes and cover, exc. for 
parts . 8.95 

Minimum order $5.00. Illinois residents, add mega - 
Prices subject to change without notice. 

R W ELECTRONICS 
Dept. N, 1712 -14 S. an ve.hca 

PHONE: 
Michig 

HArrAison 

, C 
7 -93i74 

go 16, III. 

MORE 
CASH 

Att.: Schools, Labs, Hams! 
Cash in on your surplus 
Radio Parts & Equipment! 

We pay more -or trade for 
something you really need. 
TV Sets. Mobile Equipment 
Available for Trade. Write 
Now! 

HARJO SALES CO. 
4109 Burbank Blvd. 

Burbank, Cal if. Cable HARJO 

O POTE BATTERY RECORDER 

WALKIE- RECORDALL B libiCCTI=LAWICEr 
Continuous, permanent. accurate, indexed recording at 
only 5c per hr. Instantaneous, permanent playback. 
Picks up sound up to 60 ft. Records conferences. lec- 
tures, dictation, 2 -way phone & dales talks: while 
walking, riding flying. Records in closed briefcase 
with 'hidden mike "! Write for Detailed Literature. 

MILES REPRODUCER CO. INC. 
812. BROADWAY Dept RN-8, NEW YORK. 3, N. Y. 

,kAbIDDECREE IN¿1MONTHS 
Radio engineering is a big field. There's room for you 
in it -if you're good. Get first -class training at Indiana 
Tech. Intensive specialized course, including strong 
basis in mathematics and electrical engineering, ad- 
vanced radio theory- and design, television. electronics. 
Modern laboratories. Low rate. Also B.S. DEGREE 
IN 27 MONTHS in Aeronautical. Chemical, Civil, Elec- 
trical and Mechanical Engineering, G.I. Government 
approved. Enter September, December, March, June. 
You can earn part of your expenses right here in Fort 
Wayne while you are studying. 

INDIANA TECHNICAL COLLEGE 
983 E. Washington Blvd., Fort Wayne 2, Indiana 
Please send me free information on B.S. Engineering 
Degree in 27 months as checked. 

Radio -Television Aeronautical 
Civil Mechanical Electrical 

Name 

Address 
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NEW POWER BOOSTER 

Boosts Power instantly! 
Stronger signals and greater transmis- 
sion range even in hilly country are 
now possible through use of the new 
Kaar Power Booster, which increases 
by six times the power output of any 
8 to 10 watt mobile transmitter, with- 
out adding to standby battery needs - 
a recent, outstanding engineering 
achievement of the Kaar research 
laboratories. 

DEPENDABLE 

MOBILE 

COMMUNICATION 

Rugged construction ... simplicity of 
design ...lowest possible battery 
drain ... exceptional voice quality - 
these are the features that make the 
Radiopak the most dependable single 
unit mobile radiotelephone available 
today. Furnished for both the 25 to 
50 me band and the 152 to 174 me 
band, the Radiopak is ideally suited 
for use in police cars, taxis, fire de- 
partment vehicles, trucks, and three - 
wheeled motorcycles. 

WRITE FOR 

SUMMARY 
CATALOG ON 
ALL KAAR 
MOBILE 
EQUIPMENT 

DEALERS! 
Kaar is the only 
major radiotelephone 

manufacturer selling 
through authorized 
dealers. Write for 
complete informa- 
tion. =. 

KAA D 

ENGINEERING CORP. 
M6DDLEFIELD ROAD PALO ALTO, CALIF. 
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tical pulses are removed, within the 
time interval of the equalizing pulses. 
This arrangement permits improved 
interlace, allowing the receiver to 
have its maximum resolution and re- 
sulting in better picture quality. 

The horizontal sync circuit uses the 
latest type of horizontal phase- detec- 
tor circuit as an automatic frequency 
control. As seen from the schematic 
diagram in Fig. 4, the horizontal mul- 
tivibrator (V,3) frequency is not con- 
trolled by pulses, as is the vertical cir- 
cuit; instead, a d.c. control voltage is 
applied to its grid from the output of 
the phase detector. This voltage is 
negative or positive, depending upon 
the relation of the multivibrator fre- 
quency to the horizontal sync pulse. 
Increasing the horizontal frequency, 
or to be more correct, its phase, is 
accomplished by making the grid of 
the first half of V more negative, 
decreasing its gain, but resulting in 
an increase in horizontal phase. To 
decrease the horizontal phase, a posi- 
tive voltage is applied to the grid. 

Noise Inverter Circuit 
To improve the noise immunity of 

the circuits, early receivers used a 
noise clipper diode. The noise was 
clipped by the diode action down to 
the level of the sync peaks, at best, if 
the circuit was adjusted properly. The 
remaining noise pulse below the sync 
level, however, could still cause un- 
stable sync. Also, under continuously 
heavy noise bursts, the noise clipper 
tended to build up a bias across it 
equal to the noise peaks and, there- 
fore, was not effective for the elimi- 
nation of such noise. 

The Emerson noise inverter circuit, 
Fig. 7, not only prevents the noise 

from exceeding the sync peaks, but 
also reverses the polarity of the noise 
pulses into the negative region, where 
they have absolutely no detrimental 
effects on the sync circuits. It should 
be noted that the noise inverter cir- 
cuit will function on noise in the sync 
circuit only, and not in the video cir- 
cuit. Noise appearing at the output 
of the video detector will appear on 
the picture tube. 

The normal path of the sync pulses, 
with the noise inverter inoperative, 
would be from the video detector 
through the sync amplifier, through 
an RC noise -immunity circuit to the 
sync separator and, finally, to the 
horizontal or vertical sync circuits. 
In operation, one -third of the output 
voltage of the sync amplifier is taken 
off from the junction of resistors R. 
and R5,, and is applied to the grid of 
the noise inverter. The variable re- 
sistance, R,,, which is part of a volt- 
age divider in the cathode of the noise 
inverter, is adjusted so that the bias 
of the tube is just at cut -off when no 
signal is received. The total bias on 
the grid of the noise inverter must 
always be equal to the cut -off bias of 
the tube, plus the peak voltage of the 
sync pulses. The latter varies from 
scene to scene, and is coupled to the 
noise inverter grid. A varying bias 
voltage that will follow the sync am- 
plitude variations is developed on the 
grid, due to the action of the sync 
damper in the following manner. 

Pulse voltages, which are a func- 
tion of the horizontal frequency, are 
obtained from the horizontal output 
transformer and are applied to the 
grid of the sync clamper at the same 
instant that a horizontal sync pulse is 
applied to the plate of the clamper. 

Fig. 7. Noise inverter circuit showing the waveforms at essential points. 

NOISE 

APPROX, APPROX. 
60V. P -P 30V. PEAK aspo 

MMF 

4150 V. 

to. 

HOR. OUTPUT TRANS. 

VIDEO DET. 

RI-051t +225 V. 

R-55 
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SYNC. AMPLIFIER 

C-6G 
.01 

R-67 
4706 4.5 

Y = 

C-40 
.01 

R-56 
2.2 
ME& 

C-41' 
220 MMF 

+15o1C 

R-59 
22K 

-ìHOR.6 
VERT. SYNC 

71° 
R -57 1 

I00K 6 

1/2 V -I1 
12AUT 

SYNC. SEPARATOR 

C-69 
.I 

+I50V. 

R'--93 
150K 

INVERTED 
NOISE 

21 1/2 V-IT 

SYNC. 
CLAMP 

I/2 V -17 
12AÚ7 

R-96 
6GK 

R-90 I 
2.2 
MEG. 

_ 
.22 
C-70 

R-69 
50K 

FRINGE 
COMPENSATOR \ Sr -2 

12AU7 
NOISE AMPLIFIED 

INVERTER 
NOISE 

R-92 
IOK 

R-91 
10K 
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A grid -leak bias will develop on the 
sync clamper from the grid pulses 
which will keep it cut off between 
horizontal pulses. When the clamper 
tube does conduct, it charges C68 up to 
the peak voltage of the sync pulses 
applied, and its discharge through R9, 
develops a bias voltage equal to the 
peak of the sync pulse. Adding the 
voltage' developed across Rao, and the 
voltage in the cathode circuit of the 
noise inverter, results in the total bias 
on the tube, maintaining it at the 
proper cut -off potential. 

When the clamper does not conduct, 
it appears as a high impedance per- 
mitting the noise pulses to overcome 
the bias on the noise inverter, driving 
it into conduction. These noise pulses 
are amplified and appear across the 
33,000 -ohm resistor, R56, with an oppo- 
site polarity and greater amplitude 
than the same noise coming from the 
plate of the sync amplifier. The latter 
noise pulse is therefore cancelled com- 
pletely, and appears as a negative - 
going noise pulse having no harmful 
effects anywhere in the sync. 

Although the setting of R99 is not 
too critical, care must be taken so as 
not to develop excessive or insufficient 
bias. With excessive bias, not all of 
the noise will cause the tube to con- 
duct and this will result in inadequate 
cancellation. With insufficient bias, 
there is the possibility that the sync 
pulse will be cancelled, adding to sync 
instability. This variable resistor is 
called the "fringe compensator con - 
trol," and its adjustment is simple 
since it is rotated until noise does not 
cause any sync instability of the pic- 
ture on the screen. If the fringe corn - 
pensator operation is not desired, the 
control is rotated fully counterclock- 
wise until SW, is opened, removing the 
short across Re,. The increased volt- 
age drop across the additional 10,000 - 
ohm resistor biases the tube well be- 
yond cut -off. 

Alignment Data 
To aid the service technician in 

aligning the horizontal oscillator, leads 
from the multivibrator phase coil 
(L,:,), and from the grid of the hori- 
zontal oscillator are brought up to a 
dummy lug on the top rear of the 
chassis. Since the multivibrator con- 
trol grid must be at zero voltage for 
operation at 15,750 cycles, the lug con- 
nected to the grid is simply shorted 
by a jumper to the chassis of the 
receiver. Another jumper is used to 
short out the other two closely -wired 
lugs from the phase coil to each other. 
Now all controlling elements of the 
oscillator are removed, leaving the 
normal RC time constant. The hori- 
zontal hold control, R,;,,located on the 
front of the chassis behind the hinged 
Emerson name plate, is adjusted so 
that it is in the center of its mechan- 
ical range. With the set tuned to a 
signal, the horizontal balance control, 
R,,, located on the rear of the chassis, 
is adjusted so that the picture does 
not tear. Next, the jumper shorting 
the lugs connected to the phase coil is 
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TEL 

ELECTRON 
TUBE 

Same 
Day 

Service! 

TOP 

Another RAD -TEL Extra! 

2 0 0 ASSORTED $ 39 
Carbon, Wire Wound, Carbon Film, Standard RMA Color Code or 
Value Printed. Uninsulated Type. 1/2 Watt, 1 Watt, 2 Watt and 
Some 10 Watt. Very Few Duplications or Odd Values! 

1U81 

///I I 
e A 

All Tubes 
Individually 

Boxed! 
Check this 

list for 
Fully One -Year 

Guaranteed 
Tubes 

Type Price Type Price Type Price 
1Á5G7 $ .30 
1Á6G .30 

68X6 $ .46 
68J6 .39 

12BA6 $ .38 
32BÁ7 .60 

1Á7G7 .47 
lÁ65 .30 

66K7 .59 
6617 .59 

12BD6 .45 
128E6 .39 

1B3 .65 
165 .30 

66060T .59 
66Q7 .95 

126E6 .39 
126X7 .63 

167GT .30 
1C5GT .43 

6BZ7 .95 
6C4 37 

12BV7 .65 
1208 .34 

167 .29 
1040T .24 

6C5GT .39 - 

6C6 .58 
12FSGT .34 
12J5GT .42 

166 .30 
1H4G .30 

6C8G .24 
6C86 .44 

12J7GT .34 
12 K7 GT .34 

SHSGT .40 
1X6 .24 

6CD6G 1.11 
606 .45 

1258 .70 
125Á7G7 .44 

1J6 .24 
1L4 .46 

6E5 .48 
6FSGT .39 

125F5 
125G7GT 

.50 

.52 
1LC5 51 
1N5 .46 

6F6 .37 
6F80 .24 

125!7 
325K]GT 

.44 
... .46 

1P5 .57 
IQs .58 

6G60 .52 
6H6GT .41 

32SL7GT 
12SN7GT 

... .47 

IRS .45 
155 .39 

6JSGT .37 
6J6 .52 

125Q7 
12SR7 

.44 

.49 
1T4 .45 
STS .53 

6!70 .43 
6J8 30 

14J7 
14W7 

.30 

.30 
1U4 .45 
lÚ5 .39 

6X5 .4] 
6K6GT .37 

19BG6G 
1908 

.95 

.70 
1V .60 
1X2 .63 

65(7 .44 
6L5 - 

.24 
19T8 
19V8 

.79 

.89 
253 .70 
2Á4G .24 

6L6 .64 
6Q7 .45 

24A 
25ÁV5 

.63 

.83 
2X2 1.50 
394 .45 

654 .38 
6S8 .53 

25BQ6GT 
25L6GT 

.62 
.39 

3E5 .46 
3Q4 .48 

6SA7GT .43 
65D7GT .41 

25W4 .56 
2525 .40 

3QSGT .49 
354 .46 

65F5GT .46 
65G7GT .41 

25Z6GT .37 
26 .45 

3V4 .47 
5U4G .45 

65117 .73 
65J7GT .41 

27 .39 
32L7 .89 

5V4 .73 6SK7GT .41 3585 .40 
5W4 .50 
5X4 .40 

6SL7GT .48 
65N7GT .52 

35C5 
35L6GT .41 

.32 
SY3GT .32 

6S07GT .37 
6SR7GT .45 

35W4 .37 
35Z4 .39 

5Y4G .35 
SZ3 .46 

6557 .42 
6T8 .56 

35ZSGT .37 
36 .60 

697 .59 
688 

6U4 .44 
.44 

42 .42 
42 .42 

6ÁB4 .44 6U8 .63 43 .55 
.55 sgjs ,90 6V gr =T .36 4 5025 .49 

6A K5 ]5 
KS 

6AL5 .38 
6WOQT .44 
6W6GT .44 

5065 .39 
5006 .39 

6A .39 
BÁ06 .37 

6X4 .37 
6XSGT .37 

5006 .59 
50L6GT .41 

6A06 .37 6X8 .37 53V7 
.50 
.24 6855 .50 .24 

6AÚ6 .38 
6ÁV5 .83 
6ÁV6 .37 

7ÁF7 
784 
7C6 .445403 

7E6 .30 

57 .58 
58 .60 
70L7GT 1.09 
75 .41 69X4 .53 

6AX6G .24 7X7 .70 76 .44 
6840 .64 
B6Á6 

12aó ,37 12ÁL5 
77 .57 
78 .47 .39 

B6Á7 .57 12AT6 .37 80 .35 
6BC5 .44 
6BC7 .34 

Y2AT7 
.435386 

12AÚ6 
$3 .68 
85 .59 

6BDSGT .59 
6806 .45 

12AÚ7 
128V6 9 

11717 .99 
117Z3 .37 

6BE6 .39 12ÁV7 9 807 1.19 
66F5 .41 
6BE6 .37 

129X4 8 
129X7 8 

1274 
2050 1.85 

6BG60 1.25 12927 .69 6113 1.00 
TERMS: A 25% deposit must accompany all orders -balance 
C.O.D. All shipments P.O.B. Irvington warehouse. Orders 
under $10 -$1.00 Handling Charge. Subject to prior sale. 

Don't Delay ... Order Today! 

RAD-TEL CTUBE E 
"Integrity Is Our Chief Asset" 

Phone: Essex 5 -2947 115 Coif Street 
Dept. RN8 IRVINGTON 11. N. J. 

00 U.H.F. and i "THE VERSATILE CRYSTAL PROBE" 

Solve your U. H. F. ANTENNA PLACEMENT 
and ORIENTATION problems the easy way! 

Get maximum picture strength - eliminate 
ghosts - no more roof -top shouting - no 
expensive field strength meters needed! 

ONE MAN CAN DO IT * 
Write for FREE bulletin today and 

other information about KLIPZON products. 

UNITED TECHNICAL LABORATORIES 
203 LITTLETON RD. * MORRISTOWN, N. J. 

TRAIN FOR A SUPERVISORY POSITION IN 

ELECTRONICS 
Thorough 2 -year course covers electrical circuits 
and machinery, basic electronics and industrial 
electronics. Franklin Technical Institute graduates 
are in demand as junior engineers for research 
and test work, sales engineering, supervisory work 
on production lines and drafting room design 
work. Other engineering and technical courses. 
Coed. Day, evening. 45th year. Write for catalog. 

FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Boston 16, Mass. 

THE NEW TV 

DYNATRACER 

. 

495 
orC.O.D. 
+ Chgs. 

TRACES TV 
SIGNALS and 

VOLTAGES 

LOCATES 
DEFECTIVE 

COMPONENTS 
INSTANTLY 

REQUIRES NO 
ADDITIONAL 
EQUIPMENT 

Makes Television Servicing Easier, Faster 
and More Accurate -AT LOW COST 

Ideal for trouble -shooting television in the field or on 
the bench. Used under actual operating conditions. 

Will out- perform more expensive testers. 
A must for every alert TV technician! 

SPECIFICATIONS: 
The "DYNATRACER" is a self -powered quality in- 
strument designed to trace TV signals through any 
Video. Sound. Sync. AFC or Sweep Circuit. and will 
isolate trouble to a stage or component. 
With a flick -of- the -switch. "DYNATRACER" will also 
trace all voltages in any section. All components 
(Condensers, Resistors, Coils, Transformers, Speak- 
ers. etc.) can be checked for either open, shorted or 
intermittent condition, locating defective components. 
Complete 1O -Page Instruction and Trouble -shooting 
Book Enclosed. 

10 -DAY MONEY -BACK GUARANTEE 
send Check or Money Order to 

8509 -21st Ave.. Dept. 203, Brooklyn 14, N. Y. 
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BUILD 15 RADIOS 
AT HOME ONLY 

With the New Improved 1953 1995 
Progressive Radio "EDU -KIT" 

NOW INCLUDES 

SIGNAL TRACER 
and 

CODE OSCILLATOR 
FREE TOOLS 
WITH KIT 
ABSOLUTELY 
NO KNOWL- 
EDGE O F 
RADIO NEC- 
ESSARY 

NO ADDI- 
T I O 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 "Edu -Kit" offers you a home study course at a rock bottom price. Our Kit is designed to train Radio Technicians, with the basic facts of Radio Theory and Construction 
with 

expressed simply and cl clearly. You ill gain a knowledge f basic Radio Prin- ciples in lved Radio Reception, Radio Transmission and Audio Amplification. 
You will learn how to identify' Radio Symbols and Dia- grams; how to build radios, using ng regular radio circuit schematics; how to mount various radio parts; how to wire and solder in g professional manner. You will learn operate Receivers, Transmitters, and Audio Am- plifiers. You will learn how to service and trouble -shoot radios. rvi 
You will learn code. You will receive training for F.C.C. license. In brief, receive basic education in Ra- dio exactly like the kind you expect to receive in a Radio Course costing several hundreds hundreds. of dollars. 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" as specifically pre- pared for any person who has a desire to learn Radio. The Kit has been u ecl successfully by young and ld in all parts of theworld. It is not necessary that you have even the slightest background in radio. The Progressive Radio "Ede -Kit" is used by many Ra- dio Schools d Clubs in this country and abroad. It is used by the Veterans Administration for Vocational Guid- ance and Training. 
The Progressive Radio "Edu -Kit" requires no instructor. All instructions are included. All parts are individually boxed, and identified by name, photograph and diagram. Every step involved building these sets is carefully explained. You cannot make a mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" comes mplete With complete 

r 

instructions. These instructions are arranged in clear, simple and progressive manner. The theory of Radio Transmission, Radio Reception, Audio Amplification and servicing by Signal Tracing is clearly explained. Every part identified by photograph and diagram. You will and the function d theory of every part used. The Progressive Radio 'Edu -Kit" uses the principle Of "Learn by Doing." Therefore you will build radios to illustrate the princioles which y learn. These radios are designed in a modern manner, according to the best prin Ales of present -day educational practice. You begin by building a simple radio. The next set that you build i s slightly more advanced. Gradually, in a progressive man- ner, yon will find yourself constructing still more - eed radio sets, and doing work like a professional Ra- dio Technician. Altogether you will build fifteen radios, including Receivers, Transmitters, Amplifiers, Code Oscil- lator and Signal Tracer. These sets operate on 105 -125 V. AC /DC. 

The Progressive Radio "EDU -KIT'r Is Complete 
You will r every part necessary to build 15 dif- ferent radio sets. Our kits c nrain tubes, tube sockets, chassis, variable condensers, electrolytic c ndensers, mica condensers, paper condensers, resistors, line cords. se- lenium rectifiers, tie strips, coils, hardware, tubing, hook- up wire, solder, etc. 
Every part that you need is included. These parts are individually packaged, 

so 
that you a easily identify every item. Tools are included, as well as an Electrical and Radio Tester. Complete, easy -to- follow instructions are provided. 

I n addition, the "Edu -K; f" n w contains lessons for 
ith the Progressive Signal Tracer, F.C.C. in- structions. 

course, down ito ethe smallest detail, 
is a complete radio 

TROUBLE- SHOOTING LESSONS 
Trouble -shooting and s ing are included. You will 

be taught to recognize and repair troubles. You will build and learn to operate a professional Signal Tracer. You receive 
t for radio 

Electrical and Radio Tester, and learn to use 
it fl way, 

repairs. While you are learning in this prac- 
your neighbors and friiends.eand chargenfees which will far 

nitexceed ethe cost of the "Edu- Kit." Here is your opportu- 
y to learn radio quickly and easily, and have others 

pay for it. Our Consultation Service will help you With any technical problems which you may have. 

FREE EXTRAS IN 1953 
Electrical and Radio Tester Electric Solder- 

ing Iron o 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 charges all over the world, if check or money order for $19.95 with your order. Se On 
C.O.D. orders. you pay cost of delivery. 

PROGRESSIVE ELECTRONICS CO. 
497 UNION AVE., RN -21, Brooklyn 11, N. Y. 
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-TO SWEEP GENERATOR 
CONNECT IN 
PLACE OF VTVM 
WHEN NEEDED 

TO SWEEP 

FLOATING SHIELD 

Fig. 8. Test equipment setup for video 
1.f. alignment outlined in Table 2. 

removed, and the phase coil is ad- 
justed so that the picture does not 
tear. 

Note: Since no a.f.c. voltage is be- 
ing applied to the multivibrator dur- 
ing the above adjustments, the hori- 
zontal blanking bar may move back 
and forth across the face of the pic- 
ture tube. 

To complete the adjustment, the 
jumper shorting the grid of the multi - 
vibrator is removed. The horizontal 
hold control should hold over the en- 
tire range if it is rotated slowly. If 
the horizontal should tear at only one 
end of the control, it is still within 
engineering specifications. 

Before aligning the video i.f. stages 
of the receiver, do the following: 

a. Tune the receiver to unused 
Channels 10 or 12. 

b. Connect the negative terminal of 
a 3 -volt bias battery to the i.f. a.g.c. 
This connection should be made at the 
junction of Rio, C8, and R,s (see Fig. 4). 
Connect the positive terminal of the 
bias battery to the chassis. 

c. Raise the shield of the 6J6 con- 
verter tube, V1s, slightly so that it does 
not make contact with the chassis. 
(See Fig. 8). 

d. The output cable of the sweep 
and marker generators should be 
properly terminated in their charac- 
teristic impedance (usually 50 to 75 
ohms). If this termination has not 
been built into the end of the cable, 
connect a resistor of the same value 
as this characteristic impedance across 
the output of each generator cable, 
as shown in Fig. 8. 

e. Proceed to step 1 on Table 2.-]- 

HAM CLUB ELECTS 
MILWAUKEE Radio Amateurs' Club 

has named K. W. Eggert, W9MOT, 
president; Dr. G. P. Lawrence, W9RZJ, 
first vice -president; C. W. Thomas, 
W9WK, second vice -president; W. E. 
Herzog, W9LSK, secretary; and E. J. 
Belanger, W9MDG, treasurer for the 
year 1953 -1954. Four directors were also 
elected. -E- 

TV High -Voltage Supplies 
(Continued from page 49) 

The resistance from the plate cap of 
the output tube to the low end of the 
flyback transformer will probably 
range from 15 to 60 ohms. 

If the click and spark are not ob- 
tained, the output stage is either de- 
fective, the boost voltage is absent, or 
the output stage is not being driven 
by the horizontal oscillator circuits. 
This now requires the use of test 
equipment to locate the trouble. 

Use a vacuum -tube voltmeter to 
measure the bias between grid and 
cathode pins on the output tube. Any- 
thing less than 20 volts is indicative 
of insufficient drive. If approximately 
30 or more volts is obtained, check 
the damper by measuring the boost 
voltage at its cathode. If the boost 
voltage, which is usually a little less 
than twice the `B+" voltage, is not 
obtained, the damper stage or the fly- 
back transformer may be defective. 
Make sure, of course, that the high 
voltage fuse (if there is one) is not 
blown. If the aforementioned tests 
fail to locate the defective part, use a 
scope to check the waveshape at the 
grid of the output tube. Since this 
is a qualitative analysis and the 
waveshapes differ from receiver to 
receiver, it is difficult to give a hard 
and fast rule as to what to look for. 
However, Table 1 contains the grid 
waveshapes and potentials obtained 
for a number of representative re- 
ceivers. Failure to obtain these wave- 
shapes and /or potentials indicates that 
the trouble lies between the grid cir- 
cuit of the output stage and the 
horizontal oscillator circuits. 

There are many troubles that do not 
cause the complete loss of high volt- 
age, or which affect the width, linear- 
ity, etc. Among the most common 
troubles of this type are the follow- 
ing. 

Picture Blooming: Due to a gassy 
high -voltage rectifier tube. Replace 
the tube, and if a doubler circuit is 
used, replace both rectifier tubes. 

Insufficient Width: Caused by weak 
low- voltage rectifiers, or a weak out- 
put tube. Check the output tube cath- 
ode bypass if one is used. Also, check 
the screen grid components. If the 
linearity on the left side of the screen 
is affected more than on the right, 
check the damper tube and associated 
components. Check the boost voltage 
and the boost filter, such as the .22 
ftfd. condenser connected to the damper 
cathode (see Fig. 3). 

Output Tube Requires Frequent Re- 
placement (more than once a year) : 

Check the grid coupling condenser. It 
may be leaky, causing excessive grid 
current to be drawn. Also, check the 
grid waveform to make sure that the 
tube is not being overdriven. In either 
case, a check of the bias will reveal if 
the tube is drawing excessive grid 
current. 

In cases where the trouble has been 
traced to a defective flyback trans- 
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former it is very important that an 
exact replacement be made if addi- 
tional troubles are to be avoided. 
Even a direct replacement sometimes 
may not work properly due to the 
fact that aging -of components, or a 
previous incorrect substitution of 
parts may have produced operating 
conditions which are so far off toler- 
ance that the rear apron controls can 
no longer reset the circuit for the de- 
sired results. Some of the more com- 
mon troubles resulting from such 
mismatches, and the cures for them, 
are described below. 

If, after replacing a flyback, insuf- 
ficient width results, try shunting the 
width coil with a condenser whose 
value is between .025 to .05 /Ad. An- 
other method is to increase the out- 
put tube coupling condenser in incre- 
ments no higher than 10r /r, or to de- 
crease the value of the screen drop- 
ping resistor in steps no higher than 
10e /r, or combinations of both. If the 
high voltage is too low, reduce the 
capacitance across the width coil in 
decrements of 20%, or increase the 
drive and /or screen voltage as de- 
scribed for insufficient width. If ex- 
cessive high voltage is obtained, re- 
duce the drive to the output -tube 
grid by decreasing the size of the 
coupling condenser, or increasing the 
size of the screen -dropping resistor. 
If this fails, insert a 1000 ohm, 10 
watt potentiometer in series with the 
low side of the flyback and the "B +" 
supply. Adjust the pot until the high 
voltage is reduced a sufficient amount. 
Remove the pot and substitute a 10- 
watt fixed resistor of a value de- 
termined experimentally. 

If alternate light and dark vertical 
bars modulate the raster, check the 
damper stage and the drive to the grid 
of the output tube. If parasitic oscil- 
lations develop, insert a 47- to 68 -ohm 
loading resistor in the grid circuit of 
the output tube, and a 68- to 82 -ohm 
resistor in the screen circuit. Para - 
sitics can also be suppressed by means 
of a magnet clamped to the output 
tube,. or by redressing the leads con- 
nected to the flyback transformer. If 
a horizontal foldover develops, first 
check the horizontal a.f.c. circuits for 
correct adjustment, and then check 
the width and linearity components. 
Also, try substituting a number of 
different output tubes to obtain the 
one that matches best. 30 

HAMFESTERS' PICNIC 

THE 
II:uufestcrs Radio Club of Chicago 

will hold its annual picnic and air - 
mobile meet on August 9th at Mance 
Park, 1/ mile east of Route 45 and 1/4 

ruile south of Route 66 (Stinson Air- 
port). Free parking of planes at Stin- 
son airport will be available but pilots 
must bring their own tie- downs. 

Food, ice cream, and beverages will be 
available at the picnic grounds. A full 
program has been planned for the whole 
f: 'lys 

Tickets are available front John J. 
Ruth, W9GVO, 4460 Oakenwald Ave., 
Chicago 15, Ill. A donation of $1.50 is 
requested front those planning to attend 
the affair. 30 

August, 1953 

NOW...PROFESSIONAL QUALITY SOUND REPRODUCTION 

RIGHT IN YOUR OWN HOME! 
\`171'' /l j/ / i ii- 

THE AMAZING NEW 

/ßCHiß 
SERIES 215 

DIAMOND 
CARTRIDGE 

Replace any modern pickup with this new cartridge, 
and enjoy recorded music as never before! High 

compliance - freedom of stylus to yield to rapid lateral 
deflections- provides these exciting improvements: 

New shades of tone color from fine recordings! 
New clear timbre in high volume piano chords! 
Rich low -frequency tones never previously heard! 
Arm resonance, "needle talk," rendered inaudible! 
Stylus wear greatly reduced, record quality preserved! 
And above all - TRACKING DISTORTION ELIMINATED! 

High compliance, low -mass stylus assembly and 
smooth linearity of extended range are exclusive 

features of the new Fairchild 215. 

First to achieve 
near- perfect 

lateral compliance 
for 
Performance 

optimum 
... 

w ith 
diamond 

fin 
styluest s for 45 or 78 rpm 

33 
records 

owONvy 

3750 
ORDER FROM YOUR AUDIO DEALER -or write direct to: 

ERQUECORD /G 
IPMENT ° 

8 th Ave. & 154th St., Whitestone, N.Y. 
Manufacturers of the World's Finest Professional Sound Equipment 

Watch for the 

PHOTOGRAPHY 

ANNUAL 
Everybody likes good pic- 
tures, and this big value is a 

treasurehouse of them... . 

Contains the best work of 

today's photographers in 
ever y field.... Concise 
notes in the back of the 
book tell the technical 
story behind each striking 
photograph. 

ON SALE AUGUST 21 

Reserve your copy now 

it 

_ O 

L. A. HAM SHACK SELLS FOR LESS 
METERS -WESTON SANGAMO 

ALL NEW ALL D. C. 2" SQUARE 

O -15 Ma $3.29 
0 -50 Ma 
0 -100 Ma 
0 -200 Ma 
0 -300 Ma 

0 -2 Ma $3.95 0 -500 Ma i $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 

COMMAND AND /OR ARCS 
TRANSMITTERS and RECEIVERS 

3 -6 MC Receiver New $17.95 
6 -9.1 Receiver Used 7.95 -New 12.95 
Triple Receiver Rock 1.95 
V.H.F. ARCS Transmitter or Receiver, 

Complete w /tubes Used 24.95 
ARC -4 w /tubes. Good Used 22.95 

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 
TUBES: 
832A -$7.95 815 -$3.95 866A -$1.59 
VP127A -$2.95 872A -$4.95 6AK5- .79 
7511 -53.95 30411 -54.95 717A -2 .97 
1625 -3 for $1.00 W /Order of $2 or more. 
Trans. & Choke Combination $5.95 
PRI: 115V. 60 cy. SEC: 5.0V 2.OA 
SEC: 5.0V 3.0A 412/710 VCT 
6.4V 1.2A 225 MA. 6.4V 10.4A 
Code Tapes for TG -10. 15 rolls: New $7.95 

Cash with order. California orders please in- 
clude 31/2% Sales Tax. Please include approxi- 
mate postage - excess will be refunded. What 
have you in sur- L.A. HAM SHACK plus? Submit. 

1306 Bond Street, at Pico, Los Angeles 15, Calif. 

EACH 
or 

3 for 
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sensational TV 
BARGAINS 

NEW HIGH GAIN UHF YAGI 
Good UHF reception in fringe 
areas now assured 

UHF Rocket Broad band UHF orgall 
Compact, easy to Stack for all 
the gain resuired anywhere. 
Three models cover all UHF 
channels. Rocket UHF Yogis are 
completely pre-assembled-you 
simply clamp. Serv- 
iceman's arra y includes two re- 
flectors, 2 dipols, directo rs and Universal mast clamp. 

Model UHF- 3A -Ch. 14 thru 48 
Model UHF- 3B -Ch. 27 thru 62 
Model UHF- 3C -Ch. 47 thru 83 

Single 
Lots of 6 
Matched stackIng bars -1/2 wave 
UHF tubular twin lead -100/ Coil 

$4.25 ea. 
3.75 ea. 
.75 pr. 

4.95 

UHF TELEVISION CONVERTER 
Sutco UHF television converter with built -in booster. Con- 
tinuously variable for channels 
14 thru 83. Built -in wide band 
VHF booster for channels 
thru 13. Self- powered for 110 
volt, 60 cycle AC operation. 
Selector switch gives choice 
of VHF or UHF antenna. VHF 
antenna ay be fed thru the 
broad band booster or direct 
to the TV set. Stock No. 21A, 
shinping weight 7 lbs. 

FAMOUS ROCKET 

ZOOM -UP TOWERS 
Sturdy Reliable Easiest Installation 

Economize with Rocket Zoom -up Towers. Of- n 
fers ouickest. easiest way to make an instal- 
lation up to 50'. Each section telescopes in- 
side the other -to erect, simply slide out each 
section in its turn -insert bolt thru section 
below- tighten to keep mast from turning. 
Each tower comulete with guy rings, bolts 
and mounting base suitable for peak or flat 

- roof. Handsome and sturdy. Rocket Zoom- 
ups offer you economy and long life. Order 
by size. 
20' $ 9.95 30' $16.95 
40'....... 21.95 50' 32.95 

(Deduct 10% discount in lots of 3) n 
Sensational NEW 

ROCKET BROAD BAND YAIGIS 
SENSATIONAL 
GAIN 
SENSATIONAL PIC- 
TURES IN FRINGE 
AND ULTRA 
FRINGE AREAS 

Switch to Yagi Broad Band Hi -Gain An- tennas! These new Yogis give you -Yogi reception on the 5 low -band and 7 hi -band channels -no restriction to one single channel. A two -bay array will outper- form even a 10 or 12- element single channel Yogi. Price is sensationally low. Completes iceman's ar- ray includes 1 double reflector, 2 folded d reflector, 3 di- rectors, universal mast clamp. Easy -to- assemble quick rig construction. 
Model RB -26 Ch. 2 thru 6 $10.95 Ea. Model HB -713 Ch. 7 thru 13 5.95 Ea. Matched stacking bars 1.25 Pr. 

Fringe Master MOTORLESS DIRECTRONIC 
Clear Sharp Picturrecteis All Chan- nels in All Di 

NO GHOSTS 
ELECTRONICALLY BEAMED 

NO INTERFERENCE 
NO MOTORS NEEDED 

With new transmitters coming 
on the air, only the Motorless 
Directronic offers "round the compass" reception without 
motors. The Model AX -599 
18- element stacked array pro- 
vides sparkling reception in 
city or fringe - in all direc- 
tions. Serviceman's kit Pim 

dm t8 -position luminum Comp ate Kit- elements, 6- position Directronic 
Model AX -599. Beam Selector, 1 net matched 

$16.35 ir°a. - x stacking 
. nvesal U -Clp 

Lowest Prices on Antenna Accessories 
Mast Steel (Dualcoated 5' crimped) 11/4" 0.13.$1.05 
Mast Steel ( Dualcoated 10') 11 /4" O.D. 1.95 
Mast Connectors for 11/4" O,D. Mast .59 
Chimney Mount Complete with Straps. 1.19 
Peak Roof Saddle (will take up to 11 /2" O.D.). 1.59 
l.ightnit%g Arrestor -TV .69 
Galvanized Steel Guy Wire -6/20 / cft. 
Rocket Twin- Lead -7/28 stranded 2c ft. 
Mast Stand -off Insulators 3" .10 
Screw Type, Stand -off Insulators -3" .02 

NEW FALL AND WINTER CATALOG AVAILABLE 

ALL PRICES F.O.B. CLEVELAND, OHIO 
Do not remit mit more than complete purchase price. Pay 
shì^ing charges o receipt of goods. 25% deposit 
o all C.O.D. orders, please. Money -back guarantee. 
Prices Subject to Change Without Notice. 

National E /ectroncs 
OF CLEVELAND 

THE . HOUSE OF TV VALUES 
108 Delco' Building Cleveland 3, Ohio 
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AS REPORTED BY THE 

TELEVISION TECHNICIANS LECTURE BUREAU 

TO MANY of those who attended 
the annual electronic parts and 

equipment trade show in Chicago last 
May, the most significant development 
in new products introduced was the 
RCA "TV -Eye" and the Radio Cor- 
poration's new plan for distributing it. 

The "TV -Eye" is a new camera for 
closed- circuit applications. Its signifi- 
cance as a new product stems from 
its price of less than one thousand 
dollars. The special importance of 
RCA's plan of distributing is that the 
"TV -Eye" will be sold through regular 
parts distributing channels. Installa- 
tion, maintenance, and service will be 
handled by the selling organizations 
or independent service companies. 

"You may logically ask -"Why is 
this development especially signifi- 
cant ?" 

To answer that question for you we 
would like to first review what David 
Sarnoff, chairman of the board of the 
Radio Corporation of America, said 
about industrial television in his 
speech before the IRE convention in 
New York City last March: 

Industrial Television 
"In a few short years we have seen 

television develop into a major factor 
in American life. - Its extraordinary 
potentialities for political education, 
cultural instruction, and entertain- 
ment have been amply demonstrated. 
However, many other applications of 
television's basic function -extension 
of human sight -are ready for prac- 
tical use. 

"Thus far, the phenomenal growth 
of broadcast television has.overshad- 
owed these other applications which 
operate over closed- circuit systems 
and constitute the growing field of in- 
dustrial television. The opportunities 
for expansion of television in this field 
are wide. 

"Wherever danger, remoteness, or 
discomfort preclude the presence of 
a human observer, the industrial tele- 
vision camera. can take his place. 
Handling of explosives, pouring of 
castings, watching the operations of 
furnaces, and -remote power sub -sta- 
tions are examples of television's use- 
fulness to industry. 

"As yet only a negligible fraction of 

the potential of industrial television 
has been tapped. The major obstacle 
has been cost. That obstacle is being 
overcome by lightweight equipment. 
The dimensions of industrial television 
may surpass the growth in broadcast 
television we are now witnessing." 
(Editor's note: italics ours.) - 

"Tomorrow we will demonstrate a 
much simplified closed- circuit tele- 
vision system, which provides a Vidi- 
con camera attachment for a stand- 
ard home television receiver. The sim- 
ple attachment is connected as easily 
to a television receiver as a record - 
player and does not affect the normal 
use of the receiver in any way. With 
the addition of this camera unit every- 
one of the 23,000,000 television re- 
ceivers now in use becomes potentially 
a closed- circuit system for schools, the 
home, and other places. 

TV in Schools 
"Schools, in which television sets are 

becoming more and more a standard 
classroom fixture, may employ their 
TV sets to bring talks and demon- 
strations to the entire school or to 
selected classes, without the loss of 
time or the - confusion attendant upon 
a call to assembly. On college cam- 
puses the linking of the lecture halls 
by television will permit exchange of 
instruction between departments, add- 
ing to the variety and interest of the 
courses. In biological research and 
technical education, this form of tele- 
vision has proved a valuable tool. 

"The availability of a simple closed 
circuit system will put the television 
microscope as a new instrument for 
instruction within reach of every high 
school and college in the country. 

"Until now industrial television has 
been utilized mainly by larger business 
and industrial organizations, but the 
reduction in cost brings it within 
reach of thousands of small businesses. 

"Many uses are also foreseen for 
closed- circuit TV in hotels, depart- 
ment stores, and other business estab- 
lishments. 

Closed -Circuit TV in Homes 
"One of the largest fields ahead for 

the use of closed -circuit television is 
the home itself. Closed- circuit sound 
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VARIABLE TUNING 
CONDENSER 

Three -section gang rotulen-ia. With a worm gear 
drive. Which has a turn cifio of 4.5 to 180 de- 
grees cotation. Tracking seciiolt has a capacity of 
162 51St FD. The other two sections have a capac- 
ity of :;'S MMFD. each. Trimmers @ AA f 
mounted on the lotse P F.7 

DUAL BRIDGE RECTIFIERS 
Bradley Labs, copper oxide rectifier= with the 
Current and Temperature Characteristics balance 
to less than 1 %. 10.5 Volts Input max. D.C. Cen- 
ter leg current 15 M.A. Discs have naporized gold 
contact surfaces. These units are used as $2 25 balance Modulators and Bridges 'ADD a! 

FILAMENT TRANSFORMER 
MIL -T -27 

Pri. 107.5, 112.5, 117.5, 122.5, 215. 255 and 245 
Volts 50/60 Cycles. Secondary 6.3 Volts @ 5.32 
Amps. and 6.:3 Volts @ 3 Amps. Ceramic bush- 
ings with solder lug terminals. Rated for continu- 
ous duty under 5111 -T -27, Class A Grade t3 ÇO 
1 Spec. hermetically Sealed ! 

WEBSTER CHICAGO 
CHANGER 

Model 121 
Automatically plays all records, all sizes, 12 ", 
10 ", 7 ": all speeds -78, 45, and 33 %1 RPM. Sim- 
ple to operate. Automatically shuts off and tone 
amt returns to rest after last record has been 
played. Minimum mounting space required, 141/2" 
W., 13162" D., 81/" II., with 61/" 

$29.95 above mounting board. Wt. 14 lbs W 

GARRARD MODEL RC -80 
RECORD CHANGER 

Completely automatic, plays all records: 78, 33',4, 
or 45 r.p.m. regardless of size, 7", 10 ", and 12 ". 
Pusher type platform handles all records gently 
and positively. Ilas a special spindle to accom- 
modate the ,arge hole 45 r.p.m. records. Tone arm 
comes to rest when the last record is played. 
Comes with two interchangeable plug -in heads 
which will accommodate host crystal or magnetic 
cartridges, including the G. E. Variable Reluctance 
Cartridge. Minimum mounting space 151/2" long x 
131/2" wide with 5%" above and 31/2" below mo- 
tor board. Wt. 20 lbs. Operates on 105 -120 volts. 
60 cycles. Priced at a $37.50 
new low PP s77 1 d 

HIGH FIDELITY TRIODE 
AMPLIFIER 

Grammes model 215ßA all triode basic amplifier. 
When the 2151(A is used with the finest program 
sources such as F.M. tuners or transcription type 
phonographs and coupled to the hest multiple 
speaker systems the result is reproduction of music 
as near to the original as is electronically possible. 

Frequency response of .5 db. Ill to 100,000 CI'S 
(8 watt level). Power Response .1 db. 20 to 20,000 
CI'S (15 watt level). Output impedance 8 to 16 
ohms (with a 30% mismatch permissible). Fin- 
ished in chrome; also has 2 AC. outlets. 105- 
120 89 volts, 60 cycles. Size 13 "x1/271 z "x8 ". $.50 
Wt. lbs. Price, each w .7 á! 

GROMMES MODEL 5OPG 
AMPLIFIER 

A 10 watt high fidelity single unit amplifier, with 
unusual performance. The output essentially free 
of harmonics and intermodulation distortion as 
well as transient and high frequency oscillation. 
Prequency response 20 to 211,000 CPS ± 1 db. The 
built -in pre-amp is equalized for une of G. E., 
Pickering and similar type magnetic pick -ups. Out- 
put impedances, 3 -4, 8 to 16 ohms. Attractive 
brown hamnlerloid finish. Size 11 "xl%i "x7 ". Wt. 
12 lbs. for 105 -120 volts, 60 cycles. $40.50 l'rice, each 

IS YOUR TUBE DARK? 
RE- VITALIZE THAT WORN OUT PICTURE 

TUBE WITH A CRT BRITENER. 
Get months stare service out of that alci picture 
tube. No tools required, just plug it in, and 
watch that old brilliance restored. Used an any 
AC conventional parallel circuit. Q' , C 

5 each PP V J Special price 

CAPITOL COMMODITIES CO., INC. 
1229 W. WASHINGTON BLVD. 

CHICAGO 7, ILLINOIS 
TEL. TAYLOR 9 -7393 
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systems are familiar to Americans. 
We think nothing of voice communica- 
tion between rooms in the same house, 
between offices in the same building, 
between upstairs and downstairs. We 
are destined, I believe, to become 
equally familiar with closed- circuit 
systems of sight transmission. 

"When the cost- of the camera at- 
tachments is sufficiently low to per- 
mit their use in the average home they 
may make the television receiver 
truly the control center of the home. 
The snap of a switch will turn the 
receiver from the broadcast program 
to view the children asleep in the 
nursery or at play in the yard, or the 
cooking on the kitchen range. The 
housewife will not only hear but see 
the caller at the door before she opens 
it." 

Up until last Fall the cheapest 
"camera chain" available for closed 
circuit TV sold for more than four - 
thousand dollars. These units were 
sold directly by their manufacturers 
and were installed and maintained by 
factory service people. 

Last Fall the Dage Electronic Cor- 
poration introduced a TV camera that 
carries a list price of $2850.00. When 
this camera was announced the Dage 
Company was literally swamped with 
inquiries about it, clearly demonstrat- 
ing the tremendous interest already 
existing in the field of closed- circuit 
television. 

In the span of less than a year's 
time closed- circuit TV camera sys- 
tems have dropped in price from more 
than five- thousand dollars to less than 
one -thousand dollars. The most im- 
portant factor in the cost of a TV 
camera is the price of the camera 
tube. The present list price of the 
Vidicon tube is around $400. RCA is 
said to be stepping up production of 
this tube and it is possible that pro- 
duction efficiencies and economies will 
result in a steady lowering of the 
price of this popular tube. 

It is obvious that Radio Corpora- 
tion of America visualizes closed -cir- 
cuit television as a potentially immense 
business in its own right perhaps, as 
Mr. Sarnoff said, "even surpassing the 
growth in broadcast television we are 
now witnessing." 

Last Fall, speaking before the 
NEDA convention in Atlantic City, 
Hal Bershe, renewal sales manager 
for the RCA tube department, told 
parts distributors assembled there, 
"Today, now, ITV is practical for 
millions of applications. Do you real- 
ize that in this statement we are 
suggesting that millions of television 
cameras may someday be placed in 
service ? Have you considered the pos- 
sibility of stocking Vidicon camera 
tubes, as you now do with 6L6's ?" 

Importance to Service Industry 
Many men operating TV service 

businesses have weathered the vicissi- 
tudes of the early "boom and bust" 
and subsequent periods of thoughtless 
service price cutting and user indo- 
lence to build stable business. opera- 
tions. Many of these men have ex- 

THESE PRACTICAL BOOKS 

GIVE YOU THE "KNOW -HOW" 

ERS AND TUNERS" 
Milton S. Kiver gives you 

all the answers on: 
UHF Antennas: Full 
analysis of each UHF 
type- design, opera- 
tion, directional char- 
acteristics, input im- 
pedance, gain -tells 

4 you type best suited 
for any given location 
and conditions. 

Transmission Lines, Matching Networks: 
tells how to select proper line to deliver 
maximum signal to receiver. 
Installation Practices: Practical advice on 
proper antenna location and routing of 
line to set; tells how to check for anten- 
na mismatch, how to determine whether 
system is properly installed. 
UHF Converters: Full analysis of all ex- 
isting self- contained types, including 
turret tuner strips. 
UHF Tuners : Covers tuner design and 
operation, ranging from parallel -wire to 
"butterfly" types -tells how they work. 

This book keeps you ahead in TV, 
makes you a UHF expert, for extra 
profits. Get your copy today. 
ORDER UHF -1 Only $1.50 

uhf 

"UHF CONVERTERS" 

Covers 21 Models 
Be among the first 
to understand the 
design and opera- 
tion of the new UHF 
converters and 
tuners. This book 
describes all the 
popular units and 
tells how they work 
with present VHF 
sets. Covers the 
following makes: 
Arvin, Crosley, Dumont, G.E., Mallory, 
Motorola, RCA, Raytheon, Regency, 
Sarkes -Tarzian, Standard Coil, Strom - 
berg, Sutco, Sylvania. To stay ahead in 
TV, you'll want this essential book. 
ORDER UC -1. Only $1.00 

ORDER THESE BOOKS TODAY: 

HOWARD W. SAMS a CO., INC. 

Order from your Parts Jobber today, or 
write direct to Howard W. Sams & Co., Inc. 

2203 E. 46th Street, Indianapolis 5,Ind. 

My (check) (money order) for $ 

enclosed. Send the following books. 

UHF -1 ($1.50) UC -i ($1.00) 

Name 

Address 

LCity Zone.... State J 
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ISPECIAL OF THE MONTH 
GENERAL ELECTRIC 2" METER $ 49 

0 -500 Ma. De., Flush Bakelite Case... Ea. 

NON -INDUCTIVE RESISTORS 

594 Ohmite, 250 Ohm, 100 Watt. 
Special, 5 for $2.50 

SOLA CONSTANT VOLT. TRANSFORMER 
Pri. 95-125 volts, 60 cy. Sec. Regulated $ 9.95 at 115 volts 30 VA. 
60 VA. $14.95 120 VA. $22.50 

OIL CONDENSER SALE 
2 MFD -2500 VDC.$2.95 3.75 mfd 660VAC..52.45 
4 MFD -2500 VDC. 5.95 .1 mfd 7500VDC .. 1.75 
2 MFD -3000 VDC. 3.95 .1 12KV DC 2.95 
3 MFD -4000 VDC. 5.95 .01x ..01 12KV DC 2.95 
1 MFD -5000 VDC. 2.95 5 mfd 660 VAC 2.95 

6 HY, 400 MA FILTER CHOKE 
Made by Acme. Only 30 Ohms DC Res. $250 
3000 Volt INS. ALL BRAND NEW. 
Priced at a fraction of cost. 3 for $6.50 

0 -150 MICROAMP METER 
G.E., 2" flush Bakelite case. Saale 0 -150 $4./15 
Microamps. BRAND NEW. A Terrific Value. .7 

FILAMENT TRANSFORMER ¢ 
10 Volts G' 6 Amps. Center tapped, 115 
V., 60 ny. Primary ONLY Ea. 

2 for $3.50 

G.E. PLATE TRANSFORMER 
Pri. 120 V., 60 cy. Sec. 1140 Volts Ct. @ 1 amp. 
Ideal for Bridge Rect. Fully Cased, Norm: $1.95 

Sealed. In original cartons. ONLY. ...ea IU .7 

MOBILE DYNAMOTORS 
MADE BY PIONEER AND EICOR 

6 Volts Input, 425 Volts at 375 
MA Output. 6a4.° Long. 4" Di- 
ameter. Weight 10 lbs. List 
Price Approx. $70.00. 
BRAND NEW, ONLY 

52495 
CARTER SUPER DYNAMOTOR 

12 Volts Input, 400 V. Output @ 200 MA Con- 
tinuous or 375 MA Intermittent duty. Model B420. 
Designed for Police, Aircraft and Ma- @A 

495 
rine Use. Small, rugged and effi- VL cient. Each 
BRAND NEW, ONLY 

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 51 ( Q 
low price of.... $ I 25 Each 10 for 9 9.0 
Panel Meters METER BUY 
NEW GOV'T SURPLUS OF THE YEAR! STANDARD BRANDS 

2" METERS 
0.10 MA AC 

52.95 3" METERS 
0 -50 Microamps $8.95 
0-100 Microamps 7.95 
0 -200 Microamps 6.95 
0 -400 Microamps 5.95 
0 -500 Microamps 5.95 
0 -10 Milliamp 4.50 
0 -150 Milliamp 4.50 
0 -200 Milliamp 4.50 
0 -300 Milliamp 4.50 
0 -500 Milliamp . 4.50 
0 -1000 Milliamp . 4.50 
0 -50 Volt DC (1 MA) 4.95 
0 -150 V. DC (1MA) 4.95 
0 -1.5 Volts AC 4.95 
0 -3 Volts AC - 4.95 
0 -150 Volts AC 7.50 

4" METERS 
0.200 Microamps $8.95 

2" Simpson Meters 
Round Bakelite Case 

Brand New - 
Original Cartons 

0- 300VoltsDC,1000 
Ohms 

A) 
/V $3.95 

(1 M 
DB Meter -10 to 

+20 $3.95 
2 FOR $7.50 

WIRE WOUND RESISTORS 
Stock too long to list. We can supply most sizes, 
so order what you need. 

5 Watts. From 1 Ohm to 40K Ohms..Ea. $ .09 
10 Watts. From 1 Ohm to 70K Ohms..Ea. .15 
20 Watts. From 4 Ohms to 50K Ohms..Ea. .20 
25 Watts. From 1 Ohm to 100K Ohms..Ea. .30 
50 Watts. From 5 Ohms to 100K Ohms..Ea. .40 

100 Watts. From 50 Ohms to 100K Ohms..Ea. .50 
ADJUSTABLE SLIDER, WIRE WOUND 

10 Watts from 1 Ohm to 10K $ .25 
25 Watts from 20 Ohms to 2.5K .35 

VACUUM CONDENSERS 
50 mmf. .5 KV, General Electric $ 5.95 
50 mmf. 20 KV, Jennings 7.95 

100 mmf. 20 KV, Jennings 12.95 
150 mmf. 20 KV, Jennings 16.95 

1 MEGOHM,1 % W.W. PRECISION RESISTORS, 
SNALLCRD55. 
ONLY 97c ea., 10 for $8.95 

MFD VDC 
.001 600 
.002 600 
.01 600 
.02 600 

BAKELITE CASED MICAS 
Price MFD VDC Price MFD VDC Price 

$ .18I .01 1 KV $ .45 I.02 2 KV $ .90 
.24 .002 1200 .35 .005 2500 .55 
.26 .024 1500 .65 1.002 2500 .45 
.26 .033 1500 .75 .004 2500 .50 

Min. Order $3.00-25% with Order 

PEAK ELECTRONICS CO. 
l 66 West Broadway, New York 7, N. Y. I 

l Phone WOrth 2 -5439 I 

122 

panded the scope of their activities to 
handle other facets of service in the 
electronics field like AM -FM radios, 
auto radios, and mobile 2 -way com- 
munications systems. In some cases, 
to level off seasonal fluctuations, these 
service executives have gone into 
home air conditioning, low voltage 
house wiring, and major appliance 
installation and maintenance. 

It is for these businesses that closed - 
circuit television holds the greatest 
immediate opportunities. In most of 
our discussions of ITV we have dealt 
with monochrome systems. Substan- 
tial progress has been made in per- 
fecting color TV equipment for closed - 
circuit work. Color TV has an especial 
appeal in medical applications and it 
is reported that one company is now 
in production on color TV cameras 
and monitors with the idea of aggres- 
sively exploiting the ready markets 
for this type of equipment. It is the 
plan of this organization to arrange 
for the installation, maintenance, and 
service of its systems by competent, 
independent TV service companies. 

However, it is imperative that any 
TV service organization that wants to 
share substantially in the growth of 
closed circuit television must start 
now to prepare its personnel in both 
camera circuitry and application idio- 
syncrasies of this type of electronic 
equipment. Where it was possible to 
learn a lot about TV service and in- 
stallation through `cut and try' in the 
early days, closed circuit installation 
and maintenance will require expert 
technical `know -how' right from the 
start. 

H-Fi Future 
One of the most interesting develop- 

ments in recent months is the an- 
nouncement by such primarily radio 
'and television firms as RCA, General 
Electric, Admiral, Philco, and I.D.E.A. 
( "Regency ") that they are entering 
the high -fidelity audio equipment field. 
These and other companies are finding 
out, just as Stromberg- Carlson did al- 
most a year ago, that there is a strong 
and ever -growing market for "pack- 
aged" high -fidelity systems or indi- 
vidual units which have been engi- 
neered to work together to produce 
the best results. These "matched" 
sets, which can be purchased at one 
time or added as the customer wishes, 
are gaining an enthusiastic acceptance 
among audiophiles. 

The tremendous interest in high - 
fidelity reproduction that music lovers 
have shown during the past two years 
through their attendance at audio 
equipment shows in various parts of 
the country, indicates an ever- widen- 
ing interest in custom -installed sound 
equipment in the home. 

The bottleneck in the exploitation 
of the high -fidelity market has been 
brought about by the wide variety of 
methods employed in distributing the 
equipment which is of interest to the 
mass market of home owners. Service 
businessmen have not been interested 
in promoting custom -installed sound 

equipment because after they have 
spent the money and time getting a 
customer interested in high fidelity 
equipment the customer will discover 
where he can buy the units at dealer 
prices and either buy them himself 
or drop the idea with the feeling that 
the service dealer is profiteering at 
his expense. 

In numerous instances service oper- 
ators have shown your editors where, 
after they had spent considerable time 
in detailing an installation of sound 
equipment for a church or a commer- 
cial organization, the principals in- 
volved bypassed them and bought the 
necessary units from a local parts 
distributor. In selling custom -installed 
sound equipment it is necessary to 
give the customer a layout of where 
the units will be placed, how the wir- 
ing will be accomplished, and details 
of the units that will be used in the 
installation. 

A novice to the hi -fi field, figuring 
on an investment in custom -installed 
equipment, quickly finds other hi -fi en- 
thusiasts who know all the answers - 
particularly about where you can buy 
the elements for a high -fidelity system 
at the lowest cost. When that happens 
the retail dealer who developed the 
interest is out of luck. He doesn't 
have a chance to close the sale or to 
get any return on the time and knowl- 
edge he has given in developing the 
consumer's interest. 

This situation has brought aggres- 
sive selling of high fidelity equipment 
to a standstill at the consumer level. 

The unfortunate part of this situa- 
tion is that the tremendous mass mar- 
ket for custom -installed hi -fi equip- 
ment will remain unexploited because 
of the lack of aggressive promotional 
activity at local levels. The present 
hi -fi market is largely comprised of 
the audio enthusiasts in the half mil- 
lion segment of our population who 
are familiar with the elements of 
electronic circuitry. 

This impasse may be broken some 
day by some manufacturer or corn - 
bination of manufacturers who set up 
sales programs for package sound that 
will be available only through author- 
ized dealers capable of installing and 
maintaining it. A "package" of quality 
equipment aggressively merchandised 
to home owners would find a receptive 
market among the many thousands 
who would appreciate the pleasures 
of high fidelity sound without the 
bother of trying to understand how it 
is accomplished. 

Service Business Categories 
When you speak of an electronic 

service business, the average man will 
visualize a one -man shop with the 
owner busy plying a soldering iron 
to the innards of an up- turned radio 
or television receiver. But while in- 
dustry attention has been directed 
largely to the expanding base pro- 
vided by new products and the 
extension of manufacturing and dis- 
tributing facilities, a great many 
changes have been taking place in 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


the businesses devoted to the servic- 
ing of electronics products. We felt it 
would be of interest to our readers in 
the service business to know the many 
categories into which the activity has 
expanded: 

1. Television (installation and serv- 
ice) 
(a) TV Service -dealer operated 
(b) TV Service -wholesale - for 

non -servicing dealers 
(c) TV Service -consumer only 

-complete service home and 
shop 

(d) TV Service -installations 
only -for dealers 

(e) TV Service -drive -in - cus- 
tomer brings set in -picks it 
up after service is completed. 

2. AM -FM radio service 
3. Phono service -automatic chang- 

er specialists 
4. Auto radio specialists 
5. Wire and tape recorders 
6. Audio equipment - (industrial 

and commercial) - sales and 
service 

7. Mobile 2 -way communciations 
equipment 

8. Industrial electronics mainte- 
nance 

9. Community and apartment house 
TV systems. 

In their travels about the country 
your editors have found several thriv- 
ing businesses that specialize in the 
servicing of wire and tape recorders. 
This type of equipment, now widely 
used in businesses and by professional 
people, has been passed up by most 
service operators. On the other hand, 
one typewriter sales store that went 
into selling wire and tape dictating 
machines soon found the adjustment 
and servicing of recorders to be a 
profitable avenue that supplies a con- 
sistent volume of business. 

TTLB Bulletins Available 
From time to time we have offered 

bulletins to our readers which cover 
various subjects of interest to people 

engaged in the service business. From 
time to time we get letters from 
readers asking for bulletins that were 
offered several years ago. Unfortu- 
nately, most of these bulletins are out 
of print. 

At the present time we have the 
following bulletins available to those 
who would like to have them: 

1. Financing a TV Service Business 
2. Standard TV Labor Pricing 

Schedule 
3. Your Market - Replacement 

phono needles, cartridges and 
changers 

4. Closed Circuit TV- Opportuni- 
ties for Independent Service 
Businesses. 

In requesting bulletins address your 
letter to: TTLB Information Service, 
P. O. Box 1321, Indianapolis 6, Ind., 
and include an addressed, stamped 
envelope. Twelve cents in postage is 
required for all four bulletins listed 
above. 30 

AMATEUR TELETYPE 
THE Southern California Radio Tele- 

type Society, an amateur group, has 
been publishing a highly informative 
and professionally laid out bulletin 
called "RTTY" since January of this 
year. "RTTY" carries articles on ama- 
teur teletype equipment and techniques, 
reports on station and network activities, 
and supplies information on the avail- 
ability of equipment, etc. 

A page called "Tape off the Floor" 
gives interesting gleanings from conver- 
sations between amati ur teletype stations 
all over this country and Canada. The 
SCRTS and "RTTY" plan to make an 
"Amateur Radio Teletype Handbook" 
available late in September. 

Subscription to "RTTY," which is 
non -commercial and non -profit, is not 
restricted to SCRTS members and may 
be had by anyone for $1.80 a year, 
which covers the cost of printing and 
mailing. Further information may be 
obtained from Merrill Swann, W6AEE, 
at 3769 East Green Street, Pasadena 10, 
California, the address of the Society. 

30 

Over -all view of the manufacturing area of Allen B. Du Mont Laboratories' new 
Instrument Division plant in Clifton, N. J. The new facility contains 118,000 square 
feet of space for the development and manufacture of cathode -ray instruments. 
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the new 

crattsmen üii 

FM -AM TUNER 

with built -in phono 
preamplifier and 
record equalizer 

Now- Craftsmen brings you a tuner 

that matches all your finest records .. . 

is setting new records for versatility, too. 

The C -800 is further evidence that 

Craftsmen leadership in high fidelity is 

something you can put your finger on, 

something you can hear. 

Front -panel -selected equalization for AES, LP 

or EURopean recording characteristics. In- 

verse feedback compensated dual -triode 
phono preamp for correct turnover and roll - 

off characteristics. 
Improved AM reception. Wider bandwidth 
for better fidelity, and sharper IF bandpass 
"skirts" for greater selectivity. 

Double- shadow tuning eye and AFC (no drift) 
on FM simplifies tuning. Front -panel AFC 

cut -out for tuning weak stations. 

Efficient new layout. Bottom plate, com- 

pletely shielded chassis minimize oscillator 

radiation, assure tuner isolation. 

Cathode follower audio output for remote 

installations; 2 volts at less than %2 %a dist. 

Detector output also has cathode follower 
for recording applications. 

Bass and treble controls continuously variable 
from attenuation to boost -flat position 

clearly 
AM, 

TV, Selector positions: FM, FM 
EUR, and Stare. 

with AFC, 

Mahogany- finish wood cabinet available. 

HIGH FIDELITY - LOW COST! ;- 44060, audio 

amplifier amplifier offers 10 watts 
20,000 cps., less than 
1% distortion. New 
streamlined chassis 
design. 

Write 
today for 

information 

THE RADIO 

crattsmen;. 
Dept. R -8, 4401 N. Ravenswood Ave. 

Chicago 40, III. 
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v 
PLATE 

(All primaries 
DC ratings 
output of a 

. 

O 

TRANSFORMERS 
are 

are approximate 
2- section 

r 1 

o J 

110 v. 60 cps, single 
values obtained 

choke input filter 

o 
phase) 

at 
using 

MV rect. tubes. 
VOLTS 

AC. R.M.S. 
D.C. 

VOLTS 
D.C. 
MA. FIG. PRICE 

PT 101 550 -550 400 150 B S 6.43 
PT 157 660 -6601* 500 250 B 8.42 

550 -550f 400 
PT 158 1080 -10801 1000 125 B 10.00 

500 -500 f 400 150 
PT 159 900 -9001 750 225 B 9.70 

800 -800f 600 
PT 167 1400 -14001 1200 300 C 24.10 

1175 -11751 
PT 168 2100 -21001 1750 300 C 30.58 

1800 -18001 1500 
PT 062 2900 -29001 2500 300 D 47.04 

2385 -2385f 2000 
*Simultaneous rating 

FILTER CHOKES 
(Smoothing) 

IND. CUR. DCR TEST 
TYPE HYS. MA. (OHMS) VOLTS FIG. PRICE 
181 10 200 140 3000 B $4.70 
182 10 250 125 3000 B 6.47 
183 8 300 80 3000 B 6.76 

Swinging input chokes 
187 4 -16 150 210 3000 B 3.82 
189 4 -16 250 125 3000 B 6.47 
190 3 -14 300 80 3000 B 6.76 

DYNAMOTORS 
ALL BRAND NEW -ORIGINAL PACKING 

INPUT OUTPUT 
TYPE VOLTS AMPS VOLTS AMPS PRICE 

PE 86 28 1.25 250 .060 $4.25 
DM 416 14 6.2 330 .170 6.75 
DM 33A - 28 7 -540 - .250- -3.95 
BD AR 93 28 3.25 375 .150 7.50 
23350 27 1.75 285 .075 3.95 
B -19 Pack 12 9.4 275 .110 8.95 

500 .050 
DA -3A* 28 10 300 .260 6.95 

150 .010 
14.5 5. 

5053 28 14 250 .060 3.95 
PE 73 CM ** 28 19 1000 .350 ** 
337 14 8 425 .160 7.95 
* Replacement for PE 94. 

** Price sent on request. 

INVERTERS 
PE- 218 -H: Input: 25/28 vdc, 92 amp. Output: 115 v. 

350/500 cy 1500 volt- amperes. New, $44.50 
PE-206: Input: 28 vdc, 38 amps. Output: 89 v 800 

cy, 500 volt -amps. Dim: 13 "x5Ye "x10'2 ". 
New. $22.50 

NAVY COR- 211095: Input 22 -30 VD'C /75 -60A. 
OUTPUT: 115V /400 CY. 1 KVA /8.7A. RPM: 4800. 1 With coupling provision for motor. Brand New. 

Original packing $150.00 

' TELEVISION TEST GEAR 
KAY MEGASWEEP. T.V. Align. Gen $215.00 
KAY MEGAPIPPER T.V. Mark. Gen. 85.00 
KAY MEGAMARKER SR. Chan. 2 -13 

Marker Gen. 95.00 
*All Equipment is used, but excellent. Guaranteed 
to be in A -I shape. 

RCA TV TEST PANEL 
Complete RCA TV Service and Test Laboratory com- 
prising the WV -95A Master Voltohmyst, WA -54A 
Beat Frequency Oscillator, WO -55A Oscilloscope, 
WR -67A Test Oscillator. WR -59A.TV Sweep Gene- 
rator, W11-39A Calibrator on a sturdy metal display 
rack. A complete TV service bench. $597.00 Used, but A -1 cond. 

APN -3 SPARE PARTS 
K- 901684 -501: SCS #229632.306, Trans. $2.49 
K- 901689 -501: SCS #229631.238, Trans. 2.25 
K- 901692 -503: SCS #229617 -70, Xfmr, Fil. ... 2.49 
K- 901699 -501: SCS #229617 -68, Fil. Xfmr. ... 3.45 
K- 901698.501: SCS #229618 -38, Plate Xfmr .. 4.29 
K- 901695 -501: SCS #229627 -19, Pulse Xfmr .. 3.50 

AUDIO TRANSFORMERS 
AT SUB Suhouncer, Multimatch, 200 ohms to 15 I< 

ohm C.T. and 100 1< ohm Grids $ .69 
AT731 H.F. Plate (1500 ohm C.T.) to V.C. (16/4 

ohms) 20 -15KC $3.29 
AT501 HI -Fi Special: PRI: 3000 ohms P -P /Sec: 

4/16/12/50/200 ohms 60- 10,090 CY. -I db 
50W $3.49 

AT152 HI -Fi Driver Pri: 10,000 ohms Sec: 40,000 
ohms PP Grids 50 -15 KC /I db $1.49 

AT602 Output to H. S. or line PRI: 14.200 ohms 
SEC: 8000/600 ohms $1.10 

AT449 H I-Fi Driver (5000 ohms) to P.P. output 
grids (4,000 ohms) 100 - 10,000 CY, 10 W 6V6 to 
PP 805's - $2.39 

AT666 Intercon Input: Spkr ( -4.8 ohms) to grid 
(250.000 ohms) $0.69 

AT4I5 Plate (18,000 ohms C.T.) to line (125 ohms) 
175 w. -500 -600 CY $1.95 

AT858 Plate (10,000 ohms C.T.) to line (125 ohms) 
125130 ohms) HI -Fi -50 W $6.95 

end M.O. or Check. Shipping Chas. C.D.D. 

COMMU, TIONS EQUIPMENT CO. 
131 Liberty S , ept N -8 New York City 7, N. Y. 
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Mac's Service Shop 
(Continued from page 66) 

"It's not so strange. People are 
pretty meter -minded. The gas man 
measures the pressure delivered to 
the house with a meter. The electri- 
cian uses a similar gadget on the 
mains. The garageman checks their 
car battery with a meter, and the 
local police may even, on occasion, use 
a meter to tell how many beers they 
have had. It only seems natural and 
businesslike to them that the TV serv- 
ice technician should have a device to 
measure the amount of signal deliv- 
ered to the set." 

"That meter does a fine job of 
checking set accessories, too," Barney 
remarked. "With it I can tell in a 
matter of seconds if a booster is 
boosting or not and how much. In the 
same way I can put it across the out- 
put of a u.h.f. converter and tell in a 
minute if the cause of poor u.h.f. 
reception lies in the converter or 
in the set. Along with this, of 
course, I employ the meter to meas- 
ure the u.h.f. antenna voltage. Since 
we installed those u.h.f. strips in 
the meter's turret - tuner, -the gadget 
is just as useful on u.h.f. signals as it 
is on v.h.f. measurements. Some of 
those u.h.f. antennas have mighty 
sharp lobes, and you need the meter 
to line them up exactly." 

"I was just thinking," Mac mused, 
"that we use the field strength meter 
around the shop for a lot of things 
besides the ones we've mentioned. For 
instance, I ran the signal generator 
into that two -set coupler we bought 
and then measured the output across 
the two receiver connections and found 
that one leg had twice as much out- 
put as the other. I used the meter_ 
again when I was building up that 
ladder -type attenuator so we might 
have as weak a u.h.f. signal as we 
want for checking fringe -area sets. 
The field strength meter tells me 
exactly how many sections to cut in 
or out to get just the signal strength 
required. 

"It is also just what the doctor 
ordered for checking the output and 
attenuators of our sweep and marker 
generators. You will recall that we 
found our sweep generator could not 
be reduced to a very low level of out- 
put until probing around with a piece 
of twin -lead connected to the field 
strength meter showed that the r.f. was 
coming out on the line cord. After we 
put a line filter inside the case, that 
put an end to the leakage, and the 
attenuator worked as it should." 

"Yeah, and that gave me an idea," 
Barney exclaimed. "I put a highpass 
filter on the input terminals of the 
meter and took it home with me to 
help track down some harmonic leak- 
age in my ham rig that was causing 
TVI. With a short length of twin - 
lead terminating in a two- or three - 
turn coil for a probe, that field 
strength meter makes the most sensi- 
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All above crystals sent pos paid. Also available 
in complete sets for SCR -608. SCR -528, SCR. 
028, and TRC, Foreign, wholesale, and dealer inquiries invited. Write in LARGE QUANTITY 
DISCOUNTS. 

COMPLETE SET -80 CRYSTALS 
In above gradations, INCLUDING 500 Kr. & 455 Kr. crystals. $12.50 Only Per set 

COMPLETE SET -120 CRYSTALS 
In above gradations, PLUS 500 Kc. & 455 Kc. crystals. @ (] Only Per set $16.95 
200 KC. CRYSTAL Ea. $2.25 
1,000 KC. CRYSTAL Ea. 3.25 

All crystals sold as is. 

J. J. GLASS ELECTRONICS CO. 

1615 S. MAIN STREET 
LOS ANGELES 15, CALIF. 

`4111111/ 

GET INTO 

ELECTRONICS 

You can enter this uncrowded, interesting field. 
Defense expansion, new developments demand 
trained specialists. Study all phases radio & 
electronics theory and practice: TV; Fill; broad- 
casting; servicing; aviation, marine, police radio. 
18 -month course. Graduates in demand by major 
companies. H.S. or equivalent required. Begin 
Jan., March, June, Sept. Campus life. Write for 
catalog. 
VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 

ANOTHER OUTSTANDING JOBBER 
RADIO PRODUCTS SALES CO. 

1237 - 16th St. 
Denver 2, Colorado 

HAS THE - 
SENSATIONAL NEW 

470 -K 7" 
SCOPE KIT 

IN STOCK! 

E/CO 

SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

NEW LISTI MANY ADDITIONS! 
Send stamped, self addressed envelope for 
List C. Add 25c for chart explaining AN 
nomenclature. 

R. E. BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 
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tive harmonic indicator you could 
hope for. Later I learned that Phil 
Rand in the June, 1952 issue of "QST" 
tells how this very meter can be modi- 
fied especially for running down TVI 
by installing a coax connector and a 
couple of filters and by drilling a hole 
in the panel so the oscillator coils 
may be adjusted to cover an extended 
range either side of the video carriers. 
I was able to track down my trouble, 
though, without doing this." 

"I am glad," Mac remarked dryly 
as he turned the channel selector 
knob to make sure no holes had been 
drilled in the panel. 

"Don't forget the tests we made on 
u.h.f. antennas and lead- ins," Barney 
said, "You had me up on the cold, 
cold roof connecting identical lengths 
of various kinds of lead line to the 
antenna and pouring water down 
along them while you sat here in the 
nice warm shop tabulating relative 
field strength readings." 

"Well, you were the one who 
wouldn't trust the attenuation figures 
given in the books," Mac retorted; 
"and then our findings were almost 
identical with the published ones. One 
thing worthwhile we did find out, 
though, was which of the various 
brands of matching transformers used 
for connecting a v.h.f. and a u.h.f. 
antenna to a single lead -in were the 
best. By connecting the lead first to 
the u.h.f. antenna and then to the 
v.h.f. antenna and noting the relative 
signal strength received, and then by 
using the various types of matching 
transformers one at a time and tak- 
ing new u.h.f. and v.h.f. readings, we 
got a clear picture of the effect each 
transformer had on the two signals." 

"The thing I like about using a field 
strength meter is that it teaches you 
what kind of performance to expect 
out of each brand of receiver," Bar- 
ney said. "That is important in this 
area that is ultra- fringe v.h.f. but 
primary u.h.f. since we got our new 
station. While I realize this meter is 
not intended to measure received sig- 
nal strength in absolute microvolts - 
such a job would cost several thou- 
sands of dollars -it is a very depend- 
able indicator of relative signal 
strength. Using it, we have learned 
that we must have a reading of ten 
to fifteen microvolts to make some 
sets hold sync, while others will hang 
right in there down to two or three 
indicated microvolts. Certain models 
will be snow -free when our meter 
shows 100 microvolts; others take two 
or three times this amount. Knowing 
what to expect out of a set is dog- 
gone important, but first you have to 
know what goes into it." 

"That's right," Mac agreed. "The 
signal is what the technician has to 
work with, and with a good field 
strength meter he can trace it be- 
yond the antenna terminals right up 
to the antenna itself. Considering the 
important part that the antenna plays 
in TV reception, I should say that was 
essential." 
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PAY LESS FOR TUBES 
INDIVIDUALLY BOXED FULLY TESTED EACH TUBE GUARANTEED FOR SIX MONTHS 

Type Price r Type Price I Type Price Type Price 
1B3GT $ .69 6ASS $ .50 6K6GT $ .41 12ÁZ7 $ .70 
LHSGT .46 6AT6 38 6L6G .80 12BA6 .45 
IL4 .57 6AÚ6 .43 6L6GA .80 12BE6 .47 
1N5GT .57' 6ÁV6 .38 6S4 .46 12BH7 .63 
IRS .56 6B4G .96 6SA7GT .52 12BZ7 .75 
ISS .47 6BA6 .45 6SJ7GT .47 12SA7GT .52 
1T4 .56 6BC5 .53 6SK7GT .50 12SK7GT .50 
1TSGT .71 6BDSGT .89 6SL7GT .62 12SL7GT .61 
1X2 .67 6BE6 .47 6SN7GT .54 12SN7GT .54 
3Q5GT .65 6BF5 .60 6SQ7GT .42 12SQ7GT .44 
354 .55 6BG6 1.34 6T8 .78 19BG6 1.35 
3V4 .56 6BH6 .57 6U8 .85 19C8 .94 
SU4G .43 6BJ6 .48 6V6GT .46 19T8 .75 
SV4G .73 66157 1.10 6W4GT .45 258Q6 .85 
SY3G .34 6BL7 .83 6W6GT .57 25L6GT .45 
SY3GT .30 6686 6X4 .34 25Z6GT .42 
5484 .46 6121Q7 

.89 
1.10 6X5GT .33 3545 ,4E 

SAF4 1.40 6BZ7 6Y6G .59 .47 
SAGS .54 1.10 7N7 .52 35C5 .47 
6AKS .95 6C4 34 12AT6 .38 3505 .47 
6AK6 .63 6CB6 .53 12ÁT7 .68 35W4 .31 
GALS .40 6CD6 1.85 12AÚ6 .43 35ZSGT .3C 
6AN4 1.30 656GT .45 12AU7 .55 SOBS .47 
6AQ5 .46 6H6GT .49 12AV6 .38 SOCS .47 
6AQ6 .42 6JSGT .40 12AV7 .80 50L6 .47 
6A05 .38 6J6 .62 124X7 .61 11723 .35. 

Motorola Ballast Tube 8-17A485459 .30 11726 .6E 

Each tube is performance- proven. 25 % deposit must accompany all orders. Balance C.O.D. All paces 
for under $10.00 

N.Y.C. 
orders If.s made with 

Subject to Prior Sale. 
can 

Importer inquiries invited. charge 

PHILLIPS TUBE COMPANY 
2281 Nostrand Ave. 
BROOKLYN 10, N. Y. 

CLucnrdale 3- 8010 -1 -2 

IT'S HERE! 
The NEW IMPROVED 

DAVIS SUPER -VISION 
ALL- CHANNEL TELEVISION ANTENNA 

For FRINGE AREA and DX 
Brings in the Signals STRONG 

and CLEAR up to 125 Miles and 
More Away from the Station 

The NEW DAVIS 
SUPER -VISION 

has been 

WIND- TESTED 
and 

WEATHERIZED 
...STURDY BUILT and 
STRENGTH -INCREASED 

so it will stand the gaff in 
any part of the country 

TRADE MARK REG. 

AT 
i 

DAVIS ELECTRONICS 
BOX 1247, Burbank, California 

"The Original Antenna Sold With A 
Money -Back Guarantee" 

Built By America's Fastest Growing 
Antenna Manufacturer 

YOUR JOBBERS, or MAIL COUPON TO: 
--I 

1 

SIRS: RUSH INFORMATION TO ME AS CHECKED: 
Send Complete Information -and Technical 
Data on New SUPER- VISION ANTENNA. 
Send Name and Address of NEAREST JOBBER. 

Name 

Street 

City State 
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THE 

WRENCH 
WITH THE 

SCREWDRIVER ACTION if 

REG. U. S. PAT. OFFICE 

120 STYLES and SIZES 

ASSEMBLY WORK 
REPAIR WORK 
RADIO 

TELEVISION 

INDUSTRIAL 

AIRCRAFT 

126 

STEVENS WALDEN, Inc. 
WORCESTER 4, MASS. 

SERVICE HINTS 

ON EMERSON TV SETS 
CHASSIS 120094A 

60 -cycle buzz. 
To eliminate such buzz from the 
audio when it is present even at 
low settings of the volume con- 
trol, do the following: 
1. Dress all leads to the picture - 

tube socket as far from the 
6T8 tube as possible. This can 
be done by securing the green 
grid lead wire to the side of 
the cabinet. 

2. If the buzz persists, realign 
the sound circuits and sound 
traps. 

CHASSIS 120095 
Bright noise streaks. 
To eliminate such disturbances 
from the picture, remove the 22- 
ohm resistor connected between 
the tuner frame and `B -", and 
replace with a jumper wire. 

CHASSIS 120095B 
Audio buzz. 
Change condenser C. (1500 ppfd.) 
to a 220 -µpfd. unit. This is the 
cathode bypass condenser of the 
sound mixer tube (V4, 12AT7). 

CHASSIS 120109 & 120120 
Replacement of the 2- megohm high- voltage 

resistor. 
This resistor is R.6 in the 120109 
chassis, and R. in the 120120 chas- 
sis. When replacement of these 
resistors becomes necessary, a 
680,000 -ohm, 2 -watt Allen Bradley 
resistor should be placed in series 
with the new 2- megohm unit. 
No substitutes should be used for 
either one of these resistors. The 

1B3 

680K 2WATT 

BLOB OF SOLDER 

2MEG. SPECIAL 
CARBOFILM TYPE 
RESISTOR 

method of mounting is shown in 
the accompanying diagram. 
The junction of the two resistors 
should be looped, and a large blob 
of solder should cover any points 
or sharp ends. This prevents 
ionization of the air, or arcing. 

CHASSIS 120118B 
Loss of horizontal sync. 
1. Replace the horizontal oscil- 

lator and control tube (V43, 
12SN7GT). 

2. Replace C4, (.002 pfd., 400 volt) 
condenser with a 600 -volt unit 
of the same value. 

Bad arcing in raster, small irregular raster. 
Replace T, horizontal oscillator 
and phasing coils. 

CHASSIS 120123B 
Intercarrier buzz. 
To eliminate this condition, do the 
following: 
1. Remove the following compo- 

nents from the circuit : 

a. C2 (110 ppfd.) connected 

V5 
6AU6 

47ppfa. 
07 

16- 

33K 
1 /2W 

PART OF 
658 GT 

1500 
Apea. 

0V. 
Apta. 

B 
NEUTRA 

TO GRO 
0F 65867 

024 
22K 
RI] - R21 

8+130V. B+ 65V. BK 001 
8 NEUTRAL. CO2 

b. 

MEG 
R22 

between pin 5 and pin 2 of 
V6 (6S8). 
Resistors R,s and R20 (100,- 
000 ohms) from lug 5 of 
T6, the discriminator trans- 
former. (Lug 1 has a green 
dot, lug 3 has a blue dot. 
Numbers run counterclock- 
wise.) 

c. B. (8200 ohms) and C. 
(1500 µpfd.) from pin 6 of 
V6 (6AU6). 

d. R. (2200 ohms) from the 
"B+" point on the termi- 
nal strip to lug 4 of T6. 

2. Reconnect the following com- 
ponents: 
a. Remove pigtail of R. (68,- 

000 ohms) going to pin 5 of 
6S8, and connect to lug 5 
of T6. 

b. Remove lead from pin 3 of 
6S8, and connect to pin 5. 

c. Add a jumper wire from 
lug 4 of T6 to pin 6 of the 
6AU6. 

3. Add the following components: 
a. A 33,000 -ohm, 1/2-watt re- 

sistor in parallel with a 
4 -pfd., 50 -volt electrolytic 
condenser, from pin 3 of 
the 6S8 to "B neutral" on 
the nearby terminal board 
(second lug from tuner), 
with the negative side of 
electrolytic to pin 3 of 6S8. 

b. Add a .001 -pfd., 400 -volt 
condenser from pin 6 of the 
6S8 to "B neutral." 

The accompanying diagram above 
shows the new circuit. 
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4. Align the sound circuits as 
follows: 

a. Place a d.c. v.t.v.m. (nega- 
tive scale) across the 4 -pfd. 
electrolytic, ground termi- 
nal to "B neutral" (plus 
side of electrolytic). 

b. Tune in a good television 
station. 

c. Adjust Le and primary of 
T. for maximum meter de- 
flection. 

d. Remove meter and adjust 
secondary of T. for maxi- 
mum sound with minimum 
buzz. (The secondary of T. 
is on top for Part No. 
708018; on bottom for Part 
No. 708017.) 

CHASSIS 120124 
Interference on AM radio sets in vicinity. 
Construct a filter as follows: 
Connect a .05 -pfd., 400 -volt con- 
denser in parallel with a 100,000 - 
ohm, 1 -watt resistor from the line 
switch side of the a.c. input plug 
to ground. 
Unstable sync clue to internal radiation. 
To eliminate the effect of internal 
radiation on synchronization cir- 
cuits of the receiver, do the fol- 
lowing: 
1. Add a 1500 -ppfd. condenser 

from the "B +" side of fuse, 
F,, to chassis. (Keep the leads 
about 1/4" long.) 

2. Add a metal shield 4" long, 
2" wide, along the side of the 
i.f. dummy lug strip. 

3. Change condenser, C,3, 
50 ppfd. (mica) to 42 
(ceramic, 2000 volts). 

4. Change condenser C,, (18- ppfd., 
6000 -volt mica) between the 
plate of the 6BG6 tube and 
chassis, to an 18- µpfd., 6000 - 
volt ceramic unit. 

from 
ppfd. 

CHASSIS 120127B ä 120128B 
Neck shadows. 
If a shadow on the right -hand 
side of the picture tube persists 
after the beam bender focus coil 
and the deflection yoke have been 
properly adjusted, do the follow- 
ing: 
1. Reverse the electrical connec- 

tions to the focus coil. 
2. Magnetize the molded iron 

core in the deflection yoke as 
follows: 
a. Remove Viz (6BG6), V17 

(1B3), and V1e (6W4) from 
their sockets. 

b. Remove the white lead 
from the horizontal deflec- 
tion yoke at the width coil 
(junction of L and Re,, 
750 -ohm resistor), and con- 
nect to a "B +" 230 -volt 
point (red lead on electro- 
lytic condenser). 

c. Connect the negative ter- 
minal of a spare 40 -pfd., 
450 -volt electrolytic con- 
denser to the chassis. 

d. With the set operating mo- 
mentarily, touch the posi- 

August, 1953 

COAXIAL CABLES: 
RG -8 /U (SPECIAL) 51.5 ohms. Same size RG -8 /U. 

Prices: I to 100 ft. @ 8c per ft. -100 to 500 ft. @ 
7' /ze per ft. -500 ft. and over @ 7e per ft. $ 15.00 RG- 34/U -71 ohms, 145 ft. length J 

RECEIVER AND TRANSMITTER 
RECEIVER BC -229 or 429 -TRF Receiver with 3 

Plug -in Coils to cover Freq. Range 201 to 398, 2500 
-4700, 4150 -7700 KC. With 6 Tubes: I /37 -I /38- 
3/39. Power Supply required, 6 or 12 Volt & 256 

Schematic incl áeä x7 USED:$8.95 
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 

Schema iczinclud d x7 USED: $8.95 
SPECIAL BUY -BOTH RECEIVER AND TRANS- 
MITTER $15.00 

BLOWERS -115 VAC 60 CYCLE 
SINGLE TYPE: (Illustrated at 

left) 100 CFM. 21/2" intake: 2" 
outlet. 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; 33 /e" x 3" Dis. Com- 

plete size: 41/2" W x 83 /a" H x 81/2" D. Order No. 
2C067 $14.50 

FLANGE TYPE: 140 CFM. 31/2" intake; 21/2" Dis. 
Complete size: 71/2" W x 7'/4" H x 6s /ÿ' D. Order No. 
1C807 $13.95 

FLANGE TWIN: 275 CFM, 41/2" intake; 3'/4" X 3" Dis. 
Complete size: 1131/2' W x 8%" H x 8 -1/16" D. Or- 
der No. 2C069 $21.95 

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. $4 95 Price e vJJ 

INPUT: OUTPUT: STOCK- No.: PRICE: 
14 V.DC. 330 V. 135 MA. DM -330 $7.95 
12 V.DC. 250 V. 50 MA. DM -25 8.95 
12 or 24 V.DC. 500 V. 50 MA. USA /0515 4.95 

PE -103 DYNAMOTOR 
6 or 12 Volt input; output 500 Volts 160 MA. Com- 

plete with battery cables, circuit breakers, and filter 
base. Prices: NEW: $39.95 -USED: $29.95 

OUTPUT CABLE f /PE -103 -8 ft. CD -501 $2.95 

PE -101C DYNAMOTOR 
6 or 12 Volt 

(Reprints of original CQ 
conversion articles - Oct. 
and Dec., 1952 issues, furn- 
ished.) 

This is the Dynamotor 
the Hams have been talking 
about! Easily adapted to 

supply 625 V. @ 150 MA. and 325 V. 125 MA. at 
12 Volts -or 300 V. 90 MA. and 160 V. 110 MA. at 
6 Volts. (Illustration shows modified.) N EW : $4.95 

BATTERY SWITCHING UNIT and 
METE Rused to switch load from one battery to 
another -or 6 to 12 Volts. Contains Weston 2" Meter 
-0 -15 Volt DC Scale for reading battery voltage. 20 
Amp DPDT Switch and Indicator. Case size: 4" x 
6%4" X 23/4' NEW: $2.95 

ANTENNA EQUIPMENT 
MAST BASES- INSULATED: 

MP -132 BASE -Illustrated at left -I" 
heavy coil spring, 2" insulator. Overall 
length: 111/2." Weight: 2% lbs. 
Price $3.95 

MP -S -33 BASE -Insulated type with heavy 
coil spring and 5" dia. insulator. Re- 
quires 2" hole for mounting. Weight: 
9 lbs. $5.95 

MAST SECTIONS FOR ABOVE BASES 
Tubular steel, copper coated, painted, in 3 
ft. sections, screw -in type. MS -53 can be 

used to make any length with MS -52 -51 -50.49 for 
taper. Any section 50c Each 
Larger Diameter Section: MS -54 $1.25 

¡ 

TRANSFORMERS-I10 V. 60 CYCLE PRIMARIES: 
5 Volt CT- 25A- 10,000 V. Ins. OPEN FRAME -6" x 

5" x 41/2" $7.95 
6.3 V. 1 Amp 125 24 V. 1 Amp 1.95 
24 V. 'Y2 Amp 1 50 24 V. 6.5 Amp 5.95 
6 -24-or 30 Volt 8 Amp 5.95 

Address Dept. RN Minimum Order $5.00 Prices F.O.B., Lima, O. 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES 
132 SOUTH MAIN ST. 

LIMA, OHIO 

17" Table 

$12268 
Pl. $12.27 Fed. 

Excise Tax 

20" Table 

$13450 
PI. $13.45 Fed. 

Excise Tax 

Check these lux- 
ury features: 
Ultra sensitiv- 
ity, dynamic 
range control, 
UHF adaptabil- 
ity, Duo power 
supply, Acous- 
ticlear Sound 
system ... all 
in a beautiful 
Mahogany fin- 
ish cabinet. 

$14995 
Pl. $15.00 Fed. 

Excise Tax 

21" Console 

$16495 
Pl. $16.50 Fed. 

Excise Tax 

ALSO AVAILABLE TV CHASSIS 
All sets have full 1 -yr. factory picture tube war- 
ranty, and standard 90 -day RTMA parts warranty. 
Mail and Phone Orders Filled. $25 deposit, balance 
C.O.D., Shipping Charges Additional. 

STEPHEN SALES CORP. 
45 Crosby St., N. Y.12, N.Y. Phone: W04 -8233 

Dealer Inquiries Invited 

TELEPHONE 
EQUIPMENT & PARTS 

New TS9 handsets for EE8 telephone E9ch $7.00 
Reconditioned & tested TS9 handsets Each 4.95 
New WECO F1W handsets less cord Each 6.50 
Reconditioned F1W handsets with 3 cond 

cord Each 4.95 
EE8 field telephones reconditioned & tested . Ea. 19.50 
New ATR Inverter -Input 110V.D.C.- O.P.115V. 

A.C. . Each 40.00 
NEW Raytheon Rectifilters. Input 115V.A.C.- 

Output 24V.D.C. -1.0 Amp Each 50.00 
New PL68 plugs Each 1.00 
New PL58 plugs Each .50 
New PL -7104 plugs . Each .75 
New PL47 plugs with 41 /p foot Cord Each .75 
New CD 404 cords less plugs for TS13 -15 -11 

handsets Each 1.50 
New WECO BSA telephone ringers Each 2.50 
20 -line WECO jack Strips Each 7.00 
10 -line lamp jacks Each 4.00 
New R.C.A. 90 Watt Amplifiers 50 -60 cycles 

115V.A.C. Each 50.00 
Upright desk telephones for Extensions, In- 

tercoms, etc. Each 1.40 
NEW WECO F1 & HAI elements for handset. Ea. 1.35 
New CC- 333 -3 cond. cords Each .40 
New WECO T3OQ throat mikes Elch .90 
EE2 units less cord for BD72 switchboards, 

complete . Each 1.00 
New RSI29A remote control units w /hag, ex- 

port packed . Each 16.00 
EES Army field telephone PARTS. 
New EE65G wire chief test sets Each 35.00 
Sound power receiver & transmitter units. Each 2.00 
Lineman's pole safety belts Each 5.00 
Dials WECO 4H Each 2.50 
Dials Conn. Tel. Each 1.75 
Batteries Burgess, BA 70 Taps -4 & 1/2 V.- 

60V.-90V. Each 5.00 
Batteries BA 40 -Taps 1.5V. & 90V Each 3.00 
Batteries BA 205U- Tap -30V. Each 3.00 
Batteries BA 39- Taps -7.5V. & 150V.....Each 5.00 
Batteries BA 206U- Taps -9V. Each 2.00 
New RAK -7 Filter reactors, 

ohms 
D.C. res. 210 

Each 5.00 

TERMS: Check with order F.O.B. Brooklyn, N. Y. 

EASTERN TELEPHONE CO. 
323 Vanderbilt Avenue Brooklyn 5. N. Y. 
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HARVEY 
WHERE YOU 

FIND the FINEST 

Presenting 
The NEW 

NATIONAL 
NC -88 

Receiver 
Covers 540 kcs to 40 coos, 
with illuminated calibrated band - 
spread scales for 80, 40, 20, and 10 
meter bands. Has tuned RF stage, two IF stages, 
and two high fidelity audio stages, with phono 
input and tone control provided with built -in 
speaker, antenna trimmer, separate high fre- 
quency oscillator, gain control, noise limiter, AVC, 
headphone jack, and send- receiver switch. 

Complete with tubes $1 19 

-----_- 

GONSET 
"COMMUNICATOR" 

A complete two -way station 
for 2 meter band operation. 
Suitable for mobile or fixed 
location use. Receiver is a 
sensitive superheterodyne 
with built - in noise clipper 
circuit and 6807 Cascode rf 
stage. Transmitter uses 2E26 in 
final 15 watts input. Employs 
8 mc. crystals for stability, 
and has a range of over 100 
miles. Operates on either 110 volts AC or 6 volts 
DC. Weight approx. 16 pounds. 
Complete with Tubes (less crystal - p 
and microphone)........_- .._ ..............._.. .........................$19950 
Also available for commercial or airport Unicorn 
applications. With crystal -.............$299.50 

THE ORIGINAL WILLIAMSON 
HR-1 5 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, 
phono- preamp, crystal pick -up, or other signal 
source. Absolute gain is 70.8 db with 20 db of 
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 
HR -15 as above, but with Partridge CFB Output 
Transformers (hermetically sealed ) ....................$90.00 
PARTRIDGE OUTPUT TRANSFORMERS available 
separately. WWFB $26.00 CFB $40.00 

NOTE: HR -15 Kits may be had with British 
KT -66 Output tubes for $3.00 additional. 

Generous Trade -in Allowance 
Made for All Equipment 

Visit the Harvey AUDIOtorium 
See, hear, and compare sound equipment from 
the largest selection available anywhere. 

NOTE: Prices Net, F.O.B., N.Y.C. 
Subject to change without notice. 

Harvey 
RADIO COMPANY, INC: 

103 W. 43rd St., N. Y: 36, N: Y. JU 2-1500 
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tive side of this electrolytic 
to pin 3 of the V50 (6W4, 
damper tube) socket. 

e. Remove the 40 -µfd. electro- 
lytic making sure to first 
discharge the positive ter - 
minal to the chassis to 
avoid a shock. 

f. Replace tubes and recon- 
nect yoke. 

Black vertical line at left of picture. 
This is generally caused by Bark - 
hausen oscillations. After normal 
means (adjusting the horizontal 
drive condenser or changing the 
6BG6) to eliminate this interfer- 
ence have been tried, and if the 
oscillation persists, do the follow- 
ing: 
Break the cement which glues the 
6J6 heater choke to the under- 
side of the tuner chassis, and 
press this choke away from the 
chassis (toward turret). See the 

RETAINING 
SPRING 

6J6 
HEATER - _....- CHOKE.-. 

RETAINING SPRING 

F- - o 

accompanying diagram. This can 
be accomplished by removing both 
sets of coils for Channels 4, 5, 6, 
11, 12, and 13, and then gently 
prying the choke loose with a 
screwdriver. Be careful not to 
damage or change the shape of 
the coil. 

CHASSIS 120142B, 1201438 
Horizontal foldover. 
This condition is characterized by 
white hash within the left quarter 
of the picture which varies with 
the setting of the -horizontal- -hold 
control. 
To cure this, do the following: 
1. Replace resistor R;5 (220,000 

ohms) connected through con- 
denser C. (82 µµfd.) to pin 1 

of V. (6SN7 horizontal control 
tube) with two 100,000 -ohm, 
1/2 -watt resistors in series. - 

2. Connect a 25 Nufd. ceramic 
condenser from the junction of 
the two 100,000 -ohm resistors 
to chassis, ground. 

Raster comes on after sound (more than 
one minute later). 

This usually is the result of a 
slow- starting horizontal oscilla- 
tor, and may be cured by the 
following: 
1. Check the 6AX5 low- voltage 

rectifier tubes (V and V20). 
These may have low emission 
causing a low "B+" voltage. 

2. Change the 6BQ6 horizontal 
output tube (V.). It may be 
necessary to try a few tubes 
since some of these may have 
slow heaters. 

3. Check Cho, the 10 µfd. `B+" 
boost filter condenser, and re- 
place if leaky. 

4. Check all solder connections 

in the 6SN7 horizontal oscil- 
lator and control circuits (V,5 
and V10). 

5. In low line voltage areas, 
change the value of Rg5 (at pin 
10 of the CRT) from 22,000 
ohms to 15,000 ohms. 

6. Try a new horizontal phase 
coil L; and oscillator trans- 
former T.U. These may have 
shorted turns or may be open- 
ing intermittently. 

CHASSIS 120166D 
Vertical roll. 
When this occurs with the recep- 
tion of noise interference, it may 
be corrected by replacing the 150 - 
ohm resistor, R,,; (grid resistor 
from pin 4 of 6SN7 vertical oscil- 
lator, Vrs, to ground) with a 100 - 
ohm unit. 
Hiss in fringe areas 
To increase the signal -to -noise 
ratio and reduce hiss in fringe 
areas, change the value of C. 
(from volume control to ground) 
from .001 µfd. to .002 /dd. 

CHASSIS 120166D, 120168D. and 120169B, 
F. & D 

Picture wiggle. 
This may be caused by incorrect 
lead dress of the picture tube 
leads. 

To correct this, do the following: 
1. Dress the yellow lead to the 

cathode of the picture tube 
(pin 11) away from the hori- 
zontal oscillator tube (V,3, 
6SN7) to prevent stray pickup 
of video information by the 
oscillator tube. The yellow 
picture tube lead can be 
secured to the deflection yoke 
support bracket. 

2. Dress the white lead to the 
fringe compensator "on -off" 
switch away -- from - -- the hori- 
zontal phase coil (L) and the 
grid of the 6SN7 horizontal 
oscillator tube (pin 4 of V.). 

CHASSIS 120168D 
Popping sound in audio. 
When this condition occurs at the 
same time that the picture starts 
to roll vertically or when the ver- 
tical hold control is adjusted, it 
may be cured by installing a 100 - 
ohm, 1/2-watt resistor between the 

VERT. OUTPUT 
VIS 

6W6 GT 

PULSATING 
VOLTAGE 

-9V To +:25V. 

VERT. OSC. 

2.2 
MEG. 
R95 

210V TO 230V. VIDEO AMPL 
C74 

BLUE .0I 

ii 
20v. 

TO 36V 

C72 
loo 

t 200K 
290ILR99 

GREEN 

GILD VERT. 
COILS 

.1 RED 

R97 +230v. 470 

VERT LIN. CONTROL 

screen and plate of the vertical 
output tube (V59, 6W6), as shown 
in the diagram. 
Hiss noise in fringe areas. 
To reduce the amount of hiss, add 
a decoupling condenser to the 
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SENSITROL RELAY 
WESTON SENSITROL, coil sensitivity only 10 micro- 
amps! Built like meter. At 1Oua, needle swings over 
into permanent magne- which grips it to close con- 
tacts rated 1 ampere. Perfectly damped; vibration will 
not close contacts. Built -in reset relay unlatches 
contacts when 12 to 24 volts AC or DC is momentarily 
applied to reset leads. The Sensitrol works directly 
from photocells. thermocouples, or any source of m- 
ute current. No electronic amplifier needed! LL'LL ff (lG 
A $69.50 precision device for only tDD .7U 

SENSITIVE POLARIZED RELAY 
This Is the device that the services use to replace 
seisyns. Now offered to the public for the first time! 
SP /DT, both contacts normally open. The POLARITY 
of an applied 1, VDC. 5 MA current determines which 
contact closes. Use for micro-positioning, remote con- 
tin], model control, etc. Our free data sheet shows 
you just how to u it. In metal box with two 

tke J5 Other heavier duty relays. NEW, slightly dirty. .DU AJ 
(Shipping weight, 4 lbs.) 

SUPER SENSITIVE RELAY BK -7 -B 
Single pole, double throw. Coil 9000 ohms. Sensi- 
tivity accurately adjustable on calibrated scale. At 5 
on scale sensitivity is 1/a milliamp (1 milliwatt. 2 
volts) and from 5 to 40 on scale the sensitivity de- 
creases linearly to 1.5 ma (9 milliwatts, 6 volts). 

teleetering. voice-operated or Thousands of s 
e 

m 
capacity operated or thermocouple operated circuits, 
sequence circuits, etc. Fully encased, 1 1/ "x3a /p "x 
11/4" deep. Weight. 6 oz. With hinged contact- inspec- 
tion door and screwdriver ad.iustable stationary - tacts....Brand New, Only $1.95 each. 10 for $17.50 

(Shipping Weight, each, 1 lb.) 

A SENSITIVE RELAY! 
Closes at 4 to 5 ma. (Extra set of SP /ST contacts for 
additional sequence, close at 6.5 ma.) Coil 6000 ohms. 
Sensitivity easily altered by bending limit arm r 
changing spring. Only 11/2" x 21/e" x l5 /s" overall. 
Dozens of applications. and offered at a "stock up" 
price. Removed from clean equipment. 

ONLY 98c each, 3 for $2.75 
PRECISION CALIBRATING CRYSTAL 

200 KC. Same as used in late model Collins Auto - 
tune Xmtrs. In FT -241 -A holder (1/2" pin spacing). 
Use in Pierce untuned oscillator circuits to get check 
points very close together all the way up the spec- 
trum. BRAND NEW $2.95 

12 CHANNEL T -V TUNER 
Complete front end, famous make "Silver Circle." 
Furnished with original factory instructions, less 
tubes. Dozens of uses: converters, etc. The 
TV bargain of the sy re for builders.. amateurs, stu- 
dents. These are factory refected for minor 

.pa5.n0 damage .... .......ONLY $1.95 each, 3 for ,pJ 
(Shipping Weight, each, 3 lbs.) 

OIL FILLED FILTER CONDENSERS 
(All famous makes) 

10 mfd, 600 vdc; 3 "x13 /9 "x55 /a" 
OA . ND NEW $2.25 

6 -6 mfd, 600 vdc, 21/ "x21/ "x41 /y" high, bolt 
rnountin". lugs under....... BRAND NEW 2.25 

8 -8 mfd, 600 vdc, 2t /o "x21 /e "x4" high, holt 
mounting, lu,.s under BRAND NEW 2.95 

2" PM SPEAKERS, heavy magnets. 
BRAND NEW $1.25 

12 VOLT RECEIVE') DYNAMOTORS. Deliver 
250 vdc, 60 ma. Shinning wt. 4 Ills. 

EXCELLENT USED $7.95 
274N PLUG. 7 -prong male plug to fit back of command 

v 's. a 1 xmtrs. This is the same plug as used in the 
corks. NEW. each 21e: five for. .51.00 
Local Control Adapter Parts for 274M or ARC -5 rcvr. 
Exact pot. switch. knobs. etched plate. and instruc- 
tion data. Ready to mount 51.29 

MOBILE VHF ANTENNA KIT 
Famous make. designed for two -way police and taxi 
operation. Comnlete with 16" chrome plated detach- 
able rod, base fitting, 10' coax, dope sheet. QQc 

BRAND NEW, Only vo 
( Shinping weight, 2 lbs.) 

PE -101 -C DYNAMOTOR. Brand new. 95 $4. (Shipping weight, 13 lbs.) cDh í7J 
OUTPUT TRANSFORMER. 5000 ohms input to TWO 
outputs, 300 ohms or 3.5 ohms: Use as output for 
12A6, 6V6, etc.. or to match speaker or headset. 
NEW, potted, shielded 79c 
ANTENNA MAST SECTIONS, MS -49, 50, 51, 52, 

39(.. New, original packing Each 

CRYSTAL MICROPHONE GIVEAWAY! 
Sensitive hearing aid capsule sealed in neat, compact, 
flat container with tinned terminals. Crisp, clear, 
high-level output. Ideal for lapels, ties, tuck- aways. 
Individually tested and guaranteed. pc. 

ONLY 

CERAMIC COIL FORM ASSORTMENT 
Contains 12 BRAND NEW ceramic coil forms, 9Dc. 
various diameters and spacings ONLY .7 O0 

(Shippinr, wt. -10 lbs.) 

BROADCAST BAND & AERO 
MN -26 -C Remote Controlled navigational di- 
rection finder and communications receiver. 
Manual DF In any one of three freq. bands, 
150 to 1500 KC. 24 V. Self- contained dyna- 
motor supply. Complete installation, including 
receiver, control box, loop, azimuth control, 
Left -Right Indicator, plugs, loop transmis- 
sion line, and flex. shafts. QCp ÇO 
BRAND NEW, ORIG. PACK r 

(Shipping Wt. 75 lbs. Express. Collect.) 

HI -FI HEADSET 
Uses annular grooved plastic fibre cones with voie 
coils as in speakers, and padded chamois ear mull' 
to obtain spacing for c ect acoustical load. Gives 
finest mu is reproduction, flat far beyond upper 
and lower limits of auditory perception. Pair in series 
has measured imps: ance of 600 ohms at 1000 cycles 
obtained with built -in high quality transformers. 
Checked out with freshly laundered ear pads...$7.95 

(Shipping weight, 3 lbs.) 
6 V VIBRATOR KIT. Vibrator plus non -sync trans- 
former, two outputs: 700 VCT. 145 ma for pf1lates; 
15 V for bias. Can deliver 320 V at 130 en on 
ma. (Shipping wt. 6 lbs.) NEW .DL OA 

EASY MONEY! 
We're still buying gear. 

your 
us What 

like 
got, condition, your price. If 

we like it you'll get our check quick. 

G. L. ELECTR ONICS 
905 S. Vermont Ave., Los' Angeles 6, Calif. 

All Prices F.O.B. Los Angeles Calif. Buyers Add Sales Tax 
GET ON OUR MAILING LIST 
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plate circuit of the 1st audio 
amplifier. This condenser should 
be .001 µfd., and should be con- 
nected from pin 7 of V9 (6AV6) 
to chassis. 
Black horizontal streaks when tuned to 

Channel 6. 
This condition is usually only ap- 
parent in fringe areas, and is 
caused by harmonics of the pic- 
ture i.f. generated in the video 
detector coupling to the front end, 
causing regeneration of certain 
frequencies. In many cases it may 
be tuned out with fine tuning, and 
can sometimes affect Channels 5 
or 7. 
These streaks may be eliminated 
by connecting a 10- or 20 -µhy. 
r.f. choke in series with the .047 
/dd. condenser (CO connected to 
the grid of the 6CB6 video ampli- 
fier tube (V5). This choke should 

T5-YiDOTN 
VIDEO 
TEST 
POINT 

VIDEO 
AMPLIFIER 

V5 
6CB6 

5 

R19 
í5K 

SOUND 
TAKE OFF 
TRANS. 
T5 

GREEN 
DO 

C2i 
.047 

C23 
1000 
ppfd 

R21 
1500 

CONTRAST 
CONTROL 

V4 
VALS 

VIDEO TEST POINT 

( IO OR O UN CHOKE 
\KEEP 

LEAD 
AS SHORT AS 
POSSIBLE V6 

6ÁU6 

be connected and dressed as 
shown in the diagram. 
In some chassis, the 4.5 -mc. trap 
(C.-L,) has been eliminated. This 
serves to improve the sound in 
fringe areas. 

- +155V. 

V5 
6CB6 

L 

USE 
EMPTY 
TERM- 
INAL 

CHASSIS 120168D, AND CHASSIS 120169B, 
F, & D 

Repeated fuse failure. 
This can be caused by momentary 

arcs in tubes or components which 
occur intermittently and soon heal 
themselves. 
To cure such fuse failure, replace 
the burnt -dut fuse with a 6 -amp. 
slow -blowing type. 

CHASSIS 120169B & F 
Yoke ringing. 
This condition is characterized by 
a rippling of the horizontal raster 
lines at the left third of the pic- 
ture. 
To cure this effect, check conden- 
ser C. which is across part of the 
horizontal deflection yoke. coil. If 
this condenser is bad, it should 
be replaced with a new 2000 -volt 
unit between 38 µpfd. and 62 
µpfd. (Try values between these 
limits for the best ringing elimi- 
nation.) -3[} 

For sound trucks parades 
carnivals resorts busses 

outdoor meetings 

ECONOMICAL 
MOBILE 

AMPLIFIERS 
by 

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

liver consistently the top quality performance you 

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

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

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

arate power and phono switches and inputs for 2 

mikes and 1 phono. Heavy duty plugs. 2000 volt 
hermetically sealed buffer condenser. Phase cor- 

rection capacitator for phono motor. 

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

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

Seed jaz 
icsllmusratíase' : 

E-10M 

' ¡: 
é¡¢` 

NEWCOMB 
AUDIO PRODUCTS CO. 

bent. F, 6824 Lexington Ave., Hollywood 38, Calif. 
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Yes -you're at the controls when 
you do business with Bob Henry! As 
one radio fan to another, Bob knows 
what equipment and services you want - 
and he's made both his stores to -the- 
order of the radio ham or hobbyist. 
Dealing with Bob, you get 90 days 
FREE service -really liberal trade-ins - 
and a payment plan that just can't be 
matched! Write, wire, phone or visit 
either store today. Find out all the 
"extras" you get with Bob Henry -the 
world's largest distributor of short wave 
receivers. 

&aeezry 
a complete line of new Hallicrafter receivers 
and transmitters. 

MODEL SX- 71...Double superheterodyne 
circuit plus built -in Narrow Band FM re- 
ception. Temperature compensated, voltage 
regulated. 5 position band selector for 
538 -1650 Kc, 1600 -4800 Kc, 4.6 -13.5 Kc, 
12.5 -35 Mc, 46 -56 Mc. 11 tubes plus volt- 
age regulator and rectifier, $224.50. 

Also available - Hallicrafters Model 
HT -20, $449.50 Model S -76, $179.50 

Model SX -62, $299.50 And all 
other models. 

HENRY RADIO STORES 
LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS 

LOS ANGELES OFFICE: 11240 Olympic Blvd., 
Los Angeles 64. BRadshaw 2 -2917 
BUTLER OFFICE: Butler 1, Missouri. Phone: 395 
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Film for TV 
(Continued from page 37) 

with a white light of equal intensity, 
the latter gives off a highly actinic 
blue radiation. Photographically 
speaking, this fits the bill since it cuts 
down on the all important film ex- 
posure time. 

Early TV film recording utilized a 
shutter that opened 170 °, resulting in 
an exposure time of about 1 /30th 
second. By accurately synchronizing 
the camera motor it was then possible 
to make the shutter open and close 
during vertical blanking. With this 
experimental device, kinescopes were 
recorded at a 15 frame -per- second 
rate. 

Currently in use, a 16 mm TV re- 
cording camera is phased to the sys- 
tem's synchronizing generator. Its 
shutter, driven by a 60 -cycle syn- 
chronous motor through a set of pre- 
cision gears, has a closing angle of 
72 °. At a 24 cps rate this is equal to 
a single TV frame. Thus, two and 
one -half fields occupy one- twenty- 
fourth of a second which is the equi- 
valent of one frame of 16 mm film. 

Since the top portion of field 3 is 
unexposed during the film pulldown 
period, it is made up later by expos- 
ing the upper portion of field 5, before 
the shutter again commences its ac- 
tion. Two fields are therefore fully 
exposed since the continuity of action 
is at such a rapid rate. 

Accurate synchronization must ex- 
ist at all times. Any change, however 
slight, in the speed of the shutter in- 
evitably results in banding. TV re- 
cording engineers call this "shutter 
bar." This may sometimes occupy a 
space of some ten or twelve horizon- 
tal lines running through the center 
portion of the picture. They may be 
overexposed or underexposed and ex- 
ist as an unpleasant pulsating optical 
phenomenon. 

In order to insure an extremely 
high degree of shutter accuracy, to- 

day's drives are designed with the 
care and precision of a Swiss watch: 
The all- electronic shutter is, however, 
slowly gaining prominence in certain 
installations. The adjustments re- 
quired with mechanical shutters pre- 
sent no problem in this system since 
no shutter is used. 

Due primarily to economic consider - 
ations, the great majority of kine- 
scope recordings will undoubtedly con- 
tinue to be made on 16 mm film. Fur- 
thermore, fire regulations covering 
the use of 35 mm film are most rigor- 
ous. Consequently 16 mm technique 
in both kinescoping and film projec- 
tion is undergoing vast improvement. 

As to the future development of 
films and television, several note- 
worthy investigations are taking place 
simultaneously in Hollywood and 
Great Britain. Technically very little 
is known at this time regarding the 
video tape recording process of the 
Hollywood Crosby laboratories. Pre- 
sumably pictures have already been 
produced from a rapidly moving spool 
of special tape! 

Engineers in England are well on 
the way towards perfecting a method 
that eventually will replace existing 
movie making techniques. In the film- 
ing of a movie, no one but the camera 
operator can have a true picture of 
what is actually taking place on the 
stage. His eyes see what the film 
sees. Consequently two, three, or even 
four different shots may be taken of 
the same scene. It remains for the 
director to integrate these. 

After processing hundreds of these, 
assembled clips are projected on a 
screen in the screening room. Within 
these confines the director selects, 
chooses, and rejects. This rather crude, 
though accurate, presentation is 
rather costly. Now if the director had 
an instantaneous prevue of several 
camera shots on location, similar to 
those on TV broadcast monitors, his 
problems would be simplified. 

Let us have a "preview" of what 
might occur. 

Once a director's decision is made 

Fig. 12. 16 mm film conversion using 2 to 3 intermittent. See text for explanation. 

I SCAN 

(PULLDOWN) 

a 

SCAN 

I FRAME 

I SCAN 

1 I 

I 1 

I 

830 
11 SECS. - 4 

SCAN 

1 

A=I/60 SEC,. 

(PULLDOWNI 

I 

1 1 

1 

1 I 

1 

a a' 

FRAME 2 

SCAN SCAN 

1 

Ij 
11 

1(PULLDOWNI 

II 
I 

II 
II 
I 

I 1 

I , 

-al 14-1270 U SECS. 

SCAN 

f FRAME 3 
2:3 
INT. 

PROJECTOR 
ALIGHT FLASH 

VERTICAL 
BLANKING 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


t- 

ICON. 

BLANKING 
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PRE - 
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(MANUAL) 
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H. AND V. SUPER SYNC. 

STAB. OR 
LINE 
AMP. 

A television film camera control chain. 

as to a particular shot it is commu- 
nicated verbally to the technical su- 
pervisor, "Take Four." Camera #4 is 
punched up on the intricate dissolve - 
switching console and its picture trav- 
els over a closed circuit to the record- 
ing (kinescope) studio. Here it is re- 
corded on fine grain high quality 35 
mm stock. 

Special effects such as "wipes," "dis- 
solves" and superimpositions present 
no problem. Modern TV techniques 
make use of the latter two, hundreds 
of times throughout a single evening 
of transmission. As a matter of fact, 
London bridge was once "moved" into 
a rather small TV studio via the 
method of rear screen projection! 

Probably the last technical hurdle 
lies in overcoming the limiting reso- 
lution of present -day camera tubes 
and recording kinescopes. In the writ- 
er's opinion an idealized experimental 
approach would be a closed circuit 
system capable of passing an over -all 
bandwidth of some 960 lines (12 mc.). 
Intermediate video amplifiers are to- 
day commercially available with up 
to ten, twelve, and even fifteen mega- 
cycle response. 

In view of the fact that most of the 
film transmission problems have been 
solved with ingenuity, it is only a 
matter of time until all the "bugs" 
have been eliminated. 

It seems hardly fair to the already 
staggering movie industry that tele- 
vision has been elected to deal the 
final death blow. The film capital's 
latest comeback is the three dimen- 
sional (3D) medium. TV's answer 
may well be as follows : "Not only are 
we today experimenting with three 
dimensional color television, but we 
propose to have our pictures broad- 
cast on an international scale." Truly 
it has been said, "In anticipation of 
tomorrow's miracles lies the inspira- 
tion of today's engineer!" 
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P RFORMANCE 

TO LAST 
A LIFETIM ! 
UNIVERSITY COBREFLEX -2 

WIDE -ANGLE TRUMPET 
Lifetime Performance has been built -into each 
Cobreflex2. Nothing yet produced compares in 
construction and design efficiency. Once installed, 
the Cobreflex -2 can be forgotten. The Cobreflex -2 
is Breakdown -Proof ... truly performance guaran- 
anteed to last a lifetime. 
Compared! Tested! 

Write for 

technical 

literature 41;i511; 

Proven Superior! 
When used 'with University Driver Units 

Frequency Response 
Power Capacity 

Meets Any tl Impedance Requirement 
Mounting 
Application 

WNW 
Model PA-SO Driver Unit Model SA -30 Driver Unit 

Model T-30 Driver Unit Model SA-0F Driver Unit Model MA -25 Driver Unit Cont. Power: 30 Wefts Cont. Power: 30 Wells 
Cont. Power: Cont. Power: 25 Watts Cont. Power: 25 Watts Response: 80. 10,000 CPS Response: 90- 10,000 CPS 

20 Watts over 250 CPS Racoonse: 90. 10000 CPS Response: 90.6000 CPS Impeda:ile:16 /165/250/500 Impedance: 16/45/165/250 
Response: 250. 15,000 CPS Impedance: 16 Ohms Impedance: 16 Ohms 1000/2000 ohms 500/1000/2000 ohms 
Impédance: 8 Ohms Power 

T30 
Power Tops 17091: 

/110 /5/25 Walls 30/20/10/5/2 S Watts 

UNIVERSITY LOUDSPEAKERS INC. 80 SOUTH KENSICO AVENUE, WHITE PLAINS, N. Y. 

edizoks, cama En , s. 
PUBLICATIONS 

ANTENNA MANUAL 

OVER 300 PAGES OF 
PRACTICAL INFORMATION 
FOR EVERY RADIO MAN 

One of the most comprehen- 
sive practical antenna books 
ever published. Gives the 
"why" and "how" of radio - 
wave propagation in the 
HF, VHF and UHF ranges, 
plus a comprehensive cov- 

erage of antennas and 
transmission lines for all fre. 
quency ranges. Book No. E &E -AM1 

L11Iiuùnrn "fu 
TESTED and 

GUARANTEED 

ter PEAK 
PERFORMANCE 

$3.50* 
per copy 
(clothbound) 

RADIOTELEPHONE LICENSE MANUAL. Typical 
study questions with concise answers for any 
commercial U.S.A. radiotelephone operators li- 
cense. Book No. E &E -RL1 $3.75* 
BETTER TV RECEPTION (in fringe and low -sig- 
nal areas). NEW SECOND EDITION. The stand- 
ard guide for installation technicians. A popular 
text for TV enthusiasts. 
Book No. E &E -TR2 $2.50* 
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 &E- RH13 56.00* 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
1. Practical conversions. Write for list of con- 
tents. Book No. E &E -SM1 52.50* 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
2. Companion to Volume 1. 
Book No. E &E -SM2. $2.506 
*Plus any tax. 

BUY FROM YOUR DISTRIBUTOR 
ADD 10% ON DIRECT MAIL ORDERS TO 

EDITO R S a n d E N G I N E E R S , Ltd. 
B O X '6 8 9 A SANTA BARBARA, CALIF. 

Bookstores order nom BAKER L TAYLOR, Hillside. N. 1. 

Type 

1B3GT 

1R5 
1S5 

1T4 
1 U 4 

11.15 

1X2A 
3V4 
5R4GY 
5U 4G 

6A B4 
6AG5 
6A K5 

6A L5 

6AQ5 

6A U6 

6BA6 
6BC5 
6BE6 
6B66G 

Price 
$0.63 

.56 

.47 

.56 

.55 

.46 

.67 

.56 

.91 
.40 
.46 
.54 
.95 
.40 
.46 
.43 
.45 
.53 
.46 

1.34 

s TO RECEIVING 

BES 
TO MERIT your 
confidence -to 
insure your sat- 
isfaction -every 
tube we ship has 
been tested in a 
radio or TV set 
for PEAK PER- FORMANCE. 
Each tube is at- 

tractively packaged in in- 
dividual carton -and, EACH 
WINDSOR Tube carries full 
RTMA GUARANTEE! 

Type Price 

6BH6 $0.57 
6BQ6GT .89 
6BQ7 .84 
6C4 .37 
6CB6 .53 
6CD6G 1.85 
6J5GT .40 
6J6 .62 
6K6GT .41 
6S4 .46 
6SH7GT .47 
6SK7GT .50 
6SL7GT .62 
6SN7GT .54 
6SQ7GT .42 
6T8 .77 
6V6GT .46 
6W4GT .45 
6W6GT .57 
6X4 .34 
6X5GT .33 

Type Price 
12AT6 $0.48 
12ÁT7 .68 
12AU7 .53 
12AV7 .79 
12AX7 .61 
12BA6 .45 
12BE6 .47 
12BH7 .63 
12SA7GT .52 
12SK7GT .50 
12SQ7GT .42 
25BQ6GT .89 
25L6GT .48 
35B5 .48 
35C5 .48 
35Z5GT .30 
5055 .47 
5005 .47 
50L6GT .47 
117Z3GT .39 

WRITE FOR ADDITIONAL TUBE TYPES AND PRICES. We also stock Special Purpose and Trans- mitting Tubes at similar savings! 
25% Deposit with Order. All me ehandise F.O.B.. 
N.Y.C. For orders less than $10, add $1 handling 
cost. Deduct 2% if full remittance accompanies 
order. All merchandise subject to prior sale and 
price change witnout notice. Dept. N -R. 

11 

I) Il inÌIfiAr ELECTRONIC TUBE CO. 
1515 -N SHEEPSHEAD BAY -ROAD, BROOKLYN 35,.,N. Y: 
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TUNG-SOL statistical quality 
control methods produce the 
industry's most reliable tubes 
for all uses. 

Tung -Sol makes: All -Glass 
Sealed Beam Lamps, Miniature 
Lamps, Signal Flashers, Picture 
Tubes, Radio, TV and Special 
Purpose Electron Tubes. 

TUNG -SOL ELECTRIC INC. 
Newark 4, N. J. 

Sales Offices: Atlanta, Chicago, 
Culver City (Los Angeles), 

Dallas, Denver, Detroit, Newark 

TUNG-SOL 
RADIO, TV TUBES, DIAL LAMPS 
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Choosing a Probe 
(Continued from page 42) 

that the time constant of its output 
is short enough to pass audio fre- 
quencies. 

The demodulator probe is primarily 
intended for observation of sweep 
curves and audio waveforms. In re- 
sponding to the modulation envelope 
of an r.f. carrier, this probe is capable 
of accurately following the complex 
waveforms conveyed by modulation. 
The demodulated output of the probe 
can be measured as an a.c. voltage on 
a "VoltOhmyst" or it can be observed 
as an audio waveform on an oscillo- 
scope. The output range of the WG -291 
is fiat from d.c. to 5000 cycles and, 
therefore, includes both the high -fre- 
quency and low- frequency components 
of a 60 -cycle square wave, making 
this particular probe especially good 
for the observation of sweep curve 
response. 

The input frequency response of this 
probe is flat from 500 kc. to 250 mc., 
enabling it to demodulate any video, 
i.f., and TV channel sweep frequen- 
cies or audio amplitude -modulated 
carriers within that range. 

Because of its low input capacitance 
of 2.25 µpfd., the WG -291 demodulator 
probe can be used to observe video 
sweep curves or to observe i.f. ampli- 
fier curves at any stage. It is very 
handy for signal tracing and trouble- 
shooting whenever modulated carriers 
are present, and it is particularly 
helpful in locating causes of hum 
modulation. 

When the demodulator probe is used 
with an oscilloscope equipped with a 
d.c. blocking condenser, a demodulated 
waveform will appear at the normal 
vertical centering location. When used 
with an oscilloscope having a direct - 
coupled amplifier and direct -coupled 
input, the demodulated waveform is 
displaced in a positive direction by an 
amount proportional to the r.f. carrier 
level. When an unmodulatèd carrier 
is applied to the probe and its recti- 
fied output is applied to a d.c. scope, 
the trace is displaced in the positive 
direction by an amount equivalent to 
the peak value of the carrier. 

The WG -291 demodulator probe is a 
peak- rectifying type which produces 
right- side -up video curves on any os- 
cilloscope which is correctly polarized 
for upward deflection from a positive 
voltage. 

Multiplying Probes 

Safety is the prime consideration in 
the design of the RCA WG -289 high - 
voltage probe. The probe itself is a 
housing for a high- resistance multi- 
plier and is shaped to minimize leak- 
age and corona. 

A 1090 -megohm multiplier in a 
WG -289 high -voltage probe used in 
conjunction with a "VoltOhmyst" hav- 
ing 10 megohms internal resistance 
provides a convenient 100 -to -1 voltage 
reduction for all d.c. ranges. The ex- 

tremely high resistance causes neg- 
ligible loading on TV high -voltage 
supplies. 

If it is desired to measure 19 kilo- 
volts with a high -voltage probe, the 
"VoltOhmyst" should be set on the 
500 -volt range to read 1.9 on the 5 
scale. The meter reading is then 1.9 
times 100 or 190 volts. This, in turn, 
is multiplied by the probe factor of 
100 to indicate a total of 19,000 volts. 

In a unique application of the high - 
voltage probe, the waveforms of 15.75 
kc. television horizontal -output and 
high -voltage circuits can be viewed on 
an oscilloscope provided that the scope 
has a d.c. path to ground of approxi- 
mately one megohm in series with the 
probe resistance. Signal tracing and 
waveform analysis in high -voltage cir- 
cuits are thereby made practical. This 
type of probe is not recommended 
for exact a.c. measurement because of 
stray capacitance pickup. It is not 
advisable to shield the multiplier re- 
sistor because shielding would reduce 
the safety factor. 

NEW DIODE 

FOR U.H.F. TELEVISION 

CBS -Hytron has introduced a new ger- 
manium diode which has been espe- 

cially designed and tested for mixer 
applications in the u.h.f. television spec- 
trum from 470 to 890 megacycles. 

The new Type 1N133 is housed in a 
glass -filled phenolic case and is espe- 
cially impregnated to insure optimum 
performance under adverse humidity 
conditions. 

Maximum ratings at 25° C. include a 
d.c. inverse voltage of 5 volts, a maxi- 
mum (average) d.c. current of 50 ma.; 
a maximum d.c. peak current of 150 
ma. ; surge current (1 sec. duration) of 
500 ma. Typical characteristics at 25° C. 
include: maximum reverse current (at 
-.6 volt) of .3 ma.; minimum forward 
current (at +.5 volt) of 3 ma. ; aver- 
age shunt capacitance of .8 ppfd.; and 
peak inverse voltage of 6 volts. 

The germanium diode's mixer char- 
acteristics in the u.h.f. television circuit 
shown include oscillator injection of 1 
ma., frequency of 850 me., average con- 
version gain of .5, and an average noise 
figure of 16 r1b. -3ÓL 

The new CBS -Hytron Type 1N133 germanium 
diode used as a u.h.f. television mixer. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


THREE1 

fast 
Chance 

to buy at this price! 

COMMUNICATIONS 

RECEIVERS 
Contains All Components 

Front Panel 
Controls 

Tuning 
R.F. Gain 
Audio Gain 
BFO -AVC Switch 
BFO Pitch 
Power On -Off 
Stand -by 
Noise Limiter 
On -Off and Con- 
trol 
Antenna Trimmer 
Crystal Filter 
On -Off 
Crystal Phasing 
Selectivity 
Band Change 
Switch 
Calibrated Dial 
Face 

Special 

$Efl50 
KIT 
PRICE 
EACH 

Wired and Tested 

Features: 
2 Watt P.P. Audio 6SG7 RF AMP. 
Amplified AVG 6SB7Y Mixer 
Voltage Regulated 2 -6SG7 I.F. 
Oscillator Supply 6H6 2nd Det & N. L. Noise Limiter 6SF7 AVC AMP. 
Beat Oscillator 6SL7 BFO & 1st Air Tuned R.F. Audio 
Trimmers 6SL7 Phase Inverter 
2 Stage Permeability P.P. 25LSGT Audio 
Tuned 455 KC I.F. VR -75 Voltage 
Plus Crystal Filter Regulator 
Phone Jack -Built -in Full Vision Calibrated 
Stand -by Relay Dial 
Operates on 105 to 125 Cabinet 191/2" long x Volts AC or DC 10V0" high x 12/z" 
Power Source deep 
Frequency Range 200 Finished in fine grain 
I(C to 400 I(C and black wrinkle 
490 I(C to 19 MC in Front panel silk 
Six Bands screened to identify 
40:1 Geared Ratio each control 
Dial Drive Shipping weight II Tubes Plus 45 lbs. 
Selenium Rectifier Shipped Express Only 

This kit is complete with every part necessary to semble into a finished receiver, including tubes 
and cabinet. ehassio is punched and marked. 
Mount the parts, Wi re it, align it and you have a tine receiver of commercial appearance, that can't 
be beat for :3 or 4 times the price. Parts layout, schematic diagram and alignment instructions are supplied. 

ORDER TODAY! 

TERMS: 25°'o Deposit with order. Balance C.O.D. Include postage with parcel post orders. All prices F.O.B. Chicago and subject to change without notice. 
All merchandise subject to prior le. 

BOULEVARD ELECTRONICS, INC. 
Radio and Television Supplies 

808 W. Jackson Boulevard, Chicago 7, Ill. 
Phone DEarborn 2 -4458 
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Crystal Calibrator 
(Continued from page 63) 

band the better, as the beat note in 
the receiver is S -9 on the fundamental. 
An 80 -meter crystal gives strong beats 
from 160 to 10 meters and is also 
usable on the higher bands. Decide 
how many crystals you want to use in 
this application, and with an appropri- 
ate switch, if more than one crystal 
is used, wire up the unit in 30 min- 
utes. Note that the tube terminals 
shown in the schematic are for a 6V6. 

A crystal with its fundamental fre- 
quency in any amateur band can be 
used for checking purposes on all of 
the ham bands since the circuit is rich 
in harmonics and subharmonics. 

No r.f. connection to the receiver 
is necessary. Merely place the unit in 
a convenient location anywhere in the 
shack, or inside your receiver, if de- 
sired, and when you snap the switch 
"on," there is your checking signal. 

The author usually operates near 
7100 kc., and the crystal generally 
used is 3560 kc., giving a fine marker 
at 7120 kc. 

Most modern crystals are accurately 
calibrated and reasonably drift -free in 
this application. Some of the surplus 
crystals available at bargain prices 
may be of a slightly different fre- 
quency from that stamped on the 
holder. It would be wise to check 
their frequencies before depending on 
their accuracy. If your receiver is 
equipped with a vernier on the h.f. os- 
cillator (like the modern HRO series) 
or an adjustable dial (like the Col- 
lins), setting it on frequency is easy 
and accurate. With other receivers, it 
is easy to interpolate mentally. If 
the calibrator gives a 7150 kc. signal, 
and zero beat on the crystal shows 
7145 kc. on the receiver dial, it is ob- 
vious that within the range of 100 kc. 
or so, your receiver calibration is 5 
kc. low. 

Be sure and check the calibration 
every 10 or 15 minutes for the first 
half hour warm -up, as most receivers 
drift and they all vary somewhat 
from day to day due to differences of 
temperature and humidity in the 
shack and due to "aging" of com- 
ponents, as previously mentioned. 

Underchassis view of the junk -box cali- 
brator shows easy wiring of the few parts. 

You can do MORE 
with an RCP "DO -ALL" 

for 
SIGNAL 
GENERATOR 

and 

VHF 
MARKER 
GENERATOR 

"DO -ALL" 
TV SIGNAL 
GENERATOR 
MODEL 750 

ONE 
RCP "DO -ALL" 

SIGNAL GENERATOR 

for all 

SIGNAL GENERATOR 
MARKER GENERATOR 
PATTERN GENERATOR 

Designed for portable or bench use, the 750 
reflects the finest in construction and appear- 
ance. It is handsomely finished in an attractive 
brushed aluminum panel with a steel carrying case. 

Inducluner insures accuracy of within 1/2 of 1% over the entire range of 9 Mc to 900 Mc. 
All VHF frequencies are on fundamentals. 
RF's and IF's are clearly calibrated on a large 
etched aluminum dial. 
Steady horizontal bars, vertical bars and crosshatch 
pattern individually produced on all channels. 

PRICE $79.50 
See Model 750 At Your Write For Complete 
Local Parts Distributor. Catalog RN -8. 

.RADIO.CITY PRODUCTS CO.,INC. 

152 West 25th Street ® N 1, N. Y. 
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The series 

-available 
through 

radio parts 
distributors 
and electrical 

wholesalers 

everywhere 

CANNON 
1 

PLUGS 

zamisagoo 

Cannon's famous XL Connector Series 
for audio applications is available in 14 
shell designs through Radio Parts 
Distributors and Electrical Wholesalers. 
These lightweight, compact connectors 
embody many desirable features: 
adaptable either to cord end or wall 
mounting applications...convenient 
latchlock coupling device...cable entry 
with compression gland and relief 
spring or integral clamp... tapped metal 
for insert retaining screw...provision 
for special grounding contact or 
grounding to shell. Accessories include 
dust caps and adapter shunts, receptacles 
for integral mounting on microphones 
and other audio components. Watch for 
the colorful Cannon counter display 
carton at your Radio Parts Distributor. 

NOTE TO JOBBERS AND WHOLESALERS: 

Be sure the name "Cannon" is 
on even', plug you buy... it's 
your customers' guarantee of 
satisfaction. For complete de- 
tails send for Bulletin RJC -6. 

e 

(Caa 

e 

FCC rules provide that some meth- 
od external to the transmitter be 
provided to insure that operation is 
within the assigned bands. This unit 
is a "natural" for this job. Estab- 
lishing your receiver frequency and 
then zero- beating the transmitter with 
the receiver insures operation within 
the law. 

The unit will be found valuable for 
other purposes around the shack. Ad- 
ding a .0001 pfd. condenser as shown 
in dotted lines on the circuit diagram 
gives you an exciter and keeps you 
on the air while you rebuild your v.f.o. 
and you have a choice of six frequen- 
cies at the turn of a switch, if your 

unit is constructed similar to the au- 
thor's. If you have a crystal of the 
proper frequency the 455 or 453 kc. 
subharmonic or any other desired sub - 
harmonic can be used for alignment of 
the receiver i.f. By itself, the unit is 
a fine low- powered transmitter for 
emergency use, with a key in the 
negative high -voltage lead. Power can 
be supplied by batteries if necessary 
and the antenna may be connected at 
the dotted line point in the diagram. 
Dozens of other uses will come to 
mind. All in all, it will turn out to be 
a handy gadget around the shack. It 
will be well worth the time and money 
involved in its construction. 

COMPACT FILAMENT AND SHORT CHECKER 
By ROBERT BAXTER 

THIS checker can be built with a mini- 
mum of time and expense and will test 

filament continuity on all types of 7 -pin 
miniature, 9 -pin miniature, octal, and 
loctal tubes. 

Shorts may be checked between any 
two elements of any of the above -men- 
tioned tube types. 

Two pin jacks have been provided for 
test leads which may be used to check 
continuity externally. When using test 
leads, a condenser, Cs, is used to prevent 
direct contact between the a.c. line and 
the user's body. 

All socket pins of the same number 
are wired together. These pins are then 
wired to the corresponding number on 
both selector switches. This combination 
makes it possible to select any two ele- 
ments for checking. 

Modifications may be made which will 
effect some economy including the use of 
wafer -type tube sockets, a less expensive 

XL Connectors are 
available in 14 shell 
designs shown here. 

Watch for this Can- 
non XL counter dis- 
play carton. 

CANNON RUCTRIC 
Since 1915 

Cannon Electric Co., Los Angeles 31, Cal. 
Factories in Los Angeles, Toronto, New Haven. 
Representatives in principal cities. Address inquiries 
to Cannon Electric Co., Dept. H -145, Los Angeles 
31, California. 
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Over -all view of filament and short checker. 

Rear view of the compact and handy tester. 

pilot light socket, etc. A small wood cabi- 
net could be used in lieu of the metal 
unit. 

The selector switches have twelve posi- 
tions, of which only nine are used. It is 
necessary to remember that when testing 
for continuity externally, the selector 
switches must be switched to different 
numbers. - -5U - 

V3 V4 

NOTE: ALL OF THE SAME NUMBERS ON SOCKETS AND 
SWITCHES ARE WIRED TOGETHER. 

I 0---02 346-3 
SI S2 ---5 6 7T 6 9 JI 
9 9 

NOT NECESSARY 
WHEN PILOT LIGHT 
ASSEMBLY, 

95408-931 IS 
USED)? 

PLI 

CI 

R15 -2 megohm, t/Z w. res. 
Ci -.1 Aid., 600 v. cond. 
Ji, J2-Phone tip jack 
PLlx -NE -51 neon lamp 
Si, SL;- 12pos. selector sw. (Yaxley 311121 

9 positions used) 
V1 -7 -pin miniature socket (Eby) 
V2-9-pin miniature socket (Eby) 
V, -Octal socket (Amphenol 78RS8) 
V4- Loctal socket (Amphenol 78RS8L) 
B If a pilot light assembly (Dial Light Com- 

pany of America #95408 -931) is used, re- 
sistor Rl can be omitted as it is built into the 
assembly. 

Schematic and parts list for test unit. 

Under chassis view showing the wiring. 
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* * * * * * * * * * * * * * * * * * * * * * * * ** * 
SCR -274N w 

* COMMAND Qg 
*`GJ c iá? ARC -5 r=.5 i ' *4( * EQUIPMENT !d! a,* * EXCELLENT * RECEIVERS USED USED NEW * 
*BC- 453 -190 to 550 KC $29.95 549.95ií 
*BC -454 -3 to 6 MC 24.95* 
*BC- 455- -6 to 9 MC $13.95 19.95* 
*1.5 to 3 34.95* 

TRANSMITTERS * 
*5- 958 -2.1 to 3 MC 29.95* 

BC- 457- -4 to 5.3 MC 14.95 
*BC- 458 -53 to 7 MC 14,95 29.95* 
*ARCS- T -19 -3 to 4 MC 24.95 34.95* 
*BC -459 -7 to 9.1 MC 
*T -15 ARC 5 -500 to 800 KC 

24.95ií 
29.95* *ADDITIONAL EQUIPMENT _,*ADDITIONAL 

Modulator 7.29* 
*BC -450 Control Boo (3 Receiver) 1.49 1.95 2.75* 
*BC -451 Control Boo (Transmitter) 1.29 1.79 2.39* 
*8C -442 Relay Unit (ANT) 

*154,156- EACH48, 
151, 152, 153, 

1.25 * 
*Flexible Shafting with gear to fit 

2 69* *receivers 
*3 Receiver Rack 1.79 2.29 2.98* 
*2 Transmitter Rack 1.69 2.39 3.97* *Single Transmitter Rack 

DM -33 Dynamotor for Command Set. 2.9$ 3.953: 
*Mounts for Above Racks 1.95 

*TUBES 
*11322 

-*2B22 
*2C26 *2026A 
*3D62 *7C4 
* *15R 
* * 
* 
* * 
* 

*HS 

*HS * 
*HSn33LBRAND 
,A.. 

*H 
*HS- 

7 
2á .$ 

69c 
5 

49e 
one 
09c 

$139e 
390 

12K8Y 39e 
39c 

BRAND 
JAN! 
39/44 
215A 
215A 
221A 
316A 
388A 
47áA 

722A 
801A 

NEW! 
BOXED! 

...49e ...290 

...09c 

...29e 

...29c 
59e 

.51.19 
.199e ...19e 

TUBES* ií 
841 29t* 
843 17í 
864 19e* 
1626 

19e * 7193 .. 
9002 690* 
E1148 49e* 
VR92 54e* 
VT127 150* 

TURBO AMPLIFIER * 
e 4 tube Amplifier used by* 

U. S. Air Force. 115 V. 
l . / input at 400 cycles. s. J 19-4: 

Without tubes- 
e e V. P EXCELLENT. al * SPECIAL * 

HEADSETS **í 
-23 high impedance. BRAND . 
NEW with ear pads...... 55.95 (Jp 

-33 tow impedance. BRAND NEW 'v I * 
lvlth ear pads, cord and PL54 - 1 J 

NEW- Western 
6.45 fl r/ 

Electric 
CCords. 6 ft. NEW....... 25......x$1.49* 

-16 /U high impedance. Includes two reeeiv- 3.95* units 
16 high impedance -used .98* 

* " 
** 

\\ \\ J 
* * 
*Wols. (Easily converted 

lineup 5 as follows: 
717A -.F 717A- %í R 

12SL7 -Det. AVC * 
amplifier. 

*12AO -2nd audio, 
Gen. í717-ip. 12th 

Excellen., 
. u setl 

ARC- 5/R -28 2 MTR RCVR * 
$25.95 * 

Here fs the 2 -meter 
Ah-11. you have been looking for! Ab-,í 

solutely one f the BEST avail -* 
able today! Tunes from 100 to 
156 Mes. in four rYstal chan -* 

to continuous tuning.) Tube* 
Mixer, 2 -12SH7 -1st and 2nd I.F.* 
Spuelch, 12SL7 -1st audio -Spuelch* 
12SH7 -R.F. 000. -4th Harmonic* 

Harmonic Gen. 7 17A -Dblr. 12th* 
$25.95 * 

* * 
* * * * * * * * * 

* Army surplus, completely recondi -* S tioned and electrically tested, using* 
(. 2 flashlight cells and a pair of i * l'4 t r onn cting wires. GUARANTEED.* 

* * 
* * * 
*20 POUNDS OF * 
* ASSORTED @ * 
*, RADIO PARTS ¡E1 * 
*A TERRIFIC BUY BUV *AT 
*ONLY.... . .92 nm ud: cr "e: I * 
*BE SURE TO VISIT PLATT'S BRANCH STORE at 159* 
*GREENWICH ST., N.Y.C. (just off Cortlandt St.) 
*'sa'o list her'll 

find 
y 

bargains that space does not allow* 
* * MINIMUM ORDER $2.00 * 

*Immediate Delivery -Send 25% deposit on C.O.D. or -* 
*deco. All shipments F.O.B.. N.Y.C. (N.Y.C. resi -* *dents add sales tax to your remittance.) 

* PLATT ELECTRONICS CORP. * 
*Dept. A. 489 Broome St., N. Y. 13, N. Y.* * PHONES: WO 4 -0827 and WO 4- 0828 ií * BRANCH STORE: 159 Greenwich St., N.Y.C. * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
August, 1953 

ARMY TEST UNIT 1- 236 '-jí 

Meter is contained in a metal box 51/ ,"* 
long x 31/4" wide x 31/4" deep. Comes 
complete with test leads and instruction9r 
book. Can be used for testing between* 
AC and DC measuring resistance of cir -* 
cuits, checking fuses and testing ca.--K 
pacitors. $4 9 SPEL CIA * 

* 

FIELD TELEPHONES * 

e c c 
New $28.95. @ft rt'rt J 

LIKE NEW .DLL .7 

PHOTO CIIEIDITs 
Page Credit 
35, 36, 37, 40, 41, 42. 46 (center & 

left). 90 Radio Corporation of America 
46 (right) Westinghouse Electric Corp. 
50, 51 Electro- Voice. Inc. 
52, 67. Jay Seymour 
72 Stromberg- Carlson Co. 
82 Electronic Wholesalers, Inc. 

Boxofflce Television 
97 The Heath Company 
123 Allen B. Du Mont Laboratories, Inc. 
135 Skiatron Electronics & Television Corp. 

ADDENDUM 
The American Recording Society of 

New York has advised that its records are 
cut according to AES -RCA Victor charac- 
teristics. This information is intended to 
supplement the data provided in the 
equalizer table accompanying Charles P. 
Boeglï s article "New Developments in 
Phono Equalizers" (April 1953 issue). 

SANTA CLARA BARBECUE 
THE annual Central California barbecue 

will be held this year at Cedarbrook 
Park in San Jose on August 8th. 

Sponsored by the Santa Clara County 
Amateur Radio Association, the event is 
scheduled for 3 p.m. A full program 
and plenty of prizes have been planned 
by the committee in charge. 

Reservations may be made by writing 
the club, P. O. Box 6, San Jose, Cali- 
fornia. 30 

"SUBSCRIBER- VISION" 
SKIATRON Electronics & Television 

Corp. of New York City recently pre- 
viewed its new "Subscriber- Vision" tele- 
vision system before a group of invited 
guests. 

The new system consists of a "coder," 
three portable units which are installed 
at transmitting locations to scramble the 
video and audio signals and a "decoder" 
for the home. Only TV set owners who 
have decoders attached to their receivers 
can unscramble the jumbled sound and 
video carriers. 

Each decoder, a small unit which can 
be attached to any standard TV set, has 
a slot at the top where subscribers insert 
subscription program cards that are sent 
to them periodically and are the key to 
control of the decoder. These cards 
make it possible for subscribers to pay 
only for the programs they order. 

This system, like other "pay- as -you- 
see" television units currently being 
tried out, is subject to FCC approval. 

30 

The Skiatron "Subscriber-Vision" decoder 
unit with the electronic program card be- 
ing inserted. With the card fitted into the 
slot. the TV viewer can then order the 
program being offered, simply by pushing 
a button. System was previewed recently. 

4 

1 

4 

/ 

Train Shops 

forb % 
Great COYNE 

pay jobs 

Nin' -p 
Learn on REAL EQUIPMENT! 
in Best Equipped School of its 

kind in U. S. 
Prepare for your future NOW I Come to the Great 
Shops of Coyne. Get practical training in oppor- 
tunity. fields- TELEYISION- RADIO -ELEC- 
TRICITY -ELECTRONICS. Prepare for a 
better job in Industry or better service rating 
if drafted. 

WE TRAIN YOU IN CHICAGO 
At Coyne you learn on real, full -size equipment. 
Trained instructors show you how, then you do 
shop jobs yourself. No previous experience or ad- 
vanced education needed 

Approved for Veterans 
Finance Plan- Enroll now, pay most of tuition 
later. If you need part -time work to help out with 
living expenses while at Coyne, we'll help you get 
it. Special tuition plan for men of draft age. 

B 
Clip coupon for Big Free Illustrated 

FREE BOOK Book. No salesman will call. Act NOW. 

C SHO LIE 
510 S. Paulina St.,Dept. C3 -85 H 

Established 1899 
APPROVED for VETERANS 

B. W. COOKE, Pres. 
COYNE School 
510 S. Pauline St., Chicago 12, Ill., Dept. C3 -85H 
Send FREE BOOK and full details on: 
D TELEVISION -RADIO I] ELECTRICITY 

NAME 

ADDRESS 

1 CITY STATE 
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Here's the new 

S "MA 
All- Purpose Crystal 

11IICROPIION E 
MODEL 777 
List Price $18.95 

MODEL 777s 
(with switch) 

List Price $20.95 

(Price includes 
cradle 
foc unting 
on stand) 

Its Versatility and 
"Hand -a- Bility" make it 
an Ideal low -cost 
all- purpose microphone 

LIGHT! The new "777" Slim -X Micro- 
phones are rugged little microphones 
weighing only 6 ounces! They are 
designed for good- quality voice and 
music reproduction. Their versatility 
and "hand- a- bility" make them ideal for 
use by lecturers, announcers, instructors, 
and Hams; for audience participation 
shows; carnivals; panel and quiz shows; 
and use with home- recorders. When 
mounted on either cradle or swivel, the 
"777" can be removed in a flash (no 
tools necessary) -simply by lifting it out 
of the holder. This makes it an ideal 
"walk -around" hand -held microphone. 
TECHNICAL INFORMATION: Smooth 
frequency response -60 to 10,000 c.p.s.; 
special -sealed crystal element -for long 
operating life; high impedance; 7' 
single -conductor cable, disconnect type. 
Dimensions: (Microphone only) Length, 
41/2 "; Diameter 1 ". Finish: Rich satin 
chrome overall. 
NOTE: Lavalier cord for suspension of Micro. 
phone around neck is available. (optional). 

ACCESSORIES FOR "777" 
MODEL 538 STAND is a heavy die -cast base. 
Includes metal screw machine stud for connecting 
microphone adaptor to stand hase. 

List Price: $3.00 
MODEL A25 SWIVEL ADAPTOR features a 
long -life, high -quality swivel connector. Is lined 
with a long -life nylon sleeve -for noise -free and 
fcratch -free insertion and removal of microphone. 

List Price: $5.00 

With 
Cavalier 

On S38 Desk Stand 
(With A25 Swivel/ 

SHURE BROTHERS, Inc. 
MICROPHONES and ACOUSTIC DEVICES 

225 W. Huron St, Chicago 10, Ill., Cable: SHUREMICRO 
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Ashe Radio Company, Walter 83 
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_ 1 
Rate 50c per word. Minimum I O words 

RADIO ENGINEERING 

COMPLETE radio, electronics theory & practice : 

television ; broadcasting; servicing; aviation, ma- 
rine, police radio. 12 or 18 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind. 

FOR SALE 

TAPE Recorders, Tapes, Accessories. Unusual 
Values. Dressner, 624 -R East 20th St., N.Y.C. 9. 

TUBES and equipment bought, sold, and ex- 
changed. For action and a fair deal, write B. N. 
Gensler, W2LNI, 136 Liberty, New York 6, N. Y. 

NEW RCA 3AP1A original cartons, $8.75 each. 
Tubes, surplus -bought, sold. Free list. Write, 
Mark, Box 14, New York City 72. 

DIAGRAMS Radio, 75c; Record Changers, Record- 
ers, $1.25 ; Television with Service Data, $2.00. 
Where model unknown give part numbers. Kra - 
mer's Radio Service, Dept. J53, 36 Columbus Ave., 
New York 23, N. Y. 

ISOLATION transformer 35w 117v sec 117 or 135 
plus 6.3v.45a 21/ax23/2x3 tap, $2.45 ; include post- 
age 3 lbs. Send for flyer. Empire Electronics 
Company, 409a Avenue L, Brooklyn 30, N. Y. 

RECONDITIONED TV sets $30.00. Jones, 1115 
Rambler Ave., Pottstown, Penna. 
20" TV set slightly used, $175.00. 75 assorted 
tubes, $50. Clyde E. Bisbee, Ossipee, N. H. 

USED Televisions, $30 up. W4API, 1420 South 
Randolph, Arlington, Virginia. 
BROOK 10 C 3 amplifier, perfect condition, $180. 
Gray 1065P arm (never used), $22. S. Leen, 
Hyannis, Mass. 
TV -FM antennas. All types including UHF. 
Mounts, accessories. Lowest prices. Wholesale 
Supply Co., Dept. H, Lunenburg, Mass. 
SURPLUS, electric time -switch clocks. Ideal for 
controlling fans, motors, lights, etc. High quality, 
money -back guarantee. Mechanism only, no case, 
$2.95 plus postage. Deluxe-model has additional 
mechanical clock which keeps mechanism on cor- 
rect time if power fails, $3.95 without case. Ship- 
ping weight, 5 lbs. C. G. Gray, 3224 Montgall, 
Kansas City, Mo. 

WANTED 

AN /APR -4, other "APR -," "Aßß -," "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 Watthour 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 -348 unmodified $65.00, 
BC -348 modified $50.00 ; APN -9 $200.00 ; ARC -3 
complete $600.00 ; R77 Receivers $300.00 ; ARC -1 
$300.00 ; BC -312 $60.00 ; BC-342 $60.00. Ship via 
Express C.O.D., subject to inspection to : H. Finne- 
gan, 49 Washington Avenue, Little Ferry, N. J. 

CORRESPONDENCE COURSES 

USED correspondence Courses and Books sold 
and rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala- 
bama. 

SITUATIONS WANTED 

DO you need a communications technician in your 
FM or TV studio? If a holder of an F.C.C. Radio- 
telephone 2nd Class License (a graduate of Dele- 
hanty School of Radio & TV, New York City) can 
be of service to your organization, why not contact 
me? E. J. Fahey, 1054 81st Street, Brooklyn 28, 
New York. 

MISCELLANEOUS 

TAPE recording Exchange for education, amuse- 
ment. Foreign members. World Tape Pals, Box 
9211. Dallas, Texas. 
SPEAKERS repaired, wholesale prices, guaranteed 
workmanship. Amprite Speaker Service, 70 Vesey 
St., New York City 7. 

BC348, $75. BC221, $50. 12" Stevens 22FR, $18. 
Federal Disc Recorder, $100. Take camera.' Sher - 
zer's Photos, Temple, Texas. 

August, 1953 

!!WANTED!! 
In order fo supply government and indus- 
trial requirements, we are paying top dollar 
for all types of radio and electronic surplus. 
We specialize in test equipment and com- 
plete radios, such as: 

APA, APN, APQ, APR, APS, APT, 
ARB, ARC, ARN, ART, ATC, BC, 
DY, I, 1E, LM, MG, PE, PU, SCR, 
TCS, TN, TS, and many others. 

WE ESPECIALLY NEED: APAIO, APN9, 
APR4, APS4, ARCI, ARCS, ARTI3, ATC, 
BC22 I , BC342, BC348, BC6II, BC721, 
DYI2, DYI7, 1100, LMIOto LMI8, MGI49F, 
MG I49H, PUI4, R5 /ARN7, R5A /ARN7, 
SCR7I8C, TCS, TN I6, TN 17, TN 18, TN I9, 
TN54, TS3, TSI3 /AP, TS33, T535, TS45, 
TS75, TS76, T5102, TS147 /UP, TS148 /UP, 
TS 173, TS 174, TS 175, TS250, TS251, TS323, 
(ICT, IF, IG, 5CT, SDG, 5F, 5G, 6DG, 
6G I15V. 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, EXPORT- 
ERS, INDUSTRIAL BUYERS, DEALERS, AND IN- 
DIVIDUALS, Please send us your requirements. 

New Catalog Now Available 

PHOTOCON SALES 
417 N. Foothill Blvd. SYcamore 2-4131 
Pasadena 8, California RYan 1-6751 

New 
Guaranteed TUBES 

5D21 . . . . 18.50 
5FP7 .... 1.95 
5R4GY ... 1.25 
6AL5W ... 1.75 
GAN5 .... 2.90 
6A56 .. 2.30 
6BL6 . .. .69.50 
6BM6 . . . . 69.50 
6F4 4.50 

Standard 
Brands 

803 
804 . 

807 
807W 
809 
811 

8 814 
828 
829 
8298 
8305 
832A 
836 
837 
849 
852 
860 
861 
866A 
872A 
884 
931A 954 
955 
958A 
959 
3005 
1616 
1624 
1625 
1626 
2050 2051 
SB35 5635 
5638 
5645 
5646 
5651 
5654 
5670 
5672 
5676 
5686 
5687 
5694 
5703 
5704 
5719 
5726 

5644 
5844 
8005 
8025A 
9001 
9002 
9003 
RK60 /1641 

3.95 
. . . . 10.95 

1.65 .... 9.95 
2.95 
2.90 

1 2.95 
9.95 
8.95 ... 9.95 .... 2.75 

. . . 9.50 
3.45 
1.45 

29.50 
19.95 
4.50 

14.95 ... 1.50 ... 3.25 
1.40 ... 5.50 
.33 
.49 
.69 

2.45 
.39 

... 4.50 

... 1.95 

. , . 4.95 ... 1.25 
.98 ... 1.50 

2.25 
of other 

0A2 
OA3 / V R75. 
062 
0C3/VR1O5 
003/VR150 
1B23 . 
1624 
1827 
1N2í6 
1N22 
1N23 
1N23A 
1N23B 
1N34A 
íN38 
1N58A 
1N63 
1N69 
IN70 
211515 
2C39 
2C40 
2C42 
2C43 
2C44 
2C46 
2C5í 
2C52 
2D2í 
2D21W 
2E22 
2K22 
2K25 
21(26 
21(28 
21(34 
2K39 
2K41 
2K43 
2X45 
2K48 
3A4 
3A5 
3623 
3624 
3626 
3628 .... 
3C22 ....72.50 
3C23 
3C24/24G. 
3C33 
3045 
3E29 
3FP7 
3GP1 
3HP7 
3K30 
4824 
4035 
4-b5Á 
4.l25Á 
4X150A 
4X500A 
5BP1 .... 
5C22 
Complete 

$1.00 
1.10 
1.40 
1.00 
.90 

.. 
9.50 
8.95 .. 

..12.50 
2.50 .. .. 1.25 .. 1.25 WE PAY 

.. 2.25 

.. 3.25 HIGHEST 
PRICES FOR .. 1.50 .. 1.25 YOUR .. 2.15 

SURPLUS ! 
2.59 .. .. 4.25 

..19.95 
7.25 

..19.95 
.14.95 .. 1.19 

..19.95 
4.5 .. 4.95 

0 

.. 1.35 .. 2.49 .. 1.95 
..32.50 
..28.50 
..75.00 

27.50 
.125.00 
.110.00 
.110.00 
.125.00 
.110.00 
..99.50 

.75 
1.25 ., 4.95 .. 4.75 .. 3.50 
6.50 

. 9.95 
1.50 

. . 9.95 
.12.50 
.11.95 

1.95 
3 95 
3.95 

. 

. 

.1 5.00 

.22.50 

.22.50 

.75.00 
4.50 

..42.00 
line of Receiving 

614 
6K4 
15E 
15R 
FG17 
FG32 
FG57 
FG95 
FG104 
VT-127/1 
100TH 
250TH 
304TH 
304TL 
307A/RK75 
310A 
3506 
393A 
394A 
417A 
446A 
703A 
705A 
707B 
715B 

5.25 
3.50 
1.75 ,89 

. . . 3.95 ...12.95 ...14.95 ...22.00 
..24.50 

. 2.95 ... 9.50 
...16.50 ... 7.95 

7.95 
4.25 ... 4.95 
8.95 

". 3.95 8,50 ... 1.19 
... 4. 50 
... 1.50 

. . . 14.95 ... 8.95 

Vacuum 
Capacitors 

50 -15 ..$5.95 
50 -32 ..12.50 
12 -32 ..10.00 
100 -20 .14.50 

7226 
723A/B 
724A 
7246 
726A 
7268 
8016 
802 

_ 

1.95 
..16.95 ., 2.95 

. .. 2.75 ...12.50 

...45.00 ... .39 
2.95 

Tubes. Thousands 

IT'S READY NOW! 

types of Transmitting Tubes. If you don't see it, 
WRITE. Prices subject to change without notice. 
Californians add sales tax. Add postage to order. t JIL 

SAU.ES CO. 

ELECTRONICS 

Dept. R -24 
7552 Melrose Ave. 
Los Angeles 46, 

California 

SEND FOR YOUR. GIANT NEW 

Concord Catalog 
FALL 1953 

EDITION 

IT'S GOT 

EVERYTHING! 
Standard Lines 
Special Buys 

and 

EE V 
_.._..:'3'',':..:....... ..... ... .... ......, 

Concord Radio 
55 Vesey Street. New York 1, N. Y. 

Phone Dishy 9 -1132 

C 

SINGLE CHANNEL 
5 ELEMENT 

MATCH YAGIS 
only OO ea. 

Lots of 5 

These beautifully fabricated Yogis 
usually sell for 3 to 5 times our price! 
Now available for channels 2, 3, 

4, 5 and 6, together with detailed instructions 
for cutting to channels 7, 8, 9, 10, 11, 12 or 13. 
Sorry, no less than 5 antennas of one channel. 
SPECIFY CHANNEL WHEN ORDERING. 

Free with each order of 5 antennas 1 all- purpose 
hack -saw with blade and complete instructions 
for simple conversion of lower frequency Yogis 
to high frequency Yagis 

Stock No. YDMS- Packages of S Yogis 
Wt. 40 lbs _ ____ Net $10.00 

NCORD RADIO, -- '- .. , 
55 Veser Sr., New ` ó ma in ma 

Dept. N-8 
!. 

Nome 

Address ............... 

city........ 
zone......... ..... Stale 

f 
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TV & COAX CABLE 
300 OHM Twinex, heavy duty 
65 rnil all copper TV lead -in. 
Per Ft. 2c; 100 Ft. $1.39; 
1000 Ft. Reel 511.95 
RG59U 73 ohm TV coax cable 
mfgrd 
Ft. 5e 

to rigid 
100Ft. $5F0Ó eSpec al 

500 Ft. $22.00 
HAM SPECIALS -NEW & LN & USED 
Mobile whip antenna P/o AN /ARQS. 72" 

w /ant matching base ...........$2.98 
Sonar SRT -120 multi band XMTR less pwr 

supply .................... S198.50 
SRT- 1201V1 Special in mobile cab $198.50 
P5 -500 115 VAC pwr supp for 
Gons et 1 "Super Six" converter (U)..547.50 
Gonset Communicator. 7 watts on 144- 

148.3 MC oiler 110VAC & 6VDC w /XTAL 
complete w /xtal & Mike (LN)...5185.00 

ARC -3 SPST 9 section push switch..$1.95 
Johnson Viking Mobile Built (LN).. $100.00 

POWER TRANSFORMERS 
2500V for Crt 6.3V/.6A. 2.5 

V/1.75Á csd Hvins 4/BC412 
replmnt 57.98; 2 for $14.98 

1000VCT /45MA_ 795vct/ 80 
ma, 360vct 5 5 

m 
a. 3x5V/ 

3A, 6.3vct /1A. 6.3vct /.3A 
csd Heins can be used 2x 
rating Hypersil core $4.98 

950VCT/100MA, 5V /5A, 5V/ 
2.5A, 45V/1A, 10V /1.5A...... $5 49 

900V /35MA, 2x2.5V/2A. xcInt 1800 V'dblr two 2x2 fil. windgs hsld... 2.25 
840VCT /110MA, 530vct /21ma, 2x5V 
78Óá CT8 50MA, A 5V /6A, 12.6V/5.5A 7.95 
770VCT /200MA, 5V/6A, 12.6V/5.5A 6.95 
700VCT /120MA, 2 6.3V/3A. 6.3V/ lA $3.98; 2 for 7.25 
700VCT /100MA. 2x6.3V /1.5A, 5V/ 

2A. Isolation Wndg 120MA..... 3.49 
680VCT /200MA, 5V/3.5A, 6.3V/4A, 

78V/1A 54.39; 3 for 12.00 
500VCT /6OMA, 6.3V/4A Hsld 2.98 
42OVCT /90MA, 6.3V/1.9A, wrth 

INPTS 6, 12. 24, 115VDC & 115 
230VAC Vibrator Trans.$1.49; 2/ 2.25 

FILAMENT TRANS. 
6.3V /2A $1.08; 2 for $1.98 
2.5V 2A (D 79c; 2 for $1.49; 10 for 6.49 
2.5VCT /10A 5KVINS 3.59 
SVCT /IOA /12KV INSUL G.E. 8.25 
5V /115A CSD KENYON HVINS 16.95 
7.5 VCT 12A CSD KENYON I5KVINS 10.95 
24V í1.25A CSD (d ..$1.98; 2 for 3.49 
2X12V/2A or 24V/2A (d $3.89; 2 for 6.98 

THEM $1 00 LASTE 
PICK 

LOTS OF 5 
KITS AND COMPONENTS 

Oil Condensers Asst. .. ..5 /51.25 Electrolytic Condensers Asst...5/ 1.25 
SPRGE CRP -3 VertintegratorNetwk 
3RES & 3CNDSRS ..29e; 6/$1.00 
Silver & Mica Cndsrs 15/ 1.25 
Controls, Popular Values 5/ 1.25 
Resistors, n /2&IW, to 2 Megs 50/ 1.25 
Vitreous W W Resistors 8/ 1.25 
Sockets, Asstd. 8, 7, 5 4P..12/ 1.25 
Iron Core Slug & Screw.....50/ 1.25 
Knobs, Asstd. w /Insert 10/ 1.25 

HI -FI AUDIO AMPLIFIER 
Model 1150 Hi -Fl 10 

a 
tt, less than 2% distortion- response + 1 db, 20 to 20000 

CPS. Hum -70 db. Separate pass & treble 
controls. 3 pos. selector .Switch. Built -in 
equalized pre -amp for GE cartridge. Tubes 
2/6SL7. 2/6V6, 5Y3 $29.95 
Model 1150 & GE 51201D, Hi -Fi Amp & 
Spkr "TAB" SPECIAL $47.00 

AUDIO AMPLIFIERS READY TO GO 
Model 305MP 5 Watt 
Ampl, as Pictured Above 
Features Mike & Phono 
Inpts. W/Sep. Gain 
Cntrls. Latest Compensa, 
ted Tone Cntrl. Design. 
Complete with Tubes. "TAB" SPECIAL $14.98 

Model 200MO Mike OSC. Broadcasts Through Your Radio with NO Direct Con- nection. W /Tubes 56.98 
Model 100PO Phono 0SC.Phonograph Broad- 
casts Through Your Radio. No Direct Rook - 

p. W /Tube $4.98 
Model 302PA 3 Tube Phono Ampl. Ideal for 
Custom Building Your Phonograph. 
W /Tubes. SPECIAL $4.98 

AUDIO COMPONENTS 
GE RPX041 Phono Cart.. $ 4.49 
GE RPX050 Triple Play. 6.98 
Electrovoice Triple Play 2.69 
Pickup Arm &Xtal Hi- Outpt. 2.39 
PM 12 "GE 512010 Speaker 18.69 
PM 8" Blue ST18 -1 Permflux .... 13.00 
PM 10 "Hi -F1 Woofer & Separate Horn Tweeter. lOwatt 40- 20KC.. 19.98 
Crystal Mike & Cable........ .. . 2.98 
Crystal Mike Cartridge (Lapel type) 1.98 
Crystal Mike Cart. Ceramic Wetpruf 3.98 

STORAGE BATTERIES 
36 Volt WILLARD Mini -BRAND 

5 oz. DSGN..98e; 4/53.00 
(4) 36V Batt /acid 3.35 
2V /20AH Battery with 

2 Volt Vibrator 2.98 
2V /20AH w /vib & acid 3.59 

6V /6AH Willd NT6 /BB214U 2.98 
6V /6AH Battery w /acid 3.25 
6V /40AH Battery 6.98 
6V /4OAH Battery w /acid 9.25 
WE SHIP AC D IN BOTTLES R'EXP ONLY 

CHROME VANADIUM SPEED DRILLS 
29PC5 CHROME VANADIUM SPEED STEEL. lop quality or Machinists or all purpose 

Se. Standard Full Length 1/16" to 1/2" 
by 64ths. With Huot Drill Index 59.69 12 PCC SET 1/16" to 1/" 3.49 60 PC5 DRILLS -71 to 60 with Index 7.98 
13 PCS 1/16" to 1/4" /Index 2.69 
1/4" SPEED ELECTRIC DRILL /Jacobs Wormgear Chuck R- 60 Pcs Drills & Index. "TAB" SPECIAL $22.00 

SPEED ELECTRIC DRILL w /Jacobs Wormgear Chuck & 29 Pcs Drills & Index.. "TAB" SPECIAL $39.00 

METER SPECIALS 
At Newly Reduced Low Prices 

0- 30VDC "AN" 1.49; 2 for 2.49 
0 -60 ADC "AN". Less Shunt. 

52.95; 2 for 5.00 
0 -15VAC GE 21/2 SOOeyc. 1.29 
0- 150VAC WSTGH 21/2 

RND 60 eye 3.49 
0- 150VAC 25- 125cy/31/ "Sq. /RA35 5.98 
0 -1 MADC WSTGH 31/2" Sq. . 6.49 
0 -50 M icroamps Weston301 31/2 "Sq. 13.98 
0 -500 MADC 214" RND Triple 221T 4.98 
VU -20 +3 Weston 301 3" Sq 14.98 
Q -120 MA RF 31/2" END Weston 301 12.98 
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"TA B" 
THAT'S A BUY 

SPECIALS 
Powerstats & Test Equipment 

Li 
Type 20/O- 135V/3 

(LN) New 
Type 116U /0- 135V/7.5 Amp /LN 17.49 
Type 1126 /0- 135V/15 Amp/LN 42.98 
Type 1226/0- 270V/9 Amp /LN 42.98 
Simpson Model 260 VOM LN 34.98 
Hickok 600A Mutual Tube CHKR LN 142.98 
GE STOA Sweeo Generator (NI 300.00 
GE ST5A Marker Generator (N) 325.00 
GE ST2A Oscilloscope (N) 275.00 
HF-1 Oscilloscope (N) Special 79.95 

FL -5 FILTER 
Range or Voice. Filters 
1020cvcle Audio. Excellent 
for CW work.59e; 2 for 51 

BAND PASS FILTER XFMRS 
SHARP CUTOFF HiQ CASED & SHIELDED 60,90,150cys 

e 
a. ...$1.75; 2 for $3.00 

UTC 854 cys, 1024 cys, 1250 cys ea. 
53.50: 2 for 52.50 

YOU 39C WHEY PICK 
THEM Lots of 10 LAST 

ELECTROLYTIC CONDENSERS 
20MF/ 25VDC 2X15MF /350VDC 
20MF /450VDC 2X20 /25V,30MF/450V 
25MF /300VDC 40MF /250V,20MF /25V 
SOMF /350VDC 3X100MF /35VDC 100MF /25VDC 30 /15 /30MF /250VDC 

ALL SIZES & TYPES 

FILTER CHOKES 
Check These Reduced Low Prices 

12Hy /80ma /H'Sld /3KVins ...$2.25 
10Hy/125ma /UTC /Csd H'Sld /1KVins. 1.49 
50Hv /125ma /Csd /H'Sld ,.. .... 2.89 
20Hy /300ma or 15Hv /400ma /12KVins 8.95 
13.5 HY 1 Amn. /17KVins /Raytheon. . 39.95 
12HY /300ma. Hmsld 5KVins 4.95 
Dual 2HY /300ma, USN ...95e; 2 for 1.49 
1011Y 100 MA Freed 1.39 
6HY /175ma 250 ohm...51.49; 2 for 2.49 
1011Y 85ma 550 ohm 95e; 2 for 1.69 
3HY 40ma UTC Hi "O " 955; 2 for 1.39 

CRYSTAL DIODES 
IN23B SYLVANIA $1.89 

Lots of 10 
Smaller Quantity. Unit Price $ .2g le* #* 
1N21 85c 6 for $ 4.00 
152' ' 51.55 5 for 7.00 
15216 2.98 4 for 10.00 
1527 1.55 5 for 7.00 
1546 69c 5 for 3.25 

FEDERAL SELENIUM RECTIFIERS 
BATTERY CHARGER RECTIFIER 

10.0.10V (CT) 100 Amp., fan cooled. 'Re- 
place your old inefficient sulfide rectifier 
w /new selenium type. SPECIAL. , .$11.98 

SELENIUM RECTIFIERS 
We specialize in Rectifiers and Power sup- plies to your ec's. Immediate delivery. 
Current 18 36/28 54/40 130/íO0 
(cont.) Volts Volts Volts Volts 
1AMP 1.35 2.15 3.70 7.50 
2AMP 2.20 3.60 5.40 10.50 
4AMP 4.25 7.95 12.95 25.25 
SAMP 4.75 9.00 13.50 33.00 

10AMP 6.75 12.75 20.00 40.00 
12AMP 8.50 16.25 25.50 45.00 
20AMP 13.25 25.50 39.00 79.50 
24AMP 16.25 32.50 45.00 90.00 Full -Wave Selen Rect & Trans. in Kit Form. All 115V/60 cy inputs. 
up to I4VDC at 12 amps $23.98 
up to 28VDC at 12 amps 31.98 
up to 28VDC at 48 amps 129 00 

RECTIFIER XFMRS 
18- 12- 9- CT- 9- 12 -18V /4 Amp $ 8.75 
18- 12- 9- CT- 9 -12- 18V /12 Amp 16.75 
18- 12- 9- CT- 9- 12- 18V/24 Amp 35.75 
18 Volt /2 Amp $1.98; 3 for 5.49 

FEDERAL 1/2 WAVE RECTIFIERS 
130V RADIO & TV 

CURRENT LIST "TAB" LOTS 
CONT. PRICE PRICE OF 12 
65 MA $1.50 50.59 56.48 
75 MA 1.85 .69 7.58 

100 MA 2.05 .79 8.68 
150 MA 2.25 .99 10.78 
200 MA 3.15 1.39 14.98 
300 MA 3.30 1.49 15.98 
400 MA 4.25 1.89 20.38 
500 MA 4.40 1.98 21.28 
Your Selection of any 12 Rectifiers Deduct 
10^'- from "TAB" Price. 
18V /230MA 59c; 12 for 55.98 
36V /23JMA 89c; 12 for $8.38 
300V /250MA ....1.39; 12 for....$14.98 

RECTIFIER CHOKES 
4 AMP .07 HY .6 OHM 

12 AMP .01 HY .1 OHM 
24 AMP .004 HY .025 OHM 

MICA CONDENSERS 

Fig. 
A 
A 
A 

A 
A 
8 
A 
C 
C 
A 
A 
C 

A 
MFD 
.03 
.02 
.015 
.01 
.01 
.005 
.004 
.002 
.001 
.00075 
.0007 
.0004 
.0001 

$ 7.95 
14.95 
29.95 

WVDC 
600 
600 

2500 
600 

1200 
2500 

600 
2500 
1200 
5000 
3000 
2500 

69c 
69c 

1.75 

69c 
1.19 
98e 
555 

2.98 
89c 
39c 
25c 

.0001 3000 89e 

.00005 3000 39c 

PRICE 
5 for 2.39 
5 for 2.25 
2 for 3.00 
3 for 1.20 
3 for 1.49 
3 for 2.95 
3 for 1.10 
3 for 2.25 
3 for 1.20 
2 for 5.00 
3 for 2.39 
6 for 1.95 
5 for 1.00 
3 for 2.00 
4' for 1.00 

TUBES 
0A2 $0.95 
0A3/VR75 1.04 
062 1.37 
0B3/VR90. 1.09 
0C3/VR1O5 1.15 
OD3/VR150 .90 
163/8016. .81 
11321 /471A 2.85 
1822 . 2.20 
1B23 9.90 
1624 9.45 
1626 2.45 
11327 12.75 
3632/532A 3.90 
11335 . . . 9.15 
1B37 ,.16.98 
1638 29.95 
11341 49.95 
11342 18.00 
1846 1.98 
1B53 49.95 
11356 . 38.50 
1658 ..175.00 
1560 69.75 
1863 50.00 
1B63A 75.00 
1P21 33.00 
1X2A 
2C36 27.00 
2C39 21.00 
2C39A 29.50 
2C40 7.29 
2C43 17.75 
2C43/464A 9.49 
2C44 .... 1.20 
2D21 .... 1.26 
2E31 .... 1.49 
2E43 .... 1.49 
2G21 .... 1.49 
2J33 . ...27.00 
2.131A A ...79.95 
2J32 . . . .37.00 
2J33 2700 
2J34 27..00 
2.136 ...108.00 
2J37 12.70 
2.138 11.75 
2J39 44.00 
2J42 ...187.00 
2J48 24.25 
2.49 67.25 
2.150 . 21.25 
2.152 . ..249.50 
2J55 85.00 
2.156 ...349.00 
2J61 49.95 
2J62 49.45 
2K22 39.45 
2623 39.45 
2625 . 28.49 
2K25 / 

723A8 24.90 
2K28 . . 29.00 
2K33 ..259.00 
2635 ..389.95 
2K41 ..126.00 2648 ..120.00 
2X2 .49 
3822 2.70 
3823/RK22 4.95 
3824 6.97 
31325 4.50 
3826 3.70 
3828 7.90 
3C22 89.00 
3C23 9.90 
3C33/C1B 3.45 
3C33 14.98 
3C45 12.89 

3D21A .. 4.98 
3022 . ..13.95 
3D23 .... 4.90 
3E29 ....14.95 
4C35 ...22.25 
EL5BHD .16.98 
5C21/C61. 9.89 
5C22 .42.05 
SC30/C5B. 3.95 
5D21 ....19.50 5023/ 

RK65 ..36.50 
5J29 ...12.40 
5R4GY . . 1.55 
SR4GYW . 1.75 
6AG5 . .79 
6AG7 . .. 1.39 
6AH5G , . 1.49 
6AH6 .... 1.22 
6AJ5 .... 1.40 
6AKS .74 
6AK5W .. 2.98 
6AK6 .... 1.05 
6ÁL7GT .. 1.29 
6AN5 .... 2.90 
6AQ6 

.... 
.83 

6AQ7GT .. 1.29 
6AR5 .. .79 
6AR6 ... 2.98 
6ASS .. .79 
631576 6 ... 4.65 
6ÁUSGT .. 1.30 
6AU6 . .59 6AVSGT.. 1.29 
6AV6 ... .49 
6AW6 
6B4G ... 1.23 

66A7 .. 1.27 
6BC5 ... .63 
66C7 1.23 
68D5GT .. 1.65 
613D6 ... .83 

.59 
6BF5 .98 
6BF6. .65 
6BF7 
6606G ....1.39 
6507 ... 1.98 
68H6 ... .63 
66J6 ,. .69 
6BK7 . 2.15 
6BL7GT .. 1.45 
6856 .... 1.79 
6857 . 1.69 
6806GT .. 1.20 
6807 ... 1.65 
6C21 ....29.45 
6C66 .... .69 
6CD6G ... 1.69 
6D4 ... . 2.70 
C6J/5C21. 9.89 
6J4 6.66 
6J50T .47 
6J6 .63 
6K4A 6.45 
6L6 2.09 
6L6G 1.35 
6L6GA . 1.35 
6L6GAY 2.29 
6SA7GT .63 
65C7 .90 
65137GT. .80 
6SF5 .77 
6507 . .72 
65H7 .61 

"TAB" TESTED 
& GUARANTEED 

PRICES SUBJECT TO CHANGE 
WRITE FOR COMPLETE TUBE L STING 

11726G7 . 1.19 805 3.90 
11727GT . 1.49 807 1.65 
VT127A .. 3.90 808 2.59 

.. 4.98 809 2.43 
..49.00 810 9.95 
..29.00 811 2.90 
..18.97 812 2.70 
..17.75 813 12.49 .. 8.90 814 2.97 
.. 8.90 815 5.97 

816/866Jr -1.07 
826 

11.49 
8296 12.45 
832 8.97 
832A 9.65 
833A 39.45 

5.95 
836 4.75 
837 1.45 
849 . 29.45 
860 4.90 
861 23.95 
865 1.29 
866A 1.50 
872A . 3.29 
CK1005 .85 
CK1027 . 2.98 
5654 ,. . 2.79 
5670 . 5.30 
CK5672 . 1.29 
CK5678 . 1.89 

. 5.49 
. 3.49 

6SJ7 .70 
6SK7GT .. .69 
6SL7GT . .69 
6SQ7GT . .G3 
6SR7 .... .65 
6557 ... .75 
6577 .98 
65U7GTY . 2.69 
6V6 1.39 
6V6GT .57 
6W4GT .57 
12AH7GT. 1.45 
12AK5 . 1.98 
12465W 2.98 
12AL5 
12AT6 
12AT7 
12AU6 
12AU7 
12ÁV6 

.81 
.. .72 

.49 
12AW6 .. 1.79 
12AX4GT. 1.20 
12AX7 .. .79 
12AY7 2.79 
12AZ7 . 1.49 
12BA6 . .59 
126A7 . .79 
12806 . 1.23 
128E6 . .59 
126F6 .85 
126H7 . 1.29 
12BY7 . 1.35 
12627 1.25 
12SA7GT .69 
125C7 .80 
125FSGT .72 
12SF7GT .49 
12507 .. .83 
12SH7 

- 
.63 

325J7GT .59 
12SK7 . .72 
12SL7GT .65 
12SN7GT .75 
12SQ7GT .63 
125E17 . .63 
FG17. . 3.95 
19T8 . 1.09 
19V8 . .. 1.62 
RK20A 8.95 
24G/3C24 1.90 
25BQ6GT 1.19 
25L6GT . .69 
25Z5 . .79 
25Z6GT . .99 
FG27A .. 8.70 
28D7 . . 1.95 
FG32 / 

5558 . 13.85 
35ZSGT . .59 
RK39 ... 2.89 
RK49 7.50 
SOL6GT .69 
RK61/XFG1 3.05 
80 .69 
81 1.63 
82 1.19 
82V 1.39 
83 1.45 
ß3V 1.79 
84/6Z4 .99 
FG95/ 

5560 24.85 
FG98 19.95 
100TH 7.83 
F0104 37.98 
FG105 17.64 
117L /M7GT 1.59 
117N7GT 2.49 
117P7GT 1.39 

FG166 
FG172 
250TH 
250TL 
304TH 
304TL 
388A . 1.49 
WL417A .. 8.95 
417A / 5842...18.50 
GL434A ..12.69 
4466 .... 3.89 
450TH ...49.97 
450TL .52.00 
460 /HF200 

15.95 
GL471A . 2.69 
CKSOIX . 1.26 
CK501AX 2.20 
CK502AX 1.49 
CK503AX 1.49 
CK505AX 1.79 
CK506AX 1.49 
RH507 9.98 CK509AX 1.79 
CK512AX 1.45 
CK522AX 1.29 
DK525AX 1.29 
CK526AX 1.49 
CK528AX 1.49 
CK529AX 1.79 
GL530 . 22.00 
CK531DX 1.89 
531 6.98 
CK532DX 1.89 
WL532 3.98 
CK533AX 1.29 
CK534AX .99 
CK536AX .99 
GK537AX 3.04 
CK538DX .98 
CK539DX 2.19 
CK541DX 1.99 
CK543DX .99 
CK544DX .99 
CK546DX 1.99 
CK547DX 1.98 
CK571AX/ 

5886 2.49 
CK573AX/ 

6029 . 3.49 
W L673 .117.00 
WL676 
W L686 

705A 
703A 
707A 
7078 
T15Á 
715fá 
715C 
117Á 

..39.95 
.. 35.00 .. 4.75 .. 1.98 .. 7.90 
..13.50 .. 6.00 
..11.90 
..24.00 

719A ..28.50 
721A . 2.49 
722A/287. 2.45 
723A ..11.95 7234/6 ..25.00 
724A .. 3.95 
7248 
725A . 8.49 
726A ..21.97 
7266 ..45.00 
726C ..79.95 
801A .45 
803 3.89 

CK5702 
CK5703 1.29 

Xtal Diodes 
1N21A ..$1.55 
1N21B ... 2.89 
1N21C .,21.50 
1522 . .. 1.25 
1N23 . .. 1.35 
1N23A .. 2.20 
1N23B .. 2.25 
1N25 
1N26 
1N27 .. 1.55 
1N34 .. .64 
1N34A . .90 
IN38 .. 1.43 
1N38A .. 1.29 
1N39 .. 4.15 
1541 .. 8.95 
1542 ..16.95 
1543 .. 1.73 
1544 .. 1.24 
1545 .. 1.45 

1N47 
1N46 .. .69 .. 4.00 
1N48 .. .55 
1N51 
1N52 .. 1.39 
1N54 .. .89 
1N54A .. 1.15 
IN55A .. 4.00 
1558A .. 1.15 
1557 . .. .89 
1558 . . 1.19 
1560 . .. .60 
1N61 2.07 
1N63/K63. 2.49 
1N64 . .69 16 .69 
1NN65 9 .... . ..- .98 
1N69A ... 1.75 
1N70 .... 2.98 

1N1N7086 
A ... 3.50 
.... 1.15 

1587 .... 1.15 
1N88 .... 1.15 

RHEOSTATS 

AT BARGAIN PRICES 
6 ohm 25W Model LH..51.40; 2/52.49 

15 ohm 25W w /knob 1.49; 2/ 2.49 
20 ohm 50W Model J. 1.98; 2 for 3.50 
60 ohm SOW w/lmob . , . 2.25, 2 / 3.98 

100 ohm 50W Model K .. 1.98. 2/ 3.50 
200 ohm 25W Model D .. 1.49 2/ 2.49 
250 ohm 25W 1.19 3/ 2.98 
300 ohm 225W Model P 2.98 2/ 5.00 
350, 500, 5000 ohm Slotted shaft. 

25 watt 79e; 3/ 2.00 

DC POWER SUPPLY 
O to 12 VDC/2 Amp. 
Variable DC supply, un- 
cased and completely 
builtle 115v/60 cy. 
Usable LAB supply, fil- 
ament D.C. plating, bat- 
tery speed, model railroad, includes volt- 
age or or sp 

Ideal for 
and center off revers- 

ing IECI for two 'H5; locomotives. 
"TAB" SPECIAL. .. .$30.95; 2 for 520.00 

INFRARED SNOOPERSCOPE 
SEE -IN -DARK TUBE 

Image -Converter Tube HiSensitivity sim- 
plified design 2" dia. Willemite screen- 
Resolution up to 350 line /in. Complete 
data & tube. a.....$4.98; 2 for $9.49 

SNOOPERSCOPE PWR SUPPLY 
1800VDC 35MA, Using Doubler Crkt. Trans- 
former, Rectifiers. Socket, Resistors 
Capacitors and Diagram $6.98 

"B" PLUS BOOSTER RTMA GTD. 

5TV4 $3.30 
LOTS OF 3 

Service dealers, write for quantity price 
Replaces SU4G Rectifier 
Boosts 'e" Plus 30.40 Volts 
Built in Time Delay, to Protect TV 
Corrects Shrunken Pictures 
Extra Picture Height & Width 
Extra Gain for Fringe Areas 
Lesser Quantities, Each 53.88 

RM-29 ',C1' 
C0EE:s1. 

áe! i. 
REMOTE CONTROL 

Can be used as field phone 
or control f Transceiver 
from a distant point. 15 
mile. 2 wire operation, good 
for Television Antenna In- 
stallation. New $10.95 

SOLDERING IRONS & GUNS 
"WELLER" Gun 115VAC 100 Wett.58.69 "WEN" Gun 115VAC 250 Watt..... 9.49 
"PRIMAX "Gun115VAC Korodless Tip 7.69 
PHILIPS "VERSA TOOL" 115VAC 
250 Watt and 4 Tips...... .10.83 

ESICO IRONS 120V AC /DC 
55Watt/ /sTip /111 /cLng /.38Lbs. ....$1.25 
60Watt /1 /Tip /12 "Lng /.38Lbs. 1.91 
100 W att /3 /a Tip / 12 "Lng /. SLbs. 2.55 
130Watt /i /Tip /12 "Lng /.75Lbs. 3.17 

ESICO INDUSTRIAL CONST. USE IRONS 
Similar to American Beauty As Shown 

61A60 /60W /1/sTip /7 "Lng /2.5oz. . .$3.20 
rit 38 
58 /Am.Beauty315S /500W /sTip 6.30 

tí75 /Am.Beauty3178 /300W/7 /sTip . 8.18 
í198 /AmBeauty3198 /550W/11/2Tip .10.08 
Esico Temp Regulating Stand.... 4.20 
Solder 1 lb. roll 062. $1.29 or with any 
soldering iron. Special 90e 

CONDENSER SPECIALS 
2 MFD 330 VAC 25. 1000 VDC `J 

STD MFGR Lots of 10 
Smaller h 49e; s3 for 51.25 

2MFD 600VDC Porcelain Insulators W /Adj 
Mtg Clamp 3 for 51.50 

LINEAR SAWTOOTH 
DC POTENTIOMETER KS15138 

Electric power is supplied 
through 2 fixed taps 180° 
apart. 2 rotating taps, and 
take -off brushes are provided 
Tor output voltage. Varying 
position of the brushes, varies 
the output voltage in accord - 

n w 
a 
v el. 

ina $S *9 5 Snecial 
WRITE FOR ADDITIONAL INFO 

866A KIT AND XFORMER 
2 Tubes, Sekte, fmr INPT 115VAC, out - 
pt. 2.5vct. 104 /Hvinsul. SPECIAL..$4.98 

GENUINE SWEDISH 
CROSSCUT SAWS 

FIRST QUALITY 
STOCK TEETH REG. 

NUMBER SIZE PER /IN PRICE 
701 -20 -10 20" 10 PT 59.00 
701.24.10 24" 10 PT 9.75 
701 -24.8 24" 8 PT 9.75 
701 -26 -8 26" 8 PT 10.85 
701 26 -6 26" 6 PT 10.85 
701 -26 -10 26" 10 PT 10.85 
701 -28 -8 28" 8 PT 10.85 
701 -28 -6 28" 6 PT 11.50 
701.30-6 30" 6 PT 11.00 

"TAB" 
PRICE 
$3.95 
4.15 
4.15 
4.25 
4.25 
4.25 
4.35 
4.70 
4.50 

OIL CONDENSER 
WAREHOUSE CLEARANCE SALE 

RECTANGULAR CASE 
.5MFD 1500VDC 95c; 2 for 51.50 
2MFD 1000VDC 55e; 4 for 1.95 
5MFD 600VDC . 51.50; 3 for 4.00 

10MFD 600VDC .....51.98; 2 for 3.50 
3MFD 330VAC 1000VDC ..3 for 1.20 

2X2MFD 600VDC 89c; 2 for 1.59 
BATHTUB SIDE TERMINALS 

1MFD 39c 3 for 
4MFD 

600VDC 
50VDC 50e 5 for 

$1.00 
2.00 

.1MFD 2000VDC ......51.05 5 for 4.50 
2X .1MFD 400VDC 49e 5 for 2.00 

WRITE FOR CONDENSER LISTING 

BC -442 -A 
A n t e n n a c e n t indicator & 
Relay switching. Includes 
750MA "RF" meter, 19.5 
millivolt movement, current 
XFMR, thermocouple & relay. 
Complete as shown, less vac- 
uum condenser. New...55.69 

THAT'S T 
BUY 

A 
EI,Il 

THAT'S 
BUY 

DEPT. 8RN 111 LIBERTY STREET NEW YORK 6, N. Y., U. S. A. 
PRINTRD IN U.S.A. 

Money Back Guarantee 
(Cost of Mdse. Only) $5 
Min. Order F.O.B. N.Y.C. 
Add Shpg. Charges & 25% 
Dep. Tubes Gtd. via R -Exp. 
only. Prices subject to 
Change Without Notice. 

Rector 2 -6245 

RADIO & TELEVISION NEWS 
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Five years old next week-and 
now better than ever. When 
the original tube wore out it 
was replaced with a Rau land. 
Now pictures are brighter, 
sharper, clearer. Another 
Rau land success story-your 
cue to sell improvement through 
replacement with Rau land- 
and chalk up plus business. 

THE AROUND CORPORATION 4245 NORTH KNOX AVENUE 

CHICAGO 41, ILLINOIS MULBERRY 55000 

ZENITH SUBSIDIARY 

114;tpii 

Et,: 
t 
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"Better Than Ever" 
"I put a Mallory Vibrator in it. Used 'em for years on all my service 
work and haven't had a call -back yet." 

That is the main reason you'll find 5 out of 6 service men using 
Mallory Vibrators for all their service work. When you put a Mallory 
Vibrator in a set, the job stays sold ... no call -backs ... no wasted 
time to run up costs. 

The patented, tuned mechanism in Mallory Vibrators is the secret 
of their dependability and long life ... the reason they are more 
widely used as original equipment than all other makes combined. 

These exclusive performance features give you better vibrators, 
available in a complete line, meeting or exceeding original equip- 
ment specifications .. . 

Slow contact make ... for less wear 
High contact pressure ... for low resistance 
Fast clean break ... for reduced arcing 

Next time you order vibrators ... ask for Mallory. It is a sure 
way to beat the call -back problem ... be sure all your service jobs 
stay "sold ". 

''.PR. MALLORY & CO Inc. 

CAPACITORS CONTROLS VIBRATORS SWITC 
RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 

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