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OHMS 

PER 

VOLT 

NEW 

AND TH 

FIRST 

Model 630 -NS 
VOLT- OHM -MICROAMMETER 

S i SPENSION EME 
n 
no hair springs ... thus NO FRICTION. 

ARMATURE 
SHIELDED ASSEMBLT 
RAR -RING 
MAGNET CORE 

$99.50 
SUGGESTED 

U. S A USER NET 

B I y 12p0% 

% // 
HIGH `+i0 i2'2.le. 
VOLT . pT+/ 1'00 . 
PROBE ll ii0%rt0011-E2 

FOR 6 KV iW 

CAUÌ['(? Y.a v.rb 

FACTS MAKE FEATURES 

2 
3 

ONE -PIECE 
CAST FRAME 

d,. 

SUSPENSION 
BAND 

200,000 OHMS PER VOLT D.C. for greater accuracy on high re- 
sistance circuits. 20,000 OHMS PER VOLT A.C. 

5µa SUSPENSION METER MOVEMENT. No pivots, bearings, hair- 
springs, or rolling friction. Extremely RUGGED. Greater sensitivity 
and repeatability. 

62 Ranges, usable with frequencies through 100 Kc. Temperature 
compensated. 11/2% D.C. ACCURACY, 3% A.C. 

Low voltage ranges and high input impedance make the 630 -NS especially useful in 

transistor circuit measurement and testing. Input impedance, at 55 volts D.C. and above, 
is higher than most vacuum tube voltmeters. 

The unit is designed to withstand overloads and offers greater reading accuracy. 
Reads from 0.1µa on 5µa range. Special resistors are rigidly mounted and directly 
connected to the switch to form a simplified unit. Carrying cases with stands are 

priced from $9.90. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

62 RANGES 

ADJUSTABLE. 
TUBE 
FOR COIL 
SWING LIMIT 

CONICAL 
SPRING 
ANCHOR 

ZERO 
ADJUSTER 

D.C. VOLTS 
0-0.6-3-12-60-300 - 

1200 at 100,000 Ohms /Volt. 
0-0.3-1.5-6-30-150 - 
600 at 200.000 Ohms,'Volt. 
0 -0.150 at 60µa 

A.C. VOLTS 0- 3- 12 -60- 300 -1200 at 
10.000 Ohms Volt. 
0- 1.5 -6 -30- 150 -600 at 
20,000 Ohms Volt. 

DB -20 to 77 in 10 ranges. 

D.C. MICRO- 
AMPERES 

0 -5 at 300 MV. 
0 -60 -600 at 150 MV. 

0 -120 at 300 MV. 

D.C. MILLI- 
AMPERES 

0 -6 -60 -600 at 150 MV. 
0- 1.2 -12- 120 -1200 at 300 MV. 

D.C. 
AMPERES 

0 -6 at 150 MV. 

0 -12 at 300 MV. 

OHMS 0- 1K- 10K -100K (4.4 -44 -440 

at center scale) 

MEGOHMS 0 -1 -10 -100 (4400- 44,000- 

440,000 Ohms center scale) 

OUTPUT: Condenser in series with A.C. Volt 
ranges 

i 

630 -APL 

THE WORLD'S MOST COMPLETE LINE OF V-0-M'S. AVAILABLE FROM YOUR TRIPLETT DISTRIBUTOR'S STOCIS 
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Remote Console 

o 

O 

24- position switch, 
located on trans- 
mitter /receiver unit, is 
used for checking var- 
ious circuits during 
tune -up or servicing. 

INTERNATIONAL 
EXECUTIVE 

750 -HB2 

intducin 
(with Built -in Test Circuits) 

INTERNATIONAL 
EXECUTIVE 
750 -HM2 

It's totally new ... a Citizens Band transceiver with built -in test 
circuits. Now at the "turn" of a switch, located on the transmitter/ 
receiver unit, you can instantly check the operating performance 
of various circuits within the set. Makes tune -up and servicing 
easy. Checks filament, plate and input voltages, transmitter for- 
ward and reflected power, modulation, etc. 
This "years ahead" built -in test feature has been incorporated into 
International's two new transceivers. The 750 -HB2 with its func- 
tionally designed remote console* for desk -top installation, and the 
750 -HM2 for mobile communication. Both transceivers have 23 crys- 
tal controlled channels, and operate on 115 vac, 12 vdc, and 6 vdc. 

NEW Built -in test circuits. NEW Delayed /Expanded 

AVC. NEW Simplified cabling. NEW Built -in S /Meter 

and Transmit /Meter as standard equipment. NEW 
Microphone with improved characteristics for better "close 

talk" quality. NEW Speech Clipper /Filter Amplifier. 

*Base station remote console available separately. Ask for RMO -24 HB2 

See the 750 -HB2 and 
750 -HM2 at your Inter- 
national dealer today! 
Ask him about his 
trade -in /trade -up plan. 

INTERNATIONAL 
CRYSTAL MANUFACTURING CO., INC. 

Remote Console and Speaker 
Console. Two units may be 
"stacked" or installed separately. 

N / 24- position switch, located 
on transmitter /receiver unit, 
is used for checking various 
circuits during tune -up or 
servicing. 

OCTOBER, 1964 3 
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Radio - Electronics 
OCTOBER 1964 VOL. XXXV No. 10 

Over 55 Years of Electronic Publishing 

EDITORIAL 
31 Televising the Moon Hugo Gernsback 

AUDIO -HIGH FIDELITY -STEREO 
3 5 Universal Tape -Play Preamp Reginald Williamson 

Upgrade your recorder or player by building this simple, low -noise unit 

COVER STORY 40 Modern Hi -Fi Stereo Cartridges Albert Grundy 
Roundup of a number of the leading types 

42 Reverberation and Ambiophony G. A. Briggs 
Recent methods of changing the acoustics of a hall electronically 

49 New, Higher -Fi Stereo Disc Cutter G. L. Augspurger 
Latest improved Westrex 3D recording head has increased dynamic and 
frequency range 

54 Tips On Tape Head Care 

5 5 Six Days On Tape Recorders Art Margolis 
Machines are predictable, but owners aren't 

60 Equipment Report: University Tri- Planar and Stradford Model 480 
Speaker System and Ili -Fi TV -Sound adapter 

ELECTRONICS 
44 Nomograph Scale Chart Charles E. Diehl 

45 Some Simple But Unusual Circuits George J. Rupp 
Some are basic to more complex devices -but useful by themselves 

GENERAL 
37 Make Your Own Service Manuals Robert K. Re 

48 What's Your EQ? 

57 Service Clink Jack Darr 

RADIO 
32 Amplified Indoor Antennas For FM and TV Peter E. Sutheim 

A surrey and comparison of current models 

46 Profits In Electronics Afloat Robert C. Beard 
Second article: depth sounders. installations. interference 

TELEVISION 
38 "Mockup" Speeds Color Service 

It will save you many times the time it takes to put it together 

50 More On How To Repair Rotators Homer L. Davidson 
Second of two articles discusses repairs, manual -automatic conversion, insurance 

TEST INSTRUMENTS 
52 The Hum Sniffer Lyman E. Greenlee 

Many shop uses for this quickly built instrument 

70 Equipment Report: Precise Power -Lab 
Models 711 -713 paver supplies 

THE DEPARTMENTS 
70 Correction 
16 Correspondence 
89 New Literature 

104 New Patents 
105 New Books 

82 New Products 
76 New Semiconductors & Tubes 
6 News Briefs 

100 Noteworthy Circuits 

90 Technicians' News 
80 Technotes 

102 Try This One 
48 50 Years Ago 

'- ABC: 

Member, 
Institute of High Fidelity 

Radio -Electronic 
is Indexed In 

Applied Science 
d Technology Index 

(Formerly 
Industrial Arts Index). 

HUGO GERNSBACK. editor -in -chief and publisher. M. HARVEY GERNSBACK, editor. Fred Shunaman, managing editor. Robert F. Scott, W2PWG, 

re haca: editor. Peter E. Sutheim, associate editor. Jack Darr, service editor. I. Queen, editorial associate John J. Lamson. 
eastern sales manager. Wm. Lyon McLaughlin, technical illustration director. 

OBRNSBACK PUBLICATIONS. INC.. 154 W. 14 St., N.Y. 10011. AL 5 -7755. Goan! Chairman Hugo Gernabaok. President M. Harvey Oernaesck. Bevy. O. Aimee. Treat. Charles A. Ramie 
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Choose Your Tailor -Made 
Course in N.T. S. "PROTECT 

METHOD" ELECTRONICS! 
Now! N.T.S. - one of America's oldest leading home -study and resident 
technical schools - offers you GREATER CAREER OPPORTUNITIES 
IN ELECTRONICS. N.T.S. "Project Method" home training lessons 
are shop- tested in the Resident School in Los Angeles. You 
work on practical job projects, learn to use shop 
manuals and schematics. Your N.T.S. training is 
individual. You proceed at your own pace. The Schools' r".,,; 
practical methods, plus more than 60 years of experience, 
have helped thousands of students all over the world to 
successful careers. Prepare now for a secure future in one of 8 
N.T.S. Electronics Courses designed to fit your own particular needs. 

Work 
on the 

electronic 
"brains "of 

industry - 
computers, data 
processing and 

other automation 
equipment. Become 

a TV -Radio Technician, 
an electronics field engineer, 

or succeed in your own business. 

CHOOSE YOUR FIELD-INSURE YOUR FUTURE! 

1 

2 

3 

4 

ELECTRONICS -TV- RADIO -SERVICING & COMMU- STEREO, HI -FI AND SOUND SYSTEMS A grow - 
NICATIONS A basic course thoroughly covering 6 ing field. Prepares you to build, install and service 
fundamentals of electronics, radio, TV servicing modern sound equipment for home or industry. 
and communications. 
MASTER COURSE IN ELECTRONICS -TV- RADIO, 
PLUS ADVANCED TV & INDUSTRIAL ELECTRON- 
ICS This course covers everything included in 
Course No. 1 plus Automation and every phase of 
the Electronics industry. 
FCC LICENSE Preparation for this government 
license essential for interesting jobs in radar, 
radio, television, communications, guided missiles, 
many others. Upon completion of this course, if 
you do not pass the FCC exam for a 1st Class 
Commercial Radiotelephone License your tuition 
will be refunded. 
RADIO SERVICING (AM -FM- Transistors) Train for 
radio sales and service with dealer or distributor. 

5 
TELEVISION SERVICING ( Including Color) Covers 
installation, adjustment, repair and servicing of 
black and white and color television ... prepares 
you for your own sales and service business. 

7 
BASIC ELECTRONICS Gives you the fundamen- 
tats you must know to build on for a future 
Electronics career. Also offers an excellent back- 
ground for Salesmen, Purchasing Agents, and 
others in Electronics. 

8 
ELECTRONICS MATH Simple, easy -to- follow in- 
structions in the specialized math you need in 
many electronics jobs. 

Most courses include Equipment Kits. THERE ARE NO KIT DEPOSITS. 
Everything included in 

your low tuition. 

CLASSROOM TRAINING AT 
LOS ANGELES 
You can take classroom training in our 
famous Resident School at Los Angeles 
in Sunny Southern California. N.T.S. is 
the oldest and largest school of its 
kind. Associate in Science Degree also 
offered in our Resident Program. Check 
Resident School box in coupon for full 
details. 

HIGH SCHOOL AT HOME 
Learn easily. New modern method. Na- 
tional also offers accredited high school 
programs for men and women. Take 
only subjects you need. Study at your 
own pace. Latest approved textbooks - 
yours to keep- everything included at 
one low tuition. Check High School box 
in coupon for information. 

MAIL COUPON TODAY 
FOR FREE BOOK AND 
SAMPLE LESSON In Field of Your Choice. 

You enroll by Mail - and Save Money. No Salesmen: This 
means lower tuition for you. Accredited Member N.H.S.C. 

rr r1 

u « 

r1 ü, JP. 
NATIONAL SCHOOLS 

WORLDWIDE TRAINING SINCE 905 
4000 S. Figueroa St., Los Angeles, California 90037 

Sample Lesson 

NATIONAL TECHNICAL SCHOOLS (, 
4000 S. Figueroa St., Los Angeles, California 90037 

1 
Please Rush FREE Electronics "Opportunity Book" 
and actual sample lesson on course checked below: 
ri Electronics -TV -Radio Servicing & Communications 1 ID Master Course in Electronics -TV -RADIO 

Advanced TV & Industrial Electronics 
I "- FCC License 

Radio Servicing (AM -FM- Transistors) 
Television Servicing (Including Color) I_ Stereo, Hi -Fi and Sound Systems ' Basic Electronics Electronics Math 

IName Age 1 

I Address 1 

City State Zip 
/ Check here if interested ONLY in Classroom 

Training at L.A. ' Check here for High School Department Catalog 
only. 

Dept. / 
RG -104 / 

1 

1 

RADIO -ELECTRONICS published monthly at Concord, N. H., by Gernsback Publications Inc. Second -class postage paid at Concord, N. H. Copyright © 
1964, by Gernsback Puhl.cations Inc. All rights reserved under Universal, International and Pan -Amer :can Copyright Conventions. SUBSCRIPTION RATES: 
US and possessions. Canada: $5 Inc 1, $9 for 2. $12 for 3 years. Pan -American countries: $6 for 1, $11 for 2, $15 for 3 years. Other countries: $6.50 for I, 
$12 for 2, $16.50 for 3 years. Por,Imasler scarf form 3579 to 154 W. 14th St., New York 10011. 
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Sperry engineer Clinton Burdick with the gyroscopic heart of the new Sperry SGN -IO 
Inertial Navigation System. He is framed in the gimbals of a large gyroscope of the type 

used aboard submarines. 

INERTIAL GUIDANCE ADOPTED 

ON PAN- AMERICAN AIRWAYS 

Pan -Am's entire fleet of 48 Boeing 
707 jet aircraft and seven Boeing jets 
on order will be equipped in 1965 with 
Sperry's inertial navigation and guid- 
ance system, according to a joint an- 
nouncement of Pan -American Airways 
and Sperry Gyroscope Co. (See "Iner- 
tial Guidance Directs Planes and Mis- 
siles," RADIO -ELECTRONICS, December, 
1958, page 56, for a full explanation of 
the technique.) 

The inertial navigational system is 
based on three gyroscopes at right an- 
gles to each other. They maintain a 
stable platform, absolutely steady in re- 
lation to the earth. 

On this stable platform are mount- 
ed accelerometers to measure accelera- 
tion in the forward or sidewise direc- 
tion. An amplifier builds up the signals 
supplied by the accelerometer and 
feeds them to a computer which con- 
tinuously tells the pilot his position, 
time, distance to destination and ground 
speed. The pilot need only feed in the 
latitude and longitude of the point of 
departure and of the destination. All 
navigational and guidance functions are 
then handled by the inertial system. 

Inertial navigation has been used 
by military aircraft and by ships. Navy 
nuclear submarines met at the North 
Pole under ice by using inertial naviga- 

6 

tion. Polaris missiles are also guided by 
this system. This is the first large -scale 
use of inertial navigation in commercial 
aircraft. 

FCC TIGHTENS CB RULES 

TO ELIMINATE HAMMING 

Noting that the trend is for many 
CB'ers to use their stations for hobby - 
type operations, the FCC adopted a Re- 
port and Order ammending Part 95 
(formerly Part 19) of its Rules to clarify 
the permissible and prohibited uses of 
CB (principally class -D) stations. The 
rule changes are effective Nov. 1. 

Some of the significant provisions 
of the amended Rules emphasize that: 

1. The primary purpose of the 
class -D authorization is as a means of 
communication between units of a sin- 
gle licensee. 

2. Communication between units 
of different licensees (interstation) is 
permitted only under certain stated con- 
ditions (Part 95.81) and is restricted to 
channels 9, 10, 11, 12, 13, 14 and 23. 

3. Interstation communications are 
limited to not more than 5 consecutive 
minutes with a silent period of at least 
5 minutes before another transmission 
is permitted. 

A new section, which spells out 
various prohibited uses, has been adopt- 
ed in the Rules. Some of the prohibited 
practices are: 

1. Interstation communications re- 
lating to technical performance, capa- 
bilities, testing of any transmitter; in- 
cluding transmission of signal- strength 
and frequency -stability reports. 

2. Communications to another 
station over a distance of more than 150 
miles. (The commission notes that this 
new limit is far beyond the normal 
ground -wave distance of 25 miles.) 

3. Persons selling CB equipment 
shall not allow customers to operate un- 
der the seller's station license. 

All CB licensees are now required 
to maintain a current copy of Part 95 
of the Rules. Licensees may obtain a 
current copy and a subscription to sub- 
sequent changes from the US Govern- 
ment Printing Office, Washington. U.C. 
20402. 

RADIO TRANSMITTER STABILIZED 

BY BODY HEAT 

C/)'.slaI caSe (model's left hand) goes in 
armpit to keep temperature and frequency 

constant. 

A continent -spanning radio trans- 
mitter that weighs 10 ounces including 
batteries uses body heat for frequency 
control. It was developed by James G. 
Arnold, engineer of RCA's Communi- 
cations Systems Div., at Tucson, Ariz. 

The user places a miniature metal 
container, linked to the transmitter and 
containing frequency- determining crys- 
tal elements, under his upper arm for 
temperature stability. Great distances 
are spanned by using the stable high - 
frequency skywave medium and ex- 

RADIO -ELECTRONICS 
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5 in. Oscilloscope 1 

Transistorized Meter 2 
odern Lessons 3 

AT SEA 

ON LAND 

In the Air! 

TRAINING 
FILM 

You also get the loan 
of a motion picture 
projector and 16 reels 
of film to help you 
learn quickly, remem- 
ber more. 

FREE! 
Send For 2 
Booklets Today ! 

Job Opportunities continue to 
increase for the Electronics Technician 
Electronics is a multi -billion dollar industry. growing rapidly, calling for 
well- trained technicians, offering many good -paying opportunities. DeVry 
prepares you at home - or in its well -equipped training centers - for 
Radio, Television, Communications, Missiles, Computers, Radar, Control 
Systems, etc. 

DeVry sends the type of materials you need for learning electronics at 
home. You build and keep (1) a modern 5 -inch oscilloscope and (2) a 
portable transistorized meter. Use these on the job or to make money as 
you learn. You work 300 construction and test procedures with our ex- 
clusive " Electro- Lab ". Modern lessons (No. 3 above) with their handy 
foldout diagrams help to speed your progress. 

Let us put our more than 30 years of "know -how" behind you today 
to help you prepare for a lot of brighter, more prosperous tomorrows. 
Send coupon for 2 FREE booklets today. 

Accredited Member of National Home Study Council 

EMPLOYMENT 
SERVICE 

All DeVry graduates can receive 
the help of our highly effective 
employment service without ad- 
ditional cost. 

R \ 
Earnings 

DeVry Technical Institute 

OCTOBER, 1964 

Chicago Toronto 
4141 Belmont Avenue 
Chicago, Illinois 60641 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago, Ill. 60641 Dept. RE-10..t1 

Please give me your two free booklets, "Pocket Guide to 
Real Earnings," and "Electronics in Space Travel "; also 
include details on how to prepare for a career in Elec- 
tronics. I am interested in the following opportunity fields 
(check one or more): 

Space & Missile Electronics Communications 
Television and Radio Computers 
Microwaves Broadcasting 
Radar Industrial Electronics 
Automation Electronics Electronic Control 

Name Age 
PLEASE PRINT 

Address Apt 

City Zone State 
Check here if you are under 16 years of age 

Canadian residents: Write DeVry Tech of Canada, Ltd. 
970 Lawrence Avenue West, Toronto 19, Ontario 

2093 
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THE FINEST SERVICE IN 

TV TUNER OVERHAULING 

CASTLE TV TUNER-EAST HAS 

MOVED TO NEW LOCATION 

WITH IMPROVED FACILITIES 
In Long Island City near Postal Concentration 
Center to provide faster service by mail. 

All other U.S. and Cana- 

dian Servicemen will get 

the same fast service 
from CASTLE -CHICAGO 
and CASTLE -CANADA. 

ALL MAKES 

95 ALL LABOR 
AND PARTS 
(EXCEPT TUBES)* 

ONE PRICE 

ONE LOW PRICE INCLUDES ALL UHF , 

VHF AND UV COMBINATION* TUNERS 

Simply send us your defective tuner com- 
plete; include tubes, shield cover and 
any damaged parts with model number 
and complaint. 90 Day Warranty. 

Exact Replacements are available for 
tuners unfit for overhaul. As low as 
$12.95 exchange. (Replacements are new 
or rebuilt.) 

*UV combination tuner must be of one 
piece construction. Separate UHF and 
VHF tuners must be dismantled and the 
defective unit only sent in. 

Pioneers in TV Tuner Overhauling 

CASTLE 
TV TUNER SERVICE, I N C. 

EAST 41 -96 Vernon Blvd., Long Island City 1, N. Y. 

MAIN PLANT: 5715 N. Western Ave., Chicago 45, Illinois 
CANADA: 136 Main Street, Toronto 13, Ontario 

Major Parts are additional in Canada 

tremely narrow- bandwidth reception. 
This requires a highly stable transmit- 
ting frequency. 

Mr. Arnold pointed out that, be- 
yond emergency uses such as by 
downed pilots and shipwreck survivors, 
the little transmitter is believed to fill 
communications needs of Peace Corps 
members, missionaries, explorers, sur- 
veyors and others in distant and solo 
travel. 

CITY'S "HEARTBEAT" 
RECORDED ELECTRONICALLY 

In collaboration with the Alexan- 
dria, Va., Health Department, Honey- 
well Inc. has developed a 7 -lb, battery - 
operated electrocardiograph, called 
Cardioview, used to check patients' 
hearts in their own homes and relay the 
data by telephone to an evaluating sta- 
tion. 

Alexandria Health Dept. public health 
nurse visits 13- year -old rheumatic fever 
victim. Electrodes of Honeywell Cardio- 
view are strapped to youth's ankles and 
wrists to sense electrical signals of heart- 
beats. Nurse dials number of Public Health 
Service Instrumentation Field Station in 
Washington, D.C., to start recorder auto- 
matically. Data transmission takes place via 
Data -phone converter (right, with telephone 
handset), which puts electrical signals into 

transmittable form. 

A magnetic tape system at a re- 
ceiving station in Washington records 
the electrocardiograms. About 500 citi- 
zens of Alexandria, some with known 
heart diseases, are having their electro- 
cardiograms phoned via Bell System 
Dataphone into the Public Health Serv- 
ice's Instrumentation Field Station. 

General manager W. D. Owens of 
Honeywell's Denver Div. says, "Of even 
greater significance is the promise the 

CALENDAR OF EVENTS 
First National Conference on Automotive Elec.- 
trical & Electronics Engineering, Sept. 22- 
23; McGregor Community Conference Center, 
Wayne State University, Detroit, Mich. 
Third Electronic Trade Exhibition, Sept 23 -29; 
Apollohal, Amsterdam, Holland. 
New York High -Fidelity Music Show, Oct. 1-4; 
New York Trade Show Building, New York, N.Y. 

International Space Electronics Symposium, 
Oct. 6-9; Dunes Hotel, Las Vegas, Nev. 

16th Annual Fall Convention and Exhibition of 
Professional Products, Audio Engineering So- 
ciety, Oct. 12 -16; Barbizon -Plaza Hotel, New 
York, N.Y. 
British Industrial Exhibition, Nov. 2 -14; Peking, 
People's Republic of China 
20th Annual National Electronic Conference, 
Oct. 19 -21; McCormick Place, Chicago, Ill. 

systems techniques used in the survey 
hold for transmitting, recording and 
analyzing a wide variety of physiologi- 
cal data, such as brain waves and blood - 
pressure curves, that aid importantly in 
medical diagnoses." 

ELECTRONIC DEWPOINT METER 

A meteorological dewpoint meter 
that uses thermocooled semiconductors 
and thermistor temperature measure- 
ment has been produced in Britain. 
(Dewpoint is the temperature at which 
air containing a certain amount of mois- 
ture can no longer hold that amount, 
and some condenses out.) 

When dew forms on the mirror, a 

light from a stabilized voltage supply is 
scattered on a light- sensitive cell, which 
cuts off the current to the thermomodule 
used to cool the mirror. When the dew 
clears, the light no longer strikes the 
cell, and the cooling device operates 
again. So the mirror surface continually 
cycles between dew and no -dew condi- 
tions and is never cooled below dew - 
point temperature. The meter gives am- 
bient temperature within 3 seconds after 
it is turned on. and dewpoint tempera- 
ture within 30 seconds, to an accuracy 
of ±0.25 °C. 

Advertising Representatives: 
EAST 
John J. Lamson 
Eastern Sales Manager 
Radio -Electronics 
154 West 14th Street 
New York, N.Y. 10011 
(212) Algonquin 5-7755 

SOUT 
Neff Associates 
15 Castle Harbor Isle 
Fort Lauderdale. Fla. 
(305) LOgan 6 -5656 

MIDWEST 
P. H. Dempers Co. 
740 North Push Street 
Chicago, Illinois 60611 
(312) Michigan 2 -4245 

HEAST 
J. Sidney Crane, Assoc. 
22 Eighth St., N.E. 
Atlanta 9, Ga. 
(404) TRinity 2 -6720 

TEXAS /ARKANSAS 
Media Sales Co. 2600 Douglas Avenue, Irving, 
Texas 57060. (214) BLackburn 5 -6573 

WEST COAST /OKLAHOMA 
Husted -Coughlin, Inc. 
1830 W. 8th Street 
Los Angeles 57, Calif. 
(213) 389 -3132 

Husted -Coughlin, Inc. 
444 Market Street 
San Francisco 11. Calif. 
(415) GArfield 1-0151 

UNITED KINGDOM 
Publishing & Distributing Co., Ltd., Mitre House, 
177 Regent St., London W.1, England 

Subscription Service: Address form 3579 and 
correspondence to Radio -Electronics, Sub- 
scriber Service, 154 West 14th Street, New 
York, N. Y. 10011. When requesting a change 
of address, please furnish an address label 
from a recent issue. Allow one month for 
change of address. 
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I MALLORY 411#4*-0- 
Tips for Technicians 

Mallory Distributor Products Company 
A division of P. R. Mallory & Co. Inc. 

Indianapolis. Indiana 46206 

New Kind of Zener Diode 

REVERSE VOLTAGE 

f.._. 
g 
h 

IZK 

i 

IZT 

I 

IZM 

Iz -zener curren 
Izk -zener current near knee 

Input 

Izt -zener test current 
Izm- maximum zener current 

Vl 
O 

O 
V2 Output 

O 

Typical shunt overvoltage protection circuit using 
zener diodes. Output is controlled between Vi and V2. 

1 
OCTOBER, 1964 

A zener diode, as you're probably aware, is a special 
kind of semiconductor which has excellent voltage 
regulating characteristics. It's the solid -state suc- 
cessor to the gas discharge tube. It acts like a rec- 
tifier diode, blocking current in the reverse direction, 
until the "zener voltage" is reached -then it starts 
to conduct with a capital C. The zener diode can 
carry appreciable current continuously. So this makes 
it a fine regulating device. You can use it in power 
supplies where you need highly accurate output. Or 
you can use it in clipper or clamper circuits, by 
biasing the diode negative. 

The big news in zener diodes is that you can now get 
them from Mallory at a price which makes them 
practical for service work, experimentation, or com- 
mercial circuitry. The news -maker is the new Mallory 
Type ZA molded -case diode. Its electrical properties 
and reliability record are comparable to those of 
military grade units. In fact, we use the same silicon 
cell in the ZA as in the zener diodes we make for 
military requirements. But the price is only about 
half that of hermetically sealed diodes. 

The ZA is rated 1 watt at 25 °C. If you install it in 
a hot spot, you can use it at ambients up to 100 °C, 
derating linearly to 0.5 watt. Voltage ratings go from 
6.8 to 200 volts, in small increments so that you can 
get exactly the regulating voltage you need. Standard 
tolerances are 20 %, 10% and 5 %. 

You'll like the cold -case design of the ZA. No need 
for insulating sleeves when you squeeze it into tight 
layouts. It's so small -only %" long by 0.220" in 
diameter -that it fits practically anywhere. 

Your Mallory distributor has the Type ZA in a 
range of ratings. He also stocks Mallory silicon rec- 
tifiers ... including handy packaged doubler, bridge 
and center -tap circuits. See him soon ! 
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a big improvement on an old favorite .. . 

NEW WINEGARD 
BOOSTER COUPLER 

Model BC -208 

Runs 1 to 4 TV or FM sets 
Replaces Model WBC4 -X 

Boosts Signal ... Cuts snow... 
no picture smear ... no interac- 
tion ... 8 DB gain to each out- 
put. 
Winegard engineers have taken ad- 
vantage of the newest ampliframe 
shielded triode tubes to develop 
an improved booster -coupler. The 
new BC -208 uses two 6HA5 tubes 

LIST 

for higher gain and less noise. FM 
gets a boost, too, in this new cir- 
cuit as it covers the entire FM 
band 88- 108MC. It's a great new 
product from Winegard for better 
color, black & white or FM re- 
ception. Ask your distributor or 
write today for spec. sheets. Check 
the comparison chart against the 
old Winegard Booster Coupler. 

Number of tubes 

Gain to each isolated output 
Gain across FM Band 

Noise Figure, Low Band 

Noise Figure, High Band 

Isolation between outputs 
Signal Input 

Maximum Signal Output 
ON -OFF Switch 

Response 

No -strip terminals 
Removable mounting bracket 
Module wiring 

Number of isolated outputs 

BC-208 W BC4.X 

2 6HA5 
+8db 
+7db 
3.7db 

5db 

18db 

20 to 350,000 microvolts 

1,800,000 microvolts 
Yes 

Flat t''4db per any 
6mc channel 

Yes 

Yes 

Yes 

4 

1 6DJ8 
5.8db 

+1.2db 
3.8d b 

5.2d b 

8d b 

20 to 300,000 microvolts 
1,500,000 microvolts 

Yes 

Flat * 4db per any 
6mc channel 

Yes 

No 

No 

3 

inegard Co. 
ANTENNA SYSTEMS 

3013 -J IR14WOOD, BURLINGTON, IOWA 

How the Bendix Microvision beacons would 
outline an airport runway, shown as partially 
obscured by fog. The larger picture shows 
the windshield with the dots superimposed 
on it by the apparatus through which the 
pilot is looking (insert). Each dot is pro- 
duced by an electronic beacon close to the 
runway. If the runway is completely 
obscured, the pilot could guide the plane 
down with the help of the dots alone, until 

the actual runway came into view. 

ALL -WEATHER LANDING DEVICE 

BRINGS RUNWAY INTO COCKPIT 

A landing aid that shows an elec- 
tronic image of an airport runway posi- 
tioned directly over the real -life runway 
has been announced by Bendix. The de- 
vice puts a series of bright dots on a 
semitransparent screen positioned di- 
rectly in the pilot's regular line of vision. 
Thus he is able to check up on how well 
his automatic landing system is taking 
him down the approach path. He can 
then maneuver the plane into the cor- 
rect position if necessary so that he will 
not have to make adjustments when the 
strip itself becomes visible. 

The system, called Microvision, 
uses pulses from a number of micro- 
wave transmitters placed on each side of 
the runway. It has been completely test- 
ed at several airports and submitted to 
the Federal Aviation Agency for ap- 
proval. 
TWO -WAY MOONBOUNCE 

The first ham trans- Atlantic com- 
munication on 432 me took place on 
June 13 between Dr. Gordon Pettengill, 
KP4BPZ, Arecibo, Puerto Rico, and 
Dr. Hans R. Lauber, HB9RG, Zurich, 
Switzerland. Dr. Pettengill established 
communications the same weekend 
with hams in England and Germany, 
and in Wisconsin, Colorado, Massachu- 
setts and other states. 

It) RADIO- ELECTRONICS 
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NOw 
convergence and color adjustments 
are easier, faster, more accurate! 

NEV' ß &K MODEL 1240 
LOW PRICED PORTABLE 

Chi Oft GENERATOR 
with crystal- controlled keyed rainbow color display! 

Thinnest Horizontal Lines! Smallest Visible Dots! 
(Just one raster scanning line thick) 

Simplifies In -Home (or Shop) 
Color TV Set -tip and Servicing 

only 

13491 
You're the color TV expert when you use the "1240." 
You have the advantage of B &K quality -with features 
not available before at such surprisingly low cost. 

Provides crystal -controlled keyed rainbow color dis- 
play on TV screen to test color sync circuits, range of hue 
control, and align color demodulators. Shows ability of 
TV receiver to display color values. 

Provides dot pattern, crosshatch, horizontal and ver- 
tical lines. Highly stable crystal -controlled count circuit 
with small -step count assures greater reliability and sta- 
bility of color, dots, and lines. All horizontal lines and 

dots are just one raster scanning line thick. Lines begin 
off -screen and end off -screen, with no break in line. 
Dot brightness is adjustable with easily accessible 
control. Chroma Level Control simplifies color sync 
trouble- shooting. 

Operates on channels 3, 4, and 5, and adjustable with- 
out removing cabinet. No connection inside TV set is 
needed. Power transformer operated and line isolated to 
prevent shock hazards. Operates reliably on 105 -125 
VAC, 60 cps. (Color Gun Killer is available as optional 
accessory.) Extreme lightness and portability (9 lbs.) 
make it ideal for in -home servicing. 

See it at your B &K Distributor 
or Write for Bulletin 1t4 -E 

B & K MANUFACTURING CO. 
DIVISION OF DYNASCAN CORPORATION 
1801W. BELLE PLAINE AVE. CHICAGO, ILL. 60613 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont. 
Export: Empire Exporters, 123 Grand St.. New York 13, U.S.A. 

Printed in U.S.A. 

OCTOBER, 1964 11 
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"Believe it or not, 

I make over 90% of 

my broadcast tapes 
on the same Norelco 
model designed for 

your home," 

says Skip Weshner 

"My tapes have to meet the broad- 
cast standards of the leading FM sta- 
tions around the country, whose other 
taped programs are normally recorded 
and played back on professional broad- 
cast- studio consoles. My Norelco '401' 
gives me tapes that not only meet or 
exceed these standards, but on play- 
back on the '401' I defy any listener to 
tell the difference between my live 
broadcasts and my taped ones! 

"As to reliability, my Norelco has 
been on the firing line five nights a 

s 
1111 

MIN .. q ®__..__.._. 
12 

week, month after month, year after 
year, and has required less mainte- 
nance than any other recorder I've ever 
used. It handles tape more gently, too: 
it doesn't break tape, it doesn't spill 
tape, it doesn't stretch tape not even 
the half -mil stuff I'm forced to use to 
get an hour's broadcast on a 7" reel. 

"Although the '401' was designed for 
the operating convenience and for the 
pocketbook of the home user, in my 
book it has proved itself as a thor- 
oughly professional instrument." 

The Norelco Continental '401': 100% transistorized 
4 -speed 4 -track stereo /mono, record /playback com- 
pletely self- contained with dual preamps, dual power 
amplifiers, two wide -range stereo -matched speakers and 
stereo dynamic microphone. (Two broadcast quality 
microphones can be used with simple adapter.) 

At your hi -fi dealer's -or write to Dept. S -10. North 
American Philips Company, Inc., High Fidelity Products 
Division, 100 East 42nd Street, New York, N. Y. 10017 

ore/co 

Hams, by law, use less than 1,000 
i watts of transmitter power, but antennas 

may be massive. For moonbounce, they 
have an automatic tracking mechanism 
timed to coincide with the movements 
of the earth and moon to keep the signal 
on target. Arecibo's antenna is hemi- 
spheric, 1,000 feet in diameter. (RADIo- 
ELECTRONICS, Feb. 1964, P. 36.) 

A LASER FOR SECRETARIES? 

Stanford Prof. Arthur L. Schawlow demon- 
strates the principle of the laser eraser with 
his low- energy laser toy gun, which will 
burst the dark inside balloon, but not the 
clear outside one. 

Stanford Physics Prof. Arthur L. 
Schawlow, who first proposed the laser, 
has thought up a new one -the "laser 
eraser." "Why not a laser eraser key on 
electric typewriters ?" asked Prof. 
Schawlow. The split -millisecond light 
pulses, he found, removed individual 
letters as if they had never been typed. 
The intense, instantaneous heat vapor- 
ized the typewriter ink, yet left the paper 
completely unmarked. 

TAPE RECORDS NATIONAL MEET 

Two thousand Boy Scouts served 
as regional reporters at the National Boy 
Scout Jamboree at Valley Forge, Pa., and 
recorded their observations each day on 
3 -inch reels of tape. These were mailed 
daily to some 3,000 radio stations in the 
scouts' home towns across the nation. 
Master "Report from the '64 Jamboree" 
tapes on 7 -inch reels were recorded for 
each region represented at the gather- 
ing, which numbered 53,000 scouts and 
their leaders. 

Representatives of 3M's Revere - 
Wollensak and Magnetic Products divi- 
sions were on hand with technical infor- 
mation. 

GAS LENSES FOR LASERS 

Laser beams may be guided in 
pipes by lenses made of gas, according 
to Bell Labs' scientists Dwight W. Berre- 
man and Andrew R. Hutson. The ad- 
vantage of gas for lenses is that gases do 
not reflect or absorb light as much as 
conventional optical materials. 

RADIO -ELECTRONICS 
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Photo Courtesy Ford Motor Co. 

ENTER THE BIG PHOTOFACT® 

"WIN -A- MUSTANG" CONTEST! 
EVERYONE WHO ENTERS 

IS A WINNER! 

FIRST PRIZE 
New 1964 Mustang Sports Car 

(as illustrated) 

SECOND PRIZE 
Luxurious Mink Stole 

THIRD PRIZE 
Ladies Elgin Diamond Wrist Watch 

All entrants will receive a 
special gift just for entering 
this PHOTOFACT contest... 

Contest period is open between September 
1, 1964 and December 31, 1964. Entry 
forms are available from your Sams Dis- 
tributor or from Howard W. Sams & Co., 
Inc. (only one entry per contestant ac- 
cepted). All you do is fill out the entry 
form, and have it validated by your Dis- 
tributor. Winners will be determined by a 
drawing. (Contest limited to U.S.A.; not 
valid where prohibited by State or local laws.) 

DRAWING WILL BE HELD ON 

JANUARY 15, 1965 

winners will be notified 

YOU'RE ELIGIBLE IF YOU USE PHOTOFACT 
the world's finest TV -Radio service data 

The contest is open to everyone who: 1- is a subscriber 
to PHOTOFACT or one of the new PHOTOFACT Specialized 
Series -or -2 -owns a PHOTOFACT Library of 60 or more 
Sets. There is nothing to do except fill out the entry form. 
Everyone has an equal chance to win at the drawing. 
Contest closes December 31, 1964, and all entry forms 
must be postmarked before January 1, 1965. Enter this 
worthwhile contest now ! 

, I 

HOWARD W. SAMS & CO., INC. 
INDIANAPOLIS, INDIANA 46206 

OCTOBER, 1964 

GET YOUR ENTRY FORM FROM YOUR 

SAMS DISTRIBUTOR OR SEND COUPON 

HOWARD W. SAMS & CO., INC., Dept, REF -10 

4300 W. 62nd St., Indianapolis, Indiana 46206 

Send my entry form for the "Win -A- Mustang" Contest 
I am presently a subscriber to a PHOTOFACT Service 

I am not a subscriber to a PHOTOFACT Service 

Name 

Shop 

Address 

City State Zip 

My Distributor is: 

LAti Mai tititititititifatitititititifatifa 
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An experimental gas convection lens. Coils around the pipe keep it at constant temperature. 
A helix heater inside the pipe causes convection currents that produce an average increase 

of density along the pipe's axis, giving it properties of a lens. 

NEW 1965 GIANT CATALOG 

100's °t s 
oeW item 
listed }Or 

first tim° 

Ere 
Ars 

tower 

Satisfaction 
GUARANTEED 

or your 
money 
back! 

100's of pages 
packed with 

savings 

NO MONEY DOWN 
PLUS REVOLVING 
CHARGE ACCOUNT 

BURSTEIN -APPLEBEE CO. Dept. 43, 
1012-14 McGee St., Kansas City 6, Mo. 

Rush me the FREE 1965 B -A Catalog. 

NAME 

IADDRESS 

LITY STATE 

14 

FOR 38 YEARS THE 
OUTSTANDING 

M®NEV 
111AVON411 

I BUYING GUIDE FOR: 
Stereo & Hi -Fi Systems and Compo- 

nents Tape Recorders Electronic 
Parts, Tubes, Books Phonos & Rec- 
ords Ham Gear Test Instruments 
and Kits Cameras and Film Public 
Address Citizens Band Transistor 
& FM -AM Radios. 

RUSH COUPON TODAY 

Gas lenses can be produced in one 
of two ways. A helix running down the 
center of the pipe may be heated a few 
degrees warmer than the pipe. This sets 
up nonturbulent convection currents 
that cause the gas to concentrate in the 
center of the pipe, varying the index of 
refraction as the center of the pipe is 
approached, and giving the gas the qual- 
ity of a lens. 

Another type of gas lens is made by 
flowing two gases with different refrac- 
tive indices from opposite directions 
through a short section of pipe or mixing 
chamber. The gas with the higher re- 
fractive index flows in the center of the 
pipe, that with the lower index at the 
edges. 

The gas lens has an additional ad- 
vantage in that in curved sections of 
pipe it has a tendency to bring the beam 
back toward the center of the pipe au- 
tomatically. 

RAYMOND V. PEPE DIES 

Raymond V. Pepe, chairman and for- 
mer president of the Institute of High 
Fidelity, died of a heart attack in Los 
Angeles on August 15, 1964. He was 52. 

Culminating a long and fruitful 
career in the electronics industry, Mr. 
Pepe was also vice president of James B. 
Lansing Sound, Inc., Los Angeles. 

BRIEF BRIEFS 

General Electric announces a tran- 
sistor portable television receiver for 
marketing this autumn. The set will 
have a 9 -inch screen. 

A major cause of space -flight fail- 
ures and delays is electronic defects, 
delegates to the Armed Forces Com- 
munication & Electronics Convention 
were told by James E. Webb, adminis- 
trator of the National Aeronautics & 
Space Administration (NASA). 

New ultrasonic inspection device 
tests transistors by vibrating them at the 
tip of a steel reed, and listening at ultra- 
sonic frequencies for rattles due to for- 
eign particles, detached leads, or leads 
rubbing together. The ultrasonic par- 
ticle detector was developed by Delcon 
Corp., Palo Alto, Calif. 

Engineers at the National Bureau 
of Standards have developed a circuit 
using a photoelectric cell to protect 
transmitting klystrons from heater un- 
derload and overload. The photocell 
responds to the light from a control 
lamp in the klystron heater circuit, 
cutting off power if heater voltage falls 
below tolerance. 

The first medical educational pro- 
gram over subscription TV was shown 
on Channel 18 in Hartford, Conn. The 
first subject discussed was "Hyperbaric 
Oxygen and Its Applications." END 

RADIO -ELECTRONICS 
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see what's new for 1965 in 
4¢. U)od4i1l W *k-night-kits® 

$1995 
less 
case 

KG -854 54 -Watt 
Solid -State Stereo 
Amplifier Kit -abso- 
lutely superb perform- 
ance, a pleasure to 

build. No output transformers; pre- 

cision self -resetting circuit breakers; 
printed circuit board and military - 
type terminal board for easy assem- 

bly. Nothing like it at the price! 

$3495 
with 

switchable 
probe 

$9995 
less 

case 

KG -765 All- Transistor 
Stereo FM -AM Tuner 
Kit -delivers the most 
exciting stereo sound 
imaginable. Features 

automatic stereo MX indicator light; 

FM -AM signal- strength tuning meter; 

factory -assembled and aligned IF strip 

and FM front -end. Superb quality - 
incomparably low in cost. 

KG -625 6" VTVM Kit- king -sized for 
accuracy; /s -volt full -scale DC range; 
200 microamp movement; reads peak - 
to -peak AC volts directly; precision 1% film -type resistors; single switchable 
AC- ohms /DC test probe. Terrific value. 

$4995 
with cable 

& leads 

$8995 C -560 5 -Watt CB 
Transceiver Kit -for 
110 -130 v. AC /12v. DC; 

terrific sensitivity; 6- crystal -con- 

trolled channels; 23- channel manual 

tuning; preassembled and tuned Nu- 

vistor RF stage; solid -state power 

supply; 2 -stage IF; adjustable 
squelch, and much more. A super - 

value in latest CB design. 

1588 
KG -275 Exposure 
Meter Kit - latest 
super- sensitive cad- 
mium-sulphide type; 
accurately measures 
both reflected and 

incident light; g- 
range meter; push- 
button selection for 
low and high light levels; color -coded 

scales to calculate proper lens opening 

and shutter speed. Professional quality 
-outperforms far costlier units. 

KG -375 Universal Auto Analyzer Kit - 
great for auto tuneups- checks generator, 
alternator, regulator, wiring, both 6 and 
12 -volt, all engines. Big 7" meter; solid - 
state circuitry: self -powered. Packed with 
exclusive features -at lowest cost. 

KG -225 Wireless Intercom Kit - 
transistorized and wireless- newest, 
finest, most advanced intercom kit 
you can buy. All units are Masters; 
all originate calls. Squelch circuit 
eliminates interference. Add stations 
as needed. Amazingly low priced. 

knight -kit 
GUARANTEE 
Buy any Knight -Kit. 
Build it. Operate it. 
You must be satis- 
fied or we refund 
your money. 

o 
see many other great knight -kits` including best -sellers like these! 

lb lb .., 
$ 9c KG -870 70 -Watt Solid- 

990- State Stereo Amplifier 

less case 
Kit - packed with dozens 
of deluxe features to 

bring you spectacular performance at 

low, low cost. The last word in easy 

assembly and breathtaking sound. 

° á 

C -22 5 -Watt 
ceiver Kit -top 
at lowest price; 

130 v. AC /12 v. DC; 5 crystal 
trolled channels, 22- channel 
tuning; adjustable squelch; 
Pi -net output, and more. 

$6995;' 
CB Trans- 

quality 
for 110- 

-con- 
manual 

ANL; 

ggirMili ., 

$ 95 T -150A 150 -Watt AM/ 
gg CW Transmitter Kit- 

covers 80 through 10 

meter ham bands; controlled- carrier 
modulation; stable VFO; "spot" switch; 
chirp -free cathode keying; front panel 
key jack. The price is unbeatable. 

$3995 "Star Roamer" 5 -Band 
Superhet Short -Wave 
Receiver-band- 

switched ranges; electrical bandspread; 
"S" meter; ANL; IF sensitivity con- 
trol -tops for lowest -cost world -wide 
radio reception. 

Faus 
$888 C - 

m 

1 

o 

D 0 

less Walkie- 

1 

battery Talkie Kit 
! -all- transistor; range 

up to % mile; crystal - . controlled xmitter for 3' -- channel 7; fun to build 
and use. Owned by 
thousands. Lowest- 
priced Walkie- Talkie 
kit available anywhere. 

KY 0 $ 

" " 1995 

Transistorized 
i Electronic Ta- 

chometer Kit - 
.. , -` registers 0 -8000 
! rpm, with 3% full- 

\1 scale accuracy; 
Zener diode regu- 

lation; universal mount. Rugged; reli- 
able. Tops in value and performance. 

°*a C se ° °. 
f41H#M! 

y r 

__ 

ß 4 
a 

tr 

$ 95 
= 

-VT62 

24 4G °VM 
with K i t . 7 

leads ranges 
each, AC v. (RMS & 
P -P), DC v., ohms, and 
db. 11 megohm input. 
Extended response - 
=1 db, 30 cps to 3 mc. 
Easy- reading 2 -color 

$ 

35 
tinuity, 
cathode- 
cellent 

95 600 -B Tube Tester Kit 
-tests over 2300 types; 
checks for quality, con - 

shorts, open elements and gas; 
emission type; fast setup. Ex- 

value. 

. -- meter scale. A dollar- 
stretching value. 

FRee Send for 490 page 1965 

ALLIED CATALOG! 

SEE THE FULL SELECTION OF KNIGHT KITS: 

Stereo Hi -Fi, CB, Hobby, Shortwave, 
Ham, Test Instrument, Intercom - 
PLUS the world's largest selection 
of electronic equipment. 

satisfaction guaranteed or your money back 
EASY TERMS: Take advantage of the Allied Credit Fund Plan 

ALLIED RADIO 
The World's Largest Electronic Supply House 

OCTOBER, 1964 

1-------- -- - -MK 
ALLIED RADIO, Dept. 2 -KK 
100 N. Western Ave., Chicago, Illinois 60680 

I 
I 
I 
I 

1 

' 

Send FREE 1965 Allied Catalog. 

Ship me the following Knight -Kit(s): 

Name psE 
.w N* 

Address 

' City State Zip L------ ti-- t- tiNIOM - 
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correspondence 

I 

¡WANTS ELECTRONIC MEMORABILIA 

Dear Editor: 
I have a complete set of Radio 

News magazine, and quite a nice col- 

lection of early radio and wireless sets. 
I would like to add to my collection, so 
if any of your readers want to dispose 
of pre -1925 radios, catalogs, booklets, 
etc., I would like to buy or trade other 
gear, ancient or modern. 

PHIL WEINGARTEN 
67 -61 Alderton St. 
Forest Hills 74, N.Y. 

STROBE LIGHTS ARE DEADLY 
Dear Editor: 

Wayne Lemons' article "Servicing 
Speedlights" (page 50, August '64) is 
complete in the areas it covers, but it 
does not cover the complete range of 

A NEW CONCEPT IN COLOR TV ANALYZING 

AT A VERY LOW OW COST 
PROFITABLE COLOR TV SERVICE PIC TURE 

Cñés color, video and pic- 
ture tube circuits 
Checks the overall perform- 
ance of color TV sets 
Provides for fast purity, 
convergence and gray scale 
tracking adjustments 

Color TV set sales are booming 
all over the country! To help 
progressive servicemen get 
their share of the color service 
business Mercury has 
developed a highly efficient 
instrument based on an 
ingenious new engineering 
concept in color TV analyzing. 
The Model 900 Color TV 
Analyzer enables you to 
tackle color TV servicing 
in the home and in the 
shop with ease and confidence 
at a minimum cost. 

COLOR ív 
ANALYZER 

FEATURES 
Makes all tests dynamically 
while color set is in opera- 
tion 

If Exclusive circuit eliminates 
need of range switches. Just 
set element selector and 
meter is automatically on 
right range 

Connects as easily as a pic- 
ture tube brightener... no 
need to get under TV chassis 

Safety feature .., circuit al- 
lows safe measurement up 
to 7000 volts on focus_ grid 

See your electronics parts 
distributor or write for 
complete Mercury catalog 

$4495 Slightly higher 
in the West 

MAKE ANY ONE OF THESE TESTS IN MINUTES 

TEST each control grid voltage... indicates shorts 
or gas in each color gun TEST each color gun 
screen voltage and screen current... indicates 
trouble in power supply or boost circuits TEST 
focus voltage...indicates high voltage or horizon- 
tal deflection circuit trouble TEST each cathode 
voltage... indicates circuit trouble TEST each 
control grid emission current... indicates shorts 
or gas in each color gun TEST each color gun 
cathode emission...indicates dynamic quality of 
each color gun. 

The Model 900 enables you to cut -out color guns 
in any combination and adjust for proper PURITY 
-CONVERGENCE -and GRAY SCALE TRACKING. 

ELECTRON /CS CORPORATION 
cturers of quality electronic produ 

Roo venue, Mineola, New York 
IN CANADA: R C. Kohnert Sales Ltd., 359 Enford Rd., Richmond Hill, O 
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electronic flash equipment on the mar- 
ket. For instance, only one type of low - 
voltage speedlight equipment (Strobo- 
flash) and only one type of high- voltage 
equipment (Photogenic) are discussed. 

The danger in servicing photoflash 
can never be overstressed. The italicized 
statement on page 51, "... A speedlight 
can kill you!" should appear in very 
large letters at the beginning of the ar- 
ticle. 

How many service technicians still 
observe the basic safety precautions 
they learned during their education? 
Keeping one hand off the equipment 
and never working alone may be ex- 
travagant when working on a TV set 
(though always wise), but is essential 
when working with equipment that can 
deliver up to 1,000 amperes at 2,000 
volts. 

Even the least dangerous piece of 
electronic flash equipment Mr. Lemons 
writes about can not only make loud 
noises when discharged suddenly by 
shorting its capacitors, but can kill you 
when you are part of the circuit. In the 
Stroboflash, for example, there is no 
bleeder to discharge the capacitors 
automatically, nor is there any visual 
indication that they are charged. 

One piece of equipment on the 
market uses fourteen 500 -4 capacitors 
in series -parallel. Almost all its circuitry 
is etched -type, with all foil exposed to 
the touch when the case is opened. 
(This unit does discharge all capacitors 
when the power is shut off.) A techni- 
cian who works on it for the first time 
may discover that one corner of the 
board has not been too thoughtfully 
laid out. A little slip of a test prod there 
will not only give him ringing ears and 
an upset stomach for hours, but will 
copperplate (with molten foil) every- 
thing in the vicinity. 

I don't say that the radio -TV re- 
pairman should turn down flash servic- 
ing, but he should understand that the 
equipment can be extremely dangerous 
and often looks deceptively simple. 

By the way, there are some firms 
in the country -such as our own -that 
specialize happily in servicing electronic 
flash. 

W. T. PAWLOWSKI 
Strobe Masters 
New York, N. Y. 

HEY! WE MUST BE PRETTY GOOD! 

Dear Editor: 
I have been a RADIO- ELECTRON- 

ICS reader for many years. During this 
time I have constructed many of the cir- 
cuits, all of them have worked to per- 
fection. This dependability is deserving 
of my sincere thanks. I keep RADIO - 
ELECTRONICS on file in my hobby shop. 

R. WAYNE HENDRICKSON 
Poway, Calif. 

RADIO -ELECTRONICS 
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BUY THIS FIXED -POSITION MICROPHONE ...GET THIS CAVALIER FOR ONLY $5.00 

A SPECIAL OFFER IN THE INTEREST 
OF IMPROVED SPEAKING TECHNIQUES 

This special limited -time offer applies 
to the famous Unidyne II and Ill 
series and other fine Shure micro- 
phones listed below.* Unidyne Ill is 

the only cardioid microphone with 
pick -up pattern symmetrical about 
axis and uniform at all frequencies. 
Outstanding for voice or instruments. 
'Models 300, 315, 330, 333, 55SW, 555, 545, 
545S, 546, 556S, 576, 578, 5785. A Shure 
Lavalier for only $5.00 with each, when you 
send in your guarantee registration card. 
Offer expires December 31, 1964. 

Shure Brothers, Inc., 222 Hartrey Avenue, Evanston, Illinois 

OCTOBER, 1964 

For lecturers, teachers, ministers, 
managers, public speaking requires 
the freedom and flexibility of a sec- 

ond microphone. The ability to move 
around while talking frees the speaker 
for writing on a blackboard or han- 
dling visuals, makes any speaker more 
interesting, more effective. Prove it to 
yourself for only $5.00 when you buy 
a Shure Microphone for fixed -loca- 
tion use. 

Steps to obtain your Lavalier Microphone: 
Purchase any of the microphones listed above thru your dis- 
tributor or sound installer. 
Remove guarantee registration card from microphone package. 
Specify whether you wish high impedance or low impedance 
lavalier microphone in the comment section of guarantee regis- 
tration card. 

Mail to Shure Brothers, Inc. with your check or money order for 
$5.00. If sending cash please send by registered mail. 

That's all there is to do. Your microphone will be sent to you 
post paid. Sorry, no C.O.D.s. 
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Discover the ease 
and excitement of NRI's 

D[IH 4_1211 v 
0 f ELECTRONICS 
TV -RADIO TRAINING 
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dimensional method of home - 

g. Ask about the new, remarkable 
ment Kit. Ask about NRI custom - 
3ining equipment, programmed 
ing of your choice to make Elec- 

COME alive in an exciting, absorbing, 
Ask about NRI "bite- size" texts, 

nd easy to read as 50 years of 
erience can make them. Achieve - 
training equipment ... bite -size 
three dimensions of home -study 
essentials you must have to make 

OUR 50TH YEAR OF LEADERSHIP 
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learning easier, more interesting, more mean- 
ingful. You get them all from NRI. 

Whatever your interest . . . whatever your 
need ... whatever your education ... pick the 
field of your choice from NRI's 10 instruction 
plans and mail the postage free card today 
for your free NRI catalog. Discover just how 
easy and exciting the NRI 3- DIMENSIONAL 
METHOD of training at home can be. Do it 
today. NATIONAL RADIO INSTITUTE, Elec- 
tronics Division, Washington, D.C. 20016. 

BEGIN NOW AN ABSORBING 

ADVENTURE -LEARN ELECTRONICS 
THE EASY NRI WAY -MAIL CARD TODAY 

IN ELECTRONICS TRAINING 

RADIO -ELECTRONICS 
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Start Fast with NRI's New 
L Remarkable Achievement Kit 

The day you enroll with NRI this new starter kit 
is on its way to you. Everything you need to make 
a significant start in the Electronics field of your 
choice is delivered to your door. It's an out- 
standing way of introducing you to NRI training 
methods ... an unparalleled "first dimension" 
that opens the way to new discoveries, new knowl- 
edge, new opportunity. The Achievement Kit is 
worth many times the small payment required 
to start your training. No other school has any- 
thing like it. Find out more about the NRI 
Achievement Kit. Mail the postage -free card today. 

NRI "Bite- Size" Lesson Texts 
Program Your Training 

Certainly, lesson texts are a necessary part of 
any training program ... but only a part. NRI's 
"bite- size" texts are simple, direct, well illus- 
trated, and carefully programmed to relate things 
you read about to training equipment you build. 
Here is the "second dimension" in NRI's training 
method. Here are the fundamental laws of elec- 
tronics, the theory, the training of your choice, 
presented in a manner you'll appreciate. And in 
addition to lesson texts, NRI courses include 
valuable Reference Texts related to the subjects 
you study, the field of most interest to you. 

2 Custom- Designed Training Kits 
Make Learning Come Alive 

Electronics becomes a clear and understandable 
force under your control as you get your hands 
on actual parts and build, experiment, explore, 
discover. Here is the "third dimension "... the 
practical demonstration of things you read about 
in NRI texts. NRI pioneered and perfected the 
use of training kits to aid in learning at home in 
spare time. Nothing is as effective as learning 
by doing. NRI invites comparison with equipment 
offered by any other school, at any price. Prove 
to yourself what three -quarters -of -a- million NRI 
students could tell you ... that you get more for 
your money from NRI than from any other home - 
study Radio -TV, Electronics school. Mail postage 
free card for your NRI catalog. (No salesman 
will call.) 
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Assemble the finest instrument 
your money can buy 

NEW ALL -TRANSISTOR 

4 highlights of 
musical superiority: 

PIPE ORGAN VOICING -each 
separate and distinct -32 in Re- 
cital Model- LIBRARY OF 
STOPS T" Kit feature adds count- 
less voices for instant plug -in. 

-UV l('ll 
PIPE ORGAN TONE -all four 
families of pipe tone in all models 
-Schober Organs are played like 
pipe organs -Recital Model built 
entirel y to AGO specifications. 

ALL- TRANSISTOR - Recital 
and Consolette II - instant re- 
sponse, easier assembly, longev- 
ity -full 5 year guarantee. 

REVERBATAPE® Unit - adds 
depth and power to electronic 
organs - converts smallest living 
room into an "auditorium." 

plus FULL THEATRE AND 
CHURCH VOICING, optional 
PERCUSSION, and many other 
quality features! 

FREE CATALOG - 
FREE "SAMPLER" RECORD 

hear 
before 
you 

build 

22 

ELECTRONIC 
ORGAN 

NEW SCHOBER ALL -TRANSISTOR 
RECITAL MODEL - sounds and plays like 
fine pipe organ - compares musically to instru- 
ments costing 4 times the price! 

How is it possible to put so many superior musical 
features into every Schober Organ? 

How is it possible to acquire the skill needed to 
build a splendid organ - without any previous 
knowledge of electronics or music? 

While the completed organ is a complex instru- 
ment, the Schober Organ internal construction is 
especially designed for do- it- yourselfers. Thanks 
to printed circuitry the usual labor is eliminated 
and makes errors almost impossible. Many parts 
are supplied partially or fully assembled. For ex- 
ample, the keyboard with associated switches is 
supplied as an integral unit fully assembled. No 
woodworking is necessary - consoles come com- 
pletely assembled and finished. You simply follow 
detailed illustrated instructions for easy assembly. 

By saving the high cost of factory assembly and 
the usual retail store markup, you can put every- 
thing into the fine musical parts, and enjoy the 
finest instrument your money can buy. 

Many who could well afford to buy any organ 
have chosen to build a Schober Organ simply be- 
cause they prefer it musically. 

Schober Organs are available in kit form from $550 - and you may purchase the complete set of kits, 
or you may spread the cost by ordering just the 
first unit for $21.79. Send coupon to The Schober 
Organ Corp., 43 W. 61st St., New York, N.Y. 10023. 

Schober Organ Kits are sold in the U. S. only by 

THE 9. h42 Vern CORPORATION 

Dealers in principal countries. 

The Schober Organ Corp., Dept. RE -33 

43 West 61st St., New York, N.Y. 10023 
Please send me, without cost or obligation, the Schober 
Organ Booklet with specifications of each model, details 
about Pointer System, 7 -inch "sampler" record Included FREE. 

Enclosed find $2 for high- quality LP 10" SCHOBER DEMON- 
STRATION RECORD which fully illustrates all three models 
with different kinds of music ($2 refunded with purchase of 
first kit). 

NAMF 

ADDRESS 

LITY STATF lIP NO I 

[Aw, shucks! Thank you, Mr. Hen- 
drickson. We must admit in all modesty 
that we have pulled off a few gassers 
from time to time. But we try to weed 
out all errors and ambiguities from our 
construction projects, test them thor- 
oughly to be sure they do what they 
ought to, and make sure all the parts 
are readily available. If we do slip up, 
we try to run a correction notice in the 
issue immediately following. The cor- 
rections are also indexed along with the 
article in the June and December issues. 

Lots of success with your next 
project!- Editor.] 

IN SYMPATHY WITH "SERVICEMAN" 

Dear Editor: 
I am completely in disagreement 

with the action of the King County 
Television Service Association in the 
case of the man doing TV service from 
Fort Lawton. (See "Military Moon- 
lighter Ordered to Halt ", Technicians' 
News, Aug. 1964) 

This man in military service gave 
up everything when he went in; his free- 
dom, friends, job, place to work and in- 
struments to work with. He might be 
demanded to give up his life. Can't you 
leave him a little something? He cer- 
tainly can't be the competition he would 
be with his own shop and time to work. 
Since he seems to have some initiative 
and is willing to work instead of spend- 
ing his time in taverns or gambling, let's 
give him a pat on the back, an apology 
and a little help so he can come out of 
the service a better man. 

I spent enough time in uniform dur- 
ing World War II to know whereof I 
speak. Give the man a break. It is a 
very small thing we can do to show our 
appreciation for his large sacrifice. 

WILLIAM R. LAITINEN 
Minnetonka, Minn. 

TRANSISTOR IGNITION A SUCCESS 

(WELL, PRETTY MUCH . . .) 

Dear Editor: 
I recently installed on my 1963 6- 

cylinder Comet the transistor ignition 
system in the April issue of RADIO - 

ELECTRONICS ( "Transistors Save Your 
Breaker Points ", page 53). The results 
are as you indicated: better accelera- 
tion, idling and increased mileage. How- 
ever, I did have two minor problems. 

First, I wired the circuit as out- 
lined in Fig. 4 of the original article. 
The engine started but the starter motor 
would not disengage. Having read the 
follow -up in your June issue, I correct- 
ed that easily. 

After correcting that problem, I 
started the engine and when I turned 
the ignition off, the engine continued to 
run. It was necessary to disconnect a 

RADIO -ELECTRONICS 
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Most People Build Heathkif Test Gear... 

:*. A1- I-i it I 

60000 

But Many Buy Them Factory Assembled!, 

NOW you can buy these Heathkit favorites 
either factory assembled or in easy -to -build kit 
form! Either way you'll find their dependable, 
time -proven circuitry and quality components 
the answer to your test equipment needs. You 
buy direct from the manufacturer... no middle- 
man profits or expensive distribution costs to 
pay. And you save even more when you do the 
easy assembly yourself. Compare and see why 
Heathkit test equipment is your best buy .. . 

either way! 

Heathkit IM -11 VTVM ... World's Largest 
Selling VTVM! Finest quality components 
throughout for long life and dependable per- 
formance Single test probe convenience 7 
AC, 7 DC and 7 Ohms ranges Large, easy -to- 
read 41/2" 200 UA meter 1 %p Precision re- 
sistors for high accuracy. 
Kit IM- 11...5 lbs. $24.95 
Assembled IMW -11...5 lbs $39.95 

IM -11 SPECIFICATIONS -Meter scales: DC i AC (RMS): 
0 -1. 5. 5, 15, 50150, 500, 1500 volts full scale. AC peak -to -peak: 
0.4, H, 40, 14, 400, 1400, 4000. Resistance: 10 ohm center scale 
x1, x10, x100, x1000. x10K, x100K, x1 meg.Measures .1 ohm to 1000 
megohms with internal battery. Meter: 4W 200 ua movement. 
Multipliers: 1% precision type. Input resistance DC: 11 meg- 
ohms (1 megohm in probe) on all ranges. Circuit: Balanced 
bridge (push -pull using twin triode). Accuracy: DC ±3 %, AC 
*5% of full scale. Frequency response: +1 db, 25 cps to 1 mc 
(600 ohm source). Tubes: 12AÚ, 6AL5, Battery requirements: 
1.5 volt, size "C" flashlight cell. Power requirements: 105 -125 
volt 50/60 cycle AC, 10 watts. Dimensions: 7 %" H x 441/16' W 
x 4%" D. 

Heathkit Laboratory AC VTVM ... for Pre- 
cision AC Work! 10 Voltage ranges -0.01 to 
300 volts RMS full scale t 1 DB, 10 CPS to 
500 KC frequency response 10 Megohm input 
impedance for high accuracy Calibrated DB 
scale for audio measurements VU type ballis- 
tic damping of meter movement. 
Kit IM- 21...5 lbs. $33.95 
Assembled IMW -21...5 lbs. $52.95 

IM -21 SPECIFICATIONS- Frequency response: f1 db 10 
cps to 500 kc, ±2 db 10 cps to 1 mc, all ranges, R : Ten 
ranges from 0.01 to 300 volts RMS full scale. Decibels: Total - 
range -52 to +52 db, meter scale -12 to +2 db (0 db =1 mw in 
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600 ohms), ten switch selected ranges from -40 db to +50 db in 
10 db steps. Input Impedance: 10 megohms shunted by 12 uuf 
on ranges 10to 300 volts, 10 megohms shunted by 22 uuf on ranges 
.01 to 3 volts. Tube complement: (1) 6AW8, (1) 6EJ7/EF -184. 
Accuracy: Within 5% of full scale. Power requirements: 
105 -125 volts AC. 50 -60 cycles, 10 watts. Dimensions: 7 %' H x 
4 -11 /16' W x 414" D. 

Heathkit "Service Bench" VTVM ... Ideal For 
Shop Or Home ! Measures AC & DC volts 
resistance & db Separate 1.5 & 5 volt AC 
scales Gimbal bracket for under -shelf, bench 
top or wall mounting Tilts to any angle Big 
6' 200 ua meter Single test probe 1 %p 

precision resistors. 
Kit IM-13...7 lbs $32.95 
Assembled IMW -13...7 lbs. $49.95 

IM -13 SPECIFICATIONS -Meter scales DC s AC (RMS): 
0 -1.5, 5. 15, 50, 150, 500, 1500 volts full scale (1.5 and 5 volt AC 
ranges read on separate scales). Ohmmeter: Scale with 10 ohm 
center x1, x10, x100, x1000, x10K, x100K, 01 meg. Measures 1 ohm 
to 1000 megohms with internal battery. Dividers: 1% precision 
type. Meter: 6" 200 ua movement. DC Input resistance: 11 meg- 
ohms (1 megohm in probe) on all ranges. AC Input impedance: 
1 megohm shunted by 40 uuf (measured at input terminals). 
Circuit: Balanced bridge (push -pull) using twin triode. Accur. 
acy: DC t3 %. AC ±5% of full scale. Frequency'response: 
±1 db 25 cps to 1 mc (600 ohm source). Tubes: 12AU7, 6AL5. 
Battery: 1.5 volt size "C" flashlight cell. Power requirements: 
105 -125 volts 50/60 cycle AC 10 watts. Dimensions: 5' H x 
12 -11 /16" W x 4 %' D. 

Heathkit Variable -Voltage Regulated Labora- 
tory Power Supply Ideal for all types of circuit 
design & development work Furnishes B +, 
bias and filament voltages DC output variable 
from 0 to 400 volts Panel meters monitor 
output voltage and current Rugged, well - 
rated components throughout for dependability 
and long life. 
Kit IP- 32...16lbs $56.95 
Assembled IP W- 32...16 lbs $84.95 

IP -32 SPECIFICATIONS -Output: 0.400 volts regulated DC 
at 0 -100 ma cont., 125 ma intermittent, 0 to -100 volts DC at 1 ma 
variable bias voltage 6.3 volts AC at 4 amps., filament voltage. 
Regulation: Output variation less than 1% from no load to full 
load. Output variation less than I% tor a ±10 v. change at 117 V. 
AC input. Ripple: Less than 10 millivolts RMS, ripple, jitter and 
noise. Output impedance: Less than 10 ohms, DC to 1 mc. 
Meters: Voltmeter 0.400 V or 0 -150 V.;Milliammeter 0- 150ma. 
Dimensions: 13" W x 814' H x 7' D. 

Heathkit "Extra- Duty" Lab 5" Oscilloscope 
Professional styling & features at low cost 
Full 5 MC bandwidth -ideal for Color TV 

servicing Heath patented sweep circuit -10 
CPS to 500 KC Push -pull vertical & hori- 
zontal output amplifiers Finest oscilloscope 
value in the industry! 
Kit 10- 12...24 lbs $76.95 
Assembled 10W-12...24 lbs $126.95 
10-12 SPECIFICATIONS -(Vertical) Sensitivity: 0.025 volts 
RMS per inch at 1 kc. Frequency response (referred to 1 kc 
level): *I db 8 cps to 2.5 mc: +1.5 to -5 db, 3 cps to 5 me; re- 
sponse at 3.58 mc, -2.2 db. Rise time:0.08 microsecondsor less. 
Input impedance: (at 1 KC) 2.7 megohms at X1; 3.3 megohms at 
X10 and X100. (Horizontal Channel) Sensitivity: 0.3 volts RMS 
per inch at 1 kc. Frequency response: ±1 db 1 cps to 200 kc: 
t3 db 1 cps to 400 kc. Input impedance: 4.9 megohms at 1 kc. 
Sweep generator: Range -10 cpsto500kcin fivesteps, variable, 
plus any 2 switch -selected preset sweep frequencies in this 
range. Synchronizing: automatic lock -in circuit using self - 
limiting synchronizing cathode follower. Power requirements: 
105-125 volts 50/60 cycles AC at 80 watts; fused. Dimensions: 
14%" H x 8'' /e- W x 16' D. 

FREE 1965 CATALOG 
See these and over 250 other 
exciting Heathkits available in 
easy -to -build kit form. Save 
50% or more by doing the 
easy assembly yourself! Send 
for your free catalog today! 

HEATH COMPANY, Dept. 20 -10 -1 
Benton Harbor, Michigan 49023 

Please send my free Heathkit Catalog. 
Enclosed is S , plus postage. Send 

model - 

Name 
(Please Print) 

Address 

City State Zip 
TE -133 

Prices & specifications subject to change without notice. 
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No matter what job you have today 
CIE can help you move ahead 

...fast! 
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It's a fact. The men holding down high- paying, challenging 
jobs in electronics have one thing in common ... they know 
practical electronic theory. And now ... thanks to Cleveland 
Institute of Electronics ... you can join this select group of 
successful men. First, find "you" in the picture. Second, read 
about the CIE Program that matches your present occupa- 
tion. Third, fill out the coupon below and mail it to us today. 
You'll soon see why modern, effective CIE Home Study 
has helped thousands move ahead in electronics ... can do 
the same for you. But act now. The demand will never be 
greater for ambitious men who prepare themselves for the top 
jobs in electronics. 

°Radio -TV Servicemen: Boost your business fast. 
Get your Commercial FCC License and service mobile radios 
used by police and fire departments, taxi and truck fleets . . . 

also maintain marine electronics, broadcast station equipment, 
CB, etc. CIE's First Class FCC License program is the quick 
risk -free way to prepare for the tough FCC exam. Switching 
to a job in industry? With our comprehensive Electronics 
Technology program under your belt ... you're a cinch to 
get just the one you want. 

O "Ham" Operators: Turn that hobby into a 
profitable profession. Prepare for a rewarding job at one of the 
country's 5,000 Commercial Radio and TV stations. CIE's 
Broadcast Engineering program will teach you how to select, 
use, maintain all types of Radio and TV station broadcasting 
equipment; also prepares you for the First Class FCC License. 

°Communications Specialists: Want a top job 
With a telephone company, a railroad, a pipeline company 
or any firm with a big stake in communications? CIE's 
Electronic Communications program will change that wish to 
reality. Covers mobile radio, microwave; carrier telephony, 
too, if you want it. Gets you a Second Class FCC Ticket. 

®Military Electronic Specialists: Staying in 
... or getting out, CIE's Electronics Technology program will 

help nail down your next promotion ... or land that first 
high- paying job in civilian life. You'll learn new electronic 
principles ... know how to apply them for troubleshooting 
all types of electronic equipment. 

°Electricians: Electronics is here to stay! CIE's 
Industrial Electronics and Automation program takes the 
mystery out of "exotic" new industrial control systems, 
electronic heating and welding, servomechanisms, solid state 
devices, ultrasonics, X -ray ... has everything you need to 
understand your new electronic equipment. 

©Ambitious Men ... anywhere: Electronics 
is the world's fastest -growing industry ... a 17 billion dollar 
business that's grown 400% in the last 10 years. Right now 
there are thousands of good steady jobs just waiting for 
trained men. CIE's Electronics Technology program provides 
complete understanding of electronics theory and funda- 
mentals . . . prepares you for the First Class Commercial 
FCC License. Whether you're in Electronics now ... or just 
thinking about changing to this exciting career field; whether 

Cleveland Institute 
of Electronics 

1776 East 17th Street Cleveland, Ohio 44114 Dept. RE -96 
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you work in industry, business, government, or the military 
... this is the program for you. 

CLEVELAND INSTITUTE HOME STUDY IS FAST, 
ECONOMICAL, EFFECTIVE. HERE'S WHY: 
Modern up -to -date material ... including three exciting new 
subjects. Every day ... the Electronics Industry sees new develop- 
ments in equipment, design methods, application techniques. 
CIE lesson material keeps pace. For example ... our new Trouble- 
shooting lessons give you a fast, systematic method of locating 
faults on any electronic equipment. New lesson material on 
Transistors covers this vital subject clearly, concisely ... shows 
how they work, where and how you use them. And a new Micro- 
miniaturization lesson describes all types of micro components ... 
explains such critical subjects as integrated circuits and microwatt 
electronics. It's the kind of knowledge you want -the kind of 
knowledge you'll use! 

An FCC license ... or your money back. All CIE Programs 
(except Industrial Electronics and Advanced Engineering) are 
backed by our famous Commercial FCC License Warranty: 
"If you fail the FCC exam for the License specified after completing 

your program ... all tuition will be refunded." Compare this to any 
other FCC License offer. You'll see it's about as close to a sure 
thing as you'll ever find! 

"Check- point" programmed learning ... plus FCC Progress 
Reviews. CIE Home Study works! You learn at your best learning 
speed. All material comes in small, easy -to- understand segments 

... is "locked -in" by examples, diagrams, explanations. You learn 
thoroughly ... and remember what you learn! And FCC Licensing 
Programs include special Progress Reviews covering hundreds of 
question and answers just like those on the FCC License Exam. 

Free nationwide job placement service ... for life, for every 
CIE graduate. Every 60 days ... while you're a student and after 
graduation CIE will send you an up -to -date list of many high - 

paying job opportunities with top companies across the country. 
We'll also provide you with 200 professionally- prepared resumes 
to help you land the job you want! 

Thirty years of experience . .. highly qualified instructors ... 
accredited. Since 1934, Electronics home study has been Cleveland 
Institute's only business. Our instructors are experts in electronics 
and are currently training some 15,500 students. We are accredited 
by the Accrediting Commission of the National Home Study 
Council. This Commission has been approved by the U. S. Office 

of Education as a "nationally recognized accrediting agency" 
under the terms of Public Laws 82 -550 and 85 -864. 

Mail Coupon TODAY For FREE Catalog 

I_ 

Cleveland Institute of Electronics 
1776 E. 17th St., Dept. ItE.96 
Cleveland, Ohio 44114 

Please send me "How to Succed in 
Electronics ". I am over 17 years of 
age and interested in (check one): 

Electronics Technology 
First Class FCC License 

Broadcast Engineering 

How to Succeed 
in Electronics 

Electronic Communications 
Industrial Electronics 
Advanced Engineering 

Your Occupation 
(Print Clearly) 

Name Age 

Address County 

City Stat, Zip 
Dept RE-96 J 
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Now you can add famous Sony 4 track 
stereo tape playback to your present hi fi 
system. Handsomely styled in gold and 
grey, with 3 heads, 2 speeds, vertical or 
horizontal mounting, automatic shut -off, 
tape counter and pause control, the new 
Sony 263 -D is a remarkable value. 

Less than $119.50 

Now available, the new SRA -3 stereo 
recording amplifier with two new profes- 
sional V.U. meters and other exclusive 
Sony features. Matching decor and instant 
connection to the 263 -D. 

Less than $109.50 
All Sony Sterecorders are Multiplex Ready! In 

New York visit the Sony Salon, 585 Fifth Avenue 
For literature or name of nearest dealer write 

Superscope, Inc., Dept. T, Sun Valley, California. 

The Tapeway to Stereo 
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wire from the relay to break the igni- 
tion circuit. 

The schematic in the Comet serv- 
ice manual shows the generator "idiot" - 
light tied to the "run" terminal of the 
ignition switch. With the engine running 
and the generator charging, feed - 
through from the voltage regulator held 
the relay in. I corrected that by wiring 
a silicon rectifier in the generator indi- 
cating light circuit (see diagram). 

RUN 
OFF° °START 

IGN SW 

BATT POS 

ORIGINAL 
BALLAST 

T 

7052 
EDSEL 
RY 

GENERATOR TELLTALE LIGHT 

DIODE 

A I IF I B 

VOLT 
REG 

GEN 

Has anyone else encountered this 
problem? Other car manufacturers use 
this same generator circuit. Why does 
the circuit cause problems only with the 
transistor ignition? Does it have any- 
thing to do with the Edsel coil resist- 
ance? 

BENNE D. WASCHER 
Torrance, Calif. 

IMPROVED OHM - DWELL- TACHOMETER 
Dear Editor: 

I have just finished the Ohm -Dwell 
Tachometer described by Alex M. 
Schotz in the June 1962 RADIO -ELEC- 
TRONICS (page 32). It is a very useful 
instrument. I made some changes that 
may interest you and your readers. 

Since this circuit is very critical of 
supply voltage, I could not use the auto 

battery; the erratic operation of the 
voltage regulator causes the instrument 
to react violently. Also, the meter would 
not read full scale with less than 14 volts 
supply. 

I eliminated R4 and jumpered the 
points, and added Rx (1,000 -ohm pot) 
across the supply battery. I adjust it to 
give full scale on ohms. This provides a 
standard to calibrate the entire instru- 
ment by. Supply voltage affects all three 
functions. 

I also added a pushbutton in the 
ohms circuit to prevent damaging the 
meter if it is accidentally switched to 
OHMS while the engine is running. 

I also plan to replace R3 with a 
selector switch and suitable resistors to 
provide an easier way to select 4, 6 and 
8 cylinder engines. 

I used the 2N396 transistor. 
GEORGE ACHORD 

Rosenberg. Tex. 

VENERABLE VORTEX THEORY 
Dear Editor: 

I was amazed upon reading a News 
Brief in the May 1964 RADIO -ELEC- 
TRONICS (page 6) to find that a Dr. 
Powell had discovered a new theory 
which explains the generation of sound 
(humming) from such objects as tele- 
phone wires, etc. 

The vortex theory he describes was 
first published in the German publica- 
tion Physical Zeitschrift No. 13 (page 
49) in 1912 by Karman and Rubach. 
Anyone who has done much work in 
fluid mechanics is familiar with the so- 
called "Karman Streets" of eddy forma- 
tion. Unless I have misinterpreted your 
note, Dr. Powell was born about 52 
years too late. 

RUSSELL F. COLTON 
Marine Laboratory 
Collins Radio Co. 
Cedar Rapids, Iowa END 

Mr. Achord's modifications to Ohm- Dwell -Tachometer in June 1962 R -E. 
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Radio -Electronics 
Hugo Gernsback, Editor -in -Chief 

TELEVISING THE MOON 

... What Are the Requirements of Future Lunar Landings? . . . 

On July 31, after 6 previous Ranger attempts to reach 
and televise the moon had failed, the RCA -designed 
television cameras of Ranger 7 sent to earth the 

first closeup televised pictures of the moon's surface. This 
historical feat was accomplished by the Jet Propulsion Lab- 

^ oratory of the National Aeronautics & Space Administra- 
tion (NASA). 

The unmanned Ranger 7 had traveled through 240,000 
miles of space to hit the target, the moon, 2,160 miles in 
diameter, in a voyage that lasted 68 hours. Starting at about 
1,200 miles from the moon, and for the last 17 minutes of 
their flight, the six high -resolution cameras took 4,316 still 
pictures with a 1,152 -line scan. First two wide -angle cam- 
eras started operating. Four narrow -angle cameras, 
scanning a smaller area, began operating. 

The vidicon signals then were converted to FM sig- 
nals to earth by 260 -watt transmitters at frequencies of 
959.52 and 960.58 mc. 

The signals were picked up on earth by two 85 -foot 
Goldstone antennas, 150 miles northeast of Pasadena, 
Calif. They were recorded in two ways: optically and mag- 
netically on tape. 

The 382 -pound television system was designed primar- 
ily to give a series of closeup views of the moon's topog- 
raphy to help find a suitable site for future manned lunar 
explorations. 

During the last few seconds of Ranger 7's flight, when 
it was approximately 1,000 feet from the moon, the last 
television picture -or rather, an incomplete picture -was 
taken. This then was the closest picture obtained. All it 

.a showed were some small craters down to sizes of three feet. 
In the words of Dr. Gerard Peter Kuiper, of the University 
of Arizona, who headed the Ranger 7 team of the Jet Pro- 
pulsion Laboratory, "the best resolution (of the picture) ob- 
tained is approximately one foot and a half." 

To the nonastronomer and the nonlunar scientist, the 
television pictures, excellent as they were, and 1,000 times 
clèarer than anything man ever had up to now, seem puz- 
zling at first. It should always be remembered that the clos- 
est picture of the moon's surface taken by Ranger 7 is still 
1,000 feet up. And how much detail can one see of the 5th 
Avenue pavement from the 80th floor of the Empire State 
Building? Very little. Not only that, but at such a height 
there is very little perspective of the street. 

While all NASA scientists are highly elated over the 
Ranger 7 results, it will be many months before the 4,000 - 
odd photographs ge finally deciphered and evaluated. 

So far it seems that one of the most important lunar 
puzzles has already been partly solved -the deep dust 
problem. According to NASA astronomers, the dust layer 
probably is only 2 inches to 12 inches deep -not deep 
enough to prevent a successful manned landing. Nor are the 
small pits, the little craters, dangerous enough to prove 
disastrous. 
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Previously, Dr. Kuiper said it had been speculated 
there might be a thick, potentially dangerous layer of dust 
on the surface. But the evidence of the latest pictures "re- 
quires us to assume that the surface is hard." 

"I am willing to bet that if you walked on the moon 
it would be like crunchy snow," he observed at a briefing 
conducted for Congressmen in Washington on Aug. 6. 

It is now certain that there will be many other Ranger - 
like unmanned moon shots before manned exploration ex- 
peditions are attempted. 

Nor will we have further crash landings, unless they 
are wholly accidental. Today lunar technology has advanced 
sufficiently to soft -land our capsules without shock and con- 
sequent damage to their dozens of vital exploration sensors. 

Such future capsules will have a variety of television 
cameras for closeups of the immediate lunar vicinity, as well 
as photographs of the earth from the moon. All sorts of 
temperature measurements will be taken, not only of the 
moon's surface but several feet below, during regular inter- 
vals. The results will be radioed every hour to earth scientists. 

There will be regular seismic tests exploring the moon 
for expected earthquakes, due chiefly to disturbances in- 
duced by the tidal effects of the earth's gravitational pull. 
All these effects will be radioed to earth. 

The true composition of the moon's crust will be ana- 
lyzed by chemical -physical robots and reported at intervals 
to earth monitors. 

What are the electrical effects on the moon's surface of 
the wide fluctuation of its temperature, from plus 200 °F 
to minus 250 °F? Our future Rangers will supply the answer. 
We should always remember that the moon, having no at- 
mosphere, is in a perfect vacuum, hence the wide tempera- 
ture fluctuations may give rise to cathode -ray currents near 
the surface, which might prove annoying to explorers. 

How often do micrometeorites strike a given square 
yard on the airless moon? So far we do not know. But our 
robot -equipped lunar capsule will radio the answer to earth 
to the satisfaction of our scientists and our later lunar ex- 
plorers. 

What about the effect of solar winds on the unpro- 
tected moon's surface? We are now in the quietest part of 
the solar cycle. What will be the effect on the moon when 
we go into the high- activity part of the sunspot cycle 3 or 4 
years hence? As yet we do not know if such a period is 
dangerous to lunar explorers. But our moon -capsule robot 
will give us the answer, before we get there. 

Let us never forget that the physics of the moon en- 
vironment and those of the earth differ vastly. We cannot 
take chances with live men on the moon until we know 
for certain. 

Finally, before too long we will probably change our 
ideas on how to soft -land our sophisticated Rangerlike ro- 
bots. One idea is shown here. Instead of using compression 

continued on page 78 
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Radio -Electronics Reports on 

AMPLIFIED INDOOR ANTENNAS 
FOR FM AND TV 

By PETER E. SUTHEIM 
ASSOCIATE EDITOR 

ONE THING THAT HAS BUGGED PEOPLE 
since radio's earliest days is the need for 
cumbersome antennas. To solve the 
problem, man has spent about as much 
time as the ancients spent trying to 
transmute lead into gold. And (with a 
few notable exceptions), he has had 
about as much success. 

The loop antenna and its more re- 
cent little brother, the ferrite -core coil 
antenna, have helped make medium - 
frequency AM reception much more 
convenient with no sacrifice in quality. 
It was logical to try the same for FM 
and TV, at vhf. 

One serious difficulty came up im- 
mediately: though the short wavelength 
makes resonant antennas practical, the 
smaller physical area of the active an- 
tenna doesn't intercept enough radiated 
rf energy to feed a large enough voltage 
to the receiver. In addition to the sim- 
ple dipole, directors and reflectors are 
necessary. 

But usually you can't bring even a 
small vhf parasitic array into your liv- 
ing room. So, most people who can't 
put up roof or attic or window antennas 
are stuck with one or another version 
of the dipole: the familiar "rabbit- ears" 
or one made of 300 -ohm ribbon lead. 

Indoor antennas of that kind suf- 
fer, not only from being too simple for 
good weak -signal reception, but also 
from being indoors -often inside a 
steel -frame building. 

In a bid to solve this nuisance, 
amplified antennas have recently hit the 
market. All so far depend on some rela- 
tively simple antenna. coupled to an in- 
tegral transistor amplifier whose output 
goes to the terminals of the TV or FM 
set. 

The first of these (not being made 
any longer) was Gallo's FMS -101 (Gal- 
lo Electronics Corp., 12 Potter Ave., 
New Rochelle, N.Y.), an FM antenna 
which appeared early in 1962 The 
claim made for it was exciting: it could 
eliminate the need for outdoor antennas 

Top and interior views of the Multitron 
FM Stereo antenna. Antenna elements are 
the printed- circuit loops at the left in the 
interior photo. 

altogether in some locations. Technical 
people were skeptical, and those who 
tried it -as did we at RADIO- ELECTRON- 
Ics: -found good reason. We tried sev- 
eral, just to make sure we weren't 
judging a lemon but, in each case, per- 
formance with a top -quality FM tuner 
in a strong -signal receiving location a 
few miles away from the station was no 
better than from a pair of rabbit -ears. 

No question about it -there was 
gain, and plenty of it. as we could prove 
by pulling the ac plug while the tuner 
was on a station. But the transistor's 
gain was just about great enough to 
raise the overall output to about that 
from a dipole at the same spot. 

Multitron "FM Stereo" 
In the middle of 1963 the Multi - 

tron, FM Stereo made by Multitron 
Corp., 309 Queen Ann Rd., Teaneck, 
N.J., came out. It features a two -tran- 
sistor amplifier. Fig. 1 shows the cir- 
cuit. 

The unit tested had higher gain 
than the original Gallo, but the im- 
provement was masked by a corre- 
sponding increase in noise. Though the 
signal- strength meter on the test tuner 
(a Fisher KM -60) read higher with the 
Multitron antenna than with the refer- 
ence rabbit -ears, signal -to -noise ratio 
did not improve, and sometimes dropped 
audibly. This was particularly apparent 
on stereo stations. On strong signals, the 
Multitron worked as well as the rabbit - 
ears, but on weak signals it introduced 
enough noise to ruin reception. 

The antenna in the Multitron is un- 
usual. Strips of copper foil (part of the 
printed- circuit board) run in a way that 
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The Spico Transistar amplified antenna is 
tuned by a shorting bar and trimmer 
capacitor. 

is hard to describe -better look at the 
photo and Fig. 1. A double -sided board 
is used, and the rectangles you can see 
in the photo lie just over large areas of 
grounded foil on the other side, making 
up capacitors (C1 and C2 in the sche- 
matic, Fig. 1) . These two separate sys- 
tems, with the inductance of the foil 
paths, spread the antenna over the 88- 
1O8 -mc band. LI -C1 tunes to 88 mc, 
L2 -L3 -C2 tunes to 108 mc and L3 -L4- 
C3 tunes to 100 mc. (C3, not shown, is 
the base- emitter capacitance of Q1.) 
There is no input transformer; the low 
impedance of the series -resonant pickup 
network matches the input impedance of 
the transistor. Both transistors are 
2N2494's. 

Coupling between Q1 and Q2, and 
between Q2 and the output line, is 
though printed- circuit transformers, 
visible in the photo as spirals. Output 
goes to the tuner through single -con- 
ductor coax cable. There is a matching 
transformer (balun) at the far end of 
the cable so the system can work into 
unbalanced 75 -ohm or balanced 300 - 
ohm inputs, depending on which lugs 
are used to connect to the tuner. 

The power supply has chokes in 
each leg of the line to keep line noise 
from interfering with the signal and to 
reduce regeneration through the line 
cord. 

Channel Master "FM Stereo" 
This antenna, FM Stereo model 

3731, is a dipole (rabbit- ears) -plus- 
amplifier system. It works well, cer- 
tainly as well as indoor dipoles at low - 
and mid -band and, happily, better at 
the high end. 

Because of the external telescop- 
ing elements, this antenna has a better 
chance to pull in a useful signal than 
the earlier self- contained systems like the 
Gallo and Multitron. The difference is 
apparent. But, like the others, this one's 
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amplifier also adds noise as well as gain, 
and this noise is sometimes enough to 
mask any benefits from the extra boost. 
What this antenna can do, that others 
cannot, is to bring in some weak signals 
you may not have listened to before, and 
clean up a few marginal ones. But not 
all. 

The Channel Master FM Stereo has 
a tendency to oscillate unpredictably in 
certain positions and at certain settings 
of its switch and the tuner dial. Channel 
Master is slipping a little note in with 
each of the antennas, warning the user 
of this possibility and urging him to 
keep the output lead well away from 
the ac line cord. This turned out to be 
necessary in the unit I tested. 

The antenna produced several 
spurious responses at extreme ends of 
the FM band. I normally pick up the 
audio from Channel 6 at the low end of 
the dial, but in this case that was al- 
most drowned out by a "freak" from a 
local station at 92.3 mc. A station at 
105.1 mc also appeared near there. 
Possibly a case of signal overload and 
cross -modulation in the antenna sys- 
tem, a common fault of transistor rf 
amplifiers at high signal inputs. It hap- 
pened with two different FM tuners, 
even with a 20 -db pad in series with the 
antenna lead. Something to watch for 
in strong -signal areas. 

In all, this one seemed to be defi- 
nitely superior to ordinary rabbit -ears, 
but wouldn't replace an outdoor or at- 
tic antenna. 

The circuit (Fig. 2) is very simple. 
Input and output are matched to the 
inherently unbalanced transistor ampli- 
fier via baluns. The inductances are 
made broadly self- resonant along the 
FM band. The output lead is 300 -ohm 
ribbon, unshielded, which may help to 
account for the tendency to become un- 
stable. The output lead and the dipole 
elements are prevented from becoming 
shock hazards by high -voltage 56 -pf 
ceramic capacitors in each leg. Signal 

ground is further isolated from the ac 
line by a 4,700 -ohm resistor. 

Spico Transistar 
This antenna (made by Spirling 

Products Co., Henrietta St. near Duffy, 
Hicksville, N.Y. is for FM and TV, and 
there'll be more about it further along 
in the article. Tested under the same 
conditions as the other antennas, the 
Transistar performed almost as well as 
the Channel Master FM Stereo, and bet- 
ter than the units without "ears." It 
wasn't as "hot" as the Channel Master 
but was less prone to oscillate. The slid- 
ing and rotary tuning elements seem to 
have been a design engineering feature. 
At no point did they improve anything, 
although they could make weak sta- 
tions disappear into noise at some 
points. The circuitry is about as straight- 
forward as possible. The transistor is 
neutralized, which probably contributes 
to the unit's stability. 

Next I tried the same antennas on 
an inexpensive "non -hi -fi" table FM set, 
and results were similar, though slightly 
better. The low noise figure of top - 
quality FM tuners is likely to be ex- 
ceeded by these transistor amplifiers, so 
that there is no apparent improvement. 
More modest sets benefit more. 

TV performance 
Two antennas in the group covered 

in this article are designed for TV re- 
ception. The Spico Transistar covers FM 
and TV, and the Channel Master Apol- 
lo is designed for TV. The Apollo's cir- 
cuit is similar to the FM Stereo. Addi- 
tional tuned circuits are used for broad- 
band performance. It's antenna switch- 
ing circuit is in Fig. 3. 

I conducted two sets of tests. One 
took place in Bayside, N. Y., about 15 
miles from the Empire State Building, 
where New York City's TV transmit- 
ting towers are located. The location 
was chosen as typical of suburban situa- 
tions. The second set was in Danbury, 
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i 
Channel Master FM Stereo. 

Conn., 50 air miles from New York 
City, 25 air miles from New Haven 
(Conn.) and 45 air miles from Hart- 
ford (Conn.) -a good example of 
"middle- fringe" conditions. 

The Bayside tests were done with 
a good -quality TV set about 10 years 
old, with a straight pentode rf stage, not 
especially peaked or aligned for the 
tests. The Transistar and the Apollo 
were compared with each other and 
with a rooftop conical antenna about 
35 feet off the ground, aimed at the 
Empire State Building. The set, with 
the rooftop antenna, normally gave 
clean pictures on channels 2, 4, 5, 7 
and 9, and unpleasantly snowy ones on 
11 and 13. 

The apartment was near the ground 
in a steel- and -brick building, so I ex- 
pected poor reception from the indoor 
antennas. The situation is that of tens 
of thousands of city residents, so is 
pretty much representative. 

The Transistar gave only slightly 
poorer performance than the outdoor 
antenna on channels 2 -9, and definitely 
superior performance on 11 and 13. In 
some cases, a channel came in equally 
well from both antennas, but the Tran- 
sistar had to be turned or held in such a 
way as to make it impractical for nor- 
mal use. In no case did the slide -wire 
tuning device ( "Radar Probe ") give any 
improvement; on the higher channels 
the picture blanked out near the left 
end of the slider's travel. Likewise, the 
"Microfine Tuning" knob had no dis- 
cernible effect. 

The Apollo was excellent on all 
channels. It showed a slight tendency to 
oscillate when the lead -in and ac line 
cord were near and parallel. The selec- 
tor switch positions seemed to make no 
sense: the picture might be excellent in 
two adjacent positions, impossibly 
snowy on the next, and fair on the one 
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after. On each channel, several switch 
positions gave about equally good re- 
ception. 

I chose the Danbury location to 
see just what these antennas could real- 
ly do. There I compared them with a 
multi -element Yagi in the attic of the 
house. The house was on a hill, more or 
less in the clear in the direction of New 
York City. The set was a recent model. 

All New York channels except 13 
came in acceptably (only channel 9 
was a bit snowy). There was a good 

The Apollo did not give as good an 
account of itself. On channel 2 it was 
fair, on 3 better than the attic or Tran- 
sistar antennas. On 4 it was very poor 
and oscillated at switch positions C and 
F. Channel 5 was fair, with oscillation 
at G. Channel 7 had considerable snow 
and the amplifier was highly unstable in 
switch positions A, D, E, G and K- 
and so on. 

This poor performance was sur- 
prising compared with the good show- 
ing in New York City. I concluded that 
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Fig. 3- Antenna tuning circuit in the Channel Master Apollo. 
A similar arrangement is used in the FM Stereo. 

signal from channel 8 in New Haven, 
though it was slightly off the antenna's 
pattern. Channel 3, Hartford, was un- 
receivable, being "off the back of the 
beam." 

With the Transistar, performance 
on 2 and 4 was not nearly as good as 
with the attic antenna. Channel 3 was 
much better than before, because the 
antenna, unlike the attic array, could be 
oriented to favor it. Channels 5, 7, 8 
and 9 came in about even. Channel 11 
came in somewhat better with the 
Spico, and channel 13 was now visible. 

So, just as within the city limits, 
reception improved most on the highest 
channels. Again, neither of the controls 
had any positive effect. On channel 5, 
lead -in position was critical, and the an- 
tenna tended to break into oscillation at 
the full -open setting of the knob. 
The Apollo, by Channel Master, is for TV 
reception. 

the set connected to the antennas makes 
a difference; the Transistar, too, showed 
signs of instability on this TV set but 
not on the one in Bayside. If you intend 
to buy or recommend one of these or 
any other amplified antennas, it might 
be wise to check before you seal the 
transaction. Some sets are touchier than 
others; this turned out to be true of FM 
tuners, too. 

My harshest criticism of the Tran- 
sistar is of the mechanical construction. 
The treatment I gave it during the tests, 
about equivalent to a week or two of 
normal use, was enough to loosen the 
tuning knob and begin to strip the 
threads of the trimmer capacitor screw. 
The slide -wire tuning device began to 
bind slightly. The Apollo is much stur- 
dier, and the lettered switch positions 
make it easy to note the best settings 
for a particular channel. 

The Transistar, effective as a TV 
antenna, did well too on FM. It was less 
beset by spurious responses than the 
Aurora.. 

Conclusions 
Amplified indoor antennas fill a gap 

in the antenna market, and can help 
solve the problem of those who can't 
put up multi- element outdoor or attic 
antennas, yet need better reception than 
simple dipole antennas can give. They 
are no sweeping solutions to the antenna 
problem, as some have suggested. Sys- 
tems that combine rabbit -ear dipoles 
with amplifiers are definitely superior to 
those that depend on amplifiers alone. 
Low -gain TV or FM sets, or ones with 
noisy front ends, will usually show more 
improvement than recent "hot" designs. 

END 
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By REGINALD WILLIAMSON 

THIS THREE -TRANSISTOR PREAMP, IN- 

stalled in your recorder or player, will 
give you less noise with less heat and 
longer life than the tube preamp stages it 
replaces. It works with any kind of tape 
playback head, regardless of inductance 
-a really universal preamp! 

Only selected tubes with dc-sup- 
plied heaters could approach the 
low- noise, high -gain amplification this 
preamp offers. Yet transistor tape -head 
preamps have been a little slow in be- 
coming popular. Why? 

The basic difficulty is that the con- 
ventional tape playback head is a volt- 
age generator with a substantially in- 
ductive source impedance. A typical 
head designed for a tube input stage, for 
example, may have a source impedance 
as high as 100,000 ohms at 15 kc. Tran- 
sistors are current -amplifying devices 
with input impedances of a few thou- 
sand ohms at most. So we have a match- 
ing problem. If we treated our typical 
playback head as a voltage generator 
and fed it into a conventional common - 
emitter input stage, at the frequency 
where the source impedance of the head 

INPUT RI 

UNIVERSAL TAPE- 
PLAY PREAMP 

Noise down 65 db below average recording level! Matches any playback head! 

Substitutes directly for the tube preamp in your recorder! 

equaled the input impedance of the 
transistor stage, the response would be 
down 3 db, and from there would fall at 
6 db per octave. An orthodox common - 
emitter stage has an input impedance 
around 5,000 ohms and a typical play- 
back head may have, say, 1 henry in- 
ductance. Some elegant circuitry is go- 
ing to be needed to bring together these 
two seemingly incompatible devices. 

The first solution adopted by de- 
signers was the obvious one -to pro- 
duce tape playback heads of substan- 
tially lower inductances. But this answer 
will be cold comfort to the owner of a 
tape recorder with the older high - 
impedance heads. This article is for him. 

The circuit 
The circuit (Fig. 1) consists of three 

transistor stages, direct- coupled through- 
out. The power requirements are ap- 
proximately 2.5 ma at 9 volts and, since 
the circuit is required to be compatible 
with existing tube circuitry, it was de- 
signed so that the power can be derived 
from any negative -grounded supply al- 
ready available. The first stage is a com- 
mon- emitter run at low collector cur- 
rent (200 µa) to minimize the noise. 
Base bias for this stage is obtained from 
the emitter of the second stage, also a 
common -emitter, via R2 and R6 in series. 
Since the two stages are direct coupled, 
collector to base, and have high dc nega- 
tive feedback, the combination is fully 
stabilized against temperature changes 
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Fig. 1- Circuit of the Universal Tape -P ay Preamp. Negative side of supply is grounded, 
so unit connects easily to voltage divider from existing power supply in tape recorder. 
But battery operation is practical- circuit draws only 2.5 ma from 9 -volt battery. 
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and variations in individual transistor 
characteristics. 

Any signal across the emitter resistors 
of the first and second stages, plus any 
signal in the power supply, is bypassed 
to ground by the two 100 -4 capacitors. 
The base bias network is included in the 
main negative feedback loop to eliminate 
the shunting effect of R2 and R6 across 
the input. 

The output stage is common -collector, 
designed for low output impedance and 
so, it is indifferent to the varying load 
presented by the main feedback network. 

This feedback network is con- 
nected between the emitters of the first 
and last stages and the playback curve 
can be adjusted by varying the 10,000 - 
ohm preset resistor. If more than one 
curve is required, separate switching can 
be arranged to select individually 
adjusted preset resistors. The 100,000 - 
ohm resistor across the .03 -µf capacitor 
provides for the fall in playback re- 
sponse below 100 cycles in conformity 
with the NARTB standards for 71/2 and 
15 ips. European readers who wish to 
use CCIR standards instead can omit 
this resistor. 

Constructional details 
A printed circuit is nice but by no 

means essential; if there is sufficient in- 
terest, the writer can arrange for a lim- 
ited supply of ready- etched boards, es- 

C1 -1 µf, 6 volts, miniature tantalum electro- 
lytic 

C2 -1 uf, 3 volts, miniature electrolytic 
C3, C4 -100 µf, 12 volts, miniature electrolytic 
C5 -0.25 µf, miniature paper or ceramic 
C6-.03 µf, miniature paper or ceramic 
Q1, Q2 Q3 -2N412 (RCA). A likely alternate is 

the more recent RCA 2N2613, with similar 
characteristics, designed especially for low - 
noise preamp service and being used for that 
by several hi -fi component manufacturers. 

R1 -3.3 megohms 
R2, R11- 100,000 ohms' 
R3 -4 -70 ohms" 
R4- 33,000 ohms" 
R5 -2,200 ohms 
R6, R8- 10.000 ohms" 
R7, R9 -2,700 ohms" 
R10 -330 ohms 
R12 -pot, 10,000 ohms, linear 
Resistors marked ( ") are 1/2 -watt low- noise, 

high stability types (deposited carbon or 
metal film). 5% accuracy is sufficient, but 
most such resistors are available in US only in 
1% tolerance. Other resistors can be 1/2 -watt 
10% carbon- composition type. 

Printed -circuit board, single -side copper foil, 
31/4 x 33/4 inches 

Terminal and mounting hardware 
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1 

pecially for English readers. However, 
the layout is simple and can easily be 
drawn direct on copper laminate with 
resist ink and then etched (Fig. 2). 
Fig. 3 shows the layout of parts. 

The signal -to -noise ratio of the 
preamp depends almost entirely on the 
choice of Q1. The RCA 2N412 is an in- 
expensive rf type that has proven ideal 
in a number of prototype units. Substi- 
tuting a special low -noise transistor gave 
only a marginal improvement. The con- 
structor who wishes to try other types is 
at liberty to do so, of course. No sche- 
matic changes should be necessary, pro- 
vided the transistors used are high -hfe 
(alternating current gain) p -n -p types 
with a fbrh of not less than 8 mc. Lower 
values of f,,f,, can give rise to cumula- 
tive phase shift within the feedback loop 
and perhaps instability. 

A prototype preamplifier has been 
tested with heads of various inductance, 
from 5 mh to 5 h. The higher- induct- 
ance heads naturally gave the highest 
output from the preamplifier. There was 
some variation of signal -to -noise ratio 
with head inductance, although it was 
never worse than -52 db (unweighted) 
referred to a 1/2-track 3% recorded 
signal of 440 cycles. The highest ratio 
came with head inductances from 70 to 
150 mh. When the test signal was passed 
through a standard weighting network, 

RADIO -ELECTRONICS 
sent Mr. Williamson's pre - 
amp to another profession- 
al audio man, who tried it 
for several days and made 
a few measurements. He 
found it worked every bit 
as well as the author 
claims. "Equalization was 
accurate to within 1.5 db 

everywhere except at the extreme low- frequency 
end, where response dropped off to -2 db [an 
inaudible difference]." Noise was also inaudi- 
ble. The unit proved easy to connect and there 
were no apparent "bugs ". 

BENCH 

TESTED 
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Fig. 2- Actual- 
size etch pattern 
of circuit board 
for preamp. 
Hand -wired ver- 
sion is perfectly 
all right, if you 
prefer. 

which gives a more accurate assessment 
of the subjective effect of noise, the total 
noise level was never worse than -65 db. 
In both cases, the noise from virgin tape 
was much greater, so one could not wish 
for better performance. 

Connection and calibration 
The 9 -volt supply can be derived 

from almost any convenient point in a 
tape recorder with conventional B -plus 
power supplies. If taken from the main 
B -plus line, it is wise to use a voltage 

QI 

02 

Cl 

RI R2 R4 R8 

divider to tap off the 9 volts. The divider 
should take some three to four times the 
current drain of the preamplifier. Fig. 4 
shows some suggested arrangements 
from a 250- and a 350 -volt B -plus line. 
An alternative, slightly more expensive 
method using a Zener diode is prefera- 
ble where the high current drain cannot 
be tolerated. 

When the playback head has been 
connected to the preamplifier and all 
soldering completed, the head must be 
demagnetized. Thereafter, protection 
against accidental magnetization is built 
into the preamplifier. 

POINTS ALONG THE NARTB 
TAPE PLAYBACK CURVE 

20 kc -10 db 1 kc 0 

15 -10 500 cycles 6 

10 -10 200 14 

5 -8.5 100 18.5 
3.2 -7 30 22 

The main calibration is carried out 
with a standard tone tape, recorded to 
the appropriate record curve. The only 
adjustment necessary with modern 
microgap heads is to the 10,000 -ohm 
resistor; it should be possible to adjust 
the response to within 2 db over the test 
range. If it is difficult to equalize to this 
accuracy, the electrical response can be 

R9 C5 R12 

R6 R5 R3 C3 C2 R7 C4 RII C6 

Top view of board shows location of each part. 
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Gt. D 

INPUT 

0 

0 

RI R2 R4 R8 R9 

c 

R12 

C5 

OUTPUT GND 

0 0 

1 Q2 

C3 C2 

111R1 

C4 

RII C6 + 
0 9V 0 (GND) 

TOP 
VIEW 

Fig. 3 -How parts go on the board. Layout is approximate only and will vary slightly de- 

pending on exact component sizes. 

B+ RI R2 8+ 
FOR 350V 8+: 36K I.SK 

250V :24K I.3K 

R 1 /` FOR 350V B+: 9I K 
250V " :68K 

R2 2 

µ 

V 

9V 
(TO PREAMP) 

+.1100 f 
T12 

Q 

1N713 
9V-IO iof / 
ZENER DIODE 
(SARKES- 
TARZIAN I 
OR EQUIV 

RI 

9V 
(TO PREA 

b 

P) 

IOOµf 
12V 

Fig. 4- a- Simple voltage divider of} well - 
filtered B -plus line supplies power to pre - 
amp. (b) is Zener -regulated supply, recom- 
mended for twin preamps for stereo. 

PLAYBACK HEAD 

AC VTVM 
0-100 MV 

AUDIO SIG GEN -20' ,-20KC 

Fig. 5 -Test setup for checking equalization. 

checked, using the setup shown in Fig. 5. 

It should be within 2 db. 
With the preamplifier calibrated 

for the NARTB standard for 71/2 and 
15 ips, the readings given in the table 
should be obtained to within ±2 db. If 
the measurements prove unsatisfactory, 
then the head is probably at fault and 
may have to be changed. With heads of 
more than 200 -mh inductance, lead 
capacitance may cause resonance within 
the audio band. That shows as an in- 
crease in response above, say, 5 kc. 
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While a modest rise is permissible and 
may help to offset the physical losses in 
the head, such as gap effect, it should 
not exceed 2 or 3 db at 15 kc. 

If the lead capacitance cannot be 
reduced by shortening the lead, it may 
be necessary to lower the input resist- 
ance and thus damp the resonance. A 
temporary variable resistor connected 
across the input together with the head 
leads should be adjusted until satisfac- 
tory. The nearest fixed value can then be 
substituted for the 3.3- megohm resistor 
shown. This should be regarded only as 
a last resort and will result in some 
reduction in high- frequency response 
above resonance. END 

"Gassy, isn't it ?" 

Make Your Own 
Service Manuals 

EVEN ELECTRONIC EQUIPMENT YOU 

build yourself occasionally requires 
maintenance. The typical troubleshoot- 
ing procedure usually sounds like this: 
"Now let's see, where is that schematic? 
Did that pin have 6 or 10 volts on it? 
Where did I buy this special coil ?" Sound 
familiar? If it does, assembling a "serv- 
icing manual" for each piece of equip- 
ment may be the answer. 

Professional repairmen rely on the 
manufacturer's service folder or the 
popular Photofacts. Unfortunately, home 
builders usually have only one article 
for their entire information source. Even 
well written articles do not have the 
space to include all the necessary infor- 
mation about construction hints, special 
alignment tricks, debugging, voltage 
checks and critical waveforms. And you 
may run into a special situation the 
author never even thought of. 

While you build the unit, write 
down the part numbers of any special 
components and where to buy them. 
Parts that have been modified for the 
circuit should be noted. After construc- 
tion, draw a sketch of the major com- 
ponent locations and include identifying 
names or numbers. If the device passes 
the smoke test, record any special test- 
ing and debugging techniques. 

After you have tested the unit and 
are sure it is working properly, record 
normal resistance, voltage, current and 
waveforms at each circuit junction and 
tube or transistor pin. Note such things 
as typical hum levels, gain, noise, etc. 
If you wish, redraw the schematic (es- 
pecially if you've changed the original 
unit) and label each part with any spe- 
cial information - wattage, temperature 
coefficient, size. 

Besides saving the original article, 
record on a separate sheet the title, 
author, date and magazine in which the 
article appeared. That way, losing the 
article will not hamper future servicing 
-just go to the library and look it up. 

Changes or corrections for a pre- 
viously published article are generally 
printed in the "Letters to the Editor" 
column. Corrections are noted on the 
contents page under The Departments. 
Clip them out and add them to your file. 
Note also if you made the suggested 
changes. Any changes you make in the 
original article should be carefully noted; 
modifications and their reasons have a 
way of becoming obscure with time. 

If you should require the aid of a 
technician, bring your servicing manual 
along. Remember, he has no Photofact 
for your special project!- Robert K. Re 
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"MOCKUP" 
SPEEDS COLOR SERWCE 

The author turned a tirade-in color set into a uselul bench aid 

'EAk== 
CDN\ER:EhCE 
Et;7ARC 8 C.EtLr_ 

YDkE :.SSE41BLf 

IEIGH `,C _Tt GE 
CABLE 

Photo 1 -Tite parts of the original color set you will retain for the mockup. 

COMMERCIAL COLOR MOCKUP TEST 
units are expensive, but if you plan to 
get into color TV servicing, you'll need 
one. With it, you can eliminate one man 
on a color TV service call, if the set 
must come into the shop for repair. Just 
pull the chassis and bring it to the shop. 
Also, it's more convenient to hook the 
color chassis to a test unit right on the 
bench than to try to work behind it. 

It is very easy to construct your 
own color mockup tube out of a regular 
color receiver. We had taken a 21 -inch 
table -model color receiver in trade on a 
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By HOMER L. DAVIDSON 

console color set. The color picture tube 
was in good condition. We allowed $125 
for the trade. and the receiver was only 
3 years old. By adding a few home -made 
cables, we have a pretty cheap color 
mockup. This works only for RCA CTC 
9's and later models. 

First remove the color chassis from 
the set you plan to use. Do not disturb 
the picture tube, yoke and convergence 
assembly. Leave the speaker in the cab- 
inet if you don't have a speaker test unit 
on the mockup bench. Clean the cabinet 
thoroughly. Photo 1 shows the units 

Photo 2 -A better look at the convergence 
board of the stripped set. 

that will be in the mockup. Photo 2 
shows the "stripped" cabinet, with only 
the CRT and convergence board left. 
Now you need connections to the yoke 
assembly, picture -tube socket, high volt- 
age, convergence control board and 
speaker, and a good ground cable. 

Cable construction 
Five wires conrtect from chassis to 

yoke assembly. The vertical connections 
are yellow -black and yellow. The hori- 
zontal winding connections are red, blue 
and blue -black. Most color receivers 
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NUT DRIVER 
TIGHTENS 
SHEET -METAL SCRE 

LEC WIRE 

HORIZON,* 
HOOK - UP 

YELLOW 
WIRE 

BLUE WIRE 

Photo 3 -Yoke connections and assembly. 

use only the, red and blue wire connec- 
tions. 

Select a good grade of flexible 
hookup wire or test lead. Make all cables 
4 or 5 feet long. Remove the plug -in 
lugs and yoke wires from the color chas- 
sis and solder them to one end of the 
extension cables. Make a spade lug for 
each wire out of brass or copper pieces. 
Solder the lugs to the other ends of the 
extension wires. 

These five wires should be color- 
- coded as they were in the color TV re- 

ceiver. If the correct insulation colors 
are not readily available, use paint. 
Brush or spray the correct color for 
about a foot from each end. Photo 3 

shows the yoke assembly. 
The 14 -lead cable for the picture 

tube can be made but it is much cheaper 
to buy one. An Eby model 5 -61214 
serves very nicely. Make a high- voltage 
lead from a roll of 25,000 -volt Belden 
cable No. 8868 -25. Remove the clip 
from the present high- voltage cable and 
attach it to the end of the cable exten- 
sion. A small alligator clip will also work 
on the high- voltage cable end. Where 
the two cables are connected together, 
use good plastic tape over the soldered 
joint, and saturate with corona dope or 
spray. 

The convergence control board has 
an 8 -prong tube socket that plugs into 
the TV chassis. Only seven wires are 
used, but an 8 -wire rotator cable serves 
as a connecting cable. Connect as shown 
in the cable diagram. Remove the male 
tube socket from the convergence board, 
and solder each connecting wire to the 
rotator cable. Solder the other ends to 
the wires that were removed from the 
octal plug, and tape the joints. 

Regular rubber -covered line cord 
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LARGE ALLIGATOR CLIP 

GROUND CABLE 

BLUE 

NVERGENCE 
OARD CABLE 

RT CABLE-- - 
OH VOLTA 

ABLE.. - -- 
ROUND C 

Photo 4- Extension cables protrude from control 
holes in mockup set. Bushings and dial plates from 
junkbox keep insulation from chafing on edges of 

holes. Plastic peg nearest hand is convenient for 
holding cables when mockup is not used. 

LARGE EYELET 

NC 3 
'-'1"1 2 

6 

BROWN 

WHITE 

7 GREEN 

8 RED 

BLACK 

YELLOW 

8 -WIRE 
ROTATOR 
CABLE 

ATTACH CLIP FROM ORIGINAL CABLE Ln leu - 

HIGH- VOLTAGE TAPE JOINT 
CABLE 

WIRES SPLICED 8 TAPED 

i GREY 
i'BROWN 

ORIGINAL 
`RED B WHITE CABLE 

YELLOW B GREEN 

RED 

LUGS (SEE TEXT) 
BLUE 

YELLOW 

CONVERGENCE BOARD CABLE 

BLUE -BLACK 

RED 

YELLOW 

YELLOW-BLACK 

TC SPKR 

ALLIGATOR CLIPS 
RUBBER -COVERED LINE CORD 

YOKE CONNECTIONS 

The five extension cables you will need. Your set's convergence cable may use differ- 
ent wire colors, so check the schematic of your model for connections between con- 
vergence board and plug. 

can be used as the speaker cable. Solder 
two small alligator clips to the connect- 
ing ends. Use a black test lead as a 
ground cable. Solder a large metal eye- 
let to one end and a large alligator clip 
to the other. Secure the large eyelet 
under one of the picture -tube mounting 
bolts. Run a short length of bonding 
strip from this bolt connection to the 
TV chassis. A good ground is a must. 
Tape the five yoke wires together to 
form one cable, taping every foot or so. 

The wires protrude through holes 
in the side of the cabinet, as shown in 
Photo 4. 

Setup and use 
Before you can use the color mock- 

up, you will have to check purity and 
convergence, and possibly touch them 
up in the usual way. Get a good color 
chassis and hook the mockup to it with 
the cables. 

Once the test unit has been con- 
verged, you degauss the color CRT only 
occasionally. With the mockup, you can 
check the black -and -white picture and 
the chroma section with the chassis out 
in the open where you can locate a de- 
fective part. END 
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Modern Hi -Fi Stereo Cartridges 
Roundup of a number of the leading types, with a few observations on pressure, 
tracking, stylus shape and other features in 

COVER STORY 

By ALBERT GRUNDY 

ALL THE CARTRIDGES TESTED ARE AMONG 

the best available today; lack of time and 
space rather than selection account for 
any omissions. These tests are not ex- 
haustive-as much weight has been giv- 
en to actual music playback evaluation 
as to measurements. As the tests pro- 
ceeded, three groupings evolved. During 
the tests, cartridges were shifted from 
one group to another, to achieve these 
final positions which appear in the box. 
Cartridges in Group I and Group II were 
almost indistinguishable, the main dif- 
ference being in stylus pressure, though 
the frequency response in Group II has 
slightly wider tolerance. 

ADC 770 -magnetic 

With the exception of the Ortofon 
SPU /T with its 0.5 -mil spherical stylus, 
all pickups in the first group have ellip- 
tical styli. The elliptical stylus is not a 
panacea; it cannot correct inherent de- 
fects in any cartridge and often its con- 
tribution to superior reproduction can be 
negligible. The difference between two 
cartridges, one with a 0.5 -mil spherical 
tip and the other with an elliptical stylus, 

Astatic's "Cantata " -ceramic 

40 

which high -grade cartridges differ 

Electro -Voice 150 "Featheride " -ceramic 

can be heard only near the inner diam- 
eters of records with high levels of modu- 
lation and often only on certain types of 
music. A very important factor to re- 
member is that the rest of the system 
and especially the speakers, must be of 
comparable superior quality to realize 
the benefits of the elliptical stylus. 

These Group I and II cartridges 
are to be used only with manual turn- 
tables and arms that provide for adjusting 
the stylus force down to 3/4 gram. A 
height adjustment on the arm for proper 
cartridge leveling and a stylus overhang 
adjustment are also necessary. This over- 
hang adjustment is often in the cartridge 
mounting shell of arms with plug -in 
heads. 

Another feature common to all but 
the Ortofon, Empire and Weathers car- 

tridges in Group I and II is that they 
operate at the industry standard of 15° 
vertical tracking angle. The Ortofon, 
Empire and Weathers cartridges are 
reasonably close to 15 °. 

The third group consists of car- 
tridges for which the manufacturer has 
specified higher tracking forces. These 
are for automatic turntables and record 
changers. The group also includes those 
whose frequency response, separation or 
tracking ability did not fall within the 
specifications of the first two groups. 

Empire 880p- nwgnetic 

The first series of tests was made to 
determine the relationship between the 
tracking -force requirements of each car- 
tridge and the manufacturer's recom- 
mended tracking force. 

The tracking ability of these car- 
tridges was first checked with the Ziff - 
Davis 211 test record. The low -fre- 

CARTRIDGE GROUPING 

GROUP I 

Frequency response: ±2 db, 15,000 -40 cycles; separation 10 -18 kc: 
not less than 10 db; tracking force: 3/4 -2.5 grams 
Audio Dynamics Point -4 /E Pickering V- 15 /AME -1 

Ortofon SPE /T Shure V15 
Ortofon SPU /T 

GROUP II 

Frequency response: ±3 db, 15,000 -40 cycles; separation 10 -18 kc: 
not less than 10 db; tracking force: 1-4 grams 
Audio Dynamics 660 
Pickering V- 15 /AM -1 

Shure M44 -7 

Shure M44 -5 
Empire 880p 
Weathers LDM 

GROUP Ill 

Frequency response: ±6 db, 15,000 -40 cycles; separation 8-12 kc: 

not less than 8 db; tracking force: 2 -7 grams 
Astatic Cantata Pickering V- 15 /AT -1 

Audio Dynamics 770 Pickering V- 15 /AC -1 

Electro -Voice 149DF Sonotone Mark IV 

Electro -Voice 150DF 9 TAF HC SDV 

ON OUR COVER: Modern high -quality phono cartridges are looking better every day. 

Our young lady is gazing fondly at (left to right) the Shure V15, Ortofon SPE /T, Elec- 

tro -Voice 150 -D, Sonotone Mark IV, Euphonics Mini -Mass and Pickering's V- 15 /AC -1. 
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quency test consists of a 300 -cycle tone 
recorded at a level easily tracked by any 
good pickup. The tone remains constant 
in frequency and swoops up in ampli- 
tude repeatedly to higher and higher 
levels. When the level at which the car- 
tridge no longer tracks is reached, a dis- 
torted or buzzy sound is heard. 

Each cartridge was set with the 
average force recommended by the man- 
ufacturer and each was checked to de- 
termine at what level this breakup oc- 
curred. Also, with the CBS STR 111 test 
record and by adjusting the stylus force 
downward, the minimum tracking force 
was determined. All the cartridges in 
Groups I and II passed the tests at the 
manufacturers' recommended average 
force, but only those in Group I would 

Orto fon SP U IT-magnetic 

pass when set near the minimum recom- 
mended stylus force. 

Proper cartridge tracking is a func- 
tion of the ability of the stylus to main- 
tain constant contact with the groove 

Elliptical Stylus 
The elliptical stylus is a departure from 

the spherical which has been universal for 
many years. The advantage of the elliptical tip 
is that its profile is more nearly like the chisel - 
shaped cutting stylus used to engrave the rec- 
ording. Unlike a standard conical stylus, which 
has a rounded spherical point, the tip of the 
elliptical stylus is an elongated oval. The 
major axis of the ellipse is perpendicular to 
the groove walls; the minor radii contact the 
groove walls themselves. These small radii are 
able to trace the small sharp angles in the 
groove modulation that are produced by high 
frequencies and high -level cutting. This ability 
is approached by spherical styli with very 
small tip radii, but there is always the danger 
of such a stylus bottoming in a groove with 
heavy vertical modulation. The elliptical - 
shaped stylus does not have this problem. 

The result of this more intimate contact 
with the groove walls is a reduction of tracing 
distortion. This is most apparent at the inner 
diameters of the record when the groove length 
per revolution is very short. 

The idea of an elliptical stylus is not new. 
They have always been obtainable but ex- 
tremely expensive. The methods of manufac- 
turing diamond styli have been improved con- 
siderably and the elliptical stylus can now be 
bought at approximately twice the cost of a 
standard stylus. 
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walls. At low recorded levels, when the 
amplitude in the groove is small, it is 
relatively easy for cartridges to track at 
low stylus forces, if the compliance of 
the cartridge is adequate. At higher lev- 
els, more force is required to hold the 
stylus in contact with the grooves. With 
modern cartridges such as these, the 

Pickering V -15- magnetic 

compliance is high enough to track any 
normal low- frequency level with forces 
in the order of 1 to 3 grams. To track 
forte passages, especially those with 
heavy bass, such as organ or timpani, the 
stylus force must sometimes be increased 
to 3 to 5 grams. 

The high -frequency tracking test 
on the 211 record has two tones, 11,000 
and 11,500 cycles recorded simultane- 
ously in a series of volume swoops like 
those in the low- frequency tone tests. 
Perfect tracking will reproduce these 

Shure V 15- magnetic 

Vertical Tracking Angle 
Vertical tracking angle is the angle be- 

tween a line perpendicular to the surface of the 
record and the line along which the stylus 
moves during vertical displacement. Until this 
year, there was very little standardization and 
the vertical tracking angle of pickups varied 
from 0° to 40 °. Most records were cut at an 
angle close to 0° and a large discrepancy be- 
tween the angle of the vertical modulation on 
the record and that of the pickup could result 
in excessive harmonic and intermodulation dis- 
tortion. This distortion becomes quite audible 
on records with extreme separation between 
channels, which is responsible for high levels 
of vertical modulation. Today, almost all stereo 
records are cut with the industry recommended 
standard of 15 °, in the future all pickups will 
most likely be made to this standard. 

tones individually with no apparent dis- 
tortion. Mistracking will cause the 500 - 
cycle difference tone to increase in vol- 
ume as each successive swoop is played. 
Since no cartridge tested could repro- 
duce any more than the first band with- 
out distortion, evaluation was made on 
the basis of whether or not the level of 
the 500 -cycle difference tone increased 
as the successively higher level bands 
were played. The judgments again are 
relative and the cartridges are grouped 
accordingly. 

The frequency response was tested 
with both the CBS STR 100 and Ziff - 
Davis 211 test records. The first con- 
tains both sweep and spot frequencies 
and the second a series of 18 warble 
tones covering the spectrum from 20 to 
20,000 cycles. The correlation between 
these tests was very good and the fre- 
quency response limits are shown with 
the groupings. 

Sonotone Mark IV- ceramic 

The channel separation for fre- 
quencies below 8 kc is more than ade- 
quate in all cartridges. Above 8 kc the 
loss of separation is most apparent in the 
ceramic types. 

Listening tests of average recorded 
music were for the most part inconclu- 
sive. When playing the outside band of 
a 12 -inch LP, all cartridges sounded 
good. Occasionally a musical passage 
could be found - such as the combina- 
tion of a tambourine and a triangle - 
that taxed the ability of some of the 
units. With all the Group I pickups the 
two instruments could be heard dis- 
tinctly and separately; with the others 

Weathers LDM- ceramic 

the triangle was somewhat obscured or 
completely masked. 

The specifications shown for each 
group do not apply exactly to each car- 
tridge but the differences between car- 
tridges within a group are small. END 
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Reverberation and Ambiophony 
A famous British audioman explains some recent methods in commercial sound 

By G. A. BRIGGS 

THOSE TWO WORDS MAY HAVE A GOOD 

deal to do with the quality -technical 
and musical -of the next record you 
buy. They describe methods of electron- 
ically changing the acoustics of a hall - 
for getting rid of excess echo, or for 
adding it where sound is too flat and 
dull. Ambiophony is being used in Brit- 
ain to let musicians in a treated record- 
ing studio hear themselves more as the 
broadcast listener hears them -and 
therefore help improve their perform- 
ance. 

Haas has shown that, due to pre- 
cedence, when two or more speakers 
are in use, the listener appears to hear 
only the one nearest him, provided vol- 
ume levels are similar, because sound 
from it is the first to reach his ears. This 
applies until the second speaker is more 
than about 50 feet farther from the 
listener than the first. Then the sound 
from the second speaker appears as an 
echo. This reduces the intelligibility. 
(56 feet = 50 milliseconds time lag.) 

It follows that in assembly halls 
more than 50 feet long, we must avoid 
blurring the reproduction for certain 
listeners when several speakers are in 
use, say under balconies and in remote 
corners difficult to reach by the main 
speakers. This can be helped by con- 
trolling directional effects with column 
speakers, and by carefully adjusting in- 
dividual volume controls connected to 
speakers judiciously placed. The desired 
effect is that the audience have the im- 
pression of listening to only one source 
of sound. 

But in big places like cathedrals and 
railway stations with a high reverbera- 
tion time, and with open -air activities 
over a large area, a time -delay system 
related to speed of sound and distance 
becomes necessary. 

I think the 1952 Pamphonic instal- 
lation in St. Paul's Cathedral must have 
been one of the first to be adopted.1 

r Parkin & Taylor, "Speech Reinforcement in St. 
Paul's Cathedral." Wireless World, Feb. -Mar. 
1952. 

Sound -delay equipment made by Philips. 
Tape runs around in circular loop; record 
and play heads are at left of circle. Central 
disc is calibrated in meters and carries the 
wording "10 meters = 30 milliseconds," so 
delay can be adjusted in terms of either 
distance or time. 
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Fig 1- Tremendous difference in reverb 
time between full building and empty one. 
This is St. Paul's Cathedral in London, with 
a volume of 5,000,000 cubic feet. Curve A 
is reverb time empty; curve B, full. 

The difficulties were enormous, due 
mainly to a reverberation time of 6 sec- 
onds at mid -frequencies with full con- 
gregation (Fig. 1), large concave sur- 
faces and a dome, producing strong 
echoes, and a time lag up to about 0.25 
sec due to long distances. 

Briefly, the acoustic problems were 
solved by column speakers with con- 
trolled directional effects, restricted fre- 
quency range of 250 to 4,000 cycles, 
and time -delay circuits for three pairs 
of speakers to correspond with distance 
(plus a few milliseconds) . 

It is interesting to note that delay 
times can be chosen to obscure the pres- 
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Part of ambiophonic system in BBC 
above floor. 

ence of additional speakers. This is done 
by allowing the supplementary sound to 
reach listeners between 10 and 14 msec 
after the original sound, bringing the 
Haas effect into play. (Very necessary, 
for instance, in open -air theatres.) 

derision studio. These speakers are some 25 feet 

Delay equipment 
The Philips EL6911 is a system 

for artificial reverberation as well as 
sound delay. [In this kind of delay sys- 
tem, the original sound is recorded on a 
continuous loop of magnetic tape, 
which then passes a row of playback 
heads, one after another. The recorded 
sound can be picked off any or all the 
heads, and each successive head gives a 
longer delay between the original and the 
reproduced signals. In some models, de- 
lay can be adjusted precisely by sliding 
the heads along the tape. The tape loop 
is erased just before it reaches the re- 
cording head again.- Editor] Each of 
four delay circuits in the Philips has its 
own main amplifier to which appropri- 
ately placed speakers can be connected. 

An interesting application of this 
equipment is to be seen -and heard - 
in the Central Station in Amsterdam. 
With its typical curved glass roof, this 
terminus has a decay time of more than 
10 seconds. Column speakers were ar- 
ranged in pairs down each platform, the 
delay being increased progressively 
toward the end, in step with the dis- 
tance, thus eliminating echo effects. 

Ambiophony 
Time -delay systems are used to re- 

duce echo and reverberation effects. 
Artificial reverberation of many 

types is of course regularly added to re- 
cordings and broadcasts and is a day- 

OCTOBER, 1964 

to -day practice like adding butter to 
bread. (On some pop records they seem 
to use lard!) 

A rather novel application has been 
adopted in Studio 4 in the BBC Tele- 
vision Center. This is known as ambio- 
phony and is mainly for use on broad- 
casts of orchestral concerts, the basic 
equipment being the Philips EL6911 
described just now. 

I am indebted to Mr. M. G. Foster 
of the Engineering Information Depart- 
ment of BBC for details of how the sys- 
tem works. 

To reduce the inevitable back- 
ground noise in a television studio dur- 
ing a broadcast, caused by moving 
cameras, microphones. staff, artists and 
often of scenery and properties, the 
acoustic treatment must be absorbent. 
This is satisfactory for most programs, 
especially drama and light entertain- 
ment. as in any case the acoustic climate 
of an individual scene is always modi- 

A udio Instrument Co., New York, makes this 
25 to 180 msec are available. 

fled a little by the scenery. 
When musical programs, particu- 

larly with large orchestras, are pro- 
duced, absorbent acoustic treatment im- 
mediately makes itself felt. The rever- 
beration time is much less than it would 
be in a normal concert hall or sound 
studio of comparable volume speci- 
fically designed for music. 

Since the acoustic treatment is ab- 
sorbent, there is little or no reflection of 
the sound of the orchestra from walls 
and ceiling, as there would be in a con- 
cert hall. This has a twofold effect. First, 
as far as the players and conductor are 
concerned the music they are playing 
appears to have a sound quality differ- 
ent from what they would normally ex- 
pect, and that can affect their perform- 
ance. Second, the listener- whether in 
the studio or over the air -is conscious 
of a general flatness of tone and lack of 
fully blended musical effect, which could 
be likened to the difference between lis- 
tening to an orchestra playing in a good 
concert hall and then in the open air. 

Studio 4 at the BBC Television 
Center has a reverberation time of ap- 
proximately 1 second. According to ac- 
cepted modern standards, a good con- 
cert hall or sound broadcasting studio 
of similar volume (357,000 cubic feet) 
should have a reverberation time of be- 
tween 1.6 and 2 seconds. 

In the past it has been common to 
attempt to overcome this in television 
studio acoustics by adding reverberation 
artificially, with an echo chamber or a 
reverberation plate. While this certainly 
improved the musical effect for the lis- 
tener, it did nothing for the artists. Mu- 
sicians playing in an acoustically "dead" 
studio are inclined to force their tone - 
especially the string section -with det- 
rimental results to the performance. 

In an attempt to produce control- 
lable acoustic conditions in the studio 
itself, the BBC has been experimenting 
with the electronic system known as 
ambiophony.2 This has involved install- 

s R. Vermeulen, "Stereo Reverberation." Philips 
Technical Review, Vol. 17, No. 2, March 1956, 
p. 258. 

tape time delay unit, model 1301A. Delays of 
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ing of 62 speakers around the studio 
walls and in the roof space. Some of 
these are shown in the photo. 

The speakers are fed with the or- 
chestral sound through the time -delay 
device. They reradiate the sound much 
the same as the walls and ceiling of the 
studio would do if they were reverber- 
ant instead of absorbent. 

Time delays are introduced into the 
speaker system so that each one 
"speaks" at the approximate time that 
the sound of the orchestra would take to 
reach the speaker's position in the stu- 
dio, the first reproducing head being 
normally set to give a delay of 30 msec. 

To imitate the randomness of true 
reverberation, the speakers are not con- 
nected strictly according to the delay 
appropriate to their position, although 
the correct general trend is maintained. 
The apparent reverberation time can be 
increased further by introducing artifi- 
cial echo into the output of the micro- 
phone feeding the system. 

The circuit provides some natural 
regeneration because a portion of the 
speaker output is picked up by the mi- 
crophone supplying its input. It takes 
care to adjust the system for enough 
output from the speakers, but without 
acoustic feedback. This is usually 

achieved by using two completely sep- 
arate microphone placements, one for 
the broadcast and another to feed the 
ambiophony equipment. 

The ambiophony mikes are gener- 
ally much closer and are arranged to fa- 
vor the string and woodwind sections of 
the orchestra, which are usually those 
affected most by deficiencies in studio 
acoustics. 

Vocalist's microphones, particular- 
ly those that move about on booms, 
complicate the situation, since they will 
pick up the speaker output. As the am- 
biophony delay is designed to create a 
natural effect at the position of the or- 
chestra, roving mikes might take up po- 
sitions in the studio where the effect 
would sound most unnatural. Six of the 
speakers were therefore transferred to a 
separate circuit having no delay to en- 
able players in the orchestra to hear each 
other more easily. 

Though it needs more experimen- 
tation, ambiophony has already provid- 
ed a significant improvement in the 
sound quality of serious musical pro- 
grams on television.3 

3 R. F. A. Pottinger, L. Salter, E. G. M. Alkin, 
and C. L. S. Gilford, "The Broadcasting of Music 
in Television." BBC Engineering Division, Mono- 
graph No. 40, Feb. 1962. 

Ambiophony really relates to the 
technique of ambient sound, and it is 
made clear by Philips that there are 
many directions in which it can be ap- 
plied. For instance "dead spots" in older 
theaters and public buildings can be 
filled effectively by speakers which -if 
used without suitable time delays - 
would merely make things worse. Arti- 
ficial echo effects can easily be added to 
outdoor sound reinforcement at open - 
air theaters, "Son et Lumière" (Sound 
and Light ") plays, concerts, etc. 

To prolong the reverberation time 
to the order of seconds, the signal from 
the last of the eight playback heads is 
returned to the recording amplifier via 
an attenuator, so that the closely spaced 
pattern of reflections is repeated at a 
lower level. The attenuator control de- 
termines the decay rate. 

The initial delay -largely responsi- 
ble for the impression of auditorium size 
-depends on the position of the record- 
ing head relative to the playback heads. 
It can be changed in a few minutes. 

Thus, with this type of equipment, 
ambient conditions can be enlarged, en- 
livened or subdued to suit the type of 
program and the discriminating facul- 
ties of the human ear. END 

10 

Nomograph Scale Chart 
It is easy to make logarithmic slide rule. Then draw a line at a right on the logarithmic scale with point P. 

scales of any length to con- angle from one end of the copied scale. (The lines run together and become un- 

9 ` struct a nomograph. Just Use a line length that is easily divided readable so here they are stopped at the 
copy the B- or C- into the length ratio needed. one -quarter size vertical before they 

logarithmic scale reach point P.) 
as long is need- A vertical line drawn at any frac- 
good length for tional point measured on the base line 

two-fifths or 
i something like will form a scale, with the crossing 

seven-tenths, then 10 inch- 
es would be a better 

slanted lines, equal to the fraction of the 
hoice. For two- base line used. 

thirds, it would be 

For example, if a 

better to use 6 or When a scale longer than the origi- 
odd fraction di- nal is needed, the slanting lines are con- 

visions must be stepped off tinued to the left of the original loga- 
ivider. rithmic scale. The increase in scale length 

Slanting lines are is then equal to the increase in base -line 
then drawn con- length. For example, with a base line 8 

necting the inches long (from P to the vertical loga- 
p o i n t s rithmic 

would 
a scale 

one 
4 inches 

left would give a scale one and one -half 
times the original scale length. One 8 

inches to the left would be twice the 
length of the original scale. 

Remember, 
the larger 

a nomograph 
itself, the larger the chart is 

made, the great is its ac- \ curacy Charles E. 
Diehl 
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Some Simple But Unusual Circuits 
By GEORGE .1. RUPP 

In this age of circuit sophistication, 
we may overlook simple circuits that 
can be just as useful and interesting as 
complicated ones. Here are some that 
stay alive. 

DIFFERENTIAL CATHODE FOLLOWER 

PUSH -PULL 
INPUT 

With no signal applied, the voltage at 
the two cathodes is equal and no current 
flows through the load. The noise is low. 
An advantage of this circuit is the pro- 
tection furnished the load. One triode 
(V1 -a, for example is driven to satura- 
tion while the other (V1 -b) is cut off 
when the input is excessive. The current 
of the conducting stage (V1 -a) must 
flow through its cathode resistor (120 
ohms in this case). The load (often sev- 
eral thousand ohms) and the opposite 
cathode resistor are in series across the 
conducting cathode resistor. Hence only 
a fraction of V1 -a's current flows 

ough the load. 
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result is taken from the cathode resistor. 
This circuit is useful to several hundred 
kc with proper choice of components. 
Transformer T can be a 1 to 1 coupling 
or blocking oscillator transformer. 

STARVED AMPLIFIER 

The starved amplifier produces high 
gain at low noise. Gain is high because 
of the large plate load, and noise is low 
because of the low voltages applied to 
the elements. 

The amplification of a stage de- 
pends on the ratio of the load resistance 
to the plate resistance (RP). So, even 
though current through this stage is low, 
the gain is high, often over 1,000. 

A disadvantage is that the stage 
has very poor high- frequency response 
-7 or 8 kc is usually the upper limit. 

AMPLIFIED AGC 

6BJ6 

KEYED OR 
MANUAL 
AGC 

The 6AS5 pentode in this circuit acts 
as a variable resistor, much like the 
series pentode regulator tube in a regu- 
lated power supply. When the voltage 
on the grid of the pentode is varied 
(manually with a pot or automatically 
by signal strength), the voltage of the 
first and second i.f. stage cathodes is also 
varied. That offsets or aids the fixed 
positive voltage on the grids (120 volts) . 

Voltages must be juggled to get the cor- 
rect bias range on the amplifier grids. 

In one application, the grid of the 
pentode was fed to a pot which was 
called I.F. GAIN. This plus a tunable 
infinite -rejection wavetrap in the rf 
helped overcome enemy jamming and 
random noise in the early Rebecca- 

Eureka navigation aids (Loran). The 
aircraft interrogator (Rebecca) sent 
pulses which triggered a land beacon 
(Eureka) . 

The plane then received pulses 
from the beacon, and the delay between 
transmitted and received pulses gave 
the navigator the distance between his 
ship and the beacon. Two beacons on 
different frequencies had to be inter- 
rogated for the navigator to vector his 
position, which could often be done 
with surprising accuracy. 

LONG -TAIL INVERTER 

This phase -splitter circuit can also be 
used as a differential amplifier. 

Any noise pickup or changes in 
power supply voltage tend to cancel out 
in a differential amplifier. This circuit 
finds use as a dc amplifier in computer 
circuits, and as a phase inverter in audio 
amplifiers. END 

Radio -Electronics to Publish 
Special Test Equipment Issue 

The November issue of RADIO - 
ELECTRONICS (out October 20) will be 
a Special Test Equipment Issue. 

Every important aspect of Test 
Equipment will be covered. Articles will 
describe what test equipment you need 
for a good and efficient service shop, 
with a check list for an ideal set -up. 
There will be features on how you can 
use test equipment to save time -and 
how to make the best use of your vtvm, 
your vom, your scope. The issue will 
contain reports on new test equipment 
and a rundown on stereo multiplex gen- 
erators. Stories on instrument construc- 
tion and modification will also be fea- 
tured. 

In addition to the test equipment 
section, many other articles, features 
and regular departments will appear in 
next month's RADIO -ELECTRONICS. 
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PROFITS IN ELECTRONICS AFLOAT 
Troubleshooting depth sounders, and tips on installing sounders, radios, noise elimination 

By ROBERT C. BEARD 

SHIPS' HAILERS, INTERCOMS, RADIO DI- 

rection finders and other gadgets pose no 
special service problems. Even Consta- 
volt and other battery charging systems 
are simple transformer -rectifier circuits. 

Depth sounders combine mechani- 
cal, electrical and electronic functions, 
and sometimes frustrate the novice re- 
pairman. In flasher type sounders, a con- 
stant -speed motor rotates indicator arm 
carrying neon bulb and pulse contactor. 
At point of contact, bulb is at zero dial 
position, and oscillator operates momen- 
tarily to produce ultrasonic pulse (75 to 
200 kc, depending on model) a few cy- 
cles long. Pulse passes through ampli- 
fiers, flashing neon bulb at zero. It also 
goes to transducer, producing momen- 
tary mechanical vibration, which passes 
through water to the bottom. The mi- 
nutely small signal reflected to boat from 
water bottom reaches transducer after in- 
dicator arm has moved past zero. Oscil- 
lator is now inoperative and the small 
electrical signal developed in the trans- 
ducer by the returning vibration (re- 
flected from bottom) is amplified and 
used to flash the bulb again. Position of 
bulb past zero is determined by travel 
time of mechanical signal from trans- 
ducer to bottom and back, which in turn 
depends on distance to bottom. For con- 
stant motor speed, you get accurate 
depth calibration. 

Instead of the pulse contact, some 
sounders have a permanent magnet at- 
tached to the end of the rotating arm. 
The magnet produces the pulse as it 
passes closely over a coil mounted be- 
hind the arm. 

Many sounders are powered with 
synchronous vibrators. Such vibrators 
must be replaced with identical units to 
avoid false calibration due to change in 
motor speed. 

Most common sounder repair is 
bulb replacement. Bulb glass darkens 
with use, dimming flash even before bulb 
failure; thus the bulb's physical appear- 
ance is an indication of its usefulness. 
Three types of bulbs are in common use. 
White Echo Sounders use bayonet -base 
NE -51H, replaced by removing dial 
front. 

Fig. 1 shows NE -2 or Sonar type 
bulb correctly positioned on the rotating 
arm. A small rubber band holds bulb in 
place while regular Duco cement dries. 
Wires are soldered to printed conduc- 
tors on opposite face of the arm, and 
polarity between the two conductors and 
bulb electrode facing arm must be main- 
tained as shown. Rotate arm manually 
after installation to be sure nothing hits, 
but don't operate sounder until cement is 
thoroughly dried (overnight), or cen- 
trifugal force will tear the bulb loose. 
Bendix type bulb (Fig. 2) is replaced in 
much the same way, except that a metal 
clip holds bulb at the cementing point. 
Polarity is no problem with this type. 

Most sounders operate from boat 
batteries, but some transistor models use 
internal batteries. Sonar D -60 uses boat 
battery to run motor and an internal bat- 
tery for circuit power ( Fig. 3) . 

The oscillator coil sometimes fails 
due to internal breakdown caused by 
high pulse voltages. This is difficult to 
diagnose directly; but if all signals are 
absent, yet amplifiers are working, oscil- 
lator is defective. If all other oscillator 
components check OK, direct substitu- 
tion of oscillator transformer is the final 
test. 

If sounder shows zero flash but no 
depth reading, look for trouble in trans- 
ducer or cable. By removing cable and 
poking a metal object into the sounder's 
"hot" transducer terminal while it is run- 
ning, you will produce random flashes 
all around the dial if amplifiers are OK. 
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Fig. 1 -Sonar indi- 
cator bulb is similar 
to NE -2, but has 
longer life. Here it 
is shown properly in- 
stalled. Note the po- 
sition of the elec- 
trodes. 

Fig. 2- Special neon bulb in Bendix D1 -5 
depth sounder. 

A strong zero flash indicates oscillator is 
working, and the trouble is below. Exe- 
cute test quickly, because operating 
sounder without transducer causes high 
pulse peaks, and can cause premature 
oscillator transformer failure. If cable 
and fittings are good, transducer is faulty 
and must be replaced. Usual failure h 
is separation of plastic face fr . 
ducer element, leavi u 
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such work to radio men. Explain to 
yards you serve the importance of serv- 
ice accessibility to equipment they in- 
stall. Advise them to keep antennas as 
close as possible to radiotelephones, and 
give them other technical installation de- 
tails which will give the customer a bet- 
ter job and facilitate future service. 

For installation work, carry these 
tools and materials: No. 8 plastic -cov- 
ered stranded wire for battery lines, 
GTO15 neon sign wire for antenna leads 
(black or clear), plastic wire clips for 
GTO wire and bronze staples for the No. 
8, variety of chrome -plated brass wood 
screws, tube of marine sealing com- 
pound (compound should be put under 
every object or around every screw fast- 
ened to boat), crimping pliers and sol- 
derless terminals to fit your wire and 
supply of fuse blocks and fuses (10 to 
30 amps) . An electric drill is necessary; 
a cordless drill is ideal because it elim- 

ning damage when boat is not in use. 
A good antenna is worthless with 

inadequate ground. Small, porous bronze 
ground plates are easy to install, but not 
electrically equal to 10 or 12 square feet 
of copper, regardless of claims. A good 
ground consists of copper sheets as wide 
and long as possible on each side of keel, 
with copper through -bolts connecting 
them. A copper strip goes from them to 
a bolt through the hull, to which all 
ground connections inside the boat are 
made. Since boat must be hauled out for 
ground -plate installation, yards usually 
do the entire job, but will welcome sug- 
gestions. 

If keel is too small for sufficient 
copper area, the conventional method 
of attaching copper sheets to the hull 
bottom is good electrically, but subject 
to damage from floating debris. Sheet 
ground plates may be painted with bot- 
tom paint, but porous plates must not, as 

inates need for shore power. 
Installing radiotelephone requires 

considering owner's location preference, 
battery line length, length of antenna 
lead and service accessibility. Never 
place equipment nearer than 3 feet to 
the compass without reminding the 
owner that a compass check should be 
made afterward. If battery leads must 
pass closer to compass, twist them to- 
gether to cancel their magnetic fields. 

A fuse of recommended size should 
be installed in "hot" battery wire (usu- 
ally positive, but a few boats use positive - 
grounded systems.) All connections 
must be very tight and sprayed with 
CRC* to prevent corrosion. 

Antenna lead should be as short 
and direct as consistent with appearance. 
Avoid long, parallel runs close to other 
wiring or metal objects. Place antenna as 
high ánd clear as possible -never very 
close to metal masts or guy wires. Longer 
antennas (19 -24 feet) are much prefera- 
ble to shorter ones (1.3 -18 feet). Lay - 
down mounts are safety devices not only 

permit passing under low bridges and 
ger ;red slips, but also to prevent light - 
usua 

116 Chestnut St., Philadelphia, Pa. 
OC OBER, 1964 

Fig. 3 -Cir- 
cuitry of So- 
nar D -60 is 
powered by 
internal bat- 
tery inside 
housing. 
Boat's bat- 
teries oper- 
ate motor. 

paint will close pores, reducing the 
plates' already limited effectiveness. 

If a new ground system is installed 
on an existing radio installation, retune 
the transmitter. 

After installation, put in all crystals. 
making sure to label channels on front 
panel. Peak receiver crystals according 
to manual (usually two trimmers per 
channel ), then tune transmitter as previ- 
ously described. If transmitter has no rf 
output meter, do all peaking with field - 
strength meter while watching milliam- 
meter for proper plate current. Keep 
each on -air tuning adjustment very brief 
to minimize interference. 

Frequency and modulation checks 
come last. Any crystals outside .02% 
tolerance must be replaced before cer- 
tification. Modulation percentages from 
80% to 100% are generally acceptable, 
since most rigs have no modulation ad- 
justment. If below 80% , service is re- 
quired, checking first tubes or transistors, 
then voltages. Peak limiting is automatic, 
and most new rigs will show 92% to 
98% modulation. Either make your cer- 
tification in radio's log or prepare your 
own printed certification slip with dupli- 
cate copy for own file. 

Fig.4- -Three standard spots to install noise 
suppression: coil (top), generator (center) 
and regulator (bottom). 

Installing depth sounders 
Depth sounders usually are in- 

stalled by boatyards because boat must 
be hauled out for transducer installation. 
Never lengthen or shorten the trans- 
ducer cable; it is part of the oscillator's 
tuned circuit. If cable is too short, fac- 
tory can supply special cables. Excess 
in long cables is simply coiled and 
stowed neatly. 

Visibility of indicator dial and serv- 
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Fig. 5- Ignition noise shields are held on 
marine engine by valve cover wing nuts. 
Shields extend below line of spark plugs and 
their wiring. 

ice accessibility must be considered. In- 
dicator unit must be 2 feet from com- 
pass if at all possible. Twist battery 
wires if they must pass close to the 
compass. 

Noise elimination 
In any radio installation, install 

basic noise suppression (Fig. 4) : 1 -µf 
capacitors to ground from coil battery 
terminal, generator armature post, and 
voltage regulator armature and battery 
terminals; suppressor in high - voltage 
coil wire. Suppressor plugs or plug wires 
may be used. Never connect capacitors 
to field posts of generator or regulator. 

These items will clip sharpest noise 
peaks, but rarely quiet radio. Next step 
is to install aluminum shields around 
all high- tension engine components: 
coil, distributor, spark plugs and plug 
wires. Commercially made shield sets 
for specific engines are available, but 
you can make your own from sheet 
aluminum if you are handy with snips. 
Shields must fully enclose parts men- 
tioned and be well grounded by attach- 
ing to engine bolts. This will quiet most 
radio noise (Fig. 5) . 

For absolute quieting, installing 
complete shielded ignition sets is neces- 
sary. These include new shielded coil, 
distributor cap, plug shields, shielded 
high -voltage wires. Made to order to fit 
specific engines, they are very expensive. 

Routing antenna lead away from 
the dashboard will reduce noise pickup 
from ignition switch wires. Sometimes 
it is necessary to shield those wires. 
Tight wiring connections throughout 
boat and positive grounding of all equip- 
ment and large metal objects to ship's 
ground will minimize interference. 

Radio noise from accessories (wind- 
shield wipers, bilge pump, etc.) is usu- 
ally killed by connecting a 1 -µf capacitor 
across battery line at accessory. 

Depth sounders are also subject to 
interference. Ignition can produce inter- 
mittent or periodic flashing all around 

indicator dial. All precautions apply to 
this interference as well as to radios. 
Another interference source for sound- 
ers is cavitation, or air bubbling over 
transducer surface. This will occur if 
transducer is mounted too far forward 
on the hull. As boat picks up speed, air 
passes under hull with water and, as 
bubbles pass tranducer, they may cause 
flashing on the dial. It will look like 
ignition noise, but can be distinguished 
by its presence only when boat is well 
under way. It will not occur at rest, 
even with motors running. 

Most marinas and boatyards will 
order and pay for your services, rather 
than individual boat owners, so they 
can control quality of work done for 
customers. This also eliminates most col- 
lection problems. You'll find the yards 
very cooperative when you need help. 
Always let them supply a pilot when 
you run a boat for testing. 

Your shoes must have rubber soles 
and heels; some deck surfaces mar eas- 
ily, besides being slippery when wet. 

Many boats represent large invest- 
ment and a heavy mortgage. Owners 
are often perfectionists, and won't tol- 
erate carelessness around their craft. If 
you are prompt, dependable, competent 
and careful with other people's property, 
you are assured of long -term, money- 
making repeat business on boats. END 

Conducted by 
E. D. CLARK 

Step Up to the Counter 
In a step counter with a square 

pulse input of 100 volts peak from a 
square pulse generator, there are two 
capacitors and two diodes (see sche- 
matic). C2 - 9 x Cl. The square pulse 

I00V 

ov- 
INPUT 
VOLTAGE 

CI 

C2 OUTPUT 
VOLTAGE 

generator has zero impedance when the 
output voltage is zero. Voltage drop 
across the diodes is negligible when they 
are conducting. When the output is taken 
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Three puzzlers for the students, theoretician 
and practical man. Simple? Double-check your 
answers before you say you've solved them. If 
you have an interesting or unusual puzzle (with 
an answer) send it to us. We will pay $10 for 
each one accepted. Were especially interested in 
service stinkers or engineering stumpers on ac- 
tual electronic equipment. We get so many let- 
ters we can't answer individual ones, but we'll 
print the more interesting solutions -ones the 
original authors never thought of. 

Write EQ Editor, Radio -Electronics, 154 West 
14th Street, New York, N. Y. 10011. 

Answers to this month's puzzles are on 
page 99. 

across capacitor C2, what will the output 
voltage and waveform be for two input 
pulses? -David Levine 

Bypaths and Bypasses 

Problem: Find current through M, 
and also find voltage "e ". E. D. Clark 

Phase Angle 
An inductive reactance of 8 ohms 

is connected in parallel with a capacitive 
reactance of 18 ohms. This combination 
is then connected in series with a vari- 
able resistor. For what value of resis- 
tance will the power factor be 0.5? -Joe 
Penny 

50 pearl to 
In Gernsback Publications 

In October, 1914, 

Electrical Experimenter 

Electrical Entertainments, by H. Win- 
field Secor, A.M., I.R.E. 

Experimental Electricity Course 
(Lesson 14), by S. Gernsback & 
H. Winfield Secor. 

Rotary Adjustable Variable Con- 
denser, by Frank H. Broome. 

The Colin -Jeance System of Radio - 
Telephony. 

Experimental Wireless Telephone, by 
Paul Shney. 

A Non -Inductive Potentiometer, by 
Clifford H. Burr. 

A Variable Condenser, by Edgar 
Felix. 

Improved Electrolytic Rectifier, by 
Alfred Heinz. 

Radio Laboratory of Delbert Myers. 
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Some Simple But Unusual Circuits 
By GEORGE J. RUPP 

In this age of circuit sophistication, 
we may overlook simple circuits that 
can be just as useful and interesting as 
complicated ones. Here are some that 
stay alive. 

DIFFERENTIAL CATHODE FOLLOWER 

PUSH-PULL 
INPUT 

With no signal applied, the voltage at 
the two cathodes is equal and no current 
flows through the load. The noise is low. 
An advantage of this circuit is the pro- 
tection furnished the load. One triode 
(V1-a, for example is driven to satura- 
tion while the other (V1 -b) is cut off 
when the input is excessive. The current 
of the conducting stage (V1 -a) must 
flow through its cathode resistor (120 
ohms in this case). The load (often sev- 
eral thousand ohms) and the opposite 
cathode resistor are in series across the 
conducting cathode resistor. Hence only 
a fraction of V1 -a's current flows 
though the load. 

STABILIZED BL2I.KING OSCILLATORS 
AS FREQUENCY UVIDER 

8+ 

VALUES 
DEPEND,' 
ON FRED 

RINGING 
FLYWHEEL 

RESONANT AT IO K 

1.5 TIMES 
FREE -RUNNING 
FREQUENCY 

6C4 

f/2 

3K 

This circuit can be used to divide a fre- 
quency by 2. The "flywheel" (which 
should have fairly high Q) rings above 
`'e free -running frequency of the block - 

ger oscillator, and stabilizes the circuit. 
usu2 Every second alternation of f trig - 

the blocking oscillator, which 
o c Ily operates at f12. The "divided" 
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result is taken from the cathode resistor. 
This circuit is useful to several hundred 
kc with proper choice of components. 
Transformer T can be a 1 to 1 coupling 
or blocking oscillator transformer. 

STARVED AMPLIFIER 

6AU6 

18 MEG 

NPUT 

15MEG 

OUTPUT 

8+ 

The starved amplifier produces high 
gain at low noise. Gain is high because 
of the large plate load, and noise is low 
because of the low voltages applied to 
the elements. 

The amplification of a stage de- 
pends on the ratio of the load resistance 
to the plate resistance (Rn). So, even 
though current through this stage is low, 
the gain is high, often over 1,000. 

A disadvantage is that the stage 
has very poor high- frequency response 
-7 or 8 kc is usually the upper limit. 

AMPLIFIED AGC 

68H6 

6BJ6 

KEYED OR 
MANUAL 
AGC 

The 6AS5 pentode in this circuit acts 
as a variable resistor, much like the 
series pentode regulator tube in a regu- 
lated power supply. When the voltage 
on the grid of the pentode is varied 
(manually with a pot or automatically 
by signal strength), the voltage of the 
first and second i.f. stage cathodes is also 
varied. That offsets or aids the fixed 
positive voltage on the grids (120 volts) . 

Voltages must be juggled to get the cor- 
rect bias range on the amplifier grids. 

In one application, the grid of the 
pentode was fed to a pot which was 
called I.F. GAIN. This plus a tunable 
infinite -rejection wavetrap in the rf 
helped overcome enemy jamming and 
random noise in the early Rebecca- 

Eureka navigation aids (Loran). The 
aircraft interrogator (Rebecca) sent 
pulses which triggered a land beacon 
(Eureka) . 

The plane then received pulses 
from the beacon, and the delay between 
transmitted and received pulses gave 
the navigator the distance between his 
ship and the beacon. Two beacons on 
different frequencies had to be inter- 
rogated for the navigator to vector his 
position, which could often be done 
with surprising accuracy. 

LONG -TAIL INVERTER 

This phase -splitter circuit can also be 
used as a differential amplifier. 

Any noise pickup or changes in 
power supply voltage tend to cancel out 
in a differential amplifier. This circuit 
finds use as a dc amplifier in computer 
circuits, and as a phase inverter in audio 
amplifiers. END 

Radio -Electronics to Publish 
Special Test Equipment Issue 

The November issue of RADIO - 
ELECTRONICS (out October 20) will be 
a Special Test Equipment Issue. 

Every important aspect of Test 
Equipment will be covered. Articles will 
describe what test equipment you need 
for a good and efficient service shop, 
with a check list for an ideal set -up. 
There will be features on how you can 
use test equipment to save time -and 
how to make the best use of your vtvm, 
your vom, your scope. The issue will 
contain reports on new test equipment 
and a rundown on stereo multiplex gen- 
erators. Stories on instrument construc- 
tion and modification will also be fea- 
tured. 

In addition to the test equipment 
section, many other articles, features 
and regular departments will appear in 
next month's RADIO -ELECTRONICS. 
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PROFITS IN ELECTRONICS AFLOAT 
Troubleshooting depth sounders, and tips on installing sounders, radios, noise elimination 

By ROBERT C. BEARD 

SHIPS' HAILERS, INTERCOMS, RADIO Di- 

rection finders and other gadgets pose no 
special service problems. Even Consta- 
volt and other battery charging systems 
are simple transformer -rectifier circuits. 

Depth sounders combine mechani- 
cal, electrical and electronic functions, 
and sometimes frustrate the novice re- 
pairman. In flasher type sounders, a con- 
stant -speed motor rotates indicator arm 
carrying neon bulb and pulse contactor. 
At point of contact, bulb is at zero dial 
position, and oscillator operates momen- 
tarily to produce ultrasonic pulse (75 to 
200 kc, depending on model) a few cy- 
cles long. Pulse passes through ampli- 
fiers, flashing neon bulb at zero. It also 
goes to transducer, producing momen- 
tary mechanical vibration, which passes 
through water to the bottom. The mi- 
nutely small signal reflected to boat from 
water bottom reaches transducer after in- 
dicator arm has moved past zero. Oscil- 
lator is now inoperative and the small 
electrical signal developed in the trans- 
ducer by the returning vibration (re- 
flected from bottom) is amplified and 
used to flash the bulb again. Position of 
bulb past zero is determined by travel 
time of mechanical signal from trans- 
ducer to bottom and back, which in turn 
depends on distance to bottom. For con- 
stant motor speed, you get accurate 
depth calibration. 

Instead of the pulse contact, some 
sounders have a permanent magnet at- 
tached to the end of the rotating arm. 
The magnet produces the pulse as it 
passes closely over a coil mounted be- 
hind the arm. 

Many sounders are powered with 
synchronous vibrators. Such vibrators 
must be replaced with identical units to 
avoid false calibration due to change in 
motor speed. 

Most common sounder repair is 
bulb replacement. Bulb glass darkens 
with use, dimming flash even before bulb 
failure; thus the bulb's physical appear- 
ance is an indication of its usefulness. 
Three types of bulbs are in common use. 
White Echo Sounders use bayonet -base 
NE -51H, replaced by removing dial 
front. 

Fig. 1 shows NE -2 or Sonar type 
bulb correctly positioned on the rotating 
arm. A small rubber band holds bulb in 
place while regular Duco cement dries. 
Wires are soldered to printed conduc- 
tors on opposite face of the arm, and 
polarity between the two conductors and 
bulb electrode facing arm must be main- 
tained as shown. Rotate arm manually 
after installation to be sure nothing hits, 
but don't operate sounder until cement is 
thoroughly dried (overnight), or cen- 
trifugal force will tear the bulb loose. 
Bendix type bulb (Fig. 2) is replaced in 
much the same way, except that a metal 
clip holds bulb at the cementing point. 
Polarity is no problem with this type. 

Most sounders operate from boat 
batteries, but some transistor models use 
internal batteries. Sonar D -60 uses boat 
battery to run motor and an internal bat- 
tery for circuit power (Fig. 3). 

The oscillator coil sometimes fails 
due to internal breakdown caused by 
high pulse voltages. This is difficult to 
diagnose directly; but if all signals are 
absent, yet amplifiers are working, oscil- 
lator is defective. If all other oscillator 
components check OK, direct substitu- 
tion of oscillator transformer is the final 
test. 

If sounder shows zero flash but no 
depth reading, look for trouble in trans- 
ducer or cable. By removing cable and 
poking a metal object into the sounder's 
"hot" transducer terminal while it is run- 
ning, you will produce random flashes 
all around the dial if amplifiers are OK. 
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Fig. 1 -Sonar indi- 
cator bulb is similar 
to NE -2, but has 
longer life. Here it 
is shown properly in- 
stalled. Note the po- 
sition of the elec- 
trodes. 

2- Special neon bulb in Bendix Dl-5 
depth sounder. 

A strong zero flash indicates oscillator is 
working, and the trouble is below. Exe- 
cute test quickly, because operating 
sounder without transducer causes high 
pulse peaks, and can cause premature 
oscillator transformer failure. If cable 
and fittings are good, transducer is faulty 
and must be replaced. Usual failure hove 
is separation of plastic face from trans- 
ducer element, leaving an air gap the 
vibratory sigral-tvon't cross. If this has 
happened.tapping or squeezing the plas- 
tic surface will produce a hollow sound 
or spongy feeling. 

A bright zero flash with weak depth 
reading usually indicates dirt on trans- 
ducer face is reducing sensitivity. Scrape 
dirt off very carefully without scratching 
plastic; never use sandpaper. Transdu- 
cers must not be painted with metallic 
bottom paint, though plastic type anti- 
fouling paint may be used without affect- 
ing sensitivity. 

Radar, automatic direction finders, 
loran and autopilots have complex cir- 
cuitry and are very sensitive. Since rela- 
tively few are in use (compared to radios 
and sounders) , familiarity with their de- 
signs and troubles will come gradually. 
Work from manuals when first servicing 
or installing such equipment. 

Installing equipment _.t 
Although most boatyards sell ntract 

tronic equipment, they can do on1N lc s of the installation, and prefer to cc 
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Nevo, Higher -Fi 

Stereo Disc Cutter 
By G. L. AUGSPURGER 

LATEST VERSION OF FAMOUS WESTREX 
SERIES CUTS CLEANER STEREO DISCS. 

AN IMPROVED STEREO DISC CUTTER AND 
associated 75 -watt driving amplifiers, 
the 3D StereoDisk System, has been an- 
nounced by the Westrex Div. of Litton 
Industries. 

The new components were shown 
and demonstrated at the spring 1964 
Audio Engineering Society convention in 
Hollywood. 

The new cutter includes a number 
of improvements in performance and 
ease of operation as compared to 

/ncide one of the two newly redesigned drive amplifiers. Each can supply 75 

watts with less than 1% distortion over the range of 30 to 15,000 cycles. Plug - 
in equalizer "cards" stand on edge on dropped -down cover of amplifier. 

rex's previous model 3C. Of primary in- 
terest to high- fidelity enthusiasts are the 
3D's increased dynamic range and 
smoother frequency response, especially 
in the high -frequency range. Westrex 
claims that the 3D system can make a 
recording which exceeds the capabilities 

Weir Model 31) cutler is 25`ß- Inure efficient than previous model. 
That means less heat loss in drive coils, less driving power from 
the amplifier for the same dynamic range, and less distortion. 

S --Y N 

CENTER POLE PIECE 

STYLUS 

MAGNET 

END POLE PIECE 

STYLUS 

DRIVE COIL 

COPPER RING 

FEEDBACK COIL 

COIL SUPPORT SPRINGS 

OCTOBER, 1964 

STYLUS SUPPORT 

SIDE VIEW 

Basic design 
of Westrex 
3D stereo 
recording 
cutter 

of even the best pickups presently avail- 
able. 

Record companies can have their 
earlier -model Westrex cutter systems al- 
tered to the new configuration, and it is 
expected that they will do so. Because a 
high percentage of domestic stereo rec- 
ords are cut with Westrex equipment, 
owners of stereo reproducing systems 
will ultimately benefit from the change- 
over. Recording engineers will be glad 
to know that the I2R losses in the new 
cutter have been reduced by 25 %, in- 
creasing overall efficiency by the same 
amount. 

One interesting point. in view of the 
recent interest in a standarized 15° verti- 
cal cutting angle (see RADIO -ELEC- 
TRONICS' March 1964 cover story, page 
32), is that the Westrex 3D cutter retains 
the same 23° vertical stylus angle as its 
predecessors. According to Westrex 
engineer C. S. Nelson, the cutting head 
can be mounted to give any desired 
vertical angle, but the decision about 
which to use is considerably more com- 
plicated than the average audiophile is 
apt to realize. 

"Because of the forces involved 
during the cutting of the master disc, the 
effective vertical angle at which the 
groove is cut may possibly be only 15° 
even though the geometrical angle of the 
cutting stylus is considerably greater," 
said Nelson. 

I checked with a number of other 
recording engineers and pickup manu- 
facturers, and they agreed that while 
standardization of the vertical cutting 
angle is desirable, the problem is not as 
cut -and -dried as some recent publicity 
would indicate. One cartridge manufac- 
turer even stated that he had experi- 
mented with wide variations in vertical 
playback stylus angles with no signifi- 
cant differences in performance. 

Westrex's position is that, when the 
recording companies ask for a different 
cutting angle, it will be a simple matter 
to produce it by the way the cutter is 
mounted to the recording lathe. In the 
meantime, the model 3D will retain the 
same internal geometry as the previous 
Westrex stereo cutters. END 
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MORE ON HOW TO 
REPAIR ROTATORS 
How to fix stuck motors and jammed parts, how to make man- 
ual rotators automatic, and how to work with insurance -covered 
installations 

By HOMER L. DAVIDSON 

IN THE AUGUST ISSUE, WE SAW HOW MANUAL AND AUTO - 
matic antenna rotators work, and talked about some of the 
things that go wrong with them. Now let's find out what to do 
about the troubles. 

A defective motor will read open in a continuity check, 
or will not turn, only hum, or nothing happens at all. Fig. 1 

shows the location of a rotor motor in the motor assembly 
unit. Remove the six bolts from the motor assembly, pull off 
the drip cap and pull the assembly apart. In most cases the 
rheostat has become worn and has opened. This will be 
found by a continuity check. 

You will be able to see if gear teeth are broken out (by 

RHEOSTAT 
! 

BELL CASING MOTOR WORM GEAR END GEAR 
ASSEMBLY 

Fig. 1 -Where the motor is in this rotator. Gears must be re- 
moved to get at it. 

END GEAR 
BELL CASING RHEOSTAT WIPER SLIPRING BEARINGS 

Fig. 2- Grease slip -ring bearings with light grease or petroleum 
jelly. 
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SLIP RING 
BEARINGS 
RHEOSTAT 

END GEAR 

WORM GEAR MOUNTING SCREW 
DRIP CAP 

Fig. 3- "Stripe" on rheostat winding shows serious wear, and 
end -gear teeth, too, show signs of long, hard use. 

wind damage) or if the gears are "frozen," simply from be- 
ing dry. In many cases, motor bearings become dry and just 
will not let the shaft turn. Use a heavy grease or petroleum 
jelly to lubricate them and the gear. Fig. 2 shows how lube 
is applied to the slip -ring bearings and gear assembly. 

The rheostat assembly is removed by taking out one 
mounting screw. Fig. 3 shows the rheostat assembly; the 
mounting screw is in the lower right corner of the motor 
unit. 

Pull the gear assembly and rheostat out together. If the 
rheostat is bad, replace it. Very rarely does the motor itself 
go bad, but in one case the motor had a short between wind- 
ings and frame. Continuity on the outside was good at this 
point, but the motor would not turn, only hum. In such a 
case unsolder the leads from the motor and check continuity 
from windings to the motor frame. Motor assembly and 
bearings should always be greased before the unit is put 
back together, regardless of the trouble. 

When the direction- indicator meter is erratic at a cer- 
tain part of the scale, the rheostat in the motor assembly is 
very badly worn, or a lot of grease has run up on it, making 
a poor connection. 

If many motor assemblies are around your shop, it is 
wise to mark them with a crayon, identifying manual and 
automatic units. 

Most of the troubles that develop in automatic rotators 
are the same as those that come up in manual models. A 
trouble peculiar to automatics is in the pulsing step relay. 
Sometimes it will get out of step with the motor unit. Gen- 
erally this happens when the operator changes the direction 
of the control unit while the rotator is moving. To get the 
automatic rotator back in step, it is best to turn the control 
to the north position in a clockwise direction. Let the relay 
indicator hand go until it stops. If the hand stops before it 
reaches north, simply reach under the control box and trig- 
ger the relay to the north position. The light will also go off 
when this is done properly. 

If the unit does shut off without any trouble, rotate 
the pointer to the other north position, counterclockwise. If 
properly synced, the unit will stop and turn the light off. The 
correct way to operate an automatic rotator is to let the 
rotator finish its rotation and stop, Then start up in a new 
direction. 

Other automatic rotator troubles are poor switching 
contacts in the motor assembly, a bad relay and poor con- 
tact on the slip -ring contacts in the control box. While the 
unit is apart on the bench, clean the pulsing contacts in the 
motor assembly and the switch contacts in the control box. 
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A few do's and don'ts and hints may be helpful. On 
hooking up the rotator cable to the motor and control box, 
use the silver wire as a guide. Many technicians when hook- 
ing up the Alliance rotator use the silver wire as No. 3, then 
wire Nos. 1, 2 and 4. This is done because the first connec- 
tion on the motor hookup is closer to the worker. It really 
doesn't matter in what sequence the wiring is done as long 
as this system is used all the time. Wire every rotator the 
same way with respect to the silver wire. Be sure that the 
rotor is a north -to -north or south -to -south unit. 

Be sure the antenna is pointing in the same direction 
as the rotator, when you install it on the roof. When you 
replace the gear assembly, be sure that the wiper blade is on 
top of the rheostat in the manual motors. It is easy to put 
the motor together with the blade left below the point of 
contact. When replacing the two assembly shells, snug one 
bolt on one end and then snug the other bolt opposite this 
one so that the units will not bind when placed together. 

All control -box capacitors can be replaced with 70 -µf 
50 -volt ac units. A test cord can be made out of four -wire 
rotator cable by putting spade lugs on each wire end. If you 
use alligator clips, color -code them. When the rotator job is 
completed, run the rotator completely around once. Some- 

Channel 
moler. 

MANUAL ROTATOR 

AUTOMATIC CONTROL BOX 

Master's 9526 control box with an Alliance rotator 

MOTOR BELL BENT SHAFT MOTOR COVER 

What a strong wind and a heavy antenna 
shaft. 

OCTOBER, 1964 

RHEOSTAT 

MOTOR 

GEAR ASSEMBLY 

A CDR -Radiart rotator motor, with rheostat on top. 

times a motor will bind or the antenna wire will wrap 
around the pipe and the motor will not turn completely in 
both directions. And just before you leave. show the cus- 
tomer how the rotator works and let him operate the unit 
while you are there to help him. 

Insurance 
Many home owners who have a wind -damaged antenna 

and rotators are covered by insurance. Sometimes the cus- 
tomer does not know this; it should be called to his atten- 
tion. There is a homeowner's or "package" policy that covers 
antenna and radio-TV equipment. With these policies there 
is no coverage limit. They are a part of the house policy. 
Details vary from state to state, but the policies are basically 
the same. 

Another type of insurance is the add -on policy to the 
present household or personal insurance policy. An existing 
radio and TV business that now wants tower and antenna 
coverage against wind damage can have this coverage added 
to the present policy. 

The average charge rate is $5 per hundred per year. If 
you wanted your tower and equipment insured for $150 per 
year, the cost would be $7.50, in addition to whatever pre- 
mium you now pay. A man who rents an apartment and 
owns his own antenna can take out a tenant policy for wind 
damage. 

It is best for the TV technician to get clearance from 
the insurance company or its agent before starting repairs 
if the rotator is covered by insurance. Sometimes the insurer 
will want a rough bid on what the complete job will cost. 
In most cases, the insured party rather than the service outfit 
will get the insurance check. Again, this varies with the local 
insurance agents. 

Automating 

An automatic rotator control box has been placed on 
the market to make most manual motors operate automat- 
ically. This is the Channel Master model 9526. It was de- 
signed to work with manual motors at a 1 -rpm rate. 

When a manual control goes bad, it is often a good 
idea to replace it with the automatic. (Check to see that 
the rotator is adaptable to the control -some manufacturers 
point out that their rotators are built to operate at a dif- 
ferent voltage than that supplied by the 9526, and that 
therefore operation may not be good.) Here is another new - 

can do to a rotator business potential within the grasp of the technician who 
installs antennas! END 
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THE HUM SNIFFER 
This sensitive instrument, using a prerab transistor amplifier, 

tracks Gown all sorts of hum and noise troubles 

C y LYMAN E. GREENLEE 

Hum is a nasty word if you are 
working with hi -fi equipment. Finding 
and eliminating it can be time -con- 
suming without proper instruments. 
Since they aren't usually cheap and 
handy, the solution is to build your own! 

The hum checker in this article is 
built around Lafayette's model PK -544 
5- transistor miniature posh -pull audio 
amplifier. Output is 360 mw, with an 
input of only 300 µv. The amplifier is 
very inexpensive, and using it makes 
construction easy. Everything fits neatly 
into a stock Bakelite instrument case 
without crowding. It is battery operated 
so no hum gets into it from the power 
supply. 

Uses of the Hum Sniffer include 
checking shielding for effectiveness, 
tracing paths of hum currents in chas- 
sis, orienting power transformers and 
chokes for minimum hum transfer, 
routing ac wiring for paths of minimum 
hum, searching out hidden power lines, 
locating power leaks, and as an ac volt- 
meter. With a diode input probe, the 
amplifier is also an excellent signal 
tracer, particularly useful for servicing 
transistor amplifiers. 

Fig. 1 shows the block diagram of 
the amplifier. Fig. 2 shows the connec- 
tions for the two input jacks, to allow 
connection to either the first or second 
transistor, depending on the amount of 

Hunt sniffer in its plastic case, about 5 x 7 x 2 inches, is easily portable. 
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gain required. Note that J1 is wired to 
short the input when the plug is re- 
moved. J2 opens the circuit between the 
first and second stages when the phone 
plug is inserted. The green wire to the 
volume control is broken at the X on 
the diagram (Fig. 1) and J2 inserted 
there. 

Connections to the output phone 
jack (J3) are shown in Fig. 3. Note the 
10 -ohm resistor R in series with the 
speaker voice coil. This resistor is re- 
quired to get a full -scale reading from 
the VU meter. If a different speaker 
than the one specified is used, it may 
be necessary to change the value of this 
resistor to something between 5 and 15 
ohms to obtain the required full -scale 
meter reading. The meter should read 
full scale with an input signal of 300 µv. 
Plugging an earphone into output jack 
J3 will alter the meter reading, but this 
will be of no consequence. 

All parts except the battery can be 
conveniently mounted on the front pan- 
el. The amplifier and accessories should 
be placed in position as shown in the 
photos, and outlined with a pencil as a 
guide to drilling mounting holes. Parts 
layout is not critical and may be varied 
to suit your ideas. 

It is a good idea to check out the 
amplifier by hooking it up temporarily 
before fastening it permanently to the 
panel. In fact, let it run for at least a 
couple of hours with a signal input to see 
that no parts are going to fail prema- 
turely. The battery can be mounted in 
the bottom of the case with a strip of 

VOL CONT 

GRN 

ORANGE YEL 

ON -OFF 
SW 

BLK 3 

9V+ RED 

BLK 4 
BLU 8R TO 

SPKR INPUT 

BLKI GRAY 

LAFAYETTE PK-544 

Fig. 1- Lafayette PK -544 transistor ampli- 
fier comes complete except for speaker, bat- 
tery and volume control. Here's how to wire 
it for use in the Hum Sniffer. 

SEE FIG.I 
WIRE 

NECTIONS 
CC_ORS 

GND 

1ST STAGE INPUT 

TO 10 K VOL CONI 
(GRN WIRE CONN) 

II ó GRN i FROM AMPL 

BLK 2 I ND 

Fig. 2 -Two input jacks offer choice of 
sensitivities: high gain at JI, low gain at 
J2. Input impedance at II is a few thousand 
ohms; at 12, approximately 10,000. 
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J3 RI 

The wiring shouldn't take more than half an hour. 

tin and two screws, or it can be attached 
with tape. 

The VU meter is supplied with a 
separate resistor, which may be discard- 
ed. Connect to the meter terminals di- 
rectly. Connections for the internal pilot 
light are not used. Input and output 
leads must be well separated to prevent 
the possibility of feedback and oscilla- 
tion. 

Examine the amplifier for loose 
blobs of solder and any parts that might 
be shorting because they were bent out 
of position by packing or shipping. A 
small piece of fine brass screen was used 
as a speaker grille to prevent accidental 
damage to the cone. 

The "nosey' 
The input coil for hum exploration 

consists of a ferrite rod antenna coil 
mounted in a little plastic pillbox. Saw 

Closeup of hum probe. Housing is clear 
plastic pill bottle. RCA type phono jack and 
plug make neat, removable connection that 
lets cable (shielded, of course) be used else- 
where. 
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off the end of the antenna coil form 
and discard the mounting and tuning 
hardware, but be careful to save both 
leads from the secondary coil. Discard 
the primary winding, and mount the coil 
and powdered -iron core in the pillbox 
with a miniature phono connector. 
(These pillboxes can be obtained in 
many sizes from your local pharmacist.) 

The method of mounting the coil 
and phono jack should be clear from 
the photo of the completed hum -pickup 
assembly. Make up a test lead (3 feet of 

Fig. 3- Speaker and meter wiring. See text 
ofr details. 

Bakelite case, 63/4 x 5'/4 x 2% inches 
Bakelite panel to fit case 
Transistor amplifier, Lafayette model PK -544 
Volume control, 10,000 ohms with switch (La- 

fayette VC -2 or equivalent) 
11/2 -inch speaker (8 ohms) (Lafayette SK -61 or 

equivalent) 
VU meter (Lafayette TM -10 or equivalent) 
Miniature diode (1N34A, 1N60, etc.) 
10 -ohm, y2 -watt carbon resistor 
Miniature phone plugs (2) (Switchcraft 750 

Tini -Plugs or equivalent) 
Ferri -Loopstick (Lafayette MS -299 or equivalent) 
Miniature phone jacks (3) (Switchcraft 42A 
Tini -Jax or equivalent) 

Microphone cable (single conductor plus shield) 
9 -volt battery 
.001 -µf. 600 -volt ceramic capacitor 
Discarded ballpoint pen 
Clip for ground connection from probe 
Miscellaneous wire and hardware 

microphone cable) with a phono plug on 
one end and a miniature phone plug 
on the other to connect the hum coil to 
the amplifier (Fig. 4). You may prefer 
to solder the antenna -coil leads direct 
to the microphone cable and omit the 
extra phono plug and jack. This will be 
less work but does not make quite as 
neat a job. 

The amplifier is also an excellent 
signal tracer. Construction details of a 
suitable diode input probe are shown in 
Fig. 5 and the photographs. I mounted 
the diode and capacitor (this isolating 
capacitor is necessary to keep high dc 
voltages from the amplifier's input ca- 
pacitor) in a discarded ballpoint -pen 
shell. There is plenty of room if you use 
subminiature parts. The ballpoint of the 
pen was used as the probe. Cut off the 
ink cartridge about 1/2 inch from the tip 
and solder the diode to it. (Quite a few 
of these ink cartridges are plastic. Dis- 
card the plastic part and solder the diode 
to the metal tip after cleaning out the 
ink.) A few drops of plastic cement will 
hold the pieces together after assembly. 

The positive side of the diode 
should go toward the capacitor, as 
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Rf probe is built inside discarded ballpoint 
pen. Metal ballpoint is probe tip! See Fig. 5 

for details. 

shown in the diagram. Use 3 feet of mi- 
crophone cable to couple the probe to 
the amplifier through a miniature 
Switchcraft phone plug. 

Testing and using the Sniffer 
Plug the hum -pickup coil into the 

first input jack (JI) and turn the volume 
control on full. Bring the hum coil close 
to a source of hum, such as a soldering 
iron. The meter should read full scale as 
the coil approaches the hum source. The 
speaker or a sensitive earphone plugged 
into J3 will give an indication with hum 
levels too low to give a meter reading. 

r -"FERRITE CORE ANT II TO JI OR J2 
(FIG.2) II o -1 0 PHONE 
o PLUG 

Fig. 4- Ferrite antenna, cut short and wired 
to tiny phone plug, is sensitive hum probe. 

For most uses, you will be inter- 
ested only in comparative indications of 
hum strength. The volume control may 
be set at a level that gives a good hum 
indication (satisfactory meter reading) 
when the probe is held in the 60 -cycle ac 
field. As you take steps to reduce the 
hum (without moving the probe) you 
can gauge your success by watching the 
meter. Actual hum voltages are not im- 
portant for such applications. The rela- 
tive meter readings are what count. The 
ear is not reliable and cannot be de- 
pended on to judge relative hum levels. 

The goal is zero hum, and lower 
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IIF 

1N34 
OR EOUIV 

rD+ C ¡ OUT 
o lo 

I .001/600V 
I 

I 

a 
PHONE t 4 PLUG 

GND CLIP 

Fig. 5 -Rf probe turns Sniffer into signal 
tracer. 

meter readings indicate progress toward 
that goal with an accuracy not ap- 
proached by merely listening. 

If you wish, you can calibrate the 
meter with a particular microphone to 
indicate actual sound levels, or with a 
particular coil to measure actual hum 
field strengths. For that, you will need 
suitable known- accurate instruments. 

Other uses 
The amplifier is also useful as a 

signal tracer. The diode probe may be 
plugged into either the first or second 
stage of the amplifier, depending on the 
amount of gain you need. The second 
stage input is useful primarily for check- 
ing high- output devices such as crystal 
phono pickups. A small microphone 
plugged into the first stage jack (J1) 
turns the amplifier into a useful listening 
device. This feature is also useful for 
checking microphones for defects. Use 
of the earphone avoids feedback from 
speaker to mike. However, this feed- 
back can be employed to good advan- 
tage when checking microphones for 
gain. 

A transistor amplifier is particu- 
larly useful for tracing a signal through 
such equipment as small portable tape 
recorders. Most transistor signal tracers 
lack gain. This Lafayette PK -544 ampli- 
fier is "hot" enough that performance is 
more like what you'd expect from a 
vacuum -tube signal tracer, and there 
are the advantages of quiet, hum -free 
operation, no line cords and no shock 
hazards while working on ac -dc trans - 
formerless equipment. END 

"I'd think with the two of you working on 
my set you could find out why it shows a 
double image." 

Tips on Tape Head Care 
EVERY SERIOUS TAPE USER OUGHT TO 

give at least a passing thought now and 
then to the wear on his machine's re- 
cording and playback heads as the tape 
quite literally grinds past them. That 
smooth, satiny -looking iron oxide coat- 
ing on the tape is actually used commer- 
cially (in a slightly different form) as 
an abrasive! 

HEAD SURFACE 

PRESS RE ARM 

PRESSURE PAD 

TAPE 

In a recent Customer Engineering 
Bulletin (CEB No. 3), Nortronics Co., 
Inc. (8101 W. 10th Ave., Minneapolis 
27, Minn.), maker of tape recording 
heads and electronics, puts forth a few 
startling statistics on tape -head wear. 
The table here gives very approximate 
useful lifetimes for high -quality nickel - 
alloy heads (which, sadly, are rather 
soft), depending on the speed and the 
kind of tape pressure control used. 

TAPE HEAD LIFE EXPECTANCY 

Probable 
Pressure Tape Most -Used Speed Head Life 

Pads Lifters 1.875 3.75 7.5 (Hours) 
Yes Yes 
Yes No 
Yes No 
Yes No 
No No 
No Yes 

500 -600 
300 -400 
500 -600 
700 -800 

a 1,00C -2,000 
° 2.000 -4,000 

Life depends greatly on condition of tape, make 
of head and even ambient dust and humidity. 

You'll see at a glance that while 
pressure pads are a simple and effective 
way of keeping the tape in intimate con- 
tact with the heads, they're murderous to 
the critical head surfaces. This is true 
especially of pressure pads that press 
against only a small area of the head 
(see drawing) or ones that press with a 
force of more than about 1 ounce. 

Not only does premium -quality tape 
from a reputable manufacturer save 
wear on heads, but used tape (in good 
condition) is less abrasive than new tape. 

When you clean tape heads, never 
use stiff brushes, pipe cleaners or any 
tools that might scratch the highly pol- 
ished surface. Use lens -cleaning tissue 
or cotton swabs. END 
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A service shop owner finds himself working on tape recorders 
for the first time when his recorder man takes off for vacation 

Six Days On Tape Recorders 

A TWINGE OF APPREHENSION RAN 

through me momentarily as my bench- 
man who repairs tape recorders smiled, 
"I leave on vacation tomorrow morn- 
ing, Art." 

It was Saturday night and I knew 
first thing Monday morning I was going 
to have to cover for Dick in addition 
to my other duties. 

Funny thing, but in all my years of 
electronic service I haven't had much to 
do with tape recorders. The apprehen- 
sion left as I figured, "Now's a good 
time to learn." 

Monday morning first thing I was 
faced with a 10- year -old Pentron. I call 
this job the 

Case of the distraught detective 
Sergeant Salter of the local police 

force walked in the store with an un- 
happy look on his usually cheerful coun- 
tenance. He lifted a large tape recorder 
onto the service counter. 

"Art, this machine has real trou- 
ble." 

HEAD 

GAP 

HEAD 

EXACTLY 90 °/ 
TAPE 

If the head gap isn't perpendicular to the 
direction of tape travel, high -frequency 
reproduction will suffer. Unless, of course, 
you record and play tapes with the same 
misaligned head! 

I plugged it in. He continued, "We 
caught this bird when he tried to get 
into a window at the delicatessen. He 
started singing as soon as I put hands on 
him." 

I turned on the machine. 
Salter went on, "I figured I'd get 

his warbling on tape. I never heard any- 
thing like it. So I recorded the canary 
on the battery- operated recorder I keep 
in the patrol car. I played it back and 

OCTOBER, 7964 

BY ART MARGOLIS 

it sounded perfect. Then I went over to 
the JP's office. This is his recorder." 

I was getting a little annoyed at the 
melodramatic terminology of birds and 
singing. It wasn't like Salter. "So what 
happened when you tried to play the 
confession back for the JP ?" 

Salter looked blank at me but went 
on, "All we got out of the machine was 
a bunch of hissing throughout the en- 
tire recording. Also, when I tried to 
play back on my portable it didn't work 
any more either. I don't know whether 
I can get the canary to sing like that 
again and we probably ruined the tape." 

I began playing the tape. Disjointed 
noises and hissing came out. It sounded 
like the commonest of all troubles. 

I pulled out my pocket knife, which 
has a tiny compass in one end. I pulled 
the plug on the recorder and held the 
compass next to the record -playback 
head. The needle pointed at it. It was 
magnetized! 

This one -way constant magnetism, 
when it's strong enough, brings up the 
hiss level and can even erase a tape 
passed through its field. This one was 
strong enough. No wonder Sergeant Sal- 
ter was sick. I removed the tape. 

Art Margolis installs a new drive belt on a tape recorder. 
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The remedy is easy and should be 
applied routinely after every 8 hours or 
so of recording. All tape heads gradu- 
ally become magnetized from the surge 
of current through them whenever the 
machine is switched between record and 
play. 

I brought out my tape -head de- 
magnetizer. Any ac field will do the 
trick, even a solder -gun tip, but an elec- 
tromagnet made for the job is best. I 
plugged it in and placed it on the head, 
held it there a moment then gradually 
drew it away before unplugging it. The 
head was demagnetized that easy. 

"That's it," I told the Sergeant. He 
said. "Let's try to record the bird again, 
Art. He's out in the car." As he walked 
out, I thought, Now the shop is becom- 
ing an interrogation room. . . . 

Salter came back in, carrying a 
round cage. I heard the bright clear 
chirping of a canary. Salter's broad fea- 
tures relaxed to a grin, "Listen to him, 
Art. He's going great." 

Little Sir Echo 
While hiss can be imprinted perma- 

nently on a priceless prerecorded tape 
by a magnetized head, other head trou- 
bles can also cause noise, though it may 
not be placed on the tape. John Mazzo, 
our local pizza king, brought such a job 
into the shop on Tuesday. I repaired it 
and he took it home. 

However, he was back in an hour. 
He moaned, "Art, I lost my voice." He 
fancies himself something of an operatic 
tenor. Not bad, but not much volume. 

He put his recorder back on the 
service counter and said sadly, "Listen 
to my voice I just recorded." 

I plugged the machine in and 
turned it to playback. John's small tenor 
voice came crying out of the speaker. 
I was pleased with the reproduction. 

When he brought it in there had 
been a continuous hiss and crackling. 
This is a common trouble in tape re- 
cordings when routine maintenance is 
neglected. 

As you play your recorder week 
after week, the tape rubs gently against 
the record -playback head -as it should. 
A minute deposit of tape residue is left 
on the head. It takes about 90 days of 
constant use for the residue to amount 
to anything, but gradually it does. 

As the deposit accumulates, the 
background noise begins. The noise in- 
creases so gradually that the user is al- 
most unaware of it until someone points 
it out to him. 

John had originally brought his 
player in to get rid of the noise. On the 
counter I soaked a cotton swab in some 
medical alcohol. Then I gently swabbed 
down the soft metal head surface till it 
was perfectly clean. 

Then I tried the recorder with a 
clean roll of tape. I recorded some 
"Test, one, two-" and played it back. 
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The ac field around a soldering -gun tip can 
demagnetize heads in a few seconds. Spe- 
cialized head demagnetizers aren't expen- 
sive, though, and will be more convenient 
for frequent work. 

The background noise was com- 
pletely gone, but I sounded like I was in 
an echo chamber. I tapped the tubes. 
When I hit the 6SL7 -GT audio ampli- 
fier there was a ping! I replaced the mi- 
crophonic tube. 

On my next try, the echo was gone. 
I stopped thinking about the repair and 
returned to listening to John's voice 
coming out of the recorder. "What's 
wrong ?" I asked. "It sounds good to 
me." 

"The depth and quality of my voice 
is gone," he moaned. "There is no more 
dimension to it." 

Then it struck me. I rooted through 
the trash basket. There was the old mi- 
crophonic 6SL7. I replaced it in the ma- 
chine and told him to try recording 
again. He sang heartily in the front of 
the store. We played him back. A big 
smile broke out all over his little face. 
Back in the 6SL7 with the loose ele- 
ments, his voice gained stature. He left 

A cotton swab dipped in alcohol cleans 
heads of tape residue. 

pleased as could be. 
Besides those repairs that caused 

human complications I had several tape 
machines with mechanical trouble. 

The mechanical side of a recorder 
-the tape drive assembly- includes the 
motor, drive belts, springs, wheels, 
brakes and clutches. It carries the tape 
from supply reel to takeup reel and 
keeps it in contact with the heads, or 
away from them during rewind. 

Tape speed is controlled by the 
capstan and idler. 

I had one machine that piled up 
all the tape at the supply reel. Lifting 
the deck, I found the drive belt broken. 
A new one cured all. 

Another machine kept breaking the 
tape after a few feet of play. There 
seemed to be too much drag on the sup- 
ply reel. It would stick just before the 
tape broke. A spring held the wheel too 
tight. I loosened it a bit. The tape 
stopped breaking. 

Another machine played perfectly 
but moaned and groaned during opera- 
tion. I began putting some lube in the 
bearings. When I touched the bearing 
on the motor with a single drop of oil, 
the noise stopped. 

A large machine was stuck in play- 
back. A long look at the mechanisms in 
the playback area revealed a spring 
hanging loose. It was meant to hook 
onto the lever that holds the recorder in 
playback. Rehooking the spring made 
the lever release the playback lever. 

A stereo unit came in. One of the 
erase tracks didn't work. I changed that 
erase head and cured the trouble. 

A large old recorder had a loud 
60 -cycle hum at all times on any new 
recordings. A ground strap between the 
chassis and the head assembly had come 
loose. I soldered it back on. 

A Japanese player came in with the 
rewind -wind and play- record selectors 
not working. All that was wrong was 
loose setscrews in the knobs -not loose 
enough for the knobs to come off, but 
loose enough to let them slip. 

My mechanical ability plus my TV 
experience carried me easily through all 
the repairs. Tricks like drawing a rough 
picture of any disassemblies I made kept 
me from goofing up the reassembly. 
Looking the machines' service data over 
carefully before picking up a screwdriv- 
er briefed me on the strange territory. 
A couple of jobs were time -consuming, 
but they weren't really dogs. Some jobs 
you'll cuss over. Those you must battle 
out for yourself. The tougher they are. 
the more experience you get out of 
them, though. Late Saturday evening I 
had the last call. 

The Case of the 
Extravagant Audiophile 

Tight- lipped Dr. Carew, who spares 
no expense on his large tape library, 

continued on page 58 
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by Jack Darr 
Service Editor 

ervice clinic 
This column is for your service 

problems -TV, radio, audio or general 
and industrial electronics. We answer 
all questions individually by mail, free 
of charge, and the more interesting 
ones will be printed here. 

If you're really stuck, write us. 
We'll do our best to help you. Don't 
forget to enclose a stamped, self -ad- 
dressed envelope. Write: Service Edi- 
tor, Radio -Electronics, 154 West 14th 
Street, New York 10011. 

THOSE ODD BENDS IN A TV PICTURE CAN 
be very puzzling. The cause is usually 
simple, once we find it. One annoying 
version is the "weave " -a bend that 
travels through the picture from top to 
bottom, or perhaps from bottom to 
top. This shows up as a horizontal kink 
or buckle in vertical objects (doors, 
poles, etc.). Network programs are the 
main sufferers. 

Check B -plus ripple with your 
scope, using a direct probe. If ripple is a 
bit higher than the schematic calls for, 
look out. The standard pattern here is 
like Fig. 1. Note the "one up and one 

Fig. 1 -B -plus ripple pattern in many TV 
sets, taken at filter output. Ripple is usually 
120 cycles; vertical output stage draws heavy 
current every 60. Hence the shortening of 
alternate peaks. 
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down" pattern on alternate peaks. This 
is due to the very heavy pulse of current 
taken from the B -plus by the vertical 
output stage. It causes a drop in B -plus 
if the power supply regulation isn't too 
good. The poorer the regulation, the 
greater the difference between high and 
low peaks. The ripple is basically 120 - 
cycle, and the vertical pulse is 60- cycle, 
hence the alternate peaks. 

Now the fun starts. On a network 
show, there will inevitably be a small 
difference between the 60 -cycle vertical 
sync and the local 60 -cycle ac line 
frequency. There will be a very -low- 
frequency "beat" between the two! This 
beat will cause a bulge or bend to trav- 
el through the picture. The beat is large 
enough, it can even cause the edges of 
the raster to bend, or wave in and out. 

Lock this pattern in on your scope 
as tightly as you can, and watch it 
closely. You'll see the very slow move- 
ment (right or left) of the beat fre- 
quency. The small pulse will move over 
and "crawl up" the big ones, with a 
resultant increase in amplitude. This is 
almost impossible to describe or to il- 
lustrate in a stationary drawing, but 
you'll see it immediately if you watch 
that scope screen for a second or two! 

This kind of trouble shows up in 
two kinds of TV chassis: cheap ones, 
and good ones with old filter capacitors. 
The basic cause is insufficient filtering, 
causing poor regulation in the B -Dlus 
supply. In one notable case, which I 
think we've mentioned before, a bend 
traveled through the picture. As it 
reached the top, the picture lost sync 
and rolled. When the bend had gone on, 
the picture locked again, the bend ap- 
peared at the bottom of the raster and 
started all over again. "Scoping" the 
vertical sync revealed at least a 60% 
drop in amplitude as the bend reached 
the top of the screen! Dc plate voltages, 
as seen on a vtvm, didn't drop, but ap- 
parently the ripple, when both pulses 
came in phase, was so heavy that it was 
causing a loss of plate voltage in sync 
with the sync! The sync was, in effect 
"punched out" by this loss of plate volt- 

TUNER REPAIRS 
Includes ALL parts (except tubes)... 
ALL labor on ALL makes for com- 

plete overhaul. 

$959 

FAST, 24 -HOUR SERVICE 

with FULL YEAR WARRANTY 

Sarkes Tarzian, Inc., largest manufacturer of 
TV and FM tuners, maintains two completely - 
equipped Service Centers, offering fast, de- 
pendable tuner repair service. Tarzian -made 
tuners received one day will be repaired and 
shipped out the next. More time may be re- 
quired on other makes. Every channel checked 
and realigned per manufacturer's specs. Tar - 
zian offers full, 12 -month guarantee against de- 
fective workmanship and parts failure due to 
normal usage. Cost, including all labor and 
parts (except tubes), is only $9.50 and $15 for 
UV combinations. No additional costs. No 
hidden charges. You pay shipping. Replace- 
ments at low cost are available on tuners beyond 
practical repair. 

Always send TV make, chassis and Model 
number with faulty tuner. Check with your local 
distributor for Sarkes Tarzian replacement 
tuners, parts, or repair service. Or, use the 
address nearest you for fast factory repair 
service. 

SARKES TARZIAN, INC. 
TUNER SERVICE DIVISION 

Dept. 200 
537 South Walnut St., 
Bloomington, Indiana 
Tel: 332 -6055 

Dept. 200 
10654 Magnolia Blvd., 
North Hollywood, Calif. 
Tel: 769 -2720 

MANUFACTURERS OF TUNERS, SEMICONDUCTORS, 

AIR TRIMMERS, FM RADIOS, AM -FM RADIOS, 
AUDIO TAPE and BROADCAST EQUIPMENT 
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age, and the picture rolled until the 
bend had advanced far enough in its 
phase relationship to the ripple! 

The cure in this case was to add 
more filtering, since the set design was 
not of the best. A 100 -uf electrolytic on 
the B -plus line cured the trouble. 

A very similar trouble, without the 
loss of sync, showed up in an old Philco. 
vintage 1950. No hum bars or any of 
the classic symptoms of ripple showed 
up, but we did have a bothersome bend 
that traveled through the picture. Re- 
placing three filter electrolytics. all "just 
a little off," cured the trouble. Maxim: 
suspect any electrolytic capacitor that 
is more than five years old. Just like 
kids, this is about the age when they be- 
gin to get into trouble! 

So, if you have oddball symptoms 
like this, and the basic symptom seems 
to be related to a 60 -cycle fundamental 
frequency, look out for bad filtering. 
Unusual ripple waveforms and, above 
all, any motion of a "phase compo- 
nent" in the ripple waveforms are the 
clues. High power factor in electrolytics 
reduces filtering efficiency, and every 
now and then you'll find one that won't 
show any apparent improvement when 
it is bridged by a good one. Take it 
out of the circuit and test it thoroughly, 
or replace it temporarily. 

Acoustical problem 
A local theater has a serious acous- 

tics problem. Music sounds fair, but 
speech intelligibility is awful. The rever- 
beration time of the auditorium is near- 
ly 3 seconds. The budget doesn't allow 
massive acoustical treatment. Is there 
anything 1 can do to the amplifier to 
compensate for this long reverh time? - 
H. D., Cuero, Tex. 

Ii PRESENT SPEAKER SYSTEM 

SCREEN 

MORE, 
SMALLER 
SPEAKERS 
AT LOWER 

LEVELS 

T H E A T E R 

Fig. 2 -More speakers, operating at lower 
levels, help kill excessive reverberation. 
Point speakers downward into audience. 

I'm afraid not! Your trouble, as 
you found, is the reverberation time of 
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the hard -walled auditorium, and not in 
the amplifier's response. About the only 
thing you can do is cut the highs: this 
will reduce the feedback and bounces, 
but only by a very small amount. 

Best cure would be to redistribute 
the speakers. Using the present single - 
source system, you must use a high vol- 
ume. This causes bounces from those 
hard walls. By using as many (smaller) 
speakers as possible, spread along the 
walls, you can hold the maximum sound 
output from each one at a low level. 
Fig. 2 shows how this would look. By 
"drizzling" the sound over the audience, 
you can avoid the bounce from the 
walls. Sound -column speakers would 
also be very useful here. Take a look at 
the article "Column Speakers Solve PA 
Problems," RADIO -FI PCTRONICS, May 
1964, page 28. 

Ion -burns in rebuilt tubes 
A Sylvania 620BU keeps burning 

the phosphor screens of two rebuilt 
2/A UP4 tubes. The original 21A VP4 
was gassy, and I replaced it with an 
economy rebuilt 21 A UP4. In 5 months, 
a small, dark, purplish "ion -burnlike" 
spot appeared near the center of the 
screen and kept getting bigger. About 
5 weeks later, 1 replaced the picture 
tube with another rebuilt 21A UP4. 
Three weeks later this tube started spot- 
ting, but with smaller spots all over the 
screen. 

What is causing this ? -M. B., De- 
Queen, Ark. 

Inasmuch as you didn't give the 
make of rebuilt tube you used, about 
the only answer here is that the tubes 
were defective. The only cause for ion - 
burning in good tubes is an improperly 
adjusted ion trap. This is about the nor- 
mal time limit for ion -burning, too; 
it usually takes from 3 to 5 months for 
a severe ion burn to show up. 

If these tubes were "factory re- 
builts" from one of the larger manufac- 
turers, take this up with the distributor 
who sold them to you. However, if they 
were rebuilt by a small firm, I don't 
know. I have used a great number of 
"factory rebuilts" such as RCA's Mono- 
gram line and other similar tubes, an 
had very good results with them. Some 
of the smaller rebuilders may be using 
the old screens, or you may have been 
the victim of an unethical type who 
merely "shoots" the tubes, rebrands 
them and sells them for new. In this 
case, it is probably just too bad! From 
the symptoms you have given, this 
sounds very likely! 

The best way to avoid this trouble 
is to use a good brand of tube. There 
are plenty of them, and they carry a full 
warranty. It is false economy to patron- 
ize "back- alley" tube rebuilders. END 

continued from page 56 
called for tape recorder service in his 
home. I arrived with my tape service 
kit under my arm. 

"Got a strange one this time, Art. 
Otherwise, as you know, I'd have fixed 
it myself." I had to admit grudgingly 
that he probably would have, too. 

"Some of my tapes sound perfect 
and others sound like they're covered 
up with a blanket. How do we start ?" 
He opened my tool box and began lay- 
ing out my tools on his table top. 

I began by asking, "Which tapes are 
which? Make two piles. One of the good 
ones and one of the muffled ones." 

He smiled. "Way ahead of you." 
He pointed to the two piles on the cof- 
fee table. "The left pile is the goodies, 
the right is the baddies." 

I began looking through the left 
pile. All had one thing in common: they 
were all homemade by Doc. I riffled 
through the right pile. They had a com- 
mon characteristic too. They were all 
commercial prerecorded tapes. 

"Well ?" he asked. 
"Doc, the bad ones are from many 

commercial tape machines. The good 
ones are all from your tape recorder. 
This indicates that something is wrong 
with your tape recorder." 

"I don't follow, Art." 
I went on, "Evidently your ma- 

chine is recording out of alignment and 
then playing back on the same head. So 
your home recordings will sound OK 
since they are played back in the same 
out -of- alignment condition." 

His eyes brightened. "Pretty sharp. 
Then my machine is set for my record- 
ings but none other. Especially those 
commercial jobs recorded in perfect 
alignment. How can we fix that ?" 

"By realigning your tape heads till 
they are perfectly perpendicular to the 
tape. It's done like this. 

"I connect a vtvm to your recorder 
output and set it on an ac scale. Then I 

play this audio alignment tape, which is 
nothing but different -frequency tones - 
5 kc., 10 kc. and such. We adjust the 
head with this setscrew till we get the 
highest ac voltage reading for all notes. 
At that point the head is perpendicular 
to the tape. Shall we start ?" 

"Don't you dare touch that screw, 
Art. It'll make all my own tapes muffled 
then. won't it ?" 

"Probably." 
"Then leave it misaligned. I've 

spent months getting those tapes pre- 
pared. I'll get a new tape recorder for 
the commercial tapes." 

Dick arrived back on Monday 
morning. "How'd it go, Art ?" he asked. 

"The machines weren't too bad, but 
the people!" 

He laughed. "Yep, they're nuttier 
than TV customers!" 

I smiled and was happy that I was- 
n't alone in thinking that. END 
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SEND COUPON TODAY 

1 

NOW! 
Solve electronic problems 

quickly, accurately 
with special new 

Electronics Slide Rule 

._. .. 
/9. . w 

S. 
., 

t«. T r 
ne 

Here's the first truly professional slide 
rule designed especially for electronic 
engineers and technicians. No longer 
must you struggle along with a 
general purpose slide rule . . . this 
new CIE Electronics Slide Rule meets 
the exacting requirements of the elec- 
tronics industry with easy -to -read 
scales chosen for the needs of all 
electronics personnel. It's a special 
purpose 10" measuring instrument 
that can be used for conventional 
computation, too. This patented 
Electronics Slide Rule is made to 
our rigid specifications by Pickett 
& Eckel . . . has special scales for 
solving reactance and resonance prob- 
lems . . . accurately and quickly 
locates decimal points in commonly 
occurring electronics problems . . . 

!` has widely used electronics formulas 
and conversion factors on the back 
of the rule for instant reference. 

9 .0 

I 

, 

An illustrated self -training course 
comes with each rule . . . includes 
clear diagrams and step -by -step ex- 
planations to make learning fast, 
easy. Several hundred practice prob- 
lems deal with widely occurring situa- 
tions in electronics ... teaches many 
short cuts ... lists the best settings 
for solving complex problems. Slide 
rule, instruction course with free 
consultation service and top grain 
leather carrying case . . . all yours 
for just $14.95. (Quantity discounts, 
in lots of one dozen or more, are 
available on request). THIS SPE- 
CIAL ELECTRONICS SLIDE 
RULE IS AVAILABLE ONLY 
FROM CLEVELAND INSTI- 
TUTE AND IS GUARANTEED 
AGAINST DEFECTS IN MATE- 
RIAL AND WORKMANSHIP. 
ORDER YOURS TODAY. 

I4' ..;1 
Front 

Back 

electronics 
«...L., ,H.,,,L>, Of .e,r..oM.<,¡ et.....,. o,o 

lectronies and 4 

to: Cleveland Institute 
of Electronics 

1776 East 17th St., Dept. RE -103 Cleveland, Ohio 44114 

Please send me your Electronics Slide Rule. I am enclosing 
$14.95. (If not fully satisfied after 10 day trial, CIE will 
refund payment.) 
Please send additional descriptive literature. 

Name 
(Please Print) 

Address 

City State Zip 

A leader in electronics training... since 1934 
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AUDIO EQUIPMENT REPORTS 
e:> 

University Tri- Planar 
Speaker System 

ULTIMATELY, I AUDITIONED TWO OF 
these in stereo, but I started the evalua- 
tion in a more modest way. This has a 
bearing on my findings, as you shall see. 
The first arrived and, having a stereo 
system, I stood the new speaker on a 
coffee table in front of one of my stereo 
speakers and tried "A B " -ing it on that 
channel, with the other channel un- 
changed. This was a surprisingly agree- 

Components: Two, 9 x 12 -inch flat rectangular 
diaphragms, made of thin sheets of specially 
selected wood. Separate cone tweeter. Both 
radiators operate together at low frequencies 
to reduce bass distortion. One radiator pro- 
duces bass only, the other, bass plus mid- 
range. 

Frequency response: 45- 18,000 cycles 
Network: 6 db /octave 
Power rating: 20 watts integrated program 

material 
Impedance: 4 -8 ohms 
Dimensions: 23 in. wide x 15 in. high x 13/4 in. 

deep 
Weight: 9 lb. 
Price: $53.50 

`.,. 
11 l 

i ! 

.:.:{ 

able experience, considering that the in- 
stalled units were much more expensive. 

I compared the single Tri- Planar 
with other units in a similar way and 
concluded that this speaker gave as 
smooth a response as many costing 
much more, although bass was definitely 
different. Next I tried putting the Tri- 
Planar in the position normally occu- 
pied by the regular stereo speaker and it 
didn't confirm my first expectations. 
However, with a "good" speaker on the 
other side, I felt it would provide quite a 
good overall stereo effect. After all, 
there was a very considerable space sav- 
ing . . . That alone would justify this 
novel speaker. But don't go away. 

All this testing with one Tri- Planar 
was not according to plan. I was sup- 
posed to have two, to evaluate on ster- 
eo, but somebody goofed in the shipping 
department and only one was sent. 
Eventually the second arrived, and the 
two were tried on stereo. 

First I replaced my own two stereo 
speakers exactly, putting the new ones 
as flat against the wall as they would go 
(their feet keep them at least a couple 
of inches away) and about 8 feet apart. 
The sound was awful. No bass what- 
ever, and coloration we didn't like at 
all. But I couldn't forget that first fa- 
vorable reaction. So I pulled the units 
out from the wall 8 or 10 inches. A little 
better, but not at all what I expected. 

I reread the instruction sheet. Ap- 
parently I had done pretty much what 
the manufacturer intended. The sheet 
recommends 6 to 8 feet spacing be- 
tween them and suggests experimenting 
to find the best placement. This I visual- 
ized as meaning different places, more 
or less against the wall, and always 
about 6 to 8 feet apart. 

SPEAKER 

HI -Fl CABINET 

60 

30" FROM 

BACK WALL 

SPEAKER 

TV SET 

ROOM 20' LONG 

1- ROOM IS WIDE 

The one unit had sounded good on a 
coffee table. But few people want speak- 
ers on coffee tables almost in the mid- 
dle of the room, so to speak, so I tried 
placing them on convenient pieces of 
furniture at the sides of the room -the 
rather large TV console at one side and 
the hi -fi cabinet on the other. This put 
the Tri- Planars at a width of about 15 
feet, about 30 inches from one end wall 
and against the longer walls, which are 
about 20 feet (see sketch). 

This was not the same speaker sys- 
tem at all! Now the effect was superb. 
All the bass you could want, but with- 
out any boominess, and the middles and 
highs clean and smooth. The most ex- 
traordinary thing, though, is the way it 
covered the room with stereo. Even 
standing level with the units, and much 
nearer to one than the other, the stereo 
effect was still sharp and clear. In fact, 
getting this close, I lost the sense that 
sound was coming from two boardlike 
units; it seemed to be originating from a 
phantom orchestra, spread across the 
room. 

Only after I tried this did I remem- 
ber a paper given some years ago by 
CBS Labs, about a system they called 
the "isophonic ". This was one of those 
deals where the bass was combined in a 
single woofer, which could be hidden 
under the sofa or anywhere you liked, 
while the middles and highs were fed to 
the isophonic units, which were small 
baffles with cone type units and the 
backs left open so they acted as dipoles. 

The Tri- Planars placed in this way 
were doing almost the same thing, ex- 
cept that the whole frequency range 
was being handled in isophonic. The ef- 
fect is something new in stereo listen- 
ing. The speakers "let go" of the sound. 
It is no longer tied to them. The sound, 
particularly transient sources like a pi- 
ano, is heard with extraordinary trans- 
parency, but it does not come "through" 
the 15 -by -23 -inch "hole" represented by 
the boardlike area of the speaker. It 
fills the room with real, live stereo. 

On a "squeak" test, with an audio 
oscillator, I found that, free and clear 
rather than against a wall, the units real- 
ly have as smooth a response as they 
seem to have with music. They are not 
insensitive. Though not as efficient as 
some speakers, they are much more 
sensitive than most of the bookshelf va- 
riety. Two 20 -watt amplifiers are plenty 
to fill even a good -sized room with ster- 
eo sound, without pushing at all hard. 

Many readers don't have handy 
pieces of furniture at least 23 inches 
from front to back on which to stand 
their speakers, so I tried putting the 
units vertically, which makes them only 
15 inches wide. The foot, which comes 
separate in the package, can be fitted to 
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How To Get 4 New CB Features 
At The Same Low Price... 

Buy The New MW -34 
You Made It Possible! The new Heathkit 
MW -34 CB Transceiver evolved out of the 
largest research & development department 
in the world ... You! Yes, you and the 
thousands like you who buy and use our 
products. No matter how much product - 
testing we do in our own laboratories, the 
most crucial test is actual consumer use. 
Those letters and comments you send us 
are our reward or retribution. And though 
the majority of them are highly favorable, 
we always listen to suggested changes, re- 
finements, improvements. And then we act! 
It's all part of our continuing effort to offer 
you the best for less. It's the primary reason 
the Heath Company has earned and main- 
tained the reputation as the World's Largest 
Manufacturer of Electronic Kits! 

4 Advanced Features You Asked For! 
1. The new Heathkit MW -34 boasts 5 crys- 
tal- controlled transmit & receive channels 
with a new front -panel crystal socket to 
allow quick, easy changing of one transmit 
crystal without the fuss of removing the 
cabinet. Lets you transmit on all 23 channels 
if you wish. 

2. The MW -34 utilizes variable receiver 
tuning with another new feature -a spotting 
switch -for receive function. The spotting 
switch turns on the transmitter oscillator 
without going on the air, thus generating a 
signal for tuning the receiver to exactly the 
same frequency as the transmitter. 
3. In addition, a TVI filter is incorporated 

HEATH-The Quality Line In 

Deluxe Master Station 5- Channel 
CB Transceiver 
Kit GW -42, 23 lbs. $119.95 

to minimize interference with TV sets oper- 
ating in the surrounding area. 

4. And a new calibrated "S" meter which 
automatically shifts from transmitter to re- 
ceiver to indicate strength of received signals 
and relative power output during transmit. 
Ideal For Boat, Car & Home! The MW -34's 
compact size, 3 -way power supply (117 v. 
AC, 6 or 12 v. DC), and gimbal mounting 
bracket allow installation under your car's 
dash, on top of your boat's instrument 
panel, or anywhere you wish to set up CB 
communications. Its rust -resistant metal 
cabinet is attractively styled in black & 
white with blue accents and anodized trim ... matches Heathkit marine gear! 

More Deluxe Features For Maximum Per- 
formance! Like variable receiver tuning with 
vernier action and lighted dial, superheter- 
odyne receiver with RF stage for sensitive, 
long- distance reception; adjustable squelch 
and automatic noise limiter; and efficient 
transmitter circuitry. It's convenient to 
operate too, with the built -in speaker & 
push -to -talk mike. 

Simple To Assemble! With the new Heath- 
kit 2 -color step -by -step instructions, as- 
sembly of the MW -34 proceeds smoothly, 
quickly from start to finish. Takes no spe- 
cial skills or knowledge. 

Kit includes PTT microphone, AC & DC 
power cords, and crystals for one channel 
(specify freq. no.). Choose yours now! 
Kit MW-34, 16 lbs $89.95 

CB Gear Kits! 

Heathkit 5- Channel CB Transceiver, 
Kit GW-22 (AC), 14 lbs.... $59.95 

Famous Heathkit GW -11 CB Trans- 
ceiver (AC or DC), 13 lbs.. . $69.95 

9- Transistor "Walkie- 
Talkie", Kit GW -21, 
3 lbs. $44.95 

1 -Watt "Walkie - 
Talkie ", Kit GW -52, 
4 lbs. $74.95 

1I11I1I 
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4- Transistor "Walkie- t 

Talkie", Kit GW -31, 
2lbs. $19.95 
-Only $35 a pair! I . 

Advanced New Features! 

.. 

SPOT 

r 

Spotting Switch 
Operates with front -panel 
crystal socket, á generates 
a signal to tune receiver to 
exact frequency of selected 
crystal. 

Front -Panel 
Crystal Socket 
Enables changing transmit 
crystal to any of 23 CB chan- 
nels without removing cabi- 
net. 

Calibrated "S" Meter! 
Indicates strength of received 
signal & relative power out- 
put. 

TVI Filter 
Minimizes interference with 
TV sets operating in sur- 
rounding area. 

FREE CATALOG 
See this and over 250 other exciting 
Heathkits available in easy -to -build 
kit form. Save 50% or more by doing 
the easy assembly yourself! Send 
for your free catalog today! 

HEATHIC IT] 
HEATH COMPANY, Dept. 20 -10 -4 
Benton Harbor, Michigan 49023 
In Canada: Daystrom, Ltd., Cooksville, Ontario 

Enclosed is $ , plus postage. 
Please send model(s) 

Please send my Free Heathkit Catalog. 

Name 
(Please Print) 

Address 

City State Zip 
GX -137 

Prices & specifications subject to change without notice 
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are you ready 
FOR THE NEW ASE OF ELECTRONICS SPECIALIZATION? 
RCA Institutes Home Training can help protect your future and increase your earning power 

Career Security is Today's Problem. Before you finish reading 
this, another significant step forward will be made in some 
field of Electronics. A new advance in nuclear instrumenta- 
tion. A breakthrough in automatic controls. An important de- 
velopment in computer programming. And so on. How will 
this affect your future? Will your career in Electronics be 
secure? These are today's vital career questions. 

RCA Institutes Specialized Training is the Answer. Whatever 
field you may now be in, or no matter how advanced your 
present Electronics training may be, RCA Institutes has a 
Home Training Course exactly suited to your needs. With 
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RCA Institutes Specialized Training you can help to secure 
your present career and be in a better position to advance 
yourself. It's today "s best career insurance. 

Advanced Standing Available. If you are a person who works 
in Electronics, or who has had Electronics Training in the 
past, you may appy for Advanced Standing in any of the RCA 
Institutes Home Training Courses. If you are just starting out, 
you can also be assured of the same opportunities for pro- 
fessional success and security. RCA Institutes has Home 
Training Courses specifically designed to give you the re- 
quired fundamental background on which to build a career. 
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HOME TRAINING 
CHOOSE ANY OF THESE SPECIALIZED COURSES 

Automation Electronics 
Automatic Controls 
Industrial Applications 
Nuclear Instrumentation 

Digital Techniques 
Computer Programming 
Transistors 
Mobile Communications 

RCA Institutes Home Training Courses are complete, step -by. 
step, easy to understand units. You get top quality equipment, 
and all kits furnished to you are yours to keep and use on the 
job. Doesn't it make sense to protect the investment you've 

Communications Electronics 
FCC License Preparation 
Monochrome and Color TV 
Drafting 

already made in your career, and look forward to a future of 
increased earning power? Send the attached postcard today 
for complete information. It won't cost you anything, and it 
may mean a great step forward to you. Act now! 

JUST STARTING OUT IN ELECTRONICS? BEST HOME TRAINING TODAY IS RCA! 

Full selection of beginning courses to choose from. Master the 

Faster, Easier Way to Begin - Exclusive With RCA Institutes. 
If you are considering a future in electronics, now is the time 
to start! The RCA " AUTOTEXT" Instruction Method developed 
by RCA and introduced by RCA Institutes, will help you master 
the fundamentals of electronics almost automatically. It is a 

system of programmed instruction, which has been proved 
with thousands of students. 
Even people who have had trouble with conventional home 

essentials of Electronics and go on to a profitable career now! 

training methods in the past, are finding it easier and more 
fun to begin their training this new way. 
Liberal Tuition Plan. RCA Institutes liberal tuition plan affords 
you the most economical possible method of home training. 
You pay for lessons only as you order them. If, for any reason, 
you should wish to interrupt your training, you may do so and 
you will not owe one cent until you resume the course. No 
long -term obligations. 

CLASSROOM TRAINING AVAILABLE 
RCA Institutes Resident School in New York City and RCA 
Technical Institute in Cherry Hill (near Camden) New Jersey 
offer classroom training that will prepare you to work in re- 
warding research and production positions in many fields of 
electronics. No previous technical training required for ad- 
mission. You are eligible even if you haven't completed 
high school. 

Free Placement Service. RCA Institutes Resident School grad- 
uates are now employed in important jobs at military instal- 
lations, with important companies such as IBM, Bell Tele- 
phone Labs, General Electric, RCA, in radio and TV stations 
and in communications systems all over the country. Many 
other graduates have opened their own businesses. A recent 
New York Resident School class had 91% of the graduates 
who used the FREE Placement Service accepted by leading 
electronics companies, and had their jobs waiting for them 
on the day they graduated! 
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Coeducational Day and Evening Classes. You can prepare for 
a career in electronics while continuing your part -time or full - 
time employment. Regular classes start four times a year. 

SEND POSTCARD FOR 

FREE ILLUSTRATED 
BOOK TODAY! SPECIFY 
HOME STUDY OR 

CLASSROOM TRAINING. 

RCA INSTITUTES, INC. Dept. RE -04 
A Service of the Radio Corporation of America. 
350 West 4th St., New York, N. Y. 10014 

VIkoThe Most Trusted Name In Electronics 
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The value of a name Dealers have Icng found that SILVER SCREENS 85 picture 

tubes move off the shelves fast. Why? One big reason is the tube's precision- engineered 

features. Another is that through the years these same features have created the guaranteed 

acceptance of a name -SILVER SCREEN 85. In picture tubes no brand name approaches the 

assured recognition of SILVER SCREEN 85 tubes. To your customers, the name means built -in 

quality and long life dependability. To you, SILVER SCREEN 85 picture tubes mean sales, profits, 

fewer callbacks, better satisfied customers. Sylvania values that acceptance and safeguards 

it by applying every new research and development technique for product improvement. That's 

why the newest SILVER SCREEN 85 picture tubes have longer life and greater product uniformity. 

Stay with the quality name in TV picture tubes -SILVER. SCREEN 85. See your Sylvania Distributor. 

SILVER SCREEN 85 picture tubes are 
made only from new parts and 
materials except for the envelopes 
which, prior to reuse, are 
inspected and tested to the same 
standards as new envelopes. 

S1'LV1 \TI1 
SUBSIDIARY OF 

GENERAL TELEPHONE & ELECTRONICS GTE 
NEW CAPABILITIES IN: ELECTRONIC TUBES SEMICONDUCTORS MICROWAVE DEVICES SPECIAL COMPONENTS DISPLAY DEVICES 
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either a long or short side. The long way 
was very slightly better -I had to listen 
hard to tell any difference. On a narrow 
piece of furniture the vertical way 
would probably sound better, as well as 
being infinitely more convenient. 

I had some hi -fi friends give these a 
try, too. One said the bass was not as 
good as from his big bass reflex. But his 
wife, who objects to "screeching highs ", 
disagreed with him and thought they 
were wonderful. Everyone was im- 
pressed by the realism of stereo using 
the edge -on placement. 

Really, not being able to set them 
flat to the wall is not such a serious dis- 
advantage as you might think. We are 
creatures of habit. That's the way we've 
always put speakers. But these are the 
start of something new. For example, 
they can be included in one of the mod- 
ern, open type room dividers, quite 
readily and unobtrusively. Or, placed 
vertically on any suitable slim piece of 
furniture, they will project an effective 
stereo pattern. Once the idea of this 
edge -on placement is understood, inge- 
nuity will find endless ways of doing it. 
And from my observation, it's worth 
every bit of effort, for the realism to be 
enjoyed. -Norman Crowhurst 

Stradford Hi -Fi -TV Adaptor 
Model 480 

MANY HI -FI ENTHUSIASTS WOULD LIKE 

to hear TV sound through their hi -fi 
systems, rather than through the small 
speakers and low -powered circuits of 
their sets. The Stradford 480 "Hi -Fi -TV 
Adaptor" (made by Trutone Electronics, 
Inc., 14660 Raymer St., Van Nuys, 
Calif.) makes this about as easy as pos- 
sible. This is one of those things that we 
see, then say, "By golly, that's cute! Why 
didn't I think of that ?" 

The sound is picked up in the form 
of a 4.5 -mc sound i.f. signal, fed to a 

hi -fi ratio detector and then through a 
cathode- follower output into the hi -fi 
system. Installation is so simple that the 
conventional 10- year -old kid could do 
it, if he could find the sound detector 
tube on the set's tube -layout chart. 

A floating tube shield is placed over 
TV's sound detector tube. It must not 
ground to the chassis. A single wire con- 
nects this to the input of a two -stage 
4.5 -mc amplifier limiter, with two 6HS6 
tubes. The diodes of a 6BN8 are used 
in a full -bandwidth ratio detector, and 
the triode section is the cathode follower. 
Up to 25 feet of standard hi -fi connect- 
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ing cable may be used without loss of 
quality. Standard phono plugs are used 
on the adapter. 

No adjustment is needed; when I 
hooked it up, it worked immediately. 
The only "controls" are a slide switch 
and a pilot light on the panel. The only 
precaution needed is to use a low -gain 
input on the hi -fi amplifier. The output 
of the 480 is about 2 -3 volts of audio, 
and this will very likely overload a high - 
gain input. Use the "ceramic cartridge" 
or "auxiliary" input, or their equivalents. 

Another handy feature of this sys- 
tem: any program may be recorded 
while it is being viewed, by connecting 
the 480 and feeding its output into a 
tape recorder. This might be useful in 
educational -TV or commercial installa- 
tions. 

This unit has a power transformer 
and a silicon rectifier. The cabinet, fin- 
ished in gold, measures only 214 x 91/2 
x 6 inches deep. The 4.5 -mc wire and 
one shielded audio cable are furnished. 
If you have interference, use coax for 
the 4.5 -mc connection. The only possi- 
bility of trouble I can see is "beat inter- 
ference" from signals radiated from the 
detector, and this did not show up at all 
during our tests, on a color TV set (one 
prone to odd beat interference, I might 
add!) . Most of this comes from the 
video detector, but if you have trouble, 
you could use an auxiliary shield, and 
make the rf pickup with a strip of foil 
between two pieces of tape inside the 
shield. 

The Stradford Adaptor has one 
other decided advantage, if you happen 
to have your hi -fi set, as mine is, near 
your favorite chair: it lets you turn off 
the sound on obnoxious TV commercials 
without getting up! END 

My husband says he doesn't want 
the set to leave the house." 

CECIL E. WATTS MANUAL 

"HOW TO 

CLEAN, MAINTAIN 

AND PROTECT 

RECORDS" 

o 
HOW TO 

CLEAN, MAINTAIN 

AND PROTECT 

RECORDS 

rhea Nature Mecnamcs Matntena ce 

C11.11. W.,,e 
nelly Re[opniaeC Aulnetly Inl 

/oRecatO Msinfenance 

This new author- 
itative guide 
written by Cecil 
E. Watts, noted 
record care ex- 
pert shows you 
professional pro- 
cedures on han- 
dling, care and 
maintenance of 
records. 

Only 25¢ 
Do you know how to reduce surface noise? 
How to eliminate static? How to properly 
store your records? Did you know that 
more records are discarded because of 
damage in handling than because of ordi- 
nary wear? You can avoid the pitfalls and 
protect your investment by following the 
instructions in this new manual - the most 
complete guide to the care and treatment 
of records ever written. 

No Other Manual Like It! 
This guide belongs in every record owner's 
library for continuing reference. It con- 
tains such valuable chapters as: 

How to handle records 
The miracle in the groove 
Dust and Static 
When to apply anti static agents 
Storage of records 
Cleaning equipment 
Rejuvenation of records 

Learn how to get all the enjoyment your 
record collection can deliver. Learn how 
to restore old records to useful life again. 
Learn how to give all your records a new 
lease on life. Start to protect your record 
collection immediately for only 25c, a frac- 
tion of the cost of one record. Send for 
your copy today. 

Elpa Marketing Industries, Inc. Dept. RE -10 New Hyde Park, N. Y. 

I am enclosing 25c. Please send me my copy of 
Cecil E. Watts Manual, "How to Clean,Main- 
tain and Protect Records." 

Name 

Address 

City -State ____ IMO J 
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Now, JERROLD's 
great new line of 

12 POWERMATES 
gives you a transistor amplifier 

for every ¡ob 

Leave it to Jerrold! We've expanded our 
fast -selling Powermate line of transistorized 
antenna amplifiers and indoor amplified 
couplers to give you a Powermate tailored 
to every VHF, UHF, and FM stereo reception 
problem you're likely to run into. 

Now, from deepest fringe to suburban and 
metropolitan reception areas, you can offer 
TV viewers and FM listeners the perfect 
Powermate amplifier or coupler for their 
needs and their budgets. The chart here, 
designed to be hung on your wall, tells you 
which Powermate to recommend for each 
customer. 

Ask your Jerrold distributor for complete 
information, or write Jerrold Electronics, Dis- 

tributor Sales Division, Philadelphia, Pa. 19132. 

For maximum indoor am- 
plification of up to four 
VHF TV sets and FM re- 
ceivers- indoor version of 
the twin- transistor Super 
Powermate SPM -102, fea- 
turing the industry's best 
gain -overload characteris- 
tics and low noise figure. 

Model TA -66 

Lüst price $34.95 

NEW! 
For two -set (VHF) indoor cou 
piing in suburban to fringe 
areas -new Indoor Powermate 
Special supplies two VHF TV 
sets or a TV and an FM set 
from a single antenna, 

Model TA -12 

List price $17.95 
Available November. 

CUT OUT THIS CHART AND SAVE FOR 

INDOOR POWERMATES 

1111..A..1 T1,1_7A 1/14UGI 1A-LT 

NEW! 
For four -set (VHF) indoor coupling 
in suburban to fringe areas -new 
economical one -transistor Indoor 
Powermate supplies up to four TV 
and FM sets from a single antenna. 

List price $24.95 

For FM stereo indoor amplification 
-new Stereo Range Extender is the 
Indoor Powermate for the FM band. 
Extends FM broadcast range and 
splits FM from TV signals to permit 
use of single broadband TV antenna 
for both. 

Model SRX 

List price $29.95 

NEW! 
For UHF set coupling indoors 
-new UHF Indoor Powermate 
Special supplies clean signals 
to two UHF sets from a single 
UHF antenna. High isolation 
between outputs minimizes 
interference between sets. 

Model TAU -12 

List price $29.95 
Available October. 

www.americanradiohistory.com
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HANDY RFF: RENCE, OR HANG ON THE 'WALL OF YOUR SERVICE SHOP. 

OUTDOOR POWERMATES 

For snow -free VHF TV and noise -free FM where overload is no 
problem-the original Powermate has been improved with 
new power -supply circuitry. Unparalleled gain throughout 
hi and to VHF bands, coupled with exceptionally low noise 
figure. Dual outputs. 

Model APM -102 

NEW! 

List price $39.95 

For bringing in weak VHF signals with- 
out overloading from strong local sig- 
nals -the famous twin -transistor Super 
Powermate introduced last year. Excep- 
tional gain -overload capabilities permit 

it to deliver signals from far -distant 
stations bright and clear, without 
overloading from strong signals 
"in your back yard." 

Model SPM -102 List price $44.95 

For low -cost VHF TV and FM recep- 
tion in no- overload areas -the new 
Powermate Special delivers plenty 
of crisp, bright pictures and sound 
throughout the VHF and FM band - 
even from distant stations. 

Model LPM -102 

List price $29.95 

For UHF reception in 
fringe to deep- fringe 
areas -new super -gain 
antenna -mounting UHF 
Powermate. Twin tran- 
sistors bring in excellent 
clear pictures even inthe 
most difficult UHF reception areas. 

Model UPM -104 List price $49.95 

NEW! 
Model SPC -103 

For best color and b &w reception in 
weak -signal areas -new Super Power - 
mate Coaxial is the coax -downlead ver- 
sion of the famous twin- transistor Super 
Powermate Model SPM -102 described 
above. Coax downlead assures superb 
color and b &w reception by prevention 
of interference from auto generators 
and other transients ... also is not af- 
fected by corrosion and bad weather. 

List price $47.95 

NEW! 
Model SPC -132 

NEW! 

JEIIIIOtO 
ELECTRONICS 

For deepest fringe areas -Tran- 
sistor successor to the famous 
"De- Snower" model DSA -132, 
this is the mightiest Powermate 
of them all. Works where all other 
units fail. Ideal for small public 

buildings as well as homes. 
Coax downlead assures ex- 
cellent impedance match 
and minimum interference 
pick -up. Available October. 

List price $97.75 

For low -cost UHF antenna pream- 
plification- antenna -mounting UHF 
Powermate Special with single tran- 
sistor provides enough gain to bring 
poor UHF signals in out of the snow. 

Model ULP -104 

List price $34.95 

DISTRIBUTOR SALES DIVISION, Philadelphia, Pa. 19132 

A subsidiary of THE JERROLD CORPORATION y 
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The 

do- it- yourselfer's 

newest 
catalog 
Here's your new catalog of quality elec- 

tronic kits and assembled equipment 
... your shopping guide for TV set kits, 
transistor radios, voltmeters, scopes, 
tube testers, ham gear, PA systems, 
and a host of other carefully engineered 
products. Every item in the Conar cata- 
log is backed by a no- loopholes, money - 
back guarantee. It's not the biggest 
catalog, but once you shop its pages 
you'll agree it's among the best. For 

years of pleasurable performance, for 
fun and pride in assembly, mail the 
coupon. Discover why Conar, a division 
of National Radio Institute, is just 
about the fastest growing name in 
the kit and 

CO]NLJ. 

ICO KC4C, 
® 3939 Wisconsin Avenue, Washington, D.C. 20016 

Please send me your new catalog. 

Name 

Addre 

t 
, , 

State Z -Code 

EIMMEMINIENIMINI 
70 

test equipment report 

Precise "Power -Lab" Models 711 -713 

ALL ACTIVE ELECTRONIC DEVICES HAVE 

one thing in common -a source of 
power. But there is nothing common 
about what kind of input power they 
require. Some need line voltage (117 
volts ac); transistors are often worked 
on dc voltages as low as 1.5 and some- 
times higher than 24. It can take a load 
of equipment to supply just the more 
frequently encountered voltages -un- 
less you use a piece of equipment like 
the Precise 711 or 713 Power -Lab. (Pre- 
cise Electronics & Development Corp., 
subsidiary of Designatronics, Inc., Min- 
eola, N.Y. 

The two models are practically 
identical. The difference is that the 713 
has ac powerline isolation -a safety 
feature that is always recommended. It 
can be switched out of the circuit when 
a continuous load between 300 and 
1,000 watts is being tested. (For about 
60 seconds maximum, the rating may be 
doubled.) Isolation can be used for any 
load up to 300 watts. 

The high -voltage ac can be varied 
from 90 to 140 volts -with or without 
the safety benefits of isolation. 

Switching in rectifiers makes the 
unit a substitute for any 750 -ma power 
supply between 140 and 200 volts dc. 

The filtering in the high -voltage dc 
output of the PowerLab is sufficient for 
practically all circuits. The ripple, at 50 
ma, is low. 

The low- voltage dc circuitry can 
supply up to 10 amperes continuously 
for testing automobile radios at 6 or 12 
volts. (Up to 20 amps for 60 seconds.) 
The voltage is variable from 2 to 30 
volts in two ranges. The dc ripple is 

0.3% at 1 ampere. 
Variable low- voltage ac is also 

available. The output is adjustable from 
2 to 24 volts ac with currents as high 
as 10 amperes. 

Five -way binding posts are used 
for both the ac and dc low -voltage out- 
puts. The high -voltage ac and dc out- 
puts are through female receptacles 

Front panel of Precise model 713 
dropped down to show wiring. Every- 
thing except isolation transformer is on 
panel. Coils are manganin resistance 
wire and carry high currents. 

that accept the standard male power - 
line plug. 

A 5 -inch panel meter is used to 
measure voltage and current on the 
various ranges selected by the switches. 
Voltage only is metered on the low - 
voltage ac and high -voltage dc outputs. 

The major functions of the Power - 
Lab replace common bench equipment 
such as the battery eliminator, battery 
charger, bias box, isolation transformer 
and line- adjusting transformer -all this 
in one easy -to- handle cabinet 81/2 inches 
high, 12 inches across the panel and 51/2 

inches deep. 
Whether you buy the instrument 

prewired or in kit form, you end up 
with 25 pounds of power -packed utility 
that win find many applications on the 
experimentter's or technician's work- 
bench. The 711 (unisolated) costs 
$74.95 wired, $59.95 kit. The 713 is 
$89.95 wired, $69.95 as a kit. 

Don't pass up the isolation feature 
-the life you save may be your own. - 
Elmer C. Carlson 

CORRECTION 
In "Ten to the Many," by Jerry L. 

Ogdin (August, page 88), the figure 
repeatedly given as the answer to the 
example calculation (5.57 X 10') is 
wrong. 

The correct answer is 5.066 X 
10-6 henry. Our thanks to Mr. Lloyd D. 
Strohl of Tuscala, Ill., for pointing out 
this embarrassing fluff! 

RADIO -ELECTRONICS 
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RCA OUTDOOR ANTENNAS 
the name ...the features. .. the line that sells 

Now you can select the best model 
for your customer's location from 
this new RCA outdoor antenna line 
that combines all- channel yagi and 
multiple cross -driven types. Satisfy 
them with the sharpest color and 
black- and -white pictures. 

Explain the RCA exclusive feature in customer language. 
Only RCA antennas feed energy directly into the trans- 
mission line from low band driven elements. These are 
capacitively coupled, positioned directly above high band 
driven elements. RCA, of course, phases low and high 
band directors for best high band performance. 

CAPACITIVE 

A. RCA 500 FM antenna. Eight -element B. RCA 400 antenna. 19 elements, for 
yagi. Acute directivity. 88 to 108 MC. fringe area or distant reception. 
VSWR 1.25:1. Average eight db gain. 

LY COUPLED 

In addition, RCA's electro -lens 
director system absorbs maximum 
incoming signal power, gives ex- 
tremely high gain across the VHF 
band, offers excellent forward gain 
on the front end. 

More customer interest! A gold 
anodized finish protects every RCA antenna from weather 
corrosion. Wrap- around mast clamp aligns antenna on 
mast, prevents boom crushing. 

Just call your RCA Victor distributor. Look at and 
learn about RCA 200, 300, 400 antennas ... from the 
color TV pioneer! From there on ... sell! 

C. RCA 200 antenna. 11 elements, for 0. RCA 300 antenna. 13 elements, for 
local reception. :.uburban and near fringe area locations. 

RCA PARTS AND ACCESSORIES, CAMDEN, N.J. 

THE MOST TRUSTED NAME IN ELECTRONICS 

OCTOBER, 1964 71 
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SAVE UP TO 5449... 

Kit GD -983 

(Includes Bench) 

On This NEW Heathkit®Version Of The 
Thomas "Coronado" All- Transistor Organ! 

A Professional Organist's Dream With A Be- 
ginner's Simplicity! 
That's the new Heathkit /Thomas "Coronado" 
All- Transistor Organ with every deluxe organ 
feature you've ever dreamed of for complete 
versatility! And it's all wrapped up in a luxurious 
piece of walnut furniture that will be the show- 
piece of any home. It's all yours to enjoy at a 
savings that can't be found anywhere else . . . 

up to $449! It's like getting '/a off! 
Simple To Build, Simple To Play! 
You don't have to be an electronics wizard to 
build it, nor a professional organist to play it. 
Famous Heath "Engi -nuity" has reduced as- 
sembly of this magnificient instrument to simple - 
to- perform steps that require no special talents, 
knowledge or tools. Makes a fascinating, en- 
joyable project for the entire family! And the 
famous Thomas "Musical Fun Book" is in- 
cluded to start you easily playing many favorite 
tunes immediately. A special, recorded, 48- lesson 
course is also available at a $30 savings to pro- 
vide you with a firm and lasting knowledge of 
music ... lets you learn at your leisure! Before 
you know it, you'll be creating the sounds of an 
entire orchestra! 
Each and every component in the GD -983 is a 
genuine Thomas factory- fabricated part. And 
its advanced all- transistor circuitry means less 
heat, better tone, longer life, and virtually 
trouble -free performance. 

You even tune the organ yourself with the aid of 
a prealigned tone generator and a special count- 
ing method ... requires no special "musical ear"! 
What's It Like To Own This Beautiful Organ? 
Playing this luxurious Heathkit /Thomas "Coro- 
nado" is truly a rewarding activity that becomes 
more exciting, more fascinating each day! Just 
think of its many advantages! 
1. A Hobby For The Whole Family ... every 
one from Mom to Junior can share the fun and 
ease of building and playing it. Provides a 
creative common family interest. 
2. Develops Musical Interest & Expression . . . 
less complicated than other instruments, the 
organ is ideal for teaching children as well as 
grown -ups a priceless knowledge and appre- 
ciation of music. 
3. Parties Come Alive ... you're a one -man band 
when friends gather for an evening of fun. And 
teens love the rhythm and bounce of its wealth 
of musical effects. 
4. Provides A Wholesome Creative Outlet .. . 

helps you unwind, forget your problems, and 
ease tensions. 
Check the features, then send for the demon- 
stration record and hear it for yourself. You'll 
agree that there's not a better organ buy on the 
market today than the Heathkit /Thomas 
"Coronado "! 
Kit GD -983, Organ & matching walnut bench, 

290 lbs. $849.00 
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Save S150 On The 

Heathkit /Thomas 

"Largo" Organ! 

10 true organ voices Variable Repeat 
Percussion for additional effects Two 
37 -note keyboards 13 -note heel & toe 
bass pedals 20 -watt peak power ampli- 
fier Walnut cabinet Transistorized 
plug -in tone generators ... warranted for 
five full years Expression pedal. 

Kit GD -232A, organ only, 158 lbs. 
$349.95 

Compare These Features With Organs Costing 
Twice As Much! 

17 true organ voices Two full -size 44 -note 
keyboards Built -in 2 -speed Leslie speaker 
plus 2 -unit Main speaker system 28 notes of 
melodious chimes for hundreds of chime var- 
iations 13 -note heel & toe pedal board, 
range C thru C New stereo chorus for excit- 
ing "stereo" effects Color -tone Attack, Re- 
peat & Sustain Percussion ... the only organ 
to give you all 3 Treble accent Reverb 
Manual Balance Pedal Volume Control 
Expression Pedal Headset outlet for private 
playing 5 -year warranty on transistor tone 
generators 75 -watt peak power transistor am- 
plifier Hand -crafted, full- bodied, walnut - 
finished cabinet, completely assembled 
Matching bench included. 

I- 

r- 

HEAR IT YOURSELF: 

Convince yourself by sending for a 7 ", 
331/3 demonstration record! Order 
No. GDA -983 -2 for Deluxe GD -983 
organ, GDA -232 -5 for low -cost GD- 
232A organ. Each record 50c. Do it 
now! 

HEATH COMPANY, Dept. 20 -10 -2 
Benton Harbor, Michigan 49023 

Please reserve GD -983 
Organ for Nov. delivery. 

Enclosed is $ 

Please send model 

Please send Free 1965 Heathkit Catalog. 

Nome 

Address 

City State Zip 
Prices s specifications subject to cho.e without nonce. CL- I 92 

(Please Print) 

J 

RADIO- ELECTRONICS 
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Regardless Of What You Pay For Other Color TV 

It Can't Perform As Well As This One... 

And Yet A Heathkit get Costs As Little As $399! 
Exclusive Heath Features For Unequalled Per- 
formance! That's right. No matter how many 
of your hard -earned dollars you pay for 
another brand of color TV, none can equal 
the performance of the Heathkit All- Channel, 
High Fidelity 21" Color TV! Why? All color 
sets require minor periodic adjustments to 
maintain peak picture performance. The 
Heathkit GR -53A is the only set with a 
"built -in service center" that provides the 
facilities for perfect picture adjustments. 
Heath's simple -to- follow instructions & de- 
tailed color photos show you exactly what to 
look for and how to achieve it ... quickly, 
easily! You become the expert! Result ? Beau- 
tiful, true -to -life color pictures day in and 
day out . .. and no costly color TV service 
calls for simple picture alignment! 
And since you service & maintain the set 
yourself, a costly service contract isn't re- 
quired! Heath warrants the picture tube for 
1 year, all other parts for 90 days. 

No Trade -In Required! 
Keep your present set as a handy "second" 
set for the den, bedroom, children's room, etc. 

Quick & Easy To Assemble! 
No special skills or knowledge required. All 
critical assemblies are factory -built and test- 
ed. Simple step -by -step instructions take you 
from parts to picture in just 25 hours! 

Convenient Time -Pay Plan! 
Only 10 70 down, and the rest in easy monthly 
installments. Get free catalog for full details. 

Finest Components, Most -Advanced Circuitry 
With the Heathkit GR -53A you're assured of 
the finest parts and most advanced color TV 

OCTOBER, 1964 

circuitry that money can buy ... at up to 
$200 savings. You enjoy rock- steady pictures 
with no overlap or color fringing. 

But Don't Take Our Word For It! 
See the special articles on the Heathkit GR- 
53A in the May issue of Popular Electronics, 
June issue of Radio -TV Experimenter, Febru- 
ary issue of Popular Mechanics, April issue 
of Science & Mechanics, and the August issue 
of Radio -Electronics! 

Now Compare The Features .... And The 
Price! 
In addition to the ones already mentioned, 
there's the high definition 70° 21" color tube 
with anti -glare bonded safety glass; 24,000 
volt regulated picture power; 27 tube, 8 diode 
circuit; deluxe Standard -Kollsman VHF 
tuner with push -to -tune fine tuning for indi- 
vidual channels and transistorized UHF 
tuner for all- channel (2 -83) reception; auto- 
matic color control and gated AGC for peak 
performance; line thermistor for longer tube 
life; two hi -fi outputs plus tone control; trans- 
former operation ; chassis & tube mounting 
on sturdy one -piece metal support for easy 
set -up and servicing; plus a low price of only 
$399. 

Use The Coupon & Order Yours Now! 
And be sure to check the appropriate box to 
get your Free new 1965 Heathkit Catalog 
with complete descriptions & specifications 
of the GR -53A as well as over 250 easy -to- 
build kits! 

Kit GR -53A, chassis, tubes, mask, UHF & 
VHF tuners, mounting kit, and special 
6" x 9" speaker, 127 lbs $399.00 

The Only Color TV You 
Can Install 3 Ways! 

1. In New Heathkit Deluxe Walnut Cabinet (Illust. 
above), model GRA -53 -7, 85 lbs $115.00 

2. In Heathkit walnut- finished hardboard cabinet 
( Illust. below), model GRA -53 -6, 52 lbs....$49.00 

3. In a wall, bookshelf, or custom cabinet! 

FREE! 1965 

Heathkit Catalog! 

HEATH COMPANY, Dept. 20 -10 -3 
Benton Harbor, Michigan 49023 

Enclosed is $ , plus shipping. 

Please send Modells) 

p Please send FREE 1965 Heathkit Catalog. 

Name 
(Please Print) 

Address 

City State Zip 
Cl -193 

Prices & specifications subject to change without notice. 
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e POWER LAB 
Operates 

your whole 
shop! 

A Complete 
POWER 

SUPPLY IN 
ONE UNIT 
either KIT 
or WIRED 

A Battery Eliminator A Battery Charger 
A High Current Line Voltage Variac An 

AC Line Voltage Meter An AC Line Am- 
meter An AC Line Wattmeter An AC 
Line Isolation Transformer A Low Vol- 
tage, High Current AC Supply A DC Line 
Voltage Variable Supply A DC High Cur- 
rent Ammeter An AGC Bias Box 

DC power available is 0 -30 v. at 10 amps 
and 110 -180 v at .075 amps. (1 amp in- 
termittent) AC power: 0 -24 v at 20 amps: 
90 -140 v at 10 amps continuous (1000 
watts) and 20 amps intermittent (2000 
watts) without isolation: 90 -140 v at 3 
amps (300 watts) with isolation. Meter 
reads AC DC current to 20 amps. AC DC 
voltage to 180 v: power to 2 KW. 12 x 
81/2 x 51/4". For 110 -120 v, 60 cycle AC. 

MODEL 713 -K (kit) (300 watts of 
isolation) NET $69.95 

MODEL 713 -W (wired) NET 89.95 

MODEL 711 -K (kit) (100 watts of 
isolation) NET 59.95 

MODEL 711 -W (wired) NET 74.95 

Send for complete catalog of the Precise 
line of Oscilloscopes, Voltmeters, Decade 
Boxes, Signal Generators, Power Sup- 
plies, Tube Testers. 

PRECISE ELECTRONICS AND 
DEVELOPMENT CORP. 
Division of Designatronics, Inc. 

76 East 2nd St, Mineola, L. I., N. Y. 

send for NEW FREE 
CRYSTAL CATALOG 

with NEW TRANSISTOR 
OSCILLATOR CIRCUITS 

3 PLANTS TO SERVE YOU BETTER 

HERMETICALLY SEALED 
PRECISION GROUND 

CUSTOM -MADE 
NON -OVEN CRYSTALS 

Gold or silver plated, spring mounted. vacuum 
sealed or inert gas, high freq. stability, 10 
milliwatt max. current cap. Meet mil. specs. 

1000KC to 1600KC (Fund. Freq.) 
Prices on Request 

1601KC to 2000KC (Fund. Freq.) $5.00 ea. 
2001KC to 2500KC (Fund. Freq.) 4.00 ea. 2501KC to 5000KC (Fund. Freq.) 3.50 ea. 
5001KC to 7000KC (Fund. Freq.) _ __ 3.90 ea. 
7001KC to 10,000KC (Fund. Freq.) -_ 3.25 ea. 
10,001KC to 15,000KC (Fund. Freq.) 3.75 ea. 
15MC to $OMC (Fund. Freq.) 5.00 ea. 

OVERTONE CRYSTALS ' 

ISMC to 30MC Third Overtone ______..$3.85 ea. 
30MC to 4OMC Third Overtone __ 4.10 ea. 
40MC to 65MC Third or Fifth Overtone 4.50 ea. 
65MC to 100MC Fifth Overtone 6.00 ea. 
DRAKE 2 -B Receiver Crystals $4.00 

(All Channels -Order by Freq.) 
OVEN -TYPE CRYSTALS 

For Motorola, GE, Gonset, Bendix, etc. 
Add $2.00 per crystal to above prices 

SUB- MINIATURE PRICES slightly higher 

ORDER FROM CLOSER PLANT 1t 
TEXAS CRYSTALS ̀ 4'. 

DEPT. RE Division of 
1000 Crystal Drive 
FORT MYERS, FLORDA 
Phone 813 WE 6 -2109 

AND 
4117 W. Jefferson Blvd. 
LOS ANGELES, CALIF, 
Phone 213 -731 -2258 
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New 

and 

is 2 ma, so the tube should hold up well 
in color TV circuits. The 3CA3 has an 
octal base, and its heater is rated at 3.6 
volts, 225 ma. RCA is the designer. 

ennconductors 6LF8 
Another in a growing number of 

tubes developed especially for special- 
ized color TV circuits, the 6LF8 is a 
high -mu triode /sharp -cutoff pentode 
combination, with a triode designed for 
operation with positive grid bias. That 

ubes 
Novel novars- 
necessary nuisance? 

Until now, novar tubes looked just 
like overgrown 9 -pin miniature tubes. 
There were nine pins on the bottom, a 
little fatter than the miniatures' pins, 
and the envelope was just a little wider 
and taller. There was the familiar little 
nipple on top where a big machine 
sucked out the air and melted the glass 
closed around the hole. 

Now, announces RCA, we shall 
have novar tubes with bottom exhausts 
-down among the base pins. Just like a 
compactron! 

The purpose of the change, accord- 
ing to RCA, is to "permit the design of 
new equipment having greater compact- 
ness." Clearly, the new novars are short- 
er by the height of the old top nipple - 
about 3/8 inch. The company stresses 
that the new types are completely inter- 
changeable with the older novars. But 
we can't help feeling a paranoiac twinge 
that somebody is just trying to confuse 
us further! (We already have things 
like a 13PDQ8, a 14PDQ8, a 15- 
PDQ8. . . !) 

Wasn't it nice when, in a blush of 
optimism in the 1930's, the industry 
agreed to start standardizing on a new 
base with eight equally spaced pins 
around a thick black post with a key 
between pins 1 and 8? The 4 -pin, 5 -pin, 
6 -pin, little 7 -pin, bigger 7 -pin and big 
7 -pin bases were expected to drift into 
obscurity. And so they did. 

But now we have little tubes with 
7 pins, little tubes with 9 pins, big tubes 
with 9 pins and a stem on top, big tubes 
with 9 pins and no stem on top, medium 
sized tubes with 10 pins (see "New 
Semiconductors and tubes," August is- 
sue), squat little tubes with 12 pins and 
a nipple on the bottom. And some of 
them have top -cap connections, and 
some don't. 

Who's keeping score? 

3CA3 
This TV high -voltage rectifier fea- 

tures a 30,000 -volt peak- inverse rating 
(which the older 3A3 offers also), but 

H,K,IS 

C Q Q lc 

3CA3 

combines that with a 100 -ma peak plate 
current rating- higher than any tube of 
its kind till now. Average plate current 

GT 

6LF8 

makes it useful for certain kinds of color 
TV video amplifier stages. When the 
triode is operated with a grid bias of +3 
volts, its amplification factor is 40. The 
maximum grid ratings are 4 volts and 
8 ma. 

The pentode section features a 
controlled "knee' ' in its characteristic 
curve, intended to give linear amplifica- 
tion even at low plate voltages (around 
75 or so). Its transconductance is high: 
11,000 µmhos, which makes it a good 
video output stage. 

MCR1304 series SCR's 
A new series of 8- ampere silicon 

controlled rectifiers nearly 50% smaller 
than others currently available for that 
current rating has been announced by 
Motorola. Prices range approximately 
between $2 and $6. The units are la- 

beled with suffix numbers 1 through 6 
to indicate voltage ratings from 25 to 
400. Designed to operate within a junc- 
tion temperature range of -40 to 
+100°C, they are housed in a newly 
developed steel case less than 3/8 inch in 
diameter by just over IA inch high. 

Low -noise, low -cost 
audio transistors 

Four new silicon n -p -n planar tran- 
sistors, designed especially for low -level 
audio use in home -entertainment equip- 
ment, were announced recently by 
RCA. They do not as yet have EIA 
"2N -" numbers, but are numbered seri- 
ally under RCA's system. 

The best of the lot, the 40233, has, 
in the words of Mr. D. P. Heacock, 
manager of market planning for RCA's 
Consumer Semiconductor Department, 
"exceptional low -noise and low -leak- 
age characteristics for critical preampli- 
fier circuit designs. . . " 

All four have a maximum collector 
current rating of 100 ma, a collector -to- 
emitter breakdown voltage of 18, a 
gain- bandwidth product of 60 mc. 

RADIO -ELECTRONICS 
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WI"I'Ybother with makeshift 

twist -prong capacitor replacements ? 

Small- signal ac current gain of the 
40231 and 40234 is 80, typically. The 
40232 and 40233 have gains of 175 
typically. The 40233 has a noise figure 
of only 2 db at 10 kc. That suggests that 
it might be possible to design a single - 
transistor emitter follower with a 1.5- 
megohm or higher input impedance. 

Further information and technical 
details are available in the "RCA- 40231, 
40232, 40233 and 40234 Technical Bul- 
letin," available from Commercial En- 
gineering, RCA Electronic Components 
& Devices, Harrison, N.J. 

Vhf -uhf cathode ray tubes 
These tubes can be used to monitor 

rf output, modulation, etc., directly, 
without demodulation. One type, the 
D13 -23, for uhf, can be tuned from 300 
to 900 mc. The other, for vhf, can dis- 
play signals from 0 to 250 mc. 

To display signals directly at these 
high frequencies, the new tubes from 

Amperex use a number of short deflec- 
tion plates to decrease transit time and 
to make it possible to use the tubes in 
distributed lines or low- capacitance 
tuned circuits. 

Both types are electrostatically fo- 
cused and deflected, have 5 -inch flat fac- 
es and use helical post- deflection accel- 
eration systems. 

6JS6 
The variety of hobbies is almost 

unlimited. Looks like tube designers 
have come up with a new spare -time ob- 
session recently: designing TV horizontal 
output tubes. The 6JS6, just announced 
by General Electric, is another in a stag- 
geringly long line of big sweep bottles. 

GI© 'I0 ONC 
G30. OIC 

G2 O 
K©Og`®0G2 

H 

6JS6 

G3 

It has a plate dissipation of 28 watts and 
can stand 7,500 volts peak from plate to 
cathode. Peak cathode current is 1.1 
amperes. The beam plates (labeled G3 
on the base diagram) are brought out to 
independent pin connections so that the 
designer can bias them positive and 
eliminate uhf "snivets ". 

The 6JS6 is a compactron with a 
6.3 -volt, 2.25- ampere heater. Its con- 
struction makes it possible to operate it 
in any position. Looks like it might be 
just the bottle for the final in a low -power 
ham rig. Wonder how a pair of these 
would work in a SSB linear? END 
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When you substitute capacitor sizes and ratings, 

you leave yourself wide open for criticism 

of your work ... you risk your reputation .. . 

you stand to lose customers. It just doesn't 
pay to use makeshifts when it's so easy to get the 

exact replacement from your Sprague distributor! 

Get the right SIZE, 

right RATING every time 

with improved 

SPRAGUE 

'` w 

= ,, TWIST-LOK® 0 

CAPACITORS! 

1,863 different capacitors to choose from! 

The industry's most complete selection of twist-prong capacitors, 

bar none. Greater reliability. too. Exclusive Sprague cover design 

provides a leak -proof seal which permits capacitors to withstand 

higher ripple currents. 

GET YOUR COPY of Sprague's com- 

prehensive Electrolytic Capacitor 

Replacement Manual K -107 from 

your Sprague Distributor, or write 

Sprague Products Co., 81 Mar- 

shall Street, North Adams, Mass. 

WORLD'S LARGEST MANUFACTURER OF CAPACITORS 

5S-116 63 Ft 

SPRAGUE 
THE MARK OF RELIABILITY 
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NOW 
BUILD YOUR OWN 

PAINTED CIRCUIT 

with versatile 
VEROBOARD - Universal 
wiring board is a XXXP 

board with a series of 
copperstrips bonded to 
one side pierced with an 

overall matrix of holes 
spaced at .2" across x .1 

along the length. 

acro board* 

ALL YOU NEED IS 

VEROBOARD Available 4.8 "x18" 
and 4.8 "x5.8" 

ásrii'r a is' w`i;y'' i ' i' t e+ 
vERQBQA$p 

COkPpNENT 
71G 

SPOT-FACE 

CUTTER- 
To break copperstrips and form a 
circuit. 

FREE** DESIGN 

SHEET- 
Printed replica of the VEROBOARD 
for layout. 

VERO COMPONENT 

JIG- 
Accurately forms component leads 
to fit VEROBOARD. 

4.8 x 18 full inches - cut off the size you need. Good for 5 or 
more circuit boards. 

Used by design engineers in 18 countries VEROBOARD 
gives you a finished printed circuit - not just a breadboard. 

No expensive terminals and tools required - just insert 
components and solder. 

Add or remove components - modify or change your cir- 
cuits - FREELY! 

Over 4000 holes and continuous parallel strips form the 
logical printed wiring board for all applications. 

Ideal for any circuit -amplifiers, intercoms, IF, RF, trans- 
ceiver, diode cards, experimental or transistor radio. 

With REI VEROBOARD 
Patented ' ' ' ' ' INE M IM I= M EIN = 

8 

VERO ELECTRONICS INC. 
48 ALLEN BLVD. 
FARMINGDALE, NEW YORK 

-RE1 VEROBOARD 4.8 x 18 

_RE2 VEROBOARD 4.8 x 5.8 

_VERO DESIGN SHEET 

_SPOT FACE CUTTERS 

_COMPONENT JIG 

@ $7.95 

2.95 

.75 

1.95 

1.75 
ENCLOSE CHECK OR MONEY ORDER - NO C.O.D. ADD 50c FOR HANDLING 
AND POSTAGE. 

TELEVISING THE MOON 

continued from page 31 

springs on our robot capsules, now advocated by many de- 
signers, we could use large -20- to 30- foot- sturdy poly - 
sterene or other plastic balloonlike spheres, equipped with 
retrorockets. On the airless moon they could not of course 
float. They would be automatically gas- inflated before land- 
ing, hence would settle slowly with little shock that might 
damage the multiplicity of the capsule's delicate instru- 
ments. -H.G. 

I in s, ,i.i television cameras were used to take the iunar ¡'Iii iu- 
graphs. The two middle ones (top and bottom) transmit at the 
rate of one full -scan picture every 2.5 seconds. The four outer 
ones are 12 times faster and send back one partial -scan (and 
therefore smaller) picture every 0.2 second. Together with their 
supporting transmitter system, they were designed and built for 
the Ranger probe by RCA for the National Aeronautics and Space 
Administration. (RCA photo) 

Last photograph taken by Ranger Ill before it struck the Moon. 
Only part of a picture was taken when the camera was destroyed 
-the pattern at the bottom is receiver noise. Picture was taken 
1,000 feet above the Moon's surface and covers an area about 
100 x 60 feet. The smallest craters that appear in the photograph 
are about 3 feet in diameter and 1 foot deep. Picture was taken 
at 6:25 a.m., Pacific Daylight Saving Time, July 31. (NASA photo) 
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A diagrammatic rough sketch of a number of strong polyethy- 
lene or other plastic balloon -like bodies to enable a special instru- 
mented unmanned soft landing on the moon. The central body 
carries, in a special metal case, all instruments to investigate the 
moon physically. continued on page 80 

Fill in coupon for a FREE One Year Sub- 
scription to OLSON ELECTRONICS' Fantas- 
tic Bargain Packed Catalog -unheard of 
LOW, LOW, DISCOUNT PRICES on Brand 
Name Speakers, Changers, Tubes, Tools, 
Stereo Amps, Tuners, CB, Hi -Fï s, and 
thousands of other Electronic Bargains. 
Credit plan available. 

NAME 

ADDRESS 

CITY ZONE STATE 

If you have a friend interested in electronics 
send his name and address for a FREE sub - 

..scription also. 

OLSON ELECTRONICS, INC. 

303 S. Forge Street Akron, Olio 44308 

OCTOBER, 1964 

ENGINEERS and 

TECHNICIANS 
Sitli('sirlc' nl't'ls('u-ti 

COMMUNICATIONS FIELD ENGINEERS 
Must have a minimum of 4 years maintenance in any 
one of the following: 

TELEPHONE -INSIDE & OUTSIDE PLANT 
RADIO FREQUENCY INTERFERENCE 
TROPOSCATTER /MICROWAVE 
NAVAGATIONAL AIDS -GROUND 

RADAR FIELD ENGINEERS 
Stateside assignments for men with 8 years in ground 
radar systems and 2 years' technical education. 

COMPUTER MAINTENANCE TECHNICIANS 
Minimum of 3 years' maintenance experience on FSQ -7 

or FSQ -8 systems, Stateside openings. 

Qualified candidates please send complete resume to 
Mr. Don Kirkland, Dept. 804 

PHILCO TECHREP DIVISION 
A Subsidiary of Ford Motor Co. 

P.O. Box 10 FT. WASHINGTON, PA. 19034 

An Equal Opportunity Employer 

NO COMPETITORS 
Nobody else but EMC designs in so much value 

Full -view meter gives 
direct. clear -cut qual- 
ity indications. 

Three heavy -duty 
controls for quick 
set -up of all tests. 
Check a fistful of 
tubes in the time 
it often takes to 
test one. 

12 slide switches for 
individual selection of 
tube pins provides 
versatility in testing, 
prevents obsolescence. 

Compact, light 
weight portabìl. 
ity. Use it on the 
bench or in the 
field. 

Full cumple. 
ment of sturdy 
sockets accepts 
compactron (12- 
pin), nuvistor, 
novar, 10 -pin. 
9 -pin, octal, 
!octal. and miniature 
tubes. 

Precise pro- 
p r a m m in g. 
Only one socket 
per tube -base 
configuration 
prevents acci- 
dental plug in. 

THE MODEL 213 saves you time, energy, money /Checks for shorts, leakage, intermittents, and quality / Tests 
all tube types including magic eye, regulator, and hi -fi tubes U Checks each section of multi -purpose tubes 
separately Gives long, trouble -free life through heavy -duty components, including permanently etched panel 

Keeps you up to date with FREE, periodic listings on new tubes as they come out In Your best dollar value 
in a tube tester. Available in high- impact bakelite case with strap: $28.90 wired; $18.90 in kit form. Wood 
carrying case (illustrated) slightly higher. 

EMC 
ELECTRONIC MEASUREMENTS CORPORATION 

625 Broadway, New York 12, New York 
Export:Pan -Mar Corp.,1270 B'way, N. Y. 1, N. Y. 

t - 
EMC, 625 Broadway, New York 12, N.Y. 

Rush me FREE catalog describing all EMC 
value -loaded test instruments and name of 
local distributor. 

NAME 

ADDRESS 

CITY 70NE -STATE 

o_ 
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SOLDERING TIPS 
FOR HI -FI KIT BUILDERS 

HEAT WIRES NOT THE SOLDER 
Wires or leads will then become hot enough 
to melt the solder and it will flow into the 
joint. Never apply heat directly to the solder. 

TELEVISING THE MOON 

continued from page 79 

Rather than the usual mechanical tripod soft landing, which 
may not be wholly satisfactory, the balloon -like soft- landing ar- 
rangement is thought to be better. 

These balloonettes can be anywhere from 20 to 30 feet in diam- 
eter and are inflated upon landing with an inert gas such as helium. 
Because the moon is airless, the balloons have no buoyancy but 
the equipment will land softly on account of retro- rockets. The 
robot lunar instrumentation will make seismic tests, exploring the 
moon for expected earthquakes. Chemical -physical tests are re- 
ported at intervals to earth. Due to the wide fluctuation of the 
lunar temperature, from 200° above to 250° below zero, it is ex- 
pected that these fluctuations may give rise to cathode -ray like 
currents near the surface of the moon, which need investigation. 
How often do micrometeorites strike a given square yard on the 
airless moon? These and other questions will be answered by radio 
to earth. 

USE PROFESSIONAL EQUIPMENT 
Virtually all radio and TV servicemen use 
Weller Dual Heat Soldering Guns. A Weller 
Expert Soldering Kit includes everything you 
need for strong, noise free connections. 

A Weller Dual Heat Gun is indispensable in 
electronic soldering. Heat and spotlight 
come on instantly when trigger is pulled. 
2 trigger positions let you switch instantly 
to low 100 -watt or high 140 -watt heat. Low 
heat prevents damage to components and 
prolongs tip life. High heat is ready when 
you need it. 
Kit includes gun in plastic utility case, 3 
tips, tip wrench, flux brush, soldering aid 
and solder. Model 8200PK $8.95. Weller 
Electric Corp., Easton, Pa. 

WORLD LEADER IN SOLDERING TECHNOLOGY 

80 

Simple Thermocouple Checks 
Electronic Temperature Recorders 

Make up a little thermocouple according to the drawing 
below and you'll have a quick, sure way of pinpointing elec- 
tronic temperature- recorder troubles. Disconnect the ampli- 

-4 
ALLIGATOR CLIPS 

IRON IRON 

CONSTANTAN 

JUNCTIONS --7 
JUNCTION I TWISTED a JUNCTION 2 

SOLDERED 

fier input leads from the measuring circuit and clip on the 
test couple. Warm junction 1 by grasping it between your 
thumb and index finger. The balancing motor should rotate. 
Release junction 1 and warm junction 2. The motor should 
stop and begin turning the other way. With a defective am- 
plifier or motor, the system will operate in only one direction 
or not at all. -F. G. Lewis 

Norelco 200 Tape Recorder 
Automatic Stop Won't Work 

A Philips /Norelco 200 tape recorder was brought in to 
us with the complaint that when tapes with automatic stop 
foil were used, the machine failed to stop automatically as it 
should. We tried the mechanism by shorting the foil contacts 
with a screwdriver while the unit was in its PLAY function. 
All we got was a loud snap. 

RADIO -ELECTRONICS 
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Hunting further, we found that the arm that supports 
the stop -bar electromagnet was loose ( the two screws at the 
left edge of the photo). Resetting and tightening the bolts 
corrected the trouble, and a dab of service cement sealed 
them tight. 

That arm is the only means of adjusting the stroke of 
the stop electromagnet. -Steve P. Dow 

VIDEO 
DET 

AGC 

AGC 

Zenith 16Y20 Fade -out 

I/ 2 6AU8 
VIDEO OUTPUT 

47PF 

1( 

180 K 

ff 
TO SOUND IF 

II 
3PF 

3BÚ8 
8K 

NOISE LIM 8 SYNC SEP 

1.2 
MEG ; 

39K 

.0033 

350K 

2.2 680K 
MEG 

2.7 I 

MEG 

2 

.01T 

.01 

180K 

HORIZ DISCH GRID 

3.3 s68K 
MEG 2 

4.7 K 

.01 

7K 

TO 

CRT 
CATH 

sl 

CONTRAST 

I.8K 

115V u245V 245V 

Set operates normally for 30 or 40 minutes, then picture 
and sound both fade out, leaving nothing but a white raster. 
If you can get a faint picture by turning the age control wide 
open, replace C16, the .O1 -0 ceramic between pin 9 of the 
3BU8 and one side of the contrast control (circled in the 
schematic). We have had several sets with this trouble.- 
bin Wilhelm 

Philips EL3542 Tape Recorder 

The customer's complaint was that the level of record- 
ing varied intermittently. After continued "soaking," it was 
found that the screen feed resistor to the EF86 had gone 
high. Replacing this cured the fault permanently. -Niall 
O'Riordan END 
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BECOME A RADIO TECHNICIAN 
for only 526.95 

BUILD2O RADIO 
CIRCUITS AT HOME 

with the New Progressive 

RADIO "EDU- KIT" 
All Guaranteed to Work! 

PRACTICAL only 
HOME $ 95 
RADIO 
COURSE 

NOW INCLUDES * 12 RECEIVERS * 3 TRANSMITTERS 
* SQ. WAVE GENERATOR 
* AMPLIFIER 
* SIGNAL TRACER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 

TRAINING ELECTRONICS 
TECHNICIANS SINCE 1946 

* No Knowledge of Radio 
Necessary 

* No Additional Parts or 
Tools needed * Excellent Background for TV * School Inquiries Invited * Attractively Gift Packed 

FREE EXTRAS 
SET OF TOOLS RADIO & ELECTRONICS TESTER ELECTRIC SOLDERING IRON TESTER INSTRUCTION MANUAL MEMBER- SHIP IN RADIO -TV CLUB: CONSULTATION SERVICE HI -FI GUIDE 
QUIZZES TV BOOK FCC AMATEUR LICENSE TRAINING 
RADIO BOOK PRINTED CIRCUITRY PLIERS -CUTTERS ALIGNMENT TOOL WRENCH SET CERTIFICATE OF MERIT 

VALUABLE DISCOUNT CARD 
WHAT THE "EDU -KIT" OFFERS YOU 

The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at 
a rock-bottom price. Our kit is designed to train Radio iS Electronics Technicians, 
making use of the most modern methods of home training. You will learn radio 
theory, construction, servicing, basic Hi -Fi and TV repairs, code, FCC amateur 
llcenae requi learn 

how to read and interpret sche- 
matics. 

11 learn how identify radio s. how to and solder, 
interpret 

to electron how mount and lay out radio parts, operate 

of 
dollars , how 

radio 
build rod i es. Today a is ono longer education to spend 

hundreds dollars for a ri course. You will 
$26.95 

a base education in radio, 
worth many times the small price you pay, only 526.95 c mpl etc. 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" wa pecifically prepared for any person Who 

has a desire to learn Radio. The 'Edu -Kit" has been used successfully by young 
and old in all parts of the world, by many Radio Schools and Clubs in this country 
and abroad. It i used for training and rehabilitation of Armed Forces Personnel 
and Veterans throughout the world. 

The Progressive Radio Edu -Kit" r quires no in tructor. All instructions are 
included. Every step is 

e 
arefully explained. You cannot make a mistake. 
PROGRESSIVE TEACHING METHOD 

The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the world, and is universally accepted as the standard in the field of electronics training. 
The 'Edu -Kit" u the modern educational principle of "Learn by Doing.' Therefore, you will 

uses 
circuits, perform jobs and conduct experiments to Ilustrate the principles which you learn. 

You begin by examining the various radio parts included in the "Edu- Kit." You then learn the function, theory and wiring of these parts. Then you build a simple radio. With this first set, you will enjoy listening to regular broadcast stations, learn theory, practice testing and troubleshooting. Then you build a more re ad- vanced radio. learn more advanced theory and techniques. Gradually, in a pro - gressive manner, and at your own rate, you will find y1ke 
a 

rslf Constructing re advanced multi -tube radio circuits, and doing work like professional Radio Technician. 
Inc'uded in the "Edu -Kit" course are 20 Receiver, Transmitter, Code Oscillator. Signal Tracer, Signal Injector, Square Wave Generator and Amplifier circuits. These are not unprofessional "bread board" experiments, but genuine 

means 
enuine radio circuits, a n- structed by of professional wiring and soldering metal chassis, plus the new method of radio instruction known as "Printed Circuitry." These ireu its operate on your regular AC or DC house current. 

In order to provide a thorough, well-integrated and easily -learned radio course, the "Edu -Kit" includes practical work as well as theory; troubleshooting in addi- tion to construction; training for all, whether your purpose in learning radio be for hobby, business or job; progressively -arranged material, from fro simple 
R 

circuits to well -advanced topics in Hi -Fi d TV. Your studies will be further aided by Quie materials and our well -known FREE Consultation Service. 
THE "EDU -KIT" IS COMPLETE 

You will receive a l l parts and instructions n a r y to build 20 different radio 
e 

and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, variable, i electrolytic. mina, ceramic and Paper dielectric condensers. resis- tors. tie strips, coils, hardware, tubing, punched metal chassis, Instruction Manuals. hookup wire, solder, selenium rectifiers, volume controls. a itches, knobs, etc. addition. ddition. you receive Printed Circuit materials, i eluding Printed Circuit Chas - 
s 

i 
special tube sockets, hardware and instructions. You also receive a useful set } tools, a professional electric soldering iron, and elf- powered Dynamic Radio i Electronics Tester. The "Edu -Kit" also includes Code Instructions and the Pro- gressive Cede Oscillator, in addition to the F.C.C. -type Questions and Answers for Radio Amateur License training. You will also receive lessons for servicing with 

the Progressive Signal Tracer and the Progressive Signal Injector, and a High Fidelity Guide and Quiz Book. Everything is yours to keep. 
J. Statatia, of 25 Poplar Pl., Waterbury, Conn., writes: "t have repaired several sets for my friends. and made money. The "Edu -Kit" paid for itself. I was ready to spend S2a0 for a Course. but I found your ad and sent for your Kit." 

UNCONDITIONAL MONEY -BACK GUARANTEE 
The Progressive Radio "Edu -Kit" has been sold to many thousands of indi. VIduals, schools and organizations, public and private, throughout the world. It Is recognised internationally as the Ideal radio course. 
By Popular demand the Progressive Radio "EduKit" Is now available In 

Spanish as well as English. It is understood and agreed that should the Progressive Radio "Edu -Kit" be returned to Progressive 'Edu -Kits" Inc., for any reason whatever, the pur- 
chase price will be refunded In full, without quibble or question, and without del. 

The 
ay 

high recognition sir which Progressive 
Is 

"Edu -Kits s Inc. hd earned through 
Its many years f service to the. public due 

the highest 
insistence stand ards the maintenance er% perfect engineering, the highest i Guarantee stand- 

ards, ards and 1005/e adherence to its Unconditional Money -Bark Guarantee. As result, we do of have a single dissati N;ed Customer throughout the entire world. 

ORDER FROM AD - RECEIVE FREE BONUS 
RADIO & TV PARTS JACKPOT WORTH $15 

Send "Edu -Kit" Postpaid. 1 enclose full payment of $26.95. 
Send "Edu -Kit" C.O.D. I will pay $26.95 plus postage. 

O Send me FREE additional information describing "Edu- Kit." 
Name 

Address 

I- 

Progressive "EDU -KITS" Inc. 1186 Broadwa 
etty, N 

vc.228 -G 

(ATT. S. GOODMAN, M.S. in ED., PRES.) 
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EICO's complete new 
color TV lab for the pro 

Color TV servicing is a job for professionals -and 
Eico's new color TV test equipment is designed 
to their requirements. Critical professionals 
know they can depend on EICO for accuracy, 
reliability, and laboratory standard performance. 

PROFESSIONAL PERFORMANCE COLOR TV 
TEST INSTRUMENTS 

(A) MODEL 380 SOLID STATE N.T.S.C. STAND. 
ARD COLOR SIGNAL & DOT -BAR GENERATOR 
(PAT. PEND.) Completely standard 100% fully 
saturated N.T.S.C. color signals, including both 
chrominance and luminance signals exactly as 
specified. Color burst is precisely gated and de- 
layed according to N.T.S.C. standards. Phase 
angles are permánently established by a linearly 
distributed delay line. No adjustments are ever 
required. Provides square "clean" waveforms 
without significant overshoots or ringing. In ad- 
dition to generating 11 different color signals, 
one at a time, for hue and demodulator adjust- 
ments, the Model 380 generates dots, cross- 
hatch, horizontal lines, and vertical lines for 
convergence and linearity adjustments. Both 
video and RF outputs are provided, with gain 
controls. Three crystal -controlled oscillators for 
color burst and color information, convergence 
and sync signals, and RF output on TV channel. 
Outstandingly compact and weighs only 4 lbs. 
Kit $129.95. Wired $169.95. 

(B) MODEL 369 TV -FM SWEEP & POST.INJEC- 
TION MARKER GENERATOR (CRYSTAL -CALI- 
BRATED) For visual alignment of color or B &W 
TV, and FM receiver RF & IF circuits. Five sweep 
ranges from 3 -220 mc and four marker ranges 
from 2-225 mc, plus a crystal marker oscillator. 
Sweep circuit is purely electronic. Retrace blank- 
ing. A 3 -stage AGC circuit. Amplitude of the 
swept signal is constent even when the widest 
sweep width of 20 mc is used. Only the sweep 
signal is applied to the circuit under test. The 
markers are added, and the combined signal is 
fed to a 'scope. Kit $89.95. Wired $139.95. 

(C) MODEL 435 DC WIDEBAND 3" OSCILLO- 
SCOPE You'll be able to complete many more 
color or B &W TV service calls on location if you 
can take your 'scope with you. EICO's 435 is 
really portable (1/3 the size of conventional 5" 
scopes) and fully equipped to do the job. Quality 
equal to or better than the finest 5" TV service 
scopes is achieved with a far sharper, brighter 
trace on a flat -face CRT. Flat from DC -4.5mc 
(+1, -3db). Zener diode -controlled square wave 
calibrating voltage, edge -lit calibration grid. Au- 
tomatic sync full retrace blanking. Kit $99.95. 
Wired $149.95. 

ONE MORE MATCHING INSTRU- 
MENT EQUIPS YOU FOR FM 
STEREO SERVICING. MODEL 
342 FM MULTIPLEX SIGNAL 
GENERATOR. A compact instru- 
ment for test or alignment of 
multiplex circuits of FM Multi- 
plex Stereo receivers. Enables 
you to quickly measure and ad- 
just channel separation and bal- 
ance, or the input level needed 
for synchronization or switch - 
over to stereo operation. 

Kit $99.95. Wired $149.95. 

Visit the PICO exhibit in fhe Pavilion of American Interiors at the World's Fair. r 
/UM EICO Electronic Instrument Co., Ind. 
131 .01 39th Avenue, Flushing, N.V. 11352 

Send new 1965 catalog 
featuring more than 230 EICO Products. 

Name 

Address 

City 

L 
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la 
AM OISE, 
VOLUME 
CONTROL 

CONTACT 

VOLUME CONTROL AND 
CONTACT RESTORER 

No -Noise ( aerosol spray). 
Non -flammable, nontoxic, 
won't affect plastics and 
contains no carbon tetra- 
chloride. - Electronic 
Chemical Corp., 813 
Communipaw Ave., Jer- 
sey City 4, N. J. 

FM ANTENNA AMPLIFIER 

11AEa ?,; 
"fM 

gUi 
-.------ 

t '141)1$704V4 
t 

Supercharger. Transistor 2N2495. Gain 
minimum +17 db. Bandpass 88-108 mc. 
Response, flat ±;i db. Vswr input 1.2:1, 
output 1.25:1. Signal input 0.25 to 45,000 
av: maximum signal output 360,000 µv. 
Input and output impedance 300 ohms. 
117 volts, 60 cycles, 2.1 watts. -Winegard 
Co., Burlington, Iowa. 

POWER DRIVER 

The ID -75, a 75 -watt driver designed for 
high -power and special- purpose sound 
installations, closely resembles the firm's 
30 -watt driver in that it takes little space 
(4% -in. diameter, 3% in. long) . This is due 
to a new diaphragm design featuring a 
convex /concave configuration. Frequency 
response 150 to 7,000 cycles. -LTV Uni- 
versity, 9500 W. Reno, Oklahoma City, 
Okla, 

CRYSTAL CARTRIDGE REPLACEMENT 

Model 20T1 and 20T2, both stereo. 20T1 
( illustrated ) : output voltage 1.0, compli- 

ance 1.0 x 10 -6 cm /dyne, separation 12 
db, tracking force 8 grams. Also plays LP, 
45- and 78 -rpm records. 20T2: output 2.0 
volts, other specs same as 20T1. Model 
14T: mono, output 3.6 volts, compliance 
1.0 x 10 -6 cm /dyne, tracking force 10 
grams. With or without mounting bracket 
and turnover needle knob. -Sonotone 
Corp., Elmsford, N. Y. 

METAL FILM RESISTORS 

M -07 and M -20, of RLO7 and RL20 type 
with parameters exceeding requirements 
of MIL -R- 22684. 1% tolerance with TC of 
100 ppm maximum. fl -watt M -07 rated 
for 250 volts: 1z -watt M -20 at 350. Re- 
sistance values for M -07 from 50 to 150,- 
000 ohms; M -20 from 50 to 500,000 ohms. 
-Clarostat Manufacturing Co., Inc., 
Dover, N. H. 

TINY CB TRANSCEIVER 

The Messenger III, has 18 transistors and 
9 diodes, measures 2h x 6 %t x 8% in. It is 
interchangeable for mobile, base -station 
or portable field -pack use ( 5 -watt battery 
powered) . Double- conversion receiver 
with 4.3 -mc first i.f. Will cover any 11 
channels in the 23- channel band. -E. F. 
Johnson Co., Waseca, Minn. 
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FREE MAIL 
CARD 
TODAY 

WORLD'S LARGEST ELECTRONICS CATALOG 

WITH THE BIGGEST SAVINGS IN ALLIED'S HISTORY 

490 
VALUE - 
PACKED 
PAGES 

send today for your money- saving 

including the 
COMPLETE 

knight-kit' 
CATALOG 

4111/ED 1965 CATALOG 
BIGGEST SELECTION 

PLUS 

SPECIAL PRODUCTS 
AND EXCLUSIVE 

VALUES AVAILABLE 
ONLY FROM 

au/Ea 
EXTRA! BARGAIN PARTS SECTION! 

BIGGEST SAVINGS ON: 
Famous Build- Your -Own Knight -Kits" 
Our Own Knight Stereo Hi -Fi 
Other Famous -Make Stereo Components 
& Complete Systems 
Tape Recorders and Tape 
Phonographs and Accessories 
FM -AM and AM Radios 
CB Transceiver Values 
PA Systems & Intercoms 
Ham Station Equipment 
Test and Lab Instruments 
Automotive Electronics Equipment 
TV Tubes, Antennas, Accessories 
Parts, Tubes, Transistors 
Tools and Hardware Books 

satisfaction guaranteed or your money back 

EASY TERMS: Use the Convenient Allied Credit Fund Plan 

For your FREE 1965 ALLIED 
Catalog, fill in card, detach and 
mail now. (Please give other 
card to an interested friend.) 

SEND 
CARD 
TODAY 
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NOW 
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State 
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FREE 
,ILL /ED 
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AlL1E0 Fl 
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FREE 
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1965 ELECTRONICS CATALOG 

WORLD'S LARGEST BIGGEST SELECTION 
WITH THE BIGGEST SAVINGS IN ALLIED'S HISTORY! 

1965 knight -kits -save more than ever 

NEW 
Electronic 
Exposure Meter- 
ultra- sensitive, 
professional 
performance 

NEW 
KG -834 Solid -State 
54 -Watt Stereo Hi -Fi 
Amplifier -at 
amazing low cost 

NEW 
Electronic Auto 

Analyzer for 
troubleshooting 
ignition systems 

NEW 
C -560 Deluxe 
CB Transceiver 
with transistorized 
power supply 

NEW 
King -size 6" VTVM- 
tops in accuracy at 

the lowest price 

See many other outstanding do -it- 
yourself kits: Hi -Fi, Hobby, Citizens 
Band, Amateur, Intercom, Test In- 
strument- wonderfully easy to 
build- savings up to 50 %. 

NEW STEREO HI -Fl -most for your money 

NEW 
Knight KN -330 Ster- 
eo Hi -Fi Receiver - 
top performance at a 
new low price 

NEW 
Knight KN -990A De- 
luxe Hi -Fi Record 
Changer at tremen- 
dous savings 

NEW 
Knight KN -2350 
Speaker System - 
acoustic suspension 
type at lowest cost 

CITIZENS BAND TRANSCEIVERS -top values in CB 

NEW 
Knight KN -2565 23 Channel 
CB Transceiver -a deluxe per- 
former at big savings 

NEW 
Knight KN -2580 8- Channel CB 
Transceiver, with transistorized 
power supply 

PLUS. Tape Recorders and Tape Phonographs & Accessories 
FM -AM and AM Radios Ham Station Equipment Test and Lab 
Instruments Automotive Electronics Equipment PA Systems and 
Intercoms Top Values in Power Tools, Soldering Guns, Hardware 

Biggest Selection of TV Tubes, Antennas, Parts, Tubes, Tran- 
sistors, Books ... everything in Electronics for everyone. 

FREE 
SEND CARD TODAY FOR 
YOUR 1965 ALLIED CATA- 
LOG, and give one card to 
an interested friend. 

satisfaction guaranteed 
or your money back 

EASY TERMS: Use the con- 
venient Allied Credit Fund Plan to 
make your purchases. 

ALLIED RADIO 
loo N. Western Ave., Chicago, Illinois 60680 
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TAPE RECORDER 

Magnecorder 1028, for reels to 10'2 in. at 
tape speeds of 73 and 15 ips. Optional 
half- or quarter -track stereo heads. Plug - 
in transformers. Studio console or speech 
equipment. Portable case or adapter for 
rack or console mounting.- Midwestern 
Instruments, Inc., Magnecord Sales Dept., 
Box 7509, Tulsa 35, Okla. 

STEREO CERAMIC CARTRIDGES 

Models 21TR, 22T and 23T. Bracket of 

21TR retracts into head of arm under 
pressure; 2 protruding buttons act as 

bumpers. Compliance 5.5 x 10 -a cm /dyne; 
output voltage 0.60. Channel separation 
21 db. 21T: same cartridge with snap -in 

mounting bracket. 22T: same compliance, 
snap -in bracket, no retracting feature. 
23T: output voltage 0.40, same compli- 
ance as other two, snap -in mounting, ro 
retraction, but two "bottoming" buttons 
act as shock absorbers. All equipped with 
Sono -Flex needle. Sonotone Corp., Elms- 
ford, N.Y. 

COLOR SIGNAL GENERATOR 

Model 980, delivers a signal that warms up 
to peak stability in 15 seconds and remains 
stable all day. Crystal -controlled color 

bars. Steel case. Produces: 10 keyed 
color bars; pattern of 54 dots for dc or 
static convergence; crosshatch pattern of 

6 horizontal and 9 vertical bars for dy- 
namic convergence; overscan and linearity 
adjustments; 9 vertical bars for adjusting 
dynamic horizontal convergence controls; 
6 horizontal bars pattern for adjusting dy- 
namic vertical convergence controls. Clip- 

./ on antenna leads hook unit to TV set. 
-Seco Electronics, Inc., 1201 S. Clover 
Dr., Minneapolis, Minn. 55420 

4 

CERAMIC STEREO CARTRIDGE 

Featheride 149DF and 150DF in 10 -pack 
merchandising carton with point -of -sale 
literature. Spring- suspension permits 
cartridge to pivot when sudden force is 
applied, brings stylus off record surface 
and places soft "sole" on surface. Mounts 
in any arm with standard 31- or 7/16-in. 

mounting centers. 149DF tracks at 2-4 
grams; 150DF at 4-6 grams.- Electro- 
Voice, Inc., Buchanan, Mich. 
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+DC 
-DC-,,..! rAC 

ZERO OHMS 

500MA 100 MA 

di 2.5V 
10 MA 

10V ioa 

50V 
t -IMA 

XlF 
11105 -Rxl , ,` 
250V J\ F2x100 

1000V R x 10,000 

-104 OUTPUT 

ts.4 1/44 

COMMON 

e000v 

WV-38A 

+10A 

ráx 

AC5KV DC5KV 

NOW BETTER THAN EVER! 
The famous RCA WV -38A Volt -Ohm -Milliammeter 

NEW FEATURES... 39 DIFFERENT MEASUREMENT 

COLOR -CODED FRONT PANEL MARK- 
RANGES. 

ING simplifies operation, reduces MEASURES CURRENT from 50 micro - 

chance of error. amps full scale to 10 amps full scale. 

METER MOVEMENT PROTECTED SPECIAL 0.25 volt and 1.0 volt (full - 

AGAINST BURNOUT. Special silicon scale) DC ranges ... useful in check - 
diodes guard meter against overload. ing transistor circuits. 

PLUS... ... and many additional features that 

POLARITY REVERSAL SWITCH. Re- have made this instrument the best 

verses polarity of test leads without V O M buy on the market today. Only 

need for re- connecting. Handy for check- 
$47.95 Kit version, WV38A(K), only 

ing front-to-back resistance ratio of $29'95 ' 

Electrolytic capacitors and many types See it at your Authorized RCA Electronic 
of semiconductor devices. Instrument Distributor. 
'Optional distributor resale price. Prices subject to change without notice. Prices may be higher in Alaska, Hawaii and the west. 

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 

01% 
AO® 

Most Trusted Name in Electronics 
AO® 
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better than ever 
OGENUINE 

OISE" 

Available Only 

In 6 -oz. Spray Cans 

CLEANS, LUBRICATES, 
RESTORES AND PROTECTS 

Volume Controls, Push Button Assem- 
blies, Band Switches, Relays and other 
electrical contacts. 
Conforms rigidly to ALL Federal, State, 

Municipal Laws and Regulations! 

WON'T AFFECT 

PLASTICS 

NON- 

FLAMMABLE 

NON -TOXIC 

NO 

CARBON 

TET 

All NO -NOISE Aerosol Products 
NON- FLAMMABLE, NON -TOXIC, 

NO CARBON TET 

Tuner -Tonic 
with PERMA -FILM 

WON'T 

AFFECT PLASTICS 
Economical -a little does 
a lot. Cleans, lubricates, 
restores all tuners includ- 
ing wafer types. Non -toxic 
and non- flammable. For TV, 
Radio and FM. 

Buy EC -44 FOR 
ALL ELECTRICAL CONTACTS 

IN 6 OZ. SPRAY CAN 

NO PRICE INCREASE! 
NEW 1964 JOBBER PLAN 
Ask Your Rep. For Details 

Only With "NO- NOISE" 
Aerosol Products 

FREE 5" 
PLASTIC EXTENDER 

with push- button assembly 
FOR PIN -POINT 
APPLICATION. 

WON'T CAUSE SHORTS 

t' 

1 

t 

ALL PRODUCTS 
FREIGHT PREPAID and SOLD 

with MONEY -BACK GUARANTEE 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Avenue Jersey City 4, N. J. 
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PICO MINIATURE TRANSFORMER SERIES 

Open -frame construction, for equipment 
using microcircuitry modules. 0.375 x 

0.250 x 0.406 in., they weigh .05 oz, sup- 
plied with 4 -in. #30 color -coded leads. 
Vacuum resin -impregnated, they are avail- 
able in 7 impedance ranges from 3.2 to 
25,000 ohms. -Microtran Co., Valley 
Stream, N. Y. 

COMPACT -PACKAGED STEREO SYSTEM 

Called MI00 Maximum Performance 
Phono System, has a solid -state preamp- 
lifier /amplifier and 2 total- range, ultra - 
compact speaker systems. Unit is equipped 
with Shure V -15 Stereo Dynetic Cartridge, 
and turntable is Dual 1009. Has inputs 
for AM, FM, tape recorder and PA system. 
In the portable version, the two speakers 
make up one case; changer and amplifica- 
tion circuitry the other. Speaker case 
weighs 22 lb, changer 34 lb. Also avail- 
able Library model in walnut. -Shure 
Brothers, Inc., 222 Hartrey Ave., Evans- 
ton, Ill. 

PORTABLE AMPLIFIER 

Ampli -Vox model S -700, features one - 
knob operation. 10 flashlight batteries pro- 
vide 200 hrs of operation. Output: 25 
watts, 40 watts peak. Frequency response: 
50 to 15,000 cycles. Two inputs. Outputs 
for two 8 -ohm speakers. 8% x 3% x 8% in., 
weighs 7 lb with batteries. -Perma -Power 
Co., 5740 N. Tripp Ave., Chicago, Ill. 
60646 

GAS -DISCHARGE LAMPS 

Choice of 12 spectral lamps ranging tram 
sodium and mercury through cadmium 
and cesium, covering spectrum from ultra- 
violet to near infrared, are high energy 
units which emit full line spectra. To be 
used with power unit with dial control of 

lamp power, fast -blow fusing, support for 
lamp -base mounting, with meter reading 
from 0.5 to 1.5 amperes. -Edmund Sci- 
entific Co., 105 E. Gloucester Pike, Bar- 
rington, N. J. 08007 

DC TUBULAR CAPACITOR 

Type WPR, in polystyrene dielectric film 
wrap, is recommended for precision -tim- 
ing, high -Q tuned circuits, long -time con- 
stant circuits. It has low capacitance 
change with temperature, low dielectric 
absorption and high insulation resistance. 
-Cornell -Dubilier Electronics, 50 Paris 
St., Newark, N. J. 07101 

STEREO AMPLIFIER 

S- 5500IV. Front panel features stereo 
headset jack, speaker disabling switch, 
gain control, stereo normal /reverse switch, 
invert switch, tape monitor switch, bass 
and treble controls, stereo or mono modes 
panel lights, and powered center channel 
for a middle channel or extension speaker. 
12 db /octave scratch and rumble filters, 
tape playback preamplifiers, low- imped- 
ance outputs for tape recording. Music 
power is 80 watts. Phono sensitivity: 1.2 
microvolts. Noise and hum measure 72 db 
below rated output. 9 tubes and 4 silicon 
rectifiers. -Sherwood Electronic Labs, 
Inc., 4300 N. California Ave., Chicago, 
Ill. 60618 

BATTERY- OPERATED 
PORTABLE TAPE RECORDER 

Wollensak 600 is first solid -state portable 
in line, weighs 4 lb., is 81/e x 8% x 2% in. 
Constant -speed capstan drive allows inter- 
change of tapes with any standard 2 -track 
monaural recorder. VU meter indicates 
record level and battery condition. Other 
features: remote stop -start switch on mike, 

RADIO- ELECTRONICS 
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record interlock, automatic tape lifter and 
2 tape speeds, 3% and 17i ips. Operates on 
one 9 -volt battery and six Di-volt pen light 
cells. -Revere -Wollensak Div., 3M Co., 
2501 Hudson Rd., St. Paul, Minn. 55119 

TRANSISTORIZED ANTENNA BOOSTER 

Genie Color Booster improves fringe -and 
metropolitan -area color TV and FM- 
stereo reception and combines an insertion 
gain of from 10 to 12 db, with noise factor 
as low as 4 to 6 db. Device consists of 
transistorized amplifier with universal 
mounting for any antenna boom or mast, 
wall or window frame, plus a remote 
power supply unit which doubles as two - 
set coupler. Operates continuously on ap- 
proximately the same current used by an 
electric clock, or can be switched off. - 
Dept. MJ, Alliance Mfg. Co., Inc., Alli- 
ance, Ohio 

TRANSISTOR REVERBERATION GENERATOR 

The Reverbatape, is compact (9% x 3% x 

7% in.), controlled with a single knob, 
gives any electric organ "concert-hall 
acoustics" in the living room. It is actual- 
ly a small tape recorder which plays back 
sound at fraction -of -a- second intervals. 
Sold only in kit form. -Schober Organ 
Corp., 43 W. 61 St., New York, N. Y. 

10023 

CERAMIC TRIMMER CAPACITORS 

Modutrim line ( microminiature ) have 
ranges as high as 5-50 pf. Design is com- 
patible with micromodule geometry and 
printed -circuit applications. These vari- 
able capacitors have maximum dimensions 
of 0.208 x 0.401 x 0.120 in. Nominal tem- 
perature coefficient of -250 ±250 ppm/ 
°C, exact values depending on capacitance 
range. Minimum Q at 1 me is 500. Capaci- 
tance drift is 0.75% maximum in tempera- 
ture cycling from -55 to ±85 °C. Line 
includes a 5 -15 -pf unit with a working 
voltage of 5,000, and 50 -volt models with 
ranges of 2 -20, 3-30, 4-40, 5-50 pf. Units 
have 180° rotation and linear straight - 
line capacitance curve. -JFD Electronics 
Corp., 1462 62 St., Brooklyn, N.Y. 11219 

GENERAL -COVERAGE RECEIVER 

The HQ -66 is a 10 -tube superhet contin- 
uously tunable from 540 kc to 30 me in 
4 bands. Has electrical bandspread tuning 
with direct dial calibration, temperature - 
compensated high- frequency oscillator 

OCTOBER, 1964 

and built -in automatic noise limiter. Auto - 
Response circuit permits complete range 
of audio response. -Hammarlund Mfg. 
Co., 53 W. 23 St., New York, N. Y. 10010 

SELECTIVE CALLER 

HA -200, dual -tone signaling device, mini- 
mizes possibility of hearing unwanted sig- 
nals. Received tone of 1- second duration. 
Turns on signal light and activates re- 
ceiver. Light stays on until manually reset. 
Each Priva -Com can transmit 10 different 

combinations for greater privacy. Front 
panel has lever switch with standby, nor- 
mal and call positions; a volume control; 

speaker /horn switch and indicating light. 
Not recommended for transceivers with 
carbon mikes and no preamplifiers.- Lafay- 
ette Radio, 111 Jericho Turnpike, Syosset, 
N.Y. 

WC. PART Na 

¿ 79069.2 

9090-2 

'r9097-501 
62636 501' 

90102.501 
06141-5011 

{D r32.1 
0152! 

3180.2 

FLYBACK 

STANCOR PART Na 

HO-600C 

YOKE 

COLOR TV 

REPLACEMENT 
GUIDE 

Stamm. 

DY.90AC 

193.502 DY-90AC 

193505 
562.5040) DY-90AC 

193 507 
52 507, DY.90AC 

VERTICAL OUTPUT 

ELECTRONIC 
MARKEflN4 

DIVISION 

E.SBEX Wjf7iea++COPOR a1 , .>a w.4.;9 

NEWI 

STANCOR 

89083 -503 

VO-700C 

VO.700C 

POWER 

P-9000C 

80085.1 P 9000 

CHOKE 

74818 -20 C-2708 

74824 -2 
(1104665.21 C-2708 

74625 -3 C-2708 

AUDIO OUTPUT 

A.3337 

*Complete part to part cross 
r f e rente for FLYBACKS e r 

YOKES, VERTICAL OUTPUTS, 
POWER TRANSFORMERS, 

GET A COPY FROM YOUR NEAREST CHOKES, AUDIO OUTPUTS 

STANCOR DISTRIBUTOR. AND VERTICAL OSCILLATORS. 

ELECTRONIC MARKETING DIVISION 
3501 W. ADDISON STREET CHICAGO, ILLINOIS 

National Sales and Warehousing Agent 

ESSEX WIRE 
CORPORATION 

WAREHOUSES IN. 

CHICAGO 
DALLAS 
NEW YORK 
I.OS ANGELES 
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Add to Your Profits in 
Radio -TV Repairs with 

PROFESSIONAL 

APPLIANCE SERVICING 

Learn easily, quickly with 
NR /'s new course 

Appliance Servicing is a natural, profitable 
side -line for Radio -TV Repairmen. The 
boom in electric appliances means greater 
profits for you. There are probably hun- 
dreds of broken appliances right in your 
neighborhood. 

Free book tells you about profitable 
opportunities for you to increase your in- 
come fast. 

NRI, the world- famous home study 
school, now offers a new, low -cost course 
to prepare you quickly for extra profits. 
Training includes appliance test equipment 
and covers- 

Small and Large Home Appliances 
Farm and Commercial Equipment 
Small Gasoline Engines 

-there is even a special course arrange- 
ment to learn air conditioning and refrigera- 
tion. 

If you are in business for yourself, course 
costs can be tax deductible. 

Send for FREE book describing op- 
portunities and details of course -plus a 
sample lesson. There's no obligation and 
no salesman will call. Send coupon below 
or write: 

Appliance Division, Dept. 503 -104 
National Radio Institute 
Washington, D.C. 20016 

`c. 

Send for 

FREE 
BOOKS 

Appliance Division, Dept. 503 -104 
National Radio Institute 
Washington, D.C. 20016 

Please send Free Book on Pro- 
fessional Appliance Servicing and 
Sample Lesson. 

Name 

Address 

City Zone 

State 
Accredited Member National 
Home Study Council 

9 
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STEREO TAPE DECK 

Sony 263 -E, in a walnut base, features 
vertical and horizontal operation, three 
lli -track stereo heads ( erase, record and 
playback) and automatic shutoff. Has 
built -in stereo playback preamps for cus- 
tom installation. Model SRA -3 recording 
amplifier accessory converts the deck to 
stereo recorder. Power requirements: 117 
volts, 20 watts, 60 cycles ( 50 cycles op- 
tional ). Tape speeds: 731 and 3% ips. Fre- 
quency response: heads capable of 30- 
18,000 cycles at 731 ips. Flutter and wow: 
less than 0.25% at 3% ips. 14 x 11 x 631 in. 
14% lb.- Superscope, Inc., 8150 Vineland 
Ave., Sun Valley, Calif. 

METER RELAYS 

Type 195, for on-off control and alarm 
circuits, are available in 231 -, 3h- and 4% -in. 
models. A light- activated, solid -state 
switch in series with a relay provides posi- 
tive on-off control and continuous reading 
above and below set points. Plug -in con- 
trol can be mounted "piggyback" on rear 
of 3h- and 4h -in. meter housings. Set -point 
accuracy is 2 %, repeatability is h of 1% with 
maximum dead band of 1 %.- General Elec- 
tric Instrument Dept., West Lynn, Mass. 

COMMUNICATIONS TONE CONTROL 

Model 524, provides 24 tone combinations 
in 3 -tone sequential system. 2 -way radios 
may be equipped to receive only desired 
calls on an all -unit or selective basis. A 
compact encoder -decoder using a reso- 
nant reed relay, the 524 is transistorized 
and current drain is negligible. Connec- 
tions are made through the speaker and 
power supply of the transceiver with a 
microphone adapter plug furnished. 8 x 5 
x 3 in., under 3 lb. -Cadre Industries 
Corp., Endicott, N.Y. 

DIGITAL VOLTMETER OHMMETER 

Knight KN -5000, solid -state circuit, latest 
conversion and digital techniques. Dc 
voltage ranges: ±10, ±100, ±1,000 with 

.01 -volt minimum increments. Resistance 
ranges: 1,000, 10,000, 100,000 ohms, 1 

megohm. Accuracy: voltage, 0.1% of full 
scale, ±1 count; resistance, better than 
1 %. Input impedance: 10 -volt range -1 
megohm; 100, 1,000 volt ranges -10 meg- 
ohms. Polarity is automatically switched. 

Decimal point controlled by range switch. 
Automatic off -scale indication. h to 3h 
seconds display time. Operating temper- 
ature: to 105 °F. 8% x 5 x 14h in., for 
110 -120 -volt, 50 -60 cycle ac. The KN- 
5000 is not a kit. -Allied Electronics Corp., 
100 N. Western Ave., Chicago 80, Ill. 

NEEDLE FORCE GAUGE 

Of new design, supplied with turntables 
or sold separately. It will not touch pan or 
interfere with freedom of arm. Owners of 
the earlier type gauge may write for free 
replacement balance arm. Also any lost 
weights will be replaced. -Acoustic Re- 
search, Inc., 24 Thorndike St., Cambridge, 
Mass. 02141 

STEREO TAPE RECORDER 

Model 74B, new version of Tanderg's 3- 
speed /4 -track, self- contained stereo tape 
recorder /playback unit. Includes FM 
multiplex filter, precision laminated 
heads, matched built -in speakers, power 
amplifiers, preamplifiers, pause control 
switch, 4 -pole asynchronous motor, 2 
built -in cathode -follower outputs, speak- 
er selection for slide -projector synchroni- 
zation and center -channel output for lan- 
guage laboratory use. Response: 7% ips 
30- 20,000 cycles ( ±2db, 30- 16,000 ) ; 3% 
ips 30- 14,000 cycles ( ±2 db, 40- 10,000); 
1% ips 50 -7,000 cycles ( ±2 db, 55- 5,000) . 

Wow and flutter: 0.15% at 7 %, 0.2% at 
3 %, 0.3% at 1 %. Signal -to -noise ratio: at 
least 55 db. Crosstalk rejection: better 
than 60 db.- Tandberg of America, Inc., 8 
Third Ave., Pelham, N. Y. END 

All specifications from manufacturers' data. 
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for the critical recordist... 
ANOTHER "FIRST" FROM UNIVERSITY 
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CAPSULE THERMISTOR COURSE No. 8, 
single looseleaf sheet. Part 2 of "Thermistors: 
Comparison with Thermocouples, Resistance 
Thermometers. "- Fenwal Electronics, Inc., 63 
Fountain St., Framingham. Mass. 

CERAMIC CAPACITORS CATALOG, 40 
pages, looseleaf punched. 2 colors. Full specs on 
disc, transistor -circuit plate, tubular, feedthrough, 
standoff capacitors. Also Hi -Q CK05, CK06; Cera- 
fil, Cerol, Ceralam capacitors; thin -plate, micro- 
element, Aerocup, high -voltage cartwheel and HP 
capacitors. -Aerovox Corp., Hi -Q Div., Olean, 
N.Y. 

SILICON RECTIFIER STACK CATALOG, 
New modular assemblies described in 12 -page, 2- 
color catalog. Detailed specs for single -phase 
'enter -tap assemblies, single -phase bridge assem- 
blies, 2 -phase bridge assemblies in current range 
from 3 to 75 amps. Photo. curves, outline draw- 
ings.- Tung -Sol Electric Inc., 1 Summer Ave., 
Newark 4, N.J. 

TAPE -HEAD REPLACEMENT GUIDE, 22- 
page, 5 x 81/2-in. booklet, 3rd edition, covers re- 
placements for over 440 separate tape recorder 
models, with erase -head replacement information 
on models formerly shown as "not available." - 
Nortronics Co., Inc., 8101 10 Ave. No., Minne- 
apolis 27, Minn. 

SCR APPLICATION NOTE, AMS -34, describes 
applications of 2N3228 silicon controlled rectifier 
to speed -control circuits for fractional- horsepower, 
series -wound motors in hand tools and small ap- 
pliances. 9 pages, looseleaf. -RCA, Commercial 
Engineering, Electronic Components and Devices, 
Harrison, N.J. 

TEACHING SYSTEMS, Catalogs H -I, H -2. H -1 
suggests experiments, parts, test equipment, text 
material, teaching aids for courses in electronic 
technology in I6 -page brochure. 8 -page Booklet 
H -2 does same for courses in digital computer fun- 
damentals.- Hickok Teaching Systems, 545 Tech- 
nology Sq., Cambridge, Mass. 

MINIATURE CIRCULAR PLUGS CATALOG, 
KPT -2 A. 8 -page, 2- color, looseleaf description of 
KPT /KSP plugs designed to MIL- C- 26482C 
(Navy) specs. Includes drawings of contact ar- 
rangements and specs on wall mounting recepta- 
cles; cable connecting plugs; box mounting, 
through -bulkhead and jam -nut receptacles, straight 
plugs, 90° potting plug, suggested mounting dimen- 
sions. -ITT Cannon Electric Inc., 3208 Humboldt 
St., Los Angeles, Calif. 90031 

CATALOG, No. 140A, with $1 -value coupon 
good for merchandise in catalog. Test equipment, 
parts, tape recorders, transceivers, antennas, au- 
dio-hi-fi equipment, accessories, power tools, etc. 
80 pages. -Radio Shack Corp., 730 Commonwealth 
Ave., Boston 17, Mass. 

HOW TO CLEAN, MAINTAIN AND PRO- 
TECT RECORDS. This booklet by Cecil E. Watts 
of "Dust Bug" fame, covers the subject completely, 
from how to handle records to record rejuvenating. 
Explains the how and why of dust films, static and 
related problems and how to get rid of them. Also 
covers such things as stylus pressures, and de 
scribes the author's Dust Bug, Parastat and Preener. 
-Elpa Marketing Industries, New Hyde Park 
N.Y. 250 

Any or all of these catalogs, bulletins, or 
periodicals ore available to you on request direct 
to the manufacturers, whose addresses are listed 
at the end of each item. Use your letterhead -do 
not use postcards. To facilitate identification, 
mention the issue and page of RADIO -ELEC- 
TRONICS on which the item appears. 

UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 

OCTOBER, 1964 

THE 8000 
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It's shock-mounted! It's a dynamic! 
It's a cardioid! And it's only $29.95 

(It's also guaranteed for 5 years!) 
Today... from the laboratories of University... an advanced technology 
has produced a great new microphone for the critical home recordist. It 
represents a clean and dramatic break with tradition -with outmoded 
notions. Considering its moderate price, you would expect it to be an ordi- 
nary crystal, carbon -or at the most, dynamic omni -directional. It isn't. The 
8000 is a cardioid dynamic typical of the finest professional recording 
microphones. With its superb directional characteristics, it virtually elimi- 
nates background noise. You can work close or far -you will achieve a 
degree of clarity and definition you never thought possible before. Re- 
sponse: 70- 13,000 cps. Sensitivity: -156 db (EIA). Output Level: -59 db/ 
1mw /10 dynes /cm? Includes 15 ft. cable with choice of high or low im- 
pedance at the Cannon plug and receptacle! Includes desk stand adaptor. 

Model 8000: $29.95- Model 8100 with on /off switch: $31.50. 
For complete specifications, write Desk RE10, LTV /University, 
9500 West Reno, Oklahoma City, Oklahoma. 

LTV 
UNIVERSITY 
A DIVISION OF LING - TEMCO- VOUGHT, INC. u-BR 

Citizen's Band 
TRANSCEIVERS 

Mobile & Base 

ENGINEERED FOR TOP PERFORMANCE 

MANUFACTURED FOR QUALITY 

GUARANTEED FOR RELIABILITY 

BEFORE YOU BUY -CHECK THE SPECS... WRITE TO' i MILPAM INCORPORATED 
P. O. BOX 187, WINNISOUAM, N. H. 
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technicians' r 

ews 
TESA -ST. LOUIS ELECTS 

New officers of the Television Elec- 
tronic Service Association of St. Louis, 
Mo., are Connie Bell, president; Charlie 
Varble, vice president; W. O. Hirsch- 
berg, secretary; Joe Dittrich, treasurer; 
Gene Love, NATESA director. 

Chairman of the board is Bill 
Thomas. Directors are Ben Goedeker, 
Howard Friener and Fred Reichman. 
Sergeant -at -arms is Gus Prionas. 

TSADV DENIES FTC 

"RESTRAINT" CHARGES 
The Television Service Association 

of Delaware Valley, headquartered in 
Philadelphia, has denied Federal Trade 
Commission charges of participating in 
unlawful conspiracy against parts 
wholesalers to restrain competition. 

In a complaint made in May, the 
FTC charged that TSADV members 
conspired with each other and others 
outside the organization to restrict TV 

parts distribution channels by boy- 
cotting wholesale suppliers who also 
sold retail. (See "FTC Files Against 
Delaware Valley Association," Techni- 
cians' News, RADIO -ELECTRONICS for 
August 1964, and "FTC- Delaware Val- 
ley Case Arouses Interest," in the Sep- 
tember column.) 

TSADV requested dismissal of the 
complaint. It denied that it at any 
time "combined, conspired, agreed or 
reached a common understanding that" 
it should act as the FTC charges. 

STRIKING BACK 

Fed up with supermarket and 
drugstore sales of motor oil, auto bat- 

teries and auto accessories, 
auto parts store and service 

this Seattle 
station has 

begun selling bread, jam, canned goods, 
eggs and butter. 

Big placards offering the groceries 
at discount prices are prominent in front 
of the establishment on a main Seattle 
artery. 

Back to the general store? 

WISCONSIN GROUPS GET 
NEW OFFICERS 

The TV- Electronic Service Asso- 
ciation of Racine, elected Herman De- 
Litz president. Vice president is Charles 
Sargent; treasurer, Dick DeMoulpied, 
and secretary, Tony Minetti. 

Outgoing president William Bush is 
serving as NATESA director. 

The Milwaukee TESA also elected 
officers. Gerald Hall was chosen presi- 
dent; Don Mueller, vice president; 
John Stanczak, treasurer, and Clarence 
Saatkamp, secretary. Ken Mueller is 
NATESA director. 

ASTRONOMERS' TECHNIQUES 

IN ELECTRONICS 

An interesting feature of the proto- 
type manned -control system Project 
465L (mentioned in News Briefs, page 
6, September Radio -Electronics), for the 
Strategic Air Command is that it uses 
methods till now found only in astron- 
omy. Those methods are applied in serv- 
icing the giant computer. 

Two Polaroid cameras are mounted 
facing the main control board of the 

"MOVING OUT SALE 
IF N.Y.C. TEARING DOWN 13 BLOCKS 

FOR TRADE CENTER & WE'RE IN IT 
We must unload 3 BULGING WAREHOUSES ... at the GREATEST PRICE SLASH in Electronic History! 

FREE $1 BUY WITH EVERY 10 YOU ORDER tD" áI8pBúÿ3 FREE GIFT WITH EVERY ORDER 
$27 MERCURY RECTIFIER TESTER $7 
tests all types, brochure on request 

2- EMERGENCY AUTO LAMPS $1 
Red dome blinker, incl Battery 

$50 STARLITE AM -FM RADIO $17 
Deluxe 7 -Tube, as -Is but easy to 

PLAYBOY 6 TRANSISTOR RA- $s 
DIO Style, Quality, Performance 
money -refund basis- Complete ... 
STARLITE TAPE RECORDER $10 
Brand new, Complete, worth double 

$50 STARLITE AM -FM RADIO $28 
12 Transistors, Deluxe quality, sold 
on a money refund basis -complete 

CRYSTAL LAPEL MICROPHONE $1 
High impedance, 200 -6000 cps . 

DELUXE SPEAKER CABINETS 4 "' 
5" or 6" .. 52 6" x 9" or 8" ..$3 54 
12" 

saves lites on highway stops .... 

repair- complete with Tubes ... 

UNIVERSAL 5" PM SPEAKER $1 
Alnico 5 magnet, quality tone ... 
UNIVERSAL 4" PM SPEAKER $1 
Alnico 5 magnet, quality tone .... 
ELECTROSTATIC 3" TWEETER $1 
SPEAKER for FM, HI -FI, etc. ... 
2 - UNIVERSAL 21/4" PM $1 
SPEAKERS for Radios, Intercom, 
as multiple Speakers, etc. 

4 - AUDIO OUTPUT TRANS- $1 
FORMERS 50L6 type 

3 - AUDIO OUTPUT TRANS- $1 
FORMERS 6E6, 6V6 

3 - AUDIO OUTPUT TRANS- 
FORMERS 3V4, 3Q4. 3S4 

100'- STANDARD ZIP CORD 
2 conductor ,618 white or brown 

100'- MINIATURE ZIP CORD 
2 conductor, serves 101 uses 

100 -ASST. RADIO KNOBS 
all selected popular types 

100 -RADIO 8 TV SOCKETS 
all type 7 pin, 8 pin, 9 pin, etc. 

100 -ASST. TERMINAL STRIPS 
all types, 1 -lug to 6 -lug 

100 -ASST. CERAMIC CONDEN- 
SERS come fn 57a 

100 -CERAMIC CONDENSERS 
Erle 50mmf -50v, 5% 

100 -MICA CONDENSERS 
Micamotd lSOmmf- 1000v, 16% 

100 - ASSORTED 1/2 WATT 
RESISTORS some in 5'74 

100 - ASST 1/4 WATT RESIS- 
TORS choice ohmages, some 5 % 

70 - ASSORTED 1 WATT RESIST- 
ORS some in We 

35 - ASSORTED 2 WATT RESIST- 
ORS some is 5% 

50- PRECISION RESISTORS 
asst. list price $50 less 98% 

20 - ASS'TED WIREWOUND 
RESISTORS, 5, 10, 20 watt 

6 - ASST. SELENIUM RECTI- 
FIERS 65ma, lOOma, 300ma, etc. 

25 - SYLVANIA HEAT SINKS 
for Transistors, etc. 

50- ASSORTED MILAR CONDEN- 
SERS .001 ti .47 

TV BARGAIN COLUMN 

$139 
complete, 

STARLITE 
eds adjustment 

Q 

STANDARD TV TUNER 41 me $5 
Complete with Tubes & Schematic . 

STANDARD TV TUNER 21mc $5 
Complete with Tubes & Schematic . 

G.E. TV POWER TRANSFORMER SA 
250ma, 360/360v, 6.3.9A, 5v -3A . 

$15.00 TELEVISION PARTS S1 
"JACKPOT" best buy ever .... 
4 - TV ALIGNMENT TOOLS $1 
most useful assortment 

$12 TV FLYBACK TRANS 90° 51 
for all type TV's incl schematic 

90° TV DEFLECTION YOKE $1 
wired network, schematic diag. 

70° FLYBACK TRANSFORMER $1 
universal incl schematic diagram 

70° TV DEFLECTION YOKE 51 
wired network, incl schematic 

3 -TV VERT OUTPUT TRANS $1 
universal 10:1 ratio for all TV's 

4- DUMONT VERT OSC TRANS $1 
inch- schematic for many TV uses 

20- ASSORTED TV COILS $1 
I.F. video, sound, ratio, etc. 

40- ASSORTED TV KNOBS $1 
all standard types, $40 value 

4 - TV ELECTROLYTIC CON- $1 
DENSERS Sprague 80 -250v 

7 - ASST. TV ELECTROLYTIC $ 
CONDENSERS popular selection . 1 

MARKET SCOOP COLUMN 

$200 SONOTONE HEARING AID $C 
Complete less Earpiece & Batteries SO 

1_1 
1000 -ASST. HARDWARE KIT $1 
screws, nuts, washers, rivets, etc. 

1000 -ASSORTED RIVETS $1 
most useful selected sizes 

1000- ASSORTED WASHERS $1 
most useful selected sizes 

20 -ITT SELENIUM RECTIFIERS 
65ma for Radios, Meters, Chargers, 
Transistors. Experiments, etc. 1 
40000 in stock ... all orders filled $ 

6 -IBM COMPUTOR SECTIONS 
loaded with Transistors, Condensers, 
Diodes, Resistors, Etc -sold big at 
2 for $1 & reordered -terrific buy $1 
now at 6 for 

STEREO PHONO AMPLIFIER 52 
wired -each channel 3 watt 

1-1 
2 -25BK5 TUBES 8 2- OUTPUT 52 
TRANS completes above Amp 

MAGNAVOX PIECE OF EQUIP- $1 
MENT loaded with deluxe parts . 

2 - STANDARD ELECTROLYTIC S1 
CONDENSERS 40/40.450v 

nBIOm 

n e"ya BwAeCOaoTf 
Entleeoe 

t 
c trgoo.nl.dic 

. 

, J 

$17.50 WEBSTER DIAMOND S1 
CARTRIDGE Stereo 

TOP BRAND RADIO 8 TV TUBES 
60/10/10% -Brochure on Request 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N.Y. Co tla dt "ï2á59 
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The big board of the Data Processing Central, Project 465L, at International Tele- 
phone & Telegraph's Prototype SAC Command Control System. 

Data Processing Central. Banks of 
winking lights on the big board indicate 
whether or not the various portions of 
the equipment are working correctly. If 
some portion of the equipment is mal- 
functioning, it is usually possible, be- 
cause of the redundancy of circuits, to 
continue operating. 

Photographs of the two halves of 

the indicator board are taken, and the 
repair technician studies the pattern of 
lights on the photographs, as astrono- 
mers study star photographs to look for 
new comets or other features. Having 
discovered what portion of the equip- 
ment has the defect, he can then go 
directly to it, thus making repairs in the 
shortest possible time. 

BUILD this new portable 

MOOG HI-FI 

Amplifier- 

Speaker 
NEW MOLDED ENCLOSURE! 

Enhances any decor. Rugged enough to meet 
critical field requirements. Lightweight ... only 
20 lbs. 

NEW OPTIONAL RE- CHARGEABLE BATTERY! 
Long -life 10 -volt re- chargeable battery mounted 
inside for economical, portable operation. A.C. 
supply and connectors for external 12 -volt 
battery provided as standard equipment. 

NEW TRANSISTOR CIRCUITRY! 
15 -watt solid state amplifier with two inde- 
pendent low noise inputs for true "transistor 
sound ". 

JAMES B. LANSING SPEAKER! 

Kit Model PMS-15 $129.95 less battery 
Kit Model PMS -15B $174.95 with battery 

l- 
R. A. MOOG CO. 
Dept. 1101, Trumansburg, N.Y. 

Send further information 
Send - Kit(s) without battery C $129.95 
Send _ Kit(s) with battery @ $174 95 

Enclosed is check money order. No C.O.D.s 
please. Prices F.O.B. Trumansburg, N.Y. 

NAME 

STREET 

CITY 
I. 

STATE ZiP 

-t 

3- ANPHENOL CO -AX CON- 
NECTORS Your choice- S0.239. 51 
Pí.259, M -359 

250 -ASST. SOLDERING LUGS S1 
best types and sizes 

250 -ASST. WOOD SCREWS 
finest popular selection Si 

250 - ASST. SELF TAPPING $1 
SCREWS #e, #s, etc. 

150 -ASST. 6/32 SCREWS 
and 150 6/32 HEX NUTS 

150 -ASST. 8/32 SCREWS 
and 150 -8/32 HEX NUTS 

150 -6/32 HEX NUTS 
and 150 -8/32 HEX NUTS 

100 - ASST. RUBBER 8 FELT $1 
FEET FOR CABINETS best sizes 

10- ASSORTED SLIDE SWITCHES 51 
SPST, DPDT, etc. 

4- TOGGLE SWITCHES $1 SPST, SPDT, DPST, DPDT 

15 -ASST. ROTARY SWITCHES 511 all popular types $20 value 

50- ASSORTED #3AG FUSES 51 Popular assorted ampere ratings . 

50 - STRIPS ASSORTED SPA- 51 
GHETTI handy sizes 

100- ASSORTED RUBBER GROM- S1 
METS best sisee 

10 - SURE -GRIP ALLIGATOR S 
CLIPS 2" plated 1 
10 - SETS PHONO PLUGS 8 51 
PIN JACKS RCA type 

o CHAPT ZU DI MITZIA "JACK- 
POT" double your money back if 51 not completely satisfied 

10 -6' ELECTRIC LINE CORDS 51 with plug standard brands 

4 - 50' SPOOLS HOOK -UP WIRE S1 
4 different colors 

100' - INSULATED SHIELDED Si 
WIRE #20 braided metal Jacket 

32' -TEST PROD WIRE $1 deluxe quality, red or black 

100' -HI- VOLTAGE WIRE $1 for TV, special circuits, etc. 

200' -BUSS WIRE #20 tinned for $1 
hookups, special circuits, etc. 

100' - TWIN TV LEAD -IN $1 
WIRE 300 ohm, heavy duty . 

5 -TV CHEATER CORDS $1 
with both plugs 

1-1 
50- ASSORTED TV PEAKING $1 
COILS all popular types 

3 -1/2 MEG VOLUME CONTROLS $1 
with switch, 3" shaft 

WOUND 
ASCON 

TR4 

WIRE- $1 

10- ASSORTED VOLUME CON -$1 
TROLS less switch 

5- ASSORTED VOLUME CON- $ 
TROLS with switch 1 
10 SETS - DELUXE PLUGS 8 $1 JACKS asst. for many purposes 

15 -RADIO OSCILLATOR COILS $1 
standard 456kc 

3 -I.F. 
456kc, 

COIL TRANSFORMERS 
most popular type $1 

o 
o 

o 

$15.00 RADIO PARTS "JACK- $1 POT" handy assortment 

50 -RCA LUCITE RADIO KNOBS 51 popular type w. indicator pointer 

5 -ASST. SIZES RADIO CHAS- $1 
SIS PANS drilled & plated 

5- VARIABLE CONDENSERS 51 asst. popular super -het types . 

50- ASSORTED PRINTED CIR- $ 
CUIT SOCKETS best types 

35 - INSTRUMENT POINTER S1 
KNOBS selected popular types 

100' - FINEST NYLON DIAL 51 
CORD best size, .028 gauge 

20 -ASST. PILOT LIGHTS $ #44, 46, 47, 51, etc. 1 
10 -ASST. DIODE CRYSTALS 

$1 5 -1N60 and 5 -11464 

3 - ELECTROLYTIC CONDEN- 51 SERS 50/30 -150e 

3- ELECTROLYTIC CONDENSERS $1 Mallory 20/20 -450v 

10 - ASST. RADIO 
TROLYTIC CONDENSERS 

ELEC- $1 

50 - ASST. TUBULAR CON- $ 
DENSERS .001 to .47 to 600v .. 1 
20- GOODALL TUBULAR 
CONDENSERS . 047 -600v 

20- BENDIX CONDENSERS 
.007.2000v $15 value 

100 -FAHNSTOCK CLIPS 

$1 

$1 

$1 
15 - TOGGLE SWITCHES SPST $1 deluxe U.L. approved, 101 uses .. 

IMMEDIATE DELIVERY . . . Scientific light packing for safe delivery at minimum cost. 
HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter 
F in box for Free $1 BUY. Enclose with check or money order, add extra for shipping. 
Tearsheets will be returned as packing slips in your order, plus lists of new offers 

MARKET SCOOP COLUMN 

20 -RCA 954 TUBES 

10- ASSORTED TUBES 51 
Radio, Television and Industrial .. 
10- SYLVANIA 1U4 TUBES $1 
brand new Jan., individual cartons 
also serves as IT4 

ALL AMERICAN TUBE KIT $2 
Top Standard Brand - 12BAe, 
126E6, 12AV6, 5005, 35W4 

3 - TOP BRAND 35W4 TUBES $1 

TUNGSOL #2N443 POWER 
TRANSISTOR replaces DS501, 

$1 
211173, etc. 

4 -PNP #2N404 TRANSISTORS $1 list price 62¢ .. special at 4 for 

3-NPN #2N696 TRANSISTORS 
51 list price $1.65 . special at 3 for . 

5 -TOP HAT SILICON RECTI- $1 
FIERS 

$1 

500ma300v 
2 -TOP HAT SILICON RECTI. 51 
FIERS 750ma -600v top quality . 

5 -I.F. COIL TRANSFORMERS 51 sub -min for Transistor Radios .. 
5 - AUDIO OUTPUT TRANS- 5 1 FORM sub -min for Trans Radios 

1_1 
5 -PNP TRANSISTORS S1 general purpose, TO -5 case 

1_1 
5 -NPN TRANSISTORS 

$1 general purpose, TO -5 case 

5- ASSORTED TRANSFORMERS 51 
Radio, TV and Industrial 

100 -MIXED DEAL "JACKPOT" 
S1 Condensers, Resistors, Surprises 

1 - SQ. YARD GRILLE CLOTH 51 most popuar brown & gold design 

Name Cost of 
goods 

Address Shipping 
estimated 

TOTAL 

Please specify refund on shipping overpayment desired: CHECK POSTAGE STAMPS MERCHANDISE (our choice) with advantage to customer 

OCTOBER, 1964 91 

www.americanradiohistory.com

www.americanradiohistory.com


LAFAYETTE 
RADIO ELECTRONICS 

1965 Catalog No. 650 

Over 500 Pages -Featuring 
Everything in Electronics for 
HOME INDUSTRY LABORATORY 

from the 
"World's Hi -Fi & Electronics Center" 

ZEE: 

a 

Stereo Hi -Fi -all famous brands plus Lafayette's own 

top -rated components 
Citizens Band -transceivers, Walkie- Talkies and 

accessories 
Tape Recorders Ham Gear 

Test Equipment 
Radios, TV's, and Accessories 
P.A. Equipment; Intercoms 
Cameras; Optical Goods 
Marine Equipment; Auto Accessories 
Musical Instruments; Tools; Books 
and MUCH MORE 

BUY ON TIME -Use Lafayette's famous Easy -Pay Credit plan 
... up to 24 Months to Pay 

MAIL THE ATTACHED CARD OR THE COUPON BELOW FOR 

7 

LAFAYETTE 12- TRANSISTOR 

C.B. WALKIE -TALKIE Model HE -100 

3995 
2 -for- 78.88 
Variable Squelch 
Reduces Back- 
ground Noise 
Separate Micro- 
phone and 
Speaker for 
Better Modulation 
and Increased Range 
Optional Plug -in 117 
Volt AC Power Pack 
With Leather Case, 
Earphone, Telescoping 
Antenna, Batteries, 
Crystals for Channel 
10 Imported 

99 -3022 

See the Largest Selection in 
Our 44 -Year History 

NEW! LAFAYETTE ALL -TRANSISTOR 

C.B. "WALKIE- TALKIE" Model HA -10 

095 

2 -for- 21.00 

Great Fun for Kids 
too! At a Price Every- 
one Can Afford 
Ideal for Picknicking, 

Fishing, Hunting, Camp- 
ing, etc. 
Complete with Tele- 
scoping Antenna, Trans- 
mit Crystal, Battery, 
Plastic Carrying Case 
Imported ..... - - - - - - ....... 

'LAFAYETTE RADIO ELECTRONICS 
Dept., 114.1 P.O. Box 10 

Syosset, L. I., N. Y. 11791 

Send me the FREE 1965 Lafayette Catalog 650 

$ enclosed; send me 
(Prices do not include shipping charges). 

Name 

Address 

City State Zip ------------- - - - - -J 
92 

99 -3011 

YOUR FREE 1965 CATALOG 

NEW! LAFAYETTE 6- TRANSISTOR 

C.B. WALKIE- TALKIE Model HA -85 

95 
19 

2- for -38.75 

Transmits and 
Receives up to 
1 Mile 
Crystal- Controlled 
Transmit and 
Receive 
6 Transistors plus 2 

Diodes 
Complete with Leather 
Carrying Case, 
Earphone, Telescoping 
Antenna, Batteries, Pair 
of Crystals Imported 

LAFAYETTE RADIO ELECTRONICS 
Mail Order and L. I. Sales Center 

l 1I Jericho Turnpike, Syosset, L. I., New York 

New York, N. Y. Newark, N. J. 
100 Sixth Ave. 24 Central Ave. 

>_ 

99 -3013 

Jamaica, N. Y. 
165 -08 Liberty Ave. 

Brooklyn, N. Y. 
2265 Bedford Ave. 

Bronx, N. Y. 
542 E. Fordham Rd. 

Scarsdale, N. Y. 
691 Central (Park) Ave. 

Paramus, N. J 
182 Route 17 

Plainfield, N. J. 
139 W. 2 St. 

Boston, Mass. 
584 Commonwealth Ave. 

Natick, Mass. 
1400 Worcester St. 

RADIO -ELECTRONICS 
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LAFAYETTE 11141 COMPONENTS 
LAFAYETTE 10-WATT 

E W r 
4 

COMPLETE AM-FM 

STEREO RECEIVER 

99 0005WX 

Just Add Speakers and Enjoy FM, FM Stereo 
and High-Quality AM Reception 

vos\ 

Model LR-800 
A powerful 70-Watt Amplifier plus Complete Pre- 
amplifier Control Facilities plus a Standard AM 
Tuner plus a sensitive FM Tuner plus an FM Stereo 
Tuner-all on One Compact chassis 

Amazing FM "Stereo Search" Circuit Signals 
Presence of Stereo Broadcasts 
Tuned Nuvistor "Front End" provides Great- 
er Sensitivity, Lower Noise, Less Heat 
Bar-Type Tuning Indicator for AM and FM 
Variable AFC Control Imported 

NEW! LAFAYETTE AM/FM STEREO TUNER 
Features New Audible Tone Stereo Search Sy;tem. Two 3-Gang Tuniig 74iden- 
sers With added Tuned RF Stage For Su Jerb Sensi-ivity and S(137,144. 

99-0401WX 
*ff' 'ffOrl'iff 

20-TUBE PERFORMANCE-12 TUBES PLUS 
TUNING EYE AND RECTIFIER AND 9 DIODES 
MPX SEPARATION 38 DB @ 400 CPS 
LESS THAN 1% DISTORTION 
DUAL TUNED CASCADE LIMITERS AND 
WIDE BAND RATIO DETECTOR 
GROUNDED GRID RF FRONT END FOR LOW 
NOISE 
VARIABLE AFC CONTROL 
FLYWHEEL TUNING 

STEREO NOISE FILTER SWITCH 
AUTOMATIC STEREO MODE INDICATOR 
IMPORTED 

,... ,,' 
,.., //, i 

/..,...--"-- 

'0, ,,- - ..., -- .,, -,:s .» -!.......,...N.,,,,..":"... 
.:., .. . -.7,, ., . 

\. . . ...'; ... , r.... .... N. ,. ...............,S, .. ...Z.:-.... . : . :.,......,....,,.,,,,,.. 
, .., 

NA,V,,,,,,..\N \\,..,\'.».,,,,,,,,,V..,,.,,,,,,,,,,N,N.,.. 
....., N.,...:ss..,,..;,...,,:...:,....,. 

,......., , 

Model LT-325 

NEW LAFAYETTE 70-WATT STEREO AMPLIFIER 

tatzler"" 

IOW 

OCTOBER, 1964 

`--*" 99-0007WX 

Model LA-350 

=-T:--, 
,..--- Tape Monitor Switch 

Stereo Headphone Jack on Front 

Six Pairs of Stereo Inint.; For All Sources Separate Channel Tone Controls 
Handsome Extruded f kin in um Front Panel Style-matched to LT-325 Tuner 
DC On Preamp Filaments Far Minimum Hum Imported 
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LAFAYETTE 
NEW! LAFAYETTE 23- CHANNEL CRYSTAL- CONTROLLED 

DUAL CONVERSION 5 -WATT CB TRANSCEIVER 

WITH ADVANCED "RANGE -BOOST" CIRCUIT 

17 -Tube Performance with 13 Tubes 
Low Noise Nuvistor "Front End" 
5 Double -Tuned If Transformers 
Meets All FCC Requirements 

Frequency Synthesized Circuit Provides 23 Crystal -Con- 
trolled Transmit & Receive Channels -No Extra Crystals 
to Buy! 
Continuous One -Control Channel Tuning 
Full 5 -Watt Input 
Push -To -Talk Microphone & Electronic Switching 
Dual Conversion Receiver With 3/10 µv Sensitivity 
Delta Tuning Offers "Fine Tuning" of i-2.5Kc on Receive 
Illuminated "S" and RF Output Meter 
Variable Squelch, Variable Noise Limiter, AGC 
Built -in 117V AC & 12V DC Power Supply 
"Vari- Tilt" Mounting Bracket for Easy Mobile Installation 
Plug -in Facilities For Lafayette Selective Call Unit 

Double Side Sand Full Carrier 

Model 
HB -400 

99-3001WX 

Efficient, dependable 2 -way communications in any fixed or 
mobile application is assured with this rugged, new 5 -watt 
CB transceiver. A military -type frequency synthesizing circuit 
makes it possible to transmit and receive over the full range 
of 23 channels with crystal -controlled accuracy -no extra 
crystals to buy and install! 
Efficient circuit with 13 tubes and 8 diodes offers maximum 
transmitter power output ... high receiver sensitivity -plus 
every feature CB users want! 
Operates in a fixed or mobile location with equal ease . . 

has built -in power supply for either 117V AC or 12V DC. 
Specially designed "Vari- Tilt" mounting bracket simplifies 
mobile installation -permits fast removal of the transceiver 
too! And, there's nothing else to buy -you get all crystals, 
push -to -talk ceramic mike, and a built -in vibrator for 12V 
DC, plus 2 power cables. Measures a compact 12Wx5Hx10 "D. 

ADVANCED "RANGE -BOOST" CIRCUIT 
Increases Your Effective Range -Lets You Get Through When Others Fail! 

Want to effectively increase your range? 
You can -with Range- Boost! A simple 
turn of a switch on the HB -400 in- 
creases the average percentage of mod- 
ulation and lets your voice cut through 
QRM and noise to reach further . . . 

gives you more "talk- power" when you 
need it- without overmodulating! 
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CONVENTIONAL 

Average Percent- 
age of Modulation 
Is Lower 

WITH RANGE -BOOST 

Average Percent- 
age of Modulation 
is Higher -Side- 
band Power is In- 
creased 
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Headquarters for Citizens Band Equipment 

NEW! LA FA VETTE A L L - TRANSIS TOR DUAL 

CONVERSION 5 WATT CB TRANSCEIVER 
FEATURING AUTHENTIC MECHANICAL FILTER 

Mode! HB -500 

v 100% Solid -State ... Full 5 -Watt Performance! 
Small, Compact -Only 11- 7/16Wx6- 11 /16Dx3 "H 
Low Battery Drain -Less Than 350 ma 
on Receive, 850 ma on Transmit! 

12 Crystal Transmit plus 12 Crystal Receive Positions 
23 Channel Tunable Receiver with Vernier Tuning 
Dual Conversion Receiver with 5/10 µV Sensitivity 
15 Transistors, 3 Diodes, 2 Zener Diode plus 1 Thermistor 
Zener Diode Voltage Regulated Receive Oscillator for 
Superior Frequency Stability 
Dependable Sealed Relay Switching 
Automatic Noise Limiter 
Variable Squelch 
For 12 Volt DC Mobile Operation (Negative or Positive 
Ground) or for 117V AC Operation when used with 
Matching Solid State AC Power Supply (Optional) 
Meets All FCC Regulations 

HIGHLY SELECTIVE MECHANICAL FILTER 

OCTOBER, 1964 

With CB channels only 10 Kc apart, 
selectivity is important! In the HB- 
500, ultra -sharp selectivity is achiev- 
ed by means of a true mechanical 
bandpass filter in the 455 Kc IF sec- 
tion. At 10 Kc on either side of the 
center frequency, the filter provides 
60 db of attenuation -an extremely 
high rejection ratio that assures 
complete adjacent channel rejection! 

RUGGED, HEAT RESISTANT TRAN- 
SISTORS USED IN ALL CRITICAL 
AREAS 
EPITAXIAL SILICON, MESA TRANSISTORS 
used in Transmitter Oscillator, Driver and 
Final Stages. 
SILICON MESA TRANSISTORS used in Re- 
ceiver Oscillator, RF and IF Stages. 

If you're looking for a high -performance CB transceiver in a 

small, compact size, you'll want the HB -500! Using advanced 
solid -state circuitry, this transceiver is small enough to fit 
conveniently into the most compact car. And, battery drain 
is really low! The transceiver draws no more than .35 amps 
on receive, .85 amps on transmit -an important advantage 
in mobile applications! This rugged transceiver offers in- 
stantaneous, cool -running operation and features printed 
circuit, all- transistor design. Equipped with mobile mounting 
bracket, push -to -talk dynamic microphone, crystals for opera- 
tion on channel 12. 

Model HB -501 Solid State AC Power Supply 

Matching solid state AC power 
supply for HB -500 for fixed 
station operation (at home, 
business, office). Transceiver 
rests on power supply to form 
attractive integrated unit. Size 
117.f6x6' %6x3'%s2 " 
99 -3028 Net 16.95 
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SPECIAL INTRODUCTORY OFFER! 
Join the Gernsback Electronics Book Club today, 
and get this outstanding practical two -volume set 

(Regularly $9.90 ... Originally a $25 Training Course!) 

with membership in 
the Gernsback Electronics Book Club 

New Shortcuts to TV Servicing by Leonard C. Lane was originally pre- 
pared as a complete course in TV servicing. This two -volume set will show you 
how to repair television receivers quickly and easily. There's no theory or math. 
Instead, you learn to repair television receivers in a minimum amount of time 
by recognizing certain symptoms. Profusely illustrated with hundreds of photo. 
graphs, illustrations and schematics 

Here is a fabulous offer to introduce you to Gernsback Li- 
brary's famous Electronics Book Club, specifically designed 
to help you increase your knowledge and earning power. 

WHY SHOULD YOU JOIN! 
Whatever your interest in electronics - radio and TV servicing, 
audio and hi -fi, industrial or defense electronics, electronics as a 
hobby - you'll find that the Electronics Book Club will help you 
get the job you want, keep it, improve it, or make your leisure 
hours more enjoyable. By broadening your knowledge and skills, 
you'll build your earning power and electronics enjoyment as well. 

WHAT KIND OF BOOKS 
ARE OFFERED? 

From Gernsback Library and other leading publishers come the 
country's most respected books in the field of electronics. All are 
deluxe, hard -covered, attractive looking books of permanent value - books you'll want to own and keep in your personal, profes- 
sional library. 

HOW THE CLUB WORKS 
The Electronics Book Club will send you, regularly, a newsy bul- 

GERNSBACK LIBRARY, INC. 
154 West 14th Street, New York, N. Y. 10011 104 A 

Enroll me as a member of the G/L Electronics Book Club. Start my mem- 
bership with the two -volume set NEW SHORTCUTS TO TV SERVICING 
for only 99c (plus a few cents postage). Thereafter, send me the club 
bulletin describing the current selection which I may purchase at a 
special discount price if I wish. I understand that my only obligation 
is to purchase just 4 additional books within the next 12 months, and that. 
I may cancel anytime thereafter. I also understand that I may cancel im- 
mediately, simply by returning the two- volume set within 10 days. 

Name 

Address 
Zip 

City State Code 
We pay postage if you send your remittance with this coupon. You 
have the same return privilege. Remittance enclosed. 
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letin describing in detail the club selection and alternates. You may 
select one or more books - or reject all books offered that month. 
You agree to accept only 4 additional books from the many offered 
in the next 12 months. You may cancel anytime after that. 

HOW TO JOIN 
Simply fill out and mail the coupon. today. You will be sent your 
two -volume set of "New Shortcuts to TV Servicing," which regu- 
larly sells for $9.90. We will bill you 99( (plus a few cents postage). 
If you are not satisfied with the set, send the books back within 10 
days and membership is cancelled. The selections listed are typical 
of those you'll be able to choose from at the special reduced club 
member's price. 

TYPICAL CLUB SELECTIONS: 
Electronics Data Handbook 

Reg. $4.60 -Club price $3.25 
(You save $1.35) 

Basic TV Course 
Reg. 5.75 -Club price $4.85 

(You save 900) 
Basic Transistor Course 

Reg. $5.75 -Club price $4.50 
(You save $1.25) 

How to Build Tiny 
Electronic Circuits 

Reg. $5.85 -Club price $4.95 
(You save 900) 

Radio Servicing Made Easy (2 Vols.) 
Reg. $9.95 -Club price $7.75 

(You save $2.20) 
The Oscilloscope 

Reg. $5.20 -Club price $3.95 
(You save $1.25) 

How to Make Money Operating Your 
Own Radio and TV Service 
Business 

Reg. $5.00 -Club price $3.75 
(You save $1.25) 

Elements of Electron Physics 
Reg. $5.65 -Club price $4.45 

(You save $1.20) 
Electronic Design Charts 

Reg. $5.95 -Club price $4.95 
(You save $1.00) 

Horizontal Sweep Servicing 
Handbook 

Reg. $5.75 -Club price $4.50 
(You save $1.25) 

Basic Radio Course 
Reg. $5.75 -Club price $4.85 

(You save 90C) 

Audio Design Handbook 
Reg. $5.00 -Club price $3.75 

(You save $1.25) 
Elements of Tape Recorder Circuits 

Reg. $5.00 -Club price $3.75 
(You save $1.25) 

Basic Math Course for Electronics 
Reg. $6.45 -Club price $5.15 

(You save $1.30) 
The V.T.V.M. 

Reg. $4.60 -Club price $3.35 
(You save $1.25) 

Transistor Reference Book 
Reg. $6.00 -Club price $4.50 

(You save $1.50) 
Industrial Electronics Made Easy 

Reg. $5.95 -Club price $4.35 
(You save $1.60) 

Fundamentals of Semiconductors 
Reg. $4.60 -Club price $3.25 

(You save $1.35) 
Tubes and Circuits 

Reg. $4.95 -Club price $3.75 
(You save $1.20) 

Hi -Fi Made Easy 
Reg. $5.00 -Club price $3.75 

(You save $1.25) 
Basic Industrial Electronics Course 

Reg. $5.95 -Club price $4.70 
(You save $1.25) 

The Story of Stereo 
Reg. $5.00 -Club price $3.60 

(You save $1.40) 
How to Fix Transistor Radios & 

Printed Circuits (2 vols.) 
Reg. $9.95 -Club price $6.50 

(You save $3.45) 

RADIO -ELECTRONICS 

c 

www.americanradiohistory.com

www.americanradiohistory.com


Answers to 

This month's puzzles ore on page 48 

Step Up to the Counter 
Since the voltages across capacitors 

in series are inversely proportional to 
the values of the capacitors, 

C2 
C1 -I C2 E01 = E; 

(Assume Cl = lµf and C2 = 9µf) 
So, E,01= 90 volts and 
EC2 = 10 volts. 

Since the output is taken across 
C2, it is 10 volts. When the input volt- 

9V 

10V 

19V 

age drops to zero after the first pulse 
is applied, Cl discharges through V2 
and the generator. C2 cannot discharge 
because the cathode of V I is positive 
with respect to the plate. 

When the second pulse is applied 
to the input, we have only 90 volts 
applied, because the capacitor C2 is 

100V 

0V- 
INPUT - 

CHARGING PATH 

V2 

OUTPUT 
VOLTAGE 

DISCHARGING PATH 

charged 10 volts and bucking the 100 
volts. 

The sanie principle applies for the 
second pulse as for the first. We have 
81 volts across C I and the remaining 
9 volts across C2. So the output will 
now be 19 volts, since the 9 volts is 

added to the initial 10. 
When the input drops to zero again, 

CI discharges while C2 keeps its full 
charge. As more pulses are applied, the 
output keeps increasing in smaller steps. 

Bypaths and Bypasses 
Equation Path 

2001,+201;, =10 R3 - R1 

1001_ - 1601;, + 201, = 10 R4 -M -R1 
1801, - 401;, ± 1001_ = 10 R3 -M -R2 
Equate last two, which gives 2001,, = 1601, or 
I, = 5/41.,. Substitute this into first equation, and 

OCTOBER, 1964 

I;, = M = .037037. So I, = .046296 
e=Eios-l-Er,i=201.-' 20(I,+Is) _ 
0.74074 + 1.66666 = 2.40740 volts. 

Phase Angle 
The trick here is to assume a volt- 

age, say 10, across the parallel branch to 
find the equivalent current and reactance. 

I = 0 = 1.25 amp, 

and = -1-0 
8 

= 0.556 amp 

As the currents are 180° out of phase, 
the equivalent current equals their differ- 

ence, or 0.694 amp. Again using our as- 
sumed voltage, the equivalent reactance 
is found. 

10 = 14.4 ohms XL 
0.694 

P.F. = 0.5 = cos ©; O = 60 °, 

and tan p = 1.732 = R 
R 14'4 8.3 ohms 

1.732 
END 

Coming 

next month 

Radio-Electíonics 

Sped TEST 

EQUIPMENT 

ISSUE 
R Reviews and articles on new test 

equipment. 

m A rundown on stereo multiplex 
generators. 

10 A fundamental story on meters 
in electronic servicing. 

R How to increase the usefulness 
of your test instruments. 

m Stories on instrument construc- 
tion and modification. 

NOVEMBER ISSUE 

(on sale October 20) 

ELECTRONICS 
Engineering- Technicians 

The Nation's in- 
creased demand 

Bachelor of Science Degree, 30 Months 
Save Two Years' Time 

Radio -Television Plus Color Technician (12 Months) 
Electronics Engineering Technology (15 Months) 
Electronics Engineering (B.S. Degree) 

for Engineers, 
Ill Electrical Engineering (B.S. Degree) 

9 Mechanical Engineering (B.S. Degree) 
Electronic Technicians, Radio TV Technicians is at an Civil Engineering (B.S. Degree) 

all time high. Heald Graduates are in demand for Architecture (8.5. Degree) 

Preferred High Paying Salaries. Train now 
(36 Months) 

for a lucrative satisfying lifetime career. Approved for Veterans 

HEALD'S 
ENGINEERING COLLEGE 

Est. 1863 -101 Years 
Van Ness at Post, RE 

San Francisco, Calif. 

DAY AND EVENING CLASSES 
Write for Catalog and Registration Application. 

New Term Starting Soon. 

Your Name 

Address 

City 

State 
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Be an audio experts 
Get the answer to every hi -fi ques- 
tion from the six- volume 

ENCYCLOPEDIA OF 

HIGH FIDELITY 
The most complete and authoritative 
source of information on techniques 
of reproducing sound ever published. 
An essential for the man who moves 
ahead by studying the best available 
technical information. And use the 
Encyclopedia on the job for practical 
fact -finding on electronic, mechanical, 
and acoustical problems. 

$49.00 
Six authoritative volumes: 
AMPLIFIERS 
ACOUSTICS 
DISC RECORDING 

& REPRODUCTION 
TAPE RECORDING 

& REPRODUCTION 
RADIO RECEPTION 
LOUDSPEAKERS 

Hundreds of illustrations. Organized 
for instant reference to any audio topic. 
Free ten -day trial. Easy terms. 

Pitman Publishing Corp., Dept. MO 
20 E. 46 St., New York, N.Y. 10017 
Send the Encyclopedia of High Fidelity 
for 10 days' examination on approval. 
In 10 days I will send $9.00 or return 
the books postpaid; if I keep the books 
I will send, after the initial payment, 
$10.00 monthly until the price of $49.00 
is paid. 
(N.Y. residents add 4% sales tax.) 

Name 

Address 

City State Zip code 

Employed by 

FIVE -CORE : SOLDER 
Sold only by Radio Parts D 

*Based on cost comparison in current catalogs. 
MULTILORE SALES CORP., PORT WASHINGTON, N Y. ç' 

noteworthy Circuits 

I.F. AMPLIFIER IS PHONO PREAMP 

2ND IFT 

391( 

-,78V 

2SAI4 -5.2V 
2ND IF AMPL, 3RD IN34-A 
PHONO PREAMP IFT DET 25051 

4PF 

-.58V .01 

RADIO 3.3K 

PHONO 

-5.3V 50K RÀbIO i_- + 10 

PHONO SW -? 

XTAL 
PICKUP 

.005 

AVC TO IST IF - 

The Fujiya model TRP -611 is a 
six -transistor, battery -powered AM ra- 
dio and record player. Three transistors 
are used as the converter and two i.f. 

10) O+ VOL 
CONI 

XTAL 50K- 
PICKUP 

.005 

Fig.2 

amplifiers; one is the audio driver and 
the other two are in the push -pull audio 

3.3K 

-5.7 V 

30 

BATTERY -CHARGER 

This circuit can be used as a bat- 
tery charger or as a protective circuit 
for an existing battery charger. Twelve 

-5.3V 

-5.7V 

50K + TO DRIVER BASE 

VOLUME 10 

Fig.I 

output stage. The audio amplifier 
doesn't have enough gain for good audio 
output from the record player, so the 
designers have used the second i.f. am- 
plifier transistor as a phono preamp 
(Fig. 1) . 

When the function switch is in the 
PHONO position, the crystal cartridge is 
fed directly to the transistor base 
through an R -C equalizing network. The 
3,300 -ohm resistor from the 5.7 -volt 
line is the collector load. The 10 -4 ca- 
pacitor couples the amplified audio sig- 
nal to the volume control. (The imped- 
ance of the i.f. transformer windings is 
negligible at audio frequencies.) Fig. 2 
shows the effective circuit of the pre- 
amplifier.- Robert F. Scott 

CONTROL RECTIFIER 

damage the circuit. This is one of sev- 
eral novel circuits in a recent Motorola 
A pplication Note on the MCR808 series 

MCR808 -3 
A C 

SCR 

CHARGING 
SUPPLY 
(UP TO IN753 18A RMS) 

volts at up to 18 amps is delivered to 
the battery. It protects the battery 
against reverse polarity and overcharg- 
ing. A short circuit in the load cannot 

'+i 
-j BATT 

=12 V 
0-I5V 
(OPTIONAL) I 

silicon controlled rectifiers. 
The SCR acts as a half -wave rec- 

tifier in series with the input and output 
terminals. R1, R2, R3, C and the 2N- 
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Coming 

next 

month 

Radio-Electronics 

SpTÉST 
EQUIPMENT 

ISSUE 
What test equipment you 
need for a good and efficient 
service shop - with a check 
list for an ideal set -up. 

How you can use test equip- 
ment to save time. 

How to make the best use of 
your vtvm, your vom, your 
scope. 

Reports on new test equip- 
ment. 

A rundown on stereo multi- 
plex generators. 

Instrument construction and 
modification. 

Many other articles, features 
and regular departments in 
next month's RADIO - 
ELECTRONICS. 

NOVEMBER ISSUE 
(on sale October 20) 

OCTOBER, 1964 

2160 unijunction transistor form a re- 
laxation oscillator that triggers the gate 
circuit of the SCR through the trans- 
former. 

Base 1 of the 2N2160 returns to 
ground through the primary of the trans- 
former. Base 2 is biased positive by the 
voltage divider (R2 and R3) connected 
across the battery. The 2N2160's firing 
point is determined by the emitter volt- 
age and the voltage between the bases. 
Since the transistor is supplied by the 
battery, its firing point increases as the 
battery charges. 

When the battery voltage reaches 
a preset level, the Zener diode breaks 
down and the transistor stops oscillat- 
ing. This cuts off the SCR and the charg- 
ing stops. The cutoff point is determined 
by the setting of the 1,000 -ohm pot. 

The battery must supply at least 
3 volts with the indicated polarity be- 
fore the unijunction will oscillate and 
start the charging operation. Thus, the 
circuit will not operate if the battery 
polarity is reversed or if the load is 
short -circuited or open. 

The transformer is wound on a 
Ferroxcube type 203 F 188 -3C3 core. 
The primary has 30 turns of No. 22 in- 
sulated wire and the secondary has 45 
turns of the same wire. When wound, the 
transformer must have a low series im- 
pedance and be able to pass a pulse 
a few sec wide. 

DIODE COLOR CODE 

SEVERAL READERS HAVE ASKED FOR HELP 
in identifying color -coded crystal diodes 

VIOLET 
RED 

BLUE 

EIA COLOR -CODED BANDS 
GROUPED AT CATHODE END. 

often used in electronic equipment. Most 
crystal diodes are marked according to 
the standard EIA (formerly RETMA 
and RMA) color code as follows: 

1 -Brown 
2 -Red 
3- Orange 
4- Yellow 
5 -Green 

6 -Blue 
7- Violet 
8 -Grey 
9 -White 
0 -Black 

The color bands start from the ca- 
thode end and represent the digits fol- 
lowing the 1N prefix. For example, the 
diode in the drawing is a 1N627. END 

NEW SAMS BOOKS 
Know Your Color -TV Test Equipment 
by Robert Middleton. To use Color -TV 
test equipment properly, the technician must under- 
stand its capabilities and limitations, and its proper 
application. This book explains clearly and easily 
the function and circuit action of each Color -TV 
instrument -shows how to service, calibrate, and 
maintain it for continuous, reliable service. Covers: 
White -Dot and Cross -Hatch Generators, Color -Pat- 
tern & Color -Bar Generators, Rainbow & NTSC 
Generators, Principles of Video- Frequency Sweep 
Generators & Testing, Lab -type equipment, and use- 
ful setup information. Profusely illustrated. An in- 
valuable book for anyone using Color -TV test tags 
equipment. 5% x 8W. Order KOC -1, only 2 

Radio Service Training Manual 
by Edward P. Rice. Offers an extremely successful 
system for quickly locating troubles in radio re- 
ceivers -based on the use of carefully selected key 
circuit points, where test resulta will give positive 
indications. Programmed trouble -shooting charts 
show how to quickly isolate trouble to specific corn - 
ponents. Covers both tube and transistor type re- 
ceivers. Fully illustrated. 5 x 8W. 
Order RSS -1 (softbound), only $495 
Order RSH -1 (hardbound), only' $6.95 

Radar License Endorsement Handbook 
by Edward M. Noll. Provides all the information 
needed to pass the FCC Element 8 license examina- 
tion for the radar endorsement. Provides, in addi- 
tion, a firm grasp of radar fundamentals, plus a prac- 
tical knowledge of modern marine and other radar 
equipment. The book includes tables, laws, and pro- 
cedures which will remain permanently helpful after 
you have passed the examination. 5% x 8W. 
Order RLH -1, only Z 

ONLY COURSE OF ITS KIND 
5- Volume HOWARD W. SAMS 

Basic 
Electricity/ Electronics 

New, unique positive train- 
ing worth hundreds of dol- 
lars. First completely new 
course to be published in 
the last 10 years using 
the latest programmed 
method for quick, effective 
learning. 

Vol. I. Basic Principles & Applications 
Vol. 2. How AC & DC Circuits Work 
Vol. 3. Understanding Tube & Transistor Circuits 
Vol. 4. Understanding & Using Test Instruments 
Vol. 5. Motors & Generators -How They Work 

(Complete Set contains over 1300 pages; 1250 illustra- 
tions; 51 chapters; in sturdy slipcase) 
Order ECY -50, only $1995 

Mathematics for Electronics Engineers & Technicians 
by Norman H. Crowhurst. This book, intended for 
the use of the advanced technician and engineer, 
helps to bridge the gap between "book learning" 
and practical experience. Uses a unique programmed 
method showing how to apply textbook math to- 
ward the solution of practical problems in elec- 
tronics. Begins with Ohm's and Kirchhoff's laws and 
goes on to selective networks, properties of coils and 
transformers, feedback circuits, etc. 5% x 8yß "; $6p, 
hardbound. Order MEA -1, only 'P' 

TV Receiver Tube Usage Guide 
A "must" for the shop and the tube caddy -saves 
time and eliminates wasted service calls. Lists all 
tubes, semiconductors, and fuses used in 1963 -64 
TV receivers, so you can quickly check your caddy 
before you start out on a service call, to see whether 
it contains the proper tubes. Tubes are listed by 
function; a tube usage section provides a valuable 
guide to proper tube stocking. Where wire or circuit - 
breaker performs fuse function, this fact is noted. 
Indexed by receiver model and chassis number. In- 
cludes information on alternate tubes when 
used. áy2 x 8' ". Order TUR -1, only 

HOWARD W. SAMS & CO., INC. 
Order from your Sams Distributor today, or mail 
to Howard W. Sams & Co., Inc., Dept. RE -10 
4300 W. 62nd Street, Indianapolis, Ind. 46206 
Send me the following books: 

KOC -1 RSH -1 ECY -50 TUR -1 

RSS -1 Q RLH -1 MEA -1 

S enclosed Send FREE Bookllst 

Name 

Address 

City _ State Zip 

My Distributor is L.. IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 
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BRAND NEW 
UNITED'S FIRST QUALITY 
TUBES DISCOUNTS up to 

011% 
OFF 

GUARANTEED ONE FULL YEAR! NOT USED' NO PULLS! WHY PAY MORE ? 
Tube 
0A2 
043 
0446 
OB2 
083 
0C3 
OD3 
003 
0Y4 
0Z4 
143 
145 
146 
147 
14135 
14E4 
14E4 
1464 
14.15 l AX2 
163 
185 Ics . 
IC6 

1 D5GP 
107 . 

108 
1 D5 I E5GP 
1E7 
1F4 
1E5 
1E6 
163 
164 
166 
1144 
INS 
1148 
1J3 
115 
116 
153 
I L4 
1LA4 
I LA5 
1 LA6 
1LB4 
1 LC5 
1 LC6 
1LD5 
1LE3 
11.65 
1LH4 
1LN5 
155 
1P5 
1Q5 
1R4 
IRS 
154 
155 
1T4 
1T5 
1 U4 
1U5 
1V . 

1V2 
1X28 

243 
2A5 
246 
247 
24 F4Á 
2ÁN2 
2452 
263 ....98 o. 
28N4 
2CY5 
2021 
2E85 
2E55 
2055 
269/5 
2X2 
2524 
342 . 

3A3 . 

3A5 . 

3AF4 
3AL5 
3AT2 
34116 
3A76 
382 ...3.45 
387 ...1.35 
311A6 
38C5 
38E8 3BN 
31356 

Price 
...__ 
.1.35 

.BO 
.1.20 
...75 

80 
.2.75 
.1.20 ...77 ...73 

. ..73 
73 

.1.05 

.1.34 

.3.30 

.2.20 

.1.05 

...60 ...77 
73 

...98 
.78 

.2.20 
..53 ...98 

73 
.1.20 ,..77 ...69 ..80 
, ,95 
.1.00 
77 

...98 ...8 
.1.50 
.2.50 
.1.55 
.1.83 
.1.05 
.1.95 
.1.95 
.1.80 
.1.98 
.1.80 
.1.28 
.1.23 
...98 ...80 

. 75 
.1.05 

70 
70 8O 57 
83 

.1.05 

.1.25. 
.1.25 
.1.10 
.1.50 

.93 
.1.23 ..1.25 

..95 ...9B 

..70 
.1.65 
.1.47 
.1.85 
.2.40 

60 
.1.30 
.1.20 
...74 
.1.10 
.1.40 

.44 
.1.25 
...S2 
. .40 

....95 ....61 ....90 
.1.19 
...73 

Tube 
38U8 
3876 
3826 
36116 
3CE5 
3C Fe 
3C56 
3CYS 
306 . 

3DG4 
3D K6 
3DT6 
3DZ4 
3655 
3Q48. 
354 . 

3V4 
4AU6 
4476 
4646 
48C5 
4BC8 
48L8 
48N6 
4BQ7 
4858 
48U8 
4826 
48Z7 
4C88 
4C56 
4CY5 
4DE6 
4056 
4078 
4E57 
4EJ7 
4EM6 
4E58 
4EW6 
4655 
4GM8 
4658 
4G25 
4HM6 
41458 
45T6 
4JC6 
4/D6 
SAMS 
SAN$ 
SAQS 
5AR4 
5458 
5478 
5B84. 
SBEg 
581(7 
5867 
5BR8 
SBW8 
SCG8 
SCL8 
5CQ8 
51214 
5E48 
SEU8 
5EW8 
SßNS 
5GM6 
50X6 
SHC7 
5568 
516 . 

574 . 

578 . 
SU4 
SUB 
573 . 

5V4 . 

576 . 

5W4 
SX4 
5X8 
5Y3 5Y4 
523 
5Z4 
643 
6A4 
6/15 
646 
6A7 
6A8M 
6484 
8483 
64137 
64C5 
13AC7 
6497 
BAES 

Price 
..78 
..56 
..54 
..54 
..90 
1.05 
..56 
1.20 
1.48 
..83 
..58 
.52 

1.59 
..97 
1.29 
.79 

..73 
..61 
.94 

1.15 
..85 
.95 

1.69 
1.00 
1.46 
..99 
1.48 
1.29 

.90 
1.56 
..95 
..59 
1.25 
1.19 
..57 
.55 i.45 

1.55 
.94 

1.90 
1.19 
1.59 
.59 

. 1.29 
. .-49 

1.00 
1.10 

.99 
. 1.64 
. 1.64 

..77 

..BB 
52 

1.40 
1.75 
..81 
1.30 
127 
..84 
..99 
..81 
1.31 
.79 

. ..74 
.82 

. 1.01 

. ..79 
.79 

1.10 
1.52 
1.04 
1.00 
1.49 
1.85 
.70 

1.00 
..84 
..59 
.82 

1.59 
1.45 

.55 
1.75 
..90 
..80 
..45 
1.25 
1.00 
1.40 
2.50 

.80 
3.00 
1.50 
2.25 
1.45 
.45 

3.00 
1.00 
1.95 
..91 
3.25 
2.50 

Tube 
64E3 . 
BAF4 . 
6/1F44 
6AF13 . 

64E11 
6465 
6467 
13AN4 
6A56 
64J5 . 

6AJ8 
OAKS 
6ÁK6 
6AL3 
BALI1 
6AM8 
6AN4 
6A55 
6456 
6458 
6AQ5 
6AQ6 . 

6AQ7 . 

6Ag8 
64115 . 

6A R6 . 

6AR8 . 

6AR11 
6455 . 

6456 . 

6457 . 

6458 . 

6A511 
6AT6 . 

6AT8 . 

6A U4 
6AU5 
6AU6 
6AU7 
6AU$ 
6AV5 
6476 
BAV11 
6AWg 
64X3 
6AX4 
64X5 
6AX7 
BAXtl 
6A73 . 

6428 . 

684 . . 

1385 . . 

8843 6848 
6BA7 
13BA6 
6864 
68C5 
68C7 
68C8 
6806 
68E3 
68E6 
68E5 
68E6 
68F8 
6866 
6BH6 
68148 
6BJ6 . 

68J7 . 
68J8 . 

6854 
6111(5 
6857 
681_7 . 

6848 . 

6BN4 
6BN8 
6858 . 

6865 . 68Q6/ 
6C U6 
68427 
66R8 
6858 . 

66U8 
6878 . 
61314/8 
68X7 
6E175 . 

68Y6 . 

6BY8 . 

6E126 . 

6827 . 
6828 . 

6C4 .. 
6C5 . . 

6C6 . . 

6C8 . 

OCIO . 

Price 
1.10 
..99 
.99 

2.50 
1.98 
..88 
4.10 

.79 
1.05 
1.95 
1.73 
..90 
..94 
.35 

2.05 
.78 

3.18 
1.95 
2.45 
1.50 

.52 
1.00 
1.73 
1.20 
1.03 
1.50 
2.00 
1.70 

.59 
1.00 
2.75 
1.20 
1.98 
..47 
..84 
.g3 

1.75 ..50 
..54 
.85 

1.75 
.39 

1.65 
.88 

1.05 
..64 
.73 

1.25 
1.45 
1.08 
2.19 
3.80 
4.00 
1.15 

.48 
1.50 
1.50 
2.10 
..59 
1.47 
1.00 

.95 
1.15 
..53 
..88 
.42 

1.70 
1.65 

.1.00 
..94 
..63 
.77 

1.4S 
3.39 
1.50 
.84 

1.05 
1.53 
1.00 
.73 

1.75 
..83 
1.05 
.98 

1.44 
1.44 
.68 

1.23 
1.35 
1.07 
2.25 
1.05 
1.07 
..54 
.99 

1.60 
.43 

1.40 
2.00 
3.25 
1.55 

Tube 
6CA4 
OCAS 
6C/17 
6CB5 
6C86 
6C De 
13CF6 
6CG7 
6CG8 
6CL6 
6C L8 
6CM6 
6CM7 
6CM8 
6C04 
BCQ7 
6CQ8 
6C R6 
6C56 
6C57 
6CU5 
6CU6 
6CU8 
6CW4 
6CWS 
6CX8 
6CYS 
6CY7 
6CZ5 
6CZ7 
61,4 . 

606 . 

6010 
6DA4 
6085 
6085 
6DC6 
6DC8 
60E4 
6DE6 
6DE7 
6066 
6DJ8 
6D56 
6056 
60N7 
6DQ5 
6DQ6 
6DR7 
6054 
6D55 
6DT5 
6078 
6078 
6DV4 
61,24 
6E5 
6E47 
6E48 
6E135 
6E88 
6EH5 
6E H7 
6E148 
6E17 
6EM5 
6EM7 
6EQ7 
6ER5 
6E55 
6E58 
6EU7 . 
6EU8 . 

6EV5 
6EW6 
6EW7 
6E76 
6EX6 
6E25 
6E28 
6E47 
6F07 
6FJ7 
6F4 . 

6F5 . 

6F6 
6F6M 
6F7 . 

6F8 
6FGS 
6FG7 
6F08 
6FJ5 
6FM7 
6F07 
6F55 
6FV6 
6FV8 
6FW5 
6FW8 
6E75 
665 . . 

Price 
.70 

1.39 
1.35 
3.75 

.53 
1.45 
..95 
..59 
.78 

1.69 
.77 

1.45 
..67 
1.60 
1.35 
1.80 
..90 .58 .55 
..67 
.56 

1.05 
. 1.88 

1.90 
1.10 
1.82 
..88 
.69 

1.80 
1.95 
1.75 
2.50 
1.95 
.66 

1.2$ 
2.30 
1.30 
1.33 
1.18 
59 

1.33 
.60 

1.17 
..57 
1.50 
1.35 
3.10 1.05 
1.47 
1.40 
1.30 
..79 
..51 
.92 

2.65 
1.85 
1.85 
1.50 
..77 
..71 
..90 
1.33 
1.56 
1.49 
1.47 
..75 
.80 

1.12 
1.65 
1.40 
2.79 
1.15 
..77 
..73 
.55 

2.40 
..73 
3.65 
1.55 
1.84 
1.32 
2.37 
3.79 
2.35 

.95 
1.15 
1.25 
2.50 
1.25 
2.15 
..67 .65 
2.25 
1.50 
1.05 
1.35 
1.49 

.77 
1.96 
4.25 
1.25 
1.23 

Tube 
6666 
6GES 
66F5 
6GH8 
66K5 
óßKg 

6GL7 
gGMS 
GCMG 
6098 
66T5 
BGVS 
COVO 
66W6 
6GWg 
66X8 60X8 
6676 
6625 
6NF5 
6HF8 
6HG8 
69.18 
6H58 
656 
6J4 
6J BB 
OJEO 
6JE8 
6J5M 
6.16 , 

637 .. 
6J8 .. 
6J11 
6JNB 
6JZ8 
656 
61(7 
6K7G 
61(8 
61(31 
61(D8 
BLS . 

6L6ß 
6L6GC 
6L6-M 
6L7 .. 
6M11 
696 
6N7 
6P5 
6Q7-GT 
6Q7-M 
687 
654 .. 
657 .. 
658 
65A7GT 
6547-M 
65871 
6507 
65D7 
65F5 
65E7 
6567 
6597 
65.1767 
65,17-M 
65K7ßT 
65147-M 
65L7GT 
65N7 
6567 
65127 
6557 
6527 
674 . 

678 . 

6U5 . 

6U8 
6V3 . 

6V4 
67667 
6V6M 
6W4 
6W6 
6X4 
6X5 
6X8 
676 . 

7A4 
7A5 
746 
7A7 
7118 
7407 
74F7 
7AG7 
7AN7 
7AU7 
784 . 

7B5 . 

786 . 

Price 
1.00 

, 1.65 
1.75 
.,78 
..59 
Al 2.35 
1.35 
1.10 
..92 
1.95 

. 1.tl5 
, 1.85 

1.85 
1.50 
1.30 
1.25 
1.10 
1.30 
3.40 
1.75 
1.95 
1.45 
1.45 

. .56 

. 2.95 
.98 

3.25 
1.50 
..92 

. ..69 
1.65 
1.40 

. 1.83 
I.BS 

. 1.g5 

. ..61 
,.95 
.75 

. 1.45 
1.50 
..99 
.90 

, 1.05 
1.35 
1.95 
1.05 
1.85 

. 1.45 
..98 
..95 
.98 

1.45 
. ..90 

..49 
.90 

1.15 
.97 

1.25 
1.15 

..1.35 

....70 

. ..75 ..1.00 
..85 
..95 
..86 
..95 
.92 

1.25 
.85 ...82 
.92 

.1.00 
..95 

...95 ..95 

. .84 

.1.23 
..81 

.1.75 
..59 
.52 

.2.50 

...60 ...69 ...39 
..-7S ..78 
.1.25 
.1.15 
.1.25 
.1.15 
.1.15 

.66 
.1.15 
.1.45 
.1.50 
.1.25 

.63 
.1.45 
.1.75 
.1.35 

tryThis one 

TRICKS FOR EXTRACTING 
PILOT LAMPS 

Most jewel- covered, panel- mounted 
pilot lamps are impossible to remove 
with bare hands -they are recessed too 
deeply for fingers to grasp. An ordinary 
wedge- shaped eraser (the kind that slips 
over the end of a pencil), sold in most 
dime stores, makes a handy tool. Also, 
the outer insulation from 1/2 -inch diame- 
ter coaxial cable works equally well. In 
each case, push the tool onto the bulb 
and twist. Then tool and bulb can be 
easily removed.- Thomas R. Haskett 

Tube 
787 .. 
788 .. 
7C4 .. 
7C6 . 
7C8 . 

C7 .. 
7E8 .. 
7E7 .. 

'7EV6 
7F7 , 
7F8 .. 

. 
727614276;i . 

7J7 ,, 
7K7 
7L7 , 

7N7 .. 
7Q7 . 

7R7 .. 
757 .. 
7V7 .. 
7W7 . 

7X6 
7X7 : 
7Y4 
7V7 
724 
8AU8 
8AW8 
BBQS . 
8CG7 
8CM7 
8CN7 

8C57 
8EB8 
$EM5 
BFg7 
BGNB 
8J V8 . 

9A8 
9AU7 
88R7 9UL8 
gUg . 

IOCg . 

100E7 
I0E07 
10EM7 
10698 
lOJgB 
107 . 
I1CY7 
12A4 
12A5 
12A6 
12A7 
12A8 
12AI1 
12A85 
12AC6 
12AD6 
124E6 
124E7 
12AF3 

12AF6 
12466 
12 /1J6 
12AL5 
12AL8 
12A 5 
.12AT8 
12AT7 
12AU6 
12AU7 
12AV5 
12AV6 
12AV7 
12A1N13 
124X3 
124X4 
12AX7 
12gY7 
12427 
1294 
12846 
12847 
12BD6 
12BE3 , 

128E6 
128F6 
1213N7 
121355 
12816 
12E156 
12:6:/. 

U 
12BR7 
128V7 
12BW4 
12877 
12826 ...84 
12827 ...84 

Price 
1.95 
1.25 
.69 

1.35 
1.90 
..88 
..68 
1.25 
.73 

1.75 
1.95 
1.25 
..95 
1.87 
1.65 
1.85 
1.45 
1.75 
1.50 
1.80 
3.35 
1.60 

,95 
I.BS 

87 
1.25 
3.40 
.,93 
..96 
..83 
..66 
..73 
1.00 
,.77 
..97 
..69 
.54 

3.58 
1.10 
1.35 
1.38 
1.32 .77 
1.18 
1.64 
1.35 
1.75 
1.75 
1.45 
1.30 
..73 
..73 
..59 
.95 
.55 

3.45 
3.00 
1.74 
..58 
..53 
..55 
..48 
..92 
..71 
..65 
1.50 ..80 
..45 

93 
..58 
..48 
..74 
..49 
..59 
1.30 
..39 
..80 .98 
1.04 
..85 
.81 

1.42 
..g4 
..66 
.65 

1.30 
..45 
1.39 
..51 
..58 ..75 
..98 
.54 

1.45 
1.09 
..72 
.74 

1.09 ..75 

Tube Price 
12C3 ..56 
12C55 ..54 
12CR6 .65 
12CT8 1.60 
12CX6 ..52 
1294 ...67 
120115 1.05 
12DE8 ..81 
12DL8 ..85 
1r02/67 

1.02 
1.33 

12D57 . ..82 
!EH 12DT7 ..77 
120T8 .78 
12DW7 1.20 
12DY8 1.75 
12DW8 ..87 
12DZ6 ...60 
12Eg8 ..99 
12ECB .1.3B 
12ED5 ..60 
12EGB ..60 
12EK6 ..60 
12EL6 ..48 
12ELB ..86 
12EZ6 .SS 
12FS .1.50 
12F8 ..64 
12FA6 ..77 
12FK6 78 
12FM8 ..46 
12F88 ..85 
12FXS ..94 
12FXB ,86 
12GC6 1.04 
12GE5 1.44 
12)5 ..7B 
12JB . ..82 
12K5 ,73 
12KB 3.00 
12L8 ..71 
12LB . ..SO 
12g7 ...75 
12R5 . 1.1g 
12547 1.25 
125c7 ..78 
125E7 ..57 
12597 ..95 
125H7 ..95 
12517 ..75 
1255767 .93 
125K7 
125L7 ...1: 
12597 .,65 
12567 ..89 
12567 ...9g 
12U7 ,..60 
1276 ....62 
32W8 ...69 
12X4 ..45 
13DE7 1.24 
13EM7 1.95 
1444 ..1.25 
1445 . 1.30 
1447 ..1.35 
144E7 .1.35 
1486 .1.20 
1468 .1.30 
14C5 .98 
14C7 ..1.45 
14E6 ...98 
14E7 .98 
14F7 ..1.95 
14FH ..1.45 
14N7 .95 
14.17 ..1.30 
1457 ...98 
14Q7 ..1.35 
1457 ..1.45 
1457 ..1.45 
14W7 ...98 
14X7 ...95 
1474 ..95 
15A F11 1.95 
15CW5 1.15 
15FY7 1.29 
15966 1.28 
16463 1.42 
174X3 .1.65 
174X4 ..65 
178E3 .1.84 
17E166 1.04 
17C5 ..2.35 
179E4 1.29 
17DM4 1.22 
17DQ8 1.04 17007 1.85 
17GE5 1.70 
17GV5 1.73 
176W6 1.64 
17H3 ...95 
17.128 .1.98 

Tube Price 
17L6 .1.25 
1845 .1.54 
18FW6 . .47 
18FX6 . .51 
18E76 . 

. .85 
19866 1.35 
19E48 .77 
19HV8 1.44 
19J N8 .1.20 
1978 . . .83 
21EX6 1.47 
21615 .1.92 
22BW3 1.43 
22E1E4 1.53 
2547 ..3.00 
25AC5 .2.00 
254K4 . .66 
254V5 .1.10 
254X4 .68 
251355 .1.50 
25866 1.05 
2588 ..1.73 
25C5 . . .51 
25C45 1.85 
25C De 1.50 
25054 1.05 
250N6 1.40 
25E145 . .S3 
25L6 . . .55 
25W4 . . .66 
2525 ..1.10 
25Z6 .1.10 
27685 1.59 
32ET5 .53 
321.7 ..1.50 
33677 2.99 
34605 .79 
3545 ..2.25 
3585 . 

. . .49 
35E145 ..84 
35L6 .. .S8 
35W4 . . .40 
3574 ..1.63 
35Z3 ..1.95 
3525 ..58 
36ÁM3 .78 
5045 .1.70 
5085 . . .67 
5005 ..51 
500C4 ..71 
SOEHS ..53 
5OHC6 ..86 
SOLE . . ..59 
50Y8 .95 
5077 .1.25 
1171.7 3.95 
11757 3.95 
117P7 .2.49 
117Z3 . 83 
22 95 
244 . . 95 
26 ...1 10 
27 ..1 50 
2807 .1 50 
30 ...1 15 
32 ....1 00 
33 85 
34 79 
35.51 . . 85 
36 95 
37 70 
38 90 
39/44 85 
41 95 
42 . ..1 25 
43 . ..1 20 
45 . ..2 00 
46 95 
47 ..2 10 
48 . ..3.50 
50 . ..1.45 
53 . ..2.98 

..1.35 
58 ..1.85 
59 . ..2.50 
71A ..1.90 
76 ' ..1.40 
77 ..1.25 78 ..1.15 8O ..1.25 
81 ..1.25 82 -1.23 
gá/824 95 
B5 98 
5881 .2,95 
6146 .3.95 
6336 .5.95 
6550 .3.75 
807 70 

TERMS: Mi imum order $5.00 exclusive f postage. Remit full price plus postage NO ABOVE PRICES 
C.O.D. The above list doe not reflect o r entire stock as we have one of the larg st SUBJECT TO CHANGE 
selections o SPECIAL PURPOSE, BROADCAST 8 TV TUBES in the U.S. Write for quotation. WITHOUT NOTICE 
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CLEANS YOUR DIALS 
WHILE IT CLEANS YOUR TEETH 

When plastic dials and faces on im- 
portant instruments get scratched and 
dull, high -polish them like new by using 
dentifrices as buffing compounds. 

Make a paste of a small quantity of 
toothpowder and water and rub this 
mixture on the plastic with a piece 
of felt. The powder removes small 
scratches and marks from the plastic. 

Then use another piece of felt, ap- 
ply toothpaste, wet it slightly and buff 
away until you're satisfied. -Henry 
Mullen 

PAPERCLIP MAKES QUICK 
CLOCK -RADIO REPAIR 

My Westinghouse clock radio mod- 
el H -420T5 would not come on. The 
tubes were OK. I pulled the radio chassis 
out and dropped down the clock assem- 
bly. A small brass tip was broken off 
the vane of the ON -OFF knob. This small 

TIP BROKEN OFF 

PAPER CLIP 

SOLDER 

BRASS VANE 

I 

BRASS VANE 

KNOB 

tip pulls a fiber board that actuates the 
plastic switch. I cut off the small end of 
a paperclip and soldered it to the brass 
vane. I left the paperclip loop to pull 
the fiber switch. Does the job! -Homer 
L. Davidson 

MAGNETIC DOOR LATCH 

On our plastic TV- control door, the 
springs become weak and the door re- 

mains open or falls down. My solution: 
take a small flat bar magnet from an 
old ion trap and glue it to the plastic 
door. Cut a sharp point at each end of 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


a small, flat piece of steel. Bend these 
two ends down at right angles. Use a 
hot soldering iron to push the steel into 
the plastic opposite the magnet. Now 
when the door is closed the magnet will 
hold the door shut. This prevents the 
door from getting broken off its plastic 
hinges. The idea will work on any alu- 
minum or nonmetallic control doors. - 
Homer L. Davidson 

SUPER -SIMPLE RECTIFIER CHECKER 

This is an improved version of a 
rectifier checker described on page 117 
of the February 1958 issue of RADIO 
ELECTRONICS. The diagram shows the 
circuit of that unit. When the test jig is 
connected to 12 volts ac, the 12 -volt 
lamp lights to full brilliance. A good 
rectifier between the test jacks rectifies 
alternate half -cycles of the ac wave and 
thus cuts power about in half- enough 
to light the 6 -volt lamp to full brightness. 
A shorted rectifier puts the full 12 volts 
on the 6 -volt lamp, making it flare, 
while a weak or open rectifier lights the 
6 -volt lamp only dimly or not at all. 

I built my version into an old OZ4 
tube envelope, with the test jacks on the 

TO OCTAL 
BASE PINS 

OMIT 
IN NEW 
VERSION 

RECT 

PINS TO TUBE CHECKER 

side. Pins 1 and 3 are the power connec- 
tions, and the adapter plugs right into the 
octal socket of the tube tester. I used only 
the 6 -volt lamp, and I always start the 
test by throwing the tube checker's fila- 
ment voltage selector to 6 volts. That 
way, a shorted rectifier doesn't sock the 
6 -volt lamp with the full 12 volts, and 
the lamp lasts much longer. 

Built into the old tube shell, the 
checker is a handy gadget that takes up 
very little space in the tube caddy. - 
Charles Andrews 

OCTAL -TO -7- PIN -MINIATURE 
SOCKET ADAPTERS 

When you want to replace an old 
octal -base tube with a newer seven -pin 
miniature type in existing equipment, 

try this trick in chassis that use phe- 
nolic wafer type octal sockets and 1 -inch 
socket holes. 

Take an octal wafer socket (use 
the one in the set if you wish), separate 
the wafers by reaming out the rivets, 
and punch a 5/8 -inch hole in the center 
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of the top wafer, using a 5/8 -inch chassis 
punch. Since the phenolic material is 
soft, you can easily file or ream the 
center keyway to 5/9 -inch diameter. Then 
slip in a retainer -ring- mounting seven - 
pin miniature socket (like Amphenol 
78 -7P) . 

Another possibility is to use saddle - 
mount sockets (Amphenol 147 -500 or 
equivalent), with the metal saddle sand- 
wiched between the two octal socket 
wafers. No screws are needed. -James 
Wallace 

QUICK AND EASY EYELETS 
MAKE NEAT CONNECTIONS 

If you have an eyelet tool like the 
one shown, you have the means for put- 
ting neat eyelets in the ends of electric 
wires. Just wrap the wire around an 
unpainted eyelet and secure it with the 
pliers. Ordinary hollow rivets may be 
used as wire eyelets in a similar way. - 
John A. Comstock 

TEST SELENIUM RECTIFIERS 
WITH R -C BRIDGE 

To check selenium rectifiers and 
silicon diodes, I use an Eico 950 -B R -C 
bridge, which has a leakage- checker 
range. I connect the plus terminal of 
the checker to the anode terminal of 
the rectifier or diode, using the ELECTRO- 
LYTIC LEAKAGE range of the checker. 
The minus terminal goes to the cathode 
terminal of the rectifier or diode. I 
turn up the voltage control of the 
checker until the "eye" just closes. This 
will happen at 10 to 50 volts. I reverse 
the connections to the rectifier or diode, 
and again turn up the voltage. The "eye" 
doesn't close on a good unit. 

If the eye closes on a low voltage 
on the first tests, the unit is not open. 
If, on the reverse connection, the eye 
does close, the unit is shorted or leaking 
badly. 

If the eye closes only under 
higher voltage, the unit has high resis- 
tance or is open. 

I find this method more reliable 
than using an ohmmeter, because the 
test voltage is higher and also adjustable 
to the ratings of the diode or rectifier. 
I have used this method on portable 
radios, TV sets, vtvm's, etc., without 
disconnecting the rectifier from the 
circuit. 

In some cases, a wire must be dis- 
connected from the circuit, if there is a 
low- resistance shunt. Take care not to 
exceed the voltage rating of the tested 
unit but, in the Eico R -C bridge, the 
current is very low. 

This method could also be used to 
check transistors, Zener diodes, etc. - 
Oscar Blair END 

HIGH ScHooL"GRADs" 
You don't need college to have a 
fascinating job, a bright future, 

big pay and advancement. 
Founded Those who don't know the facts 
in 1899 n ° ¡ '. say that only the college 

trained men get the 
good jobs in indus- 

try. Wrong! But 
it Is true 

it 44 that the av- 
erage high- 

d- st ® uaschooteget 

^- only 
poorest kind of job - 

unless hehas addiciona' training in a specialized field. 
For these men the biggest and fastest growing field 

open today is Electronics -all branches. Jobs are look- 
ing for men. You can get technician training in as 
short a time as 40 weeks in the Electronic Labs of 
Coyne or get a degree in two years in our ELECTRON- 
ICS ENGINEERING TECHNOLOGY PROGRAM. 
Most of your tuition can be paid of ter you graduate. 

Like the great universities, Coyne School is an edu- 
cational institution not for profit. A Coyne diploma 
or degree gives you high standing 
with employers. Coyne gradu- 
ates hold top jobs in Electron- 
ics all over the world. 

See how little it costs to 
get the training you need. PARTICIPATING\ 
Don't put it off. Make your RESEARCH own decision. Send us your 
name, address now-this cou- SCHOOL 
pon or a postcard will do. No 
salesman will bother you at your ER51/ 
home. All information is FREE. 
Coyne Electronics Institute, Chicago 60607, Dept. 74 -N 

rCoyne Electronics Institute, Dept. 74 -N ! 
I 1501 W. Congress Pkwy., Chicago, III. 60607 I 

Age 

Name. 

Address 

City State. 

Phone 

send today for your 

sample copy of 

PF REPORTER 

\ 

the leading 
magazine of 

!'' the TV -Radio 
servicing 
field ! 

see how a subscription 
HELPS YOU EARN MORE 

MONTH AFTER MONTH 

(' -- FREE -- 
PF REPORTER, Dept. RER -10 
Box 68003, Indianapolis, Ind. 46268 

Send me a FREE sample copy 
of PF REPORTER. 

Name 

Address 

City 

`State Zip J 
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NEW SUPER 

HUSH® 
TV TUNER CLEANER 

ENGINEERED FOR TUNERS 
MADE WITH PLASTIC PARTS 

16 
oz. 

With quality Solvent and Silicone 

SPRAY 

CAN 

To meet today's high quality service on 

expensive electronic equipment. 

8 
ox. 

l 
CHEMICAL ELECTRONIC 

ENGINEERING, INC. 
MATAWAN, N. J. J 

CONVERT SURPLUS 

RADIO GEAR INTO 

AMATEUR AND 

C.B. EQUIPMENT 
SURPLUS RADIO CONVERSION MANUALS -3 Volumes -r 
$3.00 ea. (foreign, $3.50) 
VOLUME I -BC -221 Freq. Meter; BC -342 Rcvr.; 8C -312 
Rcvr.; BC -348 Rcvr.; BC -412 Radar Oscilloscope; BC -645 
Xmtr. /Rcvr.; BC -946 Rcvr.; SCR -274 (BC -453A Series) 
Rcvr.; SCR -274 (BC -457A Series) Xmtrs.; SCR -522 (BC -625, 
624) Xmtr. /Rcvr.; TBY Xcvr.; PE-103A Dynamotor; BC. 
1068A/1161A Rcvr.; Electronics Surplus Index; Cross Index of 
A/N Vac. Tubes; Amateur Freq. Allocations; Television and 
FM Channels. Book #311 
VOLUME II -BC -454 or ARC -5 Rcvrs.; AN /APS -13 Xmtr./ 
Rcvr.; BC -457 or ARC -5 Xmtrs.; ARC -5 V.H.F. Xmtr. /Rcvr.; 
GO -9 /TBW Xmtrs.; BC -357 Marker Rcvr.; BC -946B Rcvr. as 
Tuner; BC -375 Xmtr.; Model LM Freq. Meter; TA -12B Bendix 
Xmtr.; AN /ART -13 (Collins) Xmtr.; Simplified Coil- Winding 
Charts; SeleniumRectifier Power Units; AVT -112A Light Air- 
craft Xmtr.; AM- 26 /AIC to a Hi-Fi Ampl.; Surplus Beam 
Rotating Mecho.; ARB Rcvr. Diagram Only. Book #322 
VOLUME Ill - APN -1; APN -4; ARC -4; ARC -5; ART -13; BC- 
191, 312, 342. 348. 375, 442, 453, 455, 456 -459, 603, 
624, 696, 1066, 1253; CBY -5200 series; COL-43065; CRC - 
7; DM -34; DY -2; DY -8; FT-241A; LM Power Supply; MBF; 
MD -7 /ARC -5; R-9/APN-4; R28 /ARC -5; RM- 52 -53; RT -19/ 
ARC -4; RT -159; SCR -274N, 508, 522, 528, 538; T -15 to 
T -23 /ARC -5; URC -4; WE- 701 -A. Schematics only: APAl0; 
APT -2; APT -5; ARR -2; ASB -5; BC -659; BC- 1335A; CPR - 
46AC1. Book #333 

THE SURPLUS HANDBOOK (Receivers and Transceivers) - 
$3.00 ea. (foreign $3.50) 
VOLUME I -Schematic Diagrams and large photographs 
only -APN -1; APS -13; ARB; ARC -4; ARC -5 (L.F.); ARC -5 
(V.H.F.); ARN -5; ARR -2; ASB -7; BC -222, 312, 314, 342, 
344. 348. 603, 611, 624. 652, 654, 659, 669. 683, 
728, 745, 764, 779, 794, 923, 1000, 1004. 1066. 1206, 
1306, 1335: BC -AR -231; CRC -7; DAK -3; GF11; Mark II; 
MN -26; RAK -5; RAL -5; RAX -1; SCR -522 Super Pro; TBY; 
TCS; Resistor and Capacitor Color Codes; Cross Index of A/N 
V.T. and Commercial Tubes. Book #510 

EDITORS and ENGINEERS, Ltd. 
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Summerland 5, California 93067 
Dealers: Electronic distributors, order from us. 
Bookstores. libraries, newsdealers order from Baker & 
Taylor, Hillside, N. J. Export (exc. Canada), order 
from H.M. Snyder Co., 440 Park Ave. So., N.Y. 16. 

new 
R1 

tents 

Pulsed Electrometer 
PATENT No. 3,115,595 

Neil A. Marshall, 2351 Rocking Horse Rd., Rolling 
Hills, San Pedro, Calif. (may be manufactured or 
used by the US without payment of royalties) 

This system uses an ionization detector and a 
gas tube to detect small quantities of radioactiv- 
ity. As ions are created in the chamber, pulses 
charge Cl. In previous circuits, the voltage grew 
until it was large enough to fire the gas tube, in 

ION CHAMBER 

O 

BATT 

+ 

NEON 
Cl LAMP C2 

BATT 

PULSE 
GEN 

this case a neon lamp. As the voltage approached 
the critical value, the tube leaked appreciable 
current and this lowered its impedance, reducing 
its sensitivity. 

In this new circuit, a pulse generator adds its 
charge to Cl. When the sum of outputs from the 
chamber and the generator is high enough, the 
tube fires. With this method, a high voltage exists 
across the lamp for only a brief interval (during 
pulses) so the leakage is insignificant. 

When the tube fires, C2 discharges through it 
and the meter, giving an indication that the tube 
has fired. 

Space Communication 
PATENT No. 3,123,714 

Henry R. Chope, Columbus, Ohio. (Assigned 
to Industrial Nucleonics Corp.) 

This inventor suggests the use of X -rays for 
communication in outer space. He notes that hun- 
dreds of miles may be covered where no air exists. 

A source of beta rays (such as strontium 90 
or krypton 85) emits particles toward a metal disk. 
The collision results in X -rays which are sent out 
into space. A modulator generates an electric field 
to attract the electrons and divert them from the 
target. In this way the X -ray beam is modulated 
to convey intelligence to the receiver. 

Voltage Detector 
PATENT No. 3,117,238 

Irving M. McNair, Jr., Scotch Plains, N.J. (As- 
signed to Bell Telephone Labs, Inc.) 

Output appears only for an input voltage with- 
in a narrow, predetermined range. Above and be- 
low this critical value, output remains zero. 

The transistors are in series, so both must con- 
duct for current to flow. Normally QI conducts 

because its base returns to the negative supply 
terminal. It becomes cut off when Zener diode Dl 
breaks down. On the other hand, Q2 can conduct 
only when Zener D2 breaks down and biases its 
base positive. 

Asume that a small positive signal is applied. 
At first Ql conducts, but Q2 is blocked because D2 
is an open circuit. When D2's breakdown voltage is 
reached, however, Q2 conducts and a dc output 
appears across R. At still higher input, DI conducts 
to block 01, and output drops back to zero. 

The two potentiometer adjustments control the 
conducting range. 

Improved Solder Connection 
PATENT No. 3,089,223 

Willie Charles Walker, Tuscaloosa, Ala. 

This method provides an improved soldered 
connection. It uses a small coil of tinned wire that 
can be pushed over two wire ends to be joined. 
Because of the large area, the soldered connection 
has very low resistance. 

This method is especially useful where a con- 
ductor has been cut to test a circuit or component. 
A coil is slipped over the two ends and soldered 
in place. If required, the joint may be parted again 
by heating the coil and sliding it along the wire. 

Video -Telephone Device 
PATENT No. 3,116,365 

Robert E. Prescott, Rumson, N.J. (Assigned 
to Bell Telephone Labs, Inc.) 

This visual device indicates when the sub- 
scriber is correctly positioned in front of the video 
camera. A light source within the cabinet shines 
through an aperture and an oval mask. The beam 

CAMERA LENS 

is adjusted to throw an oval shadow. The sub- 
scriber is aligned when the shadow falls on both 
eyes; that is, when he does not see the light source. 
If he should shift, the light in his eyes will remind 
him to center himself again. END 

VIDEO TELEPHONE SET 

\ \\\ \\ 
LIGHT SOURCE 

RADIO -ELECTRONICS 
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new hooks 

RCA PHOTOTUBES AND PHOTOCELLS. RCA 
Electronic Components & Devises, Lancaster, Pa. 
51 x 812 in., 192 pp. Paper, $1.50. 

Describes the theory of all types of 
photosensitive devices and their applica- 
tions. Graphs and technical data help the 
designer select the right type. "Dictionary" 
part arranged by type numbers, like RCA 
Receiving Tube Manual. 

MODERN ELECTRONIC VOLTMETERS, by Sol D. 
Prensky. John F. Rider Publisher, Inc., 116 W. 

14 St., New York, N.Y. 10011. 51 x 81 in., 224 
pp. Paper, $4.95. 

One of the first books on the subject to 
take the important semiconductor voltmeter 
into account. Covers basic principles, the 
various types of vtvm's and tvm's, testing 
methods and special types (high- sensitivity 
voltmeters, microammeters and galvan- 
ometers). 

SERVICING TRANSISTOR RECEIVERS, by F. R. 

Pettit. Sim -Tech. Book Co., P.O. Box 69, Agincourt, 
Ontario, Canada. 512 x 81/2 in., 96 pp. Paper, 
$1.50. 

An interesting little book based on 
British practice. It contains several schemat- 
ics of British transistor receivers of differ- 
ent types, and a couple of record players. 

PRINCIPLES OF COLOUR TELEVISION, by G. N. 
Patchett. Norman Price Publishers, Ltd., obtain- 
able from Sim -Tech Book Co., P.O. Box 69, Agin- 

court, Ontario, Canada. 51 x 812 in., 104 pp. 
Paper, $3.20. 

Although this is a British book, it is 
devoted largely to the NTSC system of the 
United States, with a history of some pro- 
posed systems that preceded it. One chapter 
is on proposed modern European systems. 
Some excellent color illustrations. 

MODERN DICTIONARY OF ELECTRONICS, by 
Rudolf F. Graf. Howard W. Sams & Co., Inc., 
4300 W. 62 St., Indianapolis 6, Ind. 61 x 914 in., 
435 pp., 13 pp. for memos. Cloth, $6.95. 

Especially prepared as a comprehen- 
sive reference work for engineers, scientists, 
students, technicians, editors, and writers. 
Spelling, hyphenation and capitalization 
styles are the ones most consistently used 
in the industry. Secretaries, consultants, 
technical writers and others may use the 
dictionary as a style manual. 

SCHOOL DIRECTORY 
Engineering Technician 

A.S. Degree -2 Years 
Electronics Engineer 

B.S. Degree 
Evening Courses Available 

ELECTRONIC TECHNICAL INSTITUTE 
970 W. Manchester Ave., Inglewood, Calif. 

4863 El Cajon Blvd., San Diego, Calif. 

B. S. Degree in 36 months 
Small professionally -oriented college. Four -quarter 
year permits completion of B.S. Degree in three 
years. Summer attendance optional. Engineering: 
Electrical (electronics or power option), Mechan- 
ical, Civil, Chemical, Aeronautical. Business Ad- 
ministration: General Business, Accounting, Motor 
Transportation Administration. One -year Drafting - 
Design Certificare program. Outstanding placement 
of graduates. Founded 1884. Rich heritage. Excel- 
lent faculty. Small classes. 200 -acre campus. Well 
equipped labs. New library. Residence halls. Modest 
costs. Enter Jan., March, June, Sept. For catalog 
and View Book, write Director of Admissions. 

241 04 College Avenue Angola, Indiana 

EARN reoenri DEGREE 
u can ea 

' 
n an A.S.E.E. degree at home. College 

level HOME STUDY courses taught so you can undör. 
stand them. Continue your education. earn more ir, the 
highly paid elecuonice industry. Missiles, computers, 
transistors, automation, complete electronics. Over 
27.000 graduates now employed. Resident school 
available at our Chicago campus- Founded 1934. Send 
for free catalog. 
American Institute of Engineering & Technology 
1139 West Fullerton Parkway, Chicago 14, III. 

Learn Electronics for your 
SPACE -AGE EDUCATION 

at the center of 
America's aerospace industry 

No matter what your aerospace goal, 
You can get your training at Northrop 
Tech, in sunny Southern California. 

COLLEGE OF ENGINEERING. 
Get your B.S. degree in engineering in 
just 36 months by attending classes year 
round. Most Northrop Tech graduates 
have a job waiting for them the day 
they're graduated! 

A A P SCHOOL. Practical experience 
on real aircraft. One -year course pre- 
pares you for F. A. A. A &P certificate. 
WRITE TODAY FOR CATALOG. 
NORTHROP INSTITUTE OF TECHNOLOGY 
1199 W. Arbor Vitae. Inglewood, Calif. 

OCTOBER, 1964 

GET INTO 

ELECTRONICS 
V.T.I. training leads to success as technicians, field engineers, specialists 
in communications, guided missiles, computers, radar and automation. Basic 
& advanced courses in theory & labora- tory. Electronic Engineering 

and 
available. 

Electronic 
Assoc. degree u in 29 

B.S. also obtainable. G.I. ap- 
proved. Graduates in all branches or electronics with major companies. Start Feb., Sept. Dorms, campus. High school graduate or equivalent. Catalog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Department C. Valparaiso, Indiana 

Get Your First Class Commercial 

F. C. C. LICENSE 
QUICKLY! 

Career opportunities in commu- 
nications electronics are almost 
unlimited. Prepare now. Let 
Grantham train you -by corre- 
spondence, or by classroom and 
laboratory instruction. Get your 
first class commercial F.C.C. li- 
cense in as little as 3 months, or 
at a slower pace if you prefer. 
Then, continue in more -advanced 
electronics training if you wish. 
Diploma awarded. Our catalog 
gives full details. 

Learn how our training can 
prepare you for your F.C.C. li- 
cense ; write or telephone the 
School at any one of the teaching 
divisions listed below, and ask 
for "Catalog 47." 

Grantham School of Electronics 
1505 N. Western Av., LOS Angeles, Cal. 90027 

(Phone: 110 9 -7878) 

408 Marion Street, Seattle, Wash. 98104 
(Phone: MA 2 -7227) 

3123 Gillham Road, Kansas City, Mo. 64109 
(Phone: JE I -6320) 

818 -18th St., NW, Washington, D.C. 20006 
(Phone: 298 -7460) 

FOR AN 

ELECTRONICS 

CAREER 
Write For Free Catalog RE 

WEEKLY TUITION 

MICROWAVE TECHNIQUES - TV 
INDUSTRIAL ELECTRONICS 

COMPUTERS -RADIO TRANS- 
MITTERS- RADAR -TRANSISTORS 

PHILADELPHIA WIRELESS 

TECHNICAL INSTITUTE 
15.33 Pine Street Philadelphia 2, Pa. 

Founded in Ina s Non -Profit Corp. 

MATHEMATICS 
ELECTRONICS 

These courses are the result of many years of study and thought by the President of IHSI, 
who has personally lectured in the classroom to thousands of men, from all walks of life, on mathematics and electrical and electronic engi- neering. 

You will have to see the lessons to appreciate them! 
YOU SIGN NO CONTRACTS -you pay 

ONLY for the Lessons you order. 
Write today for your outline of courses. You 

have nothing to lose, and everything to gain! 
The INDIANA Home Study Institute 

924 E. Columbia Ave. 
Fort Wayne, Ind. 

when it's time to think of college 
you should read this 
FREE CAREER BOOKLET 
about electronics at ri 
MSOE 

I: 

MILWAUKEE MS -220 
SCHOOL OF ENGINEERING 
Dept. RE -1064, 1025 N. Milwaukee Street 
Milwaukee, Wisconsin 53201 
Tell me about an engineering career through residence study in: 

Electrical fields Mechanical fields 
Name Age 

Address 

City, State 
.1 
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Please use orderf arms on page 91 

#CTC -11 COLOR 
TV CHASSIS 

We scooped the market 

Wired complete (less Tubes & CRT) 

$86 need minor finishing touches or parts 
incl. Schematic 

Including Tubes (less CRT) 

Derails on request 

$99 

PLAYBOY 6- TRANSISTOR RADIO 

Style -Quality- Performance 

Powerful Super -Het Circuit 

Full Size Alnico PM Speaker 

Hi -gain built -in Antenna 

Beautiful Ebony Cabinet 

4" x 2Y2" x I1/4"-Shpu. Wt. s/A Ih. 

Send only 34e for shipping 

As good as anything selling for double or 
your money back -Complete ready -to -play AeDD 

with Earpiece, Battery & Carrying Case 

DIAMOND PHONO NEEDLES 

Illustrated in actual sizes identifying the use of 
each Diamond Needle for various Cartridges. 

List price $10 Your choice $1" 

SONETTE 

a - # 1 Stereo 

#1A LP 

SONETTE 

eL: 

B.F.-4Ó .g 2 sre,so 

#2A sr 

#6 

505010NE 
Sferro /Srende.d 

GENERAL ELECTRIC 

#3 

RCA 
5rerearstendard 

#4 

VR-11 
4G 

ELECTRO -VOICE 
Stereo /Standard 

8 

SONOTONE 
Steno/Standard 

GENERAI ELECTRIC 
Stono /Standard 

$200 SONOTONE HEARING AID For $5 

Each HEARING AID is a 
Complete AUDIO AMPLIFIER 

and includes 
CRYSTAL MICROPHONE 

3 SUBMINIATURE TUBES 
CABINET as shown, Etc. 

TOP ITEM for Experimenter con 
be modified and converted to, 
RADIOS - INTERCOMS - TRANS- 
MITTERS - SECRET LISTENING 
DEVICES - MICROPHONE - Etc. 

5" x 242" x 1"-Shpg. Wt. 1 lh. 

Complete as illustrated Incl. 
W 5 SCHEMATIC DIAGRAM 

(less Earphone & Battery) 

BROOKS, 84 Vesey St., New York 7, N. Y. 

DIODES AND TRANSISTORS, by G. Fontaine. 
Hayden Book Co., Inc., 850 Third Ave., New York 

22, N.Y. 51/2 x 8 in., 480 pp. Cloth, $9.50. 

Methods and techniques for designing 
transistor circuits. How to use equations 
and curves to determine power, impedance 
and other factors. First published in Eng- 
land. 

NORTH AMERICAN RADIO -TV STATION GUIDE 
(1964 edition), by Vane A. Jones. Howard W. 
Sams & Co., Inc., 4300 W. 62 St., Indianapolis 6, 

Ind. 51/4 x 81/2 in., 128 pp. Paper, $1.95 

AM, FM and TV stations listed al- 
phabetically, by channel or frequency, and 
by location. Contains more than 7,500 sta- 
tions. 

UNDERWATER ACOUSTICS, edited by V. M. Al- 
bers. Plenum Press, 227 W. 17 St., New York, 
N.Y. 10011. 63/4 x 101/4 in., 354 pp. Cloth, $12.50. 

Compilation of 18 lectures by out- 
standing scientists of a NATO -sponsored 
Institute conducted by Pennsylvania State 
University and the Imperial College of Sci- 
ence and Technology of the University of 
London. 

PRACTICAL HAM RADIO PROJECTS, by Charles 
Caringella. Howard W. Sams & Co., Inc., 4300 W. 
62 St., Indianapolis 6, Ind. 51/2 x 81/2 in., 128 pp. 
Paper, $2.50 

Basic projects for the shack including 
mobile transmitter, 2 -meter receiver, high - 
frequency vfo, dip oscillator and eight oth- 
ers. Complete with schematic, photos, parts 
list and instructions. 

BASIC TELEVISION, by Bernard Grob. McGraw - 
Hill Book Co., Inc., 330 W. 42 St., New York, N.Y. 
10036. 61/2 x 91/2 in., 653 pp. Cloth, $11.95. 

The latest edition of a well -known 
work revised, updated and expanded to cov- 
er the latest advances in TV technology and 
receiver servicing techniques. Excellent il- 
lustrations. Each chapter ends with sum- 
mary and self- examination questions and 
problems with answers in back of book. 

RCA TRANSISTOR MANUAL. RCA Electronic Corn - 

ponents & Devices, Harrison, N.J. 51/2 x 81/2 in., 
384 pp. Paper, $1.50. 

The revised edition has 80 more pages 
than the original RCA Transistor Manual. 
The foreword explains that the technical 
data section as well as the text material has 
been brought up to date and expanded, and 
that "many practical and timely additions" 
have been made to the Circuit Section. In- 
cludes transistors, rectifiers, SCR's, varac- 
tors and tunnel diodes. 

ELECTRONICS DATA HANDBOOK, By Martin 
Clifford. Gernsback Library, Inc., 154 W. 14 St., 

New York, N.Y. 10011. 51/2 x 81/2 in., 160 pp. 
Paper, $2.95. 

A plethora of formulas, definitions and 
information on a "simply staggering" 
amount of data, beginning with resistors in 
series, going through wavelength and fre- 
quency, vacuum tubes, transistors, antennas 
and transmission lines, measurements and 
tables to Lissajous figures for frequency 
determination. Excellent appendixes, and 
good illustrations including a list of elec- 
tronics symbols, showing both communica- 
tions and industrial versions. 

PULSE TECHNOLOGY, by William A. Stanton. 

John Wiley & Sons, Inc., 605 Third Ave., New 

York 16, N.Y. 6 x 9 in., 255 pp. Cloth, $7. 

Discusses Boolean algebra and logic 
as well as practical pulse circuits. Empha- 
sizes use of the oscilloscope to analyze and 
understand circuit behavior. 

FUNDAMENTALS OF ELECTRIC AND ELECTRONIC 

CIRCUITS, by Matthew Mandl. Prentice -Hall, Inc., 

Englewood Cliffs, N. J. 6 x 9 in., 380 pp. Cloth, 
$13.25. 

A junior -college text on ac and dc 
circuits. Many practical examples show how 
to solve problems and equations. Does not 
get to tubes or transistors. 

STANDARD GRAPHICAL SYMBOLS, by Alvin 
Arnell. McGraw -Hill Book Co., Inc., 330 W. 42 St., 

New York, N.Y. 10036. 83/4 x 111/4 in., 534 pp. 
Cloth, $ 14. 

A compilation of over 9,000 graphic 
symbols used in every major engineering, 
industrial and scientific field. Thirteen sec- 
tions cover symbols used in as many specific 
areas. 

CLASSIFIED ADVERTISING ORDER FORM 
Please refer to heading at top of classified section for complete data concerning terms, 
frequency discounts, closing dates, word count, etc. 

1 2 3 4 5 

6 7 8 9 10 

11 12 13 14 15 

16 17 18 19 20 

21 22 23 24 25 

26 27 28 29 30 

31 32 33 34 35 

@ .30 Non -Commercial Ratel _ 
No. of Words I @ .55 Commercial Rate -$ -- 

Total Enclosed $ 
Paylment must ac- 

Insert times) company order un- 
less placed 
through accred - 

Starting with issue ited advertising 
agency. 104 

NAME 

ADDRESS 

CITY STATE 'IP 

SIGNATURE 
MAIL TO: RADIO -ELECTRONICS, CLASSIFIED AD 
DEPT., 154 WEST 14TH ST., NEW YORK, N.Y. 10011 
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Radio -Electronics arket center 
SILICON RECTIFIER SALE 

IMMEDIATE DELIVERY 

FULLY GTD NEWEST TYPE 
AMERICAN MADE FULLY TESTED 

750 MA- SILICON 'TOPHAT" DIODES 
LOW LEAKAGE FULL LEAD LENGTH 

PIV /RMS 
50/35 
.05 ea. 

PIV /RMS 
100/70 
.09 ea 

PIV /RMS 
200/140 

.12 ea 

PIV /RMS 
300/210 

.16 ea 
PIV /RMS 
400 /2ßu 
.20 ea 

PIV /RMS 
500/350 
.24 ea. 

PIV /RMS 
600/420 

.32 e8. 

PIV /RMS 
700/490 
.40 ea. 

PIV /RMS 
800/560 
.48 ea. 

PIV /RMS 
900/630 
.55 ea. 

PIV /RMS 
1006/700 

.70 ea. 

PIV /RMS 
1100/770 

.75 ea. 

ALL TESTS AC & DC & FWD & LOAD 
SILICON POWER DIODE STUDS 

D.C. 50 PIV 100 PIV 150 PIV 200 PIV 
AMPS 35 RMS 70 RMS 105 RMS 140 RMS 

3 .12 ea .18 ea .22 ea .30 ea 
12 .45 .65 .75 .90 
35 .90 1.15 1.50 1.70 
50 1.60 1.90 2.30 2.80 

100 1.75 2.15 2.55 3.15 
D.C. 300 PIV 400 PIV 500 PIV 600 PIV 

AMPS 210 RMS 280 RMS 350 RMS 450 RMS 
3 .40 ea .45 ea .55 ea .65 ea 

12 1.10 1.35 1.50 1.70 
35 2.35 2.55 3.00 3.50 

0 3.50 4.20 5.25 7.00 
100 3.75 4.60 5.65 8.00 

"SCR" SILICON CONTROLLED RECTIFIERS "SCR" 
7 16 25 7 16 25 

PRV AMP AMP AMP PRV AMP AMP AMP 
.50 .85 1.20 250 2.30 2.65 3.10 

50 .85 1.20 1.40 300 2.60 3.00 3.40 
100 1.35 1.80 2.20 400 3.00 3.40 4.15 
150 1.60 2.10 2.65 500 3.75 4.25 4.75 
200 1.75 2.40 2.90 600 4.00 5.00 5.25 

Money Back guarantee. $2.00 min. order. Orders 
F.O.B. NYC. Include check or money order. Shpg. 
charges plus. C.O.D. orders 25% down. 

Warren Electronic Components 
230 Mercer St., N. Y., N. Y. 10012 OR 3 -2620 

TREASURE FINDERS 
Supersensitive new transistor 
models detect buried gold, 
silver, coins, firearms. Locate 
Indian burial grounds, explore 
beaches, shacks ghost towns. 
$19.95 up. FREE CATALOG. 

RELCO Dept. RE -30: BOX 
10563, Houston, Texas 77018 

r 
LOW -COST BUSINESS AIDS 

FOR RADIO -TV SERVICE 
Order books, invoice forms, job ticket 
books, service call books, cash books and 
statement books for use with your rub- 
ber stamp. Customer file systems, book- 
keeping systems, many others. Write for 
FREE 32 PAGE CATALOG now. 

OELRICH PUBLICATIONS 
6556 Higgins Rd., Chicago, Ill. 60656 

1 

J 

BRAND NEW TEST 4TUBE 
"A must for every serviceman" (Radio Elec- 

tronics, Jan. 1964 issue, page 32) -Only 
$17.95. Send check or money order for 
immediate delivery to: 

SAMSON KINESCOPE INC. 
250 N. Goodman St. 
Rochester N.Y. 14607 

Convert any television to 
sensitive 

BIG -SCREEN OSCILLOSCOPE 
with minor, Inexpensive 
el 

ctronic 
Ingenious 

to 
f,,ll,no 

' 
clearly. illustrated 

Mans. TECHNICIANS, HAMS, 
EXPERIMENTERS, BROAD- 
CASTERS. Use in shop, school, 
lab. Any set -any size screen. 

FULL PLANS $2 

RELCO, Dept. RE -10, Box 10563, Houston 18, Tex 

OCTOBER, 1964 

TUCO 
PNP -2N63, 21184, 211382, 2N404. 2N1681, 2N1706. 
2N1008 3/51.00 
2NT7, 2N207b, 2N274, 2N356a, 2N484, 2N525, 2N600, 
Dynaquads, 2SB171b, 2SA1O1aa, 2N1274, 2N1372 T /I, 
2N390 G.E. 505 
Power- 2N176, 2N235a, 2N255, 2N256, 2N307a, 2N1283. 
2N1227 605 
2N173, 2N441, 2N443, 2N174, 2N540a, D5501...51.25 
V.H.F.-2N2048, 2N705. ST4153. 2N797... ....$1.25 
NPN- 2N147, 2N214, 2N357a. 2N377a, 2N3S5a, 2N388, 
211558 3/51.00 
2N356, 2N679, 2N439. 2N1414, 2N1000, 2N1302, 
2N1304, 2N1473 S05 
2N696. 2N697, Silicon 755 
Power- 2N1218, 2N1292, 251294 605 
DeLuxe ignition system. 6 -12 negative grit. Complete 
Tungsol unit, factory packed, with Complete instruc- 
tions $21.95 
World's smallest radio. 7 /s" x la /q" x t /4 ", Kit....$8.95 
Walkie- Talkie; C.B., Metal case, Crystal controlled, 5 tran- 
sistors. no license, Battery & Ant. . $33.80 a pair 
P. C. Boards loaded with trans., comp. T/I .. 3/$1.00 
P. C. Board 11/2" sq.. with "Philco" 2N1742, sub -min. 
crystal. Thermistor. Hi- Frequency coil, etc.. can be used 
as a converter, transmitter. oscillator, etc $2.00 
2 watt amplifier. Kit; 3 transistors including 1 power 
transistor, with schematic and instructions $3.00 
DIODES - 1N34e. 1N54, 1N90, 1N126, 1N251. 

etc. 12/51.00 
Silicon: 1N181, 1N217, IN411, 1N91, 1N92, 1N93, 

1N537 304 
Rectifiers - 1N3191, 1N3939, 1N4011, 1112611. 

1N2612 504 
Zeners: IN429, SV3424, SV3372, HB2, 6.2V, 22V, 

11/2v, 18V 304 
12 volt. 1 watt; SCR 3 amp. 100 PIV $1.00 

ELECTROLYTICS- Sub -min, all values 8 /51.00 
TANTALYTICS- Sub -min, 10 moat -needed values. l0 /$1.00 
"Turner" model 80 microphone- special $8.95 TRANSFORMERS- Sub -min Driv. & Out. C.T. .. 3/51.00 
455 KC, one., I.F., C.T., 1/2 x s/s ", all stages...4 /51.00 
Sub -min speakers, 8 ohm. 100 ohm, is /4 to 21/2" $1.00 
Tweeters, 31/z" square. "Beauts" $1.50 
Sub -min volume controls with switch, 2,500 ohm, 5K ohm, 
10K ohm, your choice 3/51.00 
20K ohm, 200 ohm precision "Helipots" .5% Tol. $1.50 
Amplifier -3 Ray. tubes In 1" x 2" cyl. New .... $4.95 
Circuit breakers -push button, reset 254 
Tiny switches, SPOT; miniature 255 
Filament transformer -P,-i. 115v. BOcy. sec. 24v...51.25 
Adapters -RCA plug to PL68 or PL65, mono or stereo 504 

WRITE FOR FREE ADDITIONAL CATALOG. 
Minimum order $3 Prepaid Postage free in U.S.A. 

TRANSISTORS UNLIMITED COMPANY 
Post Office Box c442, Great Neck, L. I., N.Y. 

DELCO and BENDIX 
AUTO RADIO PARTS 
Send part numbers wanted, 

factory discounts -shipped COD. 
LARANCO DISTRIBUTORS 

P.O. BOX 108, BAYCHESTER 
STATION; BRONX, N.Y. 10469 

TV TUNERS REBUILT 
and Exchanged $950 

All Makes- Models ONLY* ehp'. 
Includes All Parts Except Tubehs 

ga. 

t.. 

Aligned to Factory Specification. 
% 

90 Day Full Warranty 
Practical repairs 

Ship tuner complete with tubes. broken parts, tuner cover. 
Give model r and state complaint. 

VALLEY TV TUNER SERVICE PQ 9-4730 
5641 -A Cahuenga Blvd., North Hollywood. Calif. 

Greater 
discounts 
to quantity 
buyers. 

WOLLENSAK 
Tape Recorders 

deliver a wallop bigger 
than many taire its size. 

WE HAVE THE MOST COMPLETE 
SELECTION ANYWHERE. NEW 
MODELS INCLUDE 524, 1220, 
600, 1400, 1414, 1500, 1515, 
1280, 1281, 1580, 1780, 1980, 
1981. 

Your order receives our prompt attention 
FANTASTIC PRICES for name brand and 
special purpose magnetic tapes! 

Free! Complete Tape Recorder Discount Sheet. 
SAXITONE RECORDING TAPE 

275' Plastic. 
600' Acetate 
600' MYLAR 
900' MYLAR 

1200' Acetate 
1200' MYI.AR 
1200' MYLAR 
lan0' Acetate 
1800' MYLAR 
2400' MYLAR, 
2400' M "LAR, 
3600' MYLAR, 
Plus Postage 

-Save 30 -60 %d- 
4 -track Stereo music on tape 
_FREE 50 -page catalog_ 

div. Commission Electronics, Inc. 
1776 Columbia Rd. N.W., Washington 9, D.C. 

3" reel 35e 
(plastic), 5" reel 70e 
5' reel 75e 
;polyester) 5" reel 89e 
(Plastic) 7" reel.. 99e I 

112.mí1 t sir.; 7" reel 98c 
1 il.. reel .1.18 

7 (plastic) " 1. 1.19 
1 -mil. thick. 7" rel 1.59 
untensilized. 7" reel 1.99 
tensilixed, 7" reel 2.79 
tensilized, 7" reel 3.89 

"TAB ", SILICON 750MA° DIODES 
°NEWEST TYPE! LOW LEAKAGE Gm.! 

Piv /Rms Piv Rms Piv /Rms 
Sa /35 100/7D 200/140 .05_ __.09__ .12 .12 

Piv /Rm Piv /Rms Piv /Rms 400/280 500/350 600/420 
.20 .24 .32 

Piv /Rms Piv /Rma Piv /Rms 
800 /560 900/630 1000 700 

.48 55 70 
ALL TESTS ;IC &DC&FWD&LOAD! 

ID.C. 
Pawn Supply: Output 330 &105VDC if i50I 

Ma. lnpt 115v /60 to 80 rys. Cased! Spee,al $5 
Silicon Power Diodes Studs & P.F.' 

Piv/Rma 
300/210 

.16 
Piv/ R,ns 
700/490 

.40 
Piv/Rms 

1100/770 

Amps 

12 
18e 
35 

100 
240 
D.C. 

Amps 

12 18 
35 

100 
240 

SOP iv 
35Rms 42 

.40 

.25 

.85 
1.75 
x.50 
300Piv 

21ORms 
.40 

1.00 
1.00 
2.25 
3.75 

16.50 

100Piv 150Piv 200Piv 
70Rms 105Rms 140Rms 

.22 

.70 

.60 
1.40 
2.50 
6.90 

.18 
.60 
.45 

1.10 
2.15 
5.70 

400Piv 
280Rms 

.45 
1.25 
1.30 
2.50 
4.60 

24.50 

500Piv 
350Rms 

.50 
1.40 

Query 
2.85 
5.65 

Query 

.30 

.85 

.85 
1.60 
3.10 
8.40 

600Piv 
420Rms 

.60 
1.55 

Query 
3.40 
8.00 

Query 

Micro or 
Pressfit 

pCSD 
100 
35 Amp /AC -DC 3 for $1 

"TAB" *SCR's* TRANSISTORS * DIODES!!! 
Full Leads Factory Tested & Gtd! U.S.A. Mfg. 
PNP SOWatt /1SAmp HiPower TO36 Pekgl 
2N441, 442, 277, 278, D5501 up to 
50 volta /VCBO 

174 
51.25 @, 5 for $5 25278, 

PNP / IOWa t /3A -25155 156,235 242,254, 
255, 256, 257, 301, 351 435 C 4 for $1 
PNP /Signal up to 350MW TOS. 425 @ 6 for 
NPN /Signal IF, RF, OSC. T05, 0V5 425 Ó, 6 for 
PNP 211670 /300MW 435 @ 4 for $1 
PNP 211671 /1Watt c50 ht ,3 for $1 Silicon PNP TOS 4. T018, Pekg 425 @, 5 for $1 T036. T03, Pekg Mica Mtg KO 5 for $1 Power Heat Sink Finned 80 Sq 51.25 @ 5 for $ 5 
3 Amp /T03 /Pwr Transistors Untested! 10 for $1 Pwr Transistors TO3/3A Untested 10 for ÿfÌ Stabistor Diodes 

u 
p to one watt 5 for $1 Silicon Diodes 35 Amp Studs Untested ... 3 for $1 Silicon Diodes epoxy /750Ma Untested 25 for 51 

2N1038 4/51. 1039 3/51, 1040 2/51, 11)41 1 2N538, 539 540/3 Amp 2 for 1 Zener 50/811V Auto Ignition 1 100V Auto Ignition Transistor 
Kit Zeners 400 Mw to lOW Asstd .... 3 for $1 

"SCR" SILICON CONTROLLED RECTIFIERS! 
PRV 7A 16A 2SA PRV 7A 16A 25A 25 .50 .85 1.20 250 2.40 2.75 3.20 50 .85 1.20 1.40 300 2.70 3.20 3.60 100 1.35 1.80 2.20 400 3.25 3.60 4.25 150 1.65 2.20 2.70 500 4.00 4.45 4.90 200 1.85 2.50 3.00 600 4.50 5.15 5.65 

I 
Silicon lss Diodes iod 1534/48/60/64 p 

Studs Untested 12 for $1 
Untested 20 for $1 

TERMS: Money Back Guarantee! 

"TAB Gar. 18th year. $2 Min. ewer 
F.O.B. N.Y.C. Add shpg charges or for 

subject 
250M Dep. Prices 

shown bject to change. 
111 -GO Liberty St., N. Y. 6, N. Y. 

Send 250 Phone: REOtor 2 -6245 for Catalog 

CONVERT TO COLOR TV 

/Q61i:, 

COLORDAPTOR -A simple 10- 
tube circuit and rotating color 
wheel converts any size B & W 
TV to receive compatible color. 
COLORDAPTOR - Easily at- 
tached to any TV set. does not 
affect normal operation. often 
built from parts experimenters 
have on hand, BRILLIANT 
COLOR! 

Complete booklet -gives theory of opera- 
tion, all construction details, schematic, y 
and sample color flltera..___......_- ....... 
Essential Parts Kit - 
includes all special parts-coils, delay 
line, crystal, color filters. Add $1.00 
for sets over IS ". 

COLORDAPTOR 

$19.95 

1798 Santa Crue, 
Menlo Park, Callt. 

gE(C4T41Ø6, 
148 PAGES NEARLY 4,000 BARGAINS 

OPTICS SCIENCE MATH 
Completely new, enlarged edition. New 
tems. categories, illustrations. 148 new, easy-to-read pages packed with nearly 4000 items. Dozens of electrical and elec. tromagnetie parts, accessories. Enormous selection of Astronomical Telescopes, 
icroscopes Binoculars, Magnifiers, Mag. 

nets, Lenses, Prisms. Many war surplus Items: or hobbyists. experimenters, 
workshop, factory. Write for catalog 'EH ". 

CLIP AND MAIL COUPON TODAY 
EDMUND SCIENTIFIC CO., Barrington, N. J. 
PLEASE SEND ME FREE CATALOG "EN" 
Name 
Address 
City Stat. 
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HUNDREDS OF TOP QUALITY 
ITEMS - Receivers, Transmitters, 
Microphones, Inverters, Power Supplies. 
Meters, Phones, Antennas, Indicators, 
Filters, Transformers. Amplifiers, 
Headsets, Converters. Control Boxes, 
Dynamotors, Test Equipment, Motors, 
Blowers, Cable, Keyers, Chokes, Hand. 
sets, Switches, etc.. etc. Send for Free 
Catalog -Dept. RE. 

FAIR RADIO SALES 
2133 ELIDA RD. Box 1105 LIMA, OHIO 

ADVERTISING INDEX 
Radio -Electronics does not assume responsibility for 
any errors which may appear in the index below. 

Allied Radio Corp. 15, 83 -84 
Arco Electronics, Inc. (Elmenco Div.) Third Cover 

B & K Manufacturing Co. (Div. of Dynascan 
Corp) 11 

Brooks Radio & TV Corp. 90-91, 106 
Burstein -Applebee Co. 14 

Capitol Radio Engineering Institute, The 29 -30 
Castle TV Tuner Service, Inc. 8 

Chemical Electronic Engineering, Inc. 104 

CLASSIFIED 109 
Cleveland Institute of Electronics 26-27, 59 
Conar (Div. of National Radio Institute) .... 70 
Coyne Electronics Institute 103 
DeVry Technical Institute 7 

DOUBLE BONUS SALE 
F $2500 WORTH OF P 

TRANSISTORS DIODES 
R RECTIFIERS COILS 

BONUS RESISTORS EPRCECISIONS u 
E 
E CONDENSERS 

25v Rfor handling CJ 

BOTH BONUS #1 AND #2 FREE WITH ANY $10.00 ORDER 

$100 
FREE 
POLY PAK 

CHOOSE ANY 
$1.00 ITEM 
LISTED BELOW 
FREE 

3- TRANSISTOR 195 
AMPLIFIER 

Only 3 "x2 "0/4" Wired, 
subminiature 

Printed Circuit W /Transistors 

ELECTROSTATIC 

TWEETER 

MADE BY LORENZ 
FOR GRUNDIG -4" sq. 

Illustration resembles 
tweeters in stock 

D OUBLE 
P OWER 
Features! 

Millions Bot -No chance to Test! 

11. 
50W POWER 

TO36 Transistors 
"Gold" 3 For $1 

8V 
8V 
12v 
20V 
24V 

10 WATT 

ZENERS 
TESTED Q 

á5V 
EA. 

100V WRITE FOR 
110V OTHER 
124V VOLTAGES 

Bov 
70V 
80V 
90V 

103 POWER 
TRANSISTORS 

10W Type 10 For $1 

25 TRANSISTORS: au- 
,lit, witching, rf un- 
tested 
25 TOP HAT RECTIFI- 
ERS axial lead, 750 
mil untested 
ODEGERMANIUM 8 1m- 
tested SIL- 
ICON diodes, axial,Sun- 
tested 

$1 
PER 
PAK 

FACTOED RY SEMI- KON- DUCTORS TEST 
3 1 -WATT ZENER DIODES, axial leads, 8V .:.$1 
4 SYLVANIA 2x35 NPN, transistors, T022 .. 1 

6 2N112 TYPE IF, OSC TRANSTRS, T022 Untested. 

1 2N706 500MW, 300MC NPN PLANAR, TO18 1 

3 TEXAS 20W TRANSTRS, 2N1038. heatsmk, To5 1 

El G.E. 2N43 OUTPUT TRANSISTORS, To5 ease.. 1 

3 2N1264 UHF TRANSISTORS, 3" tl "to TO 5 ease $1 

10 PNP SWITCHING TRANSISTORS, TO 5 orme..$1 

2 2N964 EPITAXIAL MESA, 5150 MC, PNP, TO -18 

6 ZENER DIODES, upright styles. assorted .. 1 

2 TRANSITRON 1N429 ZENER REFERENCES $1 
SILICON PLANARS: 2N497, 2N498, each ..$1 
4 SUBMINIATURE 2N131 TRANSTRS, rf-if, pop 41 
4 CK721 TRANSTRS in sew aluminum nase. Imp .$1 

10 NPN SWITCHING transistors, 2N440 equals .$1 

3 CBS 35W PWR TRANSTRS, 2N1434, pnp, stud..$1 
10 FAMOUS CK722 TRANSISTORS, PDP $1 

15 PNP TRANSISTORS, asst types and cases $1 

15 NPN TRANSISTORS, asst types and ease. $1 

2 -2N341 NPN SILICON TRANSISTORS, 
1 

watt 
$1 

3 CBS 20 -WATT TRANSTRS, stud, $1 
1 FAIRCHILD FM -708 PLANAR, min, T046 case $1 

ri 6 -AMP 1000V SILICON STUD RECT'S 2 for $1.49 

1 3N35 TETRODE I50mc transistor, silicon ...$1 
5 SUN BATTERIES TO 11/2" size., lite sensitive 51 
3 2N255 PWR TRANSISTORS, or equal, TO3 ease $1 

25 SEMI -KON- DOCTORS: transistors, diodes, rect. $1 

5 GENERAL ELECTRIC 2N107 type, pop transtrs $1 

HOFFMAN SATELITE SILICON SUN CELL, M.xl" $1 

15 UPRIGHT SILICON DIODES, worth $40 
40, To5 $1 

2 'MESA' 4 -WATT TRANSTRS, non, .51 

6 TRANSISTOR RADIO SET, ose- its -driver, p-p ..51 
2 -25 -AMP SILICON STUD RECTIFIERS $1 

20 WATT NPN SILICON MESA 2N1648 tesistors $1 

2 -500 MC PNP MESA TRANSISTORS, T018 01.9 $1 

6 TOP HAT RECTIFIERS, 750 mil. 400 volts $1 

1- SILICON NPN 'PLANAR' 2N718, T018 borne $1 

10 SYLVANIA Micron are lilixer silicon Diodes $1 

10 PHILCO MAT HI -FREO. TR'SISTORS, untested.$1 
5 SYLVANIA ONE AMP 700V RECTIFIERS, epoxy $1 

4 G.E. 2N170 TYPE TRANSISTORS, Min, rf $1 

1Oc FOR OUR XMAS BARGAIN CATALOG ON: 

El Semiconductors El Poly Paks Parts 

P 
OLY order. include postage - money 

ave. w 
per pak 1 Ib. Rated. net 30 days. 
CODs 25% 

A K S 
P.O. BOX 942R 

SO. LYNNFIELD, MASS. 
"PAK- KING" OF THE WORLD 

MOST POPULAR $1 PARTS PAKS 
3 UTC SUBOUNCER TR'STOR TR'SFORMERS, asst$1 
10 ELECTROLYTICS, FP & tunotars. to 500 mf ..$1 

30 "TEXAS" PRECISION RESISTORS w 2W 7% $1 

60 CERAMIC CONDENSERS, discs, M.'. s to .05mí $1 

TRANSISTOR TRANSFORMERS, asst, worth $25 $' 
40 WORLD'S SMALLEST RESIST., 5% too, 1 /10W 
40 SUBMINIATURE COND., to .05mf, comfit too 1 
3 'TINY' V. CONTROLS, NN "- 2K, .5 meg, 1 meg $1 

4 TRANSISTOR TRANSFORMERS, asst, worm 825.$1 
1- INFRA -RED PHOTO DETECTOR TRANSDUCER $1 

1- INFRA -RED PARABOLIC REFLECTOR & FILTER $1 

50 ONE WATTERS, resistors, asstd values, 5 %p too $1 

60 TUBULAR CONDENSERS, to .5mt to 1KV .. .$1 

60 TUBE SOCKETS, receptacles, 5151110, Plugs, etc.41 

6 for $11 TEXAS 750 MIL 400V 
EPDXY RECTIFIERS 

10 PANEL SWITCHES, rotary -micro -slide -Power ..$1 
30 POWER RESISTORS, to 50W, to 24 Kohms ... 1 

50 MICA CAPACITORS, to .01mí, silvers too ... 1 

10 VOLUME CONTROLS to i meg, switch too ... 1 

50 RADIO & TV KNOBS, asstd. colors, styles ....$i 
10 TRANSISTOR ELECTROLYTICS, 10 to i00mf.$1 
$25 RADIO -n -TV SURPRISE, wide variety $1 

50 COILS & CHOKES, rf -if, oec- peaking -ete $1 

35 ALLEN BRADLEY & IRC TWO WATTERS $1 
100 ASST. HALF WATT RESISTORS, 5"e too 41 
60 HI-0 RESISTORS, 1. 2W to 1 meg, 5'e too S1 

10 TANTALUM ELECTROLYTICS, worth 815 . 5 

10 PHONO PLUG -n -JACK SETS, tmsers-ampa ..S1 
30 MOLDED COND., black beauty, mylar, vit-Q 5 

il TRANSITRON P5ä 
/ BRAND 

ló 0 200 
SCR 
SILICON 250 
CONTROLLED 350 
RECTIFIERS 400 

7 1S 
AMP AMP 

25 
AMP 

1.00 1.25 1.50 
1.50 1.95 2.25 
1.75 2.25 2.75 
1.95 2.75 2.95 
2.25 2.95 3.25 
2.89 3.19 3.50 
2.95 3.50 4.25 
3.25 3.95 4.50 

SILICON POWER DIODE STUDS 
sepa 

6 
6 
6 
6 
6 

12 
12 
12 
12 
12 
25 
25 

Volts 
200 
400 
600 
800 

1000 
50 

100 
200 
300 
400 

50 
100 

Sala 
37e 
590 
690 
89e 
1350 
490 
690 
880 
1.19 
1.37 
.99 

1.29 

mps 
25 
25 
25 
25 
35 
35 
35 
35 
35 
35 
50 
50 

Volts 
200 
300 
400 
800 
50 

100 
150 
200 
250 
300 

25 
50 

Sale Amps 
1.60 50 
1.75 50 
1.95 0100 
2.50 0100 
1.05 0240 
1.29 0240 
1.50 0240 
1.75 0240 
1.95 0240 
2.55 0240 
1.50 0240 
1.95 

Volts 
100 
200 

25 
0 

25 
50 

100 
150 
200 
300 
400 

Sale 
2.95 
3.75 
1.50 
1.80 
4.50 
4.95 
5.90 
6.75 
8.25 

12.50 
19.95 

Editors & Engineers, Ltd. 104 
EICO Electronics Instrument Co., Inc. 82 
Electronic Chemical Corp. 86 
Electronic Measurements Corp. (EMC) 79 
Elpa Marketing Industries, Inc. 67 

Fair Radio Sales 
Gernsback Library, Inc. 

108 
98 

Heath Co. 23, 61, 72 -75 
Heald's Engineering College 99 

International Crystal Manufacturing Co., Inc. 3 

Jerrold Electronics 68 -69 
JFD Electronics Corp. 24-25 
Lafayette Radio Electronics 92 -97 
Mallory & Co., Inc., P. R. 9 

MARKET CENTER 107 

Mercury Electronics Corp. 16 
Moog Co., R. A. 90 
Multicore Sales Corp. 100 

National Radio Institute 18 -21, 88 
National Technical Schools 5 
North American Philips Co., Inc. (Norelco) 12 

Olson Electronics, Inc. 79 

PF Reporter 
Philco -Techrep Division (Subsidiary of Ford 

Motor Co.) 
Pitman Publishing Corp. 
Polypaks 
Precise Electronics & Development Corp. 

(Div. of Designatronics, Inc.) 76 
Progressive "Edu- Kits ", Inc. 81 

RCA Components & Devices Fourth Cover 
RCA Institutes 72 -75 
RCA Parts & Accessories 71 
RCA Test Equipment 85 

Sams & Co., Inc., Howard W. 13, 101 
Sarkes Tarzian, Inc. (Tuner Service Div.) 57 
Schober Organ Corp., The 22 

103 

79 
100 
108 

SCHOOL DIRECTORY 105 

Sencore 
Shure Brothers, Inc. 
Sony Superscope 
Sprague Products Co. 
Stancor (Electronic Marketing Div.) 
Sylvania (Subsidiary of General Telephone & 

Electronics) 
Tarzian, Inc., Sarkes (Tuner Service Div.) .. 
Texas Crystals (Div. of Whitehall Electronics 

Corp.) 
Tram Electronics, Inc. 
Triplett Electrical Instrument Co., The 

Second Cover 

110 
17 
28 
77 
87 

66 

57 

76 
89 

United Radio Co. 
University, LTV (Div. of Ling- Temco- 

Vought, Inc.) 
Vero Electronics 
Weller Electric Corp. 
Winegard Co. 

MARKET CENTER 
Colordaptor 
Edmund Scientific Co. 
Laranco Distributors 
Oelrich Publications 
Releo 
Samson Kinescope, Inc. 
Saxitone (Div. of Commission Electronics, 

Inc.) 
Tab 
Transistors Unlimited Co. 

Valley TV Tuner Service 
Warren Electronic Components 

SCHOOL DIRECTORY 
American Institute of Engineering & 

Technology 
Electronic Technical Institute 
Grantham School of Electronics 
Indiana Home Study Institute, The 
Milwaukee School of Engineering 
Northrop Institute of Technology 
Philadelphia Wireless Technical Institute 
Valparaiso Technical Institute 

102 

89 

78 

80 
10 
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lassified Ads 
COMMERCIAL RATE (for firms or individuals offering commercial products or services): 55¢ 
per word . . . minimum 10 words. 
NON -COMMERCIAL RATE (for individuals who want to buy or sell personal items): 30¢ per 
word . . . no minimum. 
Payment must accompany all ads except those placed by accredited advertising agencies. 
10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable 
ads not accepted. Copy for December issue must reach us before October 14th. 
WORD COUNT: Include name and address. Name of city (Des Moines) or of state (New York) 
counts as one word each. Zone or Zip Code numbers not counted. (We reserve the right to 
omit Zip Code if space does not permit.) Count each abbreviation, initial, single figure or 
group of figures or letters as a word. Symbols or groups such as 8x10, COD, AC, etc., count 
as one word. Hyphenated words count as two words. Minor over- wordage will be edited to 
match advance payment. 

BUSINESS AIDS 
JUST STARTING IN TV SERVICE? Write for FREE 
32 PAGE CATALOG of Service Order books, 
invoices, job tickets, phone message books, 
statements and file systems. OELRICH PUBLI- 
CATIONS, 6556 W. Higgins, Chicago, III. 60656. 
1,000 Business Cards, "Raised Letters" $3.95 
postpaid. Samples. ROUTH RE10, 2633 Randle- 
man, Greensboro. N C. 27406. 

Electronics 
TRANSISTORIZED Treasure Detectors Find 
buried gold, silver, coins. $19.95 up. Kits avail- 
able. Free catalog. RELCO -A25, Box 10563, 
Houston 18, Texas. 
PRINTED CIRCUIT BOARDS. Hams, Experi- 
menters. Catalog 10¢. P/M ELECTRONICS, Box 
6288, Seattle, Wash. 98188. 
7" TV TEST TUBE -$6.99. Tubes 6146- $2.95: 
6211 (12AU7 equiv.) 39¢, 3 for $1. Germanium 
diodes, tested, equiv. 1N34, 1N60 etc., 30 for 
$1. Tophat silicon rectifiers, 750MA -1000 PIV 
75¢. Transistcrs, tubes, resistors, condensers, 
etc., bargain priced. Free catalog. ARCTURUS 
ELECTRONICS, Dept. RE, 502 -22nd St.. Union 
City, N. J. 07087. 
CONVERT any television to sensitive, big -screen 
oscilloscope. Only minor changes required. No 
electronic experience necessary. Illustrated 
plans $2. RELCO. Box 10563, Houston 18, Tex. 
DIAGRAMS FOR REPAIRING RADIOS $1.00. Tel- 
evision $2.50. Give make, model. DIAGRAM 
SERVICE. Box 1151 RE, Manchester, Conn. 
TRANSISTORS, SCR's, diodes, nickel- cadmium 
batteries, meters, crystals, components. Qual- 
ity guaranteed. Send 100 for catalog. ELEC- 
TRONIC COMPONENTS CO. P.O. Box 2902B, 
Baton Rouge, La. 70821. 

TV CAMERAS, transmitters, converters, etc. 
Lowest Factory prices. Catalog 10¢. VANGUARD, 
190 -48 -99th Ave., Hollis, N.Y. 11423. 
GOVERNMENT SURPLUS JEEPS -$62.50, Volt- 
meters - $1.05, Transmitters - $6.18, Oscillo- 
scopes, Walkie- Talkies, Multimeters. Typical 
Surplus Prices. Exciting Details Free. Write: 
ENTERPRISES, Box 402 -F19, Jamaica 30, N.Y. 
PROFESSIONAL ELECTRONICS PROJECTS - 
Organs. Timers. Computers, etc. -$1 up. Cata- 
log 25¢, refundable. PARKS, Box 1665, Seattle, 
Wash. 98125. 
FREE ELECTRONICS CATALOG. Tremendous 
bargains. ELECTROLABS, Department C -230G, 
Hewlett, N.Y. 11557. 
$100.00 Weekly spare time selling Banshee TS- 
30 electronic transistor ignitions systems and 
coils. First major ignition improvement in over 
50 years. Big demand. Details, write. SLEP 
ELECTRONICS, Drawer 178RE, Ellenton, Fla. 
33532. 
TRANSISTOR IGNITION. Three transistor $14.95. 
Also complete system, 400:1 coil $15.00. Cata- 
logue, write. ELECTRO -MART, 1616 South 81st 
Milwaukee, Wis. 53214. 
SALVAGE CIRCUIT BOARDS packed with dozens 
of transistors, diodes, miniature transformers, 
capacitors etc. Assortment "A" $5.00, "B" $4.00, 
"C" $3.00, all different, postpaid. ENGINEER- 
ING ASSOCIATES, 434 Patterson Road, Dayton, 
Ohio 45419. 
RADIO & TV TUBES 33¢. Free List. CORNELL, 
4217 -E University, San Diego, Cailf. 92105. 
COMPONENT QUOTATIONS -TAPES Mylar 1800' 
postpaid $1.59 each. Recorder Sale 40 %. 
BAYLA, Box 131RE Wantagh, N.Y. 
DIAGRAMS, Radio $1.00 TV $1.30. SCHEMATICS 
618 4th Street, Newark, N.J. 07107. 

OCTOBER, 1964 

TRANS -NITION Electronic Ignition parts kit 
Negative ground $20 Coil, Manual SPECIAL 
$8.50 Manual $2. ANDERSON ENGINEERING Wrentham, Mass. 
MYLAR, Sarkes Tarzian Galaxie 1800'/1.69 
Free components, tape catalog. POFE, 1716 -G Northfield, Muncie, Ind. 
RESISTORS, newest type metal -oxide film, ' /e, 
1/4. '/2, 1 watt .07 -.12 each, 18- 470,000 ohms, 
Resistor Kits, Copper Circuit Board, Capacitors, 
Battery Motors, High Barrier Terminal Blocks, 
etc. Write FARNSWORTH ELECTRONIC COM- 
PONENTS, 88 Berkeley Street. Rochester 7, N.Y. 
PRINTED CIRCUIT BOARDS, High quality, fast 
delivery, Free Catalog and Sample. LEHIGHTON 
ELECTRONICS, Box 281, Lehighton, Pa. 18235. 
DIAGRAMS, service material, Radio, Television, 
$1.00. SUPREME PUBLICATIONS, 1760 Balsam, 
Highland Park, Ill. 60035. 
COLOR TELEVISION CONVERSION $2.98. We 
invite your inquiry. DELTRONICS, 4725 45th 
N.E., Seattle, Wash. 98105. 
DIAGRAMS plus complete service information. 
Television $2. Radio $1. SERVICAIDE, Box 3412, 
Harrisburg, Pa. 17105. 
PRECISION STANDARD CAPACITORS. Western 
Electric, .2631MFD, 1 %, 250VDC, -50 +65C, 
$1.00 Each, G. W. RICHIE, Box 26, Salem, Va. 
BEFORE You Buy Receiving Tubes, Test Equip- 
ment, Hi -Fi Components, Kits, Parts, etc.... 
send for your Giant Free Zalytron Current Cata- 
log, featuring all STANDARD BRAND TUBES all 
Brand New Premium Individually Boxed, One 
Year Guarantee -all at BIGGEST DISCOUNTS 
in America! We serve professional servicemen. 
hobbyists, experimenters. engineers techni- 
cians. WHY PAY MORE? ZALYTRON TUBE 
CORP., 469R Jericho Turnpike, Mineola, N. Y. 
IT'S NEWS! At last. the TR -Sonic Fish call. 
Write for FREE Brochure. KING'S ELECTRONICS 
DEVICES, 659 Broadway Ave., Venice, Calif. 

General 
TV SERVICE ORDER BOOKS for use with your 
rubber stamp. Duplicate or triplicate. Low cost. 
Write for FREE 32 PAGE CATALOG and Special 
Rubber Stamp Offer. OELRICH PUBLICATIONS, 
6556 W. Higgins, Chicago, Ill. 60656. 

Canadians 
CANADIANS Nave you seen ELECTRON, Cana- 
da's own Service and Hobby magazine? Sub- 
scription $3.50. ELECTRON, Box 796, Montreal, 
Canada. 
GIANT SURPLUS BARGAIN PACKED CATALOGS. 
Electronics, Hi -Fi, Shotwave, Amateur, Citizens 
Radio, Rush $1.00 (Refunded). ETCO, Box 741, 
Dept. R. Montreal, Canada. 

WANTED 
G -R, H -P, L &N, etc. Special tubes, manuals, 
military electronics. ENGINEERING ASSOCI- 
ATES, 434 Patterson Road, Dayton 19. Ohio. 
QUICK CASH ... for Electronic EQUIPMENT, 
COMPONENTS, unused TUBES. Send list now! 
BARRY, 512 Broadway, New York, N. Y. 10012, 
212 WALKER 5-7000. 

SERVICES 
ALL MAKES OF ELECTRICAL INSTRUMENTS 
AND TESTING equipment repaired. HAZELTON 
INSTRUMENT CO., 128 Liberty St., New York, 
N.Y. 

TV TUNERS Rebuilt and Aligned per manufac- 
turers specification. Only $9.50. Any Make UHF 
or VHF. We ship COD Ninety day written guar- 
antee. Ship complete with tubes or write for 
free mailing kit and dealer brochure. JW ELEC- 
TRONICS, Box 51 D, Bloomington, Ind. 
METERS -MULTIMETERS REPAIRED and cali- 
brated. BIGELOW ELECTRONICS, Box 71 -B, 
Bluffton, Ohio. 
RCA TEST EQUIPMENT, Authorized Repair & 
Calibration Center, Nationwide. EDWIN BOHR/ 
ELECTRONICS P.O. Box 4457 Chattanooga, 
Tenn. 37415. 
BORROW $1,233 AIRMAIL! Repay $54 for 
twenty -nine months. State licensed. POSTAL 
FINANCE, Dept. 16 -T, Kansas City 1, Kan. 
SPEAKER RECONING. Satisfaction Guaranteed. 
C & M RECONE CO., 18 E. Trenton Ave., Mor- 
risville, Pa. 

TRANSISTORIZED products dealers catalog, $1. 
INTERMARKET, CPO 1717, Tokyo, Japan. 

Business 
Opportunities 

HIGH WEEKLY EARNINGS! Address -mail letters 
featuring real merchandise. Get $10 with every 
order -keep $8 profit. Supplies furnished. Free 

. particulars. MODERN MERCHANDISING, Box 
357, Oceanside, N.Y. 

EARN TOP $$ in INDUSTRIAL WRITING part or 
full time -free lance or for industry! Learn pro- 
fessional secrets at home in spare time. No 
tech. know -how necessary. Prepare manuals, 
brochures, ads, reports little as six months. Get 
free book, ATWS Dept. 1, 5504 Hollywood Blvd., 
Hollywood 28, Calif. 

RENT STEREO TAPES -over 2,500 different -all 
major labels - free brochure. STEREO -PARTI, 
1616 Terrace Way, Santa Rosa, Calif. 
HI FI, Ham Equipment, Discount Catalog, 
MENDOTA CAMERA SHOP, Mendota. Minn. 

TAPE recorders, Hi -Fi components, Sleep- learn- 
ing equipment, Tapes, Unusual values. Free 
catalog. DRESSNER, 1523 Jericho Turnpike, 
New Hyde Park 5. N.Y. 

WINDSOR TAPE CLUB members HEAR BEFORE 
THEY BUY. Free "samplers" of new releases. 
Save on tape purchases -all major labels. Free 
Brochure -WINDSOR TAPE CLUB, Dept. A, 
Windsor, Calif. 
HI -FI COMPONENTS, Tape Recorders, at guar- 
anteed "WE will not be undersold" prices. 15- 
day moneyback guarantee. Two -year warranty. 
NO Catalog. Quotations Free. HI FIDELITY CEN- 
TER, 1797 (R) 1st Ave., New York, N. Y. 10028. 
SAVE 30 -60 %, Stereo music on tape, FREE! 
50 page discount catalog. Blank tape, recoders. 
Norelco speakers, SAXITONE, 1776 Columbia 
Road, Washington. D.C. 20009. 
LP's like new. Top Labels. $1.00 Lists -Re- 
funded first order. MUSIK HILLBURN, P.O. 
Hillburn, N.Y. 10931. 

SUPERIOR QUALITY stereo tape. Greatest dy- 
namic range on the audio market. Money Back 
Guarantee. B.P.I. INDUSTRIES, P.O. Box 324, 
Cupertino, Calif. 
WANT TO BUY old Victor talking machine model 
RCA Victor uses in their advertising? Contact 
LEVTYS RADIO TV, 110 S. Bdway, Salem, Ill. 
62881. 
DISCOUNT RECORDS -All labels free list - 
Write CLIFF HOUSE, Box 42 -R10, Utica, N.Y. 

WRITE for highest discounts on components, 
recorders, tapes, from franchised distributors. 
Send for FREE monthly specials. CARSTON, 
125 -R East 88, N.Y.C. 10028. 

EDUCATION/ 
INSTRUCTION 

FCC LICENSE in 6 weeks. First Class Radio Tele- 
phone. Results Guaranteed. ELKINS RADIO 
SCHOOL, 2603E Inwood. Dallas. Tex. 

SLEEP LEARNING. Hypnotism! Tapes, records, 
books, equipment. Details, strange catalog 
FREE. RESEARCH ASSOCIATION, Box 24 -RD, 
Olympia, Wash. 
LEARN ELECTRONIC ORGAN SERVICING. New 
home study course covering all makes elec- 
tronic organ including transistors. Experimental 
kits -schematics -trouble- shooting. Accredited 
NHSC -GI Approved. Write for free booklet. 
NILES BRYANT SCHOOL, 3631 Stockton Blvd., 
Dept. F, Sacramento 20, Calif. 
HIGHLY- effective home study review for FCC 
commercial phone exams. Free literature! 
COOK'S SCHOOL OF ELECTRONICS, Craig - 
mont, Idaho 83523. 
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fast, accurate, never lets you down .. . 

New Burn -out, 
stick proof meter! 4 NEW 

SPEEDY 

SET -UP 

BOOKLET 

NEW 
Lower voltige checks for 
Nuvistors and all new frame 
grid tubes, as demanded by 

tube manufacturers, but not 

found on cther tube checkers 

NEW 
Speedy indexed set -up cards 

to reduce "look -up" time. 
No more cumbersome b 
or incomplete charts. 

NEW 
Simplified panel layout 
reduces set -up time - preven 
set -up errors. 

NEW 
Streamline styling 
with rounded corners 
and rubber feet, 
marring Furniture 
that "Professional 

ma. 

110 

prevents 
- present 
look ". 

only 

NEW TC 130 7450 
Checks them all ... 

including Novars, Compactrons, 
Nuvistors, 10 pin tubes - plus 

Only 7 Lbs. 

Picture Tubes! Smaller Than A Portable Typewriter 

Here's the famous MIGHTY MITE, America's fastest selling tube checker, 

with an all -new look and many new exclusive features. MIGHTY MITE Ill 

brings you even greater portability, versatility and operating simplicity beyond 

comparison. Controls are set as fast and simply as A -B -C right from the speedy 

set -up cards in the cover. The new functional cover can be quickly removed 

and placed in a spot with more light for faster reading of the set -up data or 

"cradled" in the specially designed handle as a space saver as shown above. 

New unique design also prevents cover from shutting on fingers or cutting of 

line cords as in older models. 

In a nut shell ... the MIGHTY MITE Ill is so very popular because it checks 

for control grid contamination and gas just like the earlier "eye tube" gas 

checkers (100 megohm sensitivity) and then with a flick of a switch, checks 

the tube for inter -element shorts and cathode emission at full operating levels. 

Sencore calls this "the stethoscope approach" . . . as each element is checked 

individually to be sure that the tube is operating like new. User after user 

has helped coin the phrase "this checker won't lie to me ". Most claim that it 

will out,-erform large mutual conductance testers costing hundreds of dollars 

more and is a real winner in finding those "tough dogs" in critical circuits such 

as color TV and FM stereo. 

See Your Parts Distributor --And See 

The Mighty Mite III For Yourself! 

Gj 1\1 C O FR 426 SOUTH WESTGATE DRIVE 

"Quality at its finest" ADDISON, ILLINOIS 
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r 
Quality 

is no 
gamble! 

Actual 
Size 

w e you when specify ELMENCO dipped Mylar paper p Y 

Every time you make a call ... service a circuit ...change a component - you bet on the parts used. Make sure the odds 

are in your favor with miniaturized Elmenco Dipped Mylar -Paper (DP) capacitors. Over 100 million are in use now, 

because Elmenco DP capacitors give missile quality at commercial cost. Whether for radio -TV repairs, or critical 

industrial circuitry, reliable, dependable, rugged Elmenco capacitors eliminate profit -killing callbacks and customer 

complaints. Elmenco DP capacitors operate at 125 °C without derating, are completely moisture proof, and are up to 50% 

smaller than comparable types. You can substitute values in a capacitor, but never virtues. Ask for Elmenco, and be 

sure you get it. Elmenco DP capacitors are available from stock only at authorized ARCO distributors throughout the U.S.A. 

*Reg. Du Pont Trademark 

ARCO 
electronics inc. 

ARCO'S RESERVE WAREHOUSES 
You can get your Elmenco (DP) capacitors in 

any quantity within 24 hours from coast to 

coast. They're stocked in depth at Arco's 

reserve warehouses serving authorized Arco 

distributors throughout the nation. Call your 

Arco distributor today! 

Community Drive, Great Neck, N.Y. 516 HU 7 -0500 
Branches: Dallas 7 Los Angeles 35 

a 
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WHERE THE SILVERAMA' SCREEN BEGINS 

TV picture quality depends on precise control of phosphors 
Television picture quality depends on the quality of the phosphor 
screen inside the faceplate. That's why every RCA Silverama re- 
placement picture tube is completely rescreened -in the same pains- 
taking manner and with the same precision -as RCA picture 
tubes produced for use in original equipment. Before receiving 
their new Silverama screens, reused glass envelopes are scrubbed 
completely clean and given a series of chemical baths internally to 
restore them to the peak of their optical capabilities. 
RCA produces and develops its own screen phosphors. These are 

Drying ovens remcve 
moisture from phosphor 

formed by reacting solutions of zinc sulfate and zinc and cadmium 
sulfates with hydrogen- sulfide gas in this complex precipitator, 
(above}. The resulting zinc sulfide and zinc- cadmium sulfide are 
then activated, fluxed, fired, washed, dried, and screened to form 
phosphors which emit blue and yellow light, respectively. These 
are carefully blended to produce phosphors that possess the pleas- 
ing "white ", high light output, and uniform smoothness, which 
characterize RCA Silverama picture tube screens. 
Make RCA Silverama your first choice in picture tubes. 

Phosphors are blended 
for best screen quality 

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 

Base materials are fired 
to form the phosphors 

The Most Trusted Name in Electronics 
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